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SPECIAL NOTICE

This edition of NASA SP-3071 replaces the edition distributed dur-

ing September 1972. For ease in distinguishing between the two editions,

the color of the cover has been changed. Accordingly this edition with

the blue cover is to be considered the viable one. The edition with the

green cover may be discarded.





Preface

This publication is part of a major oxygen safety review in progress by the NASA Aerospace

Safety Research and Data Institute (ASRDI). The objectives of the review include;

I. Recommendations to improve NASA's oxygen handling practices by comparing NASA

and contractor oxygen systems including the design, inspection, operation, maintenance

and emergency procedures.

2. Assessment of the vulnerability to failure of oxygen equipment from a variety of sources

so that hazards may be defined and remedial measures formulated.

3. Contributions to safe oxygen handling techniques through research.

4. Formulation of criteria and standards on all aspects of oxygen handling storage and

disposal.

This Special Publication is composed of the thermodynamic functions, transport properties,

and physical properties of both liquid and gaseous oxygen. The low temperature regime is emphasized.

Because the data are detailed beyond that previously available, this handbook should fill an existing

need for both the scientific and technical communities.

I. I. Pink¢l, Director

Aerospace Safety Research and Data Institute

National Aeronautics and Space Administration
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1. Introduction

NASA's Aerospace Safety Research and Data Institute (ASRDI) is responsible for providing

NASA and its contractors technical information and consultation on safety problems. To accomplish

its objective, ASRDI is collecting, organizing and evaluating safety related information. One activity

involves cryogenic fluids, that is, the fuels, oxidizers, pressurants, and inert gases which are used

in our space program. In addition, many of these fluids are used or being considered for use in

ground transportation systems, power generation systems and major industrial applications. Oxygen

was chosen as one of the fluids to be studied.

The physical properties of oxygen are required in many calculations, including those involving

safety. In the present report we review a segment of the world's literature on the properties of

oxygen. Our objective was to indicate the major references from which the data were selected, and

to provide the reader with the references which, in the judgment of the editors, are most useful. In

addition, other references are listed which were reviewed but not considered to be basic source

material. This approach is considered to be a valuable innovation in the critical analysis of the

literature on therrnophysical properties.

A primary source of information is the Cryogenic Data Center of the National Bureau of

Standards which has been collecting data and documents for more than ten years. This survey covers

thermodynamic functions, transport properties, and physical properties. The level of review varies

from an extensive critical survey to a knowledgeable person's examination of information at hand.

The report emphasizes the low temperature regime, i.e., the liquid and dense gas states; above room

temperature the information presented is not nearly as complete. We have covered the literature up

to August of 1971 - however, several particularly pertinent references are included even though pub-

lished after that date.

The contributors to this volume, all at the Cryogenics Division are, in addition to the authors:

D. E. Diller, H. J. M. Hanley, M. J. Hiza, J. Hord, V. J. Johnson, M. C. Jones, R. D. McCarty,

N. Ao Olien, A. F. Schmidt, R. V. Smith, G. C. Straty, R. O. Voth and B. A. Younglove.

2. Descriptionof theVolumeonThermophysicalProperties

Properties data are usually presented in tables, in graphs or in both. Often more than one

variable is found in a particular table or graph. To present the information so that it is easy to find

a particular value, the book has been arranged into three major sections. Section A contains a

descriptive sheet for each property: Section B contains all the graphs: and Section C contains all

the tables.

Each section is preceded by a separate Table of Contents sheet. Reviewing the contents sheet

will give access to the property desired. Occasionally, the contents sheet will not suffice because

a particular term is applied to a given property and the property is listed under a synonym. An

example would be T-S chart, thermodynamic diagram, and Mollier chart. If a review of the contents

sheets does not yield a quick answer, refer to the index at the end of the book.

-/-



Z. 1 Pagination

Normal pagination is used on the bottom of each page, keyed to the table of contents in the front

of the book. In addltion, auxiliary pagination is employed on the upper corners of the pages in the

major sections A, B, and C. This pagination is keyed to the index. Its purpose is to permit easy

access to the descriptive sheets in Section A, which refer the User to the graphs and tables of

Sections B and C. A secondary purpose of the auxiliary pagination is to permit easy updating and

additions.

2.2 The Descriptive Sheets, Section A

These sheets are critical for optimum use of the Handbook because they give a survey of the

property as "_,ell as indicate the location of specific values. For a given property, each sheet normally

contains the following items:

I. A definition or description to distinguish between such terms as compressibility and

compre ssibility factor.

I. A locator of tables of values. This locator gives the units of the table_s), and the

auxiliary page designation, C , of the table(s). The user should be able to tell at a glance if the

range b.e re,juires is covered in the tables available.

3. A locator of figures giving the auxiliary designation, B___, of appropriate graphs or charts.

Coordinates of the figures are indicated.

4. Equations which represent the property, provided that the functional form of the equation

is simple.

5. An abbreviated table of values. This table is intended for quick reference only. It shows

the magnitude of the variable,usually at several fixed points. The values are given in both SI '_ and

engineering units to facilitate the rapid checking of magnitude and unit conversions.

6. An estimate of uncertainty. The uncertainties given are three standard deviations, i.e. , 3(3.

7. The major references from which data were selected.t

8. Other references which were reviewed but not considered to be basic source material.%

Z.3 The Figures, Section B

In this section we have collected property diagrams and other figures as they exist in the

literature. As a consequence, the graphs are a mixture of units, both S1 and engineering. %Vhere

possible, auxiliary scales _n an alternative set of units have been added.

A primary consideration was that the figures should show the qualitative behavior of a

property, that is, the wide range dependencies upon temperature and pressure. The graphs will

provide adequate numbers for rough calculations. For precision calculations, however, use of the

tables is advised. Exceptions are, perhaps, the thermodynamic diagrams B-3; B-37; B-37a; B-37b;

B-37c; B-37d; and B-37e, which have been prepared very carefully and are included in the report in a

larger size.

x, For a complete description of the SI system see:

[727281 Page, C. H. and Vigoureux, ira., Natl. Bur. Standards,Spec. Publ. 330 (Jan 1971), or

[25291] Mechtly, E. A. , National Aeronautics and Space Administration, SP-7012 (1964_ , and

[V0368] Mechtly, E. A. , National Aeronautics and Space Administration, SP-701Z (revised) (1969).

_l'he numbers in [ ] and those listed as "sources reviewed but not used" are National Bureau of

Standards, Cryoge _ic Data Center accession numbers; see also the bibliography in Appendix 2.



Z,4 The Tables, Section C

The tables of properties are collected in this section. Each table often contains more than

just one property. The major tables cover the range from the triple point to 600 °R (330 K) at

pressure to 5,000 psia (340 arm or 345 x i0 s Pa). They are presented in both S1 and engineering

onzts. Most of the other tables are in the units in which they were published in the literature, i.e. ,

aEain a mixture of S1 and engineering units.

2.5 The Appendices

There are three appendices to this report. The first contains a listing of the pertinent unit

conversion factors from SI to engineering units. The second is a bLblLography of the 1568 references

which were considered as sources of data for this volume. The bibliography is arranged by the

accession numbers of the Cryogenic Data Center. The references appear on the descriptive sheets of

Section A in either a listing of sources selected, or in a section of sources not used. For the sources

selected, the citation appears both on the descriptive sheet, Section A, and under the appropriate

accession number in the bibliography. The sources not used are identified only by an accession

number and if desired the citation can be obtained from the bibliography. In subsequent editions of

this or other volumes the accession numbers used will be those of ASRDI, therefore the third appendix

lists the conversion of accession numbers from those of the Cryogenic Data Center to those of ASRDI.

Z.6 The Index

In addition to the table of contents which _s in the front of the volume, there is an index at the

end of the volume which will enable the user to ]ocate property values. In addition, as the computer

retrieval scheme of ASRDI is implemented, it will be based on this index of key terms.

The index is structured to guide the user. The user should determine which section of the

index is appropriate for the particular property desired as follows:

Index Section I, thermodynamic properties

Index Section II, transport properties

Index Section III, physical properties

Index Section IV, alphabetical key word list of properties.

If a particular property is not included in the compilation, it _s recommended that ASRDI or

the Cryogenic Data Center be contacted for updated information that r_ay have been added since the

publication of this report.

3. ComputerProEramsandExtrapolation

In many applications a computer program is the most convenient way to obtain the property

values; for design optimization, computer programs are often the only reasonable way to proceed. It

is obvious that the major tables in this volume were produced by computer. What may not be obvLous

is that such a computer program is quite complex. Further, several different programs exist and

all are being used.



NASA recently sponsored a meeting _':_to coordinate efforts in calculating properties data of the

common cryogenic fluids. Several conclusions reached during the conference are applicable here:

1. Usually, the choice of a program depends on the requirements of the problem.

2. The user needs to know what programs are available (for oxygen, see Table 3).

3. The user needs to apply certain criteria in making a choice (Table 1).

4. The user needs to know which equation of state is used by the program {Table Z).

Table 1 - Criteria

Accuracy

Storage Requirement

Computational Speed

Continuous Functions

Versatility

Convenience

Table 2 - Equation of State Used

Non-analytic Equation of State

{Large number) Local Interpolation Polynomials

Modified Benedict-Webb-Rubin Equation

Modified BWR Equation Including Bender Criteria

Linear Interpolation

PV = RT

The first three items in Table 1 require no comment. If a PVT surface is split into several

regions, then the property values are often step-wise discontinuous at the boundaries. These steps

can result in a particularly vexing computer problem: the "hanging up" of an iteration to get a

specific value. By versatility we mean: how easy is it to enter with input parameters such as

pressure/enthalp7 if the normal entry is pressure/temperature? By convenience we mean: how easy

is it to adopt the program to a specific situation; ho_, modular are the functions and subroutines?

Suppose, for example, density is required for an input of pressure and temperature. Can we reduce

the bulky and complex program available easily to the minimum required for our problem? In Table Z

a non-analytic equation of state implies the best possible description of properties near the critical

point. Local interpolating polynomials imply the best possible accuracy in the single phase region;

they do, however, often have discontinuous steps. The Benedict-Webb-Rubin equation is a single

smooth surface of slightly inferior accuracy, the description of the critical point, and of the heat

capacities in the liquid state are major inaccuracies. The BWR surface is often discontinuous in

derived properties at the vapor pressure curve. Use of a Modified BWR equation improves

representation of the PVT surface, and applying Bender's techniques removes the discontinuities at

two-phase boundary. Linear interpolation between precomputed values and PV = RT offer computat-

ional speed but suffer from large inaccuracies. A technique not listed but often used in space

technology is to prepare a local curve fit for a very restricted region of the phase diagram. The

values for the curve fit are taken from tables such as those given in this volume. The technique has

the drawbacks of poor extrapolation and discontinuous steps if matched with any other properties

program. With the above in mind, the following programs are available for cryogenic oxygen:

,'.-"Iomt NASA-NBS Committee on Standardization of Thermodynamic and Transport Property

Calculations, November 18 and 19, 1971, National Bureau of Standards, Boulder, Colorado.

4



Source Document _'_

Table 3. Major Oxygen Programs

Program Name P r o.f_Pe Available From

andyear

[36783] 1966 OXYTBL BWR, 28 terms NBS Cryogenics

Division

[71808] 1971 PVT02 or TEST Polynominal NBS Cryogenics

Interpolation Division

[V0350] 1971 GASP BWR- Bender, NASA Lewis

20 Terms Research Center

[V0363] 1971 CEC 71 Chemical NASA Lewis

Equilibrium Research Center

Compositions

[V0364] 1972 GCKP 71 General Chemical NASA Lewis

Kinetics Computer Research Center

Program Concerning

Homogenous Ideal-

Gas Reactions

[V0365] 1972 TRAN 71 Thermodynamic and NASA Lewis

Transport Properties Research Center

at High Temperature s

The numbers in [ ] are Cryogenic Data Center accession numbers. A more complete

citation is given in the bibliography, Appendix Z, under that number.

In addition to the major programs above, the PVT surface of Hilsenrath, et al., [453] and the

equation of =rate presented by Vasserman, et ai., [V03571 have been programmed; these decks are

available from the Cryogenic Data Center.

For the major thermodynamic functions presented in this report we prefer the tables based

ultimately on Weber's measurements because of inherently better accuracy. However, the computer

program (PVT02) which returns these values is complex, bulky, and may be too costly in certain

applications. For these reasons alternative sources are listed, e.g., the computer programs based

on the PVT e_uations of Stewart or Bender, which for many practical applications are only slightly

inferior in accuracy. In particular, if input variables other than pressure/temperature are required,

then the iterative solutions are much easier to obtain from the latter two programs. It _hould be noted

_hat Stewart's package does not contain the variables: thermal conductivity, viscosity, Cp, Cv, and

the veloc,ty of sound. The adaptation of Bender's equation of state by NASA-Lewis Research Center

(GASP) is particularly noteworthy because it provides a number of different entry combinations not

found elsewhere. The Bender fit, however, does not take into account existing values for the specific

heats of the liquid. It should also be noted that individual subroutines, Cp for example, are an

integral Dart of this package.



For extrapolation beyond the range of the tables in this volume, we presently recommend

Bender's equation (GASP), because this equation represents the properties of other gases, where

accurate data are available, adequately. In extrapolating, the user should be aware that the liquid

enthalpies and specific heats at low temperature and high pressures, the densities near the melting

line and in the vapor below the NBP, and virial coefficients at high temperatures will be subject to

considerable unce_:tamty, or error. Additional work at the Cryogenics Division on the problem of

extrapolation and correlation to higher pressures and temperatures is being continued.

A computer program for the calculation of complex chemical equilibrium compositions and

rocket performance is presented in CEC 71 by Gordon and McBride. The TRAN 71 computer program

by Svehla n%odifies CEC 7l to provide high temperature thermodynamic and transport properties. A

General Chemical Kinetics computer program for complex homogenous ideal-gas reactions in any

chemical system is given as GCKP 71 by Bittker and Scullin.

4. Evaluationof Existii!Literature

The sequence and steps of the data evaluation process are discussed below. They are shown

schematically in the flow chart, figure i.

INPUT : J REFERENCES JCRYOGENIC DATA CENTERI

ORDERING [THECRYOGENICFLUIDSSAFETY GRID]

SCHEME : "tHE _iDEx"

I !ANALYSIS

and

COMPUTATION :

OUTPUT :

A
AVAILABLE ?

NO
IBel.........o....!

ADDITIONAL REFERENCES 1

A-SHEETS
B-GRAPHS

C-TABLES

.'-COMPUTER." J PAPERS OF J

"i PROGRAMi I MAJOR VALUEI
".oo..o....o.o...."

1

J SIMPLE BIBLIOGRAPHY ["A HANDLE"

I
Figure I, Schematic of the Evaluation Process
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4. 1 Preliminary Work

In the initial phase of this project, the Cryogenic Fluids Safety Grid* was reviewed. The

Safety Grid was organized to structure the cryogenics field in a problem oriented profile and placing

the safety aspects into modes which emphasized the transportation, storage and systems handling

elements. From the grid a list of terms was developed by which the properties papers were sub-

sequently indexed into the ASRDI storage and retrieval system. Three sections of this list are used

in the index to the present report.

The Cryogenic Data Center's storage and retrieval system was queried for properties in the

index, yielding 1568 suitable papers. The survey includes a listing of these papers by CDC accession

numbers, giving authors and titles in Appendix 2. Many of the documents cited were available in the

CDC system.

4. Z The Evaluation Process

The input of documents was categorized according to the Cryogenic Fluids Safety Grid (which

has been abridged into the index). These documents are listed in Appendix Z. To identify the data

available for a particular property, a descriptive sheet was compiled for the property and placed in

Section A. For properties where a large number of values were available, a critical selection of

"best" values was made by choosing a restricted set of references. The remainder of the unused

literature was presented by accession numbers under a heading Usources reviewed but not used." If

the property can be described by a simple equation, then the equation was noted on the descriptive

sheet. Often, however, the property in question was calculated from a computer program with a

large number of variables.

Values for many of the most frequently requested properties did not exist, but could be

obtained by direct calculations, by an evaluation of the data in the literature, or by an estimation

from other known properties. For thermal conductivity and viscosity an overwhelming need for

values existed, and for these variables we developed the necessary correlations and then performed

the required calculations. Some of these rather special cases are discussed in more detail below.

Other properties, not deemed as important, were noted as a gap in our knowledge, i.e., as work to

be performed in the future.

4.3 Comments on the Critical Selection of "Best" Values

Critical evaluation and selection of source material requires a high degree of expertise. We

have depended heavily upon the publications of the Cryogenics Division for several reasons.

I. Considering PVT data alone, the 1200 PVT points measured at this laboratory represent

66% of the total number of PVT points published in the world literature.

Z. In many engineering problems, having a continuous set of properties is of utmost

importance. Choosing a single source eliminates the problem of discontinuities in values in going

from one source to the next.

3. It is important that the various properties of a set of data be consistent; so-called refer-

ence values (choice of base) for enthalpy and entropy, for example, can change significantly with

different authors while the PVT data of the set are identical.

* The Cryogenic Fluids Safety Grid was prepared by P. M. Ordin and G. Mandel, NASA-Lewis

Research Center, April 1970.
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It should be noted that our selection of sources chosen automatically insures consistency

bet%.een the thermodynamic functions presented here and the thermochem[sts standard state of

Z98. 15 K (25" C)'::. Consistency between these tables and the JANAF Thermochemical Tables + is

incomplete but can be achieved easily. Values for the ideal gas specific heat at constant pressure,

C_, and the ideal gas entropy, S °, are already the same. Values of the ideal gas enthalpy, H °, differ

but only by the choice of reference state. Complete correspondence is achieved by noting that

H ° {298. 15) for these tables is 8680. I J/tool or 2074.6 cal/mol, while H ° (298.15) for the JANAF

tables is chosen to be 0 cal/mol.

One result of selecting a restricted set of references is to establish "standard" sources of

data: in other words, the values selected become "handbook" values and, unfortunately, are often

treated in the nature of logarithm tables. It is anticipated that many segments of the technical

community will be using the values in this Handbook, in particular, for calculations of reliability.

Thus the znclusion of estimates of uncertainties in the descriptive sheets of Section A becomes

exceedingly important. In the present volume we have supplied realistic estimates of error.

In the case of vapor pressure, the equation of R. Prydz [Metrologia, Vol 8, 1-4 (Jan 197Z)]

was not used because the temperature scale of this paper, while correct, is not consistent with the

other sources.

4.4 Properties Calculated for This Volume

The properties most essential for heat transfer calculations are thermal conductivity and

viscosity. For both properties, pertinent data had been previously analyzed to yield a graph for the

dilute property and a graph for the excess property as a function of density. To produce the tables

in this volume, computer programs were developed which include analytical representations of both

dilute and dense gas transport properties. In this regard, two problems arose concerning the thermal

conductivity enhancement near the critical point. A numerical example will illustrate the importance

of this enhancement. The Apollo supercritical oxygen tanks operate at approximately 900 psi. The

estimated enhancement is substantial over a wide range of densities. Near critical temperatures

the enhancement is large, larger than the conductivity calculated without enhancement by a factor of

three, not 30% as commonly supposed. The thermal conductivity enhancement was included in the

computer programs described above by using an adaptation of the scaling laws employed for carbon

dioxide and hydrogen.

The programs were also adjusted to yield derivatives and combinations of properties often

used in heat transfer calculations. For the surface tension, available information was surveyed and

a critical evaluation of the data was accomplished. For the index of refraction, an established method

was used to estimate values over a wide range of temperature and pressure.

[V0351] Thermochemical standard state values are given in CODATA Bulletin No. Z

(November 1970).

+ [V0367] Stull, D. R., and Prophet, H., Nat. Stand. Ref. Data Set., Natl. Bur. Standards,

37, (June 1971}.
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6. Appendices

6.1AppendixI, UnitConversions

A complete description of the International System of Units is given in

[YZYZS] Page, C. H. and Vigoureux, P., Natl. Bur. Standards, Spec. Publ. 330 (Jan 1971).

Another good general reference for physical constants and conversion factors is

[Z5291] Mechtly, E. A., National Aeronautics and Space Administration, SP-701Z {19641, or as revised

[V0368] Mechtly, E. A., National Aeronautics and Space Administration, SP-701Z {revised) {1969).

Presented in this appendix are the conversion factors frequently encountered in this Handbook.

Precedingpageblank ,,



Variables, Units, Unit Conversions and Selected Physical Constants

Pr imary

Variable

Pressure

Var iables having

the same units

as the primary

variable

Variables having

units reciprocal

to those of the

primary variable

Adiabatic

compressibility

Isothermal

compre ssibLlity

To convert

from

arm

bar

mm Hg,

or torr.

Pa or N/m e

To

psia

psia

psia

Multiply by

14.695949

14.503774

0.01933678

psia 14. 503774 x I0 -s

Volume Virial cm s /tool fts/Ib 0.0005005957

Coefficients cm 3/g ft3/Ib 0. 016018462

dms/kg ft3/Ib O. O16018462

Density mol/cm _ Ib/fts 1997.6Z

g/cm z Ib/fta 62.42797

kg/dm z Ib/ft_ 62. 42797

Temperature Volume K ° R 1.8

expansivity ° C ° R 1.8 and add 491.67

Enthalpy J/tool BTU'_/Ib 0.0134446

kJ/kg BTU/Ib 0.430211

3/mol-K

k3/kg-°C

K/atm

Entropy

Joule- Thomson

Coefficient

BTU'/

Ib-°R

BTU/

Ib.°R

°R/psi

Internal energy

Latent heat

Free energy

Heat of transition

Specific heat input

Specific heat 0.0074692

0.239006

0.12248273

Surface Tension dyn%/cm Ibf/in 5. 710147 x 10-e

Thermal mW/cm-K BTU/ 0.0578176

Conductiv ity ft-hr- °R

kW/m-°C BTU/ 578. 176

ft-hr."R

Thermal

Diffusivity cm _/s ft_/hr 3. 87500775

Velocity of

Sound m/s ft/s 3. 280839895

Viscosity g/cm- s, Ib/ft- s 0.067196897

or poise

N_s/m s Ib/ft- s 0.67196897

#The thermochemical BTU is used throughout, t I dyne = I0-e N

Icepoint, To, 273.15 K = 0°C =491.67°R

but note that one major reference [453] uses 273.16.

The Gas Constant, R, 8. 31434 3/mol-K = 8. 31434 x 10e N-cm 3/m _-mol-K =

82.0562 atm-cm s/mol-K = 10.7314 psi-ftS/mol-°R,

but note that the major reference [64400] uses 8Z. 0597 atm-cm3/mol-K.

Molecular Weight 31. 9988
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6.2 Appendix2, BMo[raphyof References

Presented in this appendix are the 1568 references which were considered as sources of

data for this volume. The references appear in the text or on the descriptive sheets of Section A

in either a listing of sources selected, or in a section of sources not used. The bibliography is

arranged by the accession numbers of the Cryogenic Data Center. In the column headed "authors"

the first author is listed. Additional authors, if any, for a given paper are indicated by "et al. "

Citations for formal publications follow conventional format. Citations for reports or other less

formal documents are as complete as possible; appropriate identification number, i.e., NASA

Star numbers or ASTIR numbers, etc., follow a sequence of dashes ( ..... ).
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6.3Appendix3, CDC-ASRDINunthers

In subsequent editions of this or other volumes, the accession numbers used will be those of

ASRDI; therefore, this appendix lists the conversion of accession numbers from those of the Cryogenic

Data Center to those of ASRDL The arrangement of this table is by accession numbers of the Cryo-

genic Data Center; that is, the sequence is the same as in the bibliography, appendix Z.
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11
Accommodation Coefficient

Definition: The accommodation coefficient, a, is defined as the ratio

a = (E i - Er)/(E i - Er)

where (E i - Er) is the actual mean energy change of molecules colliding with a wall and (E i - Er) is

the mean energy change if the molecules come into thermal equiiibriurn with the wall.

Discussion: Accurate values of accommodation coefficients of gases on solids are required for

estimation of heat conduction by gases at low pressures (< 0.1 mm Hg.).

The accommodation coefficient depends on the particular gas, the temperature, and the

smoothness and cleanliness of the surface. In general, the lighter the gas, the higher the tempera-

ture and the smoother and cleaner the surface, the smaller is the value of the accommodation coeffi-

cient. The accomodation coefficient is independent of pressure if the pressure is sufficiently high

(_ 0. 1 mm Hg.) to ensure a monomolecular gas film on the solid surface.

Tables of Values: None

Graph: None

Equation: None

Range of Values:

Units at t = ZS°Cr p_ 0. I mm H_.

dimensionless a = 0.782. -+ 0.00Z for oxygen on gas-saturated bright platinum [V0353].

Uncertainty: Reliable values of "a" are strictly obtained only from measurements at pressures high

enough to achieve a gas-saturated surface but low enough to ensure "free molecule" conduction. Of

the references reviewed, only [V0353] achieves this experimental condition. In [V035Z] and [06140]

pressures were too low to achieve a gas-saturated surface. In [V0354] pressures were too high to

achieve "free molecule" conduction.

The uncertainty estimate (-+ 0. Z5%) given in [V0353] represents an estimate of measurement

precision, not accuracy.

References:

Experimental data:

[V035Z] Mann, 9/. B., Proc. Roy. Soc. (London)A146, 776 (1934).

Thomas, L. B. and Olmer, F., 3.. Am. Chem. Soc. 6.._55, 1036 (1943).

Amdur, I., 3.ones, M. C. and Pearlman, H., 5. Chem. Phys. I__Z, 159 (1944).

Gri11y, E. R., Taylor, W. 3". and Johnston, H. L., 3.. Chem. Phys. i.._4, 435 (1946).

references:

Kennard, E. H., Kinetic Theory of Gases, McGraw-Hill (1938).

Present, R. D., Kinetic Theory of Gases, p. 191, McGraw-Hill (1958).

[06140]

[V0353]

[V0354]

General

[V0355]

[V0356]

[06z171 Devienne, M., Mere. Sc. Phys. Acad. Sci. Paris, No. 56, i (1953).

I Repr°duced fr°mreviewed but not used: best available copy.

5_q%

Sources

PrecedinEpageblank
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A2
Compress ibility Coeffic lent

P /bV )
Definition: The compressibility coefficient is defined as ---Q- k'_ T

Tables of Values: This quantity is not tabulated but may be simply obtained from the product of P

times the isothermal compressibility (see A-4). The reciprocal of the isothermal compressibility,

the isothermal bulk modulus V(_P/AV) T, is listed in Tables C-Z, C-_a, C-5, or C-Sa.

Units

Dimensionless

Dimensionless

Dimensionless

Dimensionless

Graph: None

Equation: None

Range of Values:

Units Triple Point

liquid vapor

Dimen- -7

sionless 1. Z9 x 10 1.00

Range of Table

54.35 - 340 K, 0. Z - 340 atm

97.8 - 600°R, 1 - 5000 psia

s atur ation boundary

340 - 3000 K, 0.01 - 100 atm

Table Location

C-2

C-Za

C-5 or C-Sa

can be derived from

tables in [453]

Boiling Point Critical Point

liquid vapor

1.99 x I0"4 1.04

STP

1.01

Uncertainty: In the gas phase,uncertainty varies from 0 in the low density limit to about 3% at

5000 psi. In the liquid,the uncertainty varies from Z% at low pressures to 4% at 5000 psi. In the near

critical region (T c ± 1%, Pc ± Z090) the uncertainties are undoubtedly larger; however, they are not

experimentally defined as the property diverges at the critical point.

References:

[64400] Weber, L. A., J. Res. Natl. Bur. Standards, 74A, 93 (1970).

[71808] McCarty, R. D., and Weber, L. A., Natl. Bur. Standards, Tech. Note 384 (Jul 1971)•

[ 453] Hilsenrath, J., Beckett, C. W., Benedict, W. S., Natl. Bur. Standards,Circ. No. 564 (1955).

Sources reviewed but not used:

_w Wk? 5%D w_8 575£ 6792 68!% 585w £917 6q88

7034 I0_89 I07w6 11079 17018 18182 202q6 22_56 2&777 2475?

259=2 2921_ 292w0 314q_ 315DJ Z722W 3q3?R 41600 4_531 66952

kB4Oh 5_587 59305 _5_5 B_]2_ 64_g_ E6_99 59345
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A3
Compressibility Factor

Definition: The compressibility factor is defined as Z = PV/RT.

Tables of Values: This quantity is not tabulated but may be simply obtained by combining the above

properties from Tables C-2, C-2a, C-5, or C-5a.

Units Range of Table Table Location

Dimensionless 54.35 - 340 K, 0. g - 340 atm C-z

Dimensionless 97.8 - 600°R, i - 5000 psia C-ga

Dimensionless saturation boundary C-5 or C-5a

Dimensionless 340 - 3000 K, 0.01 - i00 arm see [453]

Graph: Compressibility factor versus pressure on isochores and isotherms, B-3.

Equation: None

Range of Values:

Units Triple Point Boiling Point Critical Point STP

liquid vapor liquid vapor

Dirnen- 8. Z x 10 -6 0.9998 0.0038 0.966 0. Z88 0.999
sionless

Uncertainty: The absolute uncertainty, governed by the PVT data of [64400], is 0. I%, increasing

to 0. 14% at tl_e maximum pressure of 5000 psia.

References:

[64400] Weber, L. A., J. Res. Natl. Bur. Staadards,74___.A, 93 (1970).

[71808] McCarty, R. D. , and Weber, L. A., Natl. Bur. Standards,Tech. Note 384 (Jul 1971).

[36783] Stewart, R. B., lowa Univ., Ph.D. Thesis (Jo.ne 1966).

[ 453] Hilsenrath, J., Beckett, C. W., Benedict, W. S., Natl. Bur. Standards,Circ. No. 564 (1955).

Sources reviewed but not used:

_7 _88 667 3_q8 _900 55k2 56_6 _93_ b069

6125 6160 6326 6352 6389 6507 677_ 6781 _797 68n_
6912 71_6 71k8 732k 7362 7681 7935 8587 8703 8716

qT_ i0547 1_7k2 l_A_i 12405 13781 1k5_5 1_794 1_255 16883

19703 Z_6_2 23591 25268 25732 27932 30286 3Q_52 31242

38306 40767 _211_ k596_ _6209 _8_07 _qOg? 49q9_ 50971 _5_69
563_3 66_9 68_18
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A4
Isothermal Compressibility

1 (_V)
De[inition: The isothermal compressibility is defined as 8T = - _ -_- T

Tables of Values: The reciprocal of the isothermal compressibility is given in Tables C-Z, C-Za,

C-5, and C-5a.

Units

-1
atm

-1
psia

-1 -1
atnl , psia

-1
atm

:::Note: The table headings include the negative sign; thus,the table entries are positive.

values of the isothermal compressibility are _.

Range of Table

54. 35 - 340 K, 0. Z - 340 atm

97.8 - 600°R, 1 - 5000 psia

saturation boundary

340 - 3000 K, 0.01 - I00 atm

Table Location

C-Z*

C -Za*

C-5, or C-5a _'_

can be derived from [453]

The actual

k r

None

Equation: None

Range of Values:

Units Triple Point

liquid vapor

-1
atm -8.6 x 10 -5 -667

psia -1 -5.9 x 10 -6 -45

Boiling Point Critical Point STP

liquid vapor

-Z x 10 -4 -1.04 o_ -1.00

-1.4 x I0 -5 -0.07 _ -0.07

Uncertainty: In the gas phase the uncertainty varies from 0 in the low density limit to about 3% at

5000 psi. In the liquid the uncertainty varies from 2"]0at low pressures to 4°]0at the high.est pressures.

In the near critical region (T c -+ I°]0,Pc + 2090) the uncertainties are undoubtedly larger; however,

they are not experimentally defined as the property diverges at the critical point.

References:

[64400] Weber, L. A., J. Res. Natl. Bur. Standards, 74____A,93 (1970).

[71808] McCarty, R. D., and Weber, L. A., Natl. Bur. Standards,Tech. Note 384 (Jul 1971).

[ 453] Hilsenrath, J., Beckett, C. W., Benedict, W. S., Natl. Bur. Standards,Circ. No. 564 (1955).

Sources reviewed but not used:

See page A-Z
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A5

Dielectric Constant

Definition: A good working definition of the dielectric constant, _, of a fluid is

c = C(P, T)/C(0, T)

where C(P, T) is the capacitance of a capacitor in the fluid, and C(0, T) refers to the capacitance in a

vacuum. In practical situations a correction may have to be made for pressure distortion of the

capacitor. Also the equation assumes that there is no stray capacitance, i.e.,the electric field

passes from one plate to the other via the fluid (or vacuum) and does not pass through any of the

supporting members or other foreign material.

Note: The dielectric constant is also known as specific inductive capacity, it is the proportionality

constant in Coulomb's law of electrostatics.

Tables of Values: This quantity is tabulated in Tables C-Z, C-Za, C-5, and C-5a.

Units

Dimensionless

Dimensionless

Dimensionless

Graph: None

Range of Table

54.35 - 340 K, 0. Z - 340 atm

97.8 - 600°R, 1 - 5000 psia

saturation boundary

Table Location

C-2

C -2a

C-5, or C-5a

Equation: The dielectric constant can be calculated from an extension of the Clausius-Mossotti relation-,

ship
i

- A0 + BO g + CO
3

e+2

where A = 0. 12361, B = 3.2 x I0-4, C = - I.ZI x i0"3 and p is in g/cm3. The equation is

valid over the range of the tables above and will yield reasonable values upon extrapolation.

Ranse of Values:

Units Triple Point Boiling Point Critical Point STP

Iiquid v apo r liquid v apo r
Dimen-

I. 5687 i. 000004 1.4871 i. 0017 I. 1708 1.00054sionless

Uncertainty: The uncertainty in (e - i) varies from 0. 15_0 at low densities to less than 0.05_0 at high

densities.

References:

[58033] Younglove, B. A., Advances in Cryogenic Engineering |_5, paper C-3, 70 (1970).

[V0358] Younglove, B. A., $. Res. Natl. Bur. Standards, 76____A,37 (1972)

Sources reviewed but not used:

4511
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A-6
Diffusion Coefficient

Definition: The diffusion coefficient is defined as the coefficient relating the flux of a given species

in a mixture to the concentration gradient of that species under isothermal conditions. For a

two-component mixture of species i and j:

Ji = Dij grad c i

where J. is the matter flux of i, grad c. the gradient of concentration, and D.. the diffusion coeffi-
1 _ . . 1 13

cient. Diffusion is a mixture phenomenon and thus values of the coefficient for oxygen alone can

not be reported. In addition to the diffusion coefficient an artificial quantity, the self-diffusion

coefficient is often discussed. Self-diffusion refers to the diffusion of one isotopic form into another.

Thermal Diffusion

In a nonisothermal binary system the equation above should be extended to

. - D TJ. = D. grad c. grad T

where D T is the thermal diffusion coefficient. However, unless one is dealing with isotopes, this
13

coeffidient is, like Dij , a mixture coefficient and values are not reported here.

Note: The diffusion coefficient is often referred to as the mass diffusivity.

Information on the diffusion of oxygen can be retrieved by reference to the other component

from the "General References" below.

General References:

Diffusion

6Ok 539_ ii_ 745 1079,0 22052 51984 55318 .5_/'6 ,_ 59_97 601_t "

Diffusion Coefficient

588 4588 10678 10776 11021 11658 I_36t 14554 17182 24312

26019 25t66 26117 28t19 29412 2_E20 2o504 29936 30925 31279

33790 35527 35536 35776 36795 37_45 37603 38582 40591 40523
_128_ k_61 _1770 _1790 _7_? 54_28 550_9 55585 57_91 58671

59452 60068 6045_ 60699 6082J 60663 6Z115 64770 6E856 58602

Self-Diffusion Coefficient

10658 10755 23119 29275 31_79 37_5 37961 38577 47333 48935
52819 6_28_

Thermal Diffusion

1187 35296 35635 _5656 36011 38582 39335 39_60 41Z_,9 _1351
50824 52_20 59_$2 61492 619R0 64477
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A1
Thermal Diffusivity

Definition: The thermal diffusivity, c_, is defined by the relation

k

oC
P

where _ is the thermal conductivity, O the density and C the specific heat at constant pressure.
P

Tables of Values: Tabulated in Tables C-Z, C-Za, C-5 and C-5a.

Units Table Location

cmZ/s C-Z

ft g/hr C -Za

cruZ/s, ftZ/hr C-5, or C-5a

Graph: None

Equation: None, but the above relationship may be used to calculate values.

Range of Table

54.35 - 340 K, 0. Z - 340 arm

97.8 - 600°R, 1 - 5000 psia

saturation boundary

Range of Values:

Critical Point STP

0 0.185

0.718

in the near

Units Triple Point Boiling Point

liquid vapor liquid vapor

cmZ/s 0.00089 4.93 0.00078 0.0198

ftZ/hr 0.'0034 19. 1 0. 0030 0. 077

Uncertainty: The uncertainty is estimated to be 5%, except for the critical region.

critical region (T c ± 3%, Pc + 30%) the uncertainties are undoubtedly larger; however, they are not

experimentally defined as the property diverges at the critical point.

References :

[64400] Weber, L. A., 5. Res. Natl. Bur. Standards,74__A, 93 (1970).

[71808] McCarty, R. D., and Weber, L. A., Natl. Bur. Standards, Tech. Note 384 (Jul 1971).

Sources reviewed but not used:

22828 28_6_ 3a807 _24_5 _tSC _6_84
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1.8
Dielectric Breakdown

Below some critical electric field gradient, called the breakdown voltage, oxygen is an

insulator. The electrical breakdown strength of the liquid, as measured in the laboratory, is

generally believed not to be an intrinsic property of the substance. Breakdown appears to be caused

by the presence of impurities of very small particles with high dielectric constant. In the presence

of irregularities of the electric field, these particles are believed to form bridges, causing a
3/Z

breakdown. The breakdown strength is inversely proportional to r , where r is the radius of

the particles.

The breakdown strength of liquid oxygen at the boiling point has been measured several

times in different laboratories, and the results varied from 930 - 2380 kV]cm, corresponding to

impurity particles in the size range 6.5 - 12 Ao The smaller particles were believed to be HzO {ice)

crystals while the larger ones were probably PzO5 crystals from the drying agent used.

References:

[ 355] Kronig, R. and Van De Vooren, A. I., Physica IX, 139 (194Z).

[SZ4Z3]' Kok, J. A., Poll, J. W., VanVroonhaven, C.E.G.M. IvI., Appl. Sci. Res. Sect. B 10,

Z57 (1963).

[53045] Swan, D. M. and Lewis, T. J., J. Electrochem. Soc. 107, 180 {1960).

Gas

In the low pressure region the electrical breakdown strength, or corona onset voltage, of

gases follows the Paschen law curve, illustrated in figure B-g, where it may be noted that the

voltage is plotted as a function of pressure times electrode spacing. For oxygen the minimum d. c.

breakdown voltage is about 440 volts and occurs at a P x d of about 0.5 torr-crn, while, at a P x d

value of 760 torr-cm (I atm pressure for a 1 cm electrode spacing) breakdown occurs at about 30 kV.

The following are a few general observations which are approximately true /or breakdown in

low pressure gases:

(a) breakdown voltages are appreciably less at temperatures above B00*C,

(b) the voltage is a function only of the gas density (rather than temperature or pressure) for

temperatures less than 500°C,

(c) near 1 atm pressure the onset voltage increases as the electrode configuration changes from

points to planes, but near the minimum in the curve it is affected only slightly by the electrode

configuration,

(d) for frequencies at least up to 400 Hz the peak-to-peak a.c. breakdown voltage is approximately

equal to the d.c. breakdown voltage:

Vrms(a. c. ) = 0. 707 V(d. c. ),

(e) the voltage is affected somewhat by the electrode material, and,

(f) normally, initiation depends upon an external source of ionization.

For more complete information the reader should consult the following reference.
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A-8

Reference:

[42892] Dunbar, W. G., (The Boeing Company), Contract AF 33(615)-3020, Proj. AF-81Z8 (1966).

Electrical Conductivity

Electrical conductivity is negligible except at elevated temperatures where ionization be-

comes important. See figure B-Sa from [33790].

References:

[33790] Yos, J. M. (Avco Corporation), Tech Memorandum RAD-TM-63-7, Contract AF 33(616)-7578

(1963).

[28019] Thouvenin, J. and Simonet, R., Compt. Rend. ZbZ___,243 (1961).

[38065] George, D. W. and Messerle, H. K., Engr. Digest Z.__6,83 (1965).

Sources reviewed but not used:

7211 L221Z 13831 189;2 _287_ 3E553 33_ 35529 _2_62

_3_55 56812 _68_3 55755
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A9
Enthalpy

Definition: Enthalpy is defined by the equation H = U + PV, where U is internal energy and PV is

a term called flow work. Change in enthalpy is a measure of the heat absorbed by a system in a

constant pressure process.

Tables of Values: Tabulated in Tables C-Z, C-Za, C-5, and C-5a.

Units Ranse of Table

J/tool 54.35 - 340 K, 0. Z - 340 atrn

BTU/lb 97.8 - 600°R, 1 - 5000 psia

J/tool, BTU/lb saturation boundary

Reduced, by (1/RTo) 340 - 3000 K, 0.01 - 100 arm

kJ/kg 340 - 1300 K, 0.25 - I000 bar

Graph: B-Z5 heat of vaporization vs T B-37b

B-37 isenthalps on T-S chart B-37c

B-37a log P vs H B-37e

Equation: None

Table Location

C-Z

C -Za

C-5, or C-ba

see [453]

see [V0357]

P vs H (supercritical)

HvsS

isenthalps on T-S chart (metric)

Ranse of Values: The reference state for enthalpy is zero for the ideal gas at zero absolute

temperature (see A-19).

Units Triple Point Boiling Point Critical Point STP

liquid vapor liquid vapor

J/tool -6190 1572 =4270 2542 1032 7938

BTU/Ib -83. ZZ Zi.13 -57.41 34.18 13.88 106.7

Uncertainty: The uncertainty varies from 0.5 J/tool in the low density limit to about 10 J/tool in the

liquid.

References:

[64400] Weber, L. A., J. Res. Natl. Bur. Standards,74__..A, 93 (1970).

McCarty, R. D., and Weber, L. A. , Natl. Bur. Standards,Tech. Note 384 (Jul 1971).

Stewart, R. B., Iowa Univ. Ph.D. Thesis (June 1966).

Technical Manual of Oxygen/Nitrogen Cryogenic Systems, Naval Air Systems Command,

Washingtonj D.C., Rept. No. NAVAIR 06-30-501 (March 1971}.

Hilsenrath, J., Beckett, C., Benedict, W. S., Natl. Bur. Standards,Circ. No. 564 (1955).

Vasserman, A. A., Kazavchinskii, Ya. Z., and Rabinovich, V. A., Thermophysical

Properties of Air and Air Components, Izdatel'stvo "Nauka", Moekva 1966, Translated

from Russian by Israel Program for Scientific Tranllations, Jerusalem 1971.

[71808]

[ 36783]

[_o6o7]

[ 453]

[V0357]
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Sources reviewed but not used:

;20 553 6_6 730 39_ ?20B 26_7 3867 45_8

5493 5514 5550 59_I 6D69 6079 6?57 6268 F393 6497

10742 10@82 11021 11841 11102 11283 11940 12018 12079 12638

12802 13377 13468 157_9 15740 16694 16_1 16845 168_6 17166

19648 20651 23400 24314 24467 24782 2_102 25312 25952 27C45

27513 29127 29436 29006 30101 30659 30780 30888 30931 31496

31600 32104 3_230 33614 34473 34_0_ 34523 36007 _67_

37892 40655 _1524 432_8 4_245 45529 4_7_ 45982 46209 472?5

47303 47636 48307 50723 52503 53551 53664 53803 54004
54226 54490 55972 _6299 5634_ 57398 62_2_ 63007 63008 640_4

66093 66405 6647_ 69346 69h38 69556 69776

A-9
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A-IO

Definition: Entropy is defined by the equation dS=dQ/T, or in words: In any reversible process the

change in entropy of a system is equal to the heat which it absorbs, divided by the absolute tem-

perature.

Tables of Values: This quantity is tabulated in Tables C-2, C-Za, C-5, and C-5a.

J/mol-K

BTU/Ib-°R

J/mol-K, BTU/Ib- °R

Reduced, by (I/R)

kJ/kg- °C

Graph: B-37 T-S chart

B-37a isentrope on log P vs H

Units Range of Table Table Location

54.35 - 340 K, 0. Z - 340 atm

97.8 - 600°R, l - 5000 psia

saturation boundary

340 - 3000 K, 0.01 - i00 atm

340 - 1300 K, 0.25 - 1000 bar

Equation: None

B-37b

B-37c

B-37e

C-Z

C -Za

C-5 or C-5a

see [453]

see [V0357]

Range of Values:

zero absolute temperature.

isentrope on P vs H (critical region)

H-S chart

T-S chart (metric)

The reference state for entropy is the ideal gas at one atmosphere pressure and

(See A-19).

Units Triple Point Boiling Point Critical Point STP

liquid vapor liquid vapor

J/mol-K 67.1 Z09.5 94.2 169.7 134.4 Z0Z.4

BTU_b-°R 0.5CI 1.565 0.703 I.Z67 1.004 1.512

Uncertainty: The uncertainty varies from 0.04 J/mol-K in the low density limit to about 0.1 J/mol-K in

the liquid.

References:

[64400] Weber, L. A., J. Res. Natl. Bur. Standards, 74A, 93 (1970).

[71808] ]vlcCarty, R. D., and Weber, L. A., Natl. Bur. Standards, Tech. Note 384 (Jul 1971).

[36783] Stewart, R. B., lowa Univ., Ph.D. Thesis (June 1966).

[ 453] Hilsenrath, J., Beckett, C. W., Benedict, W. S., Natl. Bur. Standards, Circ. No. 564 (1955).

[V0357] Vasserman, A. A., Kazavchinskii, Ya. Z., and Rabinovich, V. A., Thermophysical

Properties of Air and Air Components, Izdatel'stvo "Nauka", Moskva 1966, Translated

from Russian by Israel Program for Scientific Translations, Jerusalem 1971.

Sources reviewed but not used:

22_ Z75 _70 527 553 6_8 790 ?6U7 386.7

45B8 5550 6069 6079 6163 622_ f_67 626_ F297 5%2&

6_97 7396 8680 10742 %0B82 113_1 11£fl? 11?83 11971 !19&D

12079 12502 12827 1750_ 15739 15_0 16376 1669% 1_8_5 16_6

17166 196kg 20384 206_1 2_298 25C92 273%5 27517 291L2 294Z6

29_38 30101 30659 30750 _0888 31_96 31_03 3_104 3u%55 34_0_
3678k 37892 _065_ _0767 _1366 43328 45245 4_529 a62_

47Z_5 47_03 _76_6 _8_G7 53551 5F_0_ 54904 54226 _6[_0

55630 56?99 57398 62625 63007 6300_ 66G93 69346 _9_qS

69556
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D e finitio n:

Specific volume and its reciprocal, density, are used interchangeably.

A-11
E_uation of State

The relationship between the pressure, temperature and specific volume of a substance.

Tables of Values:

Graph:

Units Range of Tables

54.35 - 340 K, 0.2 - 340 arm

97.8 - 600°R, 1 - 5000 psia

340 - 3000 K, 0.01 - I00 arm

340 - 1300 K, 0.25 - I000 bar

specific volume vs temperature

density vs temperature

isochores on a P vs T phase diagram (skeleton)

isochores on a T vs S chart

isochores on a log P vs H chart

isochores on a P vs H chart (supercritical)

isochores on a H vs S chart

isochores on a P vs T phase diagram

isochores on a T vs S chart (metric)

P(atm), V(cm3knol), T(K)

P(psia), V(ft3/lb), T(°R)

P(atm), p/PSTp, T(K)

P(bars), V(dm3/kg), T(K)

B-30

B-30a

B-30b

B-37

B-37a

B-37b

B-37c

B-37d

B-37e

Table Location

C-2, C-5

C-Za, C-ba

see [453]

see [V0357]

Equation: None, but see also main text on computer programs, and sheet A-30.

Range of Values:

Specific Volumes

Units Triple Point Boiling Point Critical Point STP

liq aid v apo r lic_uid v apo r

c m3h_nol 24.49 2.97xi06 28.05 7150 73.37 22392

ft3/Ib 0. 01226 1489 0. 01404 3. 579 0. 0367 11. 209

Uncertainty: The uncertainty is estimated to be 0.1% with larger errors in the critical region_ 2%.

References :

[64400] Weber, L. A., J. Res. Natl. Bur. Standards,74____A, 93 (1970).

[71808]

[36783]

[706071

[ 453]

[V0357]

McCarty, R. D., and Weber, L. A., Natl. Bur. Standards, Tech. Note 384 (Jul 1971).

Stewart, R. B., Iowa Univ. Ph.D. Thesis (Jane 1966).

Technical Manual of Oxygen/Nitrogen Cryogenic Systems, Naval Air Systems Command,

Washington, D. C., Rept. No. NAVAIR 06-30-501 (March 1971).

Hilsenrath, J., Beckett, C., Benedict, W. S., Natl. Bur. Standards,Circ. 564 (1955).

Vasserman, A. A., Kazavchinskii, Ya. Z. and Rabinovich, V. A., Thermophysical

Properties of Air and Air Components, Izdatel'stvo "Nauka", Moskva 1966, Translated

from Russian by Israel Program for Scientific Translations, Jerusalem 1971.
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A-11
Sources reviewed but not used:

a7 72_ 213 _4_ 4_7 _d _42 669 2135 3Z7_

3_a_ 3301 aESb 54 _a _la =_2 _?59 5_31 _93_ 6159
6228 6_29 6326 6424 6r_ E715 E_3_ 6852 _855 GBE_

6926 6_27 6928 6_?q _o 7952 7140 7_ 7391 7511
76_1 7827 7935 8107 _1 _95 85_ 8732 1_6w7 10677

10750 19751 10848 1097_ 103_ a 11_02 11)95 11008 1_78 1224_

12250 12_20 12827 1285_ 13377 13_6_ 17_65 1382W 1&622 1_766

15255 15651 1_156 162_& 1_75 17_9W 1_1_? 18_39 188_ 196h_

19701 19703 2_296 2C_X1 ?_6_2 20F51 20_63 22666 235G1 2W29_

2W9_6 2576_ 2_975 260_I 2_15_ 26756 7719_ 27638 278_0 2814_

2A237 28W09 2965C 286_ ?°_76 29_57 2q14w 29221 29w96 30101

30780 _1305 32_72 7279 _ _35A0 3W703 3_893 3605W _67@W

36818 37_2W 37587 38X96 _173 40178 W0767 41_66 WIW79 416G0

_18_7 _115 _7099 _3_70 _6_1 45779 W_ZOq b6_06 _7225 47324

_7795 _0138 4_18_ _93_0 _9784 50672 51968 52_63 525E3

52527 5735_ 54159 5_8_B 549E4 56338 5863_ 593_1 615_1 _15_4

6228_ 6_326 643_3 6_ 6_09_ _7017 67365 67896 68G26 65343

68_ 693W2 &4346 69_?_ &95_?

Van der Waals Equation

_57 669 71_8 122W6 2&7_ 27110 2783_ 27R_0 3722; _956

k97_ 6_5_ 6_3_ _939_
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A-12
Virial Coefficients

Definition: The virial coefficients are usually defined from the virial equation in density

P = RTp[I + B(T)p + C(T)P z + ...] .

The virial coefficients are functions of temperature only.

Two coefficients, B(T) and C(T), are adequate to describe the PVT surface accurately up to a density

of about one half critical.

Tables of Values:

Units

At the Boyle Point B(T) = 0.

B(cm 3/tool), C(cm 3/tool) z

Graph: None

Equation:

Range of Table Table Location

85 - 300 K C-IZ

The values in Table C-IZ have been calculated from the following expression:

5 6

B(T) = _ B.T (1-i)/4 C(T) = _ C.T (l'i)/z
1 J 1 '

i---i i=l

the coefficients B. and C. being given in Table C-lZa.
1 1

Range of Values:

Units Triple Point Boiling Point ZOO K Z73.15 K

B(cm3/mol) -611 (estimate) -Z40 -49.9 -2Z. 16

C(cm3/mol)2 -IZ750 1680 12Z3

Boyle Point (B = 0): 405.88 K

Uncertainty: The uncertainty for B varies from -+ 30 cm3/mol at the boiling point to -+ 0. Z5 cm3/mol

for temperatures greater than 150 K; for C, from + I0000 (cm3/mol) 2 at the boiling point to

-+ 30 (cm3/mol) g above 150 K.

References:

[64400] Weber, L. A., J'. Res. Natl. Bur. Standards, 74____A,93 (1970).

[71808] McCarty, R. D., and Weber, L. A., Natl. Bur. Standards,Tech. Note 384 (Jul 1971).

[ 453] Hilsenrath, J., Beekett, C. W., Benedict, W. S., Natl. Bur. Standards,Circ. No. 564 (1955).
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A-12
Sources reviewed but not used:

Virial Coefficients

67 _5_8 65_6 10T50 10q8_ 1225_ 147_6 16_6 2_9_5

26_51 2_62q 2914_ 3270_ _52_5 50723

Second Virial Coefficient

225 _88 66g 3_91 575q 5_08 _38 6_26 6424 6718

6805 &B52 _853 732W 73qi 7_27 8395 8&W5 IC927 12_20

12802 12555 lU766 16067 161_£ 18839 28117 28237 2_40g 28876

29221 3i73q 3?372 72a_ 36054 36783 383_q 40173 _1601 41837

43288 W_3WO _209 481_W 51_6_ 54_64 61507 627_2 645W7

Third Virial Coefficient

Boyle Point

W88 5_38 6805 737W 8331 86W5 161_ 3_783

67282

6917 W0655 5160W 56299 63123 67365

5496W
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Intermolecular Potential Function

A-13

Definition: The intermolecular potential function represents the potential energy of interaction vs

distance between pairs of molecules. Since the forces involved cannot be determined experimentally,

the potential function is usually described by a mathematical model. The models are used in kinetic

theory and statistical mechanics calculations. See "viscosity" and "thermal conductivity", for example.

The Lennard-5ones potential. The most familiar potential is the Lennard-Jones or 12-6 potential:

in this equation, _(r) is the potential energy of interaction as a function of intermolecular separation,

r; ¢ is the maximum energy of attraction; and <3is the distance when c0(r) = 0. <3 corresponds roughly

to the diameter of the molecule. The Lennard-Jones parameters for oxygen are: <3= 3.44 A,

¢/k = 110.7 K where k is Boltzman's constant [49455].

The m-6-8 potential. A new potential has been developed [70403] which is a significant improvement

over the Lennard-Jones:

* i [6 + Zy] < R m 1 6 8(m-6)- 7 ) (m-6 [m- (7;')R -' (-v)R

where co#_= co/c, r* = r/<3, R = (rm/a) and Y is a term which measures the strength of the inverse

eight attraction, r is the value of r when co = ¢.
m

The m-6-8 parameters for oxygen are: m = I0, V = 1.0, <3 = 3.437 _ and ¢/k = 113 K.

This potential was used to calculate the viscosity and thermal conductivity coefficients for

dilute gaseous oxygen.

References:

[70403] Klein, Max and Hanley, H. J. M., 5. Chem. Phys. 5__3,4722-3 (1970).

For a detailed review on the fitting of data using a model potential see,

[49455] Hanley, H. 5. M., and Klein, Max, NBS,Tech.Note No. 360 (1967).

Sources reviewed but not used:

Intermolecular Potential Functions

669 5562 5915 6959 8331 8702 10614 10753 12W20 12855

13616 1_766 18851 22_48 23617 26018 27055 27110 2Kl17 29_38
29_96 31280 31495 3267_ 34518 35296 36011 36784 36792 36819

37445 k1837 633_0 4_366 kS_8h _5562 _6_06 47151 47221 47638

k8184 49784 50309 51604 53995 55585 596_7 63115 6_123 63220
64026 64381 66989 68243 68686

Lennard-5ones

614 8395 108_4 13496 26247 27838 28499 28876 32372 53018
55069 61003 61675 62956 65?38 66_69 683_3 68602
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A-14
Fixed Points

Discussion: Below are summarized the temperature, pressure, and specific volumes of the various

phases at several important points in the phase diagram. Temperatures are given on the IPTS-48

scale above 90 K and on the NBS-55 scale below 90 K in the order to be compatible with the tables

of thermodynamic properties. Corresponding temperatures on the IPTS-68 [59932] scale are given

Estimated uncertainties are also given.in parentheses.

Critical Point:

[70314]

Normal Boilin_ Point:

[455]

Normal Melting Point:

[64400]

Triple Point:

[64400]

T = 154.576 (154.581) ± 0.010 K = 278.237°R

P = 49.76 ± 0.0Z atm = 731.4 psia

V = 73.37 ± 0. I0 cm3/mol = 0. 03673 ft3/Ib

T =90.180 (90.188) +- 0.01 K = 162.324°R

P = 1 atm = 14. 696 peia

V (liquid) = 28.05 +-0. 028 cm3/mol = 0. 01404 ft3/Ib

V (vapor) = 7150 ± 7 cm3/mol = 3. 579 ft3/Ib

T = 54.362 (54.372) +0.001 K = 97. 852°R

P = 1 atrn = 14. 696 psia

V (liquid) = 24.49 -+ . 024 cm3/mol = 0.01Z26 ft3/Ib

T = 54.351 (54.361) +0.001 K = 97.832*R

P = (I. 50 ± . 06) x 10 -3 atm -- 0. 0220 psia

V (solid) = 23.55 + .03 cm3/mol = 0.01179 ft3/Ib

V (liquid) = 24.49 ± . 024 cm3/mol ffi0. 01226 ft3/Ib

V (vapor) = (Z.97 ± 0.01) x 106 cm3/mol ffi1487 ft3/ib

Solid-Solid Transitions: There are two such transitions at 43.8 K and 23.9 K at atmospheric

pressure. [455].

Molecular Weight: 31. 9988 on the C 12 scale. Atomic weiKht: 15. 9994 [24033]

Other Properties at the Fixed Points: The fixed points can be found in tables C-2. C-2a,

C-5, and C-5a. However, a more convenient survey is given in t&bles 14 and 14a.

References:

[70314] Weber, L. A., Phys. Rev. AZ__,2379 (1970).

[ 455] Hoge, H. J., J. Res. Natl. Bur. Standards,44, 321 (1950).

[64400] Weber, L. A., J. Res. Natl. Bur. Standards,74i_A, 93 (1970).

[24033] IUPAC Revises Atomic Weight Values, Chem. Engr. News 39, 42 (Nov. 20, 1961).

[59932] The International Practical Temperature Scale of 1968, Metrologia 5, 35 (April 1969).
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Sources reviewed but not used:

Critical Constants

5_2 700 737 ?qo 340 1133 _5a8 5542 556_ 5576

5808 6323 6049 6105 6223 6326 6424 6852 7791 8699

9501 10841 11508 11582 12166 12204 12250 14794 15403 16375

180_2 19t85 20135 2089R 2113_ 22697 257X2 26744 31446 32705

32709 32876 33635 33662 34504 34514 36783 36784 _2101 42114

_4_01 45227 _57_0 _9095 50681 54500 55711 56863 57803 58033

58317 63122 65711

Crtt_cal Tempera_re

562 11000 1E819 17625 19414 21305 62901

A-14

Critical Pressure

11000 16819 21305 2617_

Critical Deasity

6746 45362 62901

Normal Boiling Point

504 1617 2169 2819 5643 6201 632E 6327 6403
6615 6627 6893 7622 8699 9005 9014 9076 1091E 110C1

11029 1111_ 12204 12506 12827 12901 12905 13161 12379 13614

13783 14072 1_619 14959 15268 16075 16077 16282 1a695 16697

16701 18045 18509 18516 19185 19791 22935 22936 24390 24498

2_99 25732 27388 27_9 27995 28653 3710_ 33983 34514 363_6

36783 40383 40595 42101 42114 44085 44210 45682 _E053 _7225

_7636 49620 50159 50304 53150 53736 58033 59601

Melting Point

527 705 802 2169 =;525 5915 607_ 6398 l_UlU 122G_
13161 13831 1_619 16331 1.8180 18515 15516 3210_

Triple Point Constants

4588 5564 6326 8699 10196 10763 10916 11798 12802

12827 15403 16700 18509 2182_ 22938 2_506 25732 36783 36784

38815 4211_ 4k085 _5227 45682 46653 47636 49620 51039 53150

58033 62356 66100 66_99

Solid- Phase Transitions

482 527 802 4588 5525 6074 6173 6398 10389 12827

13W68 155W3 181_0 18W54 18515 22450 22938 23260 2W2_3 24506

31_46 32104 3239_ 33610 3_413 3_455_ 3744_ 37839 38815 4510_

_5227 46279 46647 47636 47822 _8219 48428 _8790 _9350 52003

53150 55509 58585 5887? 5967_ 60576 60865 62001 62_97 629_1
68937

Atomic Weight

667 3551 63_9 7076 8679 8687 IC401 206_5 Eg_
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A-15

Definition:

Heat Capacity (Specific Heat I at Constant Pressure

The heat capacity at constant pressure is defined by the equation

Tables of Values:

C = (bH/})T)p,P
where H is enthalpy.

Units

J/mol-K

BTU/lb-°R

reduced, by (l/R)

kJ/kg- °C

Range of Tables

54.35 - 340 K, 0. Z - 340 atm

97.8 - 600°R, i - 5000 psia

340 - 3000 K, 0.01 - I00 arm

340 - 1300 K, 0.25 - I000 bar

Table Location

C-Z, C-5

C-Za, C-5a

see [453]

see [V0357]

Graph:

Equation:

B-15

B-15a

B-15b

None

C vs temperature (isobars)
P

C of solid below 4 K
P

C of solid 14 - 54 K
P

Range of Values:

Units Triple Point

li¢_uid vapor

Boiling Point Critical Point STP

liquid vapor

J/mol-K 53.3 Z9.1 54.3 30.8 ® Z9.3

BTU/Ib-'R 0.40 0. ZZ 0.41 0.23 = 0. ZZ

Uncertainty: The uncertainty is estimated to vary from O. Or% in the low density limit to about

1% - 2% in the liquid. In the near critical region (T c -+ l%,p c ± Z0%) the uncertainties are undoubtedly

larger; however, they are not experimentally defined as the property diverges at the critical point.

References:

[64400] Weber, L. A., J. Res. Natl. Bur. Standards, 74____A,93 (1970).

[71808] McCarty, R. D., and Weber, L. A., Natl. Bur. Standards, Tech. Note 384 (Jul 1971).

[ 453] Hilsenrath, J., Beckett, C., Benedict, W. S., Natl. Bur. Standards,Circ. No. 564 (1955).

[V0357] Vasserman, A. A., Kazavchinskii, Ya. Z., and Rabinovich, V. A., Thermophysical

Properties of Air and Air Components, Izdatel'stvo "Nauka", Moskva 1966, Translated

from Russian by Israel Program for Scientific Translations, Jerusalem 1971.
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Sources reviewed but not used:

A-15

204 22_ 275 3_8 _U6

633 700 790 802 998 1238
3801 3867 U183 _5-_B 50-9.5 5.1L9.0.

5733 5921 601i 60k6 6lL62 6069

6217 6223 6253 6257 6265 6256

6390 6393 6398 6_41 6_53 724a

7896 _282 R_3 8680 8696 8698

9501 13742 187_6 107_8 10752 10880

12018 12827 13380 13468 13831 15739

1701S 17166 18838 19665 19666 2089_

2_314 24315 2_316 2_318 2_323 2433Z
25911 2_952 25963 Z5978 2_505 26615

2?_lk 28119 28263 2841_ 29438 29501

30780 31496 31600 3210_ 32817 32_22

36783 3678_ 37433 38807 40595 40555
43116 _3200 43531 _3780 43786 45104

_5998 46209 46952 48289 _8307 48_0_

52q08 52960 53i_0 53_51 5366_
54596 54732 5_76E 5_766 55630 55710

57397 5796_ 585_ 62D01 62625
68111 69346

_55 _ 527 626

2114 2607 31_2 3272

5.550 5718 5726

6079 5105 _1_8 6173

6268 6275 6300 631_

7391 7396 77_7 7827
8705 8710 9076 9486

10_8_ 11021 11283 I19_0

15740 16317 16845 16877

2?666 22805 27501 2429_

2_777 _4782 2£092 25732

27045 ?71_5 E7_6_ 27513
29585 2960h 30020 301C1

37112 33604 34473 3#523

4152_ 42075 42101 4211_

_52_7 _5245 4545_ 45529

_8_28 k9790 59821 50963

53803 5_00_ 5_294 5_506
55711 55969 55972

662_9 66405 66479 6651_

i Reproduced from

best available copy.
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A-16

De[inition :

Heat Capacity (Specific Heat) at Constant Volume

The heat capacity at constant volume is defined by the equation

C v = (_U/_T)v, where U is internal energy.

Tables of Values:

Units Range of Tables

J/mol-K 54. 35 - 340 K, .0.2 - 340 atm

BTU/Ib-°R 97. 8 - 600°R, 1 - 5000 psia

reduced, by (1/R) 340 - 3000 K, 0.01 - I00 atm

Graph: B-16 C vs density along isothermsv

B-16a C vs temperature on isobars
v

Equation: None

Range of Values:

Units Triple Point Boiling Point

liquid vapor liquid vapor

J/mol-K 35.6 Z0.8 zg. 6 Zl. 3

BTU/Ib-'R 0. Z7 0. 16 0. ZZ 0. 16

Table Location

C-2, C-5

C-2a, C-5a

can be derived from

[453]

Critical Point STP

® Zl.0

® 0.16

Uncertainty: The uncertainty is estimated to vary from O. 02% in the low density limit to a maximum

of 2% at the highest pressures. Ln the near critical region (T c ± i%, _c • ZO%) the uncertainties are

undoubtedly larger; however, they are not experimentally defined as the property diverges at the

critical point.

Reference s:

[64400] Weber, L. A., J. Res. Natl. Bur. Standards,74A___, 93 (]970).

[71808] McCany, R. D., and Weber, L. A. , Natl. Bur. Standards,Tech. Note 384 (Jul 1971).

[57397] Goodwin, R. D., and Weber, L. A., J. Res. Natl. Bur. Standarde,73A, 15 (1969).

[ 453] Hilsenrath, J., Beckett, C. W., Benedict, W. S., et aL,Natl. Bur. Standards, Circ. No.

564 (1955).

Sources reviewed but not used:

See sheet A-15
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Definition: v = C /C
p v

Tables of Values:

Heat Capacity (Specific Heat) Ratio

Dimen -

Units Range of Tables Table Location

Dimensionless 340 - 3000 K, 0.01 - i00 atm see [453]

Graph: _'qone

Equation: None, however the equation above and values of C and C from Tables C-Z, C-2a, C-5,
p v

and C-Sa should be used to establish values at temperatures below 340 K.

Range of Values:

Units Triple Point Boiling Point Critical Point STP

liquid vapor liquid vapor

I. 49 i. 40 I. 83 I. 45 == I. 40
sionless

Uncertaint)r: The uncertainty is estimated to vary from 0.02_0 in the low density limit to a maximum

of 3% at the highest pressures. In the near critical region (T c • I%, O c ± 200']'0) the uncertainties are

undoubtedly larger; however, they are not experimentally defined as the property diverges at the

critical point.

Reference s :

[64400] Weber, L. A., J. Res. Natl. Bur. Standards, 74A.j 93 (1970).

[71808] McCarty, R. D., and Weber, L. A., Natl. Bur. Standards,Tech. Note 384 (Jul 1971).

[57397] Goodwin, R. D., and Weber, L. A., J. Res. Natl. Bur. Standards, 73A, 15 (1969).

[ 453] Hilsenrath, 5., Beckett, C. W., Benedict, W. S., et aL,Natl. Bur. Standards,Circ. No.

564 (1955).

Sources reviewed but not used:

A-17
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A-18

Definition: C_

conditions.

Tables of Values:

Graph: None

Equation:

Heat Capacity (Specific Heat} of the Saturated Licluid

= T(bS/bT)_ = (dH/dT)_ - V(dP/dT)o, where the subscript "_" refers to saturation

= . T) I12 A4 T2C AI/(T c + A 2 + A3T + ,

where C is in J/mol-K, T
cr

Not tabulated

in kelvins, and T = 154. 77 K.
c

A I = Z. I05614 x I02

A 2 = 3. 741590,x 101

This equation is valid from the triple point (54. 351 K) up to 154 K.

Range of,val,ues:

Units

J/mol-K

BTU/lb- °R

-2
= -8.007074 x I0

= -Z. 74284Z x 10 -4

Triple Point Boilin_ Point

53.3 54.2

0.40 0.40

Uncertainty: The uncertainty varies from 0, 5% at the triple point to Z% at 154 K.

References:

[64400] Weber, L. A., J. Res. Natl. Bur. Standards, 74A, 93 (1970).

[57396] Goodwin, R. D. and Weber, L. A., J. Res. Natl. Bur. Standards, 73A, 1 (1969).

Sources reviewed but not used:

Critical Point

B27 5950 1_C 1701a ?8_f,_ 69365
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A-19
Ideal Gas Properties, thermodynamic

Discussion: All thermodynamic properties given here are based on thermodynamic properties of the

ideal gas derived from spectroscopic measurements and statistical mechanics. The zero reference

point of the enth_Ipy and the free enerEy function is taken as the internal energy U°o of the ideal gas at

zero absolute temperature. The values tabulated for enthalpy are H ° - t_o, for internal energy

U 0 -U_o and for the Gibbs free energy G ° -U_o, where _o is taken to be zero at zero absolute temper-

ature. By convention, the values for S ° and G ° are presented at I atmosphere pressure.

Tables of Values: For both molecular and atomic oxygen see [453] .

Properties Units Range of Tables Table location

C ° , H °, S ° , G ° reduced, by(I/R), (I/RTo) , and (I/RT) i0- 5000 K see [453]
P

where R is the gas constant, T o = 273.16 K, and T is the temperature.

Graph: None

Equation: The heat capacity at constant pressure may be expressed as:

C°/R = CI/T 3 + C2/T z + C3/T + C 4 + CbT + C6 Tz + C7T3 + C8uZeU/(eU . I)2,
P

where u = Cg/T. This equation is accurate from ZO - Z000 K. The coefficients are:

C 1 = - 1.86442361 x I0 z C 4 = 3. 50297163 C 7 = 2.08612876 x I0 -II

C 2 = Z. 07840241 x I0 C 5 = Z. 0586648Z x 10 -7 C 8 = 1.0189469-I

C 3 = - 3.42642-911 x 10 -I C 6 = - 1.11035799 x 10 -8 C 9 = 2.Z3918105 x 103

The heat capacity may then be integrated to find the other thermodynamic properties:

S° (T) : S°(TI) + _T _p/T dT, H°(T)= H°(TI) + _T C ° dT ;

T 1 T 1 P

the integration constants used here are S° (TI) = 155.72 J/tool-K, H°(TI) = 1590.93 J/tool at T 1 =

55K.

Uncertaint)r: The uncertainty is estimated in the original source to be 0.02% [6079].

References:

[ 453] Hilsenrath, J., Beckett, C. W., Benedict, W. S., Natl. Bur. Standards,Circ. No. 564 (1955).

[ 6079] Woolley, H. W., J. Res. Natl. Bur. Standards,40, [63 (1948).

[36783] Stewart, R. B., Iowa Univ. Ph.D. Thesis (June 1966).

Sources reviewed but not used:

i0982 _5_6_ _sg_g 5_zq_ $2_25
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A-20
index of Refraction

Definition: The index of refraction n)_ of a medium is the ratio of the speed of light in vacuum to the

speed of light in the medium, nx = c/c m.

Tables of Values:

Saturated liquid

Units Range of Table Table Location

Dimensionless 54.35 - 154 [<, 0, 04 - 0. 017 mol/cm 3 C-20

Graph: None

Equation:

: )l Z
I -p • rX(p)

where

rk(_) --3.955 + 0.328 • p - 39.6 • Z _ 0.0Z9Z + 108/X z, andwhere

specific refractions, rX(p), are in cm3/rnol, densities are in rnol/crn 3 and wavelengths are in angstroms.

Range of Values:

Units Triple Point Boiling Point STP

Liquid Liquid

Dimensionless I.Z59Z at I = 5461_ l. ZZ54 at A = 5461A

Uncertainty: The uncertainty is • 0.5_0 in (n_ - l).

References:

[29497] Ladenburg, R., and Wolfsohn, G,, Z. Physik, _ 4Z (193Z).

[19179] Cuthbertson, C., and Cuthbertson, M., Pro¢. Roy Soc. A83, 151 (1910).

[V0358] Younglove, B. A., J. Res. Natl. Bur. Standards, 76A, 37 (197Z).

[Z3393] Johns, H. E., and Wilhelm, J. O., Can. J. Res. 15A, I01 (1937).

[71808] McCarty, R. D., and Weber, L. A., Nat/. Bur. Standards, Tech. Note 384 (Jul 1971).

[R03Z3] Diller, D. E., Natl. Bur. Standards, Boulder, Colo. NBS-LN-71-4.

1.000Z7136 at _ = 5500_

Sources reviewed but not used:

Z33 5655
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A-21
Internal Ener_7

Definition: Internal energy is defined by the equation AU = Q-PAV, where O is the heat absorbed by

a system and AV is the change in its volume. Thus, in a constant volume process the change in internal

energy is a measure of the heat absorbed.

Tables of Values:

Units Range of Tables Table Location

J/mol 54.35 - 340 K, 0. Z - 340 atrn C-Z, C-5

BTU/Ib 97.8 - 600°R, i - 5000 psia C-Za, C-5

Graph: None

Equation: None

Range of Values: The reference state for internal energy is zero for the ideal gas at zero absolute

temperature (See A-19).

Units Triple Point Boiling Point Critical Point STP

liquid vapor liquid vapor

J/mol -6190 IIZ0 -4Z73 1817 66Z 5669

BTU/Ib -83. Z 15.0 -57.4 _4.4 8.9 76. Z

Uncertaint)r:. The uncertainty varies from 0.5 5/tool in the low density limit to about I0 J/mol in the

liquid.

References:

[64400] Weber, L. A., J. Res. Natl. Bur. Standards, 74___.A,93 (1970).

[71808] McCarty, R. D., and Weber, L. A., Natl. Bur. Standards, Tech. Note 384 (Jul 1971).

Sources reviewed but not used:

553

;830?
567 5921 616_ 86_Z 16063 t9668 3678_ _52_5 _62_9

5_00_ 5_9_ 57_q8 65798 69_98
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A-22
Joule-Thomson Coefficient

Definition: The Joule-Thomson Coefficient, _i, may be defined by the equation

-1

U= - Cp (SH/_P) T = (_T/SP) H .

The importance of this coefficient is that it indicates heating or cooling upon expansion of the gas,

and can be used to predict temperature changes. If _/ is positive it predicts cooling on expansion.

The Joule-Thomson Inversion curve, U = 0, is given in Table C-ZZ for values within the experimental

range of [64400] i.e. up to 357 atm or 190 K. The graph of the inversion curve was completed by

recourse to estimates based on the principle of corresponding states [453], [15Z55], [36783], [41511].

Tables of Values: This quantity is not tabulated, but it may he calculated from Tables C-Z, C-Za

or Tables C-5, C-5a,using the above relationship.

Graph: B-ZZ

Equation: None

Range of Values:

Units

The inversion curve, T vs P.

Pressure I00 K 150 K ZOO K 300 K

(180"R) (Z70"R) (360°RI (540"R_

K/arm Z00 atm -0.034 -0.005 +0.098 +0.135

"R/psi 1400 psia -0.0038 +0.0044 +0.047 +0.0Z6

The uncertainty is estimated to be 5%in the experimental range of[64400].Unc e rtainty:

References:

[64400]

[71808]

[ 453]

[15z55]

[36783]

[41511]

Weber, L. A., J. Res. Natl. Bur. Standards, 74A, 93 (1970).

McCarty, R. D., and Weber, L. A., Natl. Bur. Standards, Tech. Note 384 (Jul 1971).

Hilsenrath, 3., Beckett, C., Benedict, W. S., et el., Natl. Bur. Standards, Circ. 564 (1955).

Koeppe, W., Progr. Refrig. Sci. Tech. 1_2 Z29 (Proc. 10th I/R, Copenhagen 1959).

Stewart, R. B., Iowa Univ. Ph.D. Thesis (June 1966).

Gun_n, R. D., Chueh, P. L., Prausnitz, J. M., Cryogenics 6, 324 (Dec 1966).

Sources reviewed but not used:

567 3276 &588 5603 7q35 10677 10923 IW232 18026

18526 26%35 30101 35893 68026
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A-23
Latent Heat of Fusion

Definition: The latent heat of fusion is the heat required to melt a unit mass of a substance at con-

stant pressure.

Tables of Values: None

Graph: None

Equation: None

Range of Values: This quantity has been measured at the triple point by several experimenters. The

best value is 444.8 J/tool (5. 976 BTU/Ib). There are no known measurements of the heat of fusion at

higher pressures and temperatures.

Uncerta/nty: Based upon the agreement between experimenters and upon their estimates, the

uncertainty is +- 1.3 J/tool (0. 017 BTU/Ib).

References:

[ 5Z7] Oiauque, W. F. and Johnston, H. L., $, Am. Chem. Soc. 51_., Z300 (19Z9).

[6300] Eucken, A., Verhandl. Deut. Physik. Oes. 18__, 4 (1916).

[6398] Clusius, K., Z. Physik. Chem. B_._3, 41 (1929).

Sources reviewed but not used:

W388 _7X3 63_& 1201a 17627 13831 27055 3210W
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A-24

Definition:

Tables of Values: This quantity is tabulated in Table C-Z4.

Graph: None

Equation: None

Range of Values:

Units Z0.0 - Z3.8 K

gas - c_ solid

J/tool 9309 9Z65

BTU/Ib IZS. 1 - IZ4.5

Latent Heat of Sublimation

l'he latent heat of sublimation is the heat required to vaporize a unit mass of solid.

Z3.8 - 43.8 K 43.8 - 54.35 K

gas - B solid gas - y solid

9Z16 - 9131 8389 8Z07

IZ3.8 - IZZ. 7 IIZ. 7 - 110.3

Uncertaint},: The uncertainty is estimated to be I0 J/mol (0. 13 BTU/Ib), with the uncertainty in

temperature as large as 0. I K.

References:

[IZ80Z] .Mullins, J. Co, Ziegler, W, T., and Kirk, B. S., Georgia Inst. Technol., Atlanta, Tech.

Rept. No. Z (196Z).

Sources reviewed but not used:

W588 12_27 2182& 23W27 3Z6%0 _%52_ WIS_6 52701 6Z625
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A-25
Latent Heat of Vaporization

Definition: The latent heat of vaporization is the heat required to convert a unit mass of a substance

from the liquid to the vapor state at constant pressure.

Tables of Values: This quantity is not tabulated but values are easily established from Tables C-5

or C-5a by subtracting the liquid enthalpy from that of the vapor at the same temperature and pressure.

Graph: B-25 heat of vaporization vs T.

Equation: None

Range of Values:

Units Triple Point Boiling Point Critical Point

J/mol 7761 681Z 0

BTU/Ib 104.3 91.6 0

Uncertainty: The uncertainty is estimated to be + I0 J/mol (0.13 BTU/Ib).

References:

[644001 Weber, L. A., J. Res. Nat. Bur. Standards, 74__._A,93 (1970).

[71808] McCarty, R. D., and Weber, L. A., Natl. Bur. Standards, Tech. Note 384 (Jul 1971).

Sources reviewed but not used:

184 327 9_5 ?n?n 2ZgB 2Q89 u22_ 4588 =491 555_

5885 6?27 6297 6330 6,13 6?37 &%24 7796 ,6_I 902<

10411 IB_ %1532 12_18 19Z_ 12263 12%n5 lZSSZ 17_27 1_377

13375 13_B_ I_Q3 13B31 13_9 1397_ lh619 160q_ 16361 166q4

168_5 $97S_ 2182_ 2_31_ ?432B 247?7 24782 7531Z 25952 271Q_

28263 30_20 30131 3210_ 3237? 33230 336i4 33983 36783 40_95
_08tt 4t52_ _8_14 u3_8_ 4_27 _5780 _722_ 47636 _7639 _8307

48404 _1208 5212 _ _?1_0 53_1_ 5_2n4 55711 559Eq 55q72

563_3 56_63 58305 AOt89 6i627 63E25 6609_ 6E989

I Reproduced frombest available copy.
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A-26

Melting Curve

Definition: The melting curve is the boundary between the solid and liquid regions in a phase diagram.

Tables of Values: The liquid density for a given pressure is found in the first line of each isobar in

Tables C-Z, C-Za. The liquid and solid densities are given here; the melting pressures are given

in A-27.

Graph: None

Ec_uation: For the liquid phase densities:

0(mol/cm 3) = pt + i. 81 × 10"6p(atm), or

0(mol/cm 5) -- 0t + I. 60 × 10-4 (T-Tt)

give a good approximation, where the triple point density, Pt = 0.04083 sol/era 3 and the triple point

temperature, T t = 54. 3507 K. For melting pressures see A-Z7.

Range of Values:

Units Triple Point I00 arm 300 arm

mol/cm 3 0. 04083 0. 04102 0. 04139

liquid: lb/ft 3 81. 57 81.97 8£.64

solid: mol/cm 3 0.04Z46 [64400] not measured
lb/ft 3 84.8Z

Uncertainty: The overall uncertainty is estimated to be O. I%.

Reference s:

[64400] Weber, L. A., J. Res. Natl. Bur. Standards,74A_.._, 93 (1970).

[71808] McCarty, R. D., and Weber, L. A., Natl. Bur. Standards,Tech. Note 384 (Jul 1971).

Sources reviewed but not used:

See A-27

not measured
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Meltin$ Pressures

Definition: The relationship between pressure and temperature along the solid-liquid boundary.

Tables of Values: The melting temperature for a given pressure is found in the first line of each

isobar in Tables C-2, C-Za.

Units RanGe of Table

arm 54. 35 - 58. 5 K, 0. 001 - 340 arm

psia 97. 8 - I05. 3°R, 0.02 - 5000 psia

Graph: B-27 melting curve (T vs P) for oxygen.

Ec_uation:

the form

Table Location

C-Z

C-Za

A-27

The experimental melting curve data were fitted by means of the Simon melting equation in

P = Pt + Po [ (T/Tt)c -I]

= 2637. Z atm, T twhere Pt is the triple point pressure, 0. 0015 atm, Po

RanGe of Values:

= 54. 3507 K, c= 1.769.

Units Triple Point 56 K 58 K

(100.8"R) (104. 4°K)

atm 0. 0015 143. 2 321. 3

psia 0. 021 2105 472Z

Uncertaint},: The triple point pressure has an uncertainty of 4%. The pressure at a given tempera-

ture has an uncertainty of about 0.08 arm.

Reference s:

[64400] Weber, L. A., J. Res. Natl. Bur. Standards,74A__._, 93 (1970).

[ 490] Mills, I%. L., Grilly, E. R., Phys. Rev. 99, No. 2, 480 (1955}.

[71808] McCarty, 1%. D., and Weber, L. A., Natl. Bur. Standards,Tech. Note 384 (Jul 1971).

Sources reviewed but not used:

_7_ S38 810 _070 _B8 _OO 1091_ 1179o 1701.5

1_960 18S67 257_2 30101 XI_4_ 33112 3U45_ 36346 _?It_ 4q2_7
45279 66100
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A-28

Phase DiaGram

Definition: Phase diagrams indicate the boundaries, in pressure-volume-temperature coordinates,

between the solid, liquid, and gas phases.

Tables of Values: For vapor pressures below the triple point, see Table C-Z4 [IZ80Z].

B -Z7

B -30

B-30a phase

B -30b phase

B -37 liquid

B -37a liquid

B -37c liquid

]5-37d phase

B -37e liquid

B - 38 vapor

B - 58a vapor

_raph: melting pressures vs temperature

phase boundaries, specific volume vs temperature

boundarie s, den sity vs temperature

boundaries,pressure vs temperature

and vapor boundary in T-S chart

and vapor boundary in log P-H chart

and vapor boundary in H-S chart

boundaries, pressure vs temperature

and vapor boundary in T-S chart (metric)

pressure vs temperature

pressure vs temperature

E_uatlon: Melting pressures as a function of temperature

Densities of liquid in equilibrium with solid

Vapor pressure equation

see A-27

see A-26

see A-38

Un certainties:

Re ference s:

[64400]

[71808]

[iz80z]

[70607]

For each boundary consult the specific page mentioned above.

Weber, L. A., J. Res. Natl. Bur. Standards,74A.._._, 93 (1970).

McCarty, R. D., and Weber, L. A., Natl. Bur. Standards, Tech. Note 384 (3ul 1971).

Mullins, J. C., Ziegler, W. T., and Kirk, B. S., Georgia Inst. Technol. , Atlanta, Tech.

Rept. No. Z (196Z).

Technical Manual of Oxygen/Nitrogen Cryogenic Systems, Naval Air Systems Command,

Washington, D. C., Rept. No. NAVAIR 06-30-501 (h/arch 1971).

Sources reviewed but not used:

10389 13009 266_ 31_6 3_13 52003 5057& 6,_q37
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A-29
Prandt[ Number

Definition: The Prandtl number, Pr, is defined by the relation

Pr = C _/I
P

where C is the specific heat at constant pressure, _ the viscosity and A the thermal conductivity.
P

Tables of Values: Tabulated in Tables C-2, C-Za, C-5 and C-5a.

Units Range of Table Table Location

Dimensionless 54. 35 - 340 K, 0. g - 340 atm C-Z

Dimensionless 97. 8 - 600°R, l - 5000 psia C-Za

Dimensionless saturation boundary C-5, or C-5a

Dimensionless 340 - 600 K I atrn see [453]

Graph.. None

Equation: None, but the above relationship may be used to calculate values.

Range of Values:

Units Triple Point Boiling Point Critical Point

liquid van)or liquid vapor

Dimen -
5. 34 0. 739 Z. 19 0. 771

sionle ss

Uncertainty: The uncertainty is estimated to be 5_0, except for the critical region. In the near

critical region (T c + 3_0, 0c -+ 30_0) the uncertainties are undoubtedly larger; however, they are not

experimentally defined as the property diverges at the critical point.

References:

[64400] Weber, L. A., J. Res. Natl. Bur. Standards,74A___, 93 (1970).

[71808] McCarty, R. D., and Weber, L. A., Natl. Bur. Standards,Tech. Note 384 (Jul 1971).

[ 453] Hilsenrath, J., Beckett, C. W., Benedict, W. S., et al., Natl. Bur. Standards, Circ. No.

564 (1955).

Sources reviewed but not used:

STP

0.7Z6

;;& @q8 _58_ 5959 b151 11995 129// lbZ96 19W85

W3780 _qWS2 6727W
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A.30
P -V -T

Definition: Any two of these variables determine the state of a pure fluid, with the exception of the

phase boundaries, where, although the pressure is a unique function of the temperature,the volume

may be multivalued. Specific volume and its reciprocal, density, are often used interchangeably.

Tables of Values: The properties are tabulated in Tables C-Z, C-Za, C-5, and C-5a.

Graph: B-27 melting curve for oxygen

B-30 specific volume vs temperature

B-30a density vs temperature

B-30b isochores on a P vs T phase diagram (skeleton)

B-37 isochores on a T vs S chart

B-37a isochores on a log P vs H chart

B-37b isochores on a P vs H chart (supercritical)

B-37c isochores on a H vs S chart

B-37d isochores on a P vs T phase diagram

B-37e isochores on a T vs S chart (metric)

B-38 vapor pressure

B-38a vapor pressure (metric}

Equation: For specific volume or density see A-If

For virial coefficients see A-IZ

For melting curve see A-Z7

For vapor pressure see A-38

Range of Values:

Property Units Range of Tables Table Location

pressure atm 0 - 340 C-2 or C-5

pressure psia 0 - 5000 C-Za C-5a

volume, or density cm3/mol, mol/cm 3 24. 13 - ® C-2 C-5

volume, or density ft3/ib, Ib/ft 3 0.01Z -® C-Za C-5a

temperature K 54. 35 - 340 C-2 C-5

temperature °R 97. 8 - 600 C-2a C-be

Other major tables of values can be found in the sources indicated; they are, however, not reprinted

in this volume.

Property Range of Table Table Location

PVT 340 - 3000 K, 0.01 - i00 atm see [453]

PVT 340 - 1300 K, 0. Z5 - I000 bar see [V0357]
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A-30

Uncertainty: Uncertainties are estimated to be as follows: temperature, -+ 0.01 kelvin; volume,

+ 0. i_0; pressure, -+0.075; however,note that in some regions, such as the compressed liquid, the

uncertainty in volume may cause a large effective uncertainty in pressure as may be seen by use of

the relationship Ap = (bP/bV) AV. Larger uncertainties, i.e., up to 75 in density,are estimated in

the near critical region.

Refer ence s:

[64400]

[71s0s]

[36783]

[70607]

[ 453]

[v0357]

Sources

Weber, L. A., J. Res. Natl. Bur Standards, 74A____,93 (1970).

McCarty, R. D., and Weber, L. A., Natl. Bur. Standards, Tech. Note 384 (Jul 1971).

Stewart, R. B., Iowa Univ. Ph.D. Thesis (June 1966).

Technical Manual of Oxygen/Nitrogen Cryogenic Systems, Naval Air Systems Command,

Washington, D. C., Rept. No. NAVAIR 06-30-501 (March 1971).

Hilsenrath, J., Beckett, C. W., Benedict, W. S., et al., Natl. Bur. Standards,Circ. No.

564 (1955).

Vasserman, A. A., Kazavchinskii, Ya. Z., and Rabinovich, V. A., Thermophysical

Properties of Air and Air Components Izdatel'stvo "Nauka", Moskva 1966, Translated from

Russian by Israel Program for Scientific Translations, Jerusalem 1971.

reviewed but not used:

PVT Data -

67 293 WS8 667 2161 3498 _5_8 agO0 55_2
5550 5646 5938 60_3 6369 6125 6160 6326 _352 6389

6424 6507 6718 6775 6781 6797 6_05 681_ 6853 6854

6912 6926 6928 6958 714_ 714_ 732_ 7362 7511 7581

7g35 _687 87fl3 8716 q7G9 10647 10577 10742 1G841 10923

tiO0_ 11_15 12215 12_91 12_54 13_6 137al 14545 1_14 15403
16A83 1964_ 19703 202_ ?n54_ 20E46 2n363 25102 2666_ 27932

28149 29_W0 30101 302_6 _23u0 33662 3678_ 39328 41479

42115 W_109 4317_ 437_8 _WOl _5q66 4_]82 _5992 48283 48307

48965 49092 5fl791 5160_ 54304 5_294 54896 55711 55969

55972 5633a 56_61 57396 573g7 57398 58582 61541 59346

69_

Density

3_ 218 _05 %75 _88 567 636 667 700

705 737 7_7 20?9 213_ 2208 28_9 4183 _511 WgG2

5353 5_24 5_46 5550 57_ 6C6_ 627_ 5318 G_2_ 6497

6507 6315 _835 695_ &%12 6u17 &935 7026 72_9 86_,%

8674 9687 9774 q805 q?4 a l_'*Dl I_.0_ 1_57g 1_572 107U_

108_I 11302 11003 1109_ 11_15 11_82 1132_ 11769 117g_ 11995

12018 1219_ 12225 122_5 12727 12_4_ 1_125 132_7 1334_ 1334_
13377 13482 135_6 137_1 1_7q_ lq_1_ 1¢37 ° 1526_ 1_C3 15067

16156 16357 16_37 17_1_ 1_167 19184 1q278 1961_B 2C651 ?2566

23393 23%00 2&_78 _4_8 25102 25_23 25731 25732 2c9_2 25966

26171 27495 28263 28T5_ 28_75 30_20 30286 _0354 3P452 _0569

30780 30888 37705 34_5_ 353%6 3_7_4 3_818 405£_5 aZIOI

42114 43107 4_401 _6952 47_21 _7225 4R%04 _q3_0 5_791 51145

5i_&t 52_12 57663 =3_1_ 54_0_ 5_56_ 5_5_2 54765 5_509 _5969

56343 57_03 5"305 59_02 62%88 62@84 6_3_7 630J_ S?122 £36q7

6431g 65711 662_9 _61_ 67365 69346
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A-31
Radiative Properties

Definitions and relationships: The absorptivity c_of a gas through an isothermal path of length I at

temperature T is given in terms of the spectral absorption coefficient k(v, T) by the defining relation

i (l-e k(v)! )I(vldv

o
(_ =

! l(v)dv

b

where I(v) is the incident intensity at frequencyv. Under conditions of radiative equilibrium,l be-

comes the black body intensity Ib(V, T) for temperature T, or the Planck function, and (I becomes

equal to the gas emissivit Z ¢(T), which is a property of the gas alone. Thus:

¢(T)- ]o T4 - Ib(v , T) (l-e "k(V' T)l)dv
o

where o is the Stefan-Boltzmann constant. When k is the form of sharply peaked bands, I b may be

replaced by its value at the band center Ibc and taken outside the integral to give

¢(T) =-_ _ (Ibc) i _ (l-e-k(v'T)l)dv

i band i

The integral is called the total band absorptance A (or sometimes the equivalent black width) of the

band. The latter has proven to be a useful concept in both exact and approximate formulations of

radiative transfer.

Graphs and Tables: Figure B-31 gives the emissivity of oxygen as a function of temperature for

various values of the modified path length W; W = I (p/po)Z where p is the density and Po.is the

S. T.P. density). In figure B-31a,a correlation is given of the total band absorptance in dimension-

less form: _= A/C I vs u = WCI/C3, where C I and C 3 are constants listed inTable C-31. The

data in the figures and in the table were computed using the above relationships and spectral absorp-

tion coefficients of Section A-4Z. Extrapolation of the absorption coefficients above and below room

temperature was performed according to established theoretical principles. For further details

see [V0359].

Uncertainties: Where no extrapolation was involved £ and A are as good as the absorption
Z

coefficient data, i.e., about 5% uncertainty. It should be noted that on account of the assumed p

dependence of k the density ratio P/P0 is limited to about 500 for a 5% error.

References :

[V0359] Jones, ]%4. C., Natl. Bur. Standards,Report 10711 (Nov 1971).
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Saturation Properties

Definition: The term saturation normally refers to two or more phases in equilibrium, usually

liquid-vapor or solid-vapor.

Tables of Values: Saturation properties are tabulated from the triple point to the critical point in

Tables C-5 and C-5a. The individual properties given in saturation Tables C-5 and C-5a are listed

below along with the page on which they are discussed in more detail,

Property Pa_e

Temperature A- 30

Pressure A-30

Volume A- 30

Internal Energy A-Z 1

En thalpy A -9

Entropy A- 10

Constant Volume He at Capacity A- 16

Constant Pressure Heat Capacity A-15

Velocity of Souaad A-33

Surface Tension A-35

Property Pase

Density A-30

Thermal Conductivity A-36

Viscosity A-39

Thermal Diffusivity A-7

Dielectric Constant A-5

Prandtl Number A-Z9

A summary of property values for bhe fixed points only is given in very convenient form in Tables

C-14 and C-14a.

B-Z5

B-30

B-30a

B-37

B-37a

B-37c

B -37e

B-38 and

B-38a

heat of vaporization vs temperature

liquid and vapor volumes vs temperature

liquid and vapor densities vs temperature

liquid and vapor boundary in T-S chart

liquid and vapor boundary in log P-H chart

liquid and vapor boundary in H-S chart

liquid and vapor boundary in T-S chart (metric)

vapor pressure vs temperature

Equation: Vapor pressure - see A-38.

Uncertainties: For each property see the appropriate page.

References: For references see appropriate property.

Sources reviewed but not used:

Saturated Liquid Density

555Q _6_8 I067Z It015 It_q5 12235

IW_IW 1635]' 16W37 I7018 lgl_ 19EW8

30286 _.b%0 t 50791 51._51 57BD2 62488

Saturated Vapor Density

5550 12235 16357 19_8 2_28 27495

12727 12802 IJ3W_ 13J_5

2u328 26171 27W95 2J_x

525B% 6W319 59346

302B5 53663 57_03 £3i22

A-32
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A-33
Sound Velocity

Definition: The thermodynamic sound velocity, W, may be calculated from

C / 8p

w : JT

Tables of Values:

Units Range of Table Table Location

Graph: B-33

Equation: None

Range of Values:

Units

m/s 54.35 - 340 K, 0. I - 340 atm C-Z, C-5

ft/s 97.8 - 6000*R, I - 5000 psia C-Za, C-5a

reduced by S. T.P. 340 - 3000 K, 0.01 - I00 atm see [453]

velocity of sound vs T (isobars)

Triple Point Boiling Point Critical Point

liquid gas liquid gas

m/s 1159 141 903 178 0

ft/s 3804 461 1963 583 0

Uncertainty: Uncertainty in the compressed liquid varies from I_0 at low pressures to Z_0 at high

pressures; in the vapor or above critical temperature, the uncertainty is about 0.5%. In the near

critical region (T c ± i%, Pc ± Z0%) the uncertainties are ttndoubtedly larger; however, they are not

experimentally defined as the property diverges at the critical point.

References:

[64400] Weber, L. A., J. Res. Natl. Bur. Standards, 74_i.A, 93 (1970).

[71808] McCarty, R. D., and Weber, L. A., Natl. Bur. Standards, Tech. Note 384 (Jul 1971).

[70607] Technical Manual of Oxygen/Nitrogen Cryogenic Systems, Naval Air Systems Command,

Washington, D. C., Rept. No. NAVA/R 06-30-501 (March 1971).

[ 453] Hilsenrath, J., Beckett, C. W., Benedict, W. S., et al., Natl. Bur. Standards, Circ.

564 (1955).

STP

315

1033

Sources reviewed but not used:

_4 501 6_n 682 _85 llq6 3136 775S 3BO1

4183 458_ a59G 4_qt 4aC_ 5756 _7_ 6161 FSG1 6363

6424 6_09 6811 68_I 6853 6_92 717_ 73_1 7_7£ ?653

7747 7BOP 7827 7841 769:: 8282 8%9_ 9E01 10746 10923

11029 1270_ 13099 13796 t3_83 16_77 1701_ t_51 192£5 1928q
20252 2235_ 24318 247?7 2_7P2 25m11 2_'}52 25966 2761& 30101

31650 31683 31936 32860 W6792 36£13 4_Z75 _3116 4_531 _5245

45418 _5_9_ &79_0 LaW_7 h_O_ 5_3_ 540_ 560£9 9_80

_5972 55768 585S5 ESq_O 60597 5_6&_ 65035 6;2&5 55405

6727k 6q105
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Sound Absorption

A-34

Definition: The sound absorption is usually given as the ratio _exp/C_cl where

4vZv2 C 4 y-i k _

11 = ZyPW L _ _ + c ]
p

is the "classical" absorption. Here, P is the pressure, W the sound velocity, y the ratio of specific

heats (Cp/Cv) , v the frequency, _ the viscosity coefficient and k the thermal conductivity coefficient.

The sound absorption, <I, for the saturated liquid [6161] as measured at 60, 70, and

87 K (-+5 K) is 0.17 db/cm for the frequency 44.4 MHz.

G as : For the gas,Parker [31654] gives

Z

c_ = {12.68 x i0 "I0) v
-7 db/cm,

with P in rnm Hg, v in Hz, for pressures less than 10 rnm Hg.

Range of Values: The available data can be summarized in the following table:

[Iexp /_c I S tate Author

I. Z40 ± 0.0Z5 gas Tempest [ 607]

i. 17 -+ 0.05 gas Parker [31654]

l.g -+ 0. Z liquid Galt [ 6161]

Uncertainty: The uncertainty in ais ± 5% [31654].

References:

[ 6161] Galt, J. K., J. Chem. Phys. 16, 505 (1948}.

[31654] Parker, J. G., Adams, C. E., and Stavseth, R. M., J. Acoust. Soc. Amer. Z5, Z63 (1953).

[ 607] Tempest, W. and Parbrook, H. D., Nature 177.._.,181 (1956).

Sources reviewed but not used:

li06 _5gl 6363 Z£5Z 74fl7 ZS_B 16gg% Iq205

20262 2OZR8 2WW71 263_5 27_3h 28125 31_%_ 31650 X1671

31683 _I_92 %_86W _8186 W978_ _9787 5131S 55182 6_7_ £5035

6727_
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A-35
Surface Tension

Definition: Surface tension is defined as the amount of work required to increase the surface area

of a liquid by one unit of area. Note that this property is defined only for the saturated liquid, not for

the compressed fluid states.

Discussion: The equation used was proposed byGuggenheim [Z135]. The principal sources of experi-

mental data are [536] and [705]. All experimental values were recalculated using a consistent set of

liquid densities [64400]. The values selected here were chosen on the basis that both densities and

critical temperature are consistent with other properties such as enthalpy, entropy, etc.

Tables of Values:

Units Range of Table Table Location

dyn/cm 54.351 - 154.576K C-5

dyn/cm 58 - 91 K C-35

Ib/in 97. 831 - Z78. Z37"R C-5a

Graph: B-35 surface tension vs temperature

Equation:

Y = ¥o (1-T/T) C

11/9 = 38.461 (I-TI154.576) 11/9

with y in dyn/cm and T in kelvins, where Tcis the critical temperature, and 7o is simply a coefficient.

Rang e of Values:

Units Triple Point Normal Boiling Point Critical Point STP

(54. 35 K) (90. 18 K) (154. 576 K) (0°C)

dyn/cm 2Z. 65 13. 19 0 • not defined

lb/in I. Z9 × 10-4 0.75 x 10-4 0 not defined

UncertaintT:

Error Range of Temperature

1 To 58-91 K

4% 91-154. 576 K

How Obtained

Intercomparison of the experimental values.

F_timated from limilar calculations on N z.
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References:

[ 2135] Guggenheim, E. A., J. Chem. Phys. 13, Z53-61 (1945).

[ 536] Baly, E. C., and Donnan, F. G., J. Chem. Soc. (London} 81_, 907-23 (1902).

[ 705] Reilly, M. L., and Furukawa, G. T., Natl. Bur. Standards,Rept. No. 3958 (1955),

AD 67828.

[64400] Weber, L. A., J. Res. Natl. Bur. Standards,74A___., 93 (1970).

[71808] McCarty, R. D., and Weber, L. A., Natl. Bur. Standards,Tech. Note 384 (Jul 1971).

[ 538] Jenkins, A. C., and Di Paolo, F. S., J. Chem. Phys. 25_, 296-301 (1956).

[ 6400] Grunmach, L., Physik, Z. 7_, 740-44(1906).

[ 5917] Kanda, E., Bull. Chem. Soc. Japan 12___,469-72 (1937).

[11958] Kanda, E., 5. Chem. Soc. Japan 58__,810-Z (1937).

[V0369] McCarty, R. D., Natl. Bur. Standards, Boulder, Colo. NBS-LN-70-7.

Sources reviewed but not used:

A-35

562 4558 6394 7239 115_12
11961 tZII_ I_SZu 18197 lq4UZ _8795 2_? 23196 _75'91 743_3

2k777 24789 2_752 25q52 2536£ 267_4 27]_3 29213 2£214 _0020

30iOl 3t_O_ X_953 2FT?n 3_I_ hl_2_ W3_60 433?8 4_hC6 _6952

48307 _S_04 5_991 5_29_ 559(q 55972 61114 6336_, 6_393 E4565

65738 56999 669_2 ES_ 39_92

I Reprocluced frombest available Copy.
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A-36

Thermal Conductivity

Definition: The thermal conductivity coefficient of a fluid is the coefficient which relates the flux of

heat caused by molecular interactions to the temperature gradient:

q = - _ gradT.

Here q is the flux of heat, grad T the gradient of temperature, and _ the thermal conductivity

coefficient.

Discussion: The thermal conductivity of a fluid may be separated into three additive parts,

= Xo(T)+I E(o, T) +Xc(0, T)

where "_o (T) is the dilute gas contribution, )_E(0, T) is the excess or dense gas contribution, and

_' (_, T) is the enhancement in the region near the critical point. The most complete set of data is
C

that of Ziebland and Burton [620] on which the correlations are based.

Critical Point Anomaly: A rapid increase in the thermal conductivity has been observed for other

fluids in the critical region. The thermal conductivities of oxygen in the critical region were

estimated by an adaptation of scaling law procedures used for hydrogen [65729] and for carbon

dioxide [69728].

Tables of Values: Tabulated in Tables C-Z, C-2a, C-5, and C-5a

Units Range of Table Table Location

mW/cm-K 54. 35 - 340 K, 0. Z - 340 arm C-2

BTU/R-hr-°R 97. 8 - 600°R, I - 5000 psia C-2a

mW/cm -K,
saturation boundary C-5,. or C-Sa

BTU/ft-hr-°R

kW/m-°C 340 - 1300 K I. 0 - I000 bar see [V0357]

Graph: B-36 thermal conductivity vs temperature (isobars)

Equation: Power series representations for _o(T) and _E(_, T) are presented in [71808].

however, be used with values of density.

They must,

Range of Values:

Units Triple Point Boiling Point Critical Point STP

liquid vapor liquid vapor

mW/cm-K 1.93 0.048 i. 51 0.085 _ 0.243

BTU/ft -
0. Iii 0. 0028 0. 0876 0. 00494 _ 0. 014

hr-°R

Uncertainty: The uncertainty is approximately 3T0 at room temperature and 1 atmosphere pressure,

rising to ST0 going either down to 80 K or up to 1000 K. It may go as high as 10T0 in the range

I000 - Z000 H at low densities (_ 1 atmosphere pressure); between 5 to I0°_0for pressures between

I - ZOO atm and temperatures in the range 80 - 400 K; up to 10°_0for pressures greater than Z00

atmospheres in the temperature range 80 - 400 K; 50% or larger in the near-critical range.
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A-36
_eferences:

[00620] Ziebland, H., and Burton, J. T. A., J. Appl. Phys. 6, 416 (1955).

[65729] Roder, H. M., and Diller, D. E., J. Chem. Phys. 52, 5928 (Jun 1970).

[69728] Sengers, J. V., and Keyes, P. H., Phys. Rev. Lett. 26, 70 (1971).

[71808] McCarty, R. D., and Weber, L. A., Natl. Bur. Standards, Tech. Note 384 (Jul 1971).

[70607] Technical Manual of Oxygen/Nitrogen Cryogenic Systems, Naval Air Systems Command,

Washington, D. C., Rept. No. NAVAIK 06-30-501 (March 1971).

[V0357] Vasserman, A. A., Kazavchinskii, Ya. Z., and Rabinovich, V. A., Thermophysical

Properties of Air and Air Components, lzdatelIstvo "Nauka", Moskva 1966, Translated from

Russian by Israel Program for Scientific Translations, Jerusalem 1971.

Sources reviewed but not used:

406 446 6G4 617 695 717 124 78_

999 328_ 3_79 45_8 50_5 5_9_ 55_5 _52_ 55T3 5761

5889 5911 5959 5988 60_i 6_d 6OZi 61_6 6151 6164

6169 6174 5217 6266 627J 6271 6275 6318 6323 6497

6738 6746 7052 8024 _313 8593 I_54_ IQ655 i£731 16745

IU748 10799 Ic8_4 I08_8 IL,914 X10_7 ilJiU II021 I15_ 11495

12018 1297Z 14418 14622 15484 155_ 15651 1629b 16317 17994

18182 1849_ 18_3 19i79 2£431 21338 _2628 22_95 23_7 2_12

24777 2478_ 25177 25237 25293 _5732 _5918 2595_ 25_63 25978

25996 26Z44 27514 28G61 281_7 28119 _s263 28391 28_1_ 2_02_

28679 29275 396_4 30u2d _0_30 30Z_1 32674 32764 33L2C 3379t

33793 33795 356_7 35646 356_u $5651 36397 37445 376'J3 37o18

38582 38807 _3595 _u6Z3 4,_b58 _686 %.751 40836 4. a_7 41_4

41470 4i524 _19_4 421ti _21£4 43294 _534 43643 437_= 44064

45227 4539u _b422 _5897 _7426 47o43 _7_13 47dlo 4_3d7 _336

48404 48_51 4_52I 488_u 48935 b[937 52382 52955 53_/8 54_&=

54_25 54294 54765 55G69 55224 55_3C 55969 55972 5b3_3 5bbC_

57082 57884 58223 586_I 59452 59_3 55181 63454 61699 61075

64026 64n37 54_75 643b_ 65_47 oo51_ 57006 67_5_ 6d992 09_,79

69346 6952_ 69605

Eucken Factors

Definition: A simple relation exists between the viscosity and thermal conductivity of a dilute rnon-

atomic gas: the thermal conductivity, _, is related to the viscosity by

5 15 R

_=-/ Cv_- 4 M

where C is the translational specific heat, }% the gas constant, M the molecular weight and _ the
v

viscosity coefficient, in 8eneral,one could write for any gas

I=E_

where E is called the Eucken factor. A simple expression for E is

where C
P

5 R
E:C +

p 4 M

is the specific heat at constant pressure. [ Reproduced £_rorn
l be,,

available co,my.
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A-37

Thermodynamic Diagrams

Discussion: The thermodynamic diagrams listed below are based on the PVT surfaces of Weber [64400]

or Stewart [36785]. These thermodynamic diagrams have been prepared very carefully. For other

figures, a primary consideration was that the graphs should show the qualitative behavior of a

property; that is, the wide range dependency upon temperature and pressure.

Graph: B-3 compressibility factor Z vs log P

]3-37 temperature - entropy chart

B-37a Mollier diagram (log P vs H)

B-37b pressure - enthalpy chart (supercritical)

B-37c enthalpy-entropy chart

B-37d pressure - temperature diagram

B-37e temperature - entropy chart (metric)

Uncertainty: The charts are accurate to the precision with which they can be read. For precise

calculations, however, use of the tables is advised.

References:

[64400] Weber, L. A., J. Res. Natl. Bur. Standards,74A__._, 93 (1970).

[36783] Stewart, R. B., Iowa Univ. Ph.D. Thesis (June 1966).

[71808] McCart7, R. D., and Weber, L. A., Natl. Bur. Standards,Tech. Note 384 (5ul 1971).

Sources reviewed but not used:

}l-S Diagrams

606g lllO_ i_z?g I_77 t6_g4 _._07 5_q_ 6300S

P-H Diagr ame

3450_ _3Z88 _,8307

T-S Diagrams

6_g7 10677 1?80Z 12827 2_3_
5_600 56Z98 6_007 667_g 676_0
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A-38
Vapor Pressure

Definition: The vapor pressure is the pressure, P(T), of a liquid and its vapor in equilibrium.

Tables of Values:

Units Range of Table Table Location

arm 54. 35 - 154.58 K C-5

psia 97.8 - Z78°R C-5a

A very convenient table which includes entries at integral values of arm, psia, K, and °R is published

in [5079l].

Graph: B-38 vapor pressure vs temperature

B-38a vapor pressure vs temperature (metric9

Equation:

inP(a_m) = A 1 + AzT + A3TZ + A4 T3 + AsT4 + A6T5 + A7 T6 + A8T7

A 1 = - 62.5967185

A Z = 2. 47450429

A 3 = - 4. 68973315 x I0 "z

A4 = 5.48202337 x 10 -4

Range of Values:

A 5 = - 4. 09349868 x 10 -6

A 6 = 1.91471914 x 10 -8

A 7 = - 5. 13113688 x 10 "II

A 8 = 6. 02656934 x 10 "14 , where T is in kelvins.

Unc e rtaint_r:

The estimated uncertainty is 0.0Z% from the normal boiling point to the critical point.

normal boiling point the uncertainty increases, reaching ahout 3Ta at the triple point.

uncertainty in temperature is 0.02 K in the range 60 - 154.58 K.

References:

[367831 Stewart, R. B., Ph.D. Thesis, lowa Univ. (June 1966).

[ 455] Hoge, H. J., J. Res. Natl. Bur. Standards,44, 321 (1950).

Units Triple Point Critical Point

atm 0. 0015 49.77

psia O. 0ZZ 731

The above equation, reported by Stewart [36783], was fitted to the data of Hoge [455].

Below the

The equivalent

[50791] Roder, H. M., McCarty, R. D., and Johnson, V. 5., Natl. Bur. Standards,Tech. Note

361 (Jan 1968).

Sublimation Pressures

Vapor pressures at temperatures below the triple point (54. 351 K) are often called sublima-

tion pressures. The available data are summarized in [12802], and a table of values is given in

Table C-Z4.

[12802] Mullins, J. C., Ziegler, W. T., and Kirk, B. S., Georgia Inst. Technol., Atlanta, Tech.

Rept. No. Z (196Z).
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A-38
Sources reviewed but not used:

293 _42 q_3 _ 7QO 7_7 3_35 _539 qi_3

k58a _Ogg _363 53q7 _,0_7 6167 6326 G_03 F_g7 662_

6627 7396 77Ctl 86gq 8711 t_196 L_7_3 10790 10916 11568

12018 1716_ 1?20_ 1_ 125_7 i_161 133_5 1_379 13382

1338h 13385 13463 13_66 13_68 13783 I_37_ i_619 1_959 15_03

16067 16975 -16077 16100 16597 16(-99 1_701 16702 18003 10126
18171 18509 19185 19_1fl 196_5 19&9_ 2093_ 21k08 22602 22830

23_00 2_27_ 2_325 24_28 2_777 2_782 25590 25732 25952 26159

26603 27390 28076 28350 _9390 29391 29_99 30020 30101 30659

33116 3318_ 3_5 _3_6_ _71 36_9_ _678_ 3E81_ 37_
37937 39369 395_7 _0527 _0595 _0623 _132_ h2iO1 k211_ _5032

_66Rk W5780 W_9_2 U8_Ok _909_ 50WW? 5070W 51039 511_5 519_5

52_0_ 52658 52955 5335_ 53663 5_089 5_622 55969 5_972 563h3

56_83 5739a 57923 58305 610_1 612_6 62589 62977 63121 6h767

6k92k 66_3 669_9 67569 68839 6967_

Sublimation Curve

16701 63525
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A-39
Visco sit}_Idynarnic )

Definition: The viscosity coefficient of a fluid is the coefficient which relates the flux of momentum

in the fluid to the traceless symmetric part of the velocity gradient:

J (morn) = - Z_ D

where 5 is the flux of momentum, D the traceless symmetric part of the velocity gradient, and

the viscosity coefficient.

In the simpler two-dimensional case the viscosity coefficient relates proportionality between the shear

stress and the velocity gradient at right angles to the direction of flow

bu
R =-0--

y by

where R is the shear stress, _ the viscosity, and bu/_y the velocity gradient.
7

Not._=_e:The coefficient z] as defined is sometimes called the shear or dynamic viscosity.

Discussion: The viscosity of a fluid may be separated into two distinct parts which are additive,

= _o (T) + _E (p' T),

where Do(T ) is the dilute gas contribution and "qE(p, T) is the excess or dense gas contribution. Un-

like the thermal conductivity coefficient, the viscosity coefficient does not exhibit an enhancement

in the critical region. Reliable data for the dilute gas around room temperature were taken from

[374], [5093], and [11832]. Only one set of reliable data is available for the dense gas and liquid

[567Z4] and this set has an estimated uncertainty of 5 - 10%.

Tables of Values: Tabulated in Tables C-Z, C-Za, C-5, and C-5a.

Units Range of Table Table Location

g/cm-s 54.35 - 340 K, 0. Z - 340 atm C-Z

Ib/ft-s 97.8 - 600°R, I - 5000 psia C-Za

g/cm-s, lb/ft-s saturation boundary C-5, or C-ba

N-s/m Z 340 - 1300 K 1.0 - 1000 bar see [V0357]

Graph: B-39 viscosity vs temperature (isobars)

Equation: Power series representations for no(T ) and HE(p ,T) are presented in [71808].

must, however, be used with values of density.

Range of Values:

They

Units Triple Point Boiling Point Critical Point STP

liq_d vapor liquid vapor

g/cm-s 0.00619 0,000039 0.00196 0,000068 0.000338 0,00019

Ib/ft-s 0.00041 0.0000026 0.00013 0.0000046 0.0000ZZ7 0,000013

Uncertainty: The uncertainty is approximately Z% at room temperature and 1 atmosphere, rising

to 5% going either down to 80 K or up to _-000 K. It is between 5 and 10% for pressures between

1 and _-00 atmospheres in the temperature range 80 - 400 K, and higher; and up to 10% for pressures

greater than ZOO atmospheres for the same temperature range and in the critical region.
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Rcfercnccs:

[ 3741 Wobser, R. and Miiller, F., Kolloid-Beih. 5__Z,165 (1941).

[ 5093] Andrussow, L., J. chim. Phys. 5_!, 295 (1955).

[118321 Kestin, J. and Leidenfrost, W., Physica Z5, 1033 (1959).

[567Z41 Grevendonk, W., Herreman, W., de Pesseroey, W. and de Bock, A., Physica, 40, Z07 (1968).

[71808] McCarty, R. D., and Weber, L. A., Natl. Bur. Standards, Tech. Note 384 (Jul 1971).

[70607] Technical Manual of Oxygen/Nitrogen Cryogenic Systems, Naval Air Systems Command,

Washington, D. C., Rept. No. NAVAIR 06-30-501 (March 1971).

[V0357) Vasserman, A. A., Kazavchinskii, Ya. Z. and Rabinovich, V. A., Therrnophysica]

Properties of Air and Air Components, Izdateltstvo "Nauka", Moskva 1966, Translated

from Russian by Israel Progra.rn for Scientific Translations, Jerusalem 1971.

Sources reviewed but not used:

_kO _50 _53 _3_ cL_ 51_ 615 7bb 78_

9_0 _99 11_6 3_ 6588 5_%_ 5_95 5573 5563 57L_

57_6 5fll 573o 58C7 5959 6Lll bD6£ 6C6% 611C 6151
616_ 6_6_ 6Z69 627_ 6Z75 631e 6_21 63_w 6356 6_91

6_97 673_ 705a 7c99 _U_ 86&5 U76U S7UI 925_ ib_36

1057_ i0o1_ I06_ i067_ !G7_1 i0?&5 L_7_7 i674& I67_9 1L75U

I_751 1_753 1.5_C IICLI ll_7q £1_B/ 11582 11995 12,18

12_78 12L65 12977 138:% 1697@ 15%e_ 1583_ 16296 16317 1753_

17999 19Z_6 19617 _5u16 2_3_9 _13C5 _2S2B _3617 2_1zl a4_l_

26313 2kJWb Z_777 _7b2 25177 Z5_93 25732 25952 25)o3 25978
260_3 2630_ 26619 161b_ Z5178 _6_7 2bh3_ _661a Z6bZh a6653

27661 Z751_ _75_1 _811Y Z61_9 _8156 _blb_ 28166 26_zl ZSkl_
Z86_6 Z8683 _9Z75 _96G_ 3_]_3 _GIC1 36669 _J739 _1_8_ 31568

3ZZOk 3_70_ 1_65 33113 3379U J_JSl _6333 3_5_9 356_7 36_3_

37_5 37o1_ 3_568 38867 39866 _L_ITZ %Gk_5 _0595 _L, 623 _DSZ7

klS_h _158_ _1770 _179_ k19_ wZl_l _11h W_51Z _3392 _3_96

_3101 _3661 _36_3 k3783 W39h3 _ZZ3 %6756 _866 _SZZ7 %5o56
65995 _695Z %72_0 %T326 67_33 _7_6 %_69 _7015 _8Z97 _8_07

4840_ _8909 _9935 503t9 5U6_1 _071_ 5&970 51u37 52_63 52787

53818 5_29_ _Zk 56765 55J59 _5_85 556_6 55969 5597_

57082 57_59 5_631 5858_ 59_5Z _d_Sh 5£578 6_699 6_115 631_3
0_666 6_77_ 65335 65616 66Zk9 562e6 5656_ bTL:b 67_7_ o7_56

67857 69366 d965q 696e_

Bulk Vis cosit),

The shear viscosity should not be confused with the bulk viscosity. The bulk viscosity relates the

flow of momentum in a fluid to the divergence of the velocity. The bulk viscosity is defined by an

extension of the basic equation above to

JCmom)= - divu

where I is the unit tensor, div u the divergence of the velocity of the fluid, and _v the coefficient of

bulk viscosity.

Kinematic Viscosity

Definition: The kinematic viscosity, v, is defined by the relation

v = "q/P

where _ is the shear viscosity and p the density. See "viscosity," "density."
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Adiabatic Compressibilitv

Definition: Adiabatic compressibility is defined as

C
1 _ _V v

-S; = - V _ 5P j . A useful relation is gS - C _T
"s P

where 3 T is the isothermal compressibility.

Tables of Values: This quantity is not tabulated, but it may be obtained

SS = 1/OW z

where _ is density and W is sound velocity, from the following tables.

by means of the relationship

Units

-I
at_n

• -l

psla

-I -i
atm , psia

-i
atm

Range of Table

54.35 - 340 K, 0. Z - 340 atm

97.8 - 600"R, 1 - 5000 psia

saturation boundary

340 - 3000 K, 0.01 - I00 arm

Table Location

C-Z

C-Za

C-5, or C-ba

see [453]

Graph: None

Equation: None

Range of Values:

Units Triple Point Boiling Point Critical Point STP

liquid _as liquid gas

-I
atm 5. 8 x I0 -5 474 i. 1 x I0 -4 0. 71 co 0. 7Z

-i
psia 3.9 x 10 -6 32. Z 7.5 x 10 -6 0.048 _ 0.049

Uncertainty: The uncertainty in the compressed liquid varies between Z% at low pressures to 4% at

high pressures; in the gas, well above the critical temperature, it is 1%. In the near critical region

(T -* 1%, Pc ± 2070) the uncertainties are undoubtedly larger; however, they are not experimentallyc

defined as the property diverges at the critical point.

References:

[64400l Weber, L. A., J. Res. Natl. Bur. Standards, 74___._A,93 (1970).

[71808] McCarty, R. D., and Weber, L. A., Natl. Bur. Standards, Tech. Note 384 (Jul 1971).

[ 453] Hilsenrath, J., Beckett, C. W., Benedict, W. S., et al., Natl. Bur. Standards,Circ. 564 (1955).

Sources reviewed but not used:

See page A-Z.
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Mixture Properties

Properties of mixtures of oxygen with other fluids are not given in detail in this report. Air

is the most prevalent mixture involving oxygen. A recent bibliography which focuses on the low

temperature properties of air contains 604 entries, Hall (1969) [6Z844]. This report also contains

Z8 papers on the properties of air at high temperatures. Other sources containing good technical

information on air are [453] and [V0357].

Information on mixtures of oxygen with fluorine are contained in NASA SP 3037 [45ZZ7] which

includes approximately Z00 references.

Information on mixtures of oxygen with fluids other than nitrogen or fluorine can be retrieved

by reference to the other component from the listings under "Additional References" below.

The terms excess properties or excess thermodynamic properties are included here because

terms such as excess volume, excess enthalpy° etc., are often used in mixture problems. The

various types of phase equilibria, such as liquid-vapor equilibrium° are included because it is in

these papers that much experimental mixture data for cryogenic fluids are reported. In this context,

terms such as liquid-vapor equilibrium refer to the phases of mixtures, not to the phases of a single

component°

References:

[6Z844] Hall, L. A., Natl. Bur. Standards°Tech. Note 383 (Oct 1969}.

[ 453] Hilsenrath, J., Beckett0 C° W., Benedict, W. S.° et al°, Natl. Bur. Standards, Circ. No.

564 (1955).

[V0357] Vasserman, A. A., Kazavchinskii, Ya. Z.° and Rabinovich, V. A., Thermophysical

Properties of Air and Air Components, Izdatel'stvo '"Nauka", Moskva 1966, Translated

from Russian by Israel Program for Scientific Translations, Jerusalem 1971.

[45Z27] Schmidt, H. A., NASA SP-3037 (1967).

Additional References :

Excess Properties

16067 16_W1 2h3Wb ?9067 291n2 31_q6 3581w 374_k _1601 _35_7
_6281 k7221 _7225 47776 R3664 _4_9B 63075 64054 66093 67006

69342 69498 6968h 69776

Liquid-Solid Equilibrium

?L,41
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Liquid-Vapor Equilibrium

373 37q 929 q_g _16 621S _:2',3 63_9 _2=2 6127
80£4 _71! P706 o97_ ll'_oa 116r, 5 £!717 1237_ 12_1 12_9_

16R41 16q_ 1_8_ 17_1 _ 171_q 18c81 1Q_?B 19F.?0 lc9_F 200_

20135 2_00 2_q08 26159 27]g9 2939_ 373_5 3_619 _3_ 3639_

38354 39_37 _238 _3_ _ _a2a_ _6q8] _#3_ _qCq5 5r565 qOT_x

5335_ _W_9_ 5_ga2 £0_W7 6_?_? 62792 6ZL77 6_R73 6_767 65012
£5030 6715_ 6735_ 68675

Other Equilibria

235 3&8 _83 50_ 6_17 fiqOO 11)95 12079 1276_ 1300q

13_77 1_766 1_0_7 16_3_ 2_2 25358 2_6_ 31305 31310 313_6

31669 _X_38 _662 33717 37_ _1557 _1601 _319_ 51_39 54212

58317 63219 67015 _90q_ 696£8 Agv76

Phase Separation

36394 61W17 6iq_O

Solid-Solid Equilibrium

_87 327 832 _5h8 5_25 637_ 6173 6398 10381 12827
13_68 1_6_3 I_I_U 1_&5_ 1_515 22hSd 22)?_ 23250 2&_ 2_506

314_6 32104 322qh _261_ 3_t_ 3_55 37_1 _78_9 _d15 _510_

_6_7q _6U7 _76X_ _7_22 _21_ _2_ 48790 _c350 ¢2002

53150 56500 5_5_5 588_7 59674 60576 61_69 52001 _2497 E29_1

689_7

Solid-Vapor Equilibrium

11385 12_5_ 1701_ P39qq 2q._q8 63560

Solubility

236 771 9353 5113 _15 5716 _93 6252 7125 7650

12215 I_81 l?B_3 129qE t3_nY lq725 16U7_ 19755 lo7qi 20W9q
2091_ 21356 21_36 2336q ?_7_0 25_53 26_5_ 29209 29232 31310

31669 338_ 3_3_1 3_ v 7_365 Z9!6_ _Oi_q _O&O_ _C801 _2_

k5137 52752 _087 5_0_9 5539_ 56303 57!0_ 573_1 57_91 58731

59_97 60923 6n_4 6_q76 6_10 6_n7_ 6_6 6_9_7 6E821 66q02
67352 67749 67877 67q42 390_ r

A-41

Reproduced frombest available copy.
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Infrared Absorption (see also A-31)

Definition: The spectral absorption coefficient k of a medium is the fractional reduction in the inten-

sity I of radiation per unit path length in passing through a homogeneous region of that medium, i.e.

if the direction of propagation is along the z axis then

dl/l = - k dz, or, in integral form, I = I(0)exp(-kz).

Absorption Bands: k is for most gases a strong function of frequency, being zero over large ranges

and sharply peaked in certain hands. For gaseous oxygen in the infrared there are four bands:

i) The pure rotational band which at room temperature peaks at a wavenumber (wavenumber =

-l -I
I/wavelength) of ii0 cm and has a half width at half intensity of 75 cm [V0360] ,

-I -I
ii) The fundamental vibration-rotation band centered at 1556 cm with a half width of 75 cm

iV0361],

-1
iii) The first overtone band centered at 3088 cm with a half width of 80 cm "1 [V0361],

iv) The "atmospheric hands" centered at 7900 and 9400 cm -1. The half widths of these hands

approach 100 cm -1 [63399].

Absorption in the liquid state closely resembles that of the gas [65842], [22450]. For a complete

account of the spectroscopy of the 0 2 molecule,including higher frequencies and the microwave spectra,

see [V0362] .

Graphs: B-4Z rotational band

B-4Za fundamental band

Density Dependence: For all four bands mentioned it has been established that the integrated

absorption coefficient is proportional to the square of the density up to about i00 times S. T. P. density.

Uncertainty: Uncertainty varies with frequency but a typical conservative estimate is 5_0..

References:

[V0360] Bosomworth, D. R., and Gush, H. P., Can. J. Phys. 43, 751 (1965).

[V0361] Shapiro, _ M., and Gush, H. P., Can. 5. Phys. 44__,949 (1966).

[63399] Tabisz, G. C., Allin, Elizabeth, and Welsh, H. L., Can. J. Phys. 47_..,Z859 (1969).

[65842] Jones, M. C., Natl. Bur. Standards, Tech. Note 390 (1970).

[ZZ450] Smith, A. L., Keller, W. E., and Iohnston, H. L., Phys. Rev. 79_.,728 (1950).

[V0362] Krupenie, P. H. , The Spectrum of Molecular OxT_en, N. B.S. Monograph, to be published.

Sources reviewed but not used:

897 1J86 _52_ 5555 _6J8 104_1 _1455 179_d 2_b47 22448

22_9 22451 23247 25685 292[_ 292_8 30753 36775 32_94

32817 34WW7 34457 374_1 30JW1 3_13t Wb135 W62&b W6_d 5118%

52207 53036 53934 57075 58352 5845_ 5b_77 59674 6L,528 61_56

62W97 5253S 5329b 63398 o45&7 5b287 5tj47 58057
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Heat Transfer and Pressurization Parameters

Anumber of thermodynamic expressions have become convenient for the engineer to use in

dealing with the storage and transfer of liquefied gases. Tabulations for four such parameters for

oxygen have been included in this Handbook. They are:

Specific heat input

(commonly symbolized by 6) pC [ '_P T / /%P= )v

Energy derivative

(commonly symbolized by @ ) v -_- c ,%'_-
v V

Isothermal bulk modulus

(commonly symbolized by c_)

Volume expansivity I { bV _ 1 bP bP

(commonly symbolized by B) V < )p p " T

Discussfion: Specific heat input_ 0 (sometimes referred to as dQ/dM, heat input per increment of

mass) is frequently expressed in terms of density instead of specific volume, i.e., P(_H/_p)p. It is

the amount of heat required to expel a v.nitmass of fluid from a storage vessel. The units are the

same as those fbr enthalpy: BTU/Ib or E/tool. Below is a sketch indicating the heat required at

various densities for two choices of working pressure.
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Energy derivativer _ is also frequently expressed in density by substituting 1/D for V. Typ-

ical units are psia-ft3/BTU or atm-cm3/j. This parameter is often used in conjunction with the

specific heat input, 9, to determine expulsion rates from rigid containers (see reference [37158]).

has a weak pressure dependence, which, if neglected, can be illustrated as in the sketch {dashed

line) for various densities.

Isothermal bulk modulus r c_ likewise is frequently expressed in density: -9{_P/_0) T with the

usual units of psia or atm. It is the reciprocal of isothermal compressibility -(_V/_P)T/V and is a

convenient factor to use in certain engineering calculations.

Volume expansivity r _, often called simply expansivity or constant pressure expansion, is

scparately described in data sheet A-47. Units are K "1 or °R "1. A related expression is the con-

stant pressure expansion coefficient, T(_V/_T)p/V,but values for this latter expression have not been

tabulated and are not as widely used. (See data sheets A-Z and A-4}.

Tables of Values: These parameters are tabulated in Tables C-Z, C-Za, C-5 and C-5a as follows:

Table

Parameter Units Range of Table Location

J/mol

= V(_H/_V)p BTU/lb

atm-cm 3

= V(_P/_U)v psia_ft3/BTU

atrn

-- -V(_P/_V)T psia

K-I

S = (SVIST)p/V OR.I

54.35 - 340 K, 0. Z = 340 atm

97.8 - 600°R, 1 - 5000 psia

saturation boundary

C-2

C-Za

C-5 or C-5a

Graphs: None.

Equations: None except as shown above.

RanEe of Values:

Triple Point

Par arne te r Units liquid v apo r

J/tool 15,875 158Z

BTU/Ib 213.4 Zl. 3

atm-cm3/J Z6.75 3.94

psia-ft3/BTU 14.63 Z. 16

arm -ii, 603 -0. 0015

a psia -170,514 -0.0ZZ

K -I 0. 00336 0. 0184
8

°R -I 0. 00186 0. 010Z

Boiling Point

liquid vapor

Critic al

Point STP

IZ, 400 Z508 (ZZ50) 7980

166.7 33.7 (30.3) 107.3

Z0.78 3.98 O* 3.9Z

II. 37 Z. 18 0* Z. 15

-5018 -0.96 0 -i. 0

-73,740 -14. Z 0 -14.7

0.00438 0.01Z3 _ .00368

0.00Z43 0. 0068Z _ .00Z04

:,_ Not conclusive; may be finite but small value instead of 0.
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Uncertainty: The uncertainties for each parameter are estimated as follows:

Parameter Compressed Liquid Gas and Supercritical Fluid

z% - 3% z%

z% 1%

z% - 4% 1% -z%

z% - 3% 1%-2%

References:

[64400] Weber, L. A., J. Res. Natl. Bur. Standards,74A, 93 (1970).

[71808] McCarty, R. D., and Weber, L. A., Natl. Bur. Standards,Tech. Note 384 (Jul 1971}.

[37158] Forester, C. K., Adv. in Cryo. Engrg., Vol. 12,Paper B-6; 82-91 (1967}.

Sources Reviewed but not Used:

For Specific Heat Input: [56461], [V0366].

For Energy Derivative: None.

For Isothermal Bulk Modulus: See sheet A-Z.

For Volume Expanslvity: See sheet A-47.

A-43
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Thermal Franspiration

Definition: Thermal transpiration is the phenomenon of the flow of a gas at very low pressures

through a capillary tube under the influence of a temperature gradient. In a closed system, with a

constant temperature gradient, a steady state pressure difference will be established across the ends

of the tube provided the mean free path of the gas is about equal to, or larger than, the diameter of

the tube.

Thermomolecular pressure difference: If, at the steady state, the pressures at the ends of the tubes

are PH and PC' corresponding to temperatures of T H and TC, then

The subscripts H and C refer to hot and cold respectively.

Strictly speaking, this equation only holds in the limit of zero gas pressure. At higher pressures it

has to be modified. Note, however, that the thermal transpiration phenomenon is an apparatus effect.

Therefore, correction coefficients to the equation should not be reported for a gas, but rather for a

gas/apparatus system.

Reference:

[36386] Bennett, IvL J., and Tornkins, F. C., Trans. Faraday, Soc., 57, 185 (1957).

Sources reviewed but not used:

Thermal Transpiration

_7378 57_9D 58_91 65563

Thermomolecular Pressure Ratio

None
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Free Energy

Definition: The Gibbs free energy, G, is defined as G = H-TS, where H is enthalpy, T is absolute

temperature and S is entropy. Similarly the Helrnholtz free energy, F, is F = U-TS, where U is

internal energy.

Tables of Values: These quantities are not tabulated but may be simply obtained, using the formulae

above, from the following tables.

Units Range of Table Table Location

J/tool 54. 35 - 340 K, 0. 2 - 340 atrn C-2

BTU/Ib 97. 8 - 600°R, 1 - 5000 psia C-2a

I/mol, BTU/Ib saturation boundary C-5, or C-5a

reduced, by (I/aT) 340 - 3000 K, 0.01 - I00 atrn see [453]

kJ/kg 340 - 1300 K, 0.25 - I000 bar see [V0357]

Graph: None

Equation: None

Range of Values: The reference state for the Gibbs Free Energy is the ideal gas at one atmosphere

pressure and zero absolute temperature (see A-19).

Gibbs Free Energy

Units Triple Point Boilin_ Point Critical Point STP

J/rnol -9831 -12753 -19730 -47340

Btu/Ib -13Z. I -132. I -Z65. I -636. 1

Uncertainty: The uncertainty varies from about 0.5 5/rnol in the low density limit to about 15 J/rnol in

the liquid.

References:

[64400]

[VlSOS]

[ 4_3]

[vo3s?]

Weber, L. A., 5. Res. Natl. Bur. Standards,74A___, 93 (1970).

McCarty, R. D., and Weber, L. A., Natl. Bur. Standards,Tech. Note 384 (Jul 1971).

Hilsenrath, 5., Beckett, C. W., Benedict, W. S., et al., Natl. Bur. Standards,Circ. No.

564 (1955).

Vasserman, A. A., Kazavchinskii, Ya. Z., and Rabinovich, V. A., Thermophysical

Properties of Air and Air Components lzdatel'stvo,"Nauka", Moskva 1966, Translated from

Russian by Israel Program for Scientific Translations, Jerusalem 1971.

Sources reviewed but not used:
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Heats of Transition

Definition: A heat of transition is the energy associated with a change of phase or a change in solid

structure. Besides the liquid and gas phases, oxygen has three solid phases. The various transi-

tions and their associated latent heats are summarized below,

Graph: B-Z5 heat of vaporization vs T

Ec_uat ion: None

RanGe of Values:

Transition Temperature (K) Heat of Transition (J/tool)

normal boiling point 90. 18 681Z ± 7

melting point (I atm) 54. 351 444. 8 • I. 3

-c_ solid-solid 43. 8 743. i • Z. 1

y-_ solid-solid Z3 7 93.8 ± 0.4

Uncertainty: See above.

References:

[ 5Z7] Giauque, W. F., and Johnston, H. L., J. Am. Chem. Soc. 51__.,Z300 (|9Z9).

[64400] Weber, U. A., $. Res. Natl. Bur. Standards,74A.___., 93 (1970).

Sources reviewed but not used:

18180 3710W _15Zb b510_ _227 5270£ 56%79
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Volume Expan sivit}_

Definition: The volume expansivity is defined as

S = T -_ p

Volume expansivity is often simply called ex_lnsivity or coefficient of volume expansion. The

property is one of the compressibilities of a gas, where here the path (condition) of the compression

is at constant pressure.

Tables of Values: This quantity is tabulated in Tables C-Z, C-Za, C-5, and C-5a.

Unit s

-i
K

OR-1

K -l ' 0R -I

Graph.. None

Equation: None

l_an_e of Values:

Range of Table

54. 35 - 340 K, 0. Z - 340 arm

97. 8 - 600°R, 1 - 5000 psia

saturation boundary

Units Triple Point Boiling Point Cr_ical Point

liquid vapor liquid vapor

K -I 0.00336 0.0184 0.00438 0.0123 =

°R -I 0.00186 0.010Z 0.00243 0.0068

Table Location

C-Z

C -Za

C-5, or C-5a

STP

O. 00368

0. 00Z04

Uncertainty: The uncertainty in the compressed liquid is Z-3%; in the gas and supercritical fluid,

l-Z%o In the near critical region (T c -+ i%, Pc +- Z0%) the uncertainties are undoubtedly larger;

however, they are not experimentally defined as the property diverges at the critical point.

References:

[64400] Weber, L. A., J. Kes. Natl. Bur. Standards,74A____, 93 (1970).

[71808] A4cCarty, K. D., and Weber, L. A., Natl. Bur. Sta.ndards,Tech. Note 384 (Jul 1971).

Sources reviewed but not used:

%588 5ZI$ 732% 11029 16120 17nab 225£6 E5955 ZqB67 30131

31%96 %1600 6_8q8
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Miscellaneous Properties

Included in this section are a number of properties which have not been discussed on one of

the preceding descriptive sheets. The various terms originate in the Cryogenic Fluids Safety Grid.

To provide a starting point for those who need information,the pages that follow present an abbreviated

bibliography. The numbers given are Cryogenic Data Center accession numbers. In general, the

papers listed in this section have not been reviewed to see if they are appropriate to the subject, nor

have they been processed for entry into the ASRDI system. The exception to this is if the papers
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Thermodynamic Properties of Coexisting Gaseous and Liquid Oxygen (Metric Units)
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4,029 1964.12 7130 0.046 Z040.3 2842.1 161.85

k.461 30.57 87202 15.80 -3292.1 -3277.7 10_.1_
4.461 1711,70 7097 0.053 2061*8 2070,1 161,01

S,363 30.90 81035 15.17 -3179.2 -3162._ 105°14

5,363 1490.21 7_49 0.061 2081,5 2899.o 160.20

Cv Cp VELOCITY
3F $0UN0

JIG HOLE -K H/SEC

35.65 53.Z7 1159

20,01 29.13 IW1

35,_9 53._6 11_

Z0,81 20,13 143

3_.86 53,25 113o

23.81 29.1_ IW5

3_._5 _3.25 112_

_0.01 29,15 %_

34,06 53,26 111_

Z0.82 20.14 190

33.67 §3.27 1_97

20.82 29,10 L�Z

33.30 53,29 1_83

20,83 20,21 1§5

32,94 53.31 1070

Z0,84 29,29 15_

32,59 _3,34 1_94

_0,89 _9.30 190

32.26 93,38 lukl

Z0.07 _g,39 161

31,93 93._3 1_27
Z0,89 2_.43 163

31,61 _3.49 1_12

20,91 29,9_ 160

31,31 53.56 997
_._5 29.42 167

31,01 53.64 _82

Z_o_8 29,74 16_

3_,73 53.73 967

21.03 29.89 171

30,4§ 93,04 9§Z

21.08 30,06 173

30,18 _3.96 _36

21,13 30.26 174

_9.92 5_°10 921

_1.Z0 30,49 176

zgo67 54,26 905

_1,20 3C.7_ 178

29.66 §4.28 903

21°28 30,77 17&

2_.42 §k.4k 889

21.36 31,0_ 170

_9._8 54.6_ 872

21,_§ 31.37 _0_

20,95 54,87 _96

21.96 31.73 18_

_0.73 55,13 839

21.48 32.14 _83

28.91 55.42 BE3

21,80 32.60 18_

20,30 55.74 o06

_1,_4 33,11 18_

28.10 §6.L_ 780

ZZ.09 33,60 _06

27,90 54,91 771

_Z,20 34,30 _87

_7.71 56,96 753

22._k 3_._g 167

27o92 57,4? 736

_,43 3_,76 18_

SURFACE
TENSION

DYNE/CM

22.6W9

22,19_

21.098

20.55_

20._13

19.W7_

18.930

18o40_

1?.87W

17.3_6

14.82_

16.300

15.701

15.26_

14,7§3

14.263

13o737

13.235

13.190

12,735

12,240

11.7_8

11,259

10.775

10,29_

9.818

9.3_5

8.877

8.413
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C5

THERNOOYNANIC PROPERTIES OF COEXISTING GASEOUS 4NO LIQUID OXYGEN

TEHP[ROTURE DEN$ZTY V(ON/OV)p V(OP/OU_ -V(OP/OV) T

KELVIN GMOLEICC JIGNOLE CC-OTMIJ ATN

54,351 0.040832 15875.36 26.?45 11602.81
54.3S1 0.000000 1582.30 3.944 0.00

56 0*040606 15T32.3k Z5.510 11221.23

56 0,000001 1630.02 3.944 0.00

$8 0.040330 15557.15 20.219 10769.80

50 0,000001 1607.76 3.945 0.00

50 0,040054 15374,% 25.920 10330.73

GO 0.000001 I745*20 3,945 0.01

62 0.039776 15200.64 25*615 9903.53

62 0.000002 1802.50 3*%6 0.01

64 0*030496 15019.15 25.303 Q486.01

64 0.000004 1059.35 3.946 0o02

66 00039225 14835.39 24.985 9083.03

66 0®000005 1915.72 3.9N7 0*03

68 0,038933 14649.26 24.661 0691*04
66 0.000008 1971.ke 3.940 0.04

70 0.038649 14460.67 24.332 8309.10

70 0.000011 2026.62 3.940 0.86

72 0.038363 14269.56 23,997 7937.86

72 0.000015 2040.68 3.991 0.09

74 00038075 140FS.81 23.658 7577.25

74 0.000020 2133.63 3.952 0,12

?6 0*037705 13879.36 23o314 7226.67

?6 0.000027 2185*81 3*954 0.17

70 0.03?493 13681.09 22,966 6886.Zk

78 0.000035 2236.48 3*957 0.22

80 0.03F199 t347?.93 22,015 6599.63
00 0.000046 2289.68 3.999 0.29

82 0.036902 13272,78 22.260 6234.69

82 0.000096 2333.26 3.962 0,38

84 0.036602 13064.59 21.Q01 5923.06

84 0,000074 23?9.09 3.969 0.49

56 0,036300 12053.15 21.940 5620,73

06 0.000092 2423.03 3.069 0062

88 0,039904 12636.40 21.177 532?.40

06 0.000113 2464,% 3.972 0,77

90 00035666 12420.44 20.010 5042.92

gO 0.00013? 2504.75 3+977 8.95

90.180 00035698 12400.64 20.7?? 9017.74

90.160 0.000140 2500.22 3.97? 0.96

92 0°0393?4 12196.91 20.442 4767o10

92 0.000166 2942.30 3,901 2.26

94 0.039090 11973.81 20.071 4499.7?

94 0.000199 2577.51 3.946 1.40

90 0.034738 11749.00 19.699 4240.76

96 0.000236 2610,30 3,990 1.67

98 0*034414 11512.39 19.329 3909.91

98 0*0002?9 2640,57 3,996 1*90

100 0.034069 112?5,83 18.949 3747.0?

100 0.000327 2668.27 4,001 2,33

102 0,033751 11035.18 10,972 3912,00

102 0.000381 2693,32 4.006 2.72

104 0,033412 10790.34 18.192 3284,00

204 0,000442 2715.65 4.012 3016

106 0,033067 10941.12 17.811 3065.11

106 00000509 2735.21 4.017 3.63

108 0.032716 10287.39 1P,428 2092.87

100 0.000584 2751.93 4.023 4*15

110 0.032358 10020*% 1T.042 2647.98

110 0.000667 2765*76 4.020 4.71

(OVZDT)ptV THERHAL VISCOSITY THERNSL DIELECTRIC PRANOTL

CONDUCTIVITY OIFFUSIVITY CONSTANT NUMBER
l/ KELVIN MN/CN-K G/CN*S Sq CN/SEC

x 103

0.0033552 1.92944 6,1930 0.00059 1.56808 9.3_37

0.018409? 0.04029 0.0392 4,93150 1.00050 0.7392

0*0033053 1.91433 5.0469 0.00004 1.$6505 9.5035

0.017872? 0.04902 0.0404 3.20904 1,0_0vl 0._386

0,0034231 1.05528 5.454_ 0.00080 1,56004 4.7895

0.0172692 0,05170 0.0419 1.97267 1,00001 0.7350

0,0034G25 1,87590 5.0904 0.00088 1*55621 4,5173
0.0167020 0.05350 0.0434 1.25958 1*000_2 0,7376

0.0035037 1,89503 4.7540 0.00088 1.55177 4.2694

0.0161790 0.05540 0.0449 0.82502 1,000_3 0.7374

0.0035460 1*83392 4.4419 0.00007 1.94732 4.0321
0*0156962 0.05?39 0.0464 0*55014 1000004 0.7373

0,0039915 1.01220 4.1520 0.00087 1.54285 3.0161

0.0152406 0.05932 0.0479 0.307?9 1,00006 0.7375

0.0036391 1.70991 3.8849 0.00006 1.53837 3.6160

0.0140399 0,06127 000495 0.27500 1.00009 0.7379

0.0036067 1.76720 3.5360 0.00006 1.53386 3.4300

0.0144560 0.06325 0.0510 0.20099 1.00013 0.7306

0.0037409 1.74300 3.40?0 0.00009 1.52934 3,2593

0001410?8 0.06525 0.0526 0.14933 1.00010 0.7396

000037096 1072004 3.1940 0.00085 1.52480 3.1006

0.0137903 0.06720 0.094Z 0.11303 1.00024 0.7410

0.0038538 1.69566 2.9955 0.00004 1,52023 2,9539

0.0135029 0.06934 0.0550 0.08703 1.00032 0.7420

0.0039145 1.67128 2+8141 0,00003 1.51564 2.8182

0.0132439 0.07144 0.0575 0.06005 1.00042 0,7451

0*0039796 1,64635 2.6449 0.08083 1,51102 2,6929

0.0130136 0.0?350 0.0992 0,05398 1.00054 0.7478

0.0040402 1.62108 2.4601 0*00002 1.50637 2.5772

0*0120113 0.075?0 0.0509 0.04337 1.00069 0.7511

0.0041209 2.59990 2.3429 0000001 1.50169 2._706
0.0126369 0.07802 0.0027 0*03926 1.00007 0.7550

0.0041963 1.56964 2.2004 0°00000 1*49697 2.3706

0.1124009 0.06033 0,0545 0*02898 1.001d9 0.7996

0.004280? 1.54352 2.0830 0.00079 1*49222 2.2525

0,0123603 0*002?0 0*0664 0.0240b 1.0_134 0.76_0

0.0043667 1*51715 1.9603 0.00070 1.48742 Z.2000

0.012274? 0.00914 0*0643 0.02015 1.00163 0.7709

0.0043769 1*514?7 I.9504 0.00075 1,48099 201929

0.01226?6 0.08937 0*0665 0,01984 1*001b6 0,7714

0*0044627 1.49097 1.0614 O*O00T? 1.40290 2.1246

0.0122002 0,04?66 0*0?03 0.01701 1.00197 0,7777

0.0045636 1.46379 1.7623 0*800?6 1.47770 2.0559
0*812160? 0.0902? 0,0?23 0.01447 1,00236 0.7055

0.0046719 1.43603 1.6705 0.00075 1.47276 1.993_

0.01219?0 0.0929? 0.0745 0.01239 1.00282 0*7043

0*004?096 1.40970 1.5054 0,000?4 1.46777 1.9376
0*0121734 0.095?6 0*0757 0.01008 1.003_1 Q*0041

0*0649146 1.38241 1.$066 0*00073 1._6272 1.88T4

0*0122109 0*09867 0*0784 0*00925 1*00364 0.0150

0.0090511 1,39490 1._335 0.00072 1.45761 1.d420

0,0122943 0*10168 0.0013 O,O00Db 1,00453 0,8273

0,0051992 1.32742 1.3057 0*00071 1.452_2 1.0038

0,0124012 0,L0403 0*0837 O.g070S 1,00525 _.8_8

0*0093606 1.29974 1.3020 0*000?0 1.4_716 1.7701

0,0125411 0.10010 0.006J 0,00519 1,00665 0.0559

0*0059371 1.27194 1.2444 0.00068 1,44181 1.7416

0,0127104 0*11152 0.009_ 0.005_S 1.05595 0.8_26

0.009?306 2.2_02 1.1902 0*0006? 1.43637 1.r184

0,0129240 0.11509 0.0918 0,00402 1,_U79_ U.8911
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C-5

TEHP PRESS

KF.LVXN ATH

112 6,139

LIZ 6.139

Llk 6,995

114 6,995

116 7.934

116 ?.934

$11 1.g61

116 8,961

120 10,082

1Z0 10.062

122 11,300

LZZ 11.300

124 12,621

124 12.621

1ZQ 14*|45

126 14*149

128 1S,S91
221 15,591

130 IT,245

138 17,249

132 19,031

132 19,631

134 " 2|,942

134 Z|.942

134 ZI.936

134 ZZ,916

131 Z+,l?l

138 2S,17|

140 2T.Sll

141 ZT,SI1

142 29*966

142 Z9.964

144 32.631

144 34.631

144 39,448

144 35,446

141 38.444

146 31.444

150 41.431

15| 41.638

1S3 45,041
152 45.041

154 46.675

154 44,67$

254.5T6 49,76T

1S4,576 k�.PET

THERNOOYNAHIG PROPERTZES O(r COEXZST|NG GASEOUS &NO L|QU_C OXYGEN

VOLUN[ ZSOTH_Rfl ZSOGHORE XNTERMAL (NTHALPY (NTROPY

OERXVATZVI[ OERIVATZVE ENERGY

CC/GNOLE CC ATfllGHOLE ATN/K J/GNOCE JIGNOL( J/GNOLE*K

31.26 74592 14.57 *3065,5 -3046.v t06.17

1316.5T 6515 0.070 Z099*4 2914,_ 155.kl

31,63 71472 13,97 *2550,9 -Z528,5 1@7,11
1161,16 4914 0.060 2115.2 ZgSE*_ 158,64

32,01 664?6 13,38 -2635,2 *2409,5 108,15

1027,45 48§6 0,052 2125,0 2955,0 157.88

32.42 61602 IZ.aO -271],5 -2689._ 109,19

911.95 6690 0,104 2140,6 2566,6 157,14

31,85 566S2 21*23 *2680.5 -2564.5 110,19

811.59 6556 0,119 2149,8 29?6*8 156.40

33,31 SZZZ6 11.67 -1441.1 -2446,9 111.18
724,81 4412 0.135 2156.4 2945,4 155*67

33.?9 47?38 11.11 -2361*1 -2316.0 112*17

647.E? 6129 |.1S3 2160.3 ZgEE._ lSS.gS

34.31 43362 10.56 -2237.3 -2108._ 113,15

5?5*?2 6036 0,173 2161.2 2966,4 154,23

34,14 39132 1|*02 -2112.4 -2057.3 114.14

521.03 5621 0.196 ZZSe. e ZgOO*J 153.S1

39*45 35949 goi2 -1934.8 -1922,9 115.14

447*i5 5575 O.ZZ1 2t53*0 2969*3 152.78

36,|9 32195 9.03 "Ii53.9 -I784.3 114,15

419,14 5314 0.258 2143.1 1956*7 152.14

34.T9 2PTi9 4.51 -1719*9 *1641*4 117*17

37T.68 lie? i,ZI3 ZlZl,l 2130,N 152,29

3?*YS 24202 ?,96 "IHZ,5 "1495,U 110,20

339,43 471S 0,320 2105,4 2906,5 150*53

3004| 21774 ?.44 -1441.1 -1343,Z 119*24

385.34 43?4 |,363 Z684,2 2163,9 149*?3

39*35 17392 6,90 -1295.0 -1189.4 120,31

274.21 4013 |,412 2056*1 2814,1 146.90

40*43 14184 4.31 -1143.8 -1020*1 121.41

24S,75 3564 1*4P0 2011.3 Z757,9 144.03

41.46 11263 6.85 -583.4 -64S.6 122.56

215.53 3154 0*538 1955.1 26OS*6 147.09

43.17 1737 S.2l -423.5 -650.9 123.74
195,li 1467 0.421 1194.1 2994*? 146*05

44*59 4101 4.71 -631,4 *455.2 125*06

171.49 2124 0,727 1807,0 1477*_ 144.88

47.30 386? 4.13 -4Z5,1 *225,_ 124.50

149,13 1014 0.069 1680.2 232?*4 143.45

50,90 lgk3 3*60 -£79.6 62*? 228*23

126,20 148 1.07 1512.3 2086,_ 141,62

58,44 311 2.66 200.0 4S6o4 130,54

9?*80 404 1.43 1165.1 1647.5 138.47

T3.3?

73,3?

Cv Cp ¥ELOC[TY SURFACE
OF >OUND TENSXON

JIG HOLE -K HIS_C OYNEICM

2?,34 58*05 _1_ ?*55_

22.83 36.61 _8_

27,16 50*70 _95 7.500

23._6 3?.55 18_

ZG. gg S_.k3 681 ?._51

_3.28 38,55 18_

26*63 6_.25 462 6.6C?

23.$2 39.75 _09

26*6? 61.19 643 6.160

23,?8 41.04 165

26,53 62*27 623 5.736

24,06 42*45 145

_6*39 63*45 603 5*30?

24.3§ 44.13 185

26.26 64.91 $63 _.066

24.6S 45*95 _69

26.15 66,56 $62 _,47_
24*57 40.12 288

26*66 65.14 _4_ _*06_

25.31 50.60 168

26°46 ?0.?0 521 3,663

26*66 53.46 187

26*3? ?4*28 450 3.241

_4,66 66.90 106

26.39 ??,25 475 Z*886

26,47 61.03 186

2643| 81.15 _51 2,511

26,91 66.14 285

26,36 86.45 425 2.146

27.38 72*63 163

26*62 93.61 396 1.752

2?,69 81.16 162

26,?3 163o71 372 1.450

28,_6 q3.04 161

2?*46 114,_6 343 1,121

29,14 110.71 179

27,54 136.06 311 0.611

15,95 140.18 177

20,28 279*13 _78 0,521

]1,01 200,53 176

29,94 281.53 240 G*250

33.36 366.53 171

33.30 1249.48 192 0,041

3r,02 _94.3_ 166

0.000
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G'5

THERMOOYNAH|C

TEHPERATURE DENSITY ¥(OH/OV)p

KELVIN GMOLE/CC J/&NOL(

112 a.031992 9765.65

_2 0°00076@ 2776,62

1_ 0,031616 9_97.25
1L_ 0.000861 Z?_._S

116 0.031235 92Z3.$7

116 0.000973 2709.18

118 0,0305k2 09_._0

1_8 0.00L097 2790.73

_20 0.030_38 6659°_a

120 0.001Z32 2789°0_

122 0.030023 8360°S_

12Z 0.001361 Z?e_.O_

12_ 0.029593 6071.70

lZ_ 0°041_5 Z?75.57

lZ6 0.0Z91_8 77_6,61

lZ6 0.001T25 2763,62

126 0.026667 T_$9.52

lZ8 0.001923 2T_8,06

130 0°02621Z 7297o16

130 0°00Z1_1 27Z6.83

132 O.OZTTI_ 6966.1_

_3Z 0.002362 ZTO3.TO

13_ 0.027_8k 6591.30

13_ 0.00Z6_6 Z6_6°75

136 0.0260Z9 6ZSOoZl

136 0°0029_ Z6_S.93

136 0°0260_0 5906.7_

138 0.003275 26_1°21

1_0 0.025kll 5Sk0,21

LkO 0.0036k7 2572,60

l_Z 0.0Zk732 5162.80
I_2 0.00k069 2531.18

1_ 0.023990 4791.42

1_ 0.00_5S5 ZkSk.09

1_G 0002316? kk08.21

I_G 0.005126 2_3b,71

1_8 O.OZZZZ? 3972.25

lk8 0.005618 2382.81

150 0,021107 3535,77

150 0.006705 2330.22

152 0.0196k8 3070.27

15Z 0000792k 2ZS_ekZ

ISk 0.01710k 2_97.7k

15k 0.010225 2291.5_

15koST6 0.013630 2253.60

IS_.STb 0.013630 2253.60

PROPERTIES OF COEXISTING GASEOUS AND LIQUIO OXYGEH

VIOP/OU) v -V(OPIOV) T (DV/OT_/V THERHAL VISCOSITY THERHAL 01ELECTklC PRAHOTL
CONDUCTIVITY _IF_USIVITY CONSTANT _MNE_

CC'ATM/J ATM I/KELVIN M./CM'_ G/CN'S SG CM/$£C
X 103

16.65_ 2_S0,3Z 0.CC59_1 1.21&00 1.1399 0°00065 1.43083 1°7_

_°03_ 5.31 0,_1318_2 0._188_ 0.09_ 0.0U_Z7 1.009_ 0._6

16.26Z 2259._1 0°0_61803 1.18787 1.0930 0.0006_ 1._S_9 1.o878

15.867 2076.3? 0.006_28 1.15963 1.0_9_ 0.0006_ 1o_19_Z 1._0_

_.OkS 6.6Z 0°_138350 0.1_68_ 0.1009 0.0033_ 1.011_9 _.9_97

1S.kS? 1859.9_ 0.0C6736_ 1,131ZT 1,CC87 0.00061 _o_1352 1.6_90

_.05_ 7.3_ 0°_1_Z_28 0o13115 0°1D_3 0°00301 1°013_7 _°_79

15°061 1730o_6 0.0070666 1.10279 0.9708 0.00059 1._7_7 1._83_

_.0_7 0.03 0.01_7157 0.13568 0.107_ O.OOZ_8 1._1_69 1._195

1_°6_9 ISb7°96 O.O07kk03 1.07_16 0°9353 0°00057 1._01_& l°bg_3
_°062 8.8_ 0°0152639 0.1_0_6 0.1116 0.0_Z39 I°016_6 1._S_9

1_.223 1_12._3 0.00?8663 1.0_930 0.90Z_ O.O00S_ 1.39_6 1°71_1

_o068 9°62 0,0159003 0.1_550 0.1155 0.00Z13 1o018_S 1.U9_9

13o796 IZ63°92 0.0043557 1,016_3 0,8708 O.ODOS_ 1,386_6 1.73Tg

_.075 10°_1 0o0166_17 0.1_25_ 0°119_ 0°00192 1.02061 1.1279

13.351 11ZZ.56 0.0069226 0.98T25 0.8_70 0.00052 1.381_2 I,_8_

_°061 11.19 0.0175099 0.16008 0.1Z_1 0°0_173 1,023_0 1.1657

lZ.81S 101_,Tb 0.6_9_77_ 3.9$8Z9 0.8235 0°000_9 1.37_3 1.0572

k.037 11,9_ 0.D185562 0.168_6 0.1Z86 0.G0155 1.02563 1,_C90

12,293 889.39 O.D_O3kO5 0.9Z872 0.7993 0.000_7 1.36T_6 1._01_
_.09_ 12.66 0.0197800 0.17773 0.1338 U.O01_O 1.0Z8_ 1.2_85

11.076 ?_5._ 0.0112607 0.69862 0.7?_6 0.000_ 1.3_5 2,_0_

_°101 13.31 0°0_12575 0.16410 0.1392 O.O01ZS 1.03176 1.31&2

11.395 6_6._1 0°0123_05 0.86855 0°7_93 0.000_2 1°3_125 Z.QO_8

_.109 13.80 0.0230673 0.19941 0.1_S_ 0.00111 1.035_6 1.38_S

10.358 5k1.02 0°0137N60 0.63782 0.?Z33 O.O@_NC 1.3_269 _.L9_6

_.118 1_.33 0°0253293 O.Z13Z3 0.151_ 0.0009_ 1.03_38 1._672

10.287 _1°9_ _°0156035 0.a06_1 0.6965 0.00037 1.33359 2.33Z9

_°126 1_°68 0.02eZ315 6.Z2891 d.lS63 0°00046 1.0k392 1.$693

9.658 350°79 0°018131_ 0.?7_6 0.668b 0.00033 1.3_3_2 2°$29_
_.136 _.6_ 0.0320863 O,Z_77_ 0.1659 O.OGO?_ 1.0_908 1.6993

9.116 2T0.19 3.0216k35 O.T_I_O 0.6393 0°00030 1,313_0 2°_9_9

_°1_9 1_.37 0.03T_$63 0.27128 0°17_5 O.O00b_ 1.0SSUS 1.8709

3._15 Z02._O 0._Z60765 0.71Z11 0.606_ 0.00027 1.301_e 3._6_6

_o161 13o67 0°0_5_73k 0.30ZSk 0°18_S 0.00053 1.0621_ 2°1096

7,700 135.61 0,03_7553 0.71096 0.S?_9 0,00023 1.2_819 3._8_6

k.172 1Z.36 0,0588Z9_ 0.3_33 0°19_3 0.000_3 1.0?Oh? 2._683

S,527 81.62 0°0_06619 0._Z35_ 0.5367 0.00019 1.272_6 _.152_

_.160 10.10 0°08605_9 0°_Z858 0.211Z 0.00032 1°0817_ 3._866

$,9_9 33.17 0°09169_ 0.78159 0,_909 0.0001_ I._SZ_O 5.5232

_°0_1 6,66 0°160k_8_ 0.60369 0._318 0°00021 1.097u7 _°3967

• o678 5°33 O°S_OZ_Z9 1.073Z9 0._198 0._C00_ 1.217_k _5.2727

3.T82 _o13 0.3_66316 0.70937 d.2719 0.0C009 1.LZb_2 9.513_

0°338l 1.1T0_2

0.3381 1°_7b_2
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G-2

0,10G _TH ISOBAR

THERHOOYNANIC P_OPERTIE$ OF OXYGEN

TEHPERITUR( VOLUHE ZSOTHERH ISOCHORE INT(RNAL ENTHALPY ENTROPY Cv Cp VELOC[TY
OERIV&TIVE 0(_IVITIVE ENERGY OF SOJN0

K(LVIN CE/GMOL( CC 4TN/GMOLE kTN/K J/GMOL( J/&NOLE J/GNOL£-K J/G MOlE -K N/SEC

• 94.352 24,4q 28_1T1 38.93 -6189.6 -6185,3 oT,11
$6 24.63 276365 37,95 -6101.8 -6101,S bS,TO

90 24,80 267055 36.8? °$995.3 -S$99,0 TO.ST

$0 24,97 25T�_G 35*77 -$889.8 -5880.$ r2.3T

6Z ZS,I_ 249002 34.T0 -$TSZ,Z -5782,0 74.12

64 25.32 240242 33.65 -$6Ts.r -9679,9 /S.Sl
66 ZS,90 Z31666 52.63 -$SSq.Z *5568.9 TT,SS

68 2S.69 223243 31.63 -9462.6 -5462,3 79.34

70 25.67 Z14990 30,65 -$359.9 -5355,8 60.$S

72 26.07 206919 29.70 -$249,2 -5246.9 62.09

* T2.Tql 26,14 203767 29*32 -9206.9 °5206*T 82*67

* T2.TOt 99371,84 $901 0.001 1497.0 2058.5 183.03

74 603?4.67 6002 0.001 LSZZ*3 2134.1 183.$2

76 6E033.01 61?0 0,002 1664,2 2192.6 166,30

78 63650.05 6337 0,001 1606.1 22S1,$ 16S,06

80 6S346.03 6504 0.001 1640.0 231001 1dS,80

82 67000,94 6671 0,001 lSgq*S 2360.T 106*S3
$4 68694.$E 6838 0.001 1731.7 2k27*3 267,Z3

06 70308.06 TOON 0,003 1773*S 2405.g 16?*92

SO 71560.42 7171 0.001 1819.3 294N,k 186.60

$0 73612,07 7337 0.001 1|$7.1 2602,$ 189,29

92 75263,08 7503 0,001 t698.8 2661,5 165.90

94 76g33,49 7669 0.001 1940.6 2719.9 190.52
96 78963.36 7835 0.001 1982*4 2770.4 191.14

98 00212,7E 8001 0.001 2024.1 2836.9 I_1.74

100 81661.65 0166 0.0@1 2069,9 2895.3 15E.33

102 83510,10 $332 0.001 2107.6 2953.7 19E.51

104 85158.18 0457 0.001 2145.3 3U12,2 1_3.48

106 5E805.09 8663 0.001 2151.0 3070.6 154,@4

108 88493.26 6020 0*001 2232.T 3129,0 1_4.$6
110 90130.32 Oqq3 0.001 2ZT4,4 316T.4 159*12

112 $1TkT.O8 5159 0,081 2316.1 3549.8 1_$,64

114 93353.$6 5324 0.001 2397.8 3304.1 156,16

116 95039.79 9485 0.001 2359.9 3362,5 156,67

118 c_685.TS g654 0.00 1 2441.2 3420*9 15T.17

120 58331,$$ 5619 0.001 2452.5 3479.2 157.66
122 99577,10 9984 D.O01 Z524,9 3537.6 1_8.14

124 1016_2.46 10149 0.001 2566.2 35_.$ 154.61

126 10526T,64 10314 3,001 2607.9 3694.2 1_5.06

120 104912.64 104T$ 0.001 2669.5 3712.6 155.54

130 10651T.47 10644 0,001 2651*2 3770.9 1_.59

132 1082_2,16 10809 0.001 2732.S 3025.2 Z00.44

134 109846.T0 10973 0.001 2774.9 3867.$ 2_0.67
136 111491.10 11130 0,001 5816.2 3549*8 2u1*31

139 113135.36 11303 O.001 2087.8 NOOk.2 2_1.73

1_0 114TTq,$3 11468 0.001 2655.S 4062.9 2.5.15

142 116423*97 11632 0o001 2941.1 4120.8 ZU2,$T

144 118067.50 11797 0.001 2902.T 4179*1 2_2.57

1_6 119721.33 11562 9.001 3024._ 4237.4 2_3,36
1_8 121395,06 12156 0.001 5066.0 kZq$,T 2u3.TT

150 122998.65 12251 0.001 3107.T 45§4.0 Z44.16

15E 124642,54 12459 0.001 3169*3 4412*5 2.k,$5

194 124269.71 12620 0.001 3190*5 4470.S ZuN.53

196 127529*10 12785 0.001 3232,6 4528.8 2US,31

158 125972.41 12945 0.001 3274*2 4987,2 2_$,68

160 131215.65 13114 0.001 3315,8 _645.4 ZuS*gk

169 135323,46 13525 0,001 3419*9 4791,1 2.6,$4
170 135430,89 13536 0.001 5924*0 4936.8 247.81

1_$ 143537.98 14547 0,001 3628.1 $G02.5 2_6.6S

150 l_T64k.77 14r$8 0.001 5732,2 5228.2 2u$._8

185 151791.30 15169 0.001 3836,2 5373,q 210*27

150 155857.58 15580 0.001 5540,5 $$19.9 211.05

1_$ 199965,64 19991 0.001 _044.4 5665.2 211*81

_0 164069,$0 26402 0.001 4146.5 5610*q 2*2.$5
210 LT22eO.T1 17224 O.OOO ;356.8 6102.4 213.97

220 180491,32 LOOKS 0.000 _56601 &393*q ZIS,3Z

Z30 1887:1.42 18867 0*000 q773,$ 6bS$*b 216.62

Z_O 156911.11 19680 0.000 _902.5 6977.4 21r.86

290 Z09120.44 ZO$OY 0.000 $191.0 7269.3 219.09

Zb0 2133Z9._6 51330 0.000 5400._ 7561o6 2_0.20

270 Z21930.21 Z2192 0.000 9605.5 7894.1 Z_1,30
240 2297_6*73 22573 0.000 $819.0 8146.$ 2_2.37

290 237995.04 23794 0,000 6029,0 8440.1 253.40

300 Z_6163.18 Z_616 0._00 6235.9 8733.8 2_,35

510 29_371.16 25_36 _,000 5450.$ 9021.9 229.36

320 262979.00 26_$T 0,000 6662.1 9322.6 2_6.29

330 2707_6.70 _7@78 0.000 6874*Z 9617.9 2_T.ZO

_40 2789_4.50 27859 0.000 T067*_ 5513,9 225*_9

TWO-_ASE _OUNO_Y

35.65 53,26 1160

35.25 $3.25 1149

34.86 93.29 1137

5_._9 53.25 1124
3W.06 93.26 1110

33,67 S3.27 lOq_

33.30 93,29 1003

32.9_ $3.31 10T0

35.$9 53.34 1055

32.26 93,36 1041

32.13 53.40 1035

20.80 25,30 162

20.Ot 25.3T 164

20.87 Z5.35 166

20,66 25.33 160

20.66 2q,32 170

20.65 29,30 172

2_,85 25,25 174
20,86 25.20 176

20,84 25,2T 179

20.84 25.26 161

20*04 25.25 103

Z@.83 29.24 189

20.63 29023 167

20.83 25*23 185
20.83 29.22 190

20*03 25.21 192

20,82 25.21 194

20.82 25.20 15_

20,82 29.20 106

20,82 29.15 200

20.82 25,19 202

2_,02 25.16 E03

20.62 29.10 205

20,62 29,16 207

20.82 25.17 209

2@.81 29.17 210

20.01 29,17 212

20,01 25.17 214
20,81 25.16 216

25,81 29.16 217

20,41 25,16 215

20,81 25,16 221

20.01 29.16 222
20,81 29*1$ 224

20*81 25.i5 226

20,81 29.1$ 227

20,61 29.19 22_

20,81 29.15 230

20.81 25.15 232
20,81 Zq,15 233

20*61 29.1_ 235

20.81 29.1W 23T

20.81 25,1_ 238

20.81 29,14 240

20,01 29,14 241

20,81 29,14 245

20*81 25.14 245

Z0*81 25.14 292
20.81 2g.lW 29_

20,81 25,1_ 25g

20,81 29,14 263

2_.81 20*14 Z66

20,02 25,14 270

_0.82 29,19 276

20*85 25,16 203
20,65 29,17 285

20,87 29.19 259

20,8_ Z$,21 301

20.91 25.23 307

Z0*95 25,27 313

ZO,g8 25,30 315

21,02 29,34 32_

21,0T 2139 333
2_,1_ 2g.44 335

21*18 25.90 3_0

ZE*Z_ 29,$6 345

21.31 20*63 35_

154



0,100 ATM ISOBAR

THERHOOYNANIC PROPERTIES OF OXYGEN

C-2

TENPER4TURE DENSITY V(ON/OV)p VIOP/OU_ -V(DPIOV _ (OVIDTYp/V TNERHAL VISCOSITY THERMAL OIELECTRIC PKANOTL

C0NOUGTZVITY OIFFUSIVITy CONSTANT NUMBER
KELVIN GHOL[ICG J/GNOLE CC-&TM/J 4TM I/KELVIN HMICN*K G/CH°_ $Q CH/$EC

X 10--

+ Sk.352 0.040032 15875,96 25*745 11603.36 0,0033001 1.92946 6,LOkZ 0.00089 1.56869 S.3438

56 0,040606 15733.04 25.510 11222.05 0.0033001 1,91435 5.0470 O.O00eq 1.56S06 5*0838

50 0,040331 15007.66 20.210 10770,6q 0*0034229 1,69531 5.4549 0.00000 1.560o4 4,7098

60 0.040054 15300._ 25.920 10331,S2 0.0034623 1.67553 5.0913 0,00086 1.SS622 4.5176

62 0.339776 10Z01.33 2§,615 9904.24 0.0030030 1.05506 4.7544 0.00088 1.$5178 4._657

64 0.039497 15010.01 20,303 9486.71 0.0030466 1.03395 4.4423 0.00007 1.54732 4.C323

66 0.039226 24030.08 24.900 9004.54 0,0035917 1.0122E 4.1531 0.00087 1.54285 3.8163

60 0.336933 14640.75 24.661 8691.54 0.0036390 1.78993 3,0852 0.00086 1.53837 3.6162
70 0.038649 14461.01 24.332 8300,44 0.0036886 1.76711 3.6370 0.00086 1,033_7 3.4309

72 0,036363 1426q.60 Z3.997 7937.99 0,0037409 1.74300 3,k070 0.00080 1.52934 3.Z594

+ 72,791 0.03824q 14193.22 23,064 7793.90 0.0037623 1.73440 3.3E06 0.00085 1,S2755 3.1951

72.791 0.000017 E101,04 3,901 0.10 0,013976S 0.06605 0.003E 0.1334E 1,00020 0.140174 0.000017 E132,SE 3.901

76 0,000016 2190.56 3,901

70 0.000016 22S0.54 3.0S0

60 0.000015 2314.46 3.900

82 0.000019 2373.34 3,000

04 0*000015 2432,18 3.900

86 0.000014 2490._ 3.949

08 0*000014 2949.70 3.949

90 0.000014 2608.42 3,949

92 0,000013 2667.10 3*949
94 0.000013 2720.76 3.949

96 0.000013 2706.39 3.940

90 0.000012 2442._1 0.946

100 0.000012 2901*07 3.940

102 0.000012 2960.14 3.940

104 0.000022 3018.60 3.948

106 0.000012 3077.21 3.948

106 0.000021 313S.72 3,940

110 0*000021 3194,22 3.940

112 0,000011 3202.70 3.944

114 0.008011 3311.17 3.948

116 0.000011 3369.62 3,948

118 0.000010 3428.0? 3,947

120 0.000010 3446.01 3.947

122 0-000010 3S44.93 3.94?

124 0._00010 3003.39 3*947

126 0.000010 3861.76 3.947

128 0.000010 3720.16 3.947
130 0.000009 3770.56 3.947

132 0.000009 3836.95 3.947

134 0.000009 3895,33 3.947

136 0.000009 3993.71 3.947

138 O*O0000q 401Z.08 3.947
140 O.O0000q 4070.45 3.947

142 0*000009 4120.81 3.947

144 0.000006 4187.17 3.947

146 0.000008 4249,93 3.94?

146 0.000000 4303.89 3.947

150 0.000008 4362.24 3.947
152 0.000006 4420.59 3.947

154 0,Q00008 4478.95 3.947

156 0.000008 4537.30 3,947

150 0.000006 4500.65 3.946

160 0,000008 46_4,01 3.946
LbS 0.000007 4799.90 3.946

170 0.000007 4945.82 3,946
175 0.000007 5091.77 3.946

1_0 C.300007 5237.78 3.946

105 0.000007 5303.05 3.945

190 0.000008 5530.u_ 3.945

195 0._03006 567E.26 3.944

200 0.000006 5822.63 3.94_

_10 _.00_006 6115.83 3.942
Z_O 0.]00006 6_09.6_ 3.94_

230 C.000005 6764.?_ ].937

Z_O 0.000005 ?000._3 |.934

ZSO 0.J0000_ ?_98.33 3.930

2_0 0._00005 7597._5 3.924
270 u._qOOOb 7898.4u 3.919

Z_O _.00000_ _2u1.37 ],912

290 _.J_90C_ 05J6.5o ].904

3C0 0._0_004 _814.1_ 3.895

3LO 0._0000_ _124.21 3.886

320 G.JO_O_4 9_38.95 _.875

330 _._O00C_ q752,_ 3.064

3_0 G.]O00G_ 1007_.77 3.05_

0.10 0.0137393 0.06?20 0.0542 0.13015 1.00020 0.7396

0*10 0,0133613 0.06912 0.0557 0.14609 1.00010 0.7300

0.10 0.0130043 0.07104 0.0572 0.10426 1.00019 0.7381

0.12 0.0126665 0.07297 0.0587 0.16265 1,00018 0.7374

0.20 0*0123463 0.07490 0,0603 0.17127 1000016 0.?368

0.10 0.0128424 0*07604 0.0618 0.18011 1.00017 0.?363

0.10 0.0117539 0.07876 0,0633 0.10918 1.00017 0.?358

0.10 0.011478§ 0.06072 0,0649 0.19047 1.00016 0,7353

0.10 0.0112164 0.06266 0.0664 0*20?96 1.00016 0.7349

0.10 0*0109662 0.06461 0*0600 0.21771 1*00016 0.7345

0010 000107272 0*08609 0.0699 0022767 1.00015 0.7341

0,10 0.0104986 0.08608 0.0711 0.23784 1.00015 0.7330

0.10 0.0102797 0.09044 0.0726 0.24024 1.00015 0.7334

0.10 0,0100699 0.09239 0.0742 0.29889 1.00014 0.7332

8.10 0.0090687 0,09434 0.07S7 0.26967 1.00014 0.7329

0.10 0*0096799 0.09620 0.0773 0.26072 1.00014 0.7326
0.10 0.0094090 0*09822 0*0780 0.29197 1.00014 0.7324

0,10 0.0_93112 0.10016 0*0004 0.30344 1.00013 0.7321

0,10 0.0091393 0.10210 0.0819 0.31512 1.00013 0.731q

0.10 0.0089?3? O*lOkOk 0.0839 0.32701 1.00013 0.731_

0.10 0.0006141 0,10597 0.0650 0.33911 1,00013 0.7315

0.13 0.0_86601 0.10790 0.0060 0.35141 1,00012 0.7313

0.18 0*0065115 0,10962 0.0881 0.36392 1.00012 0.7311

0*10 0.0083679 0*11174 0.0896 0.37663 1.00012 0.7309
0,10 0.0682292 0.11366 0.0911 0.36904 1.00012 0.7307

0.10 000060090 0.11508 0.0926 0.40269 1.00012 0.7306

8.10 0.0079602 0.11748 0.0941 0.41597 1.00011 0.7304

0.10 0.0078399 0.11939 0.0057 0.42940 1.00011 0,?302

0,10 0*00771?7 0*12129 0,0572 0.44310 1.00011 0.7301

0.10 0.0075997 0*12310 0*0987 0,49708 1.00011 0.7299

0,10 0*0474693 0*1200_ 0.1002 0*47117 1.00011 0._296

0.10 0,0073743 0,12695 0,1017 0*48946 1.00011 0,?296

0.10 0*0072666 0,12863 0,1031 0*49993 1.00010 D,7295

0.10 0.0071620 0.23070 0,1046 0*51459 1.00010 0.7293

0,10 0-0_70604 0.13297 0.106_ 0.$2945 1.0C010 0*7292

0.10 0*0069616 0*13443 0.10_6 0.94kSC 1,00010 0.?290

0.1d 0,0066696 0*13629 0.1090 0.50073 1,00010 0.7209
0.10 0.006772E 0*13813 0*1100 0,$7514 1.00010 0.?287

0*10 0._066013 0*13000 0.1120 0,sg072 1.00010 3.?286

0.10 0*0065929 0,14181 0.1134 0.6064q 1,00010 0*?284

0.10 0*0065068 0*14364 0.114_ 0*62244 l*O00Uq 0*?283

0,1_ 0.0064229 0*14547 0,1163 0.6305E 1.000_9 0,_202

0.10 0*0063411 0*14728 0,1177 0*65406 1.000_9 _.7280
0.10 0,0062615 0*14909 0*1192 0*67133 I*DOOu9 0,?2?9

0.10 0.0060700 0.15399 0.1227 0,71327 1*00009 0*?276

0.10 0.C058919 0.15804 0.1262 0.75627 1.0C009 0,72r3

0.1_ 0,0_57224 0,16246 0.1297 0*80033 1.0C0_0 0,727C

0.[0 0*G_55629 0.16684 0.1332 0*84541 1.000_8 0.7267

0,10 0.0U54120 0*17118 0.1366 0,09152 1,000u8 0.7264

U*IJ 0*G052691 0.17546 0.1399 0*93062 1.0GOCO d.?Z62

0,10 0,0051336 0.17974 0.1433 0.9067_ 1.000Lr .,?_59

0.1_ 0*06500_9 0.18397 0.1_56 1.03575 1.0Q007 0.?257

g.ld 0._047660 0.19231 0.t531 1.13688 1.0_0_? 0,7253
0.10 0*0045409 0,20052 _.1595 1.24£28 1.0C0_? _.725_

0.10 0*0043507 0*20060 0.1058 1,34939 1o000_6 0*/24?

0.10 0*0441691 0*21654 0.172U 1.46007 1.000_6 0.?246

0.1J 0.0L40021 0,22436 0.1701 1,57550 1,0_0_E C,rZ45

0,10 0._030409 0.2320_ _.1_4_ t.E9335 1,_C0.8 0.2245

U,lU 0.0U37053 0,_3964 0.189_ 1.01405 1.000_5 0,7246
0.13 0.Eu35725 0.24711 0.105o 1.93753 1,3G0_5 0.72_9

0.10 0.GC34495 0.25448 0.2_13 2*06366 1.0_C_5 _*/252

0.10 0.06333_4 0*26175 0._060 2*19234 1.000_5 0,?25?

0.10 0,0U32267 0*26592 0.2123 2.32347 1.0_0_5 Q,72_3

0.13 0.G_31258 0.2r602 0.2177 2.45695 1,_00_5 C,?ZT!

0,13 0,0u30313 0*28303 0.223d 2*592?] 1.0C0_4 _.7_79
U*IQ 0,0u2941_ 0,289q_ 0.220_ 2*73057 1.000_4 0.72_R
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G-2

0.200 _TH X$OBIR

THERNOOYNANZC PROPERTIES OF OXYGEN

TEMPERATURE VOLUHE ISOTHERM I$OGHORE ZNTERNAL ENTHALPY ENTROPY Cv C_ VELOCITYOF SOU NO
OERIVATIVE OE_ZVAT[VE ENERGY

KELVIN CC/GNOLE CC &TNIGNOLE ATN/K J/GNOLE JIGNOLE J/_NOLE-K JIG _OLE -K NISEC

54.353 Z;.;9 284183 J8.93 *6185.5 *6189.0 47.11 3Y.6S 53.26 1160

56 24.63 276381 37.95 *6151.8 -6101.3 68.78 35.29 53.25 1149

SO 24.79 267078 36.67 -sogs.3 -5594.8 70.56 3k.87 53.25 1137

60 2_.97 Z$7gS_ 35.77 -$888.6 °5868,3 72.37 34.45 $3.25 1124
62 20.14 249020 34.70 05782.3 05781.8 74.12 34.06 53.26 1110

64 25.32 240261 33.65 -$675.0 -0670*3 75.81 33.67 $3.27 1097

56 25.$G 23/676 32°63 -5065.2 -S568.7 77.;S 33.30 S3.29 1083

48 25.68 223263 31.63 -5462.6 -5462.1 79.04 32.ON 53.31 1070

70 25.87 215014 30.65 -5356.0 -5355.; 80,58 32,59 53.34 105_

72 Z6*07 206939 29*70 *5245.2 -52;8°7 dE.09 32.24 03.38 1042

74 Z6.Z6 1990Z2 28.76 -5142.; -514£.g 63.$9 31.93 53.43 1027

76 26.47 lg£260 27.85 05035.5 00039o0 84.95 31o61 53.49 1012

77.211 26.55 186643 27.31 -4570.7 °4970.2 85.02 31._3 53.53 10_3

77.211 313S4.61 6206 0.003 1083.; 2Z18.8 178*5Z 20.93 25.58 167

70 31684°52 6273 0°003 1600.0 22_2.1 175.22 20.50 25.56 168

SO 32520.10 6443 0.003 1642.2 2301.2 179.97 Z0*92 29.53 170

82 33354.77 6613 0.002 1684.3 2360.2 180.71 20.91 25.50 172
84 34184.37 6702 0.002 1726.4 2419.2 t61.41 20.90 29.k7 174

86 35021.10 _g§1 OeOOZ 1768.4 2476.1 182,10 20090 25,45 I76

88 39853.03 7120 0.002 1810.5 2537.0 182.78 20.49 Eq.43 178

qo 36684.22 7288 0.002 1852.4 2559.8 183._4 20.86 29.41 180

92 3751;,79 7456 0.002 1854.4 265k.6 184o08 20.88 25.35 182

54 3834;°67 7624 0o002 1536.3 2713.4 184.72 20.87 29°37 164
_6 39174*03 7792 0.002 1978.3 2772*1 169.33 20.87 25.36 186

98 40002.44 7559 0*002 2020.2 2830.3 145.94 20.85 29,34 188

108 ;0831,29 8127 0.002 2062.1 2689.5 106.53 20.86 25.33 190

102 ;1655,15 829; 0.002 2103.9 2948.1 147._1 20.86 29.32 192

10k 42486*72 8k66 0.002 21k5o8 3_86.8 187.68 28.85 29.30 194

106 43313.88 8627 0.002 2187.6 3065.; 148024 20.85 25.29 156

1_8 ;;1;0,70 879k 0.002 2225.4 3123.5 148.75 20,85 29,28 15S

IL0 44967.19 8560 0.002 2271.2 0182o5 109.32 20.84 29°28 200

112 45793.38 9127 0.002 2313.0 3241.0 189.65 20.0; 29.23 201

114 46619.30 9293 0.002 Z3Sk.8 3255.6 1_0.37 20.8; 25.26 203

118 47444095 5499 0.002 2396.G 3398.1 1_0.88 20.8; 29.25 205

118 48278.36 9625 0.002 2438.4 3416.6 191.36 20.84 29.25 287

120 49095.59 9791 0*002 2400.1 3475.2 1_1.87 20*83 25.24 209

1Z2 49520.53 5957 0.002 2521.9 3533.5 152.35 20.83 25*23 210

12; 507;5.30 18123 0.002 2563*6 3_52.0 152.83 20.83 25*23 212

126 519&q.89 _0288 0.002 2605.4 3650.5 1_3.30 20.60 25*22 214
128 52354*31 10554 0.002 2547.1 3708.9 193.76 20.83 29.22 215

130 53218.56 L0620 0.002 2648.8 3767.3 154.21 20.83 29.21 217

132 5;0;2.86 10705 0.002 2730.E 3825.7 194.86 20.82 29.21 21_

13k 54066,81 10951 0.001 2772.3 3864.2 195.10 29.82 29.20 221

136 55650.;2 11115 0°001 2814°0 3542.6 lY$o53 20.82 25020 222

138 56514.11 11281 0.801 2055.7 4001.0 195._J 20.80 25.20 224
1_0 57337.67 11447 0.001 2097.4 kGGg.3 196.37 20.02 29,19 225

142 54161.12 11612 0.001 2539.1 4117.? 196o75 20.42 29.19 227

I;; 50984.46 11777 0.001 2580.8 ;176.1 1_7.20 20.02 29.15 229

1;6 59807°69 11942 0.001 0022.5 4234.5 197.60 20.82 29.18 230

140 60630°83 12108 0.001 3064.2 ;292.8 1_8.00 20.82 25.10 232

150 61453.47 1Z273 0,001 0105.8 4351.2 L_0.39 20.82 29.18 233
152 62276.83 12438 0.001 3147.5 kk09.6 198.77 20.82 29.18 235

LSk 63059.70 12603 0.801 3165.2 4467.9 199.18 20.81 29.17 237

156 E3qzz.;g 12760 0.001 3230.5 4526.3 199.53 20.01 29.17 238

150 64749.21 12933 8.001 3272°5 ;584.6 1_9.90 20.81 25.17 240

160 65567.06 13098 0.001 33tk.2 46_2.9 2,0.27 20.81 29.17 241

155 67624,18 13910 0,001 3418.; ;708*0 2.1*17 20,01 29.1b 2NS

170 69600.12 13922 0,001 3922.5 4934*6 2vZ.Ok 20.81 29,16 2k9

175 71735.73 14334 0.001 3626.7 5080.; 2U2o88 20.8t 29.16 25?

lS0 7379L.03 1k7_6 0.001 3730.0 522602 2v3.71 20.01 25.16 254
185 75846.05 15157 0.001 3835.3 5372.0 2.;.50 2_.81 29.16 255

190 77900.85 15569 0.001 3939.1 5517.8 Z_5.28 20.61 Z9.Lb 265

195 79955.N2 15581 0,001 _043.2 5b63.5 2Ub.04 ZO,8Z 29.15 266

230 02005*80 _539_ 3.001 4147._ 58C9.3 2v5.78 ZO.OZ 29*16 270

ZLO 86118.02 _7215 0.001 ;355°7 6100o9 Z_B.ZO Z0.83 29.14 274

2_0 50225.64 18037 0.901 ;S6;.L 6392.5 2u#.Gb 20.8; 29.17 283
230 9_332.77 18659 0.001 ;772.6 648k.3 2_Q.85 _U.05 29.18 289

2;0 58439.47 19681 0.051 4981.3 6576.2 212.10 20.87 29*20 295

250 1025_5.81 ZCGC3 0.001 _LqO.1 7268.2 213.29 Z_.8q Zq.2Z 301

ZbO 106653.85 21325 0.001 5399.2 7560.5 214.43 20.92 29.2; 307

270 _10757.62 221;7 0,001 _E00o6 7853,1 2_5,5; 20,Q5 29.27 313

ZSO 114043.15 ZZ96q 0.001 5018.J 0146.C 216.60 _0.90 29,31 313

290 110558.48 23790 9.001 _028._ 0439.3 217.53 _1.03 29.35 32;

3UO _23073.63 2;bLZ 0.001 4238.3 0733.0 210.63 21.07 29.39 330

310 1271T_,63 25433 3.001 6449._ 9627.2 2_g.59 21.12 29.;5 335

3_0 1312_3.;8 ZbZS; 0.001 b661._ 9321.9 2_0.53 21,18 29._0 3;0

330 13530_,Z_ _7_Fb 0.001 4873o6 9617.3 2_1°_; ZL.Z_ 29,5b 3;5
3;0 L3q_2,_L 27897 0.001 7086.; qq13.2 227.32 _1.31 29.63 350



TH(RMOOYNAHICPROPERTIESOF OXYGEN

C-2

0,200 4TH ISOBAR

TERPERATURE OEHSITY V(OH/DV) 0 V(OP/OU_ -V(OpIO¥) T (OV/DT_D/V THERMAL VISCOSITY THERMAL OIELECTRIC PRANDTL

CONOUCTI¥ITY DIFFUSIVITT CONST&NT NUH_ER

KELVZN GHOLE/CC J/GMOLE CC-ATM/J ATH I/KELVIN HMICMoK GICR-_ SQ CN/SEC
X 10

Sk,353 0.040833 15076.58 2b,748 11603.92 0*0033S49 1*72947 6.1945 0,00089 1*568b9 5.3440

56 0.040&07 15733.76 28*810 1122Z.89 0.0533849 1*91;38 S*8;?g 0.00009 1.565_6 5,U842

58 0,040331 15588.60 26.219 10771.53 g.o_34Z2r 1.89534 5._554 0.000B0 1.56065 4.7901

60 0.048054 15381.41 15,920 10332.36 0.0034621 1.87588 5.0918 0.00000 1.$5612 4,5180

62 0.039778 15202.11 25.615 9905.13 0.003S033 1.3g$10 4.7540 0.00088 1*85178 4.1660

64 0.039497 15020,61 25.303 9489.56 0.0035484 1,03398 4.4427 0.00087 1,54733 _.0328

66 0.039218 14838,80 24.905 9085*k0 0.083$914 1.81225 4.1535 0.00067 1.54208 3,8165

88 0,038934 lk650.60 28.861 8892.40 0.0036307 1.78997 3.8858 0.00086 1.53830 3.6164

?0 0,030649 14461.80 24.332 8310.30 0,0036884 1.78715 3,6374 0,00086 1053387 3.4311

?2 0.338383 1_270.58 23.997 ?938.86 0.0037;06 1,74384 3.407_ 0.00085 1.52935 3.2596
?k 0.03807S 14078.53 23.650 7577.83 0*0037956 1.?Z007 3.1945 0.00085 1*51480 3.1008

?6 0*037705 13079.68 13.314 7226.96 0.0038537 1.6958T Z*9969 0.00004 1.SZOZ3 2,9539

??,211 0*037808 13759.03 23.104 7019,3Z 0.0038904 1*60101 Z.0849 0.0008_ 1.51745 2.870;

" 77,21l 0.000032 _Z16,66 3.956 0.20 0.0133425 0*07061 0.0568 0.07489 1,00038 0,7441
78 0.000032 2240.17 3.958

80 0*000031 2299,83 3.955

82 0.000030 2359.38 3.95;

04 0,000029 2k18.89 3.953

06 0,0000Z9 2478.22 3,953

88 0.000028 2537.51 3,553
90 0.00002? 2596.74 3*95Z

72 t*O000Z7 2555.9U 3.952

94 0.000026 2715.00 3,951

95 0*000025 Z774.05 3,9S1

98 0.000025 2833.05 3.951

100 0.000024 2892.00 3*981

102 .0,d00024 29S0,91 3,950

104 0,000024 3009,T0 3,9S0

105 0,000023 3068,62 3.950

100 0.000023 3127.42 30980

110 0.000012 3108.19 3.950
11Z 0.000022 3244*03 3,950

114 0.000021 3303,69 3.949

118 0.000021 3362,34 30949

118 0,000021 3421.01 3.949

120 0.000020 3479,68 3.949

122 0,000020 3538.28 3.949

114 0.000020 3506.89 3.949
128 0.000019 3695.49 3.949

128 0.000019 3714.08 3.940

230 0.000019 3772.62 3.949

132 0*000019 3831.17 3.948

134 0._00018 3809,71 3,9_8

136 0.000018 3948,23 3.945
138 0.000018 4005.75 3.940

140 0.000017 4065.2; 3.948

1_2 O*dOOO17 4123.74 3.948

244 0.000017 4182*ZZ 3.948

148 0.300017 4240.70 3.948

198 G.000016 4299,17 3*948

150 0.000016 _35T.63 3.948
152 0.000016 4418.09 3.948

154 0._00016 ;4?4.94 3.948

156 0.000015 _532,99 3.948

158 0.000015 4S91.44 3.948

160 0.000019 k649,88 3,947
159 0.000015 4795*99 3+947

170 0,000014 4942.10 3.947

179 0.000014 5088.2; 3*947

180 0.000014 5234.41 3.946

189 0.000013 5380.83 3.946

190 0.000013 5526.93 3.046

195 0.000013 5673.31 3.94S

200 0.000012 9019,81 3.944

210 0.000012 8113,24 3.943

220 0.000011 8407.40 3.941

230 0.000011 670Z.50 3.938

ZkO 0.:00010 8998.77 3.935

190 0.000010 7296.41 3,930

ZSO _.O0000q 7595.58 3.925

Z?O 0.000009 7896.73 3.919

ZSO 0.000009 8199*81 3*91Z
zgo 0,000008 850So10 3,904

300 0,000009 8812.76 3,896

310 0.000008 9122.94 3,886

310 0.000008 9;39,78 3,876

330 0.000007 9751.33 3*864

340 G.O000O7 10069.73 3.852

O,ZO 0.0131963 0,07138 0,05?4 0.07649 1,00037 0,?437

0.Z0 0.0118390 0,07320 0.0590 0.0007C 2.00036 0.7426

0.20 0.0125031 0.079Zl 0.0605 0.08503 1.00036 0.7416

0*20 0.012104? 0.07713 0.0620 0.08947 1.00035 0,?407

0.20 0.0110030 0.07905 0.0838 0.09403 1.00034 0.7399

0.Z9 0*0115966 0.00100 0.0651 0.09069 1.00033 0*7302

0,20 0*0113244 0.08294 0,0666 0.10348 1000032 0.7389
0.20 0.0110652 0.0048? 0.060Z 0.10834 1,00032 0.7378

0,20 0.0108181 0.58681 0,0697 0.11334 1.00031 0.7373

OeZO 0.0105822 0.90875 0.0713 0,21844 1.00030 0.7387

0.20 0.0103568 0.09070 0.0728 0.12365 1.00030 0.7362

O*ZO 0.0101411 0.09264 0.07;4 0.12897 1.00029 0.7358

0.20 0.0099345 0.09458 0.0759 0,13440 1*00018 0.7353

0.20 0.0097365 0.096S2 0,0775 0.13993 1.000Z8 0.7349

0*20 0.009S464 0.09845 0*0?90 0.14557 1*00017 0.7346

0*20 0*0593638 0.10039 0.0805 0.15132 1*00017 0.7342
0.20 0.0091882 0*10Z32 6.0821 0.19717 1.000_6 0.7339

0.20 0.0590193 0.10428 0.0836 0.18313 1.00025 0.7336

0.20 0,0688557 0.10610 0,0852 0,16918 1.00025 0.7333

0*20 0.0086999 0.10811 0.0857 0.17535 1.00025 0.7330

0.20 0.0585487 0,11003 0.0882 0*18161 1.00015 0*7327

0.Z0 o.0o04o28 0.12195 0.089r 0.18798 1.000_4 0.7324

0.20 0.0082619 0.11386 0.0913 0,19444 1.000_4 0.?322

0.2_ 0.0081187 0.11577 0.0928 0,20201 1.00023 0,7319
O.ZO 0*0079940 0*11768 0.0943 0,Z0788 1.00023 0,7317

0,20 0.0U78656 0.11988 0.0958 0.11444 1,00023 0,r319

0.20 0,0077433 D.12148 0,D073 0,12130 1,00022 0,7313

0.2J 0*0_76138 0.11337 0.0988 0.22826 2.00022 0.?322

0*20 0,0075080 0,11529 0.L003 0*23531 1.00022 0.rs0q

0,20 0,0573989 0,12713 0,L018 0.14146 1.00011 0.7307

0*20 0*0072869 0*11901 0.L033 0,Z4971 1.00021 0*7305
0*20 0.007181Z 0.13088 0,1048 0*25709 1.000_1 0.9303

0.20 0*0070785 0.13274 0,1082 0.2644q I*O00ZO 0.7301

0.20 0*0u69788 G.LS_bl 0.1077 0*27203 1*00010 0.7299

0,20 0.0_60819 0,13646 0.2092 0.27969 1.00020 0,7297

0*20 0.0U67877 0*13831 0.1105 0*28737 1.00010 0.?195

0.Z0 0.0U66961 0*14019 0.1121 0.29517 1,00019 0.?293

0*20 0*0066069 0*14199 0.1135 0*30007 2.00019 0*7291

O*ZO 0.0_65301 0*14381 0*1190 0*31109 1,00019 0.t290

0*20 0,0064356 0.L4564 0.1164 0*31912 1*00019 0.7288

0*30 0*0063831 0.14745 0,1179 0,33727 1.00018 0*7286

0.30 0.0062730 0.14938 0,1193 0,33_$2 1.00018 0*7285

G.30 0.0060810 0.19375 0.1318 0,35890 1,00018 0,7281

0.20 O*OOSgO0$ 0.15830 0.1363 0.37803 1.00017 0.7278
0.38 0*0087306 0*16361 0.1398 0,40006 1,00017 0.?374

0.20 0.0055702 0.16609 0.1333 0.43261 1.00015 0.7271
0,30 0*0054188 0*17132 0.1367 0,;4588 L*D0016 0.?268

O,ZO 0*00927Yl 0*17553 0,2400 0*46924 1.00015 0,736_

0.30 0,0051390 0*17988 0,1434 0*49339 1.00015 0*?383

0.20 0,0050098 0,18410 0.1467 0*51783 1,00024 0*7360

0*20 0.0047701 0*19344 0.1531 0.$6832 1*00014 0,7256

0.30 0*0045833 0.30064 0,1506 0*62063 1*80013 0*7353
0.30 0*0043538 0.Z0871 0.1859 0*67470 1.00013 0*7250

0.30 0*0041718 0*11665 0.1721 0,730;5 1,00012 0,7348

0*30 0.0_ 40043 0.221_b 0.1781 0.78783 1.00012 0,7247

0,20 0.0038498 0.33325 0.1041 0.846?3 1.00011 0.?347

0*10 0*0037069 0*33973 0.2099 0.90700 1.00011 0.?2;8

0*20 0,0035743 0.34720 0*1057 0.96883 L,80010 0.?250

0.20 0.0034507 0.25458 0.2013 1.03191 1.D0010 0.7354

0*30 0,0_33355 0*Z6183 0.Z069 1.09636 1.00010 0.7358

0,10 0.0032277 0*36900 0*1134 2*16184 1*00009 0,r3_4

0,20 0,0031387 0.17809 0,2177 1,12859 1*00009 0.7371

0*20 0*0030318 0.18310 0,2231 1.2q648 1.000_9 _.7180

0.30 0.0029435 0.19004 0.3203 1.36547 1.0COCq _.7209

+ TWO-PHASE _OUNOARY
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G-2
THERN00YNAN[C PROPERTIES OF 0XYG_N

0.300 ATN 2500AR

T(MP(RATURE VOLUNE

KELV[N CGIGROLE

• 54.35_ Zk._9

56 24,63

So 24.F9

60 24.5Y

bZ 25.14

44 25.32

66 29.50
66 25.68

70 ZS.0T

72 26.0?

?4 26.26

76 26,4?

re Z6.67

00 26,06

4 00,001 26.19

+ 00.001 Z1939.67

02 22138*21
04 22696.$Z

06 23257.91

60 23816.47

98 24374.20

92 2493_.39

94 25437.49

96 26043.01

98 26599.20

100 Z7194*11

LgZ 27708,57

104 2026Z.62
106 28816,29

100 29369.61

110 29922,61

112 30470.30

114 31027.71
116 31579.09

118 32131.76

I28 32603,43

120 33234,&g

lZ4 33706o15

LZ6 34337*22

120 34000,12
130 35438.09

132 35989.42

134 36939.05

136 37090*14

136 3?640.30

140 38190.34

142 30?40.26

144 39290.07
146 39039.70

141 40389.30

190 40930.90

152 ;1400.33

lS4 ;2037.67

156 42966.93

190 43136.12

160 k364S*24

165 kSOSY.Tk

170 464Z9.85

175 47801.63

180 _9173.11

185 50544o31

190 51915,ZT

195 53286.01

2:0 54656,S6
210 57397.12

220 60137*09

230 62876.55
240 65615.59

250 60354,20

200 71092065

270 ?3830.75

280 76560.63

290 T9306,30

300 82043.79

310 04701,12

320 07510,31

330 90259,37

340 qgggZ.32

150TNERN ISOCNOR( tNTERN&L (NTHALPY ENTROPY Cv C0 VELOCITY
OERZVATIVE OE_IVITZVE ENERGY OF 50UNO

CC &TN/GNOLE &TNIK J/GNOL[ JIGHOL( J/GHOLE-K JIG HOLE -K NISEC

2041% 30.g3 -6189.5 -6180.8 47.11 3S.6S S3.26 1160

276399 37,99 o6101.9 -6101.1 60.70 3S.29 S3.Z6 11k9

2&7096 36.07 -599S*; -5994.0 70*56 3;,87 53.25 113T

257977 39.77 -5808*9 -5080*1 rz,J7 3_.46 53.25 1124

249035 34.70 -5702.4 -5781.6 T_,IZ 3k,06 S3,26 1110
240200 03.69 -5675,4 -5675.1 75.81 33,6/ 53,27 1097

231695 32,63 -5969*3 °9560.5 77,;5 33,30 53.28 1003

223282 31.63 *$462,? -5461,9 P9,04 32,5; 53,31 1070

215030 30*65 -$356.0 *9355.2 OG,SO 32.S5 53,3_ 1055

2069S9 29.70 -S249,3 -S240.5 _Z,09 32.26 53,38 1041

199043 20.76 05162.5 -5141.? 83.55 31,93 53.;3 1027

191285 27,09 -$035.6 -5_34,0 d4,96 31.61 53.49 1012

18366_ 26*96 -;920*5 -4927*7 66037 31.31 53*96 997

176234 26,09 -;021.3 -4820.5 67.72 31.01 53.6; 902

179936 26.05 -4617,0 -4816.2 47.76 31.00 53.64 982

6364 0.004 1636.0 2294,6 176055 20.g0 Z�*?S 169
655; 0*004 167e*? 23S1*6 177.26 20.97 29.71 171

6726 0,004 1721.0 2411*0 177*97 20.90 29.66 176

6097 0,00; 1763.3 2470.3 170.67 23.95 29.63 170

7066 0,003 1009.6 2529*5 179,35 2U,94 29,59 178

7239 0.003 1047.0 2500.7 180,01 20.93 29,56 100

7409 0.003 1809.9 2647.0 160.66 20.92 29,53 182

7579 0.003 1932.0 270&.6 101.30 20,91 29*92 184

?740 0.003 1974.1 2?69.8 1d1,92 20*91 29.46 180

7918 0,003 Z016.2 2824o7 102.53 zo.go 29.46 100

801_ 0,003 2050.2 284306 163.12 20.09 29.44 190

8255 0.003 2100.2 29;2.9 183,71 20.89 29.42 192
8423 0,003 2142.2 3001.3 184.20 20.88 29,40 194

8591 0.003 2154*2 3060,1 104.04 20.00 29.39 196

0759 0,003 ZZZ6*I 3116.9 ld5,39 20*07 29.37 190

0527 0.003 2268*0 3177*6 1_5092 20.67 29.36 199

9095 0,003 Z309,5 3236*3 186o;5 20006 29.35 201

g262 0.003 2351.0 3295.0 1_6.97 20,86 29,33 203
qkZ9 0.003 2393.7 3353.7 107.46 20.86 29.32 205

9596 0*003 2435,6 3412,3 167,98 20,05 29,31 207

9763 0*003 2477,4 3470,9 180.48 20,05 29,30 208

g930 0*002 2519*3 3529.5 ld0,96 2_.05 29.29 210

10096 0.002 2961.1 3506.1 1_9.44 20.05 29,29 212

10263 0.002 2602*9 3646.7 109*91 20*04 29*20 214

10429 0*002 2664*7 3705.2 lV0.37 20*0; 29*27 215
105_ 0,002 2646.5 3763.? 190.02 20*04 29*26 217

10762 0.002 Z720.3 3822.3 1_1027 20.84 29026 215

10928 0.002 _770*1 3600.0 151.71 20*84 29.25 220

11094 0,002 2311.0 3939.3 1_2*14 20.83 29*24 222

11260 O.OOZ 2853,6 3997.8 192.57 Z0.03 29.24 224

11426 0.002 2095.3 4096,2 152._ ZO.e3 29.23 ZZS
11592 0.002 2937.2 4114*7 193.40 20.83 29.23 227

11757 O*OOZ 2976*4 4173.1 193.81 20.43 25*22 229
11923 0.002 3020.6 4231.6 194.21 20.83 29.22 231

12039 0.002 3062.3 4290,0 154.61 20.63 29,22 232

1ZZS4 0*002 3104.0 434609 1_S*00 20,82 29,21 233

12620 0,002 314§.? ;406.9 199,39 20,62 29.21 235

12545 0*002 3187.5 ;;65.3 I_9.77 Z0*82 29,21 236

12751 0.002 3229.Z 4523,? 1_6,15 20,02 29,20 238

12914 0.002 3270.9 4582.1 196.92 20.02 29*Z0 239

13087 0.002 3312.6 4640*5 176*80 20.82 29.20 241

13495 0.002 3416.8 ;766,5 197,79 ZO.ÙZ 29.19 245

13906 0.002 3921,1 4932*4 1_0,66 20.02 29.20 261

14321 0,002 3625.3 5u78,3 1_9.90 20,82 29.10 252

14733 0.002 3729.S 5224*2 2d0.33 20.02 25.14 256

151;6 O.0ÙZ 3833*7 5370.1 2o1.13 20.82 29.1T 259

15558 0.002 3937,9 5516.0 2ul,90 20.82 29,17 263

25970 0.002 ;042,1 5661,6 2.2.66 2_,02 Zq*I? 266

16382 0.002 41;6,3 5807,7 2u3,;0 20.82 29,17 270
17206 0,001 4354*7 6059.4 2u4,62 20.83 29.17 27S

180_9 0,001 4563,2 6391.2 2v6.18 20.84 29.18 283

18832 0.001 4771.? 6683.0 2u7.46 20.85 29019 285
19675 0.061 4960.4 6975.0 2U0.72 ZO*O? 2q.zo 295

20496 0.001 5169.3 7267.1 Zu9*91 20.89 29.22 301

2132_ 0.002 5390.5 ?555*5 211.06 20*52 29*25 307

ZZI_Z 0.001 5607,q 7492.1 212.16 20.95 29*28 313

2294_ 0.001 $617.6 8145.1 213.23 ZO,gO 29,31 319

23706 0.001 6027.7 8430*; 216.26 21.03 29.35 324

24608 0,001 6230.3 8732.2 215.26 21.07 29._0 330

2543_ 0.001 6449,3 gb26,4 Z16,22 21.12 29.;S 335

26292 0.001 6660,9 9321,2 217,16 22.18 29.$1 3;0

2707; 0.001 6873.1 9616.6 210.0& 21,24 29,57 349

27895 0.a01 7005,5 gqlZ,6 210,95 21.31 29,63 350

TMO-P_&SE 80UNO&RY
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[H(RHOOYNAH[C PROPERTIES OF OXYGEN

C-2

0.300 ATM ISOBAR

TEMP[ROTURE OENSITY V(OH/OVJp V¢OP/OU_ "V(OP/OV) T

KELVIN GNOL(ICC JIGNOLE CC-&THIJ ATH

• Y4o354 0,040033 150T7.17 2_.T44 11604*kY

$6 0.040607 15734.40 2E.SIO 11Z23o73

56 0.040331 19559,34 25,219 10r72.37

60 0,040055 15382.17 Z$.921 10333.21

b2 0.039777 15202.9U 23.615 9505*90

64 0.039497 15021.41 25.303 4440041

66 0.039216 lk837,63 2;.98§ 9006.Z6
68 0.038934 14651.45 24.661 8693°26

TO 0.030650 14462,76 2;.332 0311,17

72 0.038364 IKZ71.40 2).997 ?939.73

74 0.0380P6 14077.46 23.653 7578.70

?6 0.337706 13880,63 23,314 72Z7.a4

78 0.03?493 13680,83 22.967 6886.91

00 0.d37199 13477,9b ZZ.615 bS55.66

80.081 0.037107 13469.67 22,600 6542.43

• 00.082 0.000046 2287.64 3,959 0.30

82 0.000045 2340037 3.954 0.30

&4 0.000044 2405,40 30957 0.30
86 0.000043 2465.45 3.95? 0*3J

88 0.U00042 2525.30 3.956 0.30

90 0.000042 258S.Ok ].gSS 0.30

92 0.000040 2644.66 3.955 0.30

44 0.000039 2T04.24 3.954 0.30

96 0.000038 2763*70 3.954 0.34

98 0,000038 2823.1b 3.953 0.30

100 0.300037 288Z,4Z 3.903 0.30
102 0.000036 2941*66 3.953 0,30

104 0;000035 3000.04 3.qSZ 0.30

106 0.000035 3060*0Z 3.952 0.30
208 0.000034 3119.11 3.95Z 0.30

110 0.000033 3178,1b 3.952 0,30

112 0.000033 3237.17 0,951 0,30

114 0.000032 3296.13 3.951 0.30

Lib 0.000032 3355.0b 3.951 0.30

118 0.000032 3413045 3.q51 0,30

120 0.000031 3472.52 3.951 0,30

122 0.000030 3531.64 3.951 0.30

124 0,000030 35_0.44 3.950 0.30

126 0.000029 3649.21 3.950 0.30

IZ8 O.0000Zq 3707.97 3.950 0.30
130 0.000028 3766,69 3*953 0.30

132 0.000020 3025.40 3,950 0.30

134 0.000027 3804.09 3.950 _.30

136 0.000027 3942.7b 3.950 0*30

138 0.000027 4001.41 5.950 0.30

140 0.000026 4060.04 3,949 0.33
142 0,000026 _118*6b 3*949 0.30

144 0.000025 4_7.2_ 3*945 0.3_

146 0.000025 4235.06 3.545 0.30

145 0._00025 4294*45 ).949 0*30
150 0.300024 4353.02 3.9k9 0.30

152 0._00024 4421,56 3,949 0.30

154 0.000024 4470.14 3*949 0*30

156 0.000023 4528.68 3.949 0.30
158 0.000023 4587,Z2 3,949 0.30

160 0.000023 4645.76 3,949 0.30

lb5 0.000022 4?92.08 3.946 G.30

170 0.300022 4938.39 3.940 0.30

175 0.000021 5084.70 3.940 0.30

180 u°O00OZO 5231.04 3094? 0*30

105 0*000020 5377.41 3.94? 0*30
190 0.000019 55Z3.05 3.94F 0.30

195 0.000019 5670.37 3.546 0.30

ZOO 0.000015 5816,99 3.945 0*30

210 0.000017 6110,64 3.944 0.30

220 0.000017 b405.00 3.94_ 0.30

230 0.00001b 6700.20 3.939 0,30
240 0.000015 6496.71 3.935 0*33

250 0.000015 7294.50 3.931 0.30

Z60 0.:0001_ ?$93.88 3,926 0.30

270 O.O000L; 7095.0b 3,920 0.30

280 0.000013 8196,2b 3.913 0,30

290 0,_00013 8503.65 3.505 G*30

300 0,000012 8811.40 5.896 0.30

310 0._00012 9121.67 3.887 0,30
320 0._00011 9434.57 3.8T_ 0.30

330 _.300011 9750,22 3.865 _.30
3_0 0.000011 10060,69 3.053 0.30

(OV/Ol_/V TMERHIL VISCOSITY THERN4L DIELECTRIC PRANDTL
_ONOuCTXVITY _IFFUSIV|IY CONSTANT NUHbER

1/KELVIN MNICN-K G/CN-_ SQ CNISEC

0.0_33540 1.929_9 6,1940 0.00089 1.56865 5.34_2

0.0_33047 1.914_1 5.8485 0*00085 1.gbSb7 5.G845

0.0_34225 1.89537 5.4959 0.00088 1.56069 4.79_5

0.0034619 1.87559 S,0923 0.00048 1.55623 _._183
0.0035031 1.85513 4.7553 0*00048 1,+51Vq _.2bb3

0.0035462 1.83402 4.4432 0.00087 1.5k7J4 4._329

0,0035912 1.81230 4.1539 0.0008? 1.54207 3._168
0,0036385 1.79301 3.0560 0.00086 1.538_0 3.6167

0.0036881 1.76720 3.6370 0.00086 1.53300 3.4314

0.003?403 1.74385 3.4C78 0.00085 1.52936 3.2598

0.0037q53 1.72012 3.1947 0.00085 2,52401 3.1010

0,0038533 1.69552 2.9975 0.00084 1.52024 2,5541

0.003914? 1.67232 2.8144 0.00083 1.51504 2.8183

0.0039796 1.64635 2.6449 0.00083 1.511.2 2.b929

0.0039823 1,64533 2.6383 0.00082 1.51003 Z,6860

0.0130049 0.0?367 0,0590 0.05349 1.00055 0.7479

0.0126850 0.07551 000607 0.05627 1.00054 C.7k66

0.0123319 0,0?743 0.0623 0.05525 1.30052 0.7453

0.01201b0 0.0r935 0.0838 0*06230 1*00051 0.r442

0.0117100 0.08120 0.065_ 0.06542 I.OGO_@ 0.?431

0.0114353 0.08301 0.0669 0.06061 1.00049 00?422

0.0111666 0.00514 0.0684 0.07100 1.00040 0.7413
0.G109110 0.08?00 0.0695 0.07522 1000047 0.7405

0.01066?6 0*08501 0.0715 0.07063 1.00046 0.7398

0.0104353 0.05055 0.0730 0.08210 1.00045 0.7391

0.0102136 0.09208 O.O?4b 0,00567 1.00044 0.7385

0*0100015 0.09402 0.0761 0.08930 1.00G43 0.r37q

0,0097984 C.09679 0,077b 0.09300 1.00042 0.7373

0.0_ 96038 0.09869 3.0792 0.09677 1.00041 0.7368

0.00q4171 0.10052 0.080? 0.10051 1.000_0 0.7363
O.OG�Z370 0.I0255 0.0822 0.10452 1.00040 5.7359

0.0090655 0.10440 0.0030 0.10049 1.00039 0.?355

0.0188997 0.10640 0,0853 0,1125k 1.00038 0.7351

0.0_87401 0.20830 0.0066 0,11666 1,00038 0.734r

0.0005053 0*11004 0*0884 0.10004 1.00037 0.7343

0.0084380 0*11215 0,0099 0,12509 1,00036 0,734_

0*0080949 0,11407 0.0914 0.12941 1.0003b 0.7337
0*0082566 0*11997 0,0929 0,13379 1.00035 0.?333

0*0080031 0,11787 0,0944 0.13824 1,00035 0.7330

0*GC78540 0.12977 0,0959 0o14275 1,00034 0o73_0

0,0677690 0*12168 0.09?4 0,14734 1,00033 0.?325

0,0076481 0,10395 0,0989 0,151q6 1,00033 0,7322

0.0075309 0.12544 0.1004 0.15669 1.00032 0.7320

0.0_74174 0,12731 0.1019 0,16147 1,00032 U.7317
0,0073073 0*10910 0.1034 0,16630 1,000_2 0.7315

0.0U720_5 0*13105 0*1049 0,1712C 1,00031 0.7312

0*0070968 0.13292 0.1064 0,17617 1,000_1 0,_310

0*0069462 0*13470 0,1070 0,18120 1,00030 0.7367
9*0068983 0.23664 0.1093 0,18605 1.000_0 _.7309

0*0060033 0.13845 0.1108 0.1914& 1,00029 0,7302

0,0567104 0.14033 0.1120 0,19665 1.000_9 _,7300

0.5056_10 0.1421b 0.1137 0.20192 1.000_9 0.?258

0,0065335 0.14399 0.1151 0,20725 1,000_5 0,_Z46

0.0_64483 0.14550 0,1165 0*21253 1.000_0 0,7294

0*0063653 0,14762 0.110d 0.21008 1.00020 0.7292

0.0_62845 0,14940 0.11q4 0,22358 1.000c_ 0,7291

0.0d60923 0*15391 0,1224 0.23750 1.00026 0.7286

0.0059097 0.15538 0,1254 0,25193 1.000c6 0.r282
0,G057388 0,16277 0.1249 0,26664 1.00025 O.?2Tq

0.0095776 0,16713 0,1334 O.Z81Ee 1.00024 0,72?5

0,0054253 0.£7146 0.1368 0*29?07 1*000_3 0,727_

0.0U52821 0,17576 0,1401 0,31270 2,000_3 _*7264

0,0051445 0.10001 0,1435 0*32802 1.000_2 0.7266

0.0_5G140 0,15423 0.14E8 0*34515 1.000_2 0*7253

0,0047?42 0*19256 0.1533 D.3786b 1,0_0_1 _.725q
0,0G45558 0,23075 0,15g? 0.41374 1.000cD 0.725_

0,0U43565 0.2088_ 0,1650 0.4498_ 1.00019 0.7_2

0*0041741 0.21675 0.1722 0,48690 1.00018 C.72_9

0.©d40064 0.22455 0.1702 0.$2523 1.0001_ _.724_

0*0_38515 0,23225 0,1842 0,56_92 1.00017 0*7248

O*SG3?G85 0,23902 0,1900 0,6047_ 1.0001b 0*12_9

0.0635?56 0.2_729 0,1957 0.645_3 L.00019 0.7251

0,0034519 0.25465 0.2014 0.68r99 L,00015 _,725_

0,0533365 0.26191 0.Z059 0*73090 1.00014 0*7259
0,0132286 0,26900 J.2124 C,77463 1.0CG_4 0,_265

0.0_31275 0,Z7617 O.ZLTd 0,81913 1,00014 _,7272

0.0_30325 0*28310 0*_31 0,86_ 1.000_3 0,7201
0.0025431 0.29012 0.228_ 0.91040 1,000£3 0,7290
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G-2
THERHOOVN&N[C PROPERTZES 0F 0XYG[H

0.400 ATN ZSO8&R

TENPERITURE

KELVIN

VOLUHE ISOTHERM IS 0 CHORE ZNTERNAL ENTNALPY ENTROPY

OERIV&TZVE OE_IV&T|VE ENERGY

CC/GHOLE CC ATH/GNOLE &THIK J/GMOLE U/GNOLE J/GNOLE-K

Cv 0p VELOCITY
OF SOUND

JIG HOLE -K N/SEC

* Sk,3S5 +k.kg

56 24063
58 28,P9

60 24,q7

82 25.14

6N 25.32
66 2S.SO

60 ZS.68

?0 20,87

?2 ZO,0T

?k 2+uZE

76 16*46

T0 26,6P
00 26,00

8Z 27,L0
82.264 27.13

• 02.26_ 16085.00

04 16952,01

06 IP370,64

00 17797.61

gO 18210*70
92 18639.27

94 19059.10

96 10478,35

98 XQSQT*OS

100 20310.26

102 20733002
104 21150.36

108 21S&7*31

10o 21983.90

110 22400.17

112 22816012

114 23231*79

116 236;7.20

118 24082.30

120 24477,Z8

122 24891,99
124 20306,08

126 20720.02

1Z0 26134.96
130 26s48.93

232 26962.75

134 27376042

136 27789.90

138 28203.35

I40 28628.83

142 29029.79

144 29N42.84
146 2905s.79

140 302_8.64

150 30641.39

152 31094.06

154 31006.64

106 31919.14

108 32331.58

360 32743.91

169 33774.$0

170 34804.71

170 30834.$7

180 38864.14

185 37893.43
190 38922.48

LSS 39751.31

200 40979.94

210 43036.67

220 45092.81

230 47148.44
2;0 49203068

200 51258.S1

260 $3313.09
2?0 55367.33

280 57;Z1,37

290 $9415.21

3J0 81020.87

310 83592.37

320 85635.73

330 878_0.98

340 89742.00

204206 30.93 -8189.S -6180.S 87.11 30.60 S3.26 1260

276416 37.$9 -bl01*S -6100.9 60.69 35.29 59.26 1140

26711; 36.87 -$995.; 05994.4 70,56 3400? 53.20 1137
257996 ]S.77 -5880.9 -5087.9 72.37 3;.;8 $3.25 112_

249058 34.70 -978204 -5781.; 74.11 34.08 53.26 1110

240Z99 33.66 -5670.9 -567409 75.81 3306? S3.Z? 1097
031714 32.63 -SS69.3 -YS80.3 77.;5 33.30 53.28 _083

223302 31.63 -946207 *5481.7 r9.04 32.94 53.31 1070

219058 30.80 *$306.1 -5355.1 00008 32.59 93034 105&

206070 29.70 -S24904 -5240.3 82.09 32.26 53.30 1041

199063 28.76 -5142.6 -514100 83.59 31.93 $3.43 1027

191306 27.65 -503S.7 -5U34.6 84*97 31.62 53*49 1012

18370; 26*96 -498006 -49Z7.5 06.36 31.31 S3.SS 097

176256 26.00 -4821.4 -4820*3 87.72 31001 S3.84 982

1689S6 2S*Zk -4714.0 -471209 89.05 30,73 63.73 g6T
16800; 25.13 -4699.9 -4698,8 Og. ZZ 30069 53.74 96S

6917 0.009 187806 235008 174.09 21003 29.91 171

6669 0,005 17_9.6 2402.7 179.$2 21*02 29086 173

6843 0.005 1758.1 Z46Z.4 1760ZZ 21*00 29.81 175

7016 0.00 S 180006 292200 178,90 20099 29,78 178

7109 O.OOS t843.0 2981.4 177.97 20.98 29.72 180
7362 0.004 1005.; 2840.8 170022 20.S_ 29.68 182

7533 0.004 19Z7,7 270002 178088 ZO.SS 29.64 184

7705 0.@0_ 1970.0 27§9*; 179.48 20.S; 29.61 188

7076 0.004 ZOXZ.E 2010*6 160*09 20*93 29.58 180

0046 0.004 Eoss._ 2077.7 180069 20.93 29.09 190

8216 00004 2096.S 2936,1 181.28 20.gz 29.53 192
8366 0,004 2136.6 2999*9 181089 20*91 2g*so 194

8596 0,004 2140.7 3094*8 182o;1 20.S0 29.48 *qS

0725 0.004 222208 311306 182098 20090 29.;8 lq?

0894 0.084 2264*0 3178.7 103.50 20.89 29*4; *99

9062 0,004 2306.8 3231.6 10;,03 ZO,8S 29,43 201

9231 0.004 23;008 3290.; 184.$5 20.88 29.41 203

9399 0.003 2390.0 33;q*2 109.07 20.88 29.40 20S

9587 0.003 ZN32.0 3400.0 189.$7 20.87 29.30 EO&

9735 0.003 2474,7 3;66.0 108.06 20*87 29.37 200

9902 0.003 2516.6 3S2505 106.SS 20.07 29.36 210

11070 0.083 25580S 3584.Z 187.02 20.86 29.35 212
IOZ3P 0.003 2600.; 3642,9 187.49 20.86 29.33 21;

1040; 0,003 8642,3 3701.5 187.96 20.88 29.32 219

10971 0.003 2604.1 376802 180,41 20.85 29.31 217

10730 0.003 2726.0 3810.8 180.86 20.85 29,31 219

10909 00003 2787.8 3877.4 189.30 20.40 29.30 220
12072 00003 2009.6 3936,0 189,73 20,89 2q. ZS 222

11238 0,003 2891,S 3904.S 1S0.16 20.8N 29,88 284

_1409 0.003 2893.3 4053.1 190.58 20.84 ZQ*E8 225

21571 0.003 293S.1 4111.6 191.00 20.84 29.27 22?

11738 0.003 29?6.S 4170.2 191.41 20.8N 29026 220
11904 00003 3018.8 4228.7 191081 20.84 Z9*26 230

12070 |*003 3060,; ;28702 192.21 20.8; 29,29 232
12236 0.003 3102.Z 49;S.7 192.60 20.03 zg*2s 233

12408 0.003 31;4o0 440N*2 192*_J 20083 29,24 239

22568 J*003 3109.7 4482.7 1_$.37 20.83 29*24 236

12734 0.003 3227.S 4521.1 1_3.75 20.83 29.23 230

12900 0.003 328902 4_70.6 1_;*12 20063 29.23 23_
13066 0.003 3310.S 4638.1 194.89 Z0.83 Zq. Z2 241

13480 00002 3419,3 4784,2 195.39 20,83 29.22 249

13994 0.002 3519.6 4930.E 106.28 Z0.82 29*21 240

1_307 0.002 3623.S S_76.2 1_7.10 20.82 29.20 252

14721 0.002 3720.1 $222.2 1_7.93 20.82 Eg*20 256

15134 0.002 3832.4 $360.2 178073 20.82 29.19 2sg

15547 0.002 3938.8 551;,2 lYQ*SI 20.42 2g.19 283

1sqsq 0*002 ;040.9 5580.1 2u0,26 20,02 20.19 266

16378 0.002 4145.1 5406.0 2v1.00 20.83 29.10 270

17197 O*OOE 43S3.6 6_07.9 2,2.43 20.43 29.19 278

14021 0.002 4062,2 6389,8 2u3.Z& 20004 29,19 203

18845 O*OOE 4770,8 6b01,7 2uS.08 20.80 29.20 20_

t988_ 0*002 ;979.8 8973.0 2u&.33 20.07 29*21 290

20492 0.002 5188.S 7268*0 2u7,$2 20.00 29*23 301

21310 0.002 5397,7 7506.S 2_8.67 20*92 29*26 307

22130 0*002 $807.1 7801.2 2uS*P7 20.90 29.20 313

22980 0.001 $818.9 8144.2 210.84 20.97 20.32 310

23783 0.001 bOZ?*l 8;37,8 211.08 21.93 20.38 324

24800 0.001 8237.6 8731.4 212,86 21.07 29.40 330

20427 0.001 b4;8,? gbEs.7 213.83 21.2_ 20.49 330

28249 O.OU1 &688.3 S_20.S 214.78 21.18 29.$1 340

27071 0.001 8072.S 9610,9 210,67 21.24 2_.$7 345

_7893 0.001 7089.3 g_12.0 218.SS _1,31 29.84 300

TNO-PNASE SOUNOARY
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C-2
THEgMOOYNANIC RROP(RTILS OF OXYG_

O*;OG AIN 150BAR

TEMPERATURE OEN$1TY V(BHIOV_

KELVIN GNOLEICC J/GMOLE

5;.3_3 0.040833 15877,77

36 &,3;0607 15736*2d

58 C,J;0332 15560*08

60 0.J;0055 15382,93

62 0,039?77 15203,66

6; O.J3g;qB 15022.22

66 0,)39217 1;836.b_

68 0.03893; 14652.30

70 J,_38650 14463,63

?Z 0,336364 142T2,30

74 d.038076 1;078,39

T6 0,037786 23681.$q

?8 O,J37494 13681.82

50 _.037%99 13470.98

02 0.036902 13272.92

* 02,264 0,036862 13245.49

o 02.264 0.000060 2339.41

8; 0,_00069 2392*UB

86 0*000058 2;52,63

88 0,000056 2513,_5

gO 0,000055 25_3.32

92 0.00005; 2633,4B

94 0.000052 2693,45

96 0,_00051 2753,34

_8 0.000050 2813.13

100 0o00004_ 2872.83

%_2 _.000040 2932.44
10; 0.3000;7 2991.97

%06 0.000046 3051.42

108 0.0000;5 3110.81

1_0 0,000045 3170,%3

112 0,30004; 3229.40

11; _000043 3288.6%

116 0,0000;2 3347.77

%18 0.0000;2 3436.B)
120 0.0000;1 3;65,96

122 0,000040 3524,99

124 0.00004& 3503.99

126 0._00039 364z.g4

128 0*000038 370%.87

130 0,000036 3760.7_

132 0._00037 3819.63
134 0.000037 3876.47

136 0.000036 3937.28

138 0*000035 3996.07

1;0 0,000035 4054,84

1;2 0.000034 4113.59

%;4 0,000034 4172.32
146 0.000033 4231.03

%we 0,000033 4289.73

150 0.000033 4346.41

152 0.000032 4407.08

154 0.000032 ;465,73

156 0.000031 46Z4.38
158 00000031 4583,01

160 0,_00031 ;641,64

%65 0.000030 ;788.%7

170 0.000029 493;.6_

175 0.000028 5061*16

100 0.00002? 5227.6!

185 0.000026 537;.20
190 0.000026 5520078

%_5 0,000025 5667,43

200 0.000024 5814.18

Z$O 0,000023 6108,0§

220 0,000022 6402,61
230 0,000021 6698,07

Z;O 0,000020 0994,65

250 0,000020 7292.00

260 O*OOO0%Q ?592.09

270 0,000018 7893.40
280 0*000017 0596070

290 0.000017 8502.19

300 L,000026 8810,04

310 0._00086 9120.;0

320 0,000015 _;33.38

330 0.000015 97;Y,11
3;0 0._0001_ 10067.66

V(IP/DU) v °VCDPI_V) T (_V/BT_p/V T_ERHAL
GONO_CTIVITY

CC-ATM/J ATM I]KLLVIN M,/CH*K

2_*?;; 11605.0_ 0.0_335;6 1.92950

25.510 1122;.5? 0.C_33845 1.91443

2_.219 10773*2% 0.003;223 1.0954G

_B,62% 10334.0§ 0.0_34617 1.87563
23,615 9906,82 0*0b35029 %,85516

25,303 9491.26 0.0030459 1*03400

2;.985 908F,11 0.0U39910 1*81233

2;,661 0694.12 0,C036362 1.79005

24.332 0312,03 0.G036878 1.7672t

23,998 7940.60 0.0_3F400 1.74393

23.658 ?879.58 0,00379S0 1.72010

23*310 7228072 0.0038830 1.69597
22,961 6487.79 0.0_392;3 %.67137

ZZ*6%S 65g6,88 0,0039792 %*6;6_

22.260 6234.77 0.0040461 1.62109
22.213 6193,01 0.0b4C5_S 1.61_72

3.96Z 0,39 0.0127867 0*07607

3,961 0,39 0.0124642 0.07713

3.960 0.39 0.0121544 0,0?965

3.959 0.39 0.0118432 C*OStS?

3,959 0.39 0.0115491 0,063;9

3.988 0.39 0.0112704 0,08542

3*907 0.4+ B,0110060 0.05734

3.957 0.40 0.0107547 0.04927

3.q56 0.40 0*0100154 0.09120

3.956 0,4_ 0.0102873 0.09313

3.955 0.40 0*010_695 0.09506

3.959 0.40 0,0_986A3 0,09699

3,954 0._0 0,0U96620 0,09892

3,95_ 0.40 0.0094711 0.10065

3,934 0,40 0.0092800 0*10277

3,983 0,43 0,0091122 0,10470

3.953 0.40 0.008943Z 0,10662

3.983 0.40 0*G_6700? 0,10653

3,983 0.;0 0.0_06242 0.11045

3.98Z U,;_] 0,0u84735 0.11236

3.992 0,40 0.0083281 0*11427

3.q92 0,4_ 0.0_81878 0.11611

].952 0.40 0.0_8052; 0.%1007
5,952 U.BO 0,0679215 0,%1996

3,95% 0,43 0.0077949 0,12185

3.951 0.40 0,0_76725 G.%2374

3,951 0.4_ 0,¢_75539 0,12562

3*961 0.40 B.0074391 0.1Z?4Q

3.981 G.40 3.0073276 0.12936
3.951 0.4_ 0.Gu72199 0.13123

3*951 0,40 0.0071192 0.13310

3.9_0 0.40 0*0070239 0.13496

$.950 0,40 0*E.69%46 0,13681

3.950 0.40 3.0_66189 0.13866

3*990 0.40 0.0b67287 0.2;0S0

3,950 0,40 0,0_66351 0.1;233
_.950 0.;0 0,0_69469 0,14_15

3,900 O.tO 0.0064610 0.14997

3.9S0 0.40 0.Cu6377$ 0.147T9

3.980 0.40 0.0062961 0.249sq
3.949 0.40 0.0061016 0.25407

3.949 0*40 0.0059189 0*15051

3,949 0.40 0,0_57470 0,16292

3,948 0,40 0,0_55850 0.26r28

3.948 0,_0 0.0054319 0.17161

3,947 0,4_ 0*005267% 0,17590

3,947 0.40 0,0_51499 0*A8016

3.946 0.40 0,G050197 0.18436
3,94_ 0.40 0.0047783 0.%9269

3.942 0.40 0*0_48592 0,20087

3.940 0.40 0.0040594 0.29893

3.936 O.;O 0,_U41766 0.2%686

3,932 0.;_ 0.0040088 0.22466

3,92? 0.40 0.0v38535 0.23235

3,921 0.;0 0*G03110_ 0.23q92
3,91; 0.40 0.0u35770 0*2;?38

3,906 0,4_ 0.0_3453% 0,254?3

3.097 0.40 0.0G33376 0,26199

3.86? 0,40 0,0_32296 0.26916

3,87? 0.40 0,003%2_3 0,2762;
3,865 0,43 0,0_30332 0,28325

3,853 0.;0 0,0029430 0.29019

VI$CO_IIY THERMAL OIELECT_IC PRANOTL

OIFFUSIVITY CONS[ANT NUNUER

G/C_-" _Q CN/SEC

6.1951 0.00089 1.56070 5,3444

5*8;90 0.00009 1,965.7 5,_8;9

5,;56_ O.QOdO8 1,560o6 ;.7900

5.092d 0.000q8 1.556_3 4,6186
W.7558 0.00008 1.558_0 4,2666

;.W;36 0.0008? 1.54734 4._332

;,%8;W 0.0008? 1,Y42_8 3.8171

3.886_ 0,00086 1.538_9 3.6169

3,6381 0.00086 $.53389 3,;3%6

3,;001 0.00085 1.52936 3.2600

3.1950 0.00085 1._2482 3.1012

2,9976 0.00064 1.520_8 2.9543

Z.814? 0*00063 1.51565 2.8185
2,8;62 0.00083 %*512u3 2,6930

_.4881 0,00082 1.S0637 Z.5772
2.;663 0,00082 1.30878 Z,5626

0,O_IZ 0,04226 %o000_2 G.7516

0,0b25 0,0;4%3 1,00070 0,7501

0,064_ 0,04642 1.00068 Q*7486

0*0655 0*048?0 1.00067 0._473

0.0671 0*08%$e %*00068 0,7460

0,0686 0.0536_ 1.000o; 0.7449

0.0701 D*05616 1.000_2 0.?438

0,0717 0.00672 1.00061 0,?429

0.073_ 0,06%34 1,000bO 0*7420

0,0?47 0,06402 1.00088 0.7412

d*0763 0,066?5 1.00057 0.7404

0.077_ 0,06953 1,00056 0,?397

0,0?93 0,07236 1.00068 0.7391

_*0809 0*07928 1.00054 0,7380

0*0824 0*07819 1.00083 0.737q

0*0839 0,081%8 1.000_2 0*?3?4

0°0855 0,08422 1.000_1 0._369

0.087_ 0.06731 1.00050 0.7364

0,066_ 0*090;5 1.000;9 0*?360

O,OYOU 0,09365 1.00046 0.7398

d.Oqlb 0.09689 1.00048 0.7351

0*0931 0.10010 1.000;? 0.?348

_.0946 0.10353 1.000;6 Q,73;4
0.0901 0*10692 1,000;9 0,_340

0*0976 0.11036 1.000;5 0*7337

0.0991 0,11364 %,00044 0,?334

0*%006 0412738 1.00043 0,7331

0.1021 0*%2096 1,00043 0.7328

0,1036 0,12460 1,00042 G*7328
0.109_ 0,12027 1.00041 0./322

0.1065 0.13201 1.00041 0.7319

0.1086 0,13579 I*OGO_O 0.7316

0.1094 0.13961 1.00040 0,7313

0*1109 0.143;8 1.00039 0,7310

0.1123 0.14739 1.00039 0.r308
0.1138 0,16135 2,00038 0*7308

0*1%52 0*%5935 1*00036 0.r303

0,1167 0*19939 1.00037 0,7301

0*1%61 0*16346 1,00037 0,/299

0,11q6 0*16761 1,000_6 0,729?

Q*1231 G.%78%2 %*000_8 0.7292

0,1266 0,18889 1,00034 0,728?
0.1300 0,19992 1*00033 0,72B3

0*%335 0*21%21 $.00032 0,7279

0.1369 0.222?6 1.00035 0._276

0,1;0_ 0.23455 1.0COJO 0*?272

_.A;36 0,24659 1.00030 0.7269

Q,1489 0*2588? 1.00029 0*_266

0,1534 0,28413 1*00020 0,7261
0,$598 0*31030 1*0G0_6 0*?25?

_,1661 0.33735 1*00025 0*725;

0.%72_ 0.36524 1.000_; 0.7251

0,1783 0.39394 1,000_3 0*?250

9.$84_ G.423;C 1.000_2 0.7280

0.1901 0*45360 1.00021 _,725%

0.195d 0,_04;9 %,00021 0,?253
G,2015 0,5%603 1,000_0 Q,7256

0,2_73 G,54822 1,0GOLq 0,7261

d*21ZS 0,38102 $.00019 0,?266

0.2179 0*61441 1,00018 0*?2?3

B,2232 0*64836 $,00018 0.72_1
0,22_ 0,68287 $*O00L? 0.7291

TWO-P_ASE _OUNOARY
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0.500 AT_ ]S09AR

T_HPE_&TU_E VOLUHE

_ELVZN CC/GHOLE

THERHOOYN_NIC P_OPE_T[ES OF OXYGEN

[SOTHE_H 130CHORE

OERIVAT[VE DERIVATIVE

_C ATNIGMOLE &TMfK

TWO-P_$E 30UNO_RY

INTERNAL ENTHELPY E_TROP¥ _v Cp VELOGITY

eNERGY OF sound

JIGMDLE J/GMOLE J/GMOLE °K J/$ _O_E °K N/SEO

°6_89°5 -6288oZ o7.21 35,65 53.26 _160

-61UZ,8 "&ZOO°7 o8.o9 35,79 53°76 _4_

-5995°5 "_g_.z 70*56 3_,87 55.75 _137

-5e$_°3 -5887°7 7_*37 3_°46 53°_5 117_

°578_°5 -578_oZ 7_°2_ 34°06 53°26 _112
o_75°9 • -967_°7 75°80 33°67 53oZZ _097

°_569°4 °5_69°1 77.4_ 33°30 53°_8 L_84

°_39_oZ °_5_°9 _0°98 37°60 53*34 _056

-_lkZo7 °514_°3 _30_S 3_°93 53._3 _CZ7

°_929o7 "_27o_ 86°_b 32.3_ 53,_3 998
"_921oS °_92Qol 67°77 3_°01 53°63 _8_

°_7_o2 °4717°8 89°DS 3_°73 53,73 967

-_&O_°9 o4602°5 9e°37 3_*_ 53°84 952

2721°_ _399°8 173°62 72°08 30°07 _73

_757,9 7654*_ 17_.30 Z_._6 3_°0_ 17_

2rg_°& Z_14,3 1r_°99 Z_,ON _°9_ 17_
2838*2 2_74°1 1_5,&6 ZLoO_ 79°8_ 179

1589°8 263_o8 176°32 72°0_ 79°83 182

2923°3 2693°_ 1/&°_ Z_°_ Z_°7_ 185

_008°_ 2612°_ 1_8*_0 _°97 79°72 187

_97o_ 7931*1 1_.38 ZJo_ 29°6_ 192

_277°3 3_49°E _e_,SZ ZJ°9_ _9o58 195

73_3*? 3_76°_ _Z°I5 ZO°_ Z_°91 701

_]45°_ 3_5o8 192*67 _*9_ 79o_9 ZG3

Z_72°_ 346_°6 _°2_ Z_,69 29,43 Z08

Z_13og 3_E1°4 18_°_7 _°_8 zg*_z ZIO

Z_55°9 3_8_.3 1_5,29 _°8_ 79,4_ 712

_597°_ 3_39*0 _$*_Z Z0°88 79°39 Z_3
7639o8 3697o8 2_&o_8 Z_o87 29°38 _15

7681,8 37_6°6 2_6._ ZO0_Z 29.37 71_
Z_°87 79,36 2_877_3,_ 3_19o3 _6°99

7769o6 38_°_ 1_7°_ Z_°8_ 29°34 270

_07°5 3932,7 2_*86 _o_ 79,3_ 222

78_9°3 399_,3 1_8._ Z_.86 79,33 _23
7891°_ _,0 108,71 E0°85 29,37 725

_933°_ _08°_ 189°_3 Z_*85 79°3_ ZZ7

791_o_ _167°2 1_9*_k Z_°85 29°30 ZZO

3026°7 4_75°8 1_9°94 Z_°89 79°29 730

3_58*_ 4_8_,_ 1_0°34 ZD°8_ 79°79 ZOZ
3100,_ 6_3°_ 1_g°73 Z_°8_ 29°78 _33

32_Z*_ _4_1*5 1_1.27 _a,84 79*27 735

31_°0 _46_°2 191,90 Z0,8_ 79°77 735

3725.8 45_8°& 191°89 20°8_ 79,26 738

3261,_ _$77°2 197*_5 Z0°84 79°_ _39

3309°3 _635.6 192°67 Z0,84 79*79 _t

3_3o7 4781°8 195°57 Z0°83 E9°2_ Z4_

3_18o_ 4_78*0 19_°39 Z0*83 29o_3 _6

362Z°_ 5_7_°Z 195°74 Z_°83 79°27 ZSE

37_,8 _ZZO°3 _96°06 70°_3 _9°ZZ 756
3832°_ 5_6&°3 _&o86 Z_.8_ _9*21 Z5_

]935°_ 5_12°_ 297°&_ 20,_3 79°_1 763

_Q39°7 5658._ 298°40 _.83 Zg,ZO Z_6

42_°3 58G4._ 1_9°_ 20°83 Zg°ZO 770

_35Z°& _9_°4 Z_0°57 20,83 79°20 ZTb

_62°_ 6489°4 2_L°97 Z_°84 29,Z0 _83

_769°9 _&eO*3 E_3,2Z Z0*86 79°72 ESg

_975,_ &gTE°& _°47 Z_°_7 Zg°ZZ Z95

5287°7 7_64,9 Z_o&6 20°_9 79o2N 30_

5396°_ 7557o_ Z,6,82 Z0°9_ _9°Z_ 307

6606°_ 7890°_ Z_7°9_ Ea.g$ _9°_9 3_3
5826oZ 8143°3 Z_8°_ Z_o_9 2_.3_ 31_

_a_6°_ 8_3&°7 ZZO°_L E2oOJ Z_,36 37_

6_8°L 9C74°9 Z_o_7 _1._3 _9._ 335

66_9o7 9_9°8 Z_Z°9_ 71°1_ E9*5_ 3_

_871°9 9615.3 2_3._1 21-_ 29°5_ 3_5
_Q8_°8 9911°3 _,70 E_°3_ Z9o6_ 35_
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(32

THE_MODYNA_I; PROPERTIES OF JxYGLN

TEMPERATURE DENSITY V(OM/JV)p V(IP/DU) v -V(DP/OV) T (Or/OilY T_R_AL VI_CDSIr_ THERMAL OIELECTvIC _ANCIL
_ONO_CTIVITY 3[FFUSIVITr _ONSTA;,F _UMK_ c_

KELVIr_ GMOLE/CC J/GMOLE _C-ATM/J ATM I/K_LVI_ M_/C_-K _/CM-_ SQ CM/SEC

x _03

50 O.O_gbG8 1SZ35.9_ _.510 1122_.M0 a.&_3_3 %._i_ _.8W9o O.OOO_9 _._65_8 5._57

58 0._0332 £5560.8Z ?_._19 IO_T_.O_ 0._03_ 1._90_3 _._Z_ O,OO_B_ _,_6GbZ _,Zqll

bO 0.}_0050 1_3_3.6_ _,9_1 l_33W,qO O.O_3_61_ 1._5_6 _._3Z O,O00_e 1,556Z_ w,)_

_ 0.03_770 152_,q_ _,61_ 9_0Z_7 0,0U3_026 I*_5S_ _,T_b_ 0*00088 I°5_1_ _.c6_9

_ 0._39q9_ 15023.02 2_.303 9_2.1Z _._35_57 _._IqOe _._q_J O.O0_B? hSqZJ5 _oJ335
_6 0,339?1T 1_39.2_ 2_.9_5 _GBZ,gZ 3.GC35907 1.81Z3_ _.lS_ 0.J0087 1._2_8 3._%ZU

_8 0,)3_93_ _W653.15 _,_6Z _09W,9_ J,0_3_37_ 1.79009 3,_6_ O._O0_ to_38_0 _._1V2

TO 0,_3865i 1W_6_._I 2_.332 _312.90 0.0_355Z& 1.?b728 3.638_ 0.00006 h533_G 3._3L_

ZZ 0,_3935_ 1_2_3.20 23,998 _9_o_T O,G_3T3?T 1.?_30_ 3._85 0,00_8_ h_ZqJZ _._603

7_ 0,_380_7 1_0_9.3Z 23,650 750_,_ 0,0C_79_ 1.7Z_21 3.19_ 0,Q0085 1.5E_3 $.10L5

_6 O,03ZTOZ 138_Z,55 23,315 7_9,60 0,_3052_ 1._601 _,9_8U 0,0008_ 1,_O_b ?,_5_

78 0,_3T_9_ 13682,_ 27,967 6_88,b_ 0,0U39139 1.671_Z Z.815u 0.000_3 1.515_6 _._I�T

00 0,_372&0 13_79,99 2_,515 65_Zo_ 0,G_3978_ 1.6_6_S ?.6w5_ 0.00083 1._11.3 _._932

82 0.038q0_ 13ZT3,9_ _._60 6_35,06 O.G_O_TT hbZll_ Z.W_SW 0.00082 1.5_03_ _._7T_

_ 0,03560_ 13060.58 _L.902 5923.10 _o00_1Z09 1.595_0 _,3_ 0,00081 l._o_bq 2.W706
_._w9 G,036595 130_9,_1 2t,_93 5915,5_ 0,0_1_ h59_8? _,339_ _,00001 1.5_1_7 ?o_681

e;.G;g u.:OOM7; 2380.Zu ],965

_6 0,3000ZZ 2;39,7_ 3,96k

88 0,_00070 _5000_b 30_63

_0 0,0000_ 2561050 3,q62

_ L,OOOO6Z 262Z.18 3.961

9_ _,O000&6 _6dZ.65 3,060

96 G.O000_ 27_Z.q7 3,959

qO 0.300063 20_3,10 3,gsq

100 U.000062 2_0302J ),_8

IOZ 0.000060 _Z3,_O 3,9_7

1_6 0,000058 30_2,8_ 3,956

108 0,000057 310Z._u 3,956

1%0 0,000050 3_62._1 3,_56

IL2 0°900055 3ZZ1,63 3,955

%L6 0,000053 33_G._9 3,q_

118 0,_0005_ 33_9.83 3._5W

1_0 Q0_00a_I 3_5_°11 $,95_

1_2 0°0000_0 35L_.30 3.9_W

IZ_ O.O00O_q 35TT,53 3,9_3

1_6 &._O00_9 363_,b? 3.953
IZ8 001000_8 36_5077 30_53

13P 0,0000_7 3T5_,8_ 3._53

1_2 Q.aOOG_b 3813,86 3,953

13_ O.JGSO_6 3872,8_ 3°9_2

13_ &,OOOOw_ 3990.7_ $,95_

1_b 0.0000_2 _Z6,ZO 3,_5_

1_ _._000_1 _ZO_.GI ].951

l_ 0.a000_ _b_h33 ],95%

1_8 _,_0_039 WSz_°Sa 3,9_1
lbO 0.000038 _637°S_ ],951

I_5 0.00003? _,Zb 1,9_0

1?0 C._0_036 _930._6 3,950

175 O.JO003_ 507T.63 3.950

1_ 0.000033 53?0,98 3,9W_

130 _.}OOg3Z S_1_,7L ],_

_S 0.000031 560_,_ 3,_

ZOG u0_oao3L 5_1_,30 3._W?

?lO d,00_027 6_95.85 3°9W0

_?0 0°0000Z3 7_1.73 3.9Zl

_ J.}OOOZ2 _195,15 3.91w

3QO O.O000ZO 8_QS,6d _08q_

310 _,_O00ZG _L19,13 ].884

3_0 O.JOU019 9_3Z,2Q 3.8Z7
330 _030001_ 9r_8.0_ ].sbb

3_0 0.000018 100o_.62 3._5_

O,W¢ 0.01263Z5 G.O_80O _,062T 0.0350q 1.00088 v,t551
0,_ _.0122966 O.O?g_ _,Ob_ 0,03669 1,0CO_b 0,_533

0._9 0.0119_20 0.0858_ O.ObSt 0.03_e 1,000d_ 0.Z51_

0,_ 0,0_16660 _o0857T 0°06z3 O.O_OT_ 1.0CC82 _.1500

0°_ _._1%3769 C.08569 _.Q68_ O,O_Z6q hOCO_O 3.7_6

0,_ 0,5111C3_ C.J_51 O.OrO_ O.OW_TI Io000/0 0,?_73

0._ 0,0103623 0,0_338 O°O_k_ 0.0_I0_ 1.00073 O.IM_O

Uo_ 0,010138_ 0,09_31 _o075_ 0,0_321 hOOOTZ 0.T_31

0._9 0,GQ97211 G.3_916 Q,O?g_ 0,05r72 hO00o_ _.z_l_
O._O 0,0695259 0,10108 0.0_I_ 0,06003 %,0D0o8 O.Z_07

_._0 0,G&93308 0,I0300 _,_szo 0°06_39 hICOb6 C.I_£

0._ 3.0_98Z2 0,L0083 _,0_5_ 0.06_Z2 L0000o_ O,VIe7

0.50 00_080_1T O°_Z5 0.08T2 0,0697L haO_b3 5,Z381

_°53 0.G_866Z6 _.L_366 _.0_7 O,GT_Z [,_CObZ _,Z3T6

0,50 0°0C8_G_3 O,LLZS7 00090_ O.OT_7_ h_OObl _,7371

0°_0 0.G08361_ 0,11w_7 0,0_1! 0°0_73_ hO00_O 0,Z366

5,5_ 0o0_8Z193 G.1163_ G,093Z 0°0800_ hOa059 _,Z3b2

0,5) 0.008_019 0,L10_ _.09_ 0.08Z69 h300_8 C._35Z

O._J 0,0CT9_9_ 0,IZ316 0.096Z Q.08S_1 ioO005T 0,_353

0._0 0,0_78210 0,1220_ Q,09_7 0.088%7 1,000_6 O,ZI_q

0,5_ 0,0G759_I 0.I_393 _,O_�Z 0.09_9_ hOQ_S L._3_6

_._J _.0L75771 0.L2580 J.1_O_ G,093To 1._G05_ _.73_2

0._0 O°OuZW610 0,I_6? O.IUZ_ 0°0956E hO00_3 0,733_

O,_D 000_73W8_ 00_2_5_ J01_3_ 0.d9957 haO0_3 0,_335

_.50 0._u7239_ _.131_C J.I_S_ O.LO25E I.a00_2 _.7332

Q°53 3.0_?1335 0.133Z_ 0.i_60 0,I05_1 hOOeY1 3.73_8

O,SJ 0,00_0310 Q.1351_ 0.108_ 0.I0_5M hOG050 0.?32_
_,50 O,_6q31W 0,_3_9q a.lu_o 0.111_1 1.00050 _.z321

G,50 0.Gu583_5 G.1388_ 0.111_ 0.11_?( haO0_ _.7318

C,53 OoL_b_O_ 0,IW]57 3.1_5 0,11r_ l°O00w_ 0.7315

G,50 0,0_06_9Z 0.1WZSC O.ILI_ 0.L2101 h000_8 G,/312

_.50 0,0u55603 0.1_33 _,_I§3 G°12_Z1 1.00_wT Co7310

_,_J 0,C06_739 0,I_615 _°116d 0.12?_5 L.300_7 UoZIG?
_,50 0,0u63897 O.I_Z95 U,ILO_ Q.130rE 1,0_0_6 0./30_

0,5_ O,0ub3OTT 0,I_97_ u,1196 0.13_0Z hOGO_5 Q,_303

G.Su _.0_5?55_ 0.1630T 0.1301 0.159_ L.OOO_L 0,_?_

_,Sd a,Gu_59_3 0.16Z_3 J.1330 0.16893 I._0_G 0,Z783

_o5_ _,_u5_306 G.LT_?5 O,IJZJ 0.17817 hJ_C_9 _,/_8C
Q.S] 0,0_2931 O.LTb03 0,_3 0,18r61 _.000_8 0.7_7_

d,50 _.5u51553 0,18028 _,L_It 0.I_I_ hOOOJZ _,72T_

Q,5} _.G_02_T C°L_M_ J,L_J 0.20708 hOQO_6 C0726q

0.53 O.O_SZ_ G,L_ZS! 0,t53_ 0,Z2_79 h3_O_ _,TZo_

0.50 0.00_526 0.290_ 0,I_ O.Z_SZ3 1,00033 0,/25q

0.5) O.CC_IT_ 0,_10_ J,IZZ3 O,Z�Z_ 1,_OCJO }.7?53

0°_0 0.0_38553 O,ZIZ_ 0.1_wI 0.330?_ 1,000_8 ;.Z251

G.59 0.0033386 0._6_01 0,2_Z. 0._38_i 1.000_ Q._Z_2

0.5] 0.C_3129_ 0._63_ J,21?_ 0,_9157 h3_0_3 _.727_

TWO-PHASE BOUNOARY

163



G-2

O.GGO aTH I_OBAR

THERMOOYNAMIC PROPERTIES OF OXYGEN

TEMPER4TU_E VOLUME ISOTHERM 130CHORE INTERNAL ENIHALPY ENTROPY Cv Cp VELOCIIY
OERIVATIVE DERIVATIVE ENERGY JF SOJND

KELVIN CC/GMOLE CC ATH/GHOLE ATMIK J/GHOLE J/GMOLE J/&MOLE°K J/G _OLE -K H/SEC

5_038_ Z_.W9 288233 38093 -6%89.5 -6188,0 _7,11 35,65 53.26 1183

56 2_.83 2T6WSN 37.99 -8102.3 -61_G.5 D8.69 35,29 53.26 L1_9

58 Z_,Tq 267151 3G°&7 -5995,5 -5_9_,0 7_,_6 3_,87 53,25 113T

_0 3_.97 256033 35.T8 -5_89,_ -5687,5 7Z,37 3_*_ 53,25 112N

_Z _5,1_ 2_909_ 3_.7Q -5782,5 -_781o0 T_.11 3_,08 _3,28 1111

6W 25.32 Z_0337 33.68 -5676.0 -5_7_,5 T5.80 33.68 53.2_ 1_9T
_8 Z_,50 Z31753 32.63 -_589o5 -5567,9 7T._ 33.30 _3.2_ LO_W

68 25,88 2233N1 35,63 -5_82.9 -5_6_.3 79,03 32.9_ _3.31 LOgO

?0 _5.87 _15_97 3Go86 -5356.2 -535_.7 40,_6 3Z,b_ 53.3_ L05_

_E _b°07 207_19 29,70 -5Z99.5 -5_7°9 _Z._8 3Z,Z_ 53.38 L_L

?W _b.Z6 1_10W Ze,TT -51_oT -51_1.1 _3._5 3Z°93 53._3 L_

76 _6o_b 1983_7 2T,85 -5035°5 -5_3N._ 8N.9_ 31.6_ 53,_ LG12

78 26°_7 1537N6 ZboqG -_9Z6°_ -_927,_ _8,36 31.31 53,S_ 9_B

_0 _6,BI _TbZq8 E_°8q -_21°6 -_Z_oC 67,T2 31oJL 53.83 9_3

8Z ZT,_O _659_9 Z5.ZW -N?I_,Z -N712,6 _9,0N 3_,73 53,73 967

85,5_Z _,_0 $SG3Z3 _3.?? -NSZL°_ -_5_G,3 _L,3_ 3J,Z_ 53,93 9_
85.57_ %1N30°77 GGcJ_ 0.007 _73_,_ _33°3 1_Z,57 _I,L_ 30.2_ 17_

86 11691,98 6T$Z 0,007 17_7°G ZN_,Z 172,?Z 2%,1_ 30,20 1_3

88 117_°_3 Gql_ 0°0_7 %790.5 _5060G 173o_1 _L.09 30°12 177

• 8 1208Z,Z5 _OB_ O,OOT 1833._ 2586,_ I_W,_q _L._7 30.05 1_9

92 IZ3WG°Z_ _265 0,807 18_6°2 2626.6 ltW._5 _Lo05 29°99 _81

9_ $ZG29°_1 7_1 0o00_ $916o_ 2G86°7 175°_0 _1,0_ _9.93 %83
96 Izqlz,$B 7bit B°_06 1962,5 27_,5 17G.OE _1°02 29,88 185

98 1319_.28 7791 0.006 ZO0_,_ ZBO6,_ 176,b_ 2_,01 29°83 18_

100 _3N_$,87 796_ O°OOG _0_6,_ 2_5.8 lrT,2_ 2_.9_ 29,79 $89

IOZ 13756,95 5135 O.QOG Zd89°_ 2qZ_,_ IT7,53 Z_°9_ 29,75 191

1_ l_03T.bb 8311 O.QOG _131,_ 298_,B 1_8,_L _8.9_ 29,71 193

1_6 1N31TogW 8_83 _.8_G 2173°8 30N_°Z 1_8.97 ZO,gb 29,6_ %95
%08 1_597,85 6655 0,006 2216,1 3103,6 1_90_3 _.95 Eg,G5 lqT

110 L_SrT._Z BSZ6 0°006 _255°3 3166°6 I_O.DT Z_°9_ 29°62 _99
_12 15L_6.6_ 8997 0,0_5 Z300.6 3226.0 1_0o6_ Z3.9_ 29°59 201

11_ • 1_N35.63 916_ 3,_05 Z$_Z°e 3281°Z 1_1.13 Z0,93 Eq.5? EO3

116 1_TL_,31 9336 8,00_ 235_°9 33_0°3 $_Lo6_ _°9_ Zq°5_ _OW

118 IS99Z.75 95_8 _,005 Z_27°1 3399._ 18Z.15 20.gl 29.52 28_

lEO $_Zr0.95 _678 0°00_ _q.Z 3_6°W l_Z.b_ _0°_1 29,50 208

12Z %_5_6,93 9_ 8.005 ZSL_.3 35_7._ 1_3,13 Z_.qO 29,_ 210

_Z_ 16_EE,70 LO01T 0,00_ 25_3,3 357_,3 _3.51 ZQ,90 2q._G ZI_
%26 1710_,Z5 10_8G |°00_ 259_,_ 363_°2 16_.0| 20,89 2g°N_ Z13

_Z8 17341,60 _038_ _.Q05 2G37._ 369_.1 11_°5_ 2Q°89 29._3 215

130 17658.91 L0523 8.005 2bTq,N 3_3,0 $_5,00 Z0,66 zq,_2 ZIT

L3E 17935,98 lobql 0°00_ 2721°W 3_11°8 18_,_5 _,85 29,61 258

13_ 18212.90 L0860 0,005 2783._ 3870°6 165,89 20,88 29°39 ZZO

k3E 18_89.6_ _028 0,80_ 2605.3 3qZ_°_ 1_°33 ZO.8_ 29.38 262
13_ %8766°33 L$19_ 0°00_ 25N7,Z 3966,1 166.76 Z0,87 29°3_ 2Z3

1_0 lq0_2._S _1363 0.00_ 2559°_ _6.8 la7.18 EO.8T 29°36 2_

I_Z 19319.26 _1531 8.00_ Zq$_,G _1G$°5 187,60 20,86 29.35 267

IN_ 19_95,58 11_98 O°OOW Z972,9 _6_,E 146°81 EO,$b 29°3_ 228

l_G 198_E,_5 11865 0,00_ 30_N,_ NZZZ,9 la_,_1 2_,86 29,33 230

%_0 201N7,8_ 12_33 Q°OOW 3056,? _Z81,6 188,81 20,65 29,32 Z3L

150 Z0_23,8_ 1220Q _.00_ 3098°5 _3_0.2 ld9,20 Z_,85 29,38 233
35Z ZObg_.?_ IZ$87 O.OON 3%WO.N w3qa,_ $_9.59 20,85 Z9,3_ 235

IS_ 20975.58 1253_ 0,00_ 3_86.Z WW57,_ ld9°98 Z_,65 29°30 238
15G 21251.30 LZTO0 0.0©_ 3Z2_,0 _5%6.0 1_0.35 20.85 29.29 634

158 _15_°97 12867 0,00_ 3Z65°9 _57_°6 1_0.73 _.8_ 29.29 239

180 21802.58 1303_ 0.0_ 33D_,T _633,2 191,10 20°8W 29.2_ EN_

16_ Z_91,Z_ _36_0 8,O_N 3NIZ.Z _779°5 l_z°ao ZO,$N 29°27 2_5

170 23179,_N _3685 0°00_ 35_6,G _9Z5°8 19Z._? 28,8N 29°25 2W8
L?5 238GT,50 _251 8.003 3_21.% 50_2,1 1_3.72 20,83 zq.zN ZSZ

188 2W55_,1_ L_69_ 0°003 372_,_ 5218,3 %96._ Zd,63 zq,zw 2_b

185 ZSZ_Z,5_ 1511_ 0.003 3829,$ 536_,_ 1_5,3_ Z0,83 29,23 259

190 259_9.68 I_ZN 0.003 393_oZ 5510,6 196,1Z _0.83 _9,Z_ 263

199 Z6GL6,Sq 15938 0,088 _038.5 5656,? 196,_6 Z0°83 zq,2z 268
Z_O 2T303,3_ 16352 0.003 _IWZ.9 580_.6 1_7o62 20o83 29.2_ 269

210 _8_6.ZE 17179 0,803 _35_.5 80_.9 1_9._5 Z_.SN 29.2_ 278

Z_O 300_4o53 _B005 0°003 _$GO,_ 835T°0 200°VO ZO._5 29°Z_ 283

Z30 31WZO,3W 18831 0.003 _?89°0 G67q°Z 2ul,70 Z0.88 _9°22 289

_0 36791°72 L_658 0.003 _97T._ G971.N Z&Z,9_ 20.87 29,23 295
250 3WI62,?q 20_6_ 8,OOZ 5_0_,9 ?_G3°8 ZO_.I_ E0.89 29.25 301

2_0 35533,_5 21305 O°OOZ 539_,Z 75_6°N E05°Zq EOogZ 29.Z? 30?

270 38903,90 2ZlZ9 O.OOE 56|$,7 T8_9°3 2_&°39 20,95 29.30 313

280 38_7_,11 ZZ95Z O°OOZ _815o5 81N2,N 2_7°_6 Z_.gq 29.33 319

Z_8 3qG_W°IZ 23T76 O°OOZ 6025°? 8_35°9 Z@B°_9 21,03 29,37 32_
308 N1013.95 2W599 8.002 6236°_ 672_oB 2Ug. Nq 21.07 29,_L 330

310 _2383._ 25_2_ o,oaz b_7._ 982w.z 210°_ 21°13 29°_ 335
320 _37_3.1_ z_z_ o.ooz 6659,1 9319.1 2_1.39 2%.18 29.52 3_0

330 w5122.55 z708? o.GOZ G671,_ 981N.6 212.30 2_°Z_ 29,55 3W5

3_0 W6Ngt,6N 27890 0,00_ 70_N,Z 9910,7 Z13.$8 21.31 Zg.EN 350

4 TWO-_HISE aOUNOARY

iG4



C-2

]HERMOJYNAMIG PRUPERTILS OF OXYGEN

0,600 ATM ISOBAR

TEMPERATURE OENSIIY VIOHlOV)p @(DPIOU)¥ °VKDP/OVI T (OVIOT_/V THERM&L VISCOSITY TMERMAL OIELZCI.IC PRANOTL
GONOUOTIVITY JIFFUSIVITY CONSTANT KUMdE_

KELVIN GMOLEICG JIGMOLE CC-ATMIJ ATM [/ KELVIN MWICM-K G/CM o" _Q CMISEC
X 10_

• 5_,358 0,000813 15BT8.9_ 2_.Tkk 11b06,11 1.G_33_3 1.92953 &.1951 0,0G089 1,_bB/C 5.3_40

56 0,0406G8 05r36.60 2_.5x1 11226.2W 0.C;338RZ X._IW4_ 5,a50_ O.OOQd9 t,5_5_8 _.u_F
58 0.0_0333 15561o_& 21,219 lOrTV*90 O,O_3k219 1,895_6 5.4_75 O,O00B8 1.5_067 4,101_

BQ g,O_O05_ I_38R,N5 _5o921 I0335,74 l,G_3k613 1,87160 5*0_31 O*O0_BB I*5_695 g,_19_

04 Q,339499 15023.8_ 25.30N _4_,91 O*u_35RB_ 1,d3_12 _,444_ 0,00087 L.54736 w.u338

b& 0*039_18 1_8g0,_1 2_,gBb _088*83 0,003_90_ 1,Bt_kl 4.1_5g _*OOOB/ 1,5_2_9 J,_iZg

&8 0,03893_ l_Sk*Oa _,ES_ 8_95.B_ 0.0C3&377 1,7g_2 3,887_ O.O00B_ I,_3_41 3.bl?_

rO ¢.o3S_51 1_g_,38 2_*33_ 83_3*7& 0,003_873 1,7673_ 3._3_3 0.0008& I,_33_0 3._3_1

l_ 0+0383_ 14_fg*lB _],_08 _R_*3R 0,0U37_ l,l_gO_ 3,gO_ O,OOdB_ I.i_q_8 _,_605

74 0,03_Q77 lg080,2_ 23,&_g 7581,_ 0,00_79k_ 1,724_ 3,195_ O.QOQBE 1._3 3.1017

_& G,_377e7 13883,_Q 23,315 7_30*kB 0,GG385_3 1,&gbO_ z,ggB3 0,0008_ 1,520_6 2,_5_8
28 0.337R95 136d3.79 2_,967 6889,5_ O.du39136 1,671_7 2,815_ O*OOOB3 1.51567 2.8189

80 _,037200 13W_1,01 2_,&15 6558,33 0,0039785 1,&4651 2,6N58 0,00083 I*SI1_R _,&g]k

_2 0,338903 1327S*Q_ Z_,2_0 &23_,51 O*OOkOk73 1.6_119 Z,_BB7 0,00082 1.5_639 _o_77&

8N G.O3EEG3 130&g,66 21,902 592k,C0 O,CCk120S 1,595S6 2,3_3_ O,OO_B1 1,50170 2.47_8

_B,5_Z 0,036365 1_898,65 21,618 568_,65 _,0U_1813 1,57_1_ 2,2364 O,OOOB_ 1._9798 Z.3929
_5,572 G.OOQ087 Z_13,80 3.9b8

_6 0.000087 ZW_b. Br 3.967

_8 0._00085 Z_dB,_4 3,q6&

_0 U°_00083 2549,7_ 3,965

92 0.000081 2&lO,gO 3°9&_
q_ 0,_00079 _671,83 3°gb3

9_ Q,_09_77 _732,5_ 3,96_

_8 0,_00072 2T93,18 3,061

100 0,3_007W 2853,&3 3,BEG

1_2 0,000073 Zg13,q_ 3,9_0

$3R ._,000071 297W,1_ 3,950
106 0,000070 303_°22 $,9_8

t08 0o00_0_9 330W,Zd $,gBB

110 0,_00067 315_,GB 3,957

112 _,_O00_E 3213,8_ $,95T

114 O,O000&_ 32T3,_ 3,057

116 C,_O00_ 3333,ZX 3,956

t18 0,000063 33_E,7_ 3°9_6

$_0 0,000061 3_5Z,27 3,75b

12_ O,O000bO 3_11,70 3,055

12_ 0,_0059 35_t,CB 3,955
IZ_ G,_00058 3630,Rt 3,_5_

128 OoO000_B 3680,68 3,9_

130 _,JO00_7 37_8,91 3,_

132 G,3OOO_b 3808.09 3°95R

13N _.00005_ 38&7°EN 3,05_

136 0,Q0005_ 39Z6,3R 3,95_

%38 0,000053 3985._1 3.g_3

1NO 0,_Q0053 _O_k,k5 3°953

1_2 O.O000_Z 4103,_5 3,_53

14_ G,OOGD51 N162,_ 3,053

148 _.000050 _EBO,30 3,053

180 0°0000_9 4339,19 3,95_

152 0.3000_8 _Ig$.OT 3,952

15_ C.3000k8 W_B&,g3 3,052

156 0,0000_7 _15,7_ 3,052

1_0 0,3000k8 _633,N_ 3,9_2

165 O,303Okk _780°3_ 3,951

1_0 O°UOOOW3 _927,Z_ 3,051

IT5 _,O000k2 5_7k,14 3.951

180 _,_000_1 5220,03 3,9_0

%_5 _.3000_G 5367,F_ 3,950

1_0 0.000Q39 5_lN,&4 3,�Ng

195 0.000038 5661,55 I,�Rg

_00 0,000037 5808,_5 ],3_8

_0 Q°000033 639?,83 3,9_k
2]0 0,_00032 &&93,6_ _,9w1

240 _.JO_03_ &_90,54 _,938

ZSQ O°JOOO_q 72_8.?b 3.933

Z_O _oO00QZB 75d8,53 3,g_B

Z?O u.000027 78_0,0/ $,9_

2_0 _,3000Z6 8193,5_ 3._15

_0 0.000025 8_gq,Z_ ].qG7

3GO _.300U24 880T,3_ _,8_8

310 C.OOQOZ_ q_17,86 J,dB_

320 0.0000Z3 9_3t°0[ 3,878

0.5_ 0,0125182 0.07983 O,O&;1 0.0302G I.OCl.N @.75S5

O*BJ 0.012_k30 0°0802_ _.06_ 0,03053 1.301_3 _.7581

o°Bq O*01ZIGqE 0,082[_ 0,066_ 0.03212 1.001_1 _.7560

O*Bq 0.G1178_t O,08WO_ 0.0675 0.0337N 1.00b_B 0.75_1

0°50 0,01_k660 0,38_06 0.069_ 0.03539 1.30096 0.7_23
0°50 0,01120_ 0,38788 0.0705 0.0370e 1.0C09N G,_BC8

0.5_ 0.01003k5 O,08gBO 0,0721 0,0388_ l°O00gE b*/_9_

0°5g 0,0106803 0.09171 0,073_ 0°0_05_ _.000_0 O,_BO

O°_ 0,010_388 0°00363 3.0T51 0,0_236 1.00088 _,_N68

O°_g G,@Iozogo 0,3955_ _.0766 0.0_19 t,O00Bb G._5?

o°_q O,oogvgo0 O,O_TN_ G,0782 O.O_&O_ 1,000_5 0.7k_7
0.5_ 0,0_97811 O,_gg3q _,oTg/ 0._70_ 1.00083 0.?_38

G.59 0.C_9_81_ 0.10131 O°OBIZ O.O_qBB 1.000dl 0.TNZg

0.50 0,0093gG3 0,10323 O,08EB 0,05185 1°_00_0 0.7421

0,_ 0.0092072 0.1051N O.OeR3 0.0538_ 1.00078 0,I_13

_*50 O.GOVG317 0,1070_ _,0858 0.05589 1._00_7 Q.r_O&

Q,5_ 0,008863_ 0,10896 _,0873 0.057q_ 1,00Or6 Go7399

O*_g 0.0_87012 0.1108T 0,0888 0°0600_ 1.O00_N 0,7303

0.50 0.0085_5 0,1127_ O.OqOW O*06ZZE 1.000T3 0,_387

0.6J O°_Q839_$ 0.11_67 o°Oglg G.O6W37 1.000_E 0.7381

_.60 0,0£82510 0,11657 O,O_3W 0.06657 1.0GOT1 0,7376

0.80 0.0U81116 O,tlBk_ 0.09_9 0.06881 t.O00bg 0.1371
0*60 _,0&70772 0.12035 _°09_ 0.071Q7 1,00008 O,73&S

0.60 0.0b78_73 0,12223 _.0q79 0,07337 i._0067 0.7362

0.60 0,0U77218 0.12_11 0,090_ 0,0_57C l°O00_& 0.7357

0.60 O,O07&OOk 0,12_09 0,100_ 0.07807 1.00065 0°_353

0.60 d,QQT_BZg 0._2786 _olO_J 0.080_6 l°O00&_ 0._3N9

0.60 0._73_gZ 0.1207_ 0.1038 O.08ZBq 1,000_3 0.73_

0.60 0°0_72500 0,13158 0,1V53 O.OB_3g 1o000_2 0./3_E

Q.b_ 0,0G71522 0.133_5 0,1_68 D.0878_ 1.00061 0,7337

O*b_ O,O_?ONB6 0.13_31 O,IOBZ 0.09038 t,OEObl G.7333
0.60 3.GO69WBO 0,13717 O,tQVr O.OqZ93 1._00_0 0.7329

O°6Q Q.Ob6850_ 0.13901 Q.1111 0,005_ 1.00059 0,_326

0.6d O.O_&7_S6 G°I_OB_ 0,112_ 0.09813 1.00058 0.7323

O*6G O.O&6&63_ 0,1_2G8 0,11k0 0.10_78 1.00057 0._31q

Q,60 0,0Q6_739 O,lk_O 0,1t55 0.103_ 1._0057 0°731_

0.6_ 0,006_867 0,1_632 0,1160 0.10&1_ 1.00056 0.131k

0.6_ O.G_&_blg O.lkBIZ 0,1183 0.10888 1,00055 _.r311
0.60 0.GC6319_ 0,1N092 0,110_ 0,111_R 1.G005_ O.r30B

0,60 G*Q061222 0,1_0 0,1_33 0,118_ 1.00053 0,13Q3

O,bO 0°0050373 0°15883 0.1268 G.1258_ 1.00051 0,7297

G.60 0°0_763_ 0.1b3ZZ 0,130_ 0,13321 1.00050 0.7202

0.60 O.C_55907 3.16758 Q,133r 0.1_07_ 1°000_8 0°1288

Q,bd O.OuBk_BZ 0,1718g 0.t3_1 0.1N_4_ t.O00_ 0.7283

0*60 0._052_01 0.1_617 0.1404 G,15632 1.0U0_6 O.r270

0°6_ 0.0C51608 0.180_ Q.143d 0.1&_3_ I.Q_G45 0._27_

0.60 O°CuBOEV& Q.1_63 0,14r1 Q.17255 1.00043 0,_272

0.60 D.G_78G_ 0.10293 0.153_ 0,189_ 1.00041 0,72&7

0.60 0._5661 0,_111 O.tbO_ O._ObBE L°02039 0.7Z62
0.63 _.GOk3613 C.ZO_IE 0,166_ 0,22_9G 1.0GC38 0.72_8

0._0 0,C_41815 0.Z1707 Q._Z_ 0o24351 1.000_6 0.7B_

0._3 _,&u_0127 0._2486 Q,t?8_ 0,E_65 t._G035 0.1253

0.63 0,013857I G,Z]254 _,18W4 G.ZBZ3C 1.00033 Q°r253

0.60 0.uC3713_ 0.2_QIC J,19_ 0,302_ t.O_O_ 3.r253

U.od 0.0_3579T 0,2k755 d,L95_ 0°3_304 _.0_031 0._2_5

O*EQ O,O03W_S5 0._5_0 _,2_16 G,3k_Q7 toO0030 O,Z2BB

Q°b_ 0.6C33377 C.Z&Z15 _,Z071 6,36554 1.000_9 _,?263

0._3 3.0_3_31_ 0.26_32 _,Z1Zo 0,38741 t*000_8 _._2_8

Q*60 0,_031300 O.276NG O.Z18U 0,_0068 1._0027 0.7275

O*6J O°OQ3G3_7 G.Z83kO 0.2_3_ 0.43232 $.00_6 _./283

0.60 0.0G29_51 0.29033 0._28_ 0._533 L,OCO_ U.r292

* _WI-_ASE dOUNDA_Y
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C-2
THERHOCYNAHIC PROPERTI[S OF OXYGcH

0.700 aTH Z$084R

TEHPERATURE ¥OLUHE

KELV|N CC/GHOLE

ISOTHERN I$OCHOR[ INTERN&L ENTHALPY ENTROPY

DERIVATIVE OEqIVITIVE ENERGY

CC kTNIGNOLE ATN/K J/GNOLE J/GNOLE J/GHOLE-K

Cv Cp VELOCITY
OF SO, NO

JIG HOLE -K HISEC

• Sk,3Sg 26,49
56 24,63

98 Z_.T9

60 26.96

62 ZS,lk

66 Z5,32

66 IS,SO

68 ZS.68
70 IS.ST

72 26*06

76 26.26

76 Z6.46

71 26.67

80 ZG,Ee

sz 27,1|

E6 Z7.$|
16 Z7.SS

• 80*908 Z7*61

+ $6.991 9gZZ.3e

18 10|$G.97

90 1o302,re

92 10147.40

96 10792.13
96 11039,1E

98 11278.93

100 11121,11

IOZ 11763.61
£Ok 12835.07

106 XZZ46*SZ
101 12417.39

1£0 12727,92

112 12968.13

126 13208°|4

£10 £3647,68

£$1 13617*00

121 £3926.21
£ZZ 14165.12

224 £_403.E3

12E 14642.35

121 14880*8g

131 15111*81
232 lS3SE.E6

134 15094.71

£36 IS132,63

138 16070.01

£40 16307*66

14Z 16164.80

144 16762,02

146 17019,14
141 17256.16

IS0 17493.00

152 17729.92

1Sk 27966.67
116 18203.33

151 18639.93

161 11076.66

1E_ 192G7.44

£70 19811*06

171 20648.33

180 21038.30

181 21627,99

£90 22217*46

191 22806.67

200 Z3391,70

210 24373.23

220 25750.18

230 2692E,59

240 28102,Sg
ZSO 29270.24

Z_O 38653,$7

270 3£620.64

Z80 32603*67

290 33978.10

300 35152.55

310 30326.84

320 37100*98

330 30671.00

340 39040.91

204249 38.93 -E149*5 -E187.7 67.££ 35.65 53,26 1160

276472 37,99 -6£02,£ -6100,3 08.69 35,29 53.26 £149
267170 36.87 *5991*8 -5993,8 70.56 34,87 53,25 2137

250011 35.78 -5819.1 -$887.3 72.37 3_.46 53.25 1126

269115 36,70 -5782.6 -5700.8 74,£1 34,06 53.25 1111
240316 33.66 -5676*1 -9674.3 75,80 33.E8 53,27 1097

231772 32.63 -5569.5 -5967*7 77,46 33.30 53.20 1084

223360 31.63 -S4GE*g -5461,1 79,03 32.94 53.3£ £070

2£5117 30.66 -5356,3 -5396,5 40,10 32,60 S3,3_ £056

Z07039 29.70 -5249.E °5247,7 6Z.08 3Z.2E 53°38 1042

199124 28,77 -5142,0 -1160.g 03.59 31,93 13,42 1027

19£364 27.06 -5035.9 -5034,0 84.97 31*62 S3*EE 1012

103767 26*96 -4924,9 -49Z7o0 66.38 31.31 S3,SS 990

£76319 ZG.Og -4821,7 -4819,E 87*72 3£*01 53.63 983

£69020 IS*Z4 -4714,3 -4712.4 89,06 30.73 $3,73 967

161064 24.61 -4606.0 -9606,0 90,34 30.45 53.04 992

15k057 23*60 -4499.0 -4497.0 91,61 30.18 93.96 936

ISITZZ Z3,Zk -44S1.0 "4440*0 9Z,17 30.06 56,02 929

sT$g 0.100 1761,0 2461,6 171.69 Z£,lS 30.36 179
EOS7 0.004 1701*4 Zkge*7 172*07 21*£5 30.31 176

7038 0,000 1020.S 2559.3 172.71 21.12 30.23 179

7217 0.008 1871*S 2619,7 173,42 21.10 30.15 161

73_i_ 0*000 1914.4 2679*9 174,07 2£,00 30*08 103

7572 0.006 19S7.2 2748.0 £74°70 21.06 30*02 185

7746 8.007 2000.0 2800*0 175,32 21.05 29*g6 187
7904 0°0i7 2042.6 2819oG 171*92 21o03 29,91 £89

0099 0.007 2045,2 2919,6 176,9£ 21,02 z9.86 191
1273 0,007 2127*0 2979.3 177,09 21*00 29.02 193

8647 0.007 2170,3 3036*9 177,66 20.99 29.70 199

0620 0.007 2212,7 3090ok 178.2E 20.00 29.74 197

1793 0.007 ZZSS,£ 31S7.0 170,76 20.97 29.71 199

096S 0.000 2297*4 3217.2 179.30 20*96 29,67 200

9t37 0.006 2339.7 3270.S 179.82 20*95 29.05 202

9308 O.OOS 2382.0 3331.8 140,34 20.94 29,62 204
9479 0.006 2424.2 3395*0 160,04 20*93 2g.59 206

9650 0*006 2406.4 3454.2 111.34 20.93 29.57 298

9020 0.006 2SOE,G 3S13,3 181,43 20.92 29,55 210

9990 0*006 2550.7 3572*4 162,31 20,9£ 29*53 21£
10100 0*006 2592.9 3631.4 182.78 20.91 29.11 213

£0329 0*006 2636*9 3699.4 £83.2S 29*90 29,49 211

£0699 0,001 2677*0 3749,6 183*70 20*90 29.47 217

10660 0,005 2729*1 3808.3 184.£S 20,09 29.46 216

10837 0*005 2761.£ 3867*2 184.60 20*89 29*44 220

11005 0,00S 2803*£ 3926.0 181*03 20*08 29*43 ZEZ
11174 0.005 2845,2 3984*9 109.66 20.88 29.41 223

12342 0.001 2807.1 4043.7 101*10 20.88 29*40 229

11510 0.001 2929*0 4102,S 186,30 20,87 29.39 227

1£676 0.005 2971*0 4162*3 146,71 20*87 29.38 220

11066 0,005 3012,9 4220*0 187.12 20.87 29.37 230

12014 0.005 3094,0 4278.7 187.$2 20.86 29.36 231
12101 0.005 3096*7 4337.4 207,91 20,86 29*35 233

12349 0,005 3138.6 6396.1 188.30 20.86 29,34 235

lISle 0.005 3£00.5 4454.8 108*6E 20*0E 29,33 236

12083 0*005 3222.3 4513,4 169*06 20.05 29.32 236

12651 0°006 3206*2 4572.1 289.43 20.85 29,32 239

13018 0.004 3306.0 4630,7 209,00 20.05 29.32 241

13435 0.004 3410.G 4777.2 190.71 20.09 29,29 244

13661 0,004 3515,2 4923,6 191.58 20.84 29.28 248

14267 0.004 3029.7 5070,0 1_2,43 20,84 29.27 252
£4663 Q*004 3724.1 521E.3 193.25 20.84 29.26 25S

15098 0,004 3828*5 5362,6 194,05 20*66 29,25 259
£5513 0.004 3933.0 5508.8 194,03 20.83 29.24 263

15926 0,004 4037*3 5655.0 1_9.99 20,83 29*23 266

1634Z 0,004 4142.7 5601.1 196.33 20*84 29.23 269
17£78 0,003 4310*5 6093.4 197.76 20.84 29*22 276

£7997 0*003 4999.2 6309.6 199.£2 20.85 29*22 203

10026 0,003 4768.1 0677,9 200,42 20.80 29.23 28_

L9649 0,003 4977.0 6970.3 20£.66 20.88 29.24 299

20475 0*003 $18E.1 7262,7 202*06 20*g0 29o26 301

21300 0,003 5395,4 7939.4 204.00 20.92 29*28 307

ZE£Z4 0.003 96iS.0 7048,3 2U5.21 20*99 2g.30 3£3
2296E 0o003 9814.8 8141,S 2u6.10 20*99 29*34 329

23772 0,002 6025.1 8431,1 2JT*21 21.03 29,37 324

24996 0,002 6235*7 8729.0 2J0.20 2£*07 29,42 330

25419 0*002 6440*9 9023,5 2u9,17 2£,£3 29,47 339

2E242 0.002 6610,6 9310.4 210.£0 21.13 29.52 360

27069 0.002 6070.a 96£3,9 2££,0£ 21,24 29.56 349

27088 3.002 7083,7 9910.1 21£og0 21,31 29.65 351

+ TMO-PH&$E 80UNOERY
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C-2

THERMOOYNAMI_ PROPERTIES OF OXTG_N

0.700 ATH ISOBAR

TEMPERATURE DENSITy V(OH/OVJD V(3P/OU)v -V[OP/OV} T (OVIOT_/V THERMAL VISGOSIIY THERMAL DIELE CIEIC PRANOrL
CONOoCTIV2TY _FFuSIVITY CONSTANT _UM_£R

KELVIN GMDLE/CC J/GMOL_ CC-ATM/J ATM I/KLLVIN Mw/CM-K G/C_-_ $Q CM/SEC

L3

56 0._0_ 15737°36 2_°511 11_ZT°_a O,OG33_kO 1,91_5% 5,85_b O°QGQ89 I°565_9 5,_8_9

T& 0._3TW95 136_,T_ 2Z*gB? 6_90,W_ 0._39_3Z I*_52 _,_St 0,00083 _°_15o8 2,_91

• e5.908 0.000101 2_W2._ ].970

88 0.000099 ZW_6°QB 3.969

90 _°_OOag? ZB37*9_ 3°968

92 0°_000_5 25_9°59 _°qBT

_8 U*3000_9 2783,19 $°_63

202 _°_00085 290_°6_ 3.962

20_ 0._00083 2965*2_ ]°962

236 0*_00082 30Z_°6$ 3°_60

208 _°_O008& 30_5°_9 ]*_60

210 O*O000T9 31_6*_ $*9_9
1t2 0,300@_7 3206,10 _*959

tl_ 0°30007_ _266,0b 3°95_

t16 0,00001_ 3325°_3 _*958 "

L18 0,0000_3 3385°_ _*gBT

%ZO G,_00072 3_5°_3 3*95T
%_2 O,_OQOT% 35_5°06 3°_57

_Z4 0,0000_9 356W°63 3°956

%ZB 0,000068 362_°%_ _,gB_

tZB O°_O0067 3683°59 _.956

t30 0,000066 3T_°98 3*_56

_]2 0,000065 380Z°33 _°95_

236 _,_000_3 3920°_ 3°955

138 O,O000_Z 3_80*0_ _*_55

t52 _,00005_ _393*57 3,953

L58 0°]0005_ _5_3°3_ ],953

t?O 3,_0005G _Z3°5_ 3.95Z

LT5 0,]0_0_ 5070.5/ $*_5Z

]20 _,]_3DZ_ _9*8_ 3°_7_

0°6_ O°GX2W3Q8 O.08tWL 0.065_ O*OZbbE t*OOIZO 0.1619

0°69 0*&113_ _*0_815 Q,070/ 0*33262 L°O01_ 0*75_

0._9 0,0105266 0,093_ O,OTS_ 0°03_? %*002&3 _,7_9_

0,69 " _°0_0559 0,39_T1 _,078_ 0°0_9]_ _°333_9 _*_73

6.6_ _*gQ98Wl_ 0,09963 _,3_g_ 0*34097 t,_Q_7 0°/_6_

0*69 0,0_92556 0,1a536 _,_8W5 0,0_605 2°_0_2 0°/_33

_°_9 O°O08BO_t 0,t0_18 0,C875 0°0_957 1°000_8 G,r_7

0°69 3,C08B_20 0,t2_98 _,_905 0.053_1 _°30_5 _,_C_
d°6_ 0°0&6_296 0,t2_88 0.0923 0,0_07 2,300_ _°_3q?

0.6_ 2,0_80053 0°t2_5_ _,396_ 0,0608_ 1,000_0 _°?3Tq

_._ a°O_T623_ 0,2_17 0,1_1J Q°06683 1°0C076 _,T3b5

0°70 0,0_750_0 O,_ZBO_ 0,_02_ 0,06489 t. O00_5 0,7360

0.70 _.00739D_ 0._990 O,2G_O 0°0T_97 %,0007_ G°735_

0,_0 _.0070662 0,_5_ 0.108_ O.Q_TW_ 2.0007% 0.73w2

0,70 0.0_9647 0.L373_ 0°_&96 0,0795_ l°OQOrO G°733_

0.?_ 0°C_6B_$ 0._39t9 _,_113 0.08_81 1°0C3o9 G,733_

0,?0 _._56_2 0.16772 0°133_ 0,_2061 1.0C_ _,72q2

0.70 0.0_5_519 0°_7_0_ O,%_T_ O._2T_L 1°3CCb5 _,_7

3.7] 0,C_79C6 C°L930_ 0,153_ _._23_ _°_CC_ _,_b9

0,73 0*_323_ G._ d*2t_ 0,33_%C 1°3_0_3 _.r2&9

O°?J 0°C_313C8 0°_76_? Q,218J 3°35L19 t°OOQJ2 _,_27_

TWO-oHAS_ _OUNDARY
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G-2
THERHOOYNSHI_ PROPERTIES OF OXYGEN

0.800 _T_ ISOBAR

TENPERSTURE VOLUME ISOTHERM 150CMORE INTERN&L EN|H&LPY [_4TROPY

DERIV&TIVE 0EqZVATZVE ENERGY

KELVIN CC/GNOLE CC ITNIGNOLE &TN/K J/GNOLE JIGHOLE JIbNOLE-K

Cv Cp VELOCITY
OF SOUND

J/G MOLE -K N/SEC

Sk,360 24.49 Z8_258 38,93 -6189.k -6187,5 87.11 3S,65 53.26 1160

$6 24,63 Zr6490 37.99 -6102.1 -6100.1 08.69 3S.29 53.25 1140

54 ZLOTY 267188 ]6.87 -5995.b -5993,6 70+$6 34.87 53+25 1137

60 24.98 258078 ]5,78 -5889.1 o5887.1 72.37 3k.kb 83.25 112_

62 ZY,14 Z49133 ]k,71 -5782.6 -S780,6 ?b.ll 38,06 53,25 1111
&_ ZS,32 2_0375 33.66 -$676.1 o5674.1 75.80 33.64 53.26 1097

66 ZS.SO 231791 32.63 -5569.6 -$567,5 r7,44 33,30 53.28 1084

68 25.68 Z23308 31.63 -5463.0 °5460.9 75.03 31,94 53,31 1070

78 15.07 115137 ]0*66 -$356.4 -5354,3 00.$8 3Z.60 53.34 1058

72 26.06 267859 Zg.70 -5249.7 -5Z47.6 dZ.04 31.Z6 53.38 1042

74 26.26 19914_ 28.77 -S142.9 -5140.T' 83.54 31.93 53.4Z 1027

76 26.46 191388 27.86 -9036.0 -S033.0 84.9? 31.62 53.48 1012

78 26.67 183788 26.96 -k028,9 -4926.8 86,36 31,31 S3,55 998

40 26.88 176348 26.00 -4821,0 -4810.6 87.72 31.08 53.63 983

82 27,10 16504Z 25.24 -4714.4 o4712.2 89.84 30,73 53.73 967

8_ 27.32 lb1889 24.41 -4606,q -4604.6 90,34 30,45 53,83 952

86 27,55 lS_880 23,60 -4499.1 -4496.8 91.61 30,18 53.96 936

88 27,70 144009 22.81 -4351,0 -4388.8 92.65 20.92 54.08 qZl
88.182 27.79 1_7661 22,77 -4365*S -4383.2 98,g1 29*91 54.11 920

88,182 8777.32 6814 0,010 171Z.5 E403,9 170,54 21.20 30.50 176

50 8982.89 6946 O.OOq 18E3.6 0551.7 171.59 21*18 30.41 178

90 9198.75 7168 0,009 1866.8 0610o$ 17Z.26 01.15 30,32 180

qk 9413o88 7348 0.009 1909.g 8673.0 170.91 21.13 30°23 160

96 9628.36 7527 O.OOg 1092,9 2733.4 113.54 21.10 30.16 185

98 95k2.25 7705 0.008 19q9*4 2793°7 174°16 21.08 30.09 187

100 10055.60 7883 0°000 2038.7 2893.8 174.77 21,07 30,03 189

102 10068.46 0059 0.008 0001*4 2913.6 179.36 21.0_ 20.96 191
104 10480.07 8239 0,808 ZlZk.1 0973.7 1rS,95 11.03 29,93 193

L86 10690.86 |410 0.008 2166,7 3033.5 176090 21,00 09.88 1_

108 10904°4? 8585 0.008 2209.3 3093.0 177.07 01.01 29.84 196

110 11115.73 8799 8,807 Z051.5 3190.8 177.60 01.00 29.80 198

112 11326.66 8932 0.0@7 2294.3 3210o4 178,16 20,98 09,76 000

114 11537.09 9105 0.007 2336,7 3171,9 128*68 20,97 09.70 202

116 11747.65 9277 0,007 2379.0 3331.3 179.00 20.96 25.69 204
118 11597.74 9449 0.007 2401°4 3390.7 170.71 20.98 29.66 286

110 12167,60 96Z1 0.007 2463,7 349000 180,21 00.95 29.64 208

100 12377.03 9792 0.007 0509.9 3509.Z 180.70 28.94 19,61 zoq

104 12556,69 9963 0.007 2548,1 356804 181.18 20.93 19.59 011
1Z6 1279_.87 10134 0.006 2590*3 3627°6 181,65 20,93 09.56 213

128 13084091 10384 0.006 2631.5 3686.? 188.11 00.90 29.94 215

130 13213.78 10474 0.006 2674.6 374g.7 183.57 20.91 zq.s2 216

130 13400049 106_ 0.006 2716.7 3004.8 183.02 00+91 29.91 210

134 13631*05 10814 0.806 2788.8 3863.8 183.47 00.98 29.49 ZZO

136 13839.46 18963 0.006 280009 3922.7 _83.91 28*90 29°4? 20_

138 14047.74 11152 0*006 2842.9 3901.7 164o34 20.89 Zq.k6 003
1_8 140S5.90 113Zl 0.006 288900 4040.6 104,76 00,89 2q._k 2ZS

1bE 14463.93 11490 0°006 2907.0 4U9904 189,18 00.88 29.43 016
144 14671.85 11659 0.006 296900 4190.3 18§._9 20.06 09.40 220

146 14879.67 11827 0,006 3010.9 4217.1 189.99 20.88 09.40 230

144 1$087.39 11995 0.009 309Z.5 4279.9 186.39 20*87 09.39 231
150 150_9°81 12163 0.009 3094*5 4334.7 186.79 20.87 29.34 033

15Z 19502.54 12331 0.009 3136.4 4393°4 187.18 20.87 09.37 234

194 15709.98 12497 0.005 3178,7 4450.2 147.56 20.86 29°36 236

156 15917.35 12667 0.005 0220.6 4510.q 187.94 20.86 09,39 238

158 16104.84 1183_ 0.005 3062.5 456906 188,31 20.86 29.34 239

180 16331.85 13002 0.005 3304.4 462|°3 144.60 20.88 29°34 041

lbS 168b9.59 13408 0.009 3409.1 4774.9 109.99 00.85 29.32 0_

170 17366.qk 13637 |.OOY 3513.7 4901.4 190.46 00,85 29.31 Zk8
175 17883.95 2429b 0.009 3618*0 5067.5 191*31 20.84 29.29 292

188 18400.68 14678 0.004 3702.6 5014.3 190*13 00.84 29.08 295

185 18917.08 15086 0,004 3827.3 5360*7 102.04 20.84 29.27 259

1_0 lq433.27 1SS00 0.008 3931.7 5507.0 193.72 20.8_ 29.06 263

195 19949,23 15917 0*004 4036.2 9693*3 194*48 20.04 09*05 266

200 00_64.99 16332 0.004 4140*6 5799.5 109.20 20,84 09.24 269
Z10 21495.99 1?161 0.004 _349.4 8091.9 196,64 20.84 29.24 276

100 22908.39 17989 0.00_ 4958.3 8384.3 198.00 Z0.85 29,24 283

238 03996,28 28816 0.003 4787.2 6676.6 1_9.30 20.86 29.04 209

240 24585.75 196k3 0.003 4978.1 6969.1 Z_O.S5 20.88 29.25 2_

250 25614.85 20_69 0,003 5185.3 7261.6 2U1.74 2U.90 29.0& 301

280 08643.88 2119_ 0.003 5394.8 755_.4 2_2*89 20.92 29.28 307

270 27872.19 _211_ 0.003 5604.2 ?847.3 2d4.00 Z0*95 29*32 313
280 28730._9 22944 0.003 582;.1 8140.8 2_5.08 2_.99 09*34 319

290 Z9728*58 2378_ 0.083 8024.b 8434,2 206.09 21.03 29.38 324

300 30758*_9 _4593 0.003 6235.1 8728.2 2,7.09 21.08 29.42 330

3_0 31784.25 2541& 0,003 64_6*3 9022*? Z88*08 21.13 Z�.k? 335

320 32811*88 28240 0.803 8658.d 0317*7 208.99 21.18 29.53 3_0

330 33839.35 27083 0*002 6870,5 g813.3 209.90 21.25 29.$9 345
340 348_&.72 27888 8*802 ?D83,Z 0909.5 210.79 21.31 29.&9 351

• TWO'_ESE _OUNOARY

188



G-2

THERNOOYNAMIC PROPERTIES OF OXYGEN

0.800 kTH ISOBAR

TEMPERATURE DENSITY VIDH/OV_ VIOP/OU_ -VIOP/DV) T

KELVIN GNOLE/CC J/GMOLE CC-ATN/J ATM

$4.360 0,04083k 15800.19

56 0.040609 15734,08

58 0,040333 15563,04

60 0,_4005? 15385,57

6Z 0.039779 15106,80

64 0.030499 15025.43

66 0,035219 14841.76

00 0,038936 16655,73

70 0.038652 14467,13

72 0.038366 14275,96

74 0.038078 lk082.10

76 0.037780 13805.41

78 0*037496 13685.76

80 0.037201 13403.04

02 0.d36904 13177,12

84 0*036604 13067.83

06 0.036301 12855.05

88 0.035994 lZ638.58
88.102 0.035979 12627.43

88.102 0.000114 Z_67,04

90 0.000111 Z526.11

92 0.000109 2566.26

54 0.000106 2650,13

06 0.000104 2711,76

98 0.000102 2773.18

100 0.000099 2834.39

102 0.000097 2895*43

106 0.000095 2956.29

106 _*000004 3017,00

100 0*000002 3077.57

110 0.000050 3138.01

122 0.000006 3150.33
114 0.000087 3254.54

116 0.000085 3318.65

118 0*000086 3378,66

120 0.000002 3438.58

122 0.000001 3496*41

124 0,000079 3558,19

186 0,000078 3617.68
128 0,000077 3677.$0

130 0,000076 3737.06

132 0.000075 3756.$6

134 0,000073 3856,01

136 0.000072 3915,41

130 0.000071 3974.75

140 0.00007C 4034.06

142 0.000069 4053.32
1N6 0*000066 4152.54

146 0.000067 4211.72

148 00000066 4270*87

150 0.000065 4325.99

15Z 0.000065 4300.07

254 0.000066 4448*13

156 0.000063 4507,17

156 0.000002 4566.18

160 0,000061 4625.18

165 O.0OOOSq 4772.54

170 0*000058 4515,83

175 0.000056 5067.04

180 0.000054 521_.E0

185 0.000053 5361,35
150 0,000051 5508,50

155 0.000050 5655.68

200 0,000049 5801,50

210 0.000047 6007.70
220 0.000044 6393,05

230 0,000042 6689.22

240 0.000041 6086043

250 0.000035 7284.54

260 0.000038 7004*57

ZTO 0,_00036 7886.75
280 0.000035 8150.45

290 0.000034 8456.35

300 0,000033 8806,61

310 0,000031 5115.32

320 0,000030 9420.64

330 0,000030 5744.68

340 0*000020 10063.52

20,746 11607.30

20.511 11227.92

25.219 10770.56

23,921 10337.63

_J.616 9510.22

Z_*304 945k.67

24.986 9090.54

2b.662 8697.56

24.333 8325,k9

13.958 7946.07
23,659 7503.07

23.315 7232.23

2Z.967 6091,32

28,626 6560.20

22*261 6138*34

2L*902 5925*4_

21.541 5622.25

21.177 5327.46
21.158 5312.66

3.973 0.78

30071 0.70

3.569 0,78

3,968 0,78

3.g67 0,70

3*966 0.78

3.565 0,70

3,964 0.70

3.963 0.75

3,962 0,75

3,562 0.79

3.961 0,79

3,561 0.79
3.560 0.75

3.960 0.79

3.559 0.79

3,555 0,79

3.958 0.79

3,958 0.79

3,958 0.79
30557 0,79

3*957 0.79

3*557 0.75

3.556 0.75

3.956 0.75

3.956 0.79

3,956 0.79

3*556 0.79
3,555 0,75

3,955 6.79

3,555 0.80

3.955 0.00

3*955 0.80
1.954 0.80

3,554 0,00

3.554 0.60

3,954 0,80

3.953 0,00

3,953 0.80

3.953 0,80

3,952 0,80

3,552 0,80
3*551 0.80

3,050 0.60

3*950 0.80

3.548 0.60
3.946 0.83

3.943 0.83

3*939 0.80

3,935 0.80

3.929 0.40

3.923 0.80
3.916 O*AU

3.908 0.80

3,900 0,80

3.850 0.80

3*879 0.60

3,068 0.00

3,855 0.80

(DV/OT_/V THERMAL VI SGOSITY THERN&L OIELECTRIC PRANDTL
CONOUCT_VITY _IFFU$IVITY CONSTANT NUMBER

G/CH* $Q CM/SEC
I/KELVIN MH/GN-K X 1_}_

0,0033540 1,92556 6.1963 0.00009 1._6871 5,3451

0.0033036 1.51454 5.8512 0,00085 2*S6510 5._863

0.0034215 1,89551 5.4505 0.00088 1,06008 4.7922

O*OG3660g 1.87575 5.09_7 0.00080 1.356_6 4.5199

0,0035020 1,05529 4.7577 0.00080 2.55202 _.2678
0.0035450 1,03419 4.445_ 0.00067 1._4737 4,03_

0,0U35900 1.81248 4,1561 0,00087 1.54290 3.8182
0,0036372 1,79020 3.888d 0.00006 1,53842 3,0180

0.0036067 1.76740 3.6397 0,00086 1.53392 3._326

0,0037388 1,74410 3,4096 0.00065 t,5293g 3.2610

0,0037937 1*72034 3*1965 0.00005 1.52485 3.1021

0.0038517 1,60616 Z*9950 0.00004 1.$2026 2.9552

0.0035125 1,67157 2*8100 0.00083 2,51565 2.0193

0.6035777 2,64661 2,6465 0.00083 1.511U6 Z.b938

0.0040465 1,62130 2,4693 0.00082 1,50641 2.577g
0.0041196 1.59567 2*3438 0.00081 1.50172 2.4711

0,0041975 1,56974 2,2068 0.00080 1,45699 2.3718
0,6042806 1,54352 Z,0838 0,00079 1,492_2 2.Z015

0,0042050 1.54217 Z,O77b 0.00079 1065157 2._701

0.0123620 0,00282 0.0665 0.02383 1,00135 0.7651

0.0120366 0.08462 0,0679 0.02500 1.00132 0.7626

0.0117127 0*08652 0.0694 0.02625 1.001_9 0.7602

0.0114086 0.00842 0,0709 0.02753 1,001Z6 0.7501

0.0111222 0.09032 _*0725 0.02883 1,00123 0.7561

0,0108510 0*09223 0,0740 0.03016 1,00121 0.7544

O*01GSqSq 0,09414 0*0755 0.03152 1.00118 0.7527

0.0103533 0.09605 0.077d 0.03290 1.00116 0.7512

0,0101228 0.09755 0.0785 0.03431 1.00113 0.7455

0*0095036 0.09987 0.0801 0,035?4 1.00111 0.7406
0,0096566 0,10177 0,0816 0,03?20 1*00105 0,7474

0*0004052 0*10368 0*0031 0.03868 1,00107 0.7_63
0*0053066 0,10559 0.0846 O,Ok01g 1,001U5 0.7453

O.OOqIZ2Z 0,10749 0.0061 0.04172 1,001u3 0.7444

0,0085474 0,10535 0.0077 0.04320 1.00111 0.7435

0,0087758 0*11125 0.0807 0,04486 1,00099 0.7427

0*0086288 0.11319 0,0507 0,04647 1.00098 0,7415

0,0084660 0*11506 0*0022 0,04810 1*00006 0.7612

0*0083152 0*11657 0.0g37 0,049?6 1.00094 0,7405

0,0081718 0.11806 0*0052 0,05144 1.00093 0.7355
0.0080336 0.18076 0*0567 0,05315 1.00051 0.7393

0.0075004 0.11162 o,oqsz 0,05488 1,a0090 0,7387

0,0G77717 0,12449 0.0007 0.05663 1,000d6 0.7381

0*0076474 0.11636 0*1011 0*05841 1.00087 0.7376

0*0075273 0*11822 0.1026 0.06021 1.00066 0,7371
0.0G74120 0.13008 0.1041 0.06203 1.00084 0,7366

0,0072985 0*13154 0*1050 0.06368 1.00003 0.7362

0.0071855 0,13361 0.1070 0.06576 1.00082 0,7356

0.0070635 0*13567 0.1085 0,06767 1.00001 0,7351

0*006g815 0.13752 0.1055 0.06959 1,00060 0.7346

0.0066622 0*13536 0.1114 0.07154 1.00079 0,7342

0*0067857 0.14120 0.1128 0,0?350 1.00076 0,7337
O*O066gzo 0*14303 0.1143 0.07549 1.00077 C.7334

0*0066010 0.14485 0,1157 0,07750 1.00076 0.7330

0*0065176 0.14&56 0,1171 0*07453 1,00075 0,7327

0,0064265 0*24846 0.1166 0*08150 1.00076 0,7323

0*0663428 0,15016 0*1100 0.08365 1.00073 0*7320
0.0061430 0.15472 0.1235 0,08807 1.00070 0.7313

0*0055558 0.15914 0.1270 0*09432 1.00008 0.730?
0*0057001 0*16353 0.130_ 0,0g085 1.00056 _,73C1

0.0C56146 0.16787 0.1335 0.10551 1*00005 0.7296

0,0054585 0.17218 0,I373 0.11130 1.00003 0.7291
0*0053112 0.17645 0.1406 0.11721 1.00061 0.7286

0,0_51717 0.18069 0.1439 0.12324 1.00059 0,7282

0.0050355 0*18489 0.147_ 0.12039 1.00058 0.7278

0,004?548 0.10316 0,1537 0,14ZD3 1,00055 0.7272

0*0045730 0,Z0234 0.1601 0*15514 1.00053 0.72&6
0*0043711 0,Z0937 0.1064 0.16668 1.00050 _*7161

0.0041865 0.21728 0*1716 0.16284 1.000_8 0,7255

0*0040170 0.Z2506 0.178b 0.19700 1.00046 0.7257

0.0038608 0.23273 0.1845 0.11175 1.000_5 0.7256
0,0637L64 0,240Z0 0.1904 0,ZZ686 1.0G0_3 0.1256

0,0035625 0,2_773 O.lgbL 0*24231 1.000_1 0,7250

0*0034500 0,25507 O.ZO17 0,25804 1.000_0 o.7z61

0*0033418 0.26232 0.2673 0,Z7420 1.0C005 _.r255

0*0032333 0*Z6548 0.212_ 0.29061 1.000_? 0.r270

0.0031316 0*27655 0.2181 0,30732 1.0D036 0.7177

0.0330302 0.EB3SS 0.2134 0,32_3C 1._0035 0.7155

0.002g464 0.Zg048 0.2206 0*34157 1.000_4 0._2_
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C-2
THERHODYNAH|C PROPERTIES OF OXYGEN

0.900 ATN ISOBAR

TEHP(RATURE VOLUME ISOTHERM ISOCHORE ZHTERN&L ENTHALPY ENTROPY Cv Cp VELOC|TY
OF SOUNO

OERZV&TZVE OE_IVAT[VE ENERGY

KELV[fl CC/GNOL( CC iTH/GMOLE ATH/K J/GNOLE J/GI40LE JIGHOLE-K J/G HOLE -K H/S(_

• S4.361 24.45 204270 38.93 -6189.4 -6107.2 47,11 35.65 53.26 1160

$6 24.63 276500 37,49 -6102,E -6095,9 o0,69 35.Z9 $3,25 1149

$8 24.79 287206 36.87 -5995.7 -5993,4 70.56 34.87 53,25 1137

60 24.96 251089 $5,78 -5809,2 -§866*9 72,36 34,46 $3.25 1124

62 25.14 Z45152 34.71 *5702*7 -S?00*4 74.11 34.06 53.25 1111
64 25.32 240354 33.66 -9676.Z -5673.9 75.80 33.66 53.26 1057

66 aS.SO 231411 32.64 -5569*6 -5567.3 77.44 33.30 53*28 1084

68 25,63 223399 31,64 -5463.1 -5460*7 r9.03 32.94 53,30 1070

70 25.87 215157 30.66 -5356,4 °5354,1 80.50 32.60 $3.34 1056

72 26,06 2|7075 25.70 -5245,7 *5247,4 02,08 32,26 53.37 1042

74 2&,26 195164 28.77 o5142.5 -5140,6 03.54 31.93 53.42 1027

76 26.46 151419 27.86 -5|36.1 °5033.6 04.57 31.62 53.46 1023

7| 26.6? 183809 Z6.57 °4929*0 -4926,6 86.36 31.31 S3,SS 594

00 26.88 176361 |6.10 °4322.5 °4839.4 87.72 31.02 53.63 903

02 27.10 1690U 25.24 -4714.5 -4732.0 85,04 30.73 53.72 967

84 27,32 161911 24241 04606*5 -46|4.5 90.34 30.45 53,83 952

06 27.55 154992 23,60 *4455.2 -4456.7 91,81 30,14 53*% 935

Se 27.78 148031 22.11 o4391.1 -4388.6 92.85 29.92 54.10 921
• 89.106 27.92 144122 22.3k -4326.9 -4324.4 93,5? Z9,77 $4.19 911

• 55.166 7877.17 6460 0.011 1600.9 2519.2 176.27 21.24 30.64 177

qO 7950.86 6934 I*011 1811.6 2544.1 170.55 21.23 30.59 178

52 4149,E6 P118 8.010 1062*0 2605.2 171.22 22*20 30.49 180

54 8341o72 7311 0.010 1905.4 2666.1 171.66 21.17 30.39 16Z

56 8533.51 7462 0.010 1948.6 2726.0 172.SE 21.15 30.31 104
90 0?24.69 7662 1.010 1591.? 2787*3 173.14 21.12 30.23 106

100 0515.32 7841 0.0|9 2034.7 2847.F IT3.?S 21.10 30.16 188
102 9185.45 0019 0,005 Z077.6 2907*5 174.35 21.08 30.09 150

104 9_9_.10 8157 0.009 2t20.4 2968.1 174.93 21.07 30.04 192

106 5404.36 0373 O.OOQ 2163.z 3028.1 175.50 21.05 29.98 154
108 9673.2Z IS49 0.009 2205,9 3000.0 176.06 21,03 2%93 156

110 9861.72 0723 0.006 2048.5 3147*0 178.61 21.02 29.89 290

112 10049*69 6699 0.000 2291.1 3207.6 177.1S 21.01 29.84 200

114 10237*70 90?3 |.000 2333,6 3267,2 177.60 21.00 29.81 202

116 10425,35 9247 0,008 2376.1 3306*0 178.20 20.59 29.77 204

110 10612.6? 9420 0.008 24£8.5 3386.3 170,T0 20*98 29.74 206

120 10759*75 95_ 0.000 2460.9 3445.7 179*20 20.97 29.70 20T

122 10966*60 9?65 0.008 2503.2 3505*1 179,69 20*46 29.66 209
124 11173*24 993T 0.007 2545*9 3564.4 260.1B 20.95 29.65 211

126 11355*65 10108 0.007 2587.0 3623*7 180*65 zo.g4 25.62 213

120 11945.55 10279 0.007 2630*0 3652.9 161*12 20.93 29.60 215

130 11732*03 104S0 0.007 2672.2 3742.1 lS1.58 20.93 29.58 216

132 11517.96 10621 0.00? 2714,4 3601.2 102*03 20.92 29.56 218

134 1E103*73 10751 0.007 2756*6 3860.3 102,47 20.92 29,54 220
136 12289,36 10962 0.007 2791.7 3515.4 102.91 20.91 29,52 221

130 12474*85 11131 0.007 2840*8 3970*4 183*34 20.90 25*50 223

140 1266|.22 11300 0.00? 2042*5 4037*4 183*76 20.90 29040 225

342 12845*46 114?0 0.006 2904*9 40¢M404 1_*18 20.90 29.47 226

344 13030*60 11639 0*006 296P.0 4155*3 164.95 20.09 29.46 220
146 13215,63 11808 0*006 3009.0 4014*2 185.00 20.89 29.44 230

140 1340|.55 11976 0.006 3051.0 4273.1 185.40 20.60 29.43 232
150 13505.30 12245 0.006 3093°0 4333.5 105,60 20,80 29,42 233

152 13771.12 12333 0.006 3135.0 4390*? 106*19 20*06 29*40 234

154 13554.70 12482 0.006 3176,9 4449,5 106.57 20.87 29.39 235

156 14139*35 12650 0.006 3218*9 4508.3 206.9_ 20.87 29*30 237

150 14323*05 12818 0,006 3260*0 4567*1 1_7.32 20.87 29*37 239

160 1_506.27 LEgs5 0,006 3302.8 4625.0 107*69 20.86 29.36 241

160 14964*03 13405 0.006 3407.9 4?72.6 166*60 20.06 29.34 2 I_

170 15429.40 13023 0.009 3532.2 4539.2 109*47 20.05 29.33 248
175 15604,42 14241 0.005 3616,8 5065,8 190.30 20.85 29,31 252

180 16349,15 14658 0.005 3721.4 5212.3 191.15 20,05 29,30 255

185 16800*S9 15075 0.005 3826.0 5358.8 191*_ Z0*84 29.20 259

190 1?267°79 15491 0.005 3930.5 5505*2 192*73 20.84 29.27 262

195 17726.77 15907 0,005 4035.0 5651.5 193.49 20.84 29.27 Zb6

ZOO 18105.50 16322 0.005 4139.5 5797.8 154.23 20,04 29,26 269

210 19102.50 17152 0.00k 4340.4 6050.4 195,66 20,85 29.25 276

220 20019,03 17981 0.004 4Y57.3 6302.9 197.02 20.05 29.25 283

230 20934.93 16809 0.004 4766,2 6675,3 190.32 ZO,ab 25*25 285

240 21850.43 19637 0.004 4975.3 696?.9 199.57 20,00 29,26 Z95

L_O 22769*07 Z0463 0.004 5144.5 7260.S 2_0.76 20*90 29*27 301

260 23600*35 21289 0.003 5393°9 7593.3 2u1.91 20052 29*29 307

270 24594.55 22115 0,003 9603.9 7046*4 2_3.03 20*95 25.32 313
200 25509*26 22540 0,003 5613.4 0139o7 204.08 20.99 29.35 319

290 20423.40 23765 0.003 4023.7 0433.4 2.9.11 21.03 29,39 324

300 27337.34 24589 0*003 6234.5 8727.4 206,11 21,08 27,43 330

310 28251.13 25414 0.003 6445*7 g022,0 2_?,07 21.13 29,40 335

320 29164°7? 26238 + 0,003 6457*4 5317.0 2.0.01 21.10 zg.53 340
330 300Y0.20 27061 0*003 G805.7 9612.& 2_0.92 21.25 29.59 349

340 30991.60 27885 0,003 7082.6 5900.8 2U9.80 21.32 29.65 3Yl

• TNO*PHASE 80UNO&RY
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THERHOOYNAMIC P_OPERTIE5 OF QXYG£N

C-2

0.900 ATM I$OaAR

TEMPERATURE OEMS[TY V(OH/OWp

KELVIN GHOLE/CC J/GHOLE

Sk.362 0,04083_ 25880.80

$6 0.040609 10738.8G

58 0.04033k 10563,78

60 0.04000T 10386.73

6Z 0.0397?9 25207.58

6N 00039900 25026.25

66 0*039219 2k842,09

S8 0.038937 14656.$8

70 0.030605 14N68.01

72 0.038367 14276.88
7_ 0,038070 24005.03

76 0.03F789 13886.37

?8 0003?49? 13686.74

00 0.05?202 13404006

82 0.036909 13270.16

84 0.036605 13068.92

86 00036302 12806.28

88 0003S995 12639.Tb

* 89.186 0.033812 22509.6_
• 89.186 0,000127 2486.81

go 0,000126 2514.23

92 0.080123 25?6009

04 0.000120 2639.25

96 0.00022? 2701.33
98 0,000215 2763,26

100 0.000212 2824.76

102 00000110 2886,10

104 0.000106 2947.36

206 0.000205 3008,39

100 0,000103 $069.26

210 0.000101 3129*90

112 0,000100 3290.56

214 0,_00098 $251.03

126 0,000096 3511.37

118 0.000094 3371.01

120 0.000093 3432.74

222 0.000091 349L.78

124 0.000089 3552.74

126 0.000088 3611.61
228 3,J00007 3672,41

130 0.000085 3731,24

132 0.000084 3790.80

154 0.000083 385o._0

L36 0.000081 3909.94

130 0.000080 3969.43
L40 0.0000?9 4026.88

142 0.:00078 4088,25

144 0.0000T7 4247.60

146 0.000076 4208,90

148 _.000075 4266.10
150 0.30007_ 4325.39

152 0.0000?3 4384.58

154 0.300072 4443.74

156 0._00071 4502.87

158 _.300070 456109?

160 0.000069 4621.05
165 _.000067 4768.64

170 ¢._00060 4916.12

175 0.000063 5063,51

180 _.JOOOb1 5210.84

185 0.000059 53S8,24

190 C.OOOOS8 5505045

195 0,_00056 5652.75

200 0.000055 5800,12

210 0.J00052 6095012
220 0.000050 6300.67

230 0.0000_8 8687.02

240 0.:0_046 6984.38

250 _._0_Q44 7283.03

260 0.000042 7083.19
ZTO 0._00041 7DeS,O?

Z80 0.000039 8108.94

290 0.000038 0494.94

300 0.000037 8803.26

320 0.000035 9114*0S
320 0.000034 9427*45

330 0.000033 gT43*57

340 0.000032 10062.48

V(OP/DU_ -V(UP/OV) T (OV/DT_/V T_£RM4L VISCOSITY THERH&L D[ELECT_IG PRANOTL
CONOuCT[VITY

CC*ATH/J ATM I/KELVIN H_/CH-K G/CH* $Q CH/$EC
X 10 _

25.744 21607.86 0.0033538 1.92958 6.2966 0,00089 1.56871 5.$453

2_.522 11228.7$ 0.0_33836 1._1457 5.851V 0,00089 1.56510 5.086?

2S*Zlg 207??,42 00003421_ 1._9554 5.4593 0.00088 1.$6089 4.7925

23.921 10336,28 0.08346_? 1.87578 5,0952 0.00088 1.55828 4.5202
25.616 9911.07 0,0035018 1.85532 4.7581 0.00088 1.55183 4.2881

25.304 9499.52 0.0_35448 1.83422 4.4488 0.00087 1.54738 4.0346

2_.988 9091.39 0.0035898 1.81252 4.1565 0.00087 1.S4291 3.818S
2b.662 8698.42 0,0036369 1.79024 3,8885 0,00086 1.53843 3.0182

2b.333 8318.3S 0.0036865 2.76744 3.8_01 0.00086 1.S$$92 3._328

23.998 7944.94 0*0037386 1.74414 3.4103 0.00085 1.52940 3.2612

23,659 7583,94 0*0837934 2.?Z039 3.1908 0.00085 1.52486 $,1023

23.315 7233.11 0.0038023 1.69620 Z.9993 0,00084 1,S20_9 2.9854
22.967 6892,20 0.0039225 1.6_162 Z.8183 0.00083 2,515o9 2.8195

22.618 8060.99 000039773 1.64666 2.6488 0.00083 1.51107 2.6940

22,261 6239.23 0.0040481 1.62236 Z.4898 0.00082 2.30642 2.5701

21.902 5926.89 0.0041192 1.59573 2.3440 0.00081 1.50172 2.4713

21*541 5623,16 0,00410F0 1.56980 2.2091 0.00080 2.49700 2.3?30

ZL*177 $328039 000042801 1.54358 2,0840 0.00079 2*49223 2.2827

20.960 5107,68 0.0043321 1,02791 2.0243 0.00079 1.48938 2.2327

3,975 0087 000123095 0,08414 0,0675 0*02163 1.00151 0,Y683

3.974 0.87 000121669 0.08492 0.0882 0*02208 1000149 0.7672
3.972 0.87 0.0128384 0.08680 0.0606 0.02320 2.00246 0,7644

3.971 0.88 0*0215192 0.08069 0.0721 0*02434 1*00242 0*7619

3,969 0,48 0,0112101 0.00059 0.0?27 0,02551 2.00139 0.7597

3.968 0,80 0,0109401 0,09249 0.0?42 0,02669 1.00258 0.?576

3.967 0,88 0,0106766 0,09439 0.075r 0,02?90 1,00133 0.7550

3.966 0,88 0,0104273 0.09630 0.077_ 0,02914 1.00150 0.?542
30960 0,88 0.0101909 0.09820 0.0787 0.03039 1.00128 0.7525

30964 0.88 800099662 0.10010 0.0002 0.0326? 1.00125 0.7921

3.964 0.88 8.0091524 0,10201 0.0828 0.03297 1.00123 0.7498

3,963 0.88 0.0090486 0,10391 0.0833 0.03429 1000120 0.7485

$0962 0.09 0*0093042 0.20581 0,0848 0.03563 1.00118 G.r0T4
3.962 0.89 8.0092682 0o20771 0.006J 0.03700 1.00116 0.?463

3.962 0.89 000_89902 0*20961 0.0878 0.03838 1.00114 0.7453

3.961 0.89 0,0088196 0.111§0 0.0893 0.03980 1.00112 0.7444

3,960 0.89 0.0086959 0.11340 0.0908 0.04123 1.00110 0.7438

3.960 0,89 000084988 0.11829 0,0923 0.04268 1.00108 0.7427
).�sq 0.89 000_83476 0,11717 0.0938 0.04416 2.0_1_6 0.7420

3,959 0.89 0.0082022 0.21909 0.0953 0.04565 1.00104 0.7413

3.9S9 0.89 0*0080622 0.12093 0.0968 0,04717 1.00183 0.7406

3,958 0.89 0,0079272 0.22281 0.0983 0.04871 1.00201 0*?399

3.998 0.89 0.0d77969 0.12468 0.0998 0.05027 1.002_0 0,7393

3.958 0.09 0.0076711 0.12654 0,1013 0.05206 1.00098 0.7388

3.997 0.8_ 0.0075496 0.22840 0.1028 0.09346 1,00097 0.7382

3,957 0,89 0.0_74321 0*13026 0.1042 O,OSS08 1.00090 0.?3?7

3,907 0,89 0*0073184 0*25211 0.1057 0.00673 2.00094 0.7371

3.957 0,89 0.0072084 0.23390 0.L072 0.05440 1.D0092 00?365

3*95? 0*89 0.0071017 0*23565 0.1086 0*06020 2*00092 0*?360
3*956 0*89 0*0069984 0,237?0 0.1101 0,08181 1.00090 0*?354

3.956 0.89 0*0068981 0.13904 0,1115 0.08304 1.00089 0*7349

3.998 0.89 0,0088009 0.14138 0,1130 0,06529 1.00087 0._345

3.958 0.89 0.0067064 0.14320 0.1144 0*06?06 1.00086 0.7341

$.900 0.89 0.0D68147 O*lk$OZ 0.1158 0,06880 1.00085 0.7337

3.905 0.89 0*0085250 0.14683 0o1173 0.07060 1.00084 0.7333
3.900 0,89 0.0064380 0.14883 0.1187 0.07248 1.00083 0,r330

3.900 0*90 0*0063040 0.10082 0.1202 0,07452 1,00082 0.?328

3.959 0.90 0.0081938 0*15408 001238 0.07901 2,000?9 0.?329

3.954 0*90 0.0059691 0*19950 0.2271 0,08382 2*00077 0.?322

3.954 0.90 0*0057684 0.16368 0.1306 0*08874 1.00070 0,7306
3*903 0*90 0*0006221 0.16802 0.1340 0*09377 1.00073 0,7300

3.903 0.90 0,0094893 0.17232 0,1374 0,09892 1.00072 0.7295

3.992 0*90 0*0053173 0.17809 0.140_ 0.10417 2*00069 0*?290

$.951 0*90 0.00517?2 0,18082 0,1440 1.10953 1*00087 0.?288

$.951 0*90 0.0000440 0.18002 0.1473 0,11000 1.00060 0,7281

3.940 0*90 0*004?989 0*19331 0.1534 0*12624 1.00082 0.727S

3*948 0*90 0.0040780 0,20148 001802 0.23?90 2*00059 0.7289
3*943 0*90 0*0043?40 0020%0 0.1888 0*14994 1,000S? 0*7284

3.940 0.90 0.0041890 0.21730 0*2?28 0.16235 2,00054 0.?282

3,939 0*90 0*0040191 0*22918 0.1787 0.17912 1.00002 0.7259

3,930 0,90 0*0038626 0,23283 0,1846 0*18823 1,00000 0.72S7

3.924 0.90 0.0037100 0.24030 0.1904 0.20188 2.00048 0.7258

3.917 0.90 0o0030839 0,24782 0.1982 0.22040 2.0084? 0.?259

3,909 0.90 0.0034892 0,2882_ 0,2028 0,22944 1.00048 0.2282

3*900 0*90 0*0533429 D*26240 0*2073 0,283?9 1.00043 0.7266

3.890 0*90 0*0032342 0.26900 0.2128 0,20834 2*00042 Q,7271

3*880 0.90 0*0032325 0.2?663 0.2281 0*27328 1.00041 0*72?8

3*868 0,90 0*0030369 0*28352 0*2230 0*28830 1.00039 0.?288

3*856 0,08 0*0029472 0*29088 0.2282 0*30364 1.00030 0*7290

_IFFUSIVITY CONSTINT NUMBER
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G-2
THERHOOYNAN[C PROPERTIES OF OXYGEN

1 aTH ISOBAR

TEHPERBTURE VOLUHE ISOTHERM ISOOHORE INTERNAL ENTHALPY ENTROPY

OERIVETIVE 0ERIV&T|VE ENERGY

KELVIN CCIGNOLE _C kTN/GMOLE 8TNIK JIGHOLE J/GMOLE J/GNOLE-K

Sk.362 28.41 284Z83 38.93 -6188,k -6186.9 b7.11

56 24,62 27652r sT.gg -6102,Z -6099.7 63,69

58 24.75 267225 $6.87 -§99S.7 -Ygg3,2 7|,56

bO Z4.98 258107 35.78 -588q,Z -S886,7 7Z,36

62 25.14 249171 34.75 -5702.7 0S780.2 78,11

68 25.32 EkOklS 33.66 -5676.Z -5673.7 75*80

66 25,50 231838 32.64 -5569.7 -S567.1 77.44

68 28,68 223418 31,64 -5463.1 -S868.5 79.03

70 25.87 215176 30,66 -S356.5 -B383.9 80.58

72 26.06 207098 28.70 -SZBg.8 -5247.E 83.08

78 26.26 199180 28.77 -8103.0 -S140,4 83.$4

76 26.46 191429 27,86 -5036.1 -5033+k 84.87

78 Z6.67 183830 26°87 -4829.1 -GgzE,4 86.36

80 26.88 176383 26.11 -4821.8 -4818.2 87.71

82 27,10 1688n 25.25 -4714.6 -4711,0 8g,Ok

84 27,32 161833 24.41 -4607°0 -46|4.3 90.34

86 27.$$ 154924 23.60 -Bkgg.3 -kk96.S 91,60

88 27.78 146054 32.8E -4381*2 -4308*4 82*85
80 28.02 141318 22,03 -4262.8 -k280.0 54.85

80.100 28.04 140720 21.96 -*,273.1 -4270o3 94o17

80,188 7180°15 6898 0.012 1817.5 2542.0 169,64
92 730g*k6 7068 |.012 1857.2 2597.9 178*29

94 7483.81 7253 0*011 1900.8 2659.1 17|.80

86 7657,47 7436 0.011 18_4.2 2720.1 171.55

98 7838.51 7819 0.811 1887.5 2780,9 172,22

10i 8002,98 7800 0.011 2030.7 2841.6 172.83
102 8174.9k 7880 0.010 2073.7 2902.1 173.43

104 8346.k2 8184 0,010 2116,7 2962,4 174.02

186 8517.k8 8337 0.010 2159.6 3022.7 174.88
108 8688.15 851k 0,010 2202.4 3082.8 175,15

110 eese._s 86941 0.005 22_B.Z 31_2,8 175.71

112 9028.82 4866 0,009 2267.9 3202.7 176.25

118 9198.08 9042 D,00g 2330.5 3262,5 176,77

116 8367.86 9216 0,008 237301 3322.3 177,29
118 9836.57 83% 0,00 g 2418.6 3341o8 177.80

120 8705.43 B$6_ 00008 2488°1 3k41.S 178.30

122 9874,07 9737 0*008 2800*5 3801°0 178,80

1Zk 10042.49 9910 0.008 2542.8 3560.5 179.28

126 10210.71 10082 0,008 2568.3 3615.9 179,76

128 10378.75 10254 0.008 2627.6 3679.2 160,2Z

130 10546,61 10426 0.008 2669°8 3738.5 160.68

132 10714.31 10597 0.008 2712,L 3797,7 181,13

138 10881.88 10768 0,808 2754,3 3858,9 181,58

136 11049°26 10g38 0.007 2796,8 3816.1 182.02
138 11216.52 11109 0,007 2838,7 3878,2 182,85

140 11383.66 11Z78 0.007 2080.8 k034.2 182.87

1_2 11580.68 11448 0,007 2922.8 k083.3 183,29

Lkk 11717.88 11618 0,007 2965.0 8152.3 183.71

186 11084.38 11786 0.007 3007,1 4211.3 184.11
1_8 12051,07 11958 0.807 3048.1 4270.2 184.51

180 12217.67 12127 0,007 3091.Z 8328.1 164.81

152 12384.18 12295 0.007 3133.2 _384,0 185.30

154 12550,61 12468 0.007 3175.2 kBkG.g 145,68

186 12716,95 12033 0°006 3217.2 8505.7 186.06

1Be 12883.21 12801 0,006 3Esq.1 8864,8 186°_4

160 13048°40 12969 0.005 3381.1 k62303 186.81
168 13468.57 13389 0.006 3405.8 477002 187.71

178 13879.36 13808 0,006 3510,7 kg17.0 108o80

17B 14293.88 18227 0.006 3618,4 5063.7 148.48

180 lkTOT.Qk 14085 O,OO6 3720.1 5210.k 190.26

185 15121.80 15063 0.005 382_.7 5356,9 191,07
180 15535.81 15_80 0.008 3828°3 5503._ 191.88

185 15848,81 158% 0.005 4033,8 5687,6 192.61

200 16362,00 16312 0.005 8130.3 5780,2 183,38

218 17187,88 17183 0,005 _3_7.3 6081,B 19k.78

220 18013.10 17873 0.008 4556.3 638t.5 196.14

230 18037.85 18802 0.004 4765.3 6674.1 187.44

2kO 19662.17 18630 0.004 k874,4 6g66.7 188.68

280 E0446°13 20k57 0.00_ 5183.7 7259.4 198.88
288 21369.76 21284 0,804 8393.1 7552.3 ZdX*03

270 22133.17 22110 O.OOk 8602,8 78k8°4 242.14

280 22856,31 22936 O,OOk 8812,7 8138,8 203.20

280 23779.26 23761 8,003 b023.1 8832.5 2U4.23

300 2k602.02 24S8b 0.003 6233,8 8726.6 2b8.23

310 2542_.63 25411 0.003 b845,1 9021,2 2_6.20

320 26247.08 26235 0,003 6656.8 9316.3 2_7,13

330 27069. k3 27058 0,003 6868,1 g611*8 208.0_

3_0 27881,65 27883 6.003 7082.1 9808.2 2J8.93

Cv Cp

JIG HOLE -K

35.65 53,26

38.28 53,25

3_.87 53.25

3k,46 53.28

3_.06 53.25

33,68 53020
33.31 53,28

3Z.85 53.30

32,60 53.3k

32,26 53,37

31,83 53.42

31.82 53.48
31.31 53.85

31.02 53.83

30.73 $3.72

30.48 53.83

30.18 53,86

2g.gE 84,10

29,67 84.26

28,64 84,20

21.28 30.T7

21.25 30.66

21,22 30.BS

21.18 30.46

21.16 38.37

21,14 30,28

21.12 30.21
21.10 30.15

21,08 30,09

21.06 30.03

21,05 28.88

21.03 28.93

21.02 28.88
21,01 29.85

21.00 29.81

20.88 29.77

20.98 28.74

20.97 29.71

20.96 29.68

20.85 28.66

20.84 29*63
20,gk 28.61

20.93 28,58

20.82 28.87

20,gE 28.58

20,91 Eg,s3

E0,91 29.81
20080 29.49

20.90 28*48

20,89 29.86

20.88 28,45

20°88 28.4k

20.88 29,83

20,88 28,41

20,87 2g._o

20,07 28.38

20.86 28.37

20.86 28.35

28,85 29.33
20.88 28.32

20,85 29.30

28.88 29,28

20,85 2q.28

20.88 29*27

20.85 2g.Eb

20.88 28.26

20.86 29.26

E0.BB 28.27
20.g0 28.28

20,82 29,30

20.gs 28.32

20,88 28.35

21.03 Eg.38

21.08 28o43

21,13 28.48

21o18 29°54

21,25 Zg.59

21.31 28.66

VELOCITY

OF $OUNO

N/SEe

1160

1137

1128

1111

1097
1084

IOTO

1056

1042

1027

1013

888
883

867

858

836
921

805

9O3

178

IE0

182

188

186

108

180

182

194
186

188

208

202

208
205

207

209

211

218

214

216
218

220

221
223

228

220
228

228

231

233

238

23b
23;'

239

2_

248

282

255
288

202

266

2Gg

275

283

208

295

301

3O7

313
318

3210

33O
338

3_8

351
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THERNODYNAMIC P_0P_RTIE$ OF 0XYG_N

C-2

I &TN ISOBAR

TEMPE_&TURE O[N$ITY V(0HIOV)p V(_P/_U_ "V(OP/DV) T

K(LV[N GMOL(/_C J/GHOLE _GoATH/J &IM

54,362 0.0;083; 15001.;d 2_,744 11608,42

56 G.0;0609 15739.53 2b.511 11_29.59

SB 0.04033; 15564.52 28,220 10778.26

60 O.OkOOS7 25307.49 25.921 10339,12

62 0.039?86 25208.37 25.616 9912.92

64 0.039500 15027.04 29.304 9;96.30

58 0.039219 14043._2 24.906 9092.25

68 0.03893? 14657.4_ 24.662 8699,28

?0 0.038653 1;;68.88 24.333 8317.22

rZ 0.0383Er 1427?.70 23°998 7945.81
?; 0.0380T9 14083.95 23.659 7984.82

76 0.03??89 1388T,33 23.315 7233.99

70 0.03?;9? 1360T.73 22.968 6093._9

88 0.03?202 13405.07 28.616 6561.87

82 0.036905 13279.21 2Z.261 6240.12

8; 0._36605 13069.99 21.903 592?°59

86 0.036302 12857.28 21.541 562k.06

88 0.035996 125_0.89 21.177 5329.30

90 0.035686 12420.86 20.810 5043.09

90.100 0.035658 12;00.55 20.777 5017,?k

+ _0.180 0.0001;0 2506.22 3.977 0,96

Y2 0.000137 2565.50 3.9P5 0.97

9; 0.008_34 2628°35 3.9?3 d.q7

96 0+000131 2690,88 3.9?2 0°97

98 0.000128 2753.13 3.971 0.97

100 0.000125 2825.22 3.989 0.97

102 0.000122 2876,88 3,968 0.90

104 0.000120 2938*;Z 3.967 0.98
106 0.000117 2999.77 3.966 0.98

108 0.000115 3060.9; 3.966 0.90

110 0._00113 3121.94 3.965 0.98

112 0.000111 3182.79 3.96; 0°98
11; 0.000109 32_3.31 3.96; 0.90

116 0.000107 3304,09 3.963 0.98

118 0.000105 3364.5S 3.962 0,98

120 0,000103 3424.90 3.962 0.99

122 0.000101 3485.14 3.961 0.99

12; 0.000100 35;5.29 3.961 0.99

126 0.000098 3605.35 3.961 0.99

128 0.000096 3885.32 3.960 0.99

130 0.000095 3725.22 3.960 0.99

132 0,300093 3789.0; 3.959 0.99
234 00000092 3844,79 3.999 0.99

136 0.000091 390;.48 3.959 0.99
138 0.000009 396;.10 3,958 0.99

140 0.000088 4023.67 3,958 0.99

242 0.000087 4083.19 3.958 0.99

I44 0.000005 41;2,66 3.958 0.99

146 0.000004 _202,08 3.957 0,99

148 0*000083 ;261,45 3,9S7 0,99

150 0.000082 4320.79 3,95? 0,99
152 0.000081 4380.04 3.957 0.99

154 0.000080 ;439.3; 3,95? 0,99

156 0.000079 ;498.57 3.956 0.99

158 0.000070 4957,77 3.956 0.99

160 0.000077 4616,93 3.956 0.99
165 0.000074 4764.?; 3,956 0.99

170 0.0000?2 ;912,;1 3.955 0.99

179 0.000070 _099.98 3.°_JS 1._0

180 0.000058 5207,;0 3.954 L.O0

185 0.000066 _354.93 3.993 1.b0

190 0.000064 5502.37 3.953 1,C0

195 0.000063 56;9.82 3.952 1.00

ZOO 0.000061 5797.31 3.951 L.00

210 0.000058 60qz.53 3.990 1.00

220 0.000056 8308.28 3.94? I*G0
230 0.000053 6604,00 3.944 1,03

2;0 0.000051 6902.33 5.941 1.00

250 0.0000;9 7281.12 3.930 1.00

260 0,0000;7 7501,;1 3.931 1.00
270 0.0000_5 7083._3 3.925 1.00

200 O.OO00kk 8_87.39 3.910 1.00

290 0.000042 8493,49 3.910 1.00

300 0.0000_1 0801,90 3.901 1.00

310 0.000039 9112.79 3.891 1.00

320 0.000030 9426.2t 3.+800 1.00

330 0.000037 9742.46 3,869 1.00
340 0.000036 10061._5 3.097 1000

(DV/OT_/V THERNAL VISCOSITY THERNAL OIELECT_IC PRANDTL
CONOUCTIVITV OIF_USIVITY CONSTANT NUM_E_

I/ K(LVIN _/CN-K G/CMo" $Q CM/SEC

0,0_33537 1.92959 b.198_ O.CO08g 1.56871 5,3_55

0°0_3383_ 1.91_$9 5.0523 0.00089 1._6_11 5,0B70

0.003;212 1.09957 5,_595 0.00088 1.560;0 ;.792_

0,0_3;60_ 1.07581 5.095? 0.00008 1.596_7 _._2_5

0.053_015 1.85536 ;,798& 0,00080 1._51_3 _._6_

0.D035;49 1,03_25 _,_;63 0.00087 1,5_738 _,u3_q

O,OO3SOgS 1.812Y5 ;.1569 0.00007 1.5_Z_2 3._187

0°0C30387 1.79028 3.0889 G.00006 1,938_3 3._18_

0.0u36062 1.78_;8 3.&40_ 0.0000_ 1.533_3 3._331

0.G037383 1*7;;19 3._10; 0.00005 1,_29_1 3.Z_1_

0.0037931 1,720_3 3,1972 0.0000_ 1,92;_7 3.10_6

0.0_38510 1,69629 Z.999T 0,0008_ 1.520_0 Z.99Y6

0.0039122 1.67167 2.8167 0,00083 1.51_70 2._197

0.0039770 1.8;671 2.5;71 0.00003 1._11_B Z.89_1

0,0_;0457 1,62141 2.4g0_ 0,00082 1._06_2 2.5?83

0,0_;1187 1.59579 Z.3;;3 0,00081 1.5_173 Z._7_

0.00;1965 1.96986 2,209_ 0.0000_ 1._97_1 Z,3731

0.05_2796 1.5_365 2,08;3 0.00079 1.;92_ Z.2828

0.0543686 1.9171? 1,968_ O.OCOT_ 1._87;2 2,ZOGC

0.0_43769 1.51;?? 1.9_84 0.00078 1,_86_9 2,1929

0,012267& 0.0893T 0.0585 D.0198_ 1.001&6 O.t?l_

0.0119913 0.0070B d,0099 0._2076 1.001_2 0.768_
0.01162;S 0.0009T 0.071_ 0.02179 1._01_9 Q.2658

0.0113_82 0.09086 0.0229 0.02284 1.001_5 0,Z&33

0.0110302 0.09279 0,074; 0,02392 1.001_2 0.7510

0°0107989 0,09465 0.0759 0.02501 1.001_8 0._89
0.010_026 0.09655 0.077; 0.02612 1.001_ 0.792_

0.0102600 0.098;; 0,0789 0.02?25 1,001_2 0.7592

0.0100298 0.1003_ 0.080; 0.02841 1.001_q 0,_536

0°0098110 G.LOZZ_ 0,0819 0,02998 1.00132 G.7521

0.0096028 0.L041_ 0.083; 0.03027 1.0013_ 0.7507

0.00940;3 0.10504 0.0890 0.03198 1.001_1 0,7;95

0.00921;_ 0,10793 0,0869 0.03322 1.001_9 _.7_03

0.0U90334 0.10983 0.0080 0.03;;7 1.0012r Oor_?2

0.0088598 0.11122 0.0895 0.0357_ 1,00LZ; 0.?_2

0.0186934 0.11361 0.091_ 0.03T03 1,001_2 0.Z;_2

0.0085338 0.119;g 0.092_ 0.0383_ 1.0Cl20 _.7_;3

0.0_8380; 9.11737 OoO_U 0.03987 1,00118 0.7_35

0.0082329 0.11925 0.0955 0.04102 1.00116 0.7;27

0°0080909 0.12113 0.0920 0.04239 1,0011; 0._19

0.05799_1 0.12300 0,0985 0.0;378 1.001_3 0.7412

0,0u78223 0.12487 0.0999 0,04_19 1.00111 0.7;09

0.0078990 0.12873 0.101; 0.0;861 1.001u9 0._399

0.0075721 0.12899 0.1029 0.0_806 1,0C1_7 O.7393

0.0074533 0.130;_ 0.1Ok; 0.04952 1.001_6 6.738?

0.007338; 0.13229 0.1098 0.05100 1.001_4 0.7381

0,0_72273 0.13416 0.1073 0.0_291 1.0C1_3 _.237_
0.0071196 0,13602 0.1087 O.OS_O_ 1,091_1 0.2369

0.0070193 0o13?88 0°1102 0.0_598 1.001u0 0.2363

0.00691;2 0,13972 0.1118 0.0971_ 1.00098 0.2357

0.0_68161 0,1_155 0.1131 0.058?2 1.00097 0.T353

0.0067209 0.1_330 0.11;S 0.06032 1.0009& 0,73;B

0.086620_ 0.1_519 0.1159 0.06L93 1.0009_ 0.73;4

0.0_65386 0.1;?00 3.117; 0.063_S 1,000_3 9.73_0

0.0064913 0.1;800 _.110a 0.0652( 1.00092 O.7336
0.0_63663 0.15059 O.L20Z 0.06606 1.000_1 0.7332

0.0061639 O.IYS05 0.1232 0,07108 1.000o8 O.r3Z_

0,0_597;5 0,159;6 0.1272 0.07541 1,00006 0.t317

0.0057967 0.16383 0.1307 0.0798_ 1.000a3 _.7310

0,0095295 0.16017 0.13_1 0.0643t _,OOOBI 0.730_

0.00_4720 0.1724_ 0.137_ G.00_05 1.00070 0.r299

0.0953233 0.1_&73 0.1;08 _.0937_ 1._C07_ _.?29;

0.00_1827 0.18096 0.1;;L 0.0985_ 1._0C7_ 0.?289

0.0050499 0.18519 0.1_7_ 0.103_9 1.000t3 0.Tzd;
0,0048030 0.19343 0.1539 0.1136_ 1,0cobg O.rZTZ

0.00457g9 0.20198 0.1603 0.1Z_LC 1.0_086 3,7271

0,05_3T69 0.20959 _,16&b 0.13_q_ 1.000_3 0.TZ_E
0.004191_ 0.217;9 0,172_ 0,14812 1.00000 0.7253

0.0_;0212 0.22526 0.175_ 0.1_T_1 1.0_0_8 0,2260

0.00386;S 0.23292 0,1847 0.169_1 L._OG_6 0.7259

0o003719& 0.2_0;7 0.190_ 0.181_1 1,00094 0,7259

0.0035053 0.2;791 U.1962 0.19388 L.O005Z 0,72&0

0.0034604 0.2552; O.Z_L8 0,20651 I.OOD_O _,7263

0,00334;0 0.282_8 3.2_?_ 0.219_C 1.3_0_8 0,72_7

0.0032352 0.26963 0.21_8 0.23293 1.OOG_t 0.t272
0.0031333 0,2767_ _.ZLB_ 0.24590 1.000_S 0.7229

0.003037? 0.2837C _.2235 0.2_9_9 1,0CD_ _._287

O.oL2g_?? 0.29062 _.228t 0,27331 L.000_3 0.729_

+ TN0-PH_S( _0UND&RV
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C-2
TMERM0gtN4MI3 P_OPERIIES OF _XVG:N

2 ;TM [_O_AP

TEMPE_ATU<E V_LUME ISOTHERM I_0CHORE [NTERNAL _NIMALP_ E_TR3PY " Cp VELOC[TY
OERIVAIIVE CE_VAIIVE ENERGY _v OF SOUND

KE_VIt| CC/GMOLL 3C ATM/G_OLE ATM/K J/GMOLE J/GMOLE J/_MOLE-K J/_ _._ -K M/SE_

• 5W.]/_ 2W,k@ 2_Wk0t

50 2W*79 ZO_k=d

b0 Z_,q5 258_9)
o2 25.1_ 2W530_

b_ Z_,31 2W06_3

56 _S,W9 232_Z_

_8 25.68 22361_

r: Z5.07 ZIS3T;
rZ 25.06 20T]00

7_ Z6.Zb 199388

_6 Z6*_b 19163_

?8 26°56 LeWU0_

80 26,88 17559_

_Z Z?.Oq _69_9_

4_ Z?.]t t621S1
_6 Z?,5W 15514_

98 _?,78 L_82T_

_0 Z8.02 L_15_7

_ Z_.Zb LOW0q_

9_ Z_*5_ L284?9
_6 Z8._9 122136

_7,3TL 28*97 117855

97,371 37_3.83 ?ZSk 0°02]

98 38a2,66 7166 0*023

100 3850.92 7368 _.328

t3Z 39_k,_5 _56/ 0.3Z2
I_ 40_.60 ?_6W 0°0Zl

t_b W16_,1_ T950 _.020

LQe _Z53,22 815_ O.OZO

L10 k3_L,8_ 05_1 3°0Z0

L12 W_JO,13 8530 0.019

11_ _518.0_ 8r1_ 3°019

116 _6_5.63 890_ 3.318
t18 46_2,92 909U 0.010

tZO _T79,93 9_T_ 0°0_8

IZ_ w866,70 9_56 9.017

L24 _953.22 _53_ 3.017

_25 5@]q,53 942U 0.012

%Z0 51ZS,6_ 10000 _.016

_30 _Z11.56 10180 2._t6
t3Z 523_,3Q 1635_ _.016

L3k 5302.88 10537 0.016

L35 5_60,31 1071w 0.015

138 5553.59 10891 0,015

t;O 5638,74 L106_ 0,01§

LWZ 5723,76 112k_ _,:15

ZWq 5838°55 11W19 0,31_
146 50_3._5 11594 3,01_

L48 5_?8*13 1t759 0,01W

1_0 6062.7% 1_9W3 0,_1_

1_Z 61_T, ZC 1_111 3,01W

154 62]1.6_ LZZ�. 0,_13

156 b3LS,_t 1ZW63 0.013

158 6W_0,15 LZ53_ 9.013
160 64_4,31 /?dO8 _,_1$

165 66_W.3_ 13_3d O,dl_

110 650_.08 t3_b/ 0,012

175 7%13,kl L_9_ 3._12
LdC T3Z_,W3 LW_ 9,OLL

1_5 7531.17 L_ O.OLL

190 7739.66 1_36_ J,JL1

L_5 T947.92 _57% _,_L_

_0 _155,98 16212 ),_Z3

_10 85_1,56 L70S4 _,010

ZZO 8506.53 LTJ�] 3.00_

_]0 5W]0°_9 LST3L _,309
Z_ 98t5,03 1_556 Q,Q08

ZSO LOZ_8*75 2040_ 0,008

260 L56_2.05 21233 3,000

Z_O LlOSY,t_ ZZOb5 :,007

Z_O L146_,99 22095 0,007

_O L18_0.64 23725 _,007

]00 LZZ_3.L1 24555 _.007

310 LZ?]_,4L 25303 3*3_6

3_0 L3L17,50 26211 O*OOb

]30 13529.62 L703_ 3.0_6

3_0 139WL.54 27866 0.506

]0,53 -6105,Z -6184,3 c?.ZL 35.6_ 53,Zb 1160

]8.00 -_L02.7 -6_97,7 ud,68 3_*2_ 53.25 1150

]5*88 -5996*Z -5991,Z /_._5 3_.87 53,Z_ LL3r

]5,?q -_889._ -5_8k.7 TZ.35 3_._6 53.E4 L12_

]_,7_ -5753,$ -5778,Z /W.LO 3_*06 53,25 111L

]3,67 -_675.8 °_671.7 75°79 33*6_ 53.25 L098

32,55 -_5_C,J °556_,2 77._3 33.31 53.27 1C0_
31.65 -5_63°8 -5_$8,6 19,_2 3Z,55 53.30 t_?O

]0.67 -5357._ -5351,q o0,57 32.50 5]*33 t05_

_q,TL °525_,5 -_2_5.2 _2.07 3_,26 53.37 LO_

28*?8 -5L_3,0 °5138,W 83,53 3L.94 S3._% LOZ8

Z7.67 -5036,Y -553L,6 o_*96 $1.5_ 53.4t L013

_b.0S -_925,9 °_0Zk.Y d6.35 31,32 53.5_

_6,11 -_822.8 -kell.t 01.I0 31,C2 53.62
ZS.Z_ -4715,S -6710,0 d_.03 30,73 53.71

2W._3 °4608,0 -_602.5 _.32 30.k6 53*8Z
_3,61 -4500.3 -_9W,7 _1.59 30.19 53,9_

22.82 -_39Z,3 -_386.6 52.83 Z9.93 5_.08

ZZ.Ok -_28k.} -_78.3 _W,05 _9,67 5k,2_

_1.28 "WL_5,_ "k169°5 _5.25 _9,_3 5_.k3

_U,Sk -_66,3 -_60,6 96*_Z _9.19 5_,53

19,52 °J956,9 -3951,0 _r.Y? 24,95 5k,67

LQ*33 -3881,6 -3_75.7 _8,35 20,00 55*0W

1929.Z Zb0k. O 1_S,79 21.6W 32.01

19k3,5 271_,1 165,00 21,52 31°9k

1986,7 2777.8 1o6.6k 21.56 31.7_

_033,6 2_1,1 lo?,27 2t.5g 3L,55
2070,3 290_.0 L_?,80 21.46 31,39

_IZZ,$ 2966,6 1_6.48 21._1 31.Z_

2167.1 3029.C L_9,06 21,37 31,10

ZZlI,Z 3u0L.O 169*63 21.33 30,50

Z255,1 3zsZ,_ 1_o.t9 Zt.3Q 30.87

ZZ98,9 3_1W,5 1P0,73 ZL.2I 30,77
23W_°6 3_76,0 17L,27 Z_,Z_ 33,67

2386,2 3337,2 1t1.79 Zt*ZZ 30.59

2W25,? 349_,3 _t_,]O 21,19 30.51

Z_73,_ 3459.2 1r_,_1 21.17 30,W3

25L6,3 35Z£,C L13.3_ 21,15 30*36

2559,4 368C,7 115.79 21.13 30.30

_60Z,5 36_1,3 L_.Z6 _1.11 30°2_
_6;5.6 3701.7 L?;.73 Z1.13 30.19

_68_,5 3762.L LP_,L9 _1,0_ 30,1k

2731._ 3_Z.Z L75,6_ 21,07 3Q.09

_77k._ 3_82._ 176,_3 ZL,05 30,05

2017,_ _k2*k 1t6*53 2L,]_ 30.00
2S59.7 _P_*k 176._6 Z£,OJ 29,97

_902*W W_6_.3 177,30 21.02 zg.qJ

_9k5,0 WIZ_.I 177,8G _L.OL Z9.89

3030.1 ;_4L,6 170,_2 ZO,g9 2%83

J072._ W3_.Z 17_,_ ZO.�e z9,00
]115,1 W_50,8 L79,_Z ZJ._? Z9.70

J157,_ W420,3 179.80 Z0,97 29.75

3195,:) 4_79,8 LS_,L9 _u,96 Z9.73

3242*Z W639.Z I_3.51 20,95 29,70

32_W,6 W59_,6 1_.94 23,95 Z9.60

33_u.3 kTk6,9 1_L.85 Z0,93 29.63

343_*d keg_*9 LdZ,74 ZO,0Z Zq,S9

36_1.3 5_wZ.8 L03,59 20,91 Zq,5S
]?_6,_ 5190.5 lo_,w3 2J.9_ 29,52

_dtl,_ 5338°0 10_,23 ZD*89 Zq*49

3gL6,9 5;85._ 106,02 _6,89 Z9,_6

_Z°_ 5632,6 166,75 20*88 29,_

wt_r._ 57Tq.8 107*_3 _0,88 29,W2

_336,3 6&73*8 188.q7 Z0*87 29*39

;5;6*_ 6367*6 190.33 23*88 25,37

;75b._ 6b61*_ 1_1*6; 20,88 09.36
_955*d 695_*_ 1_Z.89 20*9U 29*35

5175.5 7z_e.4 1_W*08 _O.9L Z9*35

5385.4 75_Z*0 Z_S,Z_ 20,94 29,37

5995,5 7835,0 196*3_ 23.96 Zq.3_

5805,_ 8129.8 I_7*_L 2L*00 Zq,;I

5016.5 8_Z_,1 158,_5 2L.OW 2q,44

6227.5 8718*7 199*_5 EL,08 _9,;8

6459.J 9_L3,7 2.O.WL _L,L3 Zq.53

6651*_ 9_9,2 20L.35 Z1,19 29*58

5_63,5 9605,3 2_Z,26 21.25 29,63

fO?6.? 99C1,9 Z.)*L5 21.32 29*69

998

983

96_

953
937

92L

9()5

889

8?3
056

6W5

102

183

185

L87

190

192

£98

ZOO

zOZ

206

207
205

211
213

2L5

217

Z18

220

ZZZ

ZZ3

ZZ5

_27

Z30
._3Z

Z33

235

Z37

_35

z_o

Z51

z55

?So

Z6z

_66

25]

ZSZ
2e_

295

30t

307

313

31_

32w

33_

3_0

34_

35L

• T WO-J-_ASL qOUN_A-) Y
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TH£RHODYN&HZC PROPERTXES OF OXYGEN

(3-2

2 ATM ZSOBAR

TEHPERATUR( OEN$ZTY V(OHIOV_

KELVIN GMOL(ICC JIGHOL(

* 54,37_ 0.040836 2S007,kk

56 00040613 £5746,73

58 0.040338 15571.92

60 0.040061 15355*09

62 0°039704 15216.18

04 0.039504 15035o07

86 0.039224 14051067

88 0.038942 14665050

?0 0.038658 £4477063

72 0.038372 14286.79

74 00030004 14093.23

76 0,037795 13856,08

70 0.037003 13657.58

80 0.037208 13400*23

02 0,036011 13285.69

04 0.036611 13080.81
86 0.036305 12068.46

80 0.030002 12652.45

qO 0.035693 12432.61

02 0.035379 12200*74

94 0.035062 11980.65

96 0.034740 11748009

* 97,3T1 0,034516 11505.93
97.371 0.000265 2631.33

08 0.000263 2651.87

100 0.000257 2717.07

£02 0,000251 2783.53
104 0.000245 2848061

106 0.000240 Z913.26

100 0.000235 2977.52

110 0*000230 3041.42

112 0.000226 3204,99
114 0.000221 3168.26

118 0.000217 3231.25

118 0.000213 3294,00

120 0.000209 3356.50

1ZZ 0.000205 0418.79

124 0.000202 3400.80

126 0.000190 3542.79

128 0.0002q5 3604.52
130 0.000292 3666.09

132 0,000109 3727.5£

134 0.000186 3788.76

136 0.000103 3845.93

138 0.300£00 39£0.95

£4O O.00017? 3971.85
142 0.000£75 4032065

lkk 9.000172 4093.34

146 0.000170 4153.54

148 0.000£67 42£4.45
£50 0.000165 4274.87

152 0.000163 4335.22

154 0.000160 4355*49

156 0,000258 4455*68
158 0.000156 4515.82

160 0.000254 457S.89

165 00000149 4725*62
170 0,000145 4875,44

175 0.000£41 5024.80

180 0.000137 5173.94

185 0.000133 5322.94
190 0.000129 5471.61

195 0.000220 5620.58

200 0.000£23 5769.31
210 0.000117 6066.78

220 0.000111 6364.52

Z30 0.000206 6662.80

240 0.000102 6961.01

250 0.000098 7262.13
260 0.000094 7563.72

ZTO 3.000090 7866,92

250 0,000087 8£71.97
290 0.000004 847q*08

300 00000001 0780.42

310 0,000079 9100.£8

320 0*000076 9414.40

330 C.g00074 9731044
340 00000072 13051015

V(OP/0U_ "V(OP/0V) T (DV/OT_:)/V THERM&L VISCO$ZTY THERMAL 0ZELECTRIG PR&NOTL
GONDUCTZVITY 01FFUS|VITY CONSTANT NUHBER

CC-ATH/J &TH I/KELVIN MM/CM*K

25,743 11614.05 0,0033522 1*02974

25,512 11237.97 0,0033816 1.q1486

26.2Z0 10786.67 0.0034192 1.49586

20.922 1034F.57 0.0034505 1.07612

2S.617 q920.40 0.0034994 1.85560

25.305 5504.90 1.0035423 1.83460

Z4.qOP 0100.81 0*0435871 1.01292

24.663 8707.84 0.0036341 1.79067

24,334 8325.86 0.0836835 1076789

25.599 7q54.50 0.0037304 1.74462

23.660 ?sg3.sk 0.6037900 1,72088

200317 7242076 0.0030477 1.69672

2Z.565 6901,91 1,003q086 1.67216

22.610 6570,74 000035732 1*64P23

22.263 6249.04 8,0040416 1.62195

21*?05 S936.56 0.0041143 1.59635
21.544 5633009 0.0041928 1.57045

21.160 5336*39 0.0642745 1054427

20.813 5052.24 0.0043630 1.51761

20.445 4774.42 0.0044588 1.49111

20.073 4504,72 0.004560£ 1.46417

19.700 4242093 0.0046703 1.43700

19*443 4067.91 0.0047510 1.41624
3,904 1.66 0.0121652 0.19467

3.953 1.88 0.0120448 0.09545

3.g91 1.69 0.0116762 0.09727

3.589 L.go 0,8113350 0.|9011

3.967 1.91 0.0110160 0.10095
3.965 1.91 0.0107223 0.10279

_.964 1.92 0.8104456 0.10463

3.902 1.92 0.0101653 0.10648

3.961 1.93 0.0099412 0.10833
3.980 1.93 0.0097104 0.11010

3.979 1.53 0.0094921 0.11283

3.570 1,94 0,0052852 0.11308

3.977 1.94 0.0096866 0.11572

3.976 1.94 0.0089015 0*11757

30970 1*95 0.0087232 0.11042

3*975 1.95 0,0080530 0.12126

3.974 1.95 0.6803903 0.12310
3,973 1.95 0.0082346 0.£2494

3.973 1.96 0.0080052 0.12677

3*972 2.96 0*0079420 0.12060

30972 1.96 0.0078043 0.13043

3,571 1.96 0.0076715 0.13225

3.971 1.96 0.0075445 0.13410

3.970 1.96 0.0074217 0.13597
3.970 1.97 0.0073032 0.13783

3.969 1.97 0,0071889 0.13960

3.969 1.97 0.0070784 0.14152

3.968 £.97 0.0069717 0.14333

3.560 1.97 0.0068684 0.14514

3,968 1.97 0.0067683 0.14694

3,967 1.q7 0*0066715 0.14073
3.967 1.97 0*0065776 0*15051

3.567 1.98 0.0064865 0.15220
3.966 1.58 0.0062702 0.1_660

3.965 1.q8 0.0U60690 0.16104
3.964 1.98 0.0058810 0.16537

0.564 1.98 0.0057050 0.16q66

3.963 1.90 0.0055359 0.173ql
3.562 1.99 0.0053845 0.17813

3.962 1.gq 0.0052380 0.18232

3,960 1*59 0*0050597 0.16647
3.558 1.99 0.0040446 0*19467

3.955 £.gg 0.0046147 0,20275

3.952 1.59 0*0044063 0.21071

3.546 1,95 0.0042164 0.21055

3*943 £,gg 0.0040426 0.22627

3.936 2.00 0.0638829 0.23368
3.932 2.00 0.0037355 0.24139

3,924 2.00 0.003599£ 0.24879
3.916 2.60 0.0034725 0.25606

3,907 2.00 0.0033546 0.26330

3,897 2.00 0.0032446 0.27042

3.866 2.0d 0.6031416 0.27747

3.875 2.00 0.0030450 0.28444
3.862 2.00 0.0025543 0,29£34

&/CM-_ 50 C#/sEc
x L* J

602000 0.00069 1.56874 503473

5.0576 0.00065 1.56517 5*0006

5.4647 0*00060 1.56076 4.7962

5.1004 0,00008 £*55633 4,5237

4.7633 0.00006 1.55150 4._714

4.4508 0*00087 1.54745 4*0378

4.1612 0,00087 1*54200 3*82£5

3,8530 0.00086 £.53850 3.62£1
3*6444 0*00066 1.53401 3.4395

3,414£ 0.00060 1*SZ049 3*2630

3.2010 0.00065 1._2455 3.£047

3.0031 0.00004 1.52038 2,9576
2,6200 0.00063 1.$1575 2.8216

2.6502 0.00003 1.51117 2.6560

2*4930 0*00062 1,50652 2*5800

2.3472 0.00081 1.50183 2*4730

2.2122 0,00060 1*40711 2.3746

2*0870 0.00079 1.49234 Z,2842

1.0709 0.00076 1.48753 2*20£3
1,8634 0,00077 1.48268 2.1255

1.7636 0.00076 1.47776 2.0565

1.6710 0*00070 1.47279 1*9039

1.6115 0.00075 1.46935 1,5546

0,0760 0.i1118 1.00315 0*8009

0.0764 0*01136 1.00312 0.7551

0.0779 0.01194 1.00305 0.7939

0,0793 0.01252 1.00258 0,7693

0,0806 0*01311 1.00292 0.7852

0,0823 0.01370 1.00285 0*7814

0,0037 0*01431 1.00275 0.7779

0.0652 0.01492 1.00274 0.7748

0.0867 0.02555 1.00268 0.7720
0,0602 0*01616 1.00263 0,7694

0*0806 0*01682 1.00258 0*7670

0.0911 0.01747 1.00253 0.7640

0*0926 0.01013 1.00246 0*7627

0,0_£ 0,01660 2*00244 0.7608
0,0550 0.01940 1.00240 0.7692

0*0970 0*02027 1.00236 0*7575

0*0089 0.02066 1.00232 0,7955

0.0999 0*02197 1.00228 0.7545

0.1014 0.02228 1.00224 0.7532

0.1028 0.02301 1.00221 0.7019

0,1043 0.02374 1.00217 0.7907

0.1007 0*02446 1*00214 0.7496

0.1072 0*02523 1.00211 0.746_

0.1066 0.02600 1.00207 0.7471

0,1102 0.02678 1.00204 0*7459

0,1115 0.02757 1.00201 0.7440

0.1129 0*02836 1*00190 0*7435

0,1143 0.025£6 1.00196 0*7430

0.1158 0,02006 1*00103 0.7421

0.1172 0.03076 1*00101 0.7414

0.1106 0,03160 1.00£80 0*7406

0.1200 0*03243 1.001d6 0.7400
0.2214 0.83327 1.00183 0,7394

0.1249 0*03540 1,00177 0.7379

0*2203 0*03758 1.00172 0.7367

0.1317 0,03581 2.00167 0.7356

0.1391 0*04209 1.00162 0.r346

0.£365 0.04442 1.00158 0.7337

0.1418 0,04679 1,00153 0.7329

0*1451 0.04922 1,00149 0*7322

0.1484 0.05£69 1.00146 0,7315

0.1544 0.056?7 1*00139 0.?304

0,1611 0*06204 1,00132 0*?295

0.1674 0,06?4? £.00126 0.?288
0,1735 0.0730? 1.00121 0.?282

0*1705 0.07884 1.00116 0.?277
0.1854 0.0647§ 1.00112 0,?2?5

0.2912 0*09081 1.00107 0*?2?3

0*£969 0*09701 1.00104 0.7273

0*2025 0*10333 1.00100 0.?2?5

0,2060 0.£0079 1,00097 0.72?0

0.2134 0.11637 1.00093 0*7282

0.2180 0*£2306 1.00090 0.7283
0.2241 0*£2987 1.00086 0,7295

0.2253 0.£36?9 £*000_5 0.?303

TNO-PN&SE 90UNOAR¥
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G-2
TH(RHOOYNAMIG PROPeRTiES OF OXYGEN

3 &TN ISOBAR

TEMPERATURE VOLUNE

_ELVZN CCIGMOLE

+ 54,386 24°49

$0 14.61

58 14.79

60 Z4.70

61 15,13
6_ 25*31

66 2S._g

68 ZS,68

70 25*86

72 Z6,06

74 Z6,25

78 Z6.40
78 Z6,66

80 16.87
02 17.09

84 17.31

86 Z7.54

88 17.77

90 28.01

qZ 28.26

94 28,51

96 28,78

98 29,0S

100 2%33

10E 25.63

10Z,178 Zq*6S

* 102.178 2S89.24

"10; 26;7°00
106 Z709.82

108 Z772.09

110 1833.85
112 2895.16

124 Zg$6.07

216 3016*61

118 3076.41

120 3136,70

lZZ 3196.32

124 3255.67

126 3314,79
120 3373.69

130 3;32.30

132 3491.88

134 3549.21

136 3607.37

138 3665.30

140 3723.25

141 3780.98

I_4 3838.$9
146 3896,08

148 3553.46
150 4010,73

152 4067.90

15k k124.Sq

156 _181*98

158 4230*89

160 ;295.72

165 4457*49
170 4570*84

175 4719o83

180 _860.50

185 5000.89

190 5141.01

195 5280.91
ZO0 5420,61

210 5699,45

220 5577,67

Z30 6Z55,38

740 6532,66

Z50 6809.57

ZbO 7086.16

270 7361.68

280 7G38.57

298 7914*48

300 8190,_0

310 8kb9,70

320 87_1,10
330 9026.37

3_0 9291,53

ZSOTHERN Z$OCHORE INTERNAL ENINALPY ENTROPY C v Cp VELOCITY
OERIV&TIVE OE_IVATIVE ENERGY OF 50UN0

CC ATNIGROLE 8TNIK JIGNOLE JIGNOL( JIGNOLE-K JIG NOLE -K Hl$E_

204531 38.93 -6189.1 -6181.6 67*11 35.65 53.25 2160

276890 38.01 -6103,1 -60gg,7 60,67 35.30 63.25 1150

267592 36.89 -_0996.7 -5969.2 70,54 34087 53,24 1137

258;79 35,80 -5890,3 -5082.7 72.35 34.46 53,24 1124

2;9547 34.72 -5783,8 -5776.2 74,09 3_,87 53,24 1111
2;0794 33*68 -5677.4 *5605,7 75.78 33.68 53,25 1098

232215 32,6S *5570*9 -5563,Z 77.42 33.31 53,27 1084

223809 31,65 -5464,4 -5456,6 79.01 32,95 53,29 1871

21557Z 30.68 -5357°9 -5350.0 80,56 3Z.61 53*31 1057

207500 15*72 -5203,2 -S743.3 8Z006 32,27 53.36 1042

199591 28.79 -5144.5 -513605 83.52 31.94 53,41 1028

193641 27.86 -5037.7 *5029*7 84,95 31.63 §3*46 1013

184Z47 |6,55 °;53008 -4922,7 86*34 31.32 53,53 999

176806 76,12 -4023*7 -4815,S 87*69 31*03 §3.61 984
169514 ZS,Z7 047£6.4 -;701*Z 8g*OZ 30.74 53.70 968

L62360 _4044 -4609,0 -4600*7 90*31 30,46 53.81 953

155366 Z3.62 -4501.3 -4492*9 91.56 30.15 53.93 937

148503 _2,03 -4393,3 -430_,g 92,82 25,53 54.07 922

141775 Z2.05 -0285.1 04276*6 94*04 25*60 S4*Z3 906

13516£ _I.30 -;176.5 -4167,9 _S°Z3 29.43 54.41 890

128715 20°$5 -4067.6 -4058.9 56°41 29.19 54.61 873
122375 19.83 -3958,2 -3945,k 57,Sb 28,56 50.84 857

116156 19.12 -3848.3 °3839,5 98,69 28,73 55,11 840

110055 18.42 -3737.9 *3725.6 99,81 78.52 S5*40 823

104069 17*74 -3626*8 -3617,8 100,51 Z6,30 55,70 806

103560 _7,68 -3616,9 -3607,5 101,01 28.28 55.77 804

7151 0,034 1994.6 2781,6 163,52 21*96 33*16 185

73;6 0.033 E037*1 2841.8 164,10 21068 32,84 187
7560 0,032 2063.5 2907*3 164.71 71*80 32,60 189

7770 0*031 212900 ZgTZ*Z IOS*33 21.72 32036 151

7977 0.031 2175.3 3836,7 165*92 Zl,66 32014 194
8181 0.030 2220,7 3100*8 166.50 21.60 31.90 190

8383 O*OZg 2765,9 3164,5 167006 21,55 31.76 298

8503 0.028 2310,9 3227*8 167*61 21*$0 31.60 200

8780 0,028 2355.6 3Zgl,q 163,15 21,48 31*45 202

6975 0.017 2400.2 3353.7 168.68 21e42 31,3Z 204

9169 0,027 24;4,6 3416,2 169.20 21.30 32,19 206

9361 0*026 1488*8 3478.4 165.70 21*35 31,08 Z08

gSYZ 0.026 2532.9 3540,5 170,20 21032 30,57 210

5741 O.OZS 2576,8 3602.3 170.69 21,29 30.88 212
gqZ9 0,025 2620,7 3664,0 171,17 21.28 30.79 213

10216 0,824 266404 3725,5 171,64 21,24 30,71 215

10302 0.024 2708,0 3706.6 171.1| 21.21 30,63 217

10486 0.023 2751.5 3848.0 172.55 21,15 30.56 215

10670 0,023 2794*9 3989,1 173.18 21,11 30,45 NEt

10853 0*0Z3 Z038.2 3570.0 173.43 21.15 30,43 ZZE

11036 0,027 2081,5 4030.8 173.86 21.14 30.37 224
11217 O*OZE 2924,6 ;091,5 174*29 01*12 30*31 220

11398 O*OEZ 2567.7 4152.1 t74.71 21*10 30.26 227

11570 0.0Z1 3010,8 4Z12,5 175.1Z Zl*Og 30*ZI 225

11757 0.021 30S3,8 4272,9 175,$2 21,08 30.17 233
11536 0,021 3096,7 4333,2 I75,5Z 21,08 30013 Z33

IZ115 0,020 3139*5 4393*4 176,31 21,05 30,09 234

12292 0,020 3162o3 4;53.6 176.70 21,04 30.05 236

12470 0,020 322501 4513,6 177,05 21.03 30,01 Z3P

17646 0,019 3267.$ 4573,6 177.46 ZX.OZ 29,58 235

23087 0,019 3374.4 4723.3 178,39 21,00 29,90 243

13524 0.018 3480.8 4872*7 179.28 20,90 29,83 247

23960 0,018 3587.0 9021.7 100,14 Z0,96 29.74 251

14393 0,017 3693.+ 5170.4 100.91 20,99 29,72 254
14825 0.017 3798.8 5318.9 101.75 20*94 29,68 258

iS256 0.016 3904.5 5467*2 108,58 10*93 09,64 26Z

15685 0.016 4010,1 5615,3 183*35 20*qz 29*60 265

16113 0.015 4115,5 5763.3 164,10 20,91 Z9.57 265
16965 0.015 4326,2 6056*7 185.54 ZO*gO Z9*§Z 275

17814 0*014 ;536,7 8353,7 186,91 20.90 29.48 242

10699 0.013 4747.0 8648.5 188,23 20,90 29.46 269

19502 0.013 4957*2 6943.0 189.06 20,91 29.40 295

20343 _,012 5167,4 7237,3 190,68 20.93 29.44 301

21182 0.0tZ 5377,7 7531.7 191,84 ZO,9S Z5,;; 307

22019 0,011 5588,2 7016.2 197,95 Z0,97 29,;S 313

22855 0,011 5798.8 811|.8 194,07 21,01 79.47 319

_365_ 0.010 6009.8 8;35.6 199.05 21.04 29*50 374

24573 0.010 6771*1 8710,7 196.05 21.09 29,53 330

15356 0.010 6;32,9 9006*Z 197,02 21.14 25.$7 335

76188 0*009 6&;S.1 5302*2 197.96 Zl*lq 25,67 340

27019 0*009 6857*9 5558,6 198.87 21,05 25*67 345

17849 0*009 7071.2 5895,6 155*76 21.32 25*73 351

* TMO-PH&$E _OUNOARY
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G-2

TH(RRODVN&fl[O P_OPERYZES OF OXYGEN

3 _TM [$08AR

TEHPERATUR( 0ENSITY V(0H/0V_ V(3?/OU_ -V(0P/O¥_ (0V/OT_/V TNERMAL VIS00SITY THERMAL DIEL(CT_IC PRtNOTL
CONOUCTIVITY D[FFUSIVITY CONSTANT NUMBER

K(LV[N GMOLE/CC J/OHOLE

54.306 0.0408]0 15893,49

56 0.040817 15753.93

58 0.0403k2 15579,31

60 0,040055 15402*69

62 0,039700 19223,99

64 0.039909 15043,10

66 0.039228 14859.93
60 0,338946 14674.39

?0 0.038662 $4486,37

72 0,03837? 14295.79

74 0,038089 141_Z.43

76 0,337000 13936.43

78 0,037508 $3707,42

80 0.337214 23535,30

02 0.336917 13300.16
04 0.036618 13091.62

06 0.336315 12879*&2
88 0.036009 12663.90

90 D.335700 12444,54

92 0.035387 12221.09

94 0.035070 11993,45

96 0._34748 $1761,36

98 0,034421 11524.59

100 0,035089 11282.85

102 0,0337TZ 11035.02

+ $:Z.170 0,033721 11013.54
+ 102.178 0.000386 2695.42

104

105

lOB

110

112
$14

11.6

110

$ZO

$22

J.Z_

;._6

;.20
;30

+032

;.J4

;.36

138

140

146

$40

;.$0
].5,2

194

156

150

$60
165

170

XTY
IO0

105

$90

$95

2OO

210

220

230
240

256

2?0

.'_0

290

300

310

320
33O

340

0,000370 2757.69

0,300369 2625.90
:,000361 20_3,45

0.000353 2960,40

0._00349 3026,02

0._00338 3092,76

0.000331 3150.25

3.900325 3223,35

0,000319 3288,06
0.3o0313 3352,44

0*000307 341&,51

0.300302 3486,29
0.300296 3543.80

Q,]00291 360?.05

0.000206 36?0,00

Q,300282 3732.89

0,300277 3795.5J

0,000273 3857.92

0.000269 3920.17

0.000254 3902.25

0.300261 4044,17

0,000257 k105,95

3.000253 4167,59
0*_00249 kZZ�.11

_,_00Z46 4290.50

0.000Z42 4351.78

0._00239 4412*99
_,Q00236 4474,01

0.000Z33 4534.99

0,000225 4607,04

0,000210 4030,61

_,]00212 4909,7?

O.QOOZO6 5140.94

0,30020_ 5291,1_

0,_00195 54_1,39

0,300109 5591,5_

0,000104 5741.47

0._00175 6041,19

3,300167 6340.9_
0.00056_ 66;0.9;

0,300153 6941,54

;,3001k? 72_3.20

0,_00141 7546,15

0.000136 7850,5_
0.000101 8156.67

0.000126 8464,?7

_.d00122 07?9.04

0*000118 9087.66

G._O011k 946Z076

O.O00$OB 10040.91

CC-ATHIJ AT_ I/KELVZN HN/CH-K

26.742 11619,67 0.0033506 1,92909

26,512 11246.34 0,0033790 1.91513

2_.221 10795.00 0,0035173 1.89615

25.923 10350.01 0,0034569 1,076k2

25,617

25.306

24,900

2_,66_

24,335

24,001

23,66Z

23.310

2_.971

22.619

22.269

21.907

21.546

21,182
20,816

20,448
20.077

1_,?04

19.329

$0*952

18.572

18.538
4,007

b,O0+

4.002

_,000

3.996

3.997

3,995

3.994

3,992

3.991

3.990

3.989

3.968

3.96r
3,986

3,985

3.965

3.904

3.963

3.983
3,902

3.981

3,901

3.980

3.900

3,979

3.979

3.970

3,970

3,977

3,976

3,979

3*974

3,973

3.972
3.971

3.g?0

3,969

3.966

3,963

3.960

3.9S6
3.951

3.9k5

3.939

3,931

3.923

3.913
3,903

3.092

3.880

3.868

9928,08 0.003_973 1,85601

9513*42 0,0639k00 1.03_9S

9509,37 0,063_047 1.85328

8716,40 0,0036316 1.79105

8334,90 0.0636600 1.76029

7963,18 0,0037325 1.74504

7602,27 0,0037070 1.72133

7251,53 0.0638444 1,69719
6910,72 0,0539091 0,67260

6579,61 0.0039694 1.64775

6297.96 0,0540376 1,02250

59k5.53 0,50k1100 1.59692

5642,11 0.0_61871 1,07104

5347*47 0,0002694 $,94460

5061.38 0,0u43579 1,51046

4783.62 0,0_$20 1,59179

4513.99 0,0_40539 1.46400

4252.27 0.0046631 1.43774

3990,25 0,0047017 1.41030
3751,72 0.0069106 1.38280

3912.40 0,0050506 1.35502

3491.90 0.0050630 1.35203
2.76 0.0123025 0.10196

2.78 0,0119231 0.10357

2.73 0.0119378 0.10534
2.80 0.0111836 0.10712

2,81 0,0108563 0*10091

2.83 0.0105527 0.11070

2.04 0.0102690 0,11250

2.05 0,0100054 0,11k30

2.85 0,0097979 0,11610

2.06 0,0095254 0.1179_
2.87 0,00930k6 0,11970

2,88 0,0090968 0.12151

2,84 0.0089001 0,12331
2,69 0,0087133 0.12511

2,89 0*0089397 0.12691

2.90 0.0083665 0.12871

2,90 0.0002051 0*13051

2.91 0,0000009 0.13231

2.91 0,0079033 0.13610

2.92 0.0077618 0.13596

2,9+ 0,00762GZ 0,13702

2.92 0.0074959 0.13960

2.93 0.0_73706 0,1+151
2.93 0,0C72500 0,14333

2.93 0.0571338 0.14513

Z,93 0,0070218 0,14693

2,94 0.0069136 0,14871

2,94 0.0666092 0.19040

2.94 0,0067002 0.15224
2.94 0.0066106 0.15399

2,gs 0.0063797 0.19834

Z.99 0.G061660 0.16264

2.9& 0.0U59673 0.16692
2.96 0,0057022 0.17116

2.96 0.0_$6091 0,17536

Z,97 0*015k460 0.17954

2.9? 0.0u92942 0,10368

2.97 0,5651906 0,18780

2.98 0,00_8067 0.19992

2,90 0,0046490 0,20392
2,96 0.0044359 0,21182

2,99 0.0042415 0.21960

Z.9q 0.0540640 0.22720

2.99 0.0_39013 0.23485

2,99 0.0037515 0,2_231

2.99 0.0636130 0.2496?
2,99 o.ou34446 0.29693

2.99 0.0U33652 0,26411

3,50 0.0u32539 0.27121

3.C0 0.0031499 0.2?823

3,00 0,0030524 0,28510

3,00 0.0029608 0,29205

G/C_-_ SQ C_/s2c
x 10 °

6.2030 0,00069 1.56078 5,3492
5.8530 0.00009 1,96522 9,0942

5,4698 o,oo088 1.56003 4,7996

5,1055 0,00000 1.55639 4.5269

4,768U 0.00008 1.55196 4.2749

4.4553 0,00067 1.94752 4,_407

4,1655 0,00007 1.$4305 3.0242

3,8971 0.00006 1.53850 3.6237

3.6483 0.00066 1.$34U0 3.4380

3*4579 0.00085 1,52956 3,2661

3.2044 0,00080 1,52552 3.;.069

3,0066 0,00084 1,520k6 2,9597

2.8233 0.00063 1.S1587 2.8236

2.693+ 0,00083 1,511_6 2.6970

2,4960 0,00082 1,50661 2.5817

2.3501 0,00001 1,$0193 2,_746

2.2190 0.00080 1.59721 2,3765

2.0oq? 0.000?9 $.49245 2.2055

1.Y735 0.000?0 1.48764 2*2025

2,0698 O*O00P7 1.00279 2.1266

L,7660 0.0007_ 1,47708 Z.0979

1.6733 0,00079 1,b7292 1.9940

1.5874 0,0007k 1,46789 1,9303

1.5076 0,00073 1.462_9 1,e077

1.4336 0*00072 1,45761 1,8429

1.4272 0,00072 1.45710 1,0391

0,0815 0.00796 1,00659 o.o206

0.0828 0.0083k $,00449 0.8214

0,0042 0*00876 1.004_9 0,0145
0.0896 0*00910 1.00429 0.8004

0.0871 0*00960 1,00419 0*8029

0.0805 0,01003 1,00410 0.79?9

0,009_ 0*01047 1.00402 G,7934

0.0914 0,01091 1.00394 0.?094

o,0920 0.01136 1.00386 0.7857

0,0942 0*01181 1.00379 0.7823
0.09§7 0,01227 1.0D372 U.7791

0,0971 0.D1273 1.00365 D.7763

0.0905 0*05320 1,00358 0.?736
O*IOOU 0.01367 1,00352 0.7712

0,1014 0*01415 1.00346 0._609

0,1026 0.01k63 1,00340 0.?660

0.1053 0.01512 $,00335 0,?648

0.1057 0,01562 1,00329 0,7629

0.1071 0,02652 1,003_+ 0.7612

0,1085 0,01654 1,00319 0,7592

0.1100 0,01716 1.00314 0*?573

0.1154 0,01759 1.00309 0,79Y5
0.1128 0,01822 1.00309 0,?$30

0,1142 0*01875 1.003_0 0*7924
0,$156 0*01929 1.00296 0.7910

0.117o 0,01984 1.00292 0*7490

0,1104 0.02039 1.00208 o,7406

D.1190 0,02094 1.00204 0.7476

0.1212 0.02150 1,00200 0,7466

O.L22& 0*02206 1.00276 0.7457

0,226d 0,0235_ 1,00268 0.?436

0.1294 0*0249_ 1,00259 0,7419

0.1320 0,02646 1.00252 0*?403

0.1362 0.02799 1,00244 0,?309

0.1399 0,02955 1.00237 0.?377

0.1428 D.03114 1,00231 0,7366

0.1461 0*032?7 1,00225 0,?356

0,1493 0*03442 $*00259 0,?347

0,1557 0.03702 1.002_8 0.7332

_.1520 0.04134 1.00199 0.7319
0,1602 0,04_98 1,00190 0*7309

0,1742 0.048?2 1.00182 0.7301

0,180_ 0.0S250 1.00174 0,?295

0.1061 0,05653 1.00160 0,7290

0,1919 0,06057 1.00161 0,7287

0.1975 0,06471 1.00155 Q,7286

0,2031 0,06694 1.00150 Q,7207

0.2086 0.07325 1,001_5 0.7289

d,2140 0*07764 1.00140 0*7292

0.219_ 0.00212 1.00136 0,7297

_.2246 0*08066 1,00132 0,7304

0,2290 0.09120 1.00120 0.7311

+ TWO-PHAS[ _O_NDA_Y
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C-2
THERNODYN&NIC PROPERTZE$ OF 0XYGcN

4 ATN ISOBAR

TENPERATURE VOLURE ZSOTNERN IS0CHOR( [NTERN&L ENTHALPY E_TR0PY Cv CD VELOCITYOF SOUND
DER[¥ATZVE O(_ZVATZVE ENERGY

KELVZN CCtGNOLE CC &TN/GNOLE ATH/K JIGHOLE JIGNOLE JI_NOLE-K JIG MOLE "K MI5E3

* 5W,3gF Z_,49 Za_6Sb 38,93 ob£88.9 -6175.0 =?.£Z 35,65 53,25 1160

56 Z4.6Z 257071 38,02 -6103,6 -6053.6 08,66 35.30 53.2_ 1150

58 Zk,79 Z67776 36*50 -5997.2 o5987.Z I0.55 34,06 53.24 1138

60 Z_.96 ZS8665 35.80 -5850,6 -5880.7 72.3_ 3_.47 53.Z3 1125

52 25.13 Z45735 34,73 -5784,4 -5776,Z 74.08 34.07 53.24 111Z

64 25,31 Z40984 33.69 -$6?6.0 -5667.7 r5,77 33.69 53.25 1090

66 Z5.49 Z32408 32.66 -5571,Y -5661.Z _?.4£ 33.3Z 53.26 1085
68 25.67 ZZN004 31.66 -5465.1 -5454,7 _9.00 32.96 53.Z8 10?1

70 ZY.66 Z15769 30.69 -5350,S o5346.1 00.$5 32,61 53.31 1057

TZ Z6.05 207700 Z9,73 -5251.9 -5241.4 4Z.05 3Z°Z7 53.35 1043

74 Z6.25 £95753 26.80 -5£45.$ -5134.6 63.$1 31.95 $3.40 10Z8

76 26.45 1520_6 27.89 -5038.S -5027.8 84.94 3£.63 53+45 1014

?0 26,66 £$46S$ ZT.00 -4931.6 °49Z0.8 86.33 31,33 53.5Z 999

80 Z6.67 177017 26.13 *48Z4*S -4013.6 07,66 3L*03 53,60 966

82 Z?*06 169720 25*Z8 -4717,3 -4706°$ _9.01 30,75 53.69 969

84 27.30 16Z506 24,45 *4609.9 -4598.8 _D*3O 30.4? 53.79 953
06 Z7*S3 155507 23.64 -450Z.3 -_491.1 91.57 30.20 53.91 938

86 2?.TT 1_87Z7 Z2.64 -4394*4 -4365.1 _2.01 29.94 54.05 9ZZ

90 26.05 14Z005 Z2.O? -4286.Z o4274.q _4.03 Z9.68 54°2£ 906

9Z Z6°25 _35_1Z _£.31 +4177.? -6166.2 55,Z2 2g.kk 54.35 650

9N Z8.SI 128950 ZO.57 -4066.8 -4057.2 96.35 2q.ZO 5_,59 074

96 20.77 122614 19°04 -3959.S -3947*6 57.54 26.97 54.42 657

96 29.04 116406 _5*13 -$849*7 -3837*9 58.68 20.74 55.08 640

£00 25.33 110304 14,45 -3739.3 -37Z?o4 _9.79 ZD.SZ 55.38 823

102 Z9.62 1043ZZ £7.76 -3624.4 o36t6.4 lu0°0q Z8.$1 59.7£ 806

104 29.92 90N5£ 17.09 -3516.? -350N.6 1u£.94 28.10 56.00 709

105.903 30,23 QZ9_. L6.46 -3409,7 *3357.5 £_3.00 27.9£ 56.49 T72
o 105.503 1977,46 7131 0*045 2039.2 2840.6 16L.65 22.25 34.27 186

106 1575.85 7135 0,0k5 20_£.S 2844,0 161.5Z 22.25 34.25 167

£00 2025.06 7370 0.044 2005.P 29£2.0 102.56 22.13 35.85 169

110 2077.T£ 7596 0.043 2£3?.3 2579.4 163.17 22.03 33,50 191

11Z 2125.81 7818 O.Ok£ 210_,5 3046°1 163.77 Z£.94 33.18 £93

114 21T3.44 8036 0,040 2Z$£.3 3112°£ 164.36 Z£.86 32,90 196

££6 2ZZ9.64 8250 0.039 2277.7 3t??.7 164.93 Z£.79 32.65 198

110 2267.46 3N60 0.030 2323.6 3242.8 165.46 21,7Z 32,4Z 200
lZ0 2513,g6 8666 0,037 2365,6 3307.4 166.03 21.66 32.22 202

122 2360,10 8674 0.037 2_1S.1 3371,7 166,$6 Z£.61 3Z,03 204

124 2405.96 5077 0.036 2460.4 3435.6 167.66 2£,56 31°06 206

126 245£,59 9278 0.055 2605.5 3499.£ 167.59 Z£.51 31.71 268
120 2496°07 9477 0.034 2500.4 356Z.k 160.09 21.47 31.57 Z10

130 Z542.lZ 5674 0,036 2595.1 3625.k 160.57 Z£.+3 31._4 212

132 Z587.07 9865 0,033 Z639*6 3588*Z 165*05 21.40 31*3Z 214

134 2631.82 10063 0,032 Z664._ 3750°7 169.5Z Z£.37 31.20 216

136 2676.41 10255 2,032 ZP26,Z 3813.0 169.90 21,$k 3£,£0 218

130 2720.03 £0446 0.031 277Z.3 3875,1 170.44 2£,$£ 31.01 219

lk0 2?65.09 10656 0.031 2016,3 3937.0 £?0.48 21,28 30.92 ZZ£

1_2 2009*2Z 10825 0.030 Z060.2 3598*6 171.3Z 2£.26 30,83 Z23

1_4 2053*21 11013 0,030 2903.9 k060.$ 171.?5 21.23 30.76 Z25
1N6 2097.00 11200 0.029 ZqN?.6 4221.8 172.16 21.Z1 30.60 226

146 2540.83 11385 0.025 _991+Z 4103°1 172.55 21,19 30.6Z 228
150 2904.48 ££570 0.0Z8 303N°6 4244.3 173.00 21.17 30.55 230

152 3026,02 1175k 0.028 3078.0 4305°3 173°41 21016 30.k_ Z3Z

154 307t,46 11938 0.0ZT 31Z£.k 4366,2 £73.8£ Z1.14 30.44 233

156 311k°01 1212d 0.027 3164.6 442?.0 174.Z0 21.£Z 3_.34 Z36

150 3154,08 1Z302 0.027 3207.8 _R7.6 lr_.50 21.11 39.33 Z37

160 3201.Z7 12484 0,026 3250.9 k660.4 114.97 21.10 30.29 238

155 3308.50 12934 0,025 3556.4 ;699*5 175.90 21.07 30.16 242

170 3416.11 £338£ 0.025 3465.6 4050,2 lr6,80 Z1.0k 30.09 Zk6
175 35Z2,95 13826 0.024 35?2°6 5000°4 177,67 21.0Z 30.01 250

180 36zq._7 14267 0.0Z3 36?5,3 5£50.3 £?_*51 2£,00 29.93 ZSk
185 3735*69 £4707 0,0Z2 3785,7 5299.8 £?9.33 20.98 29.87 258

190 38_1.65 15144 0.022 309Z.0 54_q,0 100.13 20.96 29.8Z 261

155 3947.30 15579 0.0Z1 3598.1 5598,0 100*90 20.95 29.77 265

Z_O k052.09 _6013 0.021 _104.1 5746.7 101.65 20.94 29.7Z 260

210 kZ63.38 £6476 O.0Z0 4315.6 6645.6 183.10 Z0.93 29.65 Z?5
_ZO ;473.24 17734 0.019 45Z6.0 6339.8 144,46 20.92 29.60 282

Z$0 4602.50 14580 0*018 4737*8 6635.6 155°79 Z0.92 29°56 Z80

Z40 409£.40 £9439 0.017 k94005 693X*£ £87*05 20.93 2_.53 295

_50 5100.01 Z0206 0.016 5£59,3 7226.3 158.26 20.94 Z�.SZ 301

Z60 5308.23 21131 0.016 5370°_ 7521.4 159.4£ Z_°96 29,5£ 307
_0 5516.17 21974 0.015 5S60*9 7_16.6 190,53 20.98 29.5Z 313

Z_0 5723,80 22815 ].014 5791.9 8111.8 191.60 22.01 29.53 319

Z�0 5931.38 23655 0.014 6003.2 8407.2 £92.64 21.05 29.55 32_

3_0 6138.70 Z4492 0.013 6214.4 8702.8 193.64 _I.09 29.50 330

310 634_.86 25329 0.013 6426,8 0996,8 194.61 21.14 29.6Z 335

320 6552,88 Z6165 0.013 0635.3 5295.1 195.55 21,20 29.66 3k0

330 6759.7? 2699_ 0.012 6652.Z 9592.0 196,47 21.Z6 Z9.71 346

350 6966.5k _7033 0,0£Z 7065.d 9089.$ 1_7.35 21.3Z Z�.?b 351
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THERMODYNAMIC PROPERfIES OF OXYG_

C-2

w &TM ISOBAR

TEMPERATURE OEN$IIY VIOHIOV|p VIOPIDU) V -V[OPlOV) T (OV/OT_/V THERM&L VI_COSIIY TMERM&L OIELECTKIC PRANOTL

CONOUCrIVITY DIFFUSIVITY CONSTANT NUMBER
KELVIN GHOLE/CC JIGMOLE CC-ATM/J ATM f/KELVIN NN/CM-K GICM-" SQ CM/SEC

54*397 0,040840 15099,53 26.741 11625,29 0.0033491 1*93004 6.206L 0.00d89 L.96881 5,3510

56 0.0k0620 15761.12 2_.513 IL254,71 0*0033780 1.91540 5.0084 0.00089 1._65_8 5,0977

98 _.340345 15906,7Q 25.222 10803,46 0*0G34154 1.89643 5.475d 0,00088 1.560d7 W.8030

60 0.040069 15410.28 29,923 1036_,45 0,0_34544 1*87673 $.1105 0,00088 1,55646 W.5301

62 O,03qTq2 15231.79 29,613 9937.36 0,0{34952 1,85634 4,??27 0,00088 1.952_3 4,2775

64 0.339513 15051.12 25,307 9521.93 0,0_35377 1.83529 4.4598 0.0008? 1.947_8 W,0W36

66 0,039232 1_868.18 24,989 911/.92 0.0035823 2.81365 4.1698 0.00087 1.5_312 3.8269

68 0*038951 1468Z*88 2W,665 8725.07 0.0036290 1,79144 3.9612 0,00088 1.53865 3.6263
70 0.038667 14495.11 Zb*336 8343.13 0.0030780 1,7687[ 3.6523 0.00086 1._3415 3.4404

72 0.J38382 14304.78 24,002 7971.86 9,0037296 1,74547 3.4217 0,00085 1,S29_W 3._684

_4 0.038094 1Wt11.75 23.663 7610.99 0.0037839 1.72178 3,2090 0,00085 1*525L0 3.1091

76 0*03780§ 13915.91 23.320 7260.30 0.0&38411 1,b9766 3,0100 0*0008_ 1.52054 2.9618

78 0*037513 13717.25 22.9?2 6919.54 0.0039016 1,67315 2.0265 0,00083 1,515_6 2.8255
80 0,037219 13515.52 22.621 6588.47 0*0039656 1.84827 2,6566 0.00083 1.51135 2*0996

82 0.036923 13310.82 22,267 626608? 0*0040335 1.62304 2.499_ 0,00082 1.90670 2.5834

84 0,036624 13102.42 21o909 5954,50 0.0&41056 1.59749 2.353d 0.00081 1.502_2 2.W762

86 0.036321 12890.70 21*548 9651,13 0.0041824 1.57183 2.2177 0.00380 2.09731 2.3776

88 0,036016 126?5,91 21,185 5356,54 0.0042644 1.54550 2,0523 0.000?9 1*49255 2._869

90 0.035?07 12456,_b 20,815 5470,51 0*0043520 1,51511 1.9781 0.000?0 1*k8779 2,2038

92 0.]35394 12233.43 20,451 4792.82 0.0044460 1._9246 1.8683 0,00078 1.48291 2.1278

9k 0.0350?? 12006.23 20,081 W523,25 0.0045470 1.46558 L,7603 0.00077 1.47800 2.0585

96 0,034756 11774,61 19,708 _261*60 0.0046960 1.4384_ 1,0756 0.00075 1,473U5 1.5957

_8 0.03_430 11538.34 19,334 4007*65 0,0047739 1,41115 L,5896 0.00074 1,_68_2 1.9391
1Q0 0.93_099 11297,14 18.9_? 3761.20 0,00_9010 1.38361 1.5094 0.000?3 1,462_3 1.8884

102 _*033781 11050.68 18.978 3522,04 0_0050411 1.35986 1,W35_ 0.00072 1,45776 1.8434

104 0.033_18 10798.66 18.196 3209.98 0.0051935 1.32789 1.3668 0.00071 1,45250 1.8040

ld5.9_3 _,033084 10553.28 1_.830 3_5,5_ 0*0_53525 1.30108 1.305/ 0.00070 1.44741 1.7716
105.9_3- G*J03506 27J_.33 _.017

116 _.000505 0737.17 _.016
108 u.000493 2808.32 4.01_

110 0.300481 2878,57 _.CIZ

t22 0._00470 _9_8.0_ W.]IO
114 0*300460 301_.79 _.009

116 0,000450 3084.9Q k.Q_7
113 0.000441 315_._ _.OC_

1_0 0._00_32 3219,_5 _.00_

122 0.00042_ 3285.99 4.003

124 G.000416 3352.08 ;,002

126 0._00W00 3417.77 4.001

128 0.30040_ 3_83.09 _.000

130 0.000393 3548°07 3,999

132 C.300387 3612.73 3.998

1_k 0._00300 3677.0_ 3.99?

136 0.000374 37_1,18 3.996

138 0.300368 3009.01 3.995
1_0 C.000362 3864.60 3.99_

1_2 0*300356 3931.97 3.99_

lk4 0.d00350 3999.13 3.993
146 0*000345 4058.09 3.992

I_8 0*30034C 4120.87 3.991

150 0,000335 4183.48 3.991

152 0,00033C 4245.92 3,990

154 D.000326 4300,21 3.990

1_6 G.300321 4370,35 3.989
150 0,000317 4432.35 3.988

260 0.d00312 4494,_3 3,988

105 G.000302 _648._1 3,986

170 3*300293 4801.93 3,989
175 0.00028_ 4954.88 3.984

180 G*30d276 5107,35 3.983

1_5 0.00026_ 5259._1 3.981

130 _._00250 5411,1_ 3.980

195 0.000253 55_2,50 3.9?9

260 Q.300247 5713.77 3.970

210 Q*_0_205 6015.7_ 3,975

220 0,d0022_ 0317.W3 3.972
230 _.J00214 6619.24 3.968

2_0 0,3G020_ 6921.5_ 3*903

250 3._09196 7224.50 3.958

2_0 G,_00188 7528.72 3.952

270 0._00181 7834,27 $,945

2_0 _.300175 81_1._d 3.938

?_0 G,QOOLG9 8_50.57 3,929

300 _*d00163 8761.78 3.920

310 0*300158 9075,23 3.909
3ZO - 0.:00153 9391,13 3.898

310 U*_00198 9709.60 3,886

3_0 _.30014_ 10030.7_ 3.8?3

3,61 0.0125336 0*10794 0.0862 0,00623 1.006.1 C,8551

3,61 0,012_139 0.10802 0.0862 O.OObZk 1.00601 0.8946

3,63 0.0120536 0.10973 0.0070 0,00698 1,00986 0.8447

3,b_ 0,0116365 _.1114_ _.089_ 0.00691 1._057_ G.0359

3,68 0.011295d _.11317 0*0904 0.00725 L.00559 0.8281
3.70 0.010906W 0.11490 0.0918 0,00759 1.005_7 0.8211

3,?£ _.0105841 0.11_64 _.0931 0*00?93 1.00539 0.41_8
3.73 0.0102855 0.11839 _,0945 0.00&2_ 1*00524 0*8092

3.75 O*GIUOO75 0*12014 0,095_ 0,008_3 %*00514 0.8041

3*/b 0*0_97485 0.1_189 d*09_ 0,00898 1,005_4 0*7994

3.77 3.0_95058 0.12365 0.0987 0*00934 1.00494 0.7952

3,78 0*0092777 0,12541 3.1001 0,30970 1.004_5 0.7913

3,80 0,U090629 0.12717 0.1_1_ 0.01006 1,00_76 0.787?
3,81 0*G_086&1 0.12_93 d*1029 0.01043 1.00468 0.7044

3.81 0.0_06681 0.13369 0.1_3 0.0108C 1.00459 G.181_

3.82 0,008_861 0.13245 0*1_5o 0.Gl117 1,00k52 0,?786

3,83 0.0083132 0.13421 0.1072 0.0115E 1.004_4 0.?760

3.04 _.0081485 0.13598 3.108o 0.0119_ 1*00437 0.7?35

3.05 0,0079916 0.13786 0.1099 0.02233 1.90_30 0.7706

3*85 0*0U78_17 0,13972 0.1113 0*01Z73 1*00423 0.7079
3*86 0*0076983 0.14156 0,1127 0,01313 1.0U_6 0*?654

3*87 0.QG75610 0*14338 Q.1141 0.0135_ 1,30410 Q,7632

3*87 0*0074293 0.1_519 0.115_ 0,01395 1.JC_4 0,7612

3*86 0*0073030 0*14697 0.1169 0,0143_ 1,00398 0*7594

3,88 0,0071819 0.14875 0.1183 0,01477 1,00392 0,757?

3,89 0.0070640 0*15051 0.1197 0.01919 1.00387 0,7561

3,89 0,0069522 0,15226 0.121U 0*01561 1.00381 0*?54?
3,90 0,0_68436 0*15400 0,120_ 0*01603 1,00326 0.7534

3.9U 0,G_67309 0,19572 0,1238 0,01046 1.00371 0.7523

3.91 0*0064924 0,16001 0,1272 0.0179_ 1.00359 G.7499

3.92 0,_062696 0,16426 0.1305 0*01865 1.003_8 0,?_72

3*92 0,0060557 0.10848 0,1339 0.01978 1*00337 0*7452
3*93 0.0_58610 0.17267 0,1372 0*02094 1.303_? 0.7434

3*qw 0.0056?96 0*L?_82 0.1405 0,02211 1,00318 OtTqL8

3,9_ 0.0U59101 0*18099 0.143_ 0*02332 1,003_9 0./_03

3,95 0*0053513 0.18506 0,1470 0,02494 1,00301 0.?390

3.95 0.Gu52022 0*18913 0,1502 0,025?9 1.00293 0,?3?8

3,96 0*0049292 0*19717 0*1560 0*02835 1.00279 0*?399

3.96 0*0046853 0,20510 0.1628 0*03100 1.0026_ 0*7344
3,97 0,_04_657 0,21293 0.1_9d 0*033?3 1,002_4 0.7331

3,9? 0,_042668 0,22060 0.1700 0.03655 1.002_3 0.7320

3,98 0,004085_ 0,22_29 0,1810 0*03944 1.00233 0.7312

3.90 0.0039190 0,23581 0.1008 0*04_41 1.002_4 0.?306

3.98 0.0U37675 0,24323 0.1925 0.0_546 1,00215 0*2302

3,99 0.0_36269 0,25055 3,198_ 0,0485? 1.002u? Q*7299

0,99 0,0U34960 0*25??7 U.2037 0.05174 2*00200 0*?299

3.9q 0.0_33759 0.26493 0,2_92 D*05490 1.00193 0,?300

3.99 0.0032633 O.Z?ZO_ _.Zl_b 0.05820 1.00187 0.?303
3,99 0.0031582 0.27899 0,2109 0,06164 1,00101 0*730?

3.99 0*0030597 0,28592 0*2252 0,0650_ 1,00170 0.7312

4.00 0.0029673 0.29277 0.230_ 0.06892 1*00170 0o7319
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C-2
THERROOYNAHIG P_OPERTIcS OF _XYG_N

SATH ISOBAR

TEHPER&TURE VOLUHE ISOTHE_R I$OCHORE INTERNAL ENTHALPV E_T_OPY
OERIVAT|¥£ OE_IVATIVE _NERGV

KELVIN CC/GMOLE CC _TM/GHOLE AT_/K JIGMOL_ J/GHOLE J/_OLE°K

Cv Cp VELOCZTY
OF SOUNO

J/G HOLE -K H/SE5

5_*_Og Z_*k8 28k78b 58,9k -6188,7 *61YB.3 _7,12 35,65 53,25

$6 _,BZ 2T?ES3 38.03 *620_.1 -6_91°6 oB,_b 35.3_ 53,2_

58 _4°TB 26T95_ 36.q2 °SqqT°F -S_85,1 rB°SZ 3_.68 53,23

60 2_,g5 25BBS_ 3S,82 *5891,3 -5878,? /Z,33 3_°_? 53,23

6Z _S°L3 zBqq23 3_*T_ °_T84._ -5772.2 r_,3T 3_,_8 53,Z3

6_ ZS.3t _kt17_ 33.6_ -SBTB.b -$bBS._ 75.r6 33.6_ 53.Z_
66 2S°_q Z3Z60U 32,6_ -557Z.1 -55_Y.2 rT,_O 33,3Z 53°Z6

b8 _S.67 _2_19q ]2o6T -5465,T °_5_,7 tB.gq 32.96 53.28

?Q ZY.BB 21_966 3_.70 *S$Sg,Z -5346°1 aO,5_ 3Z,61 53.31

T2 26,05 ZQIBO0 Zqo_ -_Z5_,6 *$23q._ _Z.O_ 3Z°Z8 _3.3_

_ ZB°Z5 tgqqq6 Z8°81 -5t_6,0 -5132°7 _3,50 3_,qS 53,39

_6 ZB,_S lqZZ51 Z7.90 °5_3q,3 -5_z$,g _°_3 31,6_ 53.4_
?8 ZB,6S L1_663 _?°01 °_93Z°_ -_928,9 o6,32 3t°33 53,S_

_0 ZB°BB I_TZ28 _boE_ °_BZS._ °_821,B or,BT 32,04 $3°S9
8z z?.08 16qq_2 zs,Eg -_T18°2 -_70_°s o9,00 3_°7s $3.68

8_ ZT.3G 16Z803 Z4,_6 -_61_°9 °45q7.0 _o°zg 3_,_I 53.78

66 27°$3 1SSBOT Z3,65 -_S03°3 -_8q°3 _1°56 30,20 S3°_O

_0 ZB,O0 l_ZZ3t _2.B8 °BZBT,_ -4ZT3ol _°QI Zg.Bq SB°lq

_2 28,25 15S6_ Zl,32 -_t_8°9 °_164,5 _S,EI Z_,Bk Bq°31

_4 Za,SO _Z_IBb Z_o58 °_070.0 -_u55°6 _b,38 Z9,21 S4oY7

_6 ZB,_ 1228S_ 1q°86 °3960,8 °3q_b,Z _._3 zB,gT 54°80

_8 Zq,04 11664_ 19,15 -3851.1 *3B_,3 _1,66 28°_S _§,D6

tOO zq,3z _ED_SZ 18.4_ -_T_O°B *3TZSoq _9°_6 ZB°53 5S°3_

19Z zg°Bl 1U_5_5 t_,_T -36Z_._ -361_°9 lu_.88 _8,3t YS°68
10_ 2q.qZ 98T09 tT,tO -3StB°3 °3B03,2 1.1,96 Z8,1_ 56.05

108 30.56 B?Zq3 t_.80 °_2qZ,r -3_77,3 1_,_0 2T,71 56°95

108,992 30,_3 84S25 tS._ °_Z36.2 -3Z20°6 lug°BE Z_,61 S_,22

ta$°q92 160£,_4 TO_ _,05_ _0T1,8 Z883°I 1_0,62 E_oS3 3S°36

110 162Z,05 TIg6 0.05 b _09B,_ ZqEB,B lo0.93 ZZ,_6 35,10

tlZ IbBZ,_9 T_3_ 0o05_ _1_6.1 ZY88.4 loL°_B 22,33 34,63

11_ tT02°3_ _BT_ 0,0_2 2t9_,7 30_7,Z 1BE°t7 2_°21 3_.ZE

116 1741o76 TqO_ 0oG51 _Z_2._ 3125,3 1_2,76 ZZ°11 33,8B
111 ITBO.TI 8130 Q,OSO _2q_,5 3192.6 16J,3_ EZ.O_ 33,S2

IZO le£q°zT 8_S2 O.O_B _33_,r 32_q,_ 1o3,_0 21.93 33.Z3

IZZ 1857,_8 8_TO 0,8_ _3_4,_ 3325.b luq._ Z1°86 3Z,q_
IZ_ IB_So3? 8TB5 0,0_6 2_31,_ 33qto3 1u_°_8 22.79 32°T3

126 tg3Z,q6 8qq_ Q,O_ _T.Z 3_5_,5 1oS,50 2to73 3Z,51

t28 1978,30 92U6 0,04_ 2SE3,_ 35Z1.3 Io6,01 _l,B_ 3Z,3Z

13e ZOO?°$q _413 O,Ok3 2568._ 3_5o8 1_6._1 Z_°BZ 32o£_

_3Z 20_4.26 q616 O,04Z 261_°_ 3b_9,9 1_7,_0 _1.$7 31,g?

13_ ZOBo.g3 98Z_ 0.041 ZBSq*_ 3713,_ 1_r,_8 z1,_3 3_.8z

136 21t?.kl _002t 0°0_t zT04,5 37_7.2 1_,95 z1°_9 31,68

138 21S$°T1 1021q O,O_a ZT_9.3 3840,_ 1_8,_1 Z1°_5 31.5_

1_0 ZlBq,BB _0_1_ O,03q _T9_,_ 39_3._ toe,_T Z1,_1 31._3
L_Z ZZZ$°B5 tO61Z Q°03_ _8o5 3YBb,Z 1b_.32 Z1.38 3_.3Z

1_ 2Ebb,TO tOBO6 0.038 _882o_ 40_8°7 tQg,_5 22,35 31.ZZ

_6 Z2_?._2 20qq9 B,037 Z?Z?°_ 4u91°0 lrQ.28 _1.32 31,2Z

1_8 2333.03 ttlql =.03T Z971.Z _153°2 t_O.60 21.30 31.03

_50 Z3BB,$1 lt3B_ 0.036 301S,Z 4215,E t_t°_2 E1°27 30,q_
152 2403o8q 11571 0.035 305q.1 k277.0 2rlo_3 Z_,Z5 3G°BT

1_4 Z_3qoZ7 11_6_ _,03_ 3202°_ _338.T 171.83 Zt.23 30.80

156 _k_°35 1294_ Q°03_ 3t_6,_ 4400°Z 1r2._3 Z2.21 3Q°_3

_58 _sBq,4_ t2t3_ 0,03_ 3tgO,3 4_61,6 tIE°BE Z1°19 30°6b

160 ZS_4._5 IZ32_ 0,033 3233,8 45Z_.q 17_,00 22,1T 3_,BO
1BS _631,6_ 12_81 D,032 33_Z.3 _b75.5 tr$,qk 21,2_ 30,_

£TO Z?tB.39 t323_ 0,Q31 3_50,_ _BET,6 t_,_S Ei,10 30.35

IT_ 280_.T6 13691 0,030 35S8._ _q79o0 1_S._3 21.0_ 30°2_

180 ZB_O,_q 1_1_ 0,029 3665,_ 5130.0 1_6.58 ZE.O_ 30.15

18_ zgT_,53 1_587 0,028 3772.B 5280,5 1_7._0 21,02 _0°0_

190 3062.00 IS_32 0,02? 38Tq._ 5_30.T 1_$°Z0 Z_°O0 30.00

195 31_°23 _5_3 O.OZT 3qB6,1 _BQ.5 178.98 Zo.gq 29.q3

ZOO 323Z,2_ 159t3 D°aE6 _0qE._ 5T3@,1 ltq°_ Z0.98 2_.88

ZIO 3401,_3 tb78_ 0,0Z5 _305o0 6028o_ l_t°ZO Z0°96 2q,?_

ZEO 3STg.58 ITBS_ 8,0Z3 _516.q 63Z_°9 t_Z,_8 _0,9_ Zg,T2

230 3738.q_ 18S17 OBOE2 _28,S 662Z,? IB3oga 20.94 2_.E_
2_0 3g06,78 lg3T5 0°a21 493q,9 691g°l 28s,_6 20,94 2q,Bz

250 40_4,z9 zaz30 Qo020 5tsE.1 ?ZESo2 £86.37 2_°q5 2q.60

Ebb _z_1°_8 Zl0Bt 0oOZ_ 5362°3 T§11,1 t8T.$3 2B°9_ 2q,_8
_TO _BOB°_O 2192_ OoB_q SST3.S TBBB.9 18B.BS 2O°qq Zq._8

Z_O _S?S,OB 2Z??§ 0.018 5TSB._ BtO2.8 IBg,_Z ZI°OZ 2q.sq

2_0 _7_t,SS Z361_ _.Ot? SqqB,5 83qb°7 t_O,_B ZI.Ob Z9.6_

300 _q07o8_ 24_62 0.02_ 6298,_ $6qB°q 19£,76 21.10 Zq,63
310 50T3°gT 2S30_ D,016 B_20°7 8qg1°3 19Z,T_ ZtotB Zq,BB

320 _z3q°q6 261_E 0,016 _633._ qEB_.l t_3.BB 2t,20 2q,TO

]30 5405°8Z 26qBU O,OtB 684B.b qBB§.3 2_.5g 2_.26 Zg.?§

3_0 557t. S6 ZT816 0,015 70BO._ gBe3,1 l_§._B Zt,33 29,80

J THO-P_SE 80UNOARY

116_.
1 151

1134

¢125

111Z

" 1099

1085

10;3

_. O;'q

99_

981.

96_

q3e

923

got

8qt

8T4

8S$

841
82_

807

T89

772

75_

Iaa

18q

191

lq3

1q6

1go

200
ZOZ

ZO_

20b

20_

210

2tZ

216

223

222

22_
225

" ,?.27

ZE_

Z31

23Z

23(,
236

Z3T

ZkZ

Z46

Zk9

253

Z57

26t

Zb_

268

275

Z_Z
Z88

295

30¢

307
31.3

3t_

32_

3:30
335

3_,1.

3_,6

351

180



C-2

THERHODYNAMI_ P_OPERTIES OF 0XYGcN

5 ATM ISOBAR

TEMPERATURE DENSITY V(OM/OV)p V(DP/OU_ *V(OP/OV_ T (DV/OT_p/V TM(_MAL VI$COSZTY THERMAL DIELECT_I_ PR_NOTL
GONOUCTIVII¥ _IFFU$IVITY CONSTANT NUMBER

KELVIN GMOLE/_C J/GMOLE CC*ATH/J ATH I/ KELVIN M_/CM-_ G/CM*x10 _ $Q CM/$EC

* 5;._G9 d*O;OS;Z 159G5._7 2_.7;0 1163C.9_ 0,0_33;76 1._3019 b,Z_gZ O,GOQ_9 1,568_; 5,35Z8
56 Q*0;062; 15768.3Z Z_.51_ 11263,08 O.GL3376Z 1._1567 5.8738 O.OOdd9 1.56_34 5.1013

_8 0.0_03;9 IY58;*09 2_.223 10821,89 0,0034135 1,8067Z 5,;801 G,QOO_8 1.Y6093 ;,8C_4

60 0._400T3 15;1P,87 25.92; 10372.89 0.Gc3;52k 1.0?TOW 5,115_ 0.00088 1._5652 W.5333

bZ 0,039796 1523q*50 25,61q 99;5,83 Q.Q_3Wq30 1._666 W.777_ 0.00_88 1.5_2_q _._SJE

6; 0,039517 15059,1_ 25.307 9530,;_ 0,003535_ 1.8356; _*;b;3 0,00087 1,5;7o5 ;,u_65

66 0,03qZ37 1;876,;3 2;*990 q126,46 0,0_357q9 1,81k01 _,17_L 0.00087 1,_;3/9 3,0297

60 0.038q55 1;691*36 Z_,666 8733,6T 0*G136265 1,7910Z 3,9053 0,00086 1.538T_ 3*b20_

70 0,J38672 1;503.63 _,337 8351.7T 0.0036753 1.76911 3,656Z 0,00086 1.53;_3 3._;29

T2 0,0_8386 1;313,76 2;.003 7980.53 0.0037267 1,7;590 3,;_5; 0,00085 1._911 3.Z707

?; 0.038099 1;121,01 Z3*66k 7619,71 0.0_37808 $.72223 3,2116 0,0008_ 1,5_518 3.1113

76 0,337810 139ZS*S_ 23,321 7269._6 0.0_3837q 1.69813 3,013; 0*0006; L,SZO_3 Z*�G3q

78 0,337S19 137ZT.0& 2_,97k 69Z8.3_ 0,0_38981 1,67364 2,8Z98 0.00083 1,516u; 2._275

80 0,037225 13525,65 2Z,623 6597.33 0,0_39619 1.6;878 Z.6S�T 0.00083 1.511w3 2*7015

82

84

86

88

90

92

9_

96

qe

lg0

lO2

106

1o8

1o9

11o o,000617 2_95.51 W.oz;

112 0,000602 2868.Z9 _,OZZ

11; 0,000587 29;0,G8 _*OZ1

116 G,00057; 3011.0_ W.019

118 0,_00562 3081.12 W,018

120 0.000550 3150.53 _*016

1Z2 0,000538 321q.31 _,015

LZ; 0.000520 3257.50 _*01;

LZ6 0,000517 335Y.16 _,013

128 0,000508 3_22,3; ;.01Z

130 0.000;96 3;89.07 _.011

132 0,000;89 3555.39 _*010

L3w 0.000;81 _621.33 W,OOq

136 0,000_2 3686,9_ W,008
138 0.000;6; 375Z,17 W.O0_

L;O 0.900;$_ 3817.13 W.OO6

lq2 _.000;;q 3881,00 _.005

1;; 0.000;;2 39;6.Z_ _.OGk

1;6 0._00W35 ;020,35 _*003

1_0 O,OOO;Z2 ;137.98 ;.0_2

15_ G*_00;16 _Z01,;? W,OG1

15_ O*_0_LQ ;Zb;,77 _,000
156 u*OOG;Ok W3ZT,89 w,O00

1_8 0._00396 ;3_0,83 3,999

160 _,_0_39_ ;k53.6_ 3,_96
L65 _,)00380 _60g,9_ 3,9q7

170 0,,]00368 _765.39 3,99_

1_0 O._O_3;b 507;,Z8 3,gqZ

L_5 _.30_33E 52Z7,87 5.gql

l_O _*_003Z? 5381.0_ 3,989

i_ _,300310 5533,78 3.988

_]0 0,_00309 5688.23 3*9B6

210 O*)OOZ�_ 5990.;; 3,983
Z_O 0._0028_ b_g_,lZ 3.980

_3P _.]0_Z67 _597,68 3,976
2_0 _,30_256 6_1,51 3,971

_0 b,OOOZ;5 7205*98 3.966

_5_ _,_G_Z36 7511,;_ 3.g_g

_70 _,]0_ZZ7 7818.13 3.952

_O u,300229 8126*ku 3,9;Y
_0 0,000211 8;3b*_7 3.93_

300 _.)OOZO; 8_;8,57 3.3_6

3L0 C,)00197 q06Z,89 ].916
3_0 _,dO01_L 9379,_ 3.90;

330 G,J00185 q698,79 _.892

3_0 0.301179 1_020*63 3.879

0.036929 13321,@8 2Z,269 6275.77 0,0_;0295 1.62358 Z,5021 0,00082 1.50679 Z,5851

0,036630 13113,21 Z1,911 5963,k5 0,0041013 1,_9805 2,356_ 0.00081 1,5&Z12 2,;_78

o,0363z8 12901,92 Z1.551 566o,14 0.o0;1778 1057222 Z.22o_ O.00080 i.k97w2 _,3792

0,036023 12687,03 Z1.188 5365.61 0.00;2593 1,5k612 Z,Og50 0.00079 1,;92b6 2°Z883

0,035714 12k68.37 Z0.822 S&79,63 0,0;;3k65 1,51975 1,978T 0,00_79 1,;ST86 Z°Z050

0,035;02 12Z_5,75 20,;5_ ;802.01 0*00_4;01 1,;9313 1,876d 0,00_78 1,k83LZ 2,1289

b,035085 22018,99 20,08; _532.S0 0.00;_06 1,;6628 1,7707 0,00077 1,_7812 2,0_96

0,03_76_ 11787,84 19.712 ;_70,92 0.0_;6k89 1.;3921 1,6TT9 0,00076 1,;7317 1,9966

0,034;39 11552,07 29.338 ;017,Ck 0*GG;76_1 1.;1191 1,5918 0.00074 1.46815 1.9399

0,03_108 11311.;0 18,962 3770.66 0.00;893_ 1.38;;1 1,5118 0.00073 1*k6307 1,_890
0,033771 1106S,52 28.S83 3531.59 0,0050317 1,35669 1.4377 0,00072 1._S791 1.8439

0,033428 1081_.11 18,202 3299.62 0.0051830 1.3287_ 1,3687 0.00071 1.;5266 1,80;3

0.0330_8 10S56.79 iP,818 307q,SS 0,0053k92 1.30_63 1,30;7 O.O007C 1.;k732 1.7703

0.032T20 i0293,10 17,_31 28S8.20 0,0_55326 1.27226 1,Z;51 0,00088 1.;;18T 1,7;16

0,03Z_39 10159.82 1_,237 2750.35 O*G&5630q 1.25811 1,Z170 0,00068 1._3912 1,7Z95

0.000624 2759.15 W.025 k,kZ 0,0128172 0.1132T 0.0903 0*00513 1.007k3 0*8815
;,4k Q,G12557Z 0.11;0_ 0,091_ 0,00527 1.8_733 0.8751

4,47 0.01207;2 0.11574 0.0q23 O.OOYY6 1,00715 0.a63_

_.51 0.0116383 G.117_C 0.0937 0.0050_ 1,006_9 0.8531

_.5; 0._112422 0.11_07 0.095_ 0.00613 1.006o3 Q.8_;0
4,57 _,0108802 0,1Z076 0.0963 0,006;1 1,00668 0,0358

4.5g O,G_O$;TY 0,1_245 O,09TT 0.0087© 1,00654 0.82_6

;.61 9.0102_; 0.12;15 o.oggL 0,006_9 1.006;0 0.8220

_,6; 0.Q09g556 0.12585 0.100_ 0,0072_ 1,006_7 G.8161

;,65 0.0096q0_ 0,127_6 0,1U18 0.00758 1.0061_ 0,8107

_.67 0.00qk420 0,L_928 0,1031 0.00788 1.006_3 0,8058

W.69 0.0_92107 0,1309q O.IOW_ 0.00818 1.005q2 0,8013

_,70 0,0088826 0,13271 0,1059 O.O084q 1,005&_ 0.78P2

;,TZ 0.0007871 0.13_44 0.1073 O,OO8Pq 1,00571 0,783;
_,73 G,O085q28 0.13616 0,1086 0.00910 1.00561 0.789q

;.75 0,0_8;092 0.13784 0,1100 0,009_2 1.005_2 Q.7863

;,76 0.0082348 0.13881 8,111_ 0,008_; 1,005W3 0,_8Z5

;,7_ 0.0_80681 0.1;166 0,11Z7 0.01007 1,005_; G.7780

;,78 0.0078113 0.1W34_ 0,11;1 O.010;P 1.005_6 0,7759
;.T9 0,0077609 0,1;830 0,11_5 0,0107_ 1.005LT Q,7T3_

;,80 0.00#6171 O,1W_08 0.1188 0.01106 1.00_oq @,770;

;,81 0.007_796 0.1;888 Q.116Z 0.01138 1.005_2 0.7681

;.81 0,0_73k78 0,15060 0.1196 0,011T3 1.0G;g; 0.16_9

W.SZ 0,0072216 0._23; 0,1Z09 0.02Z07 1.00;87 0,76;0

;.83 0.0071003 0.15406 0,1Z23 0.012_1 1.00;80 0._6Z2

W.8; 0.0068838 0.15578 O,1Z3_ O.GlZT_ 1.0_;_; 0.76_5
4,8; 0,0068716 0.157k7 0,1Z5_ 0.01309 %.00w67 0.?_90

_.86 0.0666086 0,16170 0,128_ 0.011_7 1.00;_2 0,7556

;,87 0,0063679 0,16S89 0.1317 0.01_86 1.00437 _,rSZ6

;,88 0.8161;63 0,17005 0.135d 0.01577 1,DC;Zk 0._501

;.89 0.C058;15 0.1_k19 0.1383 0.01670 1.00;11 0,7;79
_.80 d. OU§P_I_ 0,1782q 0,1;15 0,01_6_ L,O03Yq O.T;sq

;.91 0.G_S57;8 0.18Z38 0,1;_8 0.01862 1.00388 0.7;;1

;,gZ 0.001;08; 0.186_; 0°1;8_ 0,01960 1.00378 0.7;_5

W,gZ 0,00525;6 0.190;r 8.151Z b.02061 1.00368 0.7;11

;,83 0,00;97Z3 0,198;2 0,157_ 0,02266 1._03;9 0,7388

4,9; 0.00;7211 O._ObZ9 0.183r O.OZ_Tg 1.00333 0.7369
;,85 0*0_857 0,21;05 0.1684 G*OZ6g8 1.00318 0*7353

;.96 0*00;2q22 O.Z2_P2 _,175_ 0.0292_ 1.003u_ 0.73;0

_.87 0,0041073 O,ZZ_Z9 0.1817 0,03156 1.002YZ Q.7330

;,97 0.063838; 0,Z3677 0,1878 0,0338_ 1.002_0 u,73Z2

;,97 0,0_37835 3.2_;15 0.1q3_ 0.03638 1.302og _,7316

;.98 0,0636;08 0,251_3 0,1_88 0.03888 1,002_0 0.731Z

_*88 0*003_089 0,Z5861 O*ZO;; O,O;I_Z 1,0_2_Q _,7311

;,98 0*G03388Y 0.Z657; 0,20q8 0.0;;02 1,002;2 C.7311

W,q_ 0*00327Z7 O,ZTZTg _,215Z 0*0;66? 1.0GZ3; _._313

W,97 0,083166; G.ZT976 0,2205 0.0;836 1o0_Z27 0._316

;,qg 0.0030671 0o2066_ 0°2257 O,OSZOg I.OC_2C C,7321
_,99 0.0029739 0._3;9 _.2309 0*05;87 1,00ZL3 Q,_3Z7

TWO-;HA_E :30UNOARY
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62
THERMOOYNAMZC PROPERTIb$ OF OXYGEN

E ATH I$OBIR

TENPERATURE VOLUME

KELVIN CC/GHOLE

I$OTHERH [_OCHORE [NTERN&L EN]HALPY ENTROPY Gv Cp VELOCZTY
DERIVATIVE DERIVATIVE ENERGY OF SOUND

CC 0TMtGMOLE ATHIK JIGMOLE JIGHOLE J/bHOL(-K J/G HOLE -K HISEC

= 5k.kZ1 24.48 204904

56 24.61 ETT434

98 24.78 268143

60 24.99 299036

EE 25.13 250111
44 28.30 Ek[364

66 ZS,48 232793

40 29.67 224394

TO 2S.86 216164

T2 28.0S E08100

Tk 26°24 200194

78 26.44 19E457
?e 26.69 154071

80 26.86 177639
92 27*07 17|189

84 27.30 163020

86 27.52 156028

88 E7.76 16917§

90 E7.99 142498

YZ 29.24 135879

9_ 20.Se 1294Z1

96 28.79 123093

98 29*03 116087

100 29.31 120600

102 29.60 106828

1_4 29.91 9D967
106 30.22 93223

108 30.9S 8?562
110 30.90 42010

* 112*859 31*20 77687

• 111,659 1349.87 6997

112 13S1.96 7038

114 1386.90 7295
116 1421.27 7545

118 1458*24 7788

120 1486.95 802_

122 1921.97 0289

124 1594.23 8484

126 1586*88 8710
128 1618.61 8930

130 1650*39 9247

132 168[.93 9362

134 1713.25 9S73
136 1744.37 9782

130 1779.30 9999

140 1806.06 101_

142 1836.66 10397

[44 1867.11 10596

146 1897*43 10797
148 1927,61 1979_

150 1997.68 11191

152 1987.63 11386

194 2017.40 21500

156 2047.23 11773

190 2076.89 21964

160 2106*46 22155
169 2100.04 12627

170 2253.18 13094

178 23E9.90 135S6

180 2398.29 14024

185 E470.36 14468

198 2542.20 14929

195 2613.77 193_1

200 2689.13 15814

EIO 2827,29 16699

220 2968.80 17976

239 3209.79 18_66
240 3250.32 19312

ZSO 3390.49 20173

260 3S30.33 21U31

Z70 3669.90 21085

280 3809.23 22736

290 3948.35 23S89

300 4007,26 24431

310 4226.0b 25276

320 4364.69 26219

330 48_3,20 26960

]40 4641,_9 2780C

38.94 -6288.6 -4173.7 47*12 )5.65 53.24 1161

)8.03 -6104.6 -E089.6 48.65 35.31 83*23 115l

)6.91 -Sq98*Z -5983*_ 7_.82 34.80 53.23 1138

35.82 -5891*0 -5876.7 72.32 3_.48 53.22 1125

34,75 -$74S05 -877002 ?4006 3_,08 53.23 1112

33.70 -5676.1 -8683.8 75.75 33.70 53.24 1099
32.6D -5572.8 -5557.3 77,39 33.33 53,2$ 1085

3[.60 -5466.) 05490.? 70.9D )2.97 53.27 1072

30.70 -5359*9 -5344.2 00.53 32.62 93.30 1054

29.79 -5293.4 -5237.5 _2.03 32.28 53.34 1063

2D.DZ -52_6.7 05130.8 33*49 31.96 53.38 1029

27.91 -50_0.0 -5C24*0 84.92 31.64 53.44 1014

27.02 -4933.2 -4917.0 66.31 31.34 93*50 1000

26.15 -4826.3 04609.9 47.66 31.04 93.58 g99
25*30 -4719.[ -4702.7 88.98 30*76 53.67 970

Zk.47 -_613.8 -4$9902 90.28 30.48 S3*77 95_

23.66 -4964.3 -4407.5 91.99 30.21 53.89 939

22.87 *4396.S *4376*6 92.79 29.95 54.02 92)

22.09 -4288._ -4271.4 94.00 29,70 54.14 907

21*33 -4280.0 -4162.9 99,20 29*4S 54.35 061

20.$9 -4071.J -4053.9 96.37 29*22 54.55 875

19*87 -3962.1 -3944.6 97.52 28*96 94.78 858

19.16 -3692*4 -3834.8 _0.65 29*75 55*03 842

18.46 -3742*2 *3724.4 y?.76 28.53 55.32 825

17,78 -3631.4 -3b13.4 100.86 28.32 55.65 808

t7*lZ -3520.0 -3501.8 1v1*98 28*12 56.02 790

16.46 -3407.7 -3389.3 1_3.02 27,9A 54.43 773

15.02 -3294.6 -3276.0 IU4*06 27.7[ 56.92 755
15.26 -3280.5 -3162.7 1u5.13 27.S2 57.46 736

14.67 -3065.2 -3066*Z 265*99 27.3? 57.94 721

0.068 2096._ 2924.6 159,$9 22.79 36*46 188

0.068 2109.3 2927,2 159.66 EE*76 36,35 189

0.066 2156.2 2999.3 160.30 22*61 35.78 191

0.064 2206.2 3070.2 160.91 22.46 35.23 194
3.062 Z255.6 3140*E 161.51 22.34 34.77 196

0.060 E304.4 3209.4 142*09 22*23 34.37 198

0.099 2352.7 3277.8 162.&6 22.13 34.01 200

0,097 2400,6 3345.4 163.21 22,04 33.69 203

0,096 2449.0 3412.5 163,79 21,96 33,40 208

0.094 2499.0 3479.2 lo4.27 22,88 33.13 ZO?
0.093 ESDI.7 3549.1 164.78 22.81 32.90 209

0.052 2508.1 3610.7 145.28 21.79 32.68 21[

0*091 2634.2 3675.8 lo5.77 22.70 32.48 223

0.050 2680.1 3740,6 [66.23 22.64 32,30 215

0*049 2725.7 3805.0 166,72 21,60 32.14 217
0,049 2771.2 3869.2 [o7.28 21.59 31.98 219

0.047 2816.k 3933.0 147.64 22.51 31.84 221

0,046 E861.4 3996.5 168.08 21.47 31.71 223

0.049 2906.3 405908 168052 22.44 31.59 224

0.069 2991.0 6122,9 148.95 21,41 31,47 225

0.044 2999*5 4105.7 1o9.3? 21*38 31.37 224
0.043 3040.0 4248.4 1o9,7| 21*35 31.27 230

0.042 3084.3 4310.8 1/0.19 21.32 3[.18 Z3Z

0.042 3128,4 4373.1 170.59 21.30 31.09 233

0.041 )172.S 4435.Z 270.99 21.27 32.01 235

0.040 32[6.5 4497.1 171.38 21.2S 30.63 237
3*039 33EE. J 4651.3 172.33 21.20 30.78 241

0.038 3434._ 4804.7 [73.24 22,16 30.61 24S

0*036 3S43.4 4957.5 174.23 21.13 30.48 249

0.035 3692.5 5109.6 [?4.98 21.09 30.3? 253

0.034 3799.3 5262.2 179.82 21.07 30.27 257

0,033 3866.8 5412.3 176,62 21.04 30.18 260

0.032 3974.0 5563,C 1_7.40 21.02 30.10 264

0.031 4080.g $713.3 1r8.17 21.01 30.04 268
0.030 _294.3 4023.2 1t9.63 20.96 29.92 275

0.026 4507.0 431[.9 1_1.02 20.91 26.83 281

0.027 4719.2 6609.8 103.3_ 20.96 29.76 280

0.d26 4931,2 4907,2 183*62 ZO*�b 27.71 294
0.02S 5142.9 7204.2 laD.DE 20.97 29.68 301

0,024 5354*5 7500.8 145.96 20,98 29.66 307

0.023 5566*2 7797.3 1_?.10 21.03 29.65 313

0.022 $777.9 8093*8 108.18 21.03 29.65 319

0.022 5989.9 8390.3 109.22 El. Oh 29.66 324

0*020 4202.1 8686.9 I_0.23 21.1[ 29.68 330
_.020 6414.& 4993.D [91,E0 21.19 29.?0 335

0.019 4627._ 9281.1 1JZ*14 21.21 29*?4 34L

0.018 $841.0 6570*? 1_3.06 _1.24 29.?9 3_6

0.918 t054.9 9876,8 1_3.95 21.33 29,8; 351

• TNO'a_ASE _OUNOARY
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tHERMODYNAMIC P_OPERIIES OF DWYG=N

C-2

6 ATM I_O8&R

TEMPER&TURE DENSITY VI_HIOV)p

KELVIN GNOLEIGC JIGMOLE

V(3P/DU) v -V(OP/DV_ {DV/DT_IV THERMAL VISCOSITY THERMAL OIELECIRIC
CONOOCIIVIIY 3IFFUSIVIIY CON_IANI

CC-ATM/J _TM l/ KELVIN MW/CN-K GICM-_ SQ CH/SEC
K 10 _

P_ANOTL

NUMBER

• TWO-P_&SE gOUND_RY
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G-2
THERHOOYNARIC PROPERTI[$ OF OxYGeN

? ATH Z$OBAR

T_NPE_&TU_ VOLUNE Z$OTHERH ZSOCHORE INTERNAL ENTHALPY ENTROPY
OERZVATZV( OE_IV&TZVE ENERGY

KELVIN CG/G_OL_ GC ATNIGHOLE ATN/K JIGHOL_ J/GNOLE J/GNOLE°K

Cv Gp VELOCITYOF SOUND

JIG N3LE -K N/SEC

S_.k3Z Zb.k8 28S028 )8.94 -6188,4 -6171,0 b?,13 35.65 53.24 1161

56 Z4.bl 27?615 38.0k -6105,J -6_87,6 68.64 35o31 53.23 1151

58 2_,70 Zb63Zb 36.9Z oSgqS.F -$q81,1 73.51 3;,89 53,2Z 1138

60 24,95 ZSgZZ1 35.83 -5852._ -587_.7 72.31 3_,40 53,22 1125

02 25.12 250250 34.76 -5780,0 -5700.Z 74.06 3_.08 53.Z2 1112
64 25,30 24155; 33.71 -$679.7 -5661.3 P5.75 33.?G 53.23 1099

06 ZS._8 23Z985 32,65 -5373°4 -5555.3 77.38 33.33 53.24 1086

68 25,60 ZZ;SO8 31,69 -5467.0 -5k48.8 18,97 32.97 53.26 lOT?

TO 25,$5 Z26301 30,71 -5360,5 -$342,2 50,52 32,62 53,29 1058

72 Z6*04 20829q 25,76 -5254,1 -5235,6 SZ,OZ 3Z,Z9 53.33 104;

r_ 26.24 Z004@1 20.03 -5147,5 -5124,9 43.40 31.96 53,3? 1029

?6 26o44 192662 _7.92 -50k0°4 -5b22.1 84.91 31,65 53,43 1015

?8 26.6$ 185079 27,03 -4934°0 -491$.1 46.29 31.34 53°49 1000

00 26.36 177650 26,16 -4827.1 -k800.1 87.65 31.05 53.57 905

02 Z?.O? 170370 25,31 *4120*0 -4700.8 88.97 30.76 53.65 97|

8_ 27.25 163237 24,40 °4612.8 -4693.4 90.27 30.48 53,70 955

86 27,51 156Z48 23.67 -4505.3 -4485,8 91.$3 30.Z2 53.8T 93q
88 2T375 1_0356 22.60 -4357,$ -4577.9 92.77 29,96 54.01 gZ4

qO _7.99 142685 22,10 -4269,5 -4_69.7 _3.99 29.70 5_.16 908

_2 Z8.24 136t05 21+35 -4181.2 -4161.Z 95.10 Z9,qb 54°3k 892

94 Z0049 lZ9655 Z0.61 -4072,$ -_052,3 56,35 29,22 5_.53 875

96 20.7$ 12333L 19.84 -3963,4 -3943.0 _7.$0 28.99 5k.76 859

98 2q,OZ 117130 15.1? -3853.8 -3833,2 _3.64 28,70 55,81 8_Z

100 _9.30 1110_8 18.48 -3743.? -3722.9 99.75 Z0.S4 55.30 325

1:2 Zg,$$ 10+885 17o31 -3633.0 *3612.0 ld0.85 Z8.33 55*62 803

104 29.30 9q225 17,13 -3521*6 -3500°G 1_1,$3 Z8.12 55°98 791

1U& 30*22 93476 L6,48 -3409*4 -3386.0 lo3,01 27,92 56.40 773
108 30.54 8?831 15,84 -3296o4 -3_74.8 1.q. Oi 27.72 58*86 75S

110 30.85 8228$ 15.20 -3102.4 °3160,5 1v5,11 27,53 57,40 737

112 31.25 76834 14.50 -3067.3 o304§,1 1_6.15 27.3q $8o00 718

114 31,63 71474 L3.97 -2750.9 -2q28,4 207.16 27,16 $8,70 699

114.011 31.63 71444 13.96 °zgYo.z -2927.8 1_?.19 27.16 58,70 690

114,011 1260.34 6gOk 0.080 2115.3 Z938,3 150.63 Z3,35 37°55 189

116 1191,15 7169 0,078 2167.4 301Z.3 1_9,20 22,86 36.8_ 191

118 1Z21.54 7431 0.0?5 Z218.9 3005,3 1_q._0 ZZ.?O 36,21 194

1_0 1251o42 T686 0.073 2269o6 3157.Z lo0,$1 22o55 35.66 196

12Z lZ80.85 793$ 0*071 2319.5 3220.0 lol.39 22.42 35*18 199
12k 1309587 8177 0.069 2368.9 3297°9 181.66 22.31 34,75 201

126 1338.53 8415 0.067 2417,? 3567*0 162.21 ZZ.20 34*37 203

1Z8 1366°67 66N7 0.065 2466,0 3435,4 lbZ.?S 2Z.11 34,03 205

130 1394,92 8876 0.064 Z$13.3 3503.2 163.20 22.02 33.73 ZOT

132 1422,PL 9100 0*062 2§61.3 3570°4 163,79 21.95 33.45 210

134 1450,25 $322 0.061 2608._ 3637.0 10_.29 21,67 33.20 212

136 1477.56 $$k0 0.059 2855,2 3703.2 164.76 21.81 32.9? 21_

138 15_4.71 9755 0.0$3 Z701.6 3263.q 1_5,26 21.75 32.76 216

140 1531.65 qq68 O*OS? 2747.9 3834.2 lb$*P3 21.70 32.56 218

142 1553.43 10176 0,056 2793.8 3899*2 166.15 21.65 32.39 220

1_4 1585,04 10366 O.OSS 283q05 3963.8 lo6.64 21.60 32.22 2Z2

146 1611.52 10592 0,054 2385*1 4028,1 187,09 21.5b 32*0T 223
144 1637.85 10797 0.053 Z930,4 4_92.1 107.52 21.52 31.93 225

1$0 1664.06 10999 0.052 25T$.5 4155.0 107,95 21,_8 31.40 22T

152 16q0,16 11200 0*051 3020*5 4219.3 168*37 21,45 31.64 229

15k 1716.14 113qq 0,050 3065.3 kzez.$ 1_8,78 21,4Z 31,57 231
156 1T_2.02 11597 _,049 3_1000 4345°6 lo$,19 21.3_ 31,46 232

158 1767.81 11r94 O,Ok_ 3154.5 k408.4 169,59 21.36 31,36 23;

160 17_3.50 11989 0°048 3158.9 _71,0 109.96 21°33 31,27 236

16$ 1857,38 12072 0.040 3369.5 _626,9 170,$4 21.27 31.06 240

170 1920.79 12949 0,044 3419,3 4731,7 171.87 21.22 30.88 244

175 1983.81 134Z_ 9,043 3520,T 4935,? 1_2,76 21.18 30,73 248

150 20;6,47 13887 0*041 3637,fi 5U89*0 173.62 21.1_ 30.59 252

185 2108.31 14349 0°040 37_°_ 5241.7 1_,46 21,11 30°47 256

190 2170,89 14807 3.039 3854,0 5393.8 175.27 21.08 30.37 260

195 2232.?2 15262 0.036 3961.8 55;5.k lr&,06 21.06 30.28 264

200 Z294,33 15Y1_ 0.037 4009.3 5b96,6 1/b,83 21.0_ 30,19 26_

210 2416.97 16610 9.035 4283°5 5997.8 170o30 21.01 30.06 274

_ZO 2538.96 17k97 0.033 4497.0 6Z97.8 179°&9 20.99 29.95 201

230 2660._2 18376 0°031 4709.9 6596.9 141.02 2_.98 zq,sr 288

2_0 2781._3 192_9 0,030 _9Z2,5 6895.3 1_2,29 20.97 29.80 294
250 2902.06 20117 0.02q 51340? 7193.1 1_3.51 20.98 29.76 301

260 3022.37 20981 0.028 5346,8 7490.5 144°67 Z0.99 29.73 307

2?0 31_2,40 Z1840 0*027 5558,9 7787.7 lo5.7q 21.01 29,71 313
200 3262,20 226q7 0,026 5771,0 8084,7 186.87 21,04 29,?0 319

290 3381.78 Z3550 0.025 5983,2 8381.8 147.92 _1.07 29,71 324

300 3531*10 24401 3*024 61_$°Z 86790C 148_92 21°11 29,73 330

310 3620._2 25250 0,023 6408.5 8976._ 189.90 21.16 29.75 335

320 3739.51 +6096 0.022 6621.7 92?4.0 I+0.84 21,21 29.?8 3kl

330 3858._0 26041 0.022 6335,3 5S72.0 1_1,76 21.27 29.8Z 346

300 3077.30 2778_ 0.021 ?049,5 98?0.5 192.05 21.33 29*8? 351
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TMERNOOYNAMI_ P_OPERTIE$ OF OXYGcq

C-2

7 _TM IS00AR

TEMPERATURE DENSITY V(OH/OV_ VIOPIOU_ -V(OPfOV) T (OVlOT_/V T_ERM&L VISCO$IT_ THERMAL OIELECT_IL F_ANOTL
CONDUCTIVITY )IFFUSIVITY CONSTANT _.UMUER

KELVIN GNOLE/CC J/GMOLE

5_.W3Z 0.0_08W6 tS917o65
56 0._k0631 15T82,89

58 0.0_0356 15604.86

60 0._0061 15_33,05

_2 0.03980_ 15255.18

6W 0.939525 15075.16

66 O,33qzw5 1_892.91

&8 0,03896k 1_700,31

70 0.038681 1_521.28

72 0.3303q6 1_331.72

?_ O,J381Gq 1_139.50

76 0,037821 139_4.55

?8 0,d37530 13746o7_

80 0,33?236 13545.89

82 0.)36941 133W1.96

8N 0,03_642 1313W.76

86 0o_36341 1292_.17

8_ 0o_36036 12710.02

90 0,035728 12_92.15
92 0,0_5416 12270,35

94 0._35101 120_4o_7

06 0,03W?81 1181_.25

_8 0,034_56 11579._7

100 0.03_126 11339°66

102 0,_33790 _1395.12

10_ 0,333468 108k_.9_
106 O,0330qq 10568.94

108 0.0327W3 10326.?_

110 _0.332370 10057.?5

112 0,032003 _781.52

11_ 0.031618 q_97.3_

" 11_,011 0,031616 9495,71
11_.011 0,J00862 27_,_8

116

118

1.20"

1.ZZ

tZW

1Z6

128

130
132

13w

1.36
138

1._6

150

152

1.56

158

160
1.65

170

1.8,0

105

190

200

210

220

230

Z_O

250

26O

270

200
290

300

31.0
]20

330

3_.0

0,000640 2860.37

G,000619 2936.31

0.000?99 3011.04

0*000_$1 30_4.70

0.000763 3157*W1

G.000747 322q.28

0.000?32 3300,34

0.000727 3370*76

0,000703 3Wk0,56
0.300690 350g.76

0°000677 3_78.k3
0,000665 3646.62

0.000653 371k.35

0.0006_2 3781.67

0,300631 3848.60

0°000621 3915.17

0,000611 3981.40

0,300601 _0_7.31
0.0U0592 _112,93

0.000583 _1_8.27

0.0005?_ _2W3.35

C._0_566 _308°1_

Q.000558 W372,?_

0,000538 _533.37

0.]00521 _6_2.75

0,00050_ _851.11
0.000489 5008.57

0.00047_ 5165._5

0.300_61 5321.25

0,000_8 5_76.67

0,000436 5631.61

0,000414 59W0.31
O,0003qk 62_7,9_

0.000376 6555,00

0.000360 6861*q6

0°0003_5 71b9,2_

0._00331 T_77.21.

0,000310 7786.23

0,000307 8096.60
G.JOO29b 8_08.61

0°000286 872_.5U

0°00027_ 9038.kT

6.000267 935b,TZ
0.000259 9677,3_

b°000_51 10000o5_

CC-ATM/J ATM I/ KELVIN Mw/CH-K

26,738 116_2°15 0.G033445 1.930_9

25.515 112?9.81 0.0u33726 1.91621
2_°22_ 10828°6_ 0,003_097 1.8q730

25°926 10380,_6 0,0634_8_ 1*87765

25,62t

25,309

2_,991

2W,666

2_,330

2W.005

23,667

25.324

2_.977

2Z.6_6

22.272

21..915

21.$51

21,1q3
20.028

20,461

20.092

1)o721

1_.347

10.972

18,595

15.215
11.833

170057

1_,663

16.262

1_.260
W.040

W°038

W.037

_.037

_,036

;.03S

W.034

;.033

W.032

_.032
W,031

W.030

W.OZQ
W.020

4,027

4,026

W.025

4,024

_.023
_,023

_.022

W,021

w.020

4,019

W.017

W.015

W.013
_,012

_.010

_*008

_.006

4.004

W.000
3.996

3 .q91

3,986

3.980

3.97_

_,966

3,958
3 .q_9

3.939

3.9_9

3.916
3.90W

3,890

9962.78 0.063k888 1.05731

95k?,k6 0.0035310 1.83633

91_3,5_ 0.&.35751 1,8147_

8756.8_ 0.0b3621k 1.79259

8369.02 0.0_36TC0 1.76992

799?.6T 0,0037219 1.7_6P5

7637.13 0,0_377_7 1.72312

7286.5? 0.0038313 1.69907

6q45.95 0.0638911 1,67463

6615.03 0.0C39544 1.64981

6293.57 0._0W021_ 1,62k66

5981,36 0.0640927 1,$9918

5678.15 0,0_41685 1,57340

5303.73 0.0_42Wq3 1.5_735
5097._T 0,0_3357 1.5210_

4820.36 0.0&_4262 1._9448

_55_°99 O.GOkS2?T 1._6769

k289.54 0.0_463k9 1._W067

k035.80 0.004750? 1,W134k

378q.57 0.0040762 1.38601

3550.66 0.0&S0129 1.35837

3318*86 0.0_51621 1.33052
3093.9_ 0.0Q53209 1.30246

287§.61 0.0¢55065 1.27418

2664.23 0.0657066 1.2_567

2W58,9_ 0.005929? 1.21691

2259.8? 0,G&61802 1.18758

2258.76 0.0_61817 1,18771
5.95 0,013_861 0.12_76

6.02 0.0128780 0.12425

6.06 0.E123315 0.12577

6.14 0°0118437 0.12732

6,20 0,011_0_7 0.12888

6.24 0,0110069 0.130_6

6.29 0.0106443 0,13206

6.33 0,0103117 0.13366

6.36 0.010005W 0*13528

6.k0 0.0_97218 0.13690
6._3 0.0_q_s84 0*13653

6,k6 0.0092127 0,1k020

6,_8 0.0089829 0.1W206
6,51 0.0087673 0,14390

6,53 0.0_856k3 0.14571

6.55 0,0083729 0.1_750

6,57 0.0_01920 0.1_26

6,59 0.06002_5 0.15100

6.61 0.0G76577 0.15271
6,63 0.007?028 0.15_41

6,6_ 0.G075553 0.1561G

6.66 0.00761_5 0.1S776

6,67 0.00?2600 0.15942

6.64 0.0071512 0,16105

6.71 0.0&6652_ 0,16515

6.74 0,0_65610 0.16921

6,76 0.0663342 0.17325
6,79 0.0061079 0.1?727

6.60 0.0058q96 0.18127

6.82 0.0057070 0.18525

6.8_ 0,0655282 0.18_22

6.05 0.0053616 0,1931?
6.8v 0.0_50600 0.2_095

608_ 0.0_k7937 0,20866

6.Y1 0.0045565 0.21629

6°q2 0.0uN3435 0,22365

5.q3 3.0C41509 6.23131

6.9_ 0.0039750 0.z0av0

6.q5 0,0038158 0.2_599

6.96 0.0036688 0.2532_

6.96 0.0&35333 0.26029

6°97 0°003_079 0.2673?

6,97 0.0032915 0.2?436

6.98 0.0&31830 0.28128

6°98 0.0030817 0.28013
5.99 0,0029869 0o29k92

_/CH ° SQ CMISEC
x 10_

6.2153 0.00689 1.568_0 5.3565

5.88kb O.OOJS_ 1,565_6 _.118_

5._90_ 0._0088 1.561_5 _.o1.31

5o1252 0.00088 1,556o_ _,_3_8

W.786_ 0.00008 1.5_2_2 _.2867

_,_732 0.00087 1,S_778 _._52_

W°1827 0,0008? 1.5_3J3 3._35!
3.9136 0.0008_ 1.53886 3,o3_0

3.6641 C.O008E 1.53_3? 3._78

3o_32_ 0.00005 1.529o7 3.275_
].2188 0,00086 1.5253_ 3.1167

3o0203 0,0008_ 1°52079 2,_68_

2.836_ 0.000_3 1._16_1 _._31_

2°666_ 0,000_3 1.511o1. _.7011

Z.5081 0,00082 1.506_8 2.6886

_*361_ 0.00081 1.502_1 2,W811

2.2_61 0.00080 1,_9761. 2.3_21

_oI_OW 0.0008( 1.W92_7 2,2911
1,983d 0.G007_ 1._88_8 _.2076

_,8757 0.00078 1._83_5 Z.1312

1*7755 0,00077 1._78_6 2.=616

1o6e25 0.00076 1._73_2 L,9q81

1,596_ O,OOO?_ 1°_68_2 1,9_1_

1o5161 0,00073 1,_6335 1.89_3

1*_1_ 0.00072 1._58_0 l,_q

1.3727 0*0@071 1,_52_7 1°8050
1.3_65 0,00070 1,q_?_4 1,77_6

1.2_08 0°00068 1,q_2_2 1,7_1.?

1.1_32 0,00067 1,_3667 %.71.61

1.1W1_ 0.00062 1._31u0 1.7001

1.093_ 0,0006_ 1,_25_9 1,6878

1.0927 0,0006_ 1°W2515 1.,6877

0.0978 0.003_9 1,01.0_6 0._3_5

d*Oggu 0,00_02 1.010u0 0.9168

0.1_Z 0,00_2W 1,00975 C.9_13

_.101_ O,OO_W7 1.00961. 0.88?8

0.1(_27 0.00469 1.00929 0.8?58

0.1_39 0.00_92 1.009_9 Q.8653

0.1052 0.0051_ 1._0889 _,8558

0,1065 0,00537 1,0_871 0.8_t_

0,1078 0,00160 1.008_3 0.8398
0,1091 0.00582 1,008_E _,832q

0*110_ 0,00605 1.008_0 3.8266

0.1117 0,00628 1.00805 0.8208
0°1130 0,00653 1.00791 0.81_3

0.11_0 0.006?7 1.00777 0.808_

0.1156 0,00701 1.00763 _,8031

0o116_ 0,00?26 1,00751 0.79_

0.1182 0.00?50 1,007_8 _.79_1

0.1196 0.0077_ 1.007_6 _._902

0.1209 0,00799 1,3_715 0,7867
0.1222 0,0082_ 1.007_ 0,7_35

0o1235 0,008_9 1.0_693 C,7805

0.124_ 0.0087_ 1.006d3 _.777_

0.1261 0,00899 1.00673 0.775_

0o127_ O,OOq2_ 1.00663 0.7?33

0,1007 0,00988 1,006_0 =.7682

0,13_ 0.01052 1.00619 0.76_C

0.1372 0,01119 1.005_9 0.760_
0.1_04 0.01186 1.00581 0.75?2

0,1_36 0.0125_ 1,0016W 0,75_

0olW68 0.0132W 1.005_8 _o7519

0.1_ 0.013_5 1.00532 0.?_97

0.1531 0,01W68 1,0051.8 Qo7W77
0,1593 0.01616 1,00_2 Q.7W_5

U.165_ 0.01769 1.00_68 0.7W19

0.171_ 0,01927 1,00_? 0,7397

0.177_ 0.02089 1,00_27 _.7380

3.1832 0.0225_ 1.0_.9 0,/365

Q.188_ 0,02W27 1.003_3 0.735_

0o19_o 0.02602 1.0_378 U.73_5

0.200_ Q._27_1 1.303o_ 0.733q

0.2_57 0,02963 1.00351. 0.7336

0,2111. D.031_9 1.003J9 0.7303

_.216_ 0,0333q 1o00320 G.7333

0.221r 0.03532 I.JC3Z8 0.7335
0.2269 0,03728 1,003_8 0°7338

0o232d 0,03927 1,002_q Q.73W3

two-P_ASE 30UNDARY
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G2
THERHODYNZMIC PROPERTIES OF OXYGEN

8 _T_ IS09AR

TE_PERATUAE ¥OLURE ISOTHERM [_OCHORE [NTERN&L ENTHgLPY E6_TROPY C¥ Cp VELOCITYOF SOUNO
DERIVATIVE OE_IVATIVE ENERGY

KELVIN CC/GMOLE CC ITM/GMOLE ATMIK J/GMOLE J/G_OLE Jt_MOLE'K J/_ _LE -K _/SE_

5_°_ Z_._8 ZBS_SZ ]8,g_ -6188°2 °6_6eo_ 6T,_3 35°65 _3o23 _16L

5& Z_°61 ZTTT_ 38,_ -6_05°5 °6C85°5 b8o63 _5°31 53°Z_ _15L

58 Z_°78 Z6450g 36.93 -5999oZ °_g79°1 tO.50 3_°eg 53oZZ LL3_

60 2_og_ 259_gT 35°8_ "569Zo9 "_72°7 7Z,30 _,_8 53.21 _12&

62 _o12 25g_6 ]_°77 "STAG°6 °_7_6.2 _o05 3_.09 53,22 1113

6_ Z_°3g 2_17_ ]3°T2 "5680,$ "5&_9,_ _°Tk 33,70 53°2Z _og_
66 Z5,_6 233t7_ _Z°70 "5_7_°0 °5_53,3 _T.37 35°33 _3°2_ _OS_

_8 2_°66 Z2_83 _1o7g -5_67°6 "5_6°8 _8o_6 3Z.9_ 53°26 1072

7g Z_°85 2_$_8 ]0°72 "536_°Z -_°3 _$°_1 32.63 53°Z9 1054

_ Z6°Q_ 208k cJl_ 2_o77 "_Z_°8 °5_33°7 dZ°OL 3_o2_ _3.3Z _0_

_ Z6°Z_ 200693 Z_°8_ °51_8oZ "51Z7°0 8_°_7 _1.g7 53,36 _030

82 2_°gT 1705a_ Z_o32 °_720°g "_g_°O 8_°_6 30,77 53°G_ g_o

46 ZTo_I _5&_64 _$°68 "_06o3 -_6_o0 9_,_Z 30°2Z 53.86 9_0

88 ZT°T_ l_g_Z2 _2°8_ "_$_8°6 °_376°1 _2oT_ Zg°96 53°9g 92_

_0 ZT°_B 1_g12 E2°_1 °_Z_O°& -_267°9 9_o?g Zg,T1 _o15 905

_06 _g. ZQ _739 _b°_g °3_11oZ -3_e6°7 1_2o_g Z7,g2 56,36 _7_
_06 _0,53 allOg _5o85 °3Zgg°3 -3273o_ la_°_ 27°_3 56,8Z 75_

_lg 30°6T _25f_ 15°2Z -_e_*_ -3_§go3 lU_°_g 27o5_ _7°3_ T_8

_IZ $1°23 77116 _°60 "$06_°_ °3g_k°l 1U6o_3 ZT°35 57°9_ 7_g

11_ 31.61 T1_62 L3°_9 "Zg_3°_ °Z_27°_ _07._6 ZTo17 _8°63 TOO

116 _°0_ _&kg_ L3.38 °20_5o_ -280g*_ _uO*lg _6°99 5_°_ 6BL

_16o13_ 101go22 67gg 0°0_2 212g°g 2_56._ 157°83 23°29 38.66 18g

_Z_ 10_go$_ _601 OoOB_ Z2B_o8 _76.1 l_g°&8 ZZ°Tk _6°51 _g7

l_g IZO_°Sb 8598 O°OT_ 2_6_o0 _@o_ _b_o_ ZZ°_5 _°65 206

_3Z 12ZT,8_ _63_ 0°0_ Z533,& _29°0 _6_._6 ZZ°15 3_°Ze 208

_ _25_°&5 _65 Q*071 Z_8_o_ _T°2 _oZ*_B _2o0_ $$.97 ZIO

13& _2_7°t_ gZg3 D,070 Z6Zg°& 366_°_ 1_$°_8 Z_°g_ 33°68 Z1Z
_38 _3_1°_8 _$1T g°g68 Z_T°O _731°g 1_°g7 Z_°9_ _3o_2 21_

_0 13_5°59 _73g Q,O_7 ZT2_oO 37_6°6 lb_°_ Z_,85 3_°_ ZI_

1_2 _3_9.52 g_ 0,065 ZTTQ°_ 3_6_°7 l&_ogl Z_°_g 32°g_ 218

1_ _3_3o29 _O_TZ 0o06_ Z_17°$ 3930°_ _6_°37 2_°7_ 32,77 Z20

_6 _3_6°_0 Lg386 0°063 Za_$,5 3_o8 _°83 2_,68 32.59 ZZZ

_8 [_0,3_ _0596 0,061 ZgOg._ _060,8 _6&o27 21.63 32o_2 Z2_

15_ 1_66°_L _0_ _°Q_9 3000.$ k_Sgo8 16T,_3 2_.55 3Zoll 228

15_ 1_90.01 11Z1_ O,05& JO_6°I _25_og lb_°_5 Z_oS_ 3_,g6 Z30

_56 _$°00 _Z_ 0,05_ 30_°_ _17°8 1_T°_6 _1o_8 31,45 Z3Z

L6_ _61_°$_ _2317 0°0§3 _292°8 _6D2.2 1_.73 21o3k 3_o_T _

ITQ _6_1o_6 _ZSO_ OoQS_ 3_U_°& _56.5 1_0,&6 21,2_ 31°1& 2k_

175 _TZT°_g 13Ze_ O,Ok_ 3_13._ _913_& 171o_7 Z_°2_ _0°_8 Z_

160 17_Z°56 _37_g _.Ok_ $623o_ 5_&8°3 IlZ°_ ZI*_ 30°82 252
_5 183_°_1 _2_ 0°0_6 37_2.5 5_22ol _13.25 21o_6 30.68 25_

_0 1_*38 _k&95 0°0_5 3B_*Z 5375°Z 17koQg 2_°1_ 30.56 25g

Z_O 20_1°Z1 _S&L_ _°0_2 _057o_ _go_ _,66 2_°OT 30.36 26_

ZIO 210g°zz 1&5_ O°g_O _2TZ°T 598Zo5 1r_°13 Z_°@_ 30,ZO ZT_
Z20 Zz16,5$ IT_16 O°Q3S _87,_ 6_83°8 178°_ 2_°01 30,OT 281

230 73Z3°_0 te_06 0.036 _0o6 _4_°© 1_9°07 Z_°_O 2_o_7 28_

2_0 z_g_?7 1918_ 0°035 _°T 6_83°3 1_1.1_ ZO.gg 29,90 29_

Z_O Z5_5,75 20_&_ 0,033 _12_o_ 7_82,0 _o_G ZOogg 29.$_ 30_

Z_O 2T_6°T_ ZIT'_ 0,030 5_,5 777_°0 1o_°&6 2_°OZ 2_°7S 313
_0 E8_1°93 Z26_b _.02g _76_,_ 8675,7 1_,7_ 21,05 2g°7_ 3_g

ZgO _956°86 23_1_ 0,028 5gT6o5 8373°_ 1_6.7B 2_,08 2_°T6 32_

300 3061°&1 Zk37_ Oo02T 6_69°3 8611,1 _d7.79 Z_,IZ ZgoT7 330
3_D 31&&,_ 2_Z2_ O_OZ6 6_02o_ 8968.9 _a8°77 Z_°_6 _9o7_ 335

]20 3_0°_ 26@7_ 0.025 66_5°8 _267o_ 14_°7Z Z1°21 29o8Z 3_

TWO-P_SE _OUNOARY
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THERMOOYNAffIC PROPERTILS OF 3XYG_N

C-2

8 ATH IS0_4R

TEHPERATURE OENSITY V(OH/OV)p V(3P/DU_ -V(OP/OV) T (OV/OT)io/v THERHAL
;ONO_CTIVITY

K[LVIN GHOL[/CC J/GHOLE CC-ATH/J ATH _/KELVIN H_/CH-K G/CH'S

X z03

* 5k.;;; 0.0;08;8 15923.69 25.737 116;7.77 0.0033;30 1.9306k 6.210_

56 0.0;0635 15789.08 25.516 11280.17 0.Gu337G8 1.916k0 5.8900

50 0.0;036G 15516,23 25,725 13837.00 0.C_3;070 1.09758 5.;95o

60 0._;0065 15_;0.63 2_.927 1039_._J 0.003;_6; 1o_7795 5.1301

6Z 0.035808 1526_,97 _S.621 997102; 0,0_3;867 1,05763 _,751_

6; 0.039529 15083._7 2_.310 9555.97 0.0=35207 1.83667 ;.;777

56 0.339250 1;901.1; 2;.992 9157.11 0.0=35725 1.81511 ;.187_

Ge 0.330960 1;715.70 2_.669 8759.;_ 0.0_3618_ 1.19258 3.9170

_0 0.030605 1;5Z9.9_ 2_.3;0 8377.6; 0.0036673 1.77032 3.6_8_

72 0.038;01 1;3_0.69 2;.006 8_06.53 0.G_37101 1.7_717 3.;367

7; 0.03811; 1;1;0o7; 23.668 76;5.0; 0.0037717 1.77357 3o_22;

76 0.0378Z8 1355;.07 Z3.325 72_5.3Z 0.0_30201 1.6955; 3.0238

70 0.037535 13756.5_ 2Z.970 655_.75 0.0038677 1.6751Z Z.6390

80 0.037Z_Z 13556.0J 27.626 6623.87 0.G039507 1.65033 Z.665Z

82 0.0369_6 13352.39 22.27; 6302.;7 3.00;0175 1.62519 2.511Z
6_ 0.0366;8 131;5.52 21.917 5990.30 0.@0k008_ 1.5997; 2.36;7

86 0.0363k7 12935.29 21.558 568?.1; 0.06;1630 1.57395 2.2289

08 0._360k3 12771.50 21.195 5392,70 0.00_Z;43 1*5;757 Z.1031

90 0.335_35 125D_.02 20.831 5106.96 0.0U;3303 1.57160 1o986;

92 O.035kZ; 1ZZ8Z.63 20.;6; ;8Z9.53 O.GOk;2_; 1.;9515 1.8762

9k 0.035108 12057.10 70.095 k56_.27 0.00;5213 1.;6639 1.7779

96 0.03;769 1162_.;Z 1_.725 ;Z90.03 0*00_6279 1.;;1;0 1.60;8

98 O.03k;b; 11593.13 1].35Z _0_5.17 0.00_?_30 1°_1_21 1.598;

100 0._3_135 1135k.05 18.9_? 3799.02 0.0u66678 1.30661 1.5103

102 0.033790 11109.88 18.601 3560.18 0.0050036 1.359Z0 1.;;36

13; 0.333k58 10860*30 1S.Z22 33Z8.;6 0.0051510 1.33139 1.37;7

106 0._33110 1060;.96 1_.8_0 3103.66 0.005314_ 1.30337 1.310_

108 0.03775k 103;3._; l?.kSS 7885.60 0,005_535 1.2751_ 1.2507

110 0.032390 10075.27 17.066 2676.09 0°0056919 1.2;666 1.199_

tlZ 0.032016 9799.91 16.673 2_68,9k 0*0655130 1.21797 1.1;31

11; 0.031632 9516.70 l_.Z?_ 2269.59 0.0_61611 1.18099 1.09;?

116 0.031236 927_.9_ 15,066 _:77,05 0._6_;1_ 1.15971 _._;5_

116.13; 0.031209 9205,05 1_.0;0 Z_6_.33 0.0_6_619 1.1577; 1.0;60

116.13_ 0.000981 2769.38 _.0;6 6.67 0.013060_ 0.12717 0.1017

110 0.000957 2862.25 _.0_5 6.75 0.613232? 0.1Z0;5 _.102_

120 0.300932 29;0.01 ;.0;5 6,0; 0.012633; 0.1Z990 _.133;

122 O._OOqO9 3016.;1 ;.0;; 6.91 0*0121025 0.13135 0.10;6

12; 0.000008 3091.67 ;,06; 6.98 0,01162?9 0,13208 _.I_5_

1Z6 0.000060 3165.7_ _.Ok3 ?._; 3.0112¢C; 0.13;;1 J.107_
170 0.0008;9 3238.96 ;.0_3 7.10 0.0108126 G.13595 3.1_82

130 0.000831 3321.3; k*OkZ 7.15 0.010_07 0,13750 0,1095

132 0.000814 338Z.9_ ;.Ok2 ?.19 0.01013k0 0.13907 0.1107

13; 0.300?98 3_53.65 ;,0;1 ?._; 0,G0983;7 0,1;365 0.117_

136 0.000?83 352_,13 k*O;O 7.78 0.0u95576 0,1;239 0,1133
138 0.000766 3593.83 ;.039 7.31 3.0092999 0.1;;ZZ 0.11;5

1;0 0,G0075; 3662,99 ;.030 7.35 0.0090596 0.1;603 0*1150

1;2 0.3007;1 3731.67 ;.030 7.38 0.0_583;_ 0.1;r82 0.11r1

1;; 0.000720 3?99.69 ;.037 ?.;1 0.0106236 0.i_950 0.116,
1;6 0.000716 3067.69 _.036 ?.k_ O.O_OkZSO 0.15132 0o1197

1;8 0.00070; 3935-.09 _.035 ?._6 0.0_02375 0.15302 0.121;
150 0.000693 ;002.13 ;.03; 7.;6 0,0_80603 0.15;71 0,1222

152 0.000682 ;068.83 ;.033 7.51 0.0u76923 0.15630 0.1235

18; 0.0006_1 4135,20 ;.03Z ?°53 0.0_?7320 0,15403 0.12_8

156 0.300661 ;201.27 ;.031 7.$5 0.0_75011 0.15966 0.1261

156 0.000651 ;Z67.05 _.030 ?.57 0.0U7_366 0.161Z9 0.1_?;

lb0 0.0006;2 ;332.57 ;.030 7.58 0.0_72986 0.16289 0.1Z87
165 0.000619 ;_95.30 ;.027 7.6Z 0.0069?95 0.16691 0.1319

170 0.300598 ;656.65 ;.025 ?.66 0.0066922 0.1709C 0.135[
175 0,000575 ;616,81 _,023 7.69 0.006_316 0,17;87 0.1383

180 0._00561 ;979.9_ ;.071 7.7_ 0.00619k0 0.17003 0.1;15

185 0,3005;; 513;.16 ;,019 ?.7_ 0.0059?59 0.10Z77 J,l;;b
190 0,0035Z8 5_91.63 ;.01r 7.77 0.005?750 0.1_6/0 0.1;78

199 0._0051; 5;;6.35 ;.015 7.76 0,0055890 0.19062 0.1509

700 0*000501 560;.53 ;.013 1.00 0._G6;162 0.19;53 0.15;_

210 0,000_ 5915.k8 ;.009 7.83 0,00510k6 0,20222 0,16_Z

720 0.000;51 G_ZS.00 _.00; 7.66 _.0b;6305 0*20905 0,1663

230 0.000;30 6533.89 3.999 7,80 0.0G;5872 O.ZI?_Z 0.172_

Z;O C.O00;XZ 66_2.;0 3.994 ?.9) _*0_;3693 0*72;91 0.1781
250 0,_0039_ 7151.08 3,950 7.91 0.00;1729 0.23233 0.1039

_60 0.000379 7;60.31 3.961 7.9Z 0.00399k6 0.23966 0.1897

Z?O 0,00036; 7770.;7 3,973 ?.9_ 0.0_38319 0*2;691 0.1953

ZOO 0.000351 8081,88 3.965 7.9; 0*0036828 0*25_06 0.2060

_90 6.000338 039;.8; ],956 ?.55 0.0635;55 0.2611q 0.2063

3_0 0.000327 8709.61 3,9k5 ?.96 0.0034186 0*26610 0.2117

310 0,900316 9026.;_ 3.93k ?.97 0.0@33060 0.2?51k O.2tT_

320 0,00_306 93;5.;1 3,922 ?,97 0*0031513 0.2820; O.ZZEZ
_30 0,Q00296 9666,79 3*910 7.90 0.0L30891 0.78887 0.277;

3;0 0°000787 9990.67 3.896 7.90 0.0L_993_ 0,2956; 0*2325

* T_O-_q_SE IOUNOAR¥

VISCOSITY THERMAL 0IELECT_I_ _CrL

3[FFUSIVITY CONSTA;,T _UH_EP

SQ CM/SEC

0,0008_ 1._8_3 5._5_3
0.00009 _,_65_1 5._C

0.00088 1.556/0 _,5_30

0.00d88 1.552_8 _.Z_7

O.GCdS? 1.5;7_ _,_551

0,00087 1.5_3_0 ].d379

0,0008E 1.538_3 3,o_66

0,00086 1,53;_5 3,;533

0.00085 1._9_; 3.7777

0,00065 1,525_2 3,11_9

0.0008; 1.52607 2.9701

0.00083 1,$16_C _.8333

0.0C_0_ 2,_11/G Z,/_?O

O*OOd8_ 1.507u7 _.5903

0,0008_ 1.;9771 2.3_3&

0,00079 1._0019 _._09

0,00078 1._83_6 Z.13_;

0,000_7 1,_78_8 _,_6_7

0,0007F L*;73_5 1._99_

0,00075 1.;68_5 1.9;22

0*000?; 1.;_3;8 _.891C

0*G0072 £.W583_ 1.8_5_

0,00071 1,W5312 L._05;
0,00070 1.;_7dl 1.7708

0°00069 1._39 £.7;£7

0,00067 1._3_6 L*/I_9

0.00066 1.W31_0 _,0997

0*0006; 1,;_5_0 L._871

0*00052 %,_19_3 1.o_5

0,00067 t*_19u3 1,_8_3

G.00335 i*011_9 _.9615
0*0035; 1.011_0 G._C

0*00375 1.01110 .._39

d*00396 1.010o3 _.9087
0,Q0;16 I*_1058 0*89;;

0.00;37 1.0103_ :,0822

0.00k57 _.01011 ]._?1_

Q*O0;?_ 1.00990 0.5618

Q,00;96 1.009/0 0._532
0*00519 1*009_0 _*_53

0.005_( 1.01932 0,_373

0,00502 1.0_9_5 0.8_95

0,00503 1.;C8_8 C,8_5
Q,00605 1,008d2 U.81_Z

0*00627 l. DOSb7 0.$1D5

0,006_9 1.0085Z 0.8E5_

0,00671 1.006J0 0,8C:7

0,00692 1.0087; 0.796_

0,0071; 1.00811 0._928

0.0073E 1,00799 C,7893

0.00758 1.30786 C,ZS_Z

0.00761 1,00775 G./833

0,00003 1.0_?_3 _.7808

0,0005_ 1,00736 _.77_q

0.00917 1,00712 0./6_9

0.00975 1.00689 0./657

0,0103; 1,0d6_7 3*7671
0.01095 1.0G6;7 3.7588

0*01156 £*006_8 0,/560

0*01215 1.0E611 0,753;

0.01_82 1,_059; 0,_511

0.01;13 l*OGSb; G.;_7_

0,015;7 1.00536 0./_w5
0.01686 1.0051_ Q.7_70

Q.01878 1.00;89 0,?_0

0.0197W 1.00_69 0,7383

0.0217; 1.00;50 0*7370

0.02776 1.0C;33 0.73_0

0,02;36 t.30_17 0,735E

0*0259; I*O0;uZ 0.73_8

0.02?58 1.00368 _,73;5

0*079_; 1*Q0376 0.73;3
0,03093 1.00363 0.73;_

0.03205 1.00362 0.73_7
0.03;39 1.003;1 Q.TJ5_

i87



G-2

9 &TM ISOBAR

TLMPE_ATU_E VOLUME

KELVIN CC/GMOLE

_b 2;,61

02 Zg.lZ
6_ _S.30

06 _,k8

_8 ZS,b6

?0 2_.85

_ 26.23

Fb Zb._3

78 Zb.6_

qO Z6.89

02 27.06

8W 27.28

8E 27,51

88 27*7k

90 Z7*98
_Z ZS.22

9k 26.k8

96 Z6.74

98 29,01

1dO Zg.Zq

102 29,50

LOk Zq.8S

1_6 30,19
108 30.92

110 30.86
112 31.22

11_ 31.6Q

•116 32.00

118 32._Z

• L18*_TZ 32,_k

118.07_ 908,09

129 932.76

IZZ 957.75
12k 942.21

12G 1006,21

12B 1029,81

130 1053,05

13Z i0r5.97

13_ IO9_.bL

13& 1120,99

138 11;3.1q

1_0 11_9,o8

IkZ 11_6,83

1_ 1208.39
IW6 1229,80

IW8 1251.05

190 1272*17

152 1Z93*15

15W 131;,02
156 133k.77

158 1355,k2

1_0 1375.98

16_ 1;26,9_

1_0 1_77,k8

l?S 1527.58

1_0 1577.ZF

1_5 1026.&_
190 1579,7S

195 17_;,60

ZO_ 17_3.21

210 le59.Sb

2ZO 19&S.SG

230 2o01,28
ZkO 2156.25

250 2250.85

_60 23_,12

E?O Z_$9.10

2_G 253Z.65

_90 2bZ6,38

390 2rLg,73

310 _12,_2

3_0 29_.9_
3_ Zg_8.BB

3_0 30}l,b_

TWO-P_SE JOUNOA<Y

THE_MOUYNAMI3 GROPE_TILS OF 3XYGcN

ISOTHERM I]QCMORE INTERN&L ENTHALPY ENTROPY

D_RIVATIV£ OE_IV_TIV£ ENERGf

_C _TMIGMOLE _TM/K J/GMOLE QIGMOLE J/_MOLE-K

Cv CO VELOCITY
OF SOUND

J/_ M_LE -K M/SE_

285276 38.9_ -6188.1 -6_05,7 o7,;3 35.65 53.23 1161

277977 38°0_ -blu_._ -E_83,_ o_,02 _5,3_ _3°22 11_
2&8692 36,9_ -599g*7 -5977,1 _,W9 3_.9_ 53,2_ 1139

259_52 _5,8_ -_893,_ °_870.7 t2,29 _._g _3.21 1125
250&7_ 3_,77 -_787,1 °5?6_,Z _,0_ 3_,0_ 53,21 1113

2_193_ 33,73 -5680°9 -5057,_ /9,73 33,71 53*22 1100

233309 32,71 -_57_,& -9551,3 r7,$7 3J,3W 53*23 108o

22_977 31,71 -_68°3 °5_,9 t8,96 32.9_ 53,2_ 1073

21&755 3_,73 -5301,_ -5338,3 _0°50 32,03 _3,28 I0_

205690 29,78 -5255,5 -5231,7 d2,00 32,3_ 53,31 1G_

200805 26,89 -51_9,) °_125,0 _3,w6 31,97 53,36 103.]
193071 27,9_ -53_2,_ -5016,3 _,_9 31,b_ 53,w1 I01&

189_9_ 27,U5 °w935,7 °_911,_ _b,27 31,35 _3,_r 1001

178071 _b,le -w528°6 -_80_,3 _7,63 31,36 53,9_ 966

170_q7 29,33 -_721,_ °_697,2 _6,95 30,77 53,63 9_1

103671 Z_,53 -_61_,7 -_50q,8 _,25 30,_0 53,?3 9_b

15660_ _3,69 -_07,3 °qw82,2 91,51 30,23 53,65 9_0

Iwqsw_ 22,90 -_399,b -_37k,3 92,79 29,97 93,98 92_

Iw3139 22.13 °wzql,7 °_266,2 _3,97 29,71 5_,13 909
136567 21,37 °_183,5 -_157,e 99,16 29,w7 5_,30 893

13012_ 29o63 -_07_,9 °_q,G 9&,33 29,23 5k,_9 07_

12380e lq,_1 °3g6_,_ -3939,7 97,_8 29,00 5_.71 460

117610 19,20 -3856,5 -363_,I 98,61 26,77 5_,90 6_3

11139_ 16,51 -37_b,b -3719,5 99,72 28,59 55,2_ 8_7

I035$_ 17,83 -3G$6,0 -3b09,_ luO,eZ 28,3_ 55,56 e10

99739 11,16 °352_,8 °3_q7,6 1,1,99 28,13 55,92 792
9k001 1&,51 °3_12,_ -3353,3 102,97 27°93 50,32 779

84361 15,57 -3300,1 -3_72,Z 1U_,03 27,73 56,7a 757

OZ03q 13,2_ -3156°_ °3155°Z lu5,07 27,5_ 57,30 739
77396 1_,62 -3071,5 °30_3,0 106,11 27,36 57,09 720

72050 L_,_O -29_5,w °2_26°5 I97,1_ 27,17 $6,57 701

&6791 13°_0 -2837,5 -2805,6 lu4,17 27,00 59,3_ &52

6161w L2,aO -2718,6 -2bOq,C 1_9,19 2&,83 60,25 662

61_29 I_,70 -271k,$ °200_,7 1_9,23 26,52 _0,20 &61

6680 @,105 21_1,0 2969,1 1_7,11 23,93 39,79 15_

6967 0,$01 219_°3 3_k,g 157,75 23,3_ 30,56 19_
725_ o,cg5 22_4,3 3121,7 1_8,38 23,10 35,02 19_

7930 0,099 23UI,3 3197,0 159,_0 22,92 37,30 197

7798 0,092 23_3,_ 3271,0 1_9,_9 22,75 36,6_ 199

6059 0,069 2_0_,7 33_3,0 lo0,16 22,61 30,12 202

5313 _°_56 2_55,2 3W15,5 160,72 22°_ 35,23 20_
5561 0,04_ 25U5,1 3_86,3 I01,26 _2,37 35,19 207

esG_ 0,932 _55_,5 3556,3 1_1,75 22,25 3_°80 209

90_2 0,080 2603,3 3625,6 162,39 22,17 3_,_5 211

9270 0,078 _651,7 309k,I lb_,80 22,08 3W,1_ 213

95ab 0,075 2699,7 3162,1 103,29 22,00 33,85 215

9732 0._75 27_7,3 3_29,5 1_3,_6 21,93 33,59 217

9956 _,073 279_,5 369G,5 lo_,23 21,_7 33,35 219

1017_ 0,072 28W1,9 3_62,q 1_,o9 21,81 33,13 221
IG39_ 0,070 2800,1 w02q,o 1_5,1_ 21,75 32.92 223

10609 0.069 293W,_ W_q_,7 1_5,58 21.70 3_,7W ZZ_

I0822 O,O&6 _96G,7 _159,9 la6,_I _1,65 32,5_ Z2T

11033 _,d&b 3020*b _2_,9 lb&._k 21._1 32°_0 229

112_ _*065 3072,_ _89,6 I06,36 21,57 32,25 231

11_ 0,06_ 3117,_ _353,9 lo7.27 21._3 32,12 233
11_5W 0°063 3163,3 W_18,_ 167,67 21,50 31,99 23_

1210U 0,001 3279o_ _577,2 1_8,&5 21,_2 31,70 239

1269_ 0,_55 3357,? _735,I 1_3,59 21,35 31._ 2_3

131_e 3.056 3_98°_ _d91,e 170,_0 21,29 31,2_ 2_r

13_32 O°DS_ 3609,2 _0_7,5 171,38 21,2_ 31,0_ 2_1
1_I09 _,053 3719,_ 52_2.k 172.23 21.2& 30,89 255

1_582 0.U91 3628,3 _350°5 I/3,d5 21.15 30.?_ 25_

1505] 0,_9 3937,_ 5_9,9 I_3,_W 21,13 30,63 263

15915 C,0_8 _0_5,8 5062,_ 1_.02 21,11 30,52 227

16_33 0,Q_5 _201,9 59_7.1 176.10 21,06 30,3_ 27_

17335 0,0_3 _77,_ 6269°7 177,51 21,03 3_,19 281

10230 0,0_1 _091,3 6571,0 178,_5 _1,01 30,09 287
1912W 0,039 _909,0 6_71,3 1_0,13 21,01 29,99 29_

20000 0,037 5118,3 7170,9 161,35 21,_I 29.92 3_)

_0861 0,036 5331,3 7_69,8 1_2,52 21.01 29,8_ 307

217_Z 0,03_ _S_,1 7768._ I_3,65 21._3 29,6W 313

_2619 0,033 _757,_ 0166.7 I_,7_ 21,_S Z9.82 319

_3wO_ _.032 5909,9 _3E_.q 185,78 21._8 29.82 32W

Z_3_1 Q°031 6182._ _063,1 lbb,79 21,12 29,82 330

2519_ 0,030 0396,3 8961,_ I_7,77 _1,1_ 29,6_ 339

_6_52 _ ,czq 6609.9 92_,C 116,72 21.22 29,87 3_L

ZbgC_ C.026 _82_._ 9558,8 1_9._ 21,28 29,9_ 3W_

_7_53 0,027 ?035°6 9_$8,G 1_0.53 21.3_ 2_._ 3_
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THERHOO_NAMI3 PRCPERTI_S OF 3XYO_

g _TM ISOOAR

116,C7_ _,0011_1 2790,73 W*051

1ZQ _,_01072 28bToTW W,OSI

12B 0°_Q0_71 31T7o15 WOOS2
130 OoO00qSG 325_°5_ _,0S1

132 _.30092g 33_5.C_ _.051

I)6 Q._OB92 3_69.72 _.050

_3B 0°J0087_ 35_0.97 _o_k9
1_0 0._a0858 3_11.61 _.04q

1_ Oo_OOB_8 3T51,21 _.047

150 u. JO_?_ 39_7.03 W*OW5

%52 u._0_773 _.8% _.04W

156 0._007_9 WI_9*3U _,O_Z

ZSO u,O00_ 7233.05 ]°q_5

7,36 O._lkZ58b 0.13131 O.18kW 0.0030( 1,g1313 _.q890

T._? _.0135496 0,13_60 0,1_5_ 0._0316 _.01Z/8 0._65_
7.$_ 0°012_00_ 0._3398 0,1@6_ 0,00338 1.012_ 0.g_$2

T,6_ Oo_123Zgq 0°$3_C Uo1_77 0.0C3_ 1.01213 _._27_

7°T5 _*0118ZZ6 _.%368_ 0.10_9 0,003_5 1._11_ C,_118

7o_3 0,01136_8 0.13831 _,1101 0,0039_ 1.0%_7 0,898_

7,96 _o01C5841 0.1_130 _°11_ O,O0_3Z 1.011_7 0.8753

B°O_ O,o_qqzg5 _.1W_67 0.11_9 0,00_71 1,01062 0.8_51

8.11 0,G_964C2 0.1_6_7 0.1161 0,_0_91 1.010W2 G._8
8.18 0.0_9371_ _.I_BZ5 _.117_ 0,0051( 1,010_2 G.0375

_,ZU OoG_91ZZ3 0.1_000 0.11_0 0,00S3_ 1,010u3 _._0

B.2_ O.GUB8893 C,15172 _.119_ 0.Q055_ 1,009d5 0.8233

8°_? J°OU86_I_ 0.1S3_3 _o1211 OoOOS_( 1.00968 0.817_

B,31 _.0_84660 0o15_ 0,1Z2_ 0,_058q 1.0_q_2 _._118

0.3_ O,UUSZ729 0,15_ 0.1_3b 0,00609 1,009_6 0.80_D
_o37 _.O_BO_06 0.15836 _.IZ_ 0,_06_9 1,009_0 _.80Z_

B,_Z 0.0U77_7 0,16160 _.1_7_ 0,0066q 1.0069Z 0.79_q

B._S =.Q_7_gg3 0.16319 0.1Z87 0,0068_ 1,00878 _._91_
B,W7 G._7_5_5 _.16_5 _.13G_ 0.00709 %,_CSb_ C.rSB_

8._ _°Cu7111_ 0.16870 _.1331 O,QO_9 %.0083_ 0._817

e._ _._68_6_ 0.%726% _,1363 0,00811 2,0_5 0.7_60

_,61 _.&u65316 _.IT_SI _.13q_ O,OOB_ 1.0_779 0.r712

8.73 0.C_650q G.19Z03 _.151@ _,010_1 1._C6_0 _.7_7_

W,013 ..... 8.e2 Q,GCWB677 O.ZllO5 d.lb?l 0.Q137; 1.0C6L5 Q,7_71
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G-2
THERMODYNAMIC P(OPE_TIES OF 3XVG_N

TE_PE_ATU_S VDLUME ISOTHERM I_OCHORE INTER)¢AL £NrHALPY Ei_TROPY Cv Cp
O£_IVAT[VE _E_IVATIVE _NERGr

KELV[N CC/GMOLE 3C ATM/G_OLE ATM/K J/GMOLE J/GMOLE J/_MOLE'< J/3 MOLE -K

5_0WO? ZW.W_ 2_5WU_

56 2W.61 27815_

_8 2_,77 (68875

_ 25.12 250_61
_ ZS.29 Z_21ZJ

_6 _5,W7 233581

o8 _5,86 2ZSL7Z

70 ZS,8_ Z%6952

?Z 26,03 Z_889d

t_ 26,Z3 ZdluOt

T6 26._3 193278

78 26.63 1_5702

4_ 27.28 163$87
58 27.56 1569_7

_8 Z7.73 150_68

qO _,9r 1_336S

32 28,22 13679?

_ 28.W7 130358

_6 ze.P3 IZ_Okb
_8 _9.00 11785_

100 Zg,Z8 11178_

1_2 25,57 1_5838

IUk _9,87 _9995

1:6 ]0,18 9_263

108 ]0.51 88635

110 ]0,85 a31Or

L12 I1,21 ?TbT6

11_ ]1,59 T233r

116 Jl.g8 67]86
L18 ]2o_1 bI_LT

_19.8_0 $2.82 5718_

• 119,86_ 818o19 656b

1ZO 8Lq.87 6582
122 8_3,52 685_

12_ 868,55 718_

126 889,08 7k75

1_8 g11.11 775_
130 912,77 8023

132 95_*0T 8281

L5_ 575.06 8536

L36 595,76 8786
L38 L016,22 _03_

L_O L016,_5 526_

IW2 10_6,_7 9505

L_ 10_6.36 9r36
LWb 10_5.95 9_6W

IW8 1115,_5 19189

150 113W,85 10_11

1_Z 115W.02 10831

15k 1173.12 108k8

156 1132,05 1L:&2

158 1210._b 11275
180 1229,72 11k8_

1_5 12_oZk L2_OJ

L_O 1322.Zk L2512

1_ 1367,_1 L3G11
1_0 IW13.00 135C;

L_5 l_r,SE 1398_

LY_ 15_2,53 L;_?_

1_5 15_6.T] lk�k_

_30 15_0,81 15_15

2_0 lbT8,37 L63_

220 1_&S,25 17261
230 1851,58 1816b

ZWO 1937o_5 19J6_

Z_O 2022.93 13_5_

260 2108.3_ _083_

ZTG 2192,56 217_9

Z_3 22_7,5g _258_

Z_ _3_2.01 23_Wd

3_0 2_6.2W _312

31_ 2530.31 25172

320 Z_1_.2; _833_

3w_ 2781,7_ 27738

VELOCITY

OF $OUNO

MISEC

]8._W -OLS?._ -6163.1 ul.lW 35._5 53.2J 1162

38.07 -61QT.w -6C81.5 _8.&1 35,3_ 53.22 1152

]&._5 -_30_.2 -59T5.1 t).W8 3W.9. 53.21 113_

35.85 °5893._ °58&8._ /2.28 3Wo_9 53.21 112_

]_._8 -57_7.7 -5_62.2 T_._3 3W.39 53.21 111]
33.?_ -5681o_ °5855.8 /5.?2 33.71 53.21 11C_

32.72 -_575._ °55_9._ /_.]6 33.3W 53.2_ 108r

31.72 o5_&8._ -5_2.9 /8.95 3_.98 53.25 1073

30.?_ °5362.6 -5_36.k o0._9 3_.6W 53*27 105_

ZY.79 -5256.Z -5_q.6 dl. Yq 32.30 53.31 10_5

_8°86 -51k5.7 -5123.1 o3._5 31.98 53.35 1030

27.95 °50k3._ -5_16._ 0k.88 31.66 53._0 101&

27.G6 -_936.5 -_goq.5 o6.26 31.)6 53._b 1001

28.1_ -_829._ °_a02.5 87.62 31.06 53.53 q6b

25.3k °_722._ -_695.3 _8.Yk 35.78 53.62 971

2_.51 -_615°6 -kS88.G 9d.23 33.53 53.72 956

_3.70 -_538.3 -_WSC._ _1.50 30.23 5_.83 9_1

22.51 °_33.7 -_372.6 _2.r_ 2g.gl 53.56 925

22.1_ -_292.8 °_6_.5 _3.95 _°72 5_.11 9G_

21.38 -k18_.7 -_156o$ _5.1_ 25._8 5_.28 893

_G.6_ -_076.1 °qGWT.3 _6.31 2_.2_ 5W°_8 8T7

Lg°g2 -3987.2 -3538.L _7._6 25.01 5_.&g 861

15.21 -J857.g -3828.5 _8.59 28.78 5_*9_ 8_k
18.52 °J7_8._ -3718.3 _5.71 28.56 55.22 827

17.8k °3837.5 °36G7.6 1d0.80 28.35 55.53 810

Lr.LO -3526._ -3_96.2 l_t. Sg 28.1_ 55.85 Tg3
L6°53 -_L_.6 -3_8k.0 132.95 2F.SW 56.25 _75

15.87 -_301.5 -3271.0 1,_.01 27.7_ 56.7_ _58

15.26 -3188.$ -3157.0 lug.d6 2r.55 57.25 _0

1_.6W -3073.5 -38_1.9 106.05 2r.36 57.8_ 721

L_.02 °2957.6 °2_25.6 1@T._2 27.18 58.51 702

13.k2 -28_3.2 -2_0_.8 1.8.15 2T.OQ 59.28 683

12.82 -ZTZ$oZ -_688.3 1@9.1T 26.8_ 6G.17 663
12.27 °26G8.8 -2575.6 1_0.12 2_.68 61.12 6_

0.118 21k9o2 2978.2 1_6.85 23.76 _0.95 185

_.11_ 2153.2 258_.0 1_6.50 23.7W _0.87 18_

0.113 _209._ 3_8_.6 1_?.17 23._q 39.77 192
3.1G_ 22_5ol 31W3.2 15T.81 23.28 _8.8_ 155

0.1C5 2319.2 3220._ 1_8._2 23.07 $8.0W I_S

O.ldZ 2372.2 3_95._ 155.02 22.85 37.3W 200

0.099 2_2_.3 3_65._ 1_9._9 _2.7_ 36._3 203

_.cg6 Z_75°6 3W_2.3 1o_.15 22.60 36o1_ 205

O.Oq_ 252&.3 351_°2 1o0.65 22.W7 35.71 207

0.051 2576.3 3_85°2 lol.21 22.38 35.25 21_
_.089 2625.T 3655._ 1o1._3 22.2_ 3_.90 212

0.087 Z6T_._ 3?2_oq 1o2.23 22.1_ 3_.58 21_

0.085 2723.Z 3_93.7 lo2.71 22.09 _.2w 216

0.083 2771._ 3861.q lu3.1_ 22.01 33.9a 218

_.Q81 2815.5 3929.5 lo3.&6 21.gw 33.70 220
0.080 2866._ 3556.7 1o_.11 21°8T 33.W6 22_

_.078 2913._ _63.3 1_.56 21.82 33.2_ 22_

0.076 2960.3 _125.6 lbS.OO 21.T6 35.0_ 22&

:.075 3006.8 _195.5 1_5._3 21.71 32.85 228

:°07W 3053.1 _61.G lo5.85 21.68 32.6_ 230

_.072 30_o2 W326.2 186o27 21.82 32.51 232

0.071 31k5ol W391.1 1o6.&8 21.58 32.36 23_
0.088 3258.t W552._ 1o7.&7 21._9 32.03 238

3.0E6 3371.7 _711.5 lo8.&2 21._L 31.75 2_2

_.083 3_83.& _869.6 lo_.5w 21.35 31.50 2_T

0.361 J59_.8 5u26.6 170°W2 21._9 31.2_ 251

3.059 3705._ 5182.6 1/1.27 21.25 31.11 255
0.057 3815o_ 5337.7 lt2.10 21.21 30.95 259

0.055 392_.9 5W92.1 172.50 21.17 33.81 262

_.05_ _G33.9 58_5.0 1/3.68 21.1_ 30.68 _6&

_.051 _251.3 5951.6 115.17 21.09 39._ 273

0.0_8 _66._ 6255.5 1/6.59 21.06 3Q.31 281

_.0_6 k881._ 6558.& 177.93 21.3_ 3G.18 287

_.0_ _856.2 6859.3 17_.22 21.02 _0.08 29W
_.3_2 511G._ 7159.7 1o0._ _1._ 30.01 300

0._0 5323.5 7_59.5 181.82 21.0_ 29.95 3G_

3o_38 5536.6 77_8.8 182.75 ZI.0W 29.91 313

3.G37 57_9.g 8_5_._ lo3.83 21.06 2_.88 319

0.035 _983.2 8356.5 Io_.88 21.09 29.8? 32_
_.J8_ o176.5 8655.2 1o5.90 21.1] 2_.8T 335

_.033 6350.1 8_5k.C 18&.88 21.17 29.88 335
_.Q32 b60W.1 9_52.9 lo_.82 21.27 29.91 3_1

_.031 8818._ 9_52.2 188._ 21.28 29._ 3_b

3.C33 7033.2 9851.7 lu_.6_ 21.3_ 29.98 351
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THERMOOYNANI_ PROPERTIES OF OXYGEN

G-2

10 ATN ISOBER

j--

TEHPERATURE OEN$ITY V(OH/OV_ V(OP/OU_ -V(OP/D¥) T

KELVIN GMOLEICC JIGNOLE CC-ATNIJ ATH

4 54._67 0.0_0851 15935,78 2_.735 11659,00

$6 0,0406k2 1580k.24 26,517 1130k.85

$8 0.040368 15630.98 26.226 10853.87

60 0,340092 15_55.78 25.928 10415.05

62 0.039816 15270.5_ 25,623 9988.17

bk 0,035038 15099.18 25.312 9572,97

86 0.039250 14917*60 28*954 5169.19

68 0,330977 1kP33*T1 2_,671 8776.58

70 0,038695 1_547.41 24.342 8394.68

72 0.036410 14358.81 2b.OOq 8023.85
7k 0.038124 1_167.19 23.871 7663*24

76 0,037836 13973.08 25.328 731Z.81

70 0.037546 13770.11 22.981 6972.33
80 0,037253 13576.20 2Z.631 6641.55

82 0.030950 13373.21 22.278 6320.24

04 0.036660 13167.01 21.921 6000.17

06 0.036360 12957.48 Z1.$62 5705.12

88 0.036056 12744._3 21.201 5410.06

90 0.035749 12527.72 20.031 5125.18

92 0,035438 12307.15 20.471 kS47.es

94 0.035124 12082.56 20,10Z k570.66

56 0.034805 11853.7Z 1).733 _317.41

58 0.034481 11620*41 15*361 4063.88

100 0.034153 11382*37 18.987 3817*87

102 0,033818 11139.31 18.612 3579*15

104 0.033470 10390.94 10.234 3347.63

106 0,033131 10636,91 1r.854 3123.01

108 0.032777 10376*40 17.471 29|5*14

110 0,03241_ 10110.18 17.084 2693.83

112 0.032042 9836.53 16*093 Z488*90

114 0.031660 _JSS*Z1 16*Z57 2290.18

116 0.031206 g265.54 15.894 2097.50

110 0.030855 8966.69 1S.482 1510*?0

+ 119.880 0.030_87 8679.67 1_*090 1742.14

4 119.860 0.001222 2785.27 ;.056 8*OZ

120 O*OOEZZO 2793.85 4.055 0.03

12Z 0.001186 2076.68 4.057 0.17
lZk 0,001154 Zg57.6_ 4.058 8.30

126 0.001125 3036.89 4.055 8.41

128 0,003098 3114.76 4,059 8.51

130 0,001072 3191.39 _.080 8,60

13Z 0.000048 3266.53 +*060 0*68

134 0.001026 3341.48 4*060 8,75

136 0.001004 3415.15 4.059 8.8Z
138 0.000984 3468.02 4.o55 8.85

14o 0.000965 3560.17 4.058 0*94

14Z 0.000547 3631.66 4.058 9.00

1_4 O*O009Z9 3702.54 k.057 9.05

146 0.000q12 3772.87 4,056 9.09

148 0.000896 3042.68 4.056 9,13

150 0.000881 3912.01 4.055 9.17
152 0.000867 3980.09 4.054 g.Z1

154 0.000852 4049.35 4.053 9.25

156 0,000839 4127.43 4.05E g._8

158 0.000826 4185.14 4.051 9.31

160 0.000813 kESZ*Sl 4.050 5.34
165 0.000704 4_19,56 4,348 5.41

170 0.300756 4584.07 4.046 5.46

175 0.000731 4740.66 4.043 9.51

180 0.000700 4911.13 b*041 5.56

185 0.000686 5072.45 _.038 5.6d

190 0,000666 5232.75 4.036 9.63

195 0.000647 5392.18 4.034 g*b6

200 O,O006Zq 5550.84 b,031 5.65

ZlO 0,000596 5866.Z8 4.0Z8 9,74
220 0,000566 617q.82 k.021 9.78

230 0.000540 6492.11 4.015 9.81

240 0.000516 6803.73 _.005 9.84

_JO 0.000494 7115*17 4,003 9.86

260 0,000474 7428.50 3.595 9.88
ZTO 0.000456 P739031 3,987 5.90

280 0.000439 8052.76 3.975 g,q1

290 0,000423 8367.63 3.g6g g.g3

300 0.000409 8684.13 3.550 g.q4

310 0.000395 q002,53 3.q47 9.55

320 0.000383 9323.03 3.935 9*96
330 0.000371 9645.81 3.gZ2 g*g6

340 0.000359 9971.00 3.908 9.97

(OV/OT_ytV THERMAL VISCOSITY THERMAL DIELECTRIC PRANOTL
CONOUCT[VITY OIFFUSIV]TY CONSTANT NUMBER

I/KELVIN NM/CN-K G/CN-# 50 CN/$EC
X 10 _

0,0833400 1.93094 6,2285 0.00089 1.50855 5.36Z0

0.0G33672 1.91701 5.9008 0.00089 1.56563 5._lgZ

0.0034040 1.85815 5,5059 0.0008_ 1.561_3 4.8Z33

0,0_34424 1,87856 5.140_ 0.00088 1,55683 _.5494

0.00348Z4 1.85820 k,8007 0.00088 1.552_1 _.ZQ58

0,0035243 1,83736 4.486r 0.00087 1.54798 q,_609

0.0035680 1.81583 4.1556 0.00087 1.5_353 3.8434

0.0036138 1.7937_ 3,9258 0.00086 1.539U7 3.8418
0.0036619 1.77113 3.6?59 0.00086 1.53459 3.4552

0.0037124 1.74802 3.444_ 0.00085 1.53009 3.2823

0.0037656 1.72446 3,zzg6 0.00085 1.525_8 3.1223

0.0038216 1.70048 3.0307 0,00084 1.5_103 2.574Z

0*0038807 1,67620 2.8464 0.00084 1.516k? Z.837Z

0.0039433 1.65135 2.6755 0.00083 1.51188 2._1_6

0.0040055 1.62627 Z,517Z 0.00082 1.507_5 2.5937

0,0040798 1.b0086 2,3705 0.00081 1.50260 Z.4859

0.0041546 1.57517 2.2345 0.0000C 1.45791 Z.3886

0.0042343 1,54915 2.1084 0.0008_ 1*_9318 2*_952

0.0U43195 1.52296 1.9915 0.00079 1.488k1 2,Zl14

0.0044107 1.49648 2.8831 0,00078 1.48355 2.1347

0.8045086 1._6978 L,7826 0.000?7 1.47872 2._6_8

0.0046140 1,44286 1.885_ 0.00076 1.47380 2.0012

0.0047278 1.41573 1,6028 0.00075 1.46881 1.9438

0.0040511 1.38440 1.5225 0.80074 1.46376 1.8923

0.0049851 1.36086 1.4_80 0.00072 1.45883 1.8465

0.0051313 1.33313 1.3787 0*00071 1.453+3 1,8062

O.0OSZgXb 1.30515 1.3143 5.00070 1.k4013 1.7_13
0.0054679 1.ZP705 1.2544 0.00069 1.44273 1.?_17

0*0056630 1.24868 1.1988 0,00067 1.437_2 1.7176

0.0058802 1.22007 1.1467 0.00066 1,43159 1.6988

0.0061234 1,19120 1,0582 0.00064 1.42582 1.6857

0*0063975 1.18205 1.0529 0.00063 1.41988 1.8785

0.0067101 1.13256 1.0105 0.00061 1.41377 1.o776
0.0070421 1.10475 0,9734 0*00059 1.407_0 1.6829

0,0146801 0,13535 0,1076 0,002?0 1,014_7 1,0171
0*0146282 0.13544 0.1077 O*OOZT2 1.01454 1.0152

0.013825Z 0,13670 0.1087 0,00Z_0 1.01413 0.5881

0.0131314 0,13802 0,1057 0,00308 1.01376 0,5650

0.0125243 0.13537 0.1108 0,00326 1,01341 0.9k52

0*0119876 0*14075 0.1115 0*00343 1,013uB 0*9280

0,0115087 0.14_16 0.1131 0.00361 1.01278 0,9129

0.0110779 0,14359 0.114Z 0.00375 1.01249 0*0996

0*0106878 0,14505 0,115_ 0*00397 1*02ZEZ 0.88_3

0.010332Z 0.14708 0.1166 0*00415 1.01157 0.8740

0,0100064 0.14801 0.1177 0,00433 1.01172 0._831

0,0U97064 0.L5054 0,1109 0*00482 1,011_q 0,8533

O*O&g42qO 0.10225 0,1202 0.00_7_ 1.011Z7 0.84_6

0,0091713 0.15353 0,1_14 0.00_08 1.01107 0.8367

0*0085313 0*15559 0.1226 0*00506 1.01087 0.8297

0*0087068 0.157Z3 0.1238 0*00525 1.01068 0*8234

0*0084563 0*15833 0.1251 0,00540 1.01045 0.8178
0.0082q84 0*16043 0.1Z63 0,00560 1,01032 0.8127

0,UU82118 0.16201 0,1270 0.00575 1.01015 0.8080

0*0075356 0*16357 0.1Z88 0.005_7 1*00599 0,8039

0*0077686 0.16552 0,130_ 0*00615 1.00_83 0.d0_0

0.007610E 0*16664 0.131Z 0*00633 1*00988 0.7966
0.0072472 0*17056 d,1344 0,00075 1,00533 0,7888

0.0_69Z41 0,17433 0,1375 0,00728 1.0Cq_O _.7823

0,0D66341 G,17818 0,1406 O.O0??k 1.008r0 b.7768

0*0063719 0*18159 0,1437 0.008_2 1.0084Z 0.7721

0.0061332 0.10581 0.1456 0,00071 1.00816 0.767q

0*0055147 0*18564 0.1458 O,OOgZ1 1.007_2 0*?_53

0,0007137 0.15345 0,1525 0.00571 1*00789 _.?$10

0,0055080 0.197Z7 0,1560 0,01023 1.00748 _.7581

0.0051q53 0,Z0477 0.1820 0.01128 1.007_9 0*?530
0*084505_ 0.21_Z5 0.1_80 0*01230 1.00674 0,7497

0*0046454 @.21568 0.1735 8*01340 1._0642 0.7466

0,0044216 0,22705 Q*1797 0,01462 1,00614 0.7_1

0,0042171 0.23_35 0,1854 0*01580 1,00588 0.TkZO

0.0040324 0,24159 0,1511 0*01701 1.00564 0.74_3
0*0038644 0*24875 0,1967 0.018Z4 1.00542 _*7390

0,0037105 0.25584 0,200_ 0*01554 1.005_Z 0.73?9

0.0035699 0.Z6282 0,2076 O*OZO?8 1.005_3 0*?3?3

0*0034350 0.Z6980 O,ELZq 0.02205 1.00486 0,7367

0,0033156 0,Z7671 0,218_ 0.0Z343 t,_Ok_O 0,7364

0.003Z078 O.ZB35b 0,Z234 0,02_75 1,00_5 0.7383
0,0031037 0.2903_ 0.2Z85 O*OZEL? 1*00_0 _.730_

0,GU30065 0.29706 0,233_ 0*02?5? 1.0_k_? _,7368

+ T_O-PH_SE OOUNOARY
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G-2
THE_HOOYNAMIC P_OPF_r[ES OF OXYGEN

15 ATM I_O_AR

TEMPErAtURE 9OLUHE

KELVIN CC/GNOLE

ISOIMERM I_GCHORE IrITERNAL ENTMALPY Et_TROP¥

OERIVATIVE OE_IVATIVE ENERGY

3C _TM/GMOLE AIM/K J/GHOLE J/_MOLE J/_OLE°K

Cp VELOCITY
JF $OU_O

J/G MOLE -K M/SE_

• TwO-o_&SE _OUNOARY
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THERMODYNAMIC PROP(RTZ($ OF OXYGEN

G-2

15 OTM |$OBAR

TEHPERATUR( DENSITY V(DH/OV_ V(DP/DU_ *V(DP/DV) T (OV/OT_rV THERMAL
CONOUCTZV|TY

K(LVIN GHGL[ICC J/GHOL[ CC-4TH/J &TH I/KELVIN HN/CH*K GICH-
X 103

" 54.525 0,040061 15965,97 250731 11687.07 0,0033325 1,93168 6,2399

S6 0.040660 15840,09 25.S21 1134506k 0.0033583 1.91834 5.9279

50 0,040386 15667.00 26.230 1089S.79 0.0033946 1.89958 5.5318

60 00340111 15493.60 25,932 10457.15 000034325 1088000 5.15+r

62 0.039835 15317,40 25.627 10030.45 0.003471g 1.8S989 408245

64 0,03q558 1513q,12 25.316 9615.43 0.0035131 1.03907 4.50q3
66 0,039280 14950.66 24.995 9211003 0.0035562 1.81764 4,2172

60 0.038999 1477509_ 24.675 8819,41 0.0036013 1079565 3.5464

70 0.038710 14590,86 240348 8437091 0.0036486 1.77314 306956

78 0.038434 14403.33 24.014 8067.00 0.0036583 1.75014 3,4631

74 00038149 14213,23 23.677 7706.68 0,0037505 1.72668 3.2476

FG 0,037662 14020.49 23,335 7355.47 0.0038056 1,70281 3.0480

78 0.037573 13024.96 22.969 7016.21 0.0038636 1.67854 2.8629

00 0.037261 13626.SS 22.640 6685,66 0.0039249 1,65391 2.6914

42 0.036947 13425.14 22,247 6364.59 0,0039898 1.62894 2.5324
04 0.036691 13220.$8 21.932 6052.77 0.00;0587 1.60366 2.3851

86 0.036392 13012.77 21.574 5745.97 0,0041319 1.5780g 2.2485
88 0.038089 12801,54 21,213 5455.98 000042098 1.55224 2.1218

90 0,035784 12506074 20.051 5170o57 0,0042930 1.52614 Z+0044

92 00035475 12360019 20,485 4853,53 0,0043819 1.49901 1.8955

94 0.03S162 12145,74 20.120 4624.65 0.0044773 1,47325 1.7945

96 0.034045 11919.15 10.752 4363.72 O,00457qq 1,44648 1.7000

98 0.034523 11680.25 19.303 4110o52 0.0046905 1.41951 1.4139
100 0.034197 11482.77 19.012 3464.87 0.0046101 1.39234 1.5332

102 0*033865 11212*48 10.840 3626*58 O*OU4939q 1.36459 1.4503

104 0.033528 10987.04 18.285 3395°40 0.0050812 1.33744 1.3806

106 0.03310; 10718.10 17.889 3171*20 0,0052350 1,30970 103239

100 _.032832 10455.53 17.518 2953.77 0.0054055 1.28177 1.2637

110 0.032473 10156.87 17.120 2742.94 0.0055927 1.25363 102077

112 0.032108 5927.14 16.743 2530.53 0.00580@4 1.22527 1.1555

114 0.031720 9850.41 15.353 2340.30 000060323 1.19886 101084

116 0.031340 9365,84 15.957 2148.31 0.0062927 1.16702 1.0613

118 0.030939 9072.72 15.554 1962,17 0.0065077 1.13688 1.0107
120 0.030524 4770,15 15.142 1781.32 0.006q247 1.10916 0.9750

122 0.030093 6457,25 lb,710 1607,13 0.0073139 1.07525 0.9413

124 0.029842 4132,47 14.275 1437.90 0,0077887 1004887 0.9059

126 0.025170 7794,&8 13.820 1274.29 0.0083041 1.01752 000723

• 127.251 0.020882 7575092 130519 1174.64 000087002 0.99821 008550

• 127.25_ 0.0@1047 27_4.32 4.075 10.90 0.0171604 0.15715 0.1224

120 0*001523 2787.58 4,060 11.01 0.0188013 0.15732 0.1228
130 0,801766 2878.94 4.008 12032 0,0155076 0.15795 0.1233

132 0.001713 2967*40 4.090 11.07 0*0145312 0,15863 0.1241

134 0.001866 3053,47 4,094 11.82 0.0137035 0.15987 0.1Z40

136 0.001622 3137.51 b. OgP 12003 0.0129900 0.16103 0.1257

138 0.001501 3219.82 40099 12.21 000123692 0016220 0.1286

140 0.001544 3300.b_ 40101 12.38 0*0118211 0.16354 0.1275
142 0.001506 3380.10 4.102 12.53 0.0113332 0.18485 0.1205

144 00001475 3458.41 4.103 12.87 0.0108953 0.16618 0,1295

148 0,001444 3535*87 4*104 12*75 0.0104998 0.18750 0.1305

140 0,001414 3612,00 4.104 12.91 0.0101397 0.16482 0,1315

150 0.001308 3887.47 4.104 13*02 0*0098106 0.17012 0.1325
152 0.001380 3762.18 4.104 13.12 0.0055080 0.17144 d.1336

154 0,001335 3536.15 4,103 13.21 0.0092287 0.17275 _.134r

156 0.001311 3909.47 40103 13.2q 0.0069896 0.17405 0.2350

158 00001208 3982,15 4.102 13.37 0.0047289 0,17536 0.136q

160 00001288 4054.35 4.101 13*44 0.0085040 0017883 0.1380

165 0.001225 4232.52 4.ogq 13.61 0.0080012 0.179q6 0.1400
170 0*001168 4407.91 4.098 13075 0.0075670 0.10331 0.1434

175 00001126 4500.91 4.093 13.87 0.0071891 0,18671 0.1464

180 0.001087 4751.82 4,090 13.98 0.0060544 0019018 0.1493

185 0.001051 4920.93 4,087 14.07 0.0065550 0.19363 0.1522
190 0.001018 5088.44 4.083 14.16 0.0_62871 0.1971S 0.1551

155 0*000987 5254.54 4,000 14.23 0*0060438 0020069 0.1580

800 0.000956 5419,42 4.877 14.30 000058221 0.20424 0*1805

210 0.000908 5746,06 4,070 14.41 0.0054310 0.21125 0.1866
Z20 0,000459 6069.41 4.083 14050 0.0050942 0.21030 _.1723

230 0.000818 83q0.34 4,058 14.54 000U48088 0.22538 0.1780

240 0.000701 6709*60 4.049 14.84 0.0045548 0.23282 0.1838

250 0.0007;7 7027,06 4.041 14,69 0.0043295 0.239;4 0.1892

260 0.000716 7345070 4.032 14,74 0*0041200 0024643 0.1_4_

270 0.000687 7663,63 4.023 14078 008035483 0.25336 0.2001

280 0.000661 7982.09 4.013 14,41 000037816 0.2602§ 0.205_
290 0.000837 0301049 4*002 14.04 0.0038312 0.28702 0.2108

300 0*300815 8622,17 3*951 14,86 0.0034934 0,27305 0*215U

310 0*000554 8944,42 3,579 14,09 0.0U33685 0.20063 0.2212

320 0,000575 9268.S0 3.565 14,51 0.0032491 0.28734 0.2263
330 0*00055? 9594*82 3,552 14.92 0.00314C2 0*29;00 0.2313

340 0.000540 9922,95 3.937 14,54 0,0030385 0*30082 0*2343

V15CD53TY THERH&L DI[L[CTRIC PRONDTL

OIFFUSIVITY CON$T&NT NUHS[R

SQ CM/S£C

0*00089 1.56q15 5.3712

0.0000q 1.$6592 5.1371
0*00088 1.56153 4.8403

0*00080 1*55713 4.5856

0*00088 1.55273 4.3111

0*0008? 1.54831 4.0754

0*0008? 1.54387 3.8571

0.00007 1.53942 3.&549

0*00086 1,534q6 3*4675

0*00055 1.53047 3*254@

0.00005 2,52557 3.1333

0.00084 1,52144 2.9848

0.00004 1.$1649 Z,0471

0*00003 1.$1231 2o7199

0,00082 1,50771 _,b024

0.00081 1.S0307 Z.4940

0.00081 1.45440 _,3941

0,00080 1.49389 Z.3022
0*00079 1,488q4 2,2170

0,00070 1.40425 2,1406

0*00077 1*47531 2,0701

0.00078 1,47441 2.005q

0.00075 1.48q46 1*54rq

0*00074 1.46444 1.8957

0*00073 1.45935 1,6492

0*00072 l*4Sklq 1.8082

0.00070 1.44893 1.7725

0*OD00q 1,44350 1.7420
0*00060 1.43813 1.7189

0,00088 1.43256 2,6970

0,00085 1.42685 1.6828

0,0006_ 1.42099 1.6739

0*00082 1,41497 1*4711

0*00080 1.40875 1.8749

0,00050 1,40230 1,5055

0,00056 1,35559 1.7052

0.00054 1.38858 1.7343

0.00052 1.38401 1.7660

0.0010_ 1.022C0 1.1511
0.00188 1.02100 1.1327

0.08200 1.02120 1*0051

0.00215 1.02047 1.0523

0.00229 1.019q0 1.0210

0.00244 1.01937 0.5942

0*00250 1,01888 0*9709

0*00272 1.01843 0.95_8

0*00285 1,02801 0,9329
0.00299 1.01761 0*5173

0*00312 1.01723 0*9038

0*00326 1.01888 0.8515

0.0033q 1.01654 0*8807

0*00352 1o016_3 0.8711

0.00388 1.01592 0,8625

0*00379 1,01563 0*8548
0.00392 1.01538 0,8478

0.00405 1.01510 0.8416

0.00438 1.01448 0.82?0

0,00470 1.02393 0.8156

0,00504 1.91342 0,8072

0,00537 1.01298 U,7993

0,00571 1,01253 5.7924

0.00605 1.01213 0.7855

0,00540 1.01176 0*7822

0,00675 1.01142 0,7756

0,00747 1,01079 0,7693

0.00821 1,01023 _,7834

0*00897 1,00974 0.7586
0.00974 1.00529 0.7547

0.01054 2.00049 0.7514

0.01135 1,00852 0*7487

0,01219 1.00818 0._465

0*01304 1.00787 0.7446

0.0139( 1.00758 0*7436

0.01478 1.00732 0.7425

0.01588 1.007_7 0.7416

0.01859 1.00604 0.7411

0*01752 1,00682 _.74_g

0,01846 1,008q2 0,7408

• TMO-PHAS( 80UNDARY
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C-2
TME_MOJtNaMIC P_dPtRTItS OF OXYGEN

Z[ _TM ISOBAR

VOLUME I_OTMERN I_OCMORE INTERNAL ENIHALPY E,,I_OPY

OER_VATIVE UE_IVATIVE _NERGY

CC/GMOLE CC _TN/GMOLE ATM/K J/GNGL_ J/_NOLE J/_MOL_ °K

Cp

-K

VELOCITY

OF SO'JND

N/SEe

TWO-O_A$_ JOUND_RY
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2r. ATM I_OJAR

THE_MOOYN_MI_ P_OF'rvFI_S OF _XYOc¢

C-2

TEMPErATUrE DZN$1T¢ V(_M/UVip V(_P/CU)v "V(_P/OV} T (OV/OT_V TMERMAL _ISCO_IIf THERMAL DIELECT_[_ POArlDTL

CONO_CTIVIT_ 31FFUSIVITT CONSTANT _.U_ER
_ELVIN GMOLE/CC J/GMOLE CC-ATN/J AT_ J/KLLVIN MW/CM-K G/CM-_ _Q CH/$_C

x 103

_k,_] O*UWO_1 18996,16 Z_,_6 117_5,1_ 0,003_99 1*93_93 b*_55J 0.00_89 I°_9J0 5,_8_G

_6 0.JW_678 15Br5,_8 _*52q 11388.J_ 0,0_33_95 1,91967 _,955J 0,G0089 l._b6_ 5,1551

58 U*}_Oq05 1570_,55 2_.236 1_937.68 0.0033853 1,9J_99 5,5577 0.600d4 1.561_3 _._l_

62 _,J39855 15J56.17 Z_.631 10672.66 0._63_615 1,a5150 W.8_8_ 6,0008_ 1.553_W _,J2_

6_ _,339579 15178.9_ _3,320 9_9T.82 0.0_35021 1,_W377 _,5319 0,00087 1,_8_3 _._g_C

_6 0°}39301 IW999.63 E_,O03 325_.W1 0,0_35_W6 1,8196_ _.23_ 0.00087 $,_1 3.4709

_8 0.039021 lq81_._7 2_.6_0 _862.17 0,G_35890 1,79_55 3.9671 0.00087 1*_39/7 3.o6_9

70 U._38791 1k_3k.1_ _.353 5q80,8_ 0.00_355 1,77_13 _,7153 0.00_8_ 1'.535J2 3,.79_

_2 0,338q58 lqq_l.9d 2_._20 8_10,23 O.OJ368k3 1,75_G 3,_82J 0,0008_ 1.53085 3.JC57

t_ _.]3817_ 1_259.12 20,683 _750,6_ 0.0_3_357 1.72_e9 3.265/ 0.00085 1._26_ 3,1_

_6 0.037888 1_067,75 23.3_1 7_00,0_ 0,0_37897 1,7051_ 3,0653 0,_008_ _.5_10_ 2,9951

78 0,)37599 13873.63 _2.996 7059.99 0,0038_67 1,&8097 2,8796 0,0008_ 1.51731 2._569

80 0,037309 13676,71 22,6_0 6_29,6_ 0.0U3906_ 1.656_5 _.7073 0,00U83 1,51275 2,72_2

d2 0,037016 13_76.a5 2_,296 6_b8,82 d*0639_09 1.6316P Z.5_77 0.00082 1.50816 Z.o111

_ 0,036721 13273.9_ _1,9_2 6097.Z_ _,0040379 1.6_6kW Z,3997 0,00082 1*_03_ 2.50_1

86 0,036_23 13067,82 21o985 _79_,76 0.00_1099 1,5_99 2.2625 0.00081 1,_98d9 2,_017

88 0,_3_122 12858.37 21.226 5500.96 _.00_1887 1,5552_ _,1353 0.0008_ %,W9_1 2.J092
_0 0._3581_ 126_5._5 20.86_ 5215.82 0,0G_2669 1,5_930 2,0173 0,0007_ 1,_9_8 2.22_3

92 0.338511 12_28.8_ 20,5_2 _939,06 0.00_3537 1,50311 1.9679 0,00_78 1,68_71 _.l_U5

9_ 0,035200 12208.5_ 20,137 _670,_7 _,0U_67 1.67669 1,806_ 0.0007? 1,_7989 2,075_

96 0.33_885 119_.15 19.772 W_09,_ 0.00_9_6_ 1,_5007 1.712_ 0.00076 1._79_3 _.010_

98 U.03_565 11T55.59 19,_0_ _156.9_ 0,0_65_0 1._2326 1,625_ 0.00075 1._7010 1.9521

160 0.J3_2_1 11522.62 1_.036 3911.66 0.00_77_L 1,396_5 1.5_39 0.0007q 1.W6_1_ 1,_993

1)2 0,333912 1128k.97 18.667 3673.7_ 3,0u_8959 1.3690P 1.6685 0.00_73 1,_60_6 1,4521

1_ 0,0339_7 110_2,61 18,296 3_2,92 0,0690326 1.3_170 1,3980 0.d0072 1._5_9_ 1.4103
10& 0.033_6 1079_,8_ 17,923 3219.1_ 0._051818 1,_1_16 1,3335 0,00071 1,_973 1,7738

I08 0._32888 105_1.32 17.5_8 3082,12 0,0_53_5_ 1,286_3 _,2731 0.00069 1._2 1,7_26

110 @,)32532 1_2_2.09 17,171 2_91,7_ 0.50_9250 1._5_5E 1.216_ 0,00060 1,_39u2 1,/16_

112 0,032168 10016,5_ 16.791 2587.82 _.C&57240 Z.Z3_L 1.16_3 O.QOJ67 1,W3361 1.6955

11_ 0.031795 97_.15 1_,_07 239_.19 0,0u59_52 1.20205 1.115_ 0.00065 1._27_6 _._79q

116 U.03_12 9_6_,_2 1_.G19 2198.68 0,0u6192_ 1.1t3_9 L,U69_ 0.0006_ 1._22u8 1,o697

118 0.u31017 9176.71 1_*626 2U13,16 0,0_6_720 1.1_69 1.027U 0.000_ 1,_161_ 1.6653
120 0,0306_ 8880._ 15,221 1833._ 0oC_67892 1.11550 0.9869 O,OCObC 1,W16_1 1._670

122 0,03018_ _57W.2_ Iq,808 1659,5_ 0.8_71_31 1.08_99 J*_G93 0.00059 1,W_3U8 1,07_5

12W 0.3297_ _257,5_ 1_,082 1_91.18 0,6_75752 1,05607 u,9139 0,80d57 1,_97L0 1.6916

126 0.d2_282 79_9.1_ 13,93_ 1328.38 0.0&88711 1,_2_6_ 0,8803 0,8C05_ _.390_5 1.7166
128 0,_28797 7587,6_ 13.671 1171.{_ 0*0_8662r 0,99_61 J.8529 0,80d53 1.383J6 1._61_

130 0.328283 7_88,9. 13.710 10_8.46 0.0_9911_ 0,96282 0.82_ 0.0006_ 1.375_7 L,9927

%32 0,027737 7116,1_ 10.113 d�_,ul 0.010_72 0._3032 0,800o 0,000_ 1.367_ 2.0523• 133,031 0.027_3 6768,75 12.121

• 133,_31 O,d8251& 2690,26 ;,098

13_ 3._82_68 27;1,07 _.lO_

136 0,002378 28_1,95 _.116

138 _,302298 29J4,_7 _.123
1_0 C,_02227 3031.53 W,130

1_2 _,_02163 3121,7_ _.135

1_ _*00210_ 32_9.67 _o1_Q

I_6 0,_02_9 3299,56 _.1_3

1_8 Q,Q&1999 337g,7_ _,1_6

_50 ].301952 3_62._3 W°1_
152 0,001908 35_3,_u _,150

154 6.088_67 3623,99 _,151

1_6 0,_01829 3703,1_ _.151

155 u,001792 37_1.33 _,151

168 G*OOLT97 3858,65 _,151
1_ _°301678 W_6°62 W.150

1_0 L°J01_86 _596.5_ _°I_

_5 _°_01_33 _73,_ _.136

1_0 _.301385 _9_8,25 _.132

1_5 0,_0t3_1 _21,0t _.128

2;C C,_01299 5292,16 _.1_

210 =,J0122_ 56_9.96 _.115

2_0 _,00_159 5963,G_ W.106

230 _,0011_1 6292,_6 _,097

2_0 0,0010_ 6619,22 W.088

250 0.301003 69_W.12 W.079

ZUO b,O009bC 7267,88 _.069

_dO _.00_806 791_.3_ W,0_8

3J0 C.J0_23 8_62o7u _,02_

_I0 _oQ0_796 0868,5a _,011
320 _,]0_768 _216.01 3.997

330 Q,JO07_ 95_5,Z_ ],983
3_0 _,60_721 9_76._/ ].96?

° rWO-p_ASE _OUNOARY

_15.61 0,016775_ 0.91339 Q.?S6o 0.G00_6 1.36313 1.9630

13,00 _,Q_0_066 0.1_291 _.1360 0,00132 1._3016 1.28_2

13.31 0._19_76[ 0.1_211 0,1366 0*00138 1,_29_7 1._511

13.87 0,G177166 0.18107 0,1368 0.00151 1,_28_9 1,1884

1_,3_ 0._163236 0,10065 0°137_ 8.001_ 1._27_2 1,13t$
1_,75 0,0161868 0.1806_ J.1375 0,001_6 1._26_6 1._95_

15,11 0o_142376 0*18090 d.1381 0,00188 1.025_9 l.ub01

15,43 0,013_305 0,1813_ _.1387 0._8200 1._2517 1,u301

16,72 8._12?339 0.18194 _,13_ 8.00212 1.32_52 1o_0_5

19,97 0.0121251 0,18261 _.1_01 0.00223 1.323_1 J,_82_

16,2_ 0,011987_ 0.1833_ 0.1_09 0,00234 1.023_5 0,9632

16._1 0.0_11U82 0.18_1_ Q,1_17 0,08_5 1.02242 _.9_6_

16.bj 3,(186777 0.18500 J.1_28 Q._SZSE 1._2232 _,9315

16,7_ _,_102883 b.18880 _,1_3_ 0,00_67 1.021_6 G.91d_

16,9_ 0,0U99339 0,18680 0.1_3 0.00278 1.02162 _.9&67

17._9 3,0_96096 0.18770 ],I_ 0.0_288 1.021_0 _,896_

17._ 0,0_89_60 0,19026 0,1_76 0.0831_ 1.320_ _o_?_1
1?.70 _.0U8321_ 0,19296 0.1581 0,08361 1.019_0 0._56_

1_°9_ 0,Q_782_T 0.1958_ 0.1526 0,00367 1._18_3 u,0619

10,1_ _.0_73986 0,19876 _,1552 8.08393 I._17/_ _.82_9

18,3_ 0,_*_0256 0,20182 _,157_ 0.00_20 1,01711 0.8197

_,_d 0,_u6696_ 0,2_96 _,1605 0,00_67 1.016_3 0.8109

18°62 0._66025 0.20817 J.1632 Q,_0_7_ 1._15_9 U.8033

18°?_ 0°C_61387 0.211_3 _,1699 0,00501 1.01550 G,/967

18,95 0._056826 0,21707 0.1713 0.0855E 1,01_o0 0._863
19,11 0.&_53003 0,22_E 0.1768 0.00613 1.01382 G.7780

19.25 3.C_976_ C*23113 0.1822 0.08671 1.01313 _,_712

19,36 _,&._6919 0.2378_ 0,1876 0.00?30 1.]12_0 _,7657

19._0 0,004_W_ 0*26_56 _.193u 0,007_[ 1,011_ 0,7612

19.5_ 0.GL_2261 _o_$129 _,1983 0,_0852 1,011_W 0.757_
19,61 0.00_0291 0,29799 Q,2u3o 0.0891E L._1097 _,_5_

19,67 0,0_38527 0,26_66 _,208d 0.00980 _,_065 J.rSL9
19.7_ 0.0_36928 Q,_7122 U,2_Wu 0.810_ 1,J10_6 U°7501

19.7? _.0.35_69 0.2?79_ J.2191 0,01112 1o_09/9 _.7_3

19.61 0,&.36133 0,28_53 J,22_ 0,_1141 1.]09_6 L.7_6_

19,4_ 0,_329_3 Q,2_112 0._ O,UIZSb 1,0u91_ C.7_0

19,87 0*0031766 _.2_76b 0,23_1 0,013_L I,_8o5 0,/_63

19,9] 0,GC30711 0,3_16 J.239J 0.01391 I._00_8 C.t_9

195



C-2
TMERMOOYN_HIC P_GPEQT[cS _F _XYG_N

25 _r. I309_R

TEmPERATUrE VOLUHE

KELVIN CC/GMOLE

* 5W,6WI 2_*W6

56 Z;,57

58 2W,7_

OZ Z6,08
6_ 25.25

_6 2S.w3

6_ _S,61

70 ZS,SG

_2 25,99

7_ Z6,18

76 _6,38
T8 _6.58

_Z zb.g9

SN _7,21

86 Z_,W3

88 ZT.b6
90 Z?,Sg

gZ Z8,13

9b _.63

_8 2e,gG

1_0 Zq,17

102 Zq.W5

_Ok Zg. Tk
106 JO,ON

138 36,36

110 30.68

112 31.03

11N 31.39

118 31,Z5
118 32.15

120 32.58

ZZZ 33.03

1Zw 33,51

1Z6 5N,02

128 J_.58
zYO 35,19

132 3S,86

13N 36.60

136 3?.WN

" 137.nWY 38.33

138 3_8.99

1_0 3Z3,6_
1wE 337,17

l_k 3;_*8S

IW6 361.88
1;8 3_3*39

1_0 36_*Wb

1S2 3g_*lT

L_6 _15,T0

lbO _S.Z8
165 _58.73

IrO _L*Z8
1_5 503,13

1UO _ZN._C

L_5 5_5.ZD

L_O 5_5.59

¢_JS 5_5.b3

ZQO _]5,38

Z10 6_,13

ZZO bd2.O8
_30 ?Lq,3T

_0 _56.1W

Z_O ?_2.W8

_bO RZ_.Wb

Z?G 85k,_N
Z_O 899._5

ZqO 93k.75

3_0 g_q*Ts

3?0 %G_.Z7
33_ 10t_,83

ISOTHERM I30CMORE

_ERIVATIVc OE_ZV&TI_E

:C _TM/GMOLE ATM/K

If;TERt, AL Ef_TMALPY E,.T_PY Cv Cp vELOCITY
_NERGY 3F SOUND

J/G_OL_ J/&_OLC J/o_OL£-K J/G _O.E -K MI_E=

ZST255 38,9& -_185,1 -61_3,W _7.1d

Z80_65 3o.I_ -&113,_ -b. SL.l o1.Wq

271613 37.G7 -oQO?*5 "SY_*_ /_,_5
_b25_? _5,90 "59GI.? "5_38.6 _Z.15

Z53663 3_,91 -57_5.8 -57_.3 /3*90

ZW_Sd ]3._? "_69_*_ °5626.; r5.58

2J6_3u 3Z.85 °$55_,2 -5_19.8 t?,2Z

Z_8_7_ 3_,85 "Sk78.J "5_I_.5 _8,dI

2L989Z 3_.88 -Y3?Z,_ °53CT.I _3,35

Z_IST5 _g,g3 -52_6.o -5_uG*d oI,8_

ZO_u2_ _g. O0 "G1bS,_ -SGqN,3 _3.30

196331 ZS*_ -_05N*O -_87.8 dW*?Z

188Z97 _7,ZI -_gNS.5 -_081._ o6,11

18_W19 2_.3_ "_6W2.J *NlTN*5 o?*W6

17419Z ES*_O -_736._ *4o67*6 O8*?8

167113 EN.67 °N6Zg,D °N_bO.6 _3._Z

I_OZZ3 21.56 "_Z_I*_ "_3_.5 _._b

13363Y Z5,83 *NOqk*1 -_u2_*_ _.12

_Z1_58 19.bi -387T*_ -3_W.6 _.39

11S_5Z I_.73 -376_.[ °Z_5.¢ _9*Wg

_U3797 17,_d *_55£._ "3_7_,? %.I,66
98140 Lb*76 -JW3g._ "3_&3.5 I.Z.?_

_2_92 1B.13 *J3_P*5 -3_51,6 1._,_6

_T_Su 15,51 -3216._ °31_8,_ I_,_0

7657_ 1_,3_ "Z989._ "_91G,_ $.6.8k

71_2_ 13,71 *_87W*_ "ZTq_._ lu?*_

o637Z 13.1J -_758.b -Zb77.I 2_a.85

565_8 LI.98 *_SZI,L -2_3T,4 I_._S

_273u LI*_2 -_399*_ "Z31_,5 11_.8W
_?31_ 10.85 *ZZTS,_ "2189,Z I_Z._5

_Z372 1C.2_ -_IW8._ "2C6C,9 I_3,86

3NGk2 _,$2 "I_82.3 -179b.4 1_5.g_

_93?d 6*75 *_?kl._ -ibN8.6 117.00

ZS_g_ 8,0? °IS94,) -15&O*B I_8.I0
ZIOW_ T,N8 -L_2.0 -1_S_*g 119*16

_01 0*359 ZD86.3 Z866.I 1_,Zq
WWW_ _,35T _093,3 2_76,0 1_9o86

_87 0*334 _$8_,_ 3G_G*Z 1_.76

S_?_ 0.315 _Z6U*_ 311b.5 I_I.$7

5_30 0.Z99 _335.3 3_ZI,5 I_Z.32
6351 O.ZSS Z_O6.Z 33Z2.9 I_3._Z

67k8 0.2?3 ZW73,_ 3419,6 I_3.68

71_ 0.Z62 _539.U 3512,9 2_.30

TSZ_ _._W _663,_ 369_.5 I_.W7

_16Z 9*236 _?_Z,6 3775,1 I_6,_Z

8_83 O._Z9 ZT_G,8 3_56.g I_6,55

8?95 0.Z23 _837°_ 39NC*_ 1_,_6

953_ O.Z:8 297_*; _IZ8,0 I_8,Z8

IOZW_ U,196 31Jg._ _328,3 lbg,_1

10glL 0,18b 3Z38.5 W_13,_ 2_¢,_9

1155_ 0,177 33b_*_ _b93._ lu1.SG

LZrT_ 0,Ibi 36LU*J 5L_3,_ la3.39

L3361 0.155 373_.Z _13°7 loW.Z8

L3_3Z _.I_9 3_N8.? $_8Z,Z Ib5.13

LS._ _.13Y WO_,O 5113._ Lub.?5

ibI0_ 0,130 _311,_ 6_39.Z luS._b
%?_ O,LZ3 _$37,8 636_.1 io_,69

1816J _,116 _761.9 6U77,3 I_.OW

191_ Q.110 _98_,3 b991,? 17Z.32

_0127 0.105 _Z65.I 7J03,7 1T3.5S
ZIQ87 0.1GO 5_ZN.g ?b13.9 1/W,_2

Z2_3_ 3.096 56N3._ ?_22.6 lt5.8_

_Zg?_ O*09Z S06Z,Z 8_3£.1 1_6,_Z

_39G_ 0.G89 b08_,_ 8536,7 I/?._b

_W81_ 0.08_ _Z97.9 88_Z.6 I/8,gb
Z5_3_ 9,G82 6515,_ 91W8.1 I/g,Y3

Zbb3_ Q,GSO b?33,Z 9_53.3 I_0._?

ZT539 _*O?Z b951,3 9758._ 101.78

35,66 _3,17 116;

36.37 53,1_ 1155

3W.q} 53.1_ 11k_

3_.5_ 53.13 113_

3W,15 53,13 111_

33.?_ 53.13 LIOY

J3,_ $3.£_ LOgL

33,_b 53.15 1_78

3Z,?C 53,17 1Q6b

3Z.37 53,19 1050

3Z*_9 53°Z3 103b

31.?_ 53,Z? 1CZ2

31.W3 53,3Z 1GO_

31.1N 53.38 99Z

3J.8o 53._ 977

33._ 93,5_ 96_

3_,3Z _3.6W 9_
30,C_ _3,75 93Z

_._L 53.8a 91_

Z9.5_ 5W,_3 9G1

2_.33 5_.2U _85

_9.=_ 5k.39 869

2=._5 55.1Z 820
Z_.ZN _S.N_ 8&3

Z_,O_ 95.77 _6_

_?,8_ 56.16 76_

Z7,6_ _6,60 ?SZ
27._ 57.10 ?3k

?T*ZT 5?*66 716

Z?.O_ 58,30 698

Z6.91 59,03 679

Za.Tk 59.8? 66_
Z6.5_ 60,8_ 6W_

_G,W2 61,97 &20

26,28 63.30 599

2bo$5 6_.8T 577

Z6,_1 69,57 56_

Z6*N9 ?_.ZN 542

_6.3_ 73.?3 510
Z6.Z9 76._9 W81

_6.30 80.8? WS3

Z6,87 65.71 %85
Lb.81 b9.18 105

Z6.13 _9.3b LS_

_5.57 99.17 19]

25._ 51.99 19T

E_.3_ NT,k_ ZC_

Z_,08 _5.7? Zb?

?3*83 WW*35 ZI_

Z3.63 _3.1W 21_

2_,23 WI,18 Z2_

Z3.07 _0.37 2Z1
Z2.7_ 38.?3 2ZT

ZZ.N8 37,46 Z3Z

ZZ.Z? 36,N_ _3_

Zl.g5 3W,96 _5

Z1.83 3W*39 25Z

Z1,Z3 33.91 _S?

ZI,6_ 33*50 2_L

Z1.50 32°8Z 2ZO
Z£.3q 3Z.30 _?_

21,3_ 31.9d 78_

2L.2b 31,57 _9_

Z1.2_ 31,31 Z9_

ZI*lg 31,10 3G_
Z1.18 3Q.9_ 31Z

Z1,1_ 30,70 3Z5

_1.21 3_.6_ 331
Z1.2_ 30,5T 33G

2L,Z_ 30,53 • 3_?

ZL*3_ 3u,51 3_?

21,3_ 30,5_ 353
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G'2

THERffOOYNAMIC P_OP£RTILS OF OXYGEN

?S AIM ISOBAR

TEMPE_ATO_E D_NSITY V(JM/O¥_ V(_P/OU) v -V(D_/OV) T (OV/QT_V TM_dIAL VISCOSITY TMERMAL DICLECT_[_ P_TL
_ONOJCTIVIT_ _IF_SLV11_ _ON_TA:_T _UMbE_

_ELVIN GMOL_/CC J/G_OLE GC-ATM/J _TM I/KELVIN M_/CM°K _/C_4-_ SQ CM/_EC
X 1C3

_Q _o_3T337 13T2_.6_ _°6_6 _7_3,5E O°&_3BBqO %,_58q_ 2.723_ 0,00083 1°_3_8 _°7385

_G u,03_852 %_3°_5 2_°BTB 5260,93 0,0_2_13 1_3_ Z°03_3 _,090_9 1,_90_1 _,_3D9

_b _,_3_9_ IZ_°7_ 19,790 _5_°fi_ 0._0_513_ _°_363 L.723_ O,QO_77 1,_7_ ?._1_6

132 0,.3395_ 113_6°8e 18°_g3 372g,_3 O,Q_B530 %,37311 _._B_ 0,00073 1°_0_7 1.8_51

110 _,33Z_9C 1_3_6._7 1T.213 _B_O,2_ Q°O_5_Sq8 1°_33_ 1°Z_6 Q.OQO_ 1,W3_0 1,71EZ

_2 _,03Z23C ¸ %01_.72 lb,_3_ _63E.7_ Q°0_56505 1o23_ 1°1_31 C°000_7 I°W_ 1.b_3

_18 _.13_3 _2_8,TT 13.691 _6_,70 0°_63623 1.15052 1,335_ _°000_ 1._17_ 1,66_C

122 Q°_30_7_ 8_8,_ 1_,895 17_1,3_ O°_?_GZ8 1°09258 0.9_T3 0.00_59 1._5_ 1.6660

%32 _,_2_88_ 7_06°5_ 1_°88_ _°3_ d. CICCZ_5 _°93_ 0°806_ 0,_0_7 1,369_5 1o9_1Q

L3W _,JZ?3Z_ 6755°3_ 12,_38

U,_Z_711 63_7°T3 11o_9_

dOZ.5; O.G[G897? 0,_07L3 J.T_l_ O.dOO_T 1.36139 1.98_8

6_Q._1 0°01Z0_3S 0.8_3_q _,753Z O.O0_W3 1°352_ 2.u_C7

_,_8 O°_SWE_ O,ZIL67 0,15_ O.O01Q_ %-038 ¸_1 _°_0

lb,_ Q,CI_37q_ C°ZO3g3 O,_9d O.OOLZ5 1°_3562 1°_6_

_B,_? Q._O_ 0.2038_ O._Sfi_ 0,Q01_7 1,_3_Z 1,1119

18,53 _.Gl_l_G8 0°_9961 _°150_ 0°00_68 1°0_9 L,_777

_9°_3 0°C12_353 C,19962 _°1918 0°Q0197 1°_28_ _,_

2U°LL 0°0110161 Q°_O0_ d,1531 Q°OOZI_ 1°027_1 0,9_

Z_,28 3°C_9_152 0,2_3_k O._TJ Q.QOZ_I 1,_ZW_E _._C3_

22,03 O°D_80_b_ 0°_0789 0°_61_ 0°0030_ _.0_0 _°_
ZZ,_3 0,_501 O,Z_3 0°1637 0,_0328 1,02193 O,_C!

Z_°_u Q,G_l12T O.ZE2_3 O°Z07L GoOOr3W 1,OL3eG _°t6_

Z_°_J d°Ou392_Z _°_6_8 _°2_2_ Q°OQ_E 1,313_ C,7591

• TWO-_HASE 30UNOAR_
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G-2
THE_MOOYNAHIC P_GPERTIES OF OWYG_N

3_ _TN ISOBAR

TEMPERJTU_E VOLUME ]SOTME_H ISOCflORE INTERrlAL ENTHALPY EI4¢_OPY C v C VELOCITY
OERIVAT_VE DEriVaTIVE ENeRgY P OF SOJND

KELVIrl CC/GMOLE CC ATMIGMOLE ATM/K JIGMOLE J/bMOLE J/_MOLC°_ JIG _JLE -K M/SE_

• 5k,6J3 2_.W5 2d/ST6 38,96 -blSb.5 -6110.1 br. ZO ]_.6Z 53.15 Lib5

6_ _S°2_ Z_9_ 33.gl -b69Zo8 -_b$6°1 ZS°_W 33°79 53°11 _1_

_ ZSo�T _Z86Z _9oq7 652TU,_ -5_91._ _°SG 3Z.3_ 53.16 _0_?

78 _6oS6 _ag6Z_ _7°26 -W95_o5 -_87%.6 _6o_6 3_°_6 53°Z_ 10C_

80 _6o_6 18_$7 _6o_g "_8_6°_ °_6S°I d_°_ 3_o_? 53°33 99_

88 27°63 IS_a6 2_°_ "_21ol -_3_7ol 9_°5_ 3Q°09 53.6_ 93_
_0 27°6T _6_3 22°_7 -_31_°$ "w_2qo6 _J,_l 2_°8_ 53o_ 919

96 28°60 %_8_SZ _0°16 °3g_2o_ -3q05o_ _7oZO _°_3 _Wo2_ a_Z

106 30o00 9q_%_ 16°63 "3_°_ °3356°S 1_Zo6_ Ze°07 SS°6_ 790

106 $0.31 _SgO 16°Z0 -3_3T°_ °$Z_°q 1.3ob6 _T°8_ 55°9_ TT3

110 30°_3 aa_7_ _s,_q °3225°7 -313Z.6 _u_._ _7°67 _6°_0 _5_
11_ 30°g_ 8356_ _°g8 -3113°5 o$019o3 1_So73 _oW8 56°_ _38

1_8 3_°06 b762L L$°Z$ °2_0°5 °ZbT_°q _.8o75 _6°q_ 58°70 68_

_Z6 33°q@ _b$Q LO°_a °2Z_1°_ -_188°8 _°_ Z6°Z_ 62°65 6_6

_Z8 3_°_ _w_$ LO°_Z °_166o6 °Z06_°9 %L3°71 Zb°Z5 6_o0_ 585

_3_ 36°_ $1ZSq _°8_ °_T66oS °1_56°Z _L6°61 _6o3T 71°6_ _

_8 2_So2_ S_ _o$T_ _Z95°% 3_6_°G 1_0°_ 25oT_ 58°3q 196

150 Z_6.36 582b O.$Sq 237_°_ 3_7_°q 1_°57 25oZ3 5_.?_ ZO_

%_ 3a6°_ 626g _,3_ _W8°5 3381°_ %5Z°28 2_°83 5_°8W ZO_

_56 3Z6o56 708_ §°31_ 2S87°2 3S_q°_ 1_3o_T _W°_9 _?.6_ Z_

_58 335°86 _ST 0o3G2 _652o6 36T3o5 1_°L6 Z$°q3 _6°0S Z13

_0 38_o_3 9_5Z O°ZSZ 301G°_ _186°0 lb_o2_ ZZ°68 W0o13 _Z_

190 W61°_8 _ZZI_ O°Z_Z 3537o_ _3_°9 _o_°_ 2_°0§ 35.78 25L

ZdO W_°_§ _3_ 0o186 3783,_ 5_90°_ _b$°_ Z_°81 3_oS_ _6_

ZZO 5_1o_5 _§73_ 0o161 WZ§7°_ 5_6§°3 lb6o50 _°§% 33o0_ 27_

2§0 65§°86 _8_ _°_3§ W§_o_ 6_35o2 _/0°_ ZI°Z8 3_o_7 _9_

260 6_6°_ _@q_ O°IZ_ §_b§°_ _Z§l°6 _ZL°_8 _l°_w 3_°55 3_

_TO ?L6°62 _089_ 0°_22 §38_°Z 766_°§ 1_3°06 _°22 3_.2_ 31Z

3LO _]5oZO ZW_15 0°_0_ _7o0 8805°? 1Z_o35 _°_b 3_.80 337

320 6_°_% _§6_§ 0°100 6W_§°_ q113°_ 17§o33 2_.29 3_o7_ 3_Z

J_O _Z°WZ _r_a_ 0°0_3 6923,5 972_°6 1o0._9 2_°38 30.6_ 3_3

• TWC-P_&SE ]OUNCA_Y
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C-2

THERMOOYNAMIC P_OGE_|I[S OF _XYGL_

30 AIM I_O_AR

IE MPE_JTU_E 9ENSITY V(DH/DV_ V{)PlOU) V -V(_]P/;V) T (9V/Ol_)/V ThErMAL V1 _:QSIi_ T_[R_AL ]IELECI_[_ r_ANDTL
_ND_CTIVITY JIFFUSIVITY C_NSTA,T _UM_cR

KELVItJ G_)LE/CC J/_MOLE $_-ATM/j ATM I/KLLVIN M./C_-_ G/CH- _Q CM/SEC

58

_0

o_

_6
_8

_0

TZ

76

78

80

82

8_

86

88

90

92

96

58

_0

1UZ

106

110

112

11W

116

118

120
122

12W

126

120

130

132

133 0.027;89 6937.33 12.2;S

136 0°026903 65;6°35 11.690

138 0.0262&; 6111.07 10.959

130 0._25551 56_2.53 10.160
1;_ O.JZ;?_5 w825.66 r.956

1W2.CIL _.023728 5_15.33 0.812

" 1wZ.011 0.00;072 2529.93 W.138

133 0._038;3 Z661o23 ;.165

1_6 0,:03660 2781.03 W.186

135 0.]03506 _892.57 _.202

150 0.00337_ 2558.12 W.215

1_2 0.b03259 3099.05 _.22k
15W 0._03155 3196.;b ;.232

15& 0,_03062 3290.85 ;.238
_58 0,J02977 33_2.8, ;.2;3

100 0,J0250¢ 3;72,&& W,2W6

1_5 0.]0273& 36_9.92 ;.251

_70 0._0_86 3898,dd _.251

175 _,_02362 ;1_1.35 ;.2;9

18_ G.J02353 W298.8; W.235

1_5 0,_02258 W;51.93 ;.2;0

1_0 0,_02168 ;681.3W W.233

%95 O.JOZC85 ;867.57 _,227

2_0 6.]02017 5051.01 _.221

210 G.d_1850 S310.81 _,208

220 0.J01780 Y?_2,8b k.lg5
230 _,_01585 61;8.75 ;,182

2;0 0._01600 6;39.9V W.179

250 0*_01525 6782.5_ _.157

260 0._01_57 7122.48 ;.1kS

270 C.301355 7W55.63 W.132

2_0 0._01339 77_7.7W W.115

250 0.00_288 8119.33 b.106

3:0 0.0012;1 8351.Z0 _.052

310 0.00_197 8783.69 _,_TF
320 _.d01157 9117.13 _.062

330 _.301115 9;St.gu ;.Ok_

3_0 _,_01084 9788.3_ W.030

_.]W0713 159Wt. Zw 2_._31 11W71.87 0.C.33323 1.522Z9 O._u_ 0.00_q 1.5@_/e T.1512

_.330169 _55u6.5_ _.g_3 1_583._7 0._33032 1.88358 _.2_5. 0.00_e 1._.5 _._1_2

0.13_895 15_33.W6 _.635 luZSb. SJ _.C13331_ 1._368 _.895o 0.0_8_ 1._387 _._72

_._35_65 %39_1._ _._9_ _5_7._7 0._3_b;_ 1.83131 w._ 0._0_7 1._C_7 3._2

_.03_223 _33_._ Z].&55 7_36._5 0.0_37065 1.7332_ 3.3u2_ u._CJ_ 1.5_7.3 3.I6o7

0.037535 131_1.7_ 2]*35; 7_86.89 0.C_37546 1*75971 3°1_0_ 0.G5_85 _._22_5 3.J161

0*337652 13970.;_ 23.91_ 7137.26 0.0,38135 1.6_577 _.912_ _.00_ 1._18_ 2.d768

Q..J37384 13776.;0 22.663 _827.3_ 0.0_3871; 1.661;8 2.7392 0.00083 1.513_1 2.?375

_*037073 13575.67 22.313 &496.9_ 0.G_39325 1.63665 Z*5_8_ 0._0013 1.505_b _.8287
0*036701 13375.gz 21.56_ 6185o83 0*0139q72 1*61153 Z._29_ 0.00082 1.503_8 2.5186

0.336386 13177.1_ 21.606 5881.7V 0.0_40658 1.5_673 2*25Gb 0.00081 1.;9987 2._170

_.036187 12571._1 21.250 55g0*_3 0.0531387 1.56126 Z*1623 0._0080 I.W95c2 2.37J5

0.035886 12781o95 20.851 5305.90 0.&_32162 1.53556 Z*Q_33 0.0008[ 1._90_ 2.2375

0°_35582 125;9.Z; 20.532 5025.57 0.0042985 1.50963 1.9328 0.00079 1._85d2 2.$_86

0oj35273 12332*_5 _0.$71 _761.63 0.0u43813 l.;_3kg 1.830_ 0.00078 %._81u5 2.u863

0*03;963 12112.87 _Y.609 350_.58 0.G_;k815 1.35716 1*7353 0*00077 1.376c_ 2.u205

0.]3;6_8 11888.85 1_*;;6 32;9.3_ 0.0_35836 $*33085 1.6_71 0.00076 1.37137 1._6_7

0.J3_328 11680o7d 1_.083 kQO;.b_ _.Ovk6531 1.;_356 1.565_ 0.00075 1°_66_5 1.Y087

0.033003 11_28.15 18.719 3767.3_ 0.0_38_13 1.37711 1.3892 0.00074 1.351_6 1.8582

0.033673 11151.12 $8.35_ 3537.25 0._9394 1.35010 1.318_ 0.00073 1.355_1 1.8150
_.033338 10935.23 17.588 3314.15 0.0_50787 1.32293 1.352_ 0*00071 1.351_8 1.77_1

Q.33295& 1_702.2_ 1_.622 3097.97 0.0852305 1.25560 1.2517 0.0007_ 1.;;6u7 1.73_2

0°032647 10335.86 17.254 2888.;3 0.0_53565 1.26820 1*23k_ 0*0006_ 1.;;076 1.7183

0.032251 10151.7_ 15.88_ 2845.;0 0.0_55799 1.2303W 1.181_ 0*00068 1.33536 1.6933

0.331526 95_7.52 1_.511 2388.71 0._57821 1.21_bG 1.1325 O.O00b_ 1.329_ 1.875_

0.031552 9656.76 lb*135 2298.22 0.006006_ 1.18_56 1.0885 0.00055 1._2315 1*8626

0.03_287 937_.01 15.756 2113.79 0._c6_581 1.1563_ 1._3_ 0°00053 1.31840 1.8552

0.330771 5053.66 1_.371 1935.33¸ 0.0_6_;10 1.12780 2._31 0*00082 1.;1235 1.5533

0*¸530362 8800.1_ 1_.578 1762.&2 0*0068618 1.09502 0.565_ G.ODO_ 1.;06_2 1.6574

0._25_37 8;57.85 lk.576 1_55*_b 0.0_72289 1.0o552 _.525_ 0.00058 1.39558 1.8681

0*_25395 8185.5o 1_.160 1_34.37 0.C176533 1.0_033 0.8551 0.0005_ 1*39331 1.68b2

0.329033 7883.77 13.727 1_78.7_ 3._181397 1.01050 0*885_ 0.0005_ L.38655 1.7158
_*_2_533 7671.35 13.258 1131.58 U.0088530 0*57573 0.830_ 0.00051 1°3753l 1.8216

0*d28031 7333.82 12.882 1000.21 0.0555625 0.g3867 0.8150 0.000_8 1.37175 1.88k3

859.27 _.0103359 0.91705 0.789o O.GOOk7 1.35381 1.9288

7ZT.;_ 0,0113610 0,8_;Zl 0,762; 0.0003; 1.355_q 2.00;0

5qg*&7 0,0128585 0,85005 0,733o 0,000_2 1.3;595 2,0865

;7;.17 0.01k_267 G.81397 0.7029 0.00039 1.33587 2.1889
352.k$ 0.01;808; 0,77;88 0,6689 0.000;; 1.32393 1.5279

355.97 0.018_2_; 0.77;28 0.6683 0.00033 1.32376 2.5361

lk._; 0.0321115 0.2_785 O.l_&O 0.00075 1.0;5_1 1.7001

IS.35 0.0263271 0.23626 J.1_31 0.00087 1.03632 1.5265

17.68 0.0227883 0.22522 0.1825 0.00059 l.Okk_7 1._081

18.7_ 0.0201872 0,22;57 U.1621 0.0011_ 1.0;220 1.3172

19.56 0.0182k87 0.22135 0.1815 0.00125 1.0k05q I._385

2_.W3 0.0167286 0.21508 0.161_ 0.0013_ 1.33918 1.1936

21.10 0.0153981 0.21738 0.1613 0.00135 1.037_2 1.1585

21.68 0,013_773 0.21630 0.181_ O,OOlk8 1.0367_ 1.1111

22.g0 3.0136139 0.215k9 0.1516 0.001_7 1.03576 1.(79;
22.67 0._128720 0.21k88 0.181_ 0.00156 1.03k61 1._526

23.85 0.Cl13980 0._1351 0.1830 0.00187 1.032/5 0.5586

2_.k; 0.0102520 0.21500 0.1bkw 0.00207 1._31u0 0.5585

25.09 0.00932;6 0*21610 3.1_&1 0,00227 L,32950 ;,_283

25.63 0.0087219 0.21765 0,1679 0.002k7 1*028_8 C.90_0

25.48 0.0081383 0,21953 0.1855 0.0025_ _.027_1 0.08k2

2_*_8 0.007_q;0 0,221_8 0°172_ 0,0028_ I*_25_ _e8_78

2b°82 0°C072105 0.22303 0.1732 0,00305 1.025.0 _.8539

27.12 0,0_88k76 0,22653 3,t75_ 0.00325 1.0_;13 0.4;20

27.52 0.&062296 0.2316k 0.1811 0.0035_ 1.022o0 0.8237

28.52 0.0057325 0.2371; 0.189_ 0,00;03 1.021_8 0.4056
28.3; 0.0053228 _.23291 _.1900 0.003_3 1.02013 _.1983

28.69 0.0_35771 0.2;886 0.1958 O°O0_Sk 1°01511 0.7492

28.82 0._b;5808 0.25;93 0,200_ 0.0052_ 1.018g0 _.78_8

29.00 0.00;4233 0,26108 0.2057 0,00569 1._1739 0.7757

29.16 0.00;1970 0,26728 O,210& 0.00512 1,316_5 ;,77_6

29,29 O.Ou3gg60 0,27351 0.2155 0,00658 1.015_8 Q.786;

29,30 0*0038161 0,27561 0.220k 0,00701 1._15_7 0.763k

29,50 0.0038538 0,Z8557 0.2253 0,007W6 1.01380 _.76_3

25.55 0,0Q35065 0.29231 _*2301 0.00753 1.01328 O.TST8

25,67 0.4033720 0.29863 0.23;9 0.008kC 1.013_9 0.7558
29*73 0.0U32386 0.30k52 0.2397 0*00887 1.01334 0.75k3

29.79 0.0_313;8 0.31119 0.2;4; 0.0093_ 1.01292 :.7532

* TWO-J_ASE BOUNOARY
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C-2
THERMOOYN_NZ_ P_OP[RTIE$ OF OXYGEN

35 aTN I$08aR

TEMPERaTUrE

KELVIN

VOLUME ISOTHERM I$OCMORE INTERNAL ENIHaLPY ENTROPY Cv CD. VELOCITY
DERIV&TIVE OE_IV_TIVE ENEREY OF $OUNO

CC/GMOLE CC _TM/GNOLE ATM/K J/GMOLE J/_MOLE J/GMOLE °_ J/G _OLE -K N/SE_

TWO-P4aSE ]OUNO4RY
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C-2

THERMODYNAMIC PqOPERTI£S OF DXYGLN

35 ATH ISOBAR

TEMPERATURE DENSITY V(OH/OV)p VIDP/DU) v -V(DP/DV) T (DV/OT_)/V THERMAL VISCOSITY THERMAL DIELECTRIC PRANOTI
30NOuCTIVIIY DIFFUSIVIT_ CONSTANT N_MBE_

KELVIN GNOLE/CC J/GMOLE CC'ATH/J ATN f/ KELVIN Mx/CN-K GICM-$ $Q CM/SEC
X 103

• 50.757 ¢,0W0899 16086.66 _.TlZ L1799*IZ 0.0033026 1o93060 6.3016 0.00089 1.56976 5,_081

55 0.000731 15981,02 25,535 115L3,11 0,0033230 1.92360 6,0367 0.00089 1,367_6 5.2_3

58 G.0_0060 15610.31 26.140 11_62.91 0.0_33578 1.905Z0 _.6357 0.00089 1.56271 _.908_

50 0._;0108 156W;.08 25.9_6 100Z_.93 0°0033936 1.88607 5.Z_39 G.O00a_ 1._5835 W._3C5

_2 0*_30010 1507_.9d 20.602 1_196*91 0.0U3_308 1.06626 _.9193 0.00088 1.553_8 M._727

_; _,039600 1_297,05 25.332 9780,58 0.0034697 1,00501 ;.599_ 0,00088 1.50001 ;._33_

66 0.039360 151_1.91 Z_*016 9381.70 _.0_3_1C2 1._Z;_7 ;.3038 0.00007 1._05_2 3.91_5

60 0,33R087 1_903.78 20.690 6990.01 0.0035526 1,40317 _,0293 0.00087 1.5W081 3._?_

70 0,:36809 10763*_b 2_.36_ 8609,25 0.0&35969 1.7510_ 3,770_ 0,00086 1,536_0 3.5173

72 0.03f1529 10500.90 20.036 0139._ O.&u36630 1.75d07 3.5389 0.0000E 1.53156 3.3011
?; 0.]38_W7 1;395.95 2]*_00 7879.58 0.0036921 2*7350; 3.320_ 0.00005 1.52751 3.177 a

76 0.33796; 14200.59 23.361 7530.10 0.063?033 1.71199 3.1175 0.0000_ 1.52305 3*0267

70 0.037679 1;010*66 23.017 7190.75 0*0637972 1.60016 2.9295 0.00084 1.518_6 E.8860

80 0.037391 138Z6.09 2_.671 6861.06 0.00385;0 1.66397 2.75_ 0.0000_ 1.51;_; _.7573

_2 0.037102 13630.75 22.3Z2 65;0.87 0.003914_ 1.639_7 Z.5936 0.00003 1.50951 2.6375

8_ 0.036011 13032.6_ 21.970 60Z9.97 0.0_39773 1.61066 Z.;MS7 0.00082 1.500_; 2.5_69

_6 0.036516 13232.k_ 21.617 5928.12 0.0_0kk5 1.58957 Z.30_7 0.00_81 1.5_035 Z,;2M8

00 0._35220 13027.20 21.261 5635.1Z 0,¢_1150 1.56;23 0.175d 0.00041 1.09512 2._307

90 0._3592_ 1Z819,76 20oVGM 5350.73 0.0001915 1.53865 2,0562 0°0008& 1.091_6 Z.2402
q2 0.035617 12600.9_ 20.5;6 507;.75 0,004272Z 1.01285 1.9_53 0.00079 1,086_6 2.16_?

9; 0._35311 1139;.61 Z0.187 ;806.97 0.00_3580 1._0605 1.O_ZM 0.00078 1.081o2 2.0919

96 0.J30002 11176.6_ 19.027 _5;7.19 0*GQ;;_07 1.06_66 1,?;S_ 0.00077 1,;7683 Z,0255
98 0.03;688 1195_.80 19.;&6 ;29_*20 0.0045096 1.03430 1.6583 0.00076 1.;TZuO 1.9651

100 0.03_370 11720.98 19*100 ;050.82 0.00_65_0 1.00777 1.$76u 0.00075 1.067_0 1.91_5

102 0.0300_0 11;_8*03 10*7;; 3813.00 0.00;7707 1.30108 L.0995 O.O007k 1.06215 1.0614

130 0.333700 1126_._ 15.302 356_*00 0.0_48940 1.$5_23 1._05 0.0007_ 1.05713 1.8176

106 0.031388 11015.;1 18.020 3361.36 0.0050Z90 2.3272_ 1.3625 0.0007_ 1.k5204 1.7789

1J8 0._33049 10781.4_ 17*657 J1_5.50 0._51760 1.$_010 1.301_ 0.0007[ 1.;_6_7 1.7452

110 0._32703 10532.29 17.293 2936.3; 0.0_53361 1.27281 1.2039 0.000_9 1.W_162 1.7165

111 £,_3_35_ 10277.6_ 15.928 2733.71 0.0_55129 1.Z_53_ 1.1_07 0.00068 1.03616 1.6916

11k 0.03199_ I_OLT,28 15.561 1537.;5 0,_057056 1,_1775 2.1011 0*000_7 1.b3000 1.6737

116 _.031610 9750.69 15._90 23_7,;Z 0.0_59201 1o1_996 L*GVqd 0.00065 1.;2522 1.6597

110 :.)31200 9;77.52 1_.819 _163._ 0._661591 1.16198 1.0515 0.000_; 1._1950 1.6508

120 0.030850 _197.17 13.;kZ 1985.50 0.006_269 1.13378 1.011_ 0,0005_ 1.W1363 2.6;73

1_2 _*030;k7 89J9,;_ 1_.059 1013.38 0.C_719_ 1,1J533 _.9731 0.000_1 1.;07_9 1.6W95

IZ_ _.330030 _613.56 1W.6b7 16k7.LZ 3.0070731 1.Q756_ _,937_ 0,00059 1.WCl_ 1.6578

126 0.029596 8300.08 1_.2_ 1_86.37 0.&_7;67_ 1.0NTBW 0._$8 0.00057 1.39M_1 1._731

128 0.0291_5 7995,2_ Z3,8;6 _331,38 0,_79258 1.01008 0.872J 0,0005_ 1.388_0 1.6962

130 0*_Z8666 7785,6M 11,25_ 1191.;_ 0._8091W 0,98780 _.8;TN 0,0005_ 1.38112 1,772;

13Z 0.0_8168 7;60.05 1Z.951 105_.60 0._091989 0.95735 0.0Z27 0.000;9 1.37377 1._50

13;

136
130

1_. 0
1;0

0.0276;5 7104.61 IZ,379

0,017001 6731,80 11,860
G,_26075 6320*;? 11,266

0._25810 5896,01 10,58_
0,025065 5015.09 9.806

0.02k190 ;87k.12 _,900

* 1_5.690 0.023301 ;;72.59 S,53k

1;5.690 0.005031 2;;Z.56 ;.159

1;5 _.30;965 2k67*90 _,166

10_ 0._00619 261S.9_ ;.ZGZ

L50 0.30_362 2705.7_ _.228
152 0.000155 286_.68 _.208

15N 0.003_02 2976.0; _.263

156 G._00033 3081.00 ;.ZTS

150 0.003702 3183,35 _.08k

L60 0.003505 3281.;; _.291
165 0.003339 3515.33 _.301

170 0.003139 3737.32 ;.30;

175 0._02971 3950.66 ;,303

150 0._02016 k257.3_ ;.299

185 0.J02700 ;358.58 _.293

1_0 0.002588 W555.31 ;,Z87
195 0._0Z087 kT_a.ld ;.279

2_0 G._01396 W937,60 ;.272
210 0.302237 53U8,19 W.256

ZZO 0*001102 5609,39 _,Z_O

230 0.301985 6023.23 _,225

Z_O 0,001802 6371,25 _.211

250 0.001791 6710.81 _,197
260 0.001709 7054.90 _.103

Z?O _,001636 739Z.7_ ;.169

180 0.301569 77_S,91 W,lSS
2_0 0,001508 8060.23 ;.101

300 ;.001052 8359.30 _.126

310 0.301_00 8730.65 M,111

310 0.002352 9070.75 W.095
330 0,301308 9W07.96 W.OTg

3;0 _.001_66 97M6,60 _.051

910.0_ 0.0696T5_ 0.9Z65; 0*797_ [.OOOk_ 1.366_9 1.8071

781.61 9._1070_1 0.09063 0.771, 0.G0005 1.35785 1.956k

655*92 3*0119E12 0*86172 0.7_35 0.000_3 1*3_g_0 _._3_6
533.6] 0.0130_26 0._273! 0.710_ 0.00000 1.33936 2.138_

016.17 O.GISt?g3 0.7908? 0*6808 0.00037 1.3_8_1 Z.1763

303.01 0*01901;; 0.75096 0.6W78 0.00033 1.326_7 Z.W98_

110.03 0*0Z52171 0*7113_ 0.613_ O*O00Z? 1.30338 3.03N1

13.81 8.0_39807 0*Z0607 0.1828 0.00055 1.060_2 E.0667
10.32 0.001598_ 0*19100 _.1811 0._0057 1.0bC_O 2.L0_5

15.96 0.03161q7 0*16803 Q.1780 0.00070 1.05580 1._218

18.89 _.0_61663 0.15130 0.175_ 0.00081 1.05_68 1._087

20*30 0.0_26133 0.IkTZg 0.1705 0.00092 1.050_; 1._287

_1.63 0.0200835 0.2018_ 0.1730 0.001_ 1.308_Z 1.03q5

21.67 0.0181711 0*23785 0*1717 0.00111 1.0_6_9 1._706

_3.56 0.016667_ 0.23090 0.17Z_ O.GOL_ l*G_;_g 1*1153
ZW*33 0.010_50 Q.Z3166 0.171_ 0.001_8 1.0_316 1.17_3

00.91 0.01318_1 G*ZZ930 0.171_ 0*0010_ 1.3_15 1._852

27.13 0*01161_6 0.Z_790 0.17_5 0*00167 1.0377_ 1.0262

18*10 0*0100001 0.2_766 0.£?35 0*00186 1.035_7 0.9817

28.90 0.0005800 0.12817 O*LTk& 0*0010_ 1.d33_2 _.9_1
29.$7 0.0_88007 O.ZZVZ3 0.1760 0.00211 1.33230 U*_Z_S

30.10 0*06810_; 0._3071 0.178L O.OOZSg 1.031_3 0._00_

3_.63 0*0076820 0.23150 0.1800 0.0015_ 1._2_1 G.dSZT

31._6 _.0_72401 0.13_54 3.101J 0*0017_ 1.3_8_1 b._6_5

31.75 0.0065_75 0.23882 d.186_ 0.0030_ 1.01678 0.8_

32.31 0.0_59636 0.2_360 _.1907 0.005;3 1.01510 _._67

31*75 0.0_55057 C.ZN89_ Q.195_ 0.0037_ 1.3_37_ 0.8128
33.10 _.0_512_ 0.15007 Q.l_g_ 0.0001_ 1.02_50 G._017

33.W1 0.0008021 0.Z6019 O.ZGWa 0.G0051 1.021_1 G.792_

33*65 0.00_$20_ 0.26603 0.100_ 0.00;88 1.020_2 C.7851

33.84 0.0002818 0*17196 :.11_ 0*00515 1.019_ _.??_C

3;.OS 0.0_0680 0.27790 0.218_ 0.00563 1.0187_ Q._?Sq

3_.21 0.0038778 0*18381 J.ZZ37 _.0060_ 1.018_0 G.7701

30.3_ 0.G037070 0*19001 0.218_ 0.006;2 1.017_3 0.76_

3;.;6 0.00355_7 0.19620 0.2331 0.006_2 1.01671 _.7633

3;.57 0.003012W ¸0*30238 0.2378 0.00712 1.01613 _.7608
3;.66 0.0_32801 0*3085; 0.201_ Q.0075_ 1.010o0 G.7508

3_.70 0*003166_ 0*31069 0.Z;71 0*00805 £._15_0 _.r573

TWO*PHASE BOUNDARY
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G-2
THE_NOOYNAM[C PROPERT|ES OF OXYGEN

_0 ATM [S08AR

TENPERATURE

KELVIN

VOLUNE ZSOTNERN ]50CHORE [NTERN&L ENTHALPY ENTROPY

DERIVETIVE OERIVATIVE ENERGY

GCIGHOLE CC &TN/GHOLE ATNIK J/GHOLE JIGHOLE J/GHOLE-K

Cv Gp VELOCITY
OF" 50UNO

JIG MOLE -K N/SE_,

5k. B15 Zkokk 25qllQ 38,97 -6182,B -6_83.7 oto23 35,67 53.11 Llb7

56 2_o5_ E83SST 38*30 -RLZO.Z -662_.B o8.36 35._? $3°_0 _160

Sg Z_°70 Z7_33S $Tolq -601_,7 -_g1_.6 10°Z3 3_,00 S3°OB 11_8

_0 Z_o87 ZbS29q 36._0 -sqog,3 o580go_ rE,Q3 3_,bO Y3,07 L13S
6Z ZYoO_ 2Sb_b 35.03 °5893,8 -5702*3 r$oTT 3_,21 _3,ab 11Z_

_ 2S.Z1 Z_77T3 33°g9 °SRg_,_ -SSVb,Z ?S,_S 33,83 $3o|5 1109

b6 2S,3g 239Z78 SZ°g? °SS93._ "S_gO°I rT,O$ 33._b 5],0S 1096

68 ZS.S7 Z3Qg58 31°_B -S_RT.& oS38_,0 _.b7 33,1_ _3,Ob _083

_0 25o_5 Z22_Od $1,01 -S38Z°Z -SZT_.8 8_.Z1 32.TT 53.07 1069

?Z 2S09_ 21_8Z7 3G°O& °5Z76,8 o_171.7 _.?0 32._ 53.0g 105S

_ _6o13 Z_T011 Z_.I_ -$t71o_ °SOb_o_ 63.1b 3Z°IZ 53.1_ 10_

_6 26°3Z 1_3S7 28o2_ °S|bS°Y °_9.2 _,_T 31.8L Y3,1S 102T

_8 2b°SZ 19_863 2T,3S o_$b0°3 -_e_2°8 _S°VS 31°$1 $3o1_ 1013

8Z Zb°g3 _7733_ 25o6S -_7_9°0 "_63_oR _8°6Z 30,9_ 53.30 98_
8_ Z7°1_ 17_3g_ 2_,85 -_6_3,2 o_$33,E 69,9| 30,67 53o3_ gb_

06 ZT°3b _63_1S 2_.83 -_37.Z -_Z8_3 g1.16 3g,_O $3°_ q_
88 ZT°$S IS6670 Z3°Z_ -_31°1 o_31_,3 _,3Y 3g,15 63°_5 939

_0 Z_,81 _SOO&7 2Z°_l -_3Z_o8 °_Z£2ol _3,_g Z?,_O $3.66 92_

_ ZB,Z_ 137269 Z1°01 -_111.$ -399_.q Y_.g3 Z9o_2 53.g_ 893

q6 28,$_ 131068 ZQo$O -_OQ_°S -3eReoR _Fo07 ZV,_g 5_.10 877

_R Z8_7_ _Z_7 l_,b_ -3897.1 °3781._ g$,_ Z8.97 5_°Z9 8b_
_0| Z_°|6 115gSg 18,93 -37Bgo_ -367to6 _°2_ 28°7S 5_._8 8_S

IgZ 29,33 113Z_6 L8°26 -36BI,3 °356_._ 1_0,37 ZR°S_ S_,T$ 82q

10_ Zgobl lg7S_£ _7oE1 -3STZ°7 °3_SZ°6 _0_._3 ZB.33 _oOg 813

106 ZR°_I _01_3Z Lb°_8 °3_63o6 -33_2,_ l_Z,_g Z8.13 5S.30 _9_

108 3g,Zl _6_b L6,36 -33§3o_ -3231,k 1_$o5Z Z7.93 SS,6_ 78B

l_g ]0oS3 glOgO _°7S -3Z_3oS -311g,e _o$S ZT._ _6,01 7b3
I_Z 30,6b ISe3Z LS°_$ -3_32o_ -3007,3 1_$,_6 2T.S_ YR._ 7_6

11_ 31°2g 80877 _.Y6 o3920o_ -ZB_og _6,$6 2To36 66.9Z 729

_16 31oS6 _6Z3 13,gg -2997,S -E77_,6 l_7°Sb Z_°_T 57._& 71Z

118 31o_ _066a _3._E -ZTg3°S -266_.1 lu8.S$ 26,_9 SR,gT 6q_

LEO 3Z.33 b_80g IZ,86 °Z678°3 °ES_7,Z lggoS3 ZG,B_ SR°?b 6_S

_22 3Z°TS 6IRks* _Z,31 -ZS61.6 -2_Zl°g 11goS1 2b.65 59,$5 b_

_2_ 33.2_ 5637_ 11.78 -Z_3o_ -2308.8 11_°_B Z6._6 60._S 639
126 $3°GB S£TBb _oZZ °Z$Z3o3 °Z116°8 11Z°_6 Z6°30 61._9 619

_Z8 3_o_ _TZVE _O,bg °EZgl,Q -EgRZ°_ 113._ _6o1_ 62,71 5gg

130 3_.7_ _3112 L_oZ3 -207_o3 -1933°S 11_°_ Z6o6_ 65.21 _78

13Z 35o3_ 388_1_ 9.?0 °_g_o3 -_80Z°1 11_._k 2G.S_ bR.gg 550

_3_ 3_°g8 3_803 ?°ID o1813o_ -1667o8 116,_ ZG,38 b8o1_ _3_

136 36,_g 3|686 I°S$ -_RTT.Z -ZS_eo$ 1_,_11 26,Z7 _g.83 S_2

I_B ]_oSg Z66_ 8°gZ -IS36°0 °138_ol 1_8,S3 26,Z0 73,6_ _87

1_0 3B._O Z_67Z 7,_ -_388.7 -_Z33.1 _lg,RZ ZRoZO 7_oZ_ _bO

_Z 3_o_ 18FRZ b°79 -_Z33°1 °lgT3o_ 1_g,_$ ZR°Z8 81,3g _29

_ _g°71 1_|67 b,lb °_065o6 -90g°6 1Z1°_ ZR._ 88.g8 395

_6 _Zo3_ 110a3 S,S2 -87g°7 -708.3 1Z3._g E6°TS lgO°Zg 361

l_e _.$1 7131 _o_3 -663°_ -_83o0 1Z_.82 ZT°3_ _ZloTe 31_
1_8.98_ _6°0$ _g99 _o_8 -$3Z.2 -3_S°S 1_°7S 27°8_ 1_6o7_ 2q9

I_.R_ 16|.6S 183g OoT_ ITS_°I Z_OS.2 1_.Z£ 3a._3 163.70 17T

150 170._7 Z_Q_ _°7Z6 18_o_ 2_R°3 1_.18 29._1 _Eb.Zg 18_

lYE 18S°7g $Eel _°6_Z 2_2._ 276_._ I_6°&L 21,OS 9_.6S let

15_ _98._8 _003 OoSB5 2135,0 zg38°z 1_7,7_ 27.09 T?.5_ lq3

1s6 20q,01 _bZ3 0.5_3 ZZ_O,$ 3097o5 1_6°7g Z6°37 70.38 198

_Se ZIIoRZ $_JO O,Sg_ Z33_,7 3ZZlo6 _g._6 ZS,79 6_,1_ 202
_G_ 227,_1 $689 0._81 Z_ZIo_ 33_$oI 1_g,33 2So3Z Sg°S8 206

16_ Z_g°_S bRZE 0,_28 Z61S.6 36ZZo6 15Z,0_ Z_._Z _2,09 215

1_0 Z66°92 78_9 0,38_ ZT88._ 38TQ.8 1_3.SZ Z$.80 _7.5_ ZZ_

1T_ ZR_°OZ BTZ3 _o3SB 2_8,9 _10g.1 _.85 Z3,3_ _.3_ 2Z9

180 300.1S 9SRg Q.33_ 30_,6 _316°1 1_6°0T _2._g _2.13 23_

18S 3_Y.$3 193_ a°313 3Z_3,_ _SZZ,2 _57oZ0 Z2,72 _0°_0 Z_L
1gO 330,32 _1Q92 |.Z96 3381._ _TZI.7 ISe.Z6 2Z,_9 39.0S 2_r

1_ 3_,6_ L180_ O.zRg 3S_6o3 _q13°1 1_,26 ZZo3_ 37._5 ZS_

ZOO 3_BoS7 12_88 O.Z67 3b_7,_ _100,6 _ogo21 ZZoL6 3?,05 _$7

ZIO 38S°_8 15_8g _°Z_5 _901°_ 5_63.7 lbl. Y6 Z_oVZ 35.65 ERr
ZEO _11._ 1_020 0.226 _1_7,_ _81_o6 _b3.61 Z_o_ 3_,b2 Zr5

_30 _36°5_ IE_§ |,Zll _3B7._ 61Yr.O lbS°13 El°GO 33,8_ 283

Z_O _E1.18 IT3ZT 0,19g _623,0 6_qZ,l lbR°Sb Zl°_g 33°2Z 2%

ZSO _B_.Z9 _B_E$ a.187 _R_._ b621.8 167°_1 ZI._L 32,73 2q_

ZbO 50_,01 lY_gO 0o177 S08_.1 T1_7.1 109°1e 2_o3S 32.3_ 30_

270 S3Z0_Q Z0_32 0,168 $311,0 7_68._ 17§.k| Z1.3L 3Zo02 313
ZBO $5_.5Z ZISS_ 0,16_ SS3b.Z 77e7.8 lll,Sb Z_oZ_ 3_.77 3_9

Z_O 5T8,_ 2ZS_ Q.1S_ ST&O,_ 8_0_._ _rE.bT _o2T 31.$b 32_

300 60_o_g Z3_R a°1_7 59BE.q 8_1R01 175o73 _1.2B 31._0 ]32
3_0 6_3.6E Z_SZS _ol_Z 620_._ 873_,_ _F_°76 21.29 31,2b 335

3ZO 6_°qq ZS_91 0.136 6_26°3 90_,5 _r5.7s Z1,31 3_,16 3_

3]@ 66_°Z3 26_ _°£3_ 66k7._ 93SS.8 1_6._1 Z_.3_ 31,09 3_9
3_@ b_O.3G _T393 0.1Z7 6868._ _666o_ 1_7.6_ 2_.3_ 31,0_ 3SS

TWO-PHASE BOUNOARY
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TMERMOOYNIMIC PROPERTIES OF 0XYG_N

G-2

k0 ATM ISOBAR

TEMPERATURE DENSITY V(DMIDV)p V(3PIOU) v -V(OP/OV) T (DV/OT_IV THERM&L
CONOOCTIVITY

KELVIN GMOLE/CC J/GMOLE CC-ATM/J ATN I/ KELVIN NW/CM-K G/CM°
K LO_

_ 5_,8_S O*O_OgOq 1611Go82 26.T07 118Z7,08 0°003Z9_3 1,93538 6.3L7L

56 O.O_?_q 16018.33 2_,_38 1155_,5_ 0,0G331_8 %._2_Bg 6.OG_U

58 B.O_O_T8 15850.78 2_,2_? 1110_,55 0.0033_8T $.90658 5.661B
GO O°O_Q20G 15681°Sd 2S.9S0 10666,?$ 0,_u338_9 1.88TSW _°Z_89

6Z 0.03993_ 155L0,_1 25,6_6 1_2_0.87 0,003_2_8 $.BGT83 _.9_3_
G_ 0°_39680 15337o_3 E5,336 _8Z6.?_ 0.003_591 1.8_7 _.G_27

6G 0.039385 15562,_8 Z_°020 9_3,9q 0,0&3_9_ 1,_E653 _.3_5o

_0 0°_38831 l_eO6,3Z Z_,3T2 OGSl.90 0,0_35_3 1._830Z 3oT_r

?Z 0.038_2 1_6Z_,9_ ZW,O_I 8282.0Z 0.0_36300 1.T6053 3.5580

7_ 0°038271 %_L,Zq 23.706 _22°59 0,0Q36779 %°_37Sq 3,33e5

_6 0._37989 I_ZS_,Z_ Z3.36_ r573,3_ 0,003728_ 1°_5 3.13_9
T_ 0.037?05 1_9G6.6_ 21oOZW _Z3_.IW O°O_3T81L 1.69053 Z,9_SZ

_0 D.037_19 138T5.52 Z_,679 6qO_,b5 0,00383bg 1,666W5 Z,??IE

82 0.037130 %36_1.6q 2Z.330 6SBW.67 0,_u389_6 1.6_Z0_ Z.6089

8_ 0,0368_ 13_85.05 Z_.98Q G273.98 O°QO3qS_8 1,61_3_ _,_58_

8_ 0°0365W7 t3Z8S.53 2L°GET _q_Z.36 0.00_0235 1,59Z$q 2,318_

8_ 0°03625_ 1308z.qe ZL°E73 56T9o50 0.00_0932 1.56_17 Z.189_

_0 0o03595_ 1_8_T,28 20.917 539S._E O,QO_I6T3 1,5_L7_ Z,OG93

qE 0,_3565_ 12S6_,30 ZO.S60 5119°6_ O,O_2W6L 1.5160S 1,95_

9_ 0,0353W0 12_5§,9Z ZO,Z03 _852o16 0.00_3302 1._9019 1,85_

96 0,03S0_C 12Z3q°97 1_.8_S _5qZ.6_ O°QG_WE_O 1._6W1_ $,758_

98 G,}3WTZ8 120ZO.3Q lg°_86 _3_Q*gZ Q°09_5163 1._3_9E 1.66g_

100 0,03_13 11_q6°75 I_,_ZT _OgGoBZ 0°001_1q8 1._15_ l,SBb?

IOE 0,03_0_2 L15bq,l_ 1_,789 3860.1_ 0.0d_7311 1,3850O 1,S096

10_ 0,_33_6_ 1133_.23 18°_10 3630.6_ 0.0_51_ 1.35833 1.W385

LOG 0o_33_3_ 11100.8_ 18,051 3_08o2_ 0°00_9816 1,331Sl 1.3_Z1

I@8 _,_33101 1085q,a2 lro6g% 31_Z,7_ 0,0_5123% _.30_$5 1.310_

L10 0,_327S8 10613._1 IT.331 _q83o9_ 0.005E_75 1°2_G 1.25Z_

LLZ 0.03Z_09 1036Z.5_ lb,ql$ Z_BLo_2 0,0U5_6_ I.ZSOZ2 1.19q_

11W 0.03ZOS2 L0105o82 lbo609 25_,86 0.00Sb3_1 1°2ZZ83 1.1_96

LL6 0*03168? _e_3.21 16,2_6 Z3_6,Z$ 0o00S8371 1o19529 1.1031

118 0*031312 95_.W1 15.880 Z21Z.76 0.00606_ 1,16_5G 1.0596

120 0°030_? _Z_8.qT I_,SIL 2_3_.E6 0.006318_ 1,13965 1.0%90
lZE O,O3Q530 qOlb.53 15,136 _863,6_ 0,00660_Z 1,1155E 0.980_

1_ 0.030120 B_Z6°5_ L_oTS_ 16_T,8_ Q,oQ6q2T2 1o0831_ O*9_SL

1Z6 O.OZgGq5 8WZB,?? L_,36_ 1537,76 0.00_2g_6 1,05_7 0,g115

IZ8 0o0Z925_ 812Zo_Z 1],959 1383,39 0,0_T19_ _.OZS_ 0.8_q7
130 O.OZBTB_ 791$,Z5 13,33_ IZ_0.9_ 0°0082_09 0°9qS6_ 0°8S3_

L32 O*OEBZ99 7Sg0o88 12,933 1100,_5 0.00881Z? Oo_6S_T O.e_9_

136 O,OZ?Z_q G_OO,L_ 11°_6_ B36.1_ 0.010Z_5_ 0,90_$5 _,_?qZ

$38 O.OZ66S_ 65Z6,90 11,_1G T10._9 0,011Z$18 0,8_Z69 _,_SE_
l_g O.OZ_O_I 6531,39 ID,900 $90o3_ _,01ZS9_6 0,839T3 _.?_

I_Z 0,_3_8 56_,8Z 10.192 _?_,58 0,0_Z763 0,80_£_ O,6q_

1_ 0.0Z_563 $22S,35 _._76 365.19 0,@1G8556 O,?GBZ1 _.GG2_

$_6 0.023836 _17,03 0.737 Z60.06 O.OZlZ_30 0.r_731 O°6ZGb

• 1_6,9B_ 0,0Z1702 37_3,05 _,_2w $08.50 0.0_133_ 0.7L631 _.55_5

• I_8.98q O.O08_ZS E3_8,b8 _°lTb 11°3_ 0,_b9_61_ 0.38123 _.Z031

%50 0,005863 2_SZ,_Z _°208 1_,B9 0°051_9_ 0,3373B _,Lg_W

15Z 0°00538E ZGQ_°6_ _,2S1 17.69 O°03bz6q8 O.Zg_O0 O,l_b

1_ 0,0050_6 ZT_S,_ b°_B1 ZO,20 0,0_89T55 Q,2S0_3 Q,18g%

1_6 0,0@_78_ ZBbT,qO _°3C3 2Z,IZ 0,02_S_1_ 0,2_889 _,I_b_

$58 0°00_510 _2°51 _,319 Z3.bT O°O_LSD69 0o2_1Z_ O,L_

L60 0°00_3e8 30_1.1_ _°332 _°gb 0o0192T38 0.25558 _,1837

165 0.00_025 33_.bZ _,350 Z_._6 0.01557_3 Q,2W71_ 0,181_

LTO 0.9037W6 3_0.8_ _,3S8 Zq,E_ 0,013266_ _.Z_273 0,L813

Ir5 0,0035E1 380S._ _°359 30.71 0°01166_8 0.2_OWq 0.1_15

L80 0,00333_ _0Z1°50 _°3_5 31,8S 0°010_0 0,23961 O,18ZZ

18_ 0.303169 _230._ _.3_9 3Z,T9 O.&G95_q5 0,23961 0.1833
190 0._030Z7 _3_.8_ _,3_1 33.5_ 0,0G880_8 O,Z_QZ_ 0,18_6

19_ @,OOZgOZ _63W,2Z _.333 3_.ZS O,GQ81Bq_ Q,2_139 Q,18_1

ZOO 0.002T89 _8_9._3 _.3ZW 3_o_3 0°0_7_71G O°ZWZ88 0,187_

_JO O.O0_zq_ _9_2,0Q _.ZTO 37,&9 0._@569_3 0._5509 0.199_

Z_O O.OOZlb8 bZgG,bl _._3 37.5_ O.O&5ZT_9 0.2_01S O°20_L

ZSB 0,002061 66W5,85 _,_38 37.9_ Q.OQ_q_E O.Z6_ B.Z_8_

2bO O,O01qG5 6990,9@ _,2ZZ 3_.Z9 O.OQ_ZS_ 0.2TIOL _,2%3L

2?0 B,_01878 ?333.09 _oZO_ 3_._? 0,C_3669 _,_6G6 _._IT_

300 _._01bBW 83_,8_ _,162 39, LB 0.b_37600 O.Zg_O_ 0.23L_
310 O,_01_G_ BG_?,88 W.1Wb 39.33 0.e_359_ G,3_OQ8 _.236L

330 0.0_1_9_ 936S.83 W.113 39.5_ 0.Q_331_ 0.31Z15 O.ZW_

VISCOSITY THERMAL DIELECTRIC PRANOTL

3IFFUSIVITY CONSTANT NUMBER

SQ CM/SEC

O,O0059 1,56991 5.w173

0.00089 1._673W 5.2275

0.00088 1,S_8_ _*oW68

0,00088 I*S_W30 _.3_2

OoBOQB8 1,S_9_3 W*I_

Q.OG_87 1,_BBS 3._E_

Q°OOOB7 L,_3_7_ 3._298

O.QOOBG L._3Z_3 3,_530

0°0008_ 1._L_7 2,76G7

a.00083 1,_0_95 Z,6_b_

0.0008_ L*_OS_O Z.5352

0,00082 1°500_3 2._3Z_

0.00081 1._96Z2 _.33S0

D°00079 1°W86_1 _.L_B_

O°DO0_7 1._77_3 Z°O3_b

O°O00T_ 1._2_Z 1°969T

0,0007_ 1,W677_ 1.q1_

0,0007_ 1,_6Z83 1.d_?

O,O00T3 _,WBT_S L*BZ3_

O,O00T_ 1°W_280 L°TBG9

0,00071 $,W_? I,?WG5

O,O00V_ 1,W_E_6 1.T1_9

0,00060 L,W3_15 1._9Z_

0,00067 1,W317_ L.b7Z_

O,O00G_ 1,_6_2 1._571

O,O00G1 1,WQ883 1,6k_3

0.000_9 1,_0270 1,_W85
0,00058 1,39G3_ 1.6&11

0°000S6 1,38_8B 1,_810

0,080_3 %,3828_ l.TWr_
0*00051 1.37571 1,TqB_

0.000_9 1.368_5 1,8333

0°0003_ 1°33_b8 _,L_37

0.00036 I°3Z1_0 2.3_53

0,00031 L*3OBl_ Z.69_

O°O00Z_ L.ZgLbO 3.L_L_
0,000_ 1.Z8079 3.8Q_

0o0003_ L,_75_W 2._2bC

0,000_6 1.071_3 _,3_08

0°000_0 1,0_1L0 1.o7_3

0.00089 L.B55Z3 1._L_2
Do00098 L.OS_ L,33_1

0.00118 L.3_ 1.1981

O°OOL3_ L.OW_L3 1,LUg2

OoOOLS_ L°O_Z38 L,u_?l

0.00171 1°0_0_ 1._CL1

O*GOL87 L.O3B_g _°_657

Q,00219 1.03_ 0,@L43

O,QO_E 1.03111 _,_B63

O,Q0361 1,_25_ _,_L_5

QoOOB_B L°B2C_ u.rT?l

0.00_63 1,_19_7 _,7_2G

0°00?08 1°_I?_9 0.7_1_

TW0-PHASE 3OUNDARY
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G-2

k_ &TM |$08AR

TEHP(R&TURE VOLUME

K(LV[N CC/GMOLE

* 54,8r3 24,44

S6 24,03

$0 24.69

60 24.86

6Z 2S*93
64 20*20

66 ZS,38

68 E$*S6

?g 29*?4

72 20*92

?_ Et.11
T$ Z6.31

78 Z6*S8

81 ZE.Tt

8Z Z6.91

84 Z?,lZ

06 27.34

08 ZT,Sb
gO 27.7q

90 26*02

54 26,E6

_6 Z8.91

q8 28.76

100 zq*oz

102 29.29

104 29,ST
106 2q,46

108 30.16

110 30.48
112 30.e0

114 31.14

116 31.49

114 31.87

120 32.Z6

122 32.67

124 33.10

120 33.57
I28 34,06

130 34,60

13E 35,1a

134 _5.80

136 36.49
138 3?*Z4

140 30.09

14E 3q.oG

144 40.20

146 _1,S8

148 43.34

1S0 4S.6?

+ LS1.97T S0,84
+ 151,977 126.48

152 127.11

1_4 lkg*Sb

156 164,41
150 176.06

160 186.16

ZbS 207.66

170 2EG.oq

175 242,72

_80 258.14

185 27Z.68

Lqo 206.55

lgY 299,89

200 312,80

210 337*59

220 361.34

230 384.31
2_0 _04,b5

250 k_8.50

260 449.95

270 4tI.07

200 491.92

ZQO 512.52

330 532.93

310 553,17

320 5?3.26

330 593.21

3_0 613.06

* TflO-=_ASE _OUNOARY

THERHOOYNAHIC PROPERTIES OF 3XYG_N

ZSOTHERH [$0CHORE ZNTERN&L ENTNALPY EHTROPY Cv C0 VELOCITY

OERIVAT|V( DERIVATIVE ENERGY 3F SO_ND
CC ATNIGHOLE ATN/K J/GNOLE JIGNOLE J/bNOLE'K J/$ _nCE -K H/SEC

ZBq?Eb 38.98 -6141.9 -6G70*5 oT.Z4 35,6_ 53.C9 1165

Z84451 38,34 -6102*5 -6010,P _0.32 35._3 53.08 1162

075238 3T,23 -601T,1 -0904.5 70.29 35.02 53.06 2249

266212 36,14 -5911.5 -5798*4 71,98 3_.bl 53.C; 1137

257370 35.0T *5806.4 -SbqZ.3 r3.r2 3_,22 53.03 112_

Z48708 34,03 -5701,2 -5586,3 r5,41 33,85 53,03 1211
240223 33.02 -5595,9 -5_06,2 ?7034 33.40 53.03 1090

031914 32*02 -9490,? -5374,2 78,62 3J.13 53.C3 1084

ZE37T_ 31.06 -5305._ -5268,1 _0,16 32.79 53.04 1071

229806 30.11 -_280*2 *9160*0 81,05 32*46 53.05 1057

ZOOOOE 29*18 -9174.0 -9055*6 63.11 32*1_ 53.00 1043

200360 26.26 -9069*& *4949.6 64*52 31,83 53.11 1029
192678 Z7.40 *4564.Z -4843,k _9.90 31.53 53.1_ 1015

189593 Z6*54 -4808,8 _4737.0 87*29 31,24 53.19 1000

178382 ZS.70 -4703.3 -4630.G 08.96 30.96 53,25 980

171359 Z4,88 ",_647.6 -4524.0 49.89 30,6g 53,32 971

164465 04,06 -4041*g -N417,2 91*10 30.43 53.k0 95&

157795 23,30 -4436.0 -4310.3 gE.33 30.17 53,49 941
151166 EZ*54 -4329*9 -4203,2 93*94 29.93 53.59 92S

144716 21.80 -42Z3*7 -4099.9 94.71 29,69 53o71 911

138401 21.07 -4117,2 -3968,3 t9,87 29._5 53,85 8qs

132218 20,36 *4010,S -348o.9 9?,01 29,22 54.01 899

126164 19,67 *3903*k -3770*3 90*12 Z9,OC 54.19 664

120236 L0*99 -3796.3 -3663*7 _q*22 Z8.79 54,39 040

114431 16,33 -364e.2 -3594,7 2V0.30 28.57 5k.61 832

1017_b 17,60 -3900.0 *3440*2 101.36 Z8*37 54*87 81b

103178 17.00 -3471,3 -3339.2 lv2,41 20,16 95,15 800
977Z5 L6.43 -3362.1 -3224,5 103,1_ 27.96 S9,47 ?83

92380 15.83 03292,2 -3113,3 104,47 27,77 55.43 76?
87148 L9*23 -3141,6 -3_01.2 1U9.48 27*58 56.24 ?SO

8202_ 14.65 -3030°3 *2800.3 lu6.47 27,39 56,69 733

765% Lk,08 -2920,0 -2774.4 107.47 27,20 57.20 716

?2069 13,0t -2804*7 -2659.4 IuB.N$ Z?*01 S7.?T 69_

67242 12.96 -2690*3 -2543*2 1_9*42 Z6.83 50*42 081

62510 12,41 -257N.5 -2425.5 1*0*40 _6,65 59,16 663

57872 11.87 -2457,3 °2306*3 111,37 26.48 60.01 64_

53327 11.33 -2333.3 -2185,2 112*33 26*31 60.97 62S
40874 L_*80 *2217*3 -2062*0 113.30 26,1& GE.Og 606

44645 10*34 -2092,2 -1934.4 114,29 26.85 64.40 584

40460 9.8E -1965,0 -1804.6 129,20 26,52 65,96 565

3640_ 9,E3 -2835.4 *167Z*1 116.28 26,35 67,02 5_2

32414 0,75 -1701.6 -1535,2 117*29 2&,28 69,63 522

26455 8,_0 -1063*? °1393.9 118.33 26.14 71.99 498
24572 ?,64 -1420,6 -1246.9 119,30 26,16 75,01 472

Z07?g ?,07 -12?0,6 -109_.5 120,48 26.21 79.05 445
17d1? 6.49 -1111.3 -9Z0.0 I_I.63 26*32 8;.70 415

23259 5.90 -930.5 *740,9 _Z.e6 26.53 93.60 385

9631 5.18 -746.8 -$49,1 1_4,22 26.90 105,28 345

5928 4.44 -517,6 -300,5 1_5,44 Z7,59 133,86 302

1964 3,51 *182,9 kq,O 1_8,Z0 29,g2 Z79,S2 241
051 1,06 IS14.9 2091*6 141.65 33.33 361,_1 171

091 1,2E 1523.1 ZIGE.6 1_1.72 33.22 _50.95 19_

2225 0,8_3 1815.7 2499.0 144.31 29.59 141.51 284

3133 0.739 1987.1 2736.8 145.85 Z8,15 102.58 190
3867 0.671 2119,& 2922,4 147.03 27*17 04.86 196

4504 0,62_ 2232.1 3C8C.9 140,03 20*43 74,39 200

5846 0,533 2465,9 3412.8 150.07 25.16 60.19 210

6977 0.475 2662,7 3093.b 151.75 24.33 52.80 ElY

798_ 0.432 2838.& 3945*3 153.21 23,75 k8,20 226

0894 9.399 3001.0 4178*0 154,$E 23*32 45.04 233

9742 0.3?2 3153.8 4397,2 105.72 22.99 42.73 239

10_4_ $,349 3299.? 46_6,2 150._4 _Z.?_ 40*97 Zk5

11298 0.329 3440.1 4807,5 1_?.88 22,51 39.5? 251

22022 0,313 3576.2 5002.4 158.87 20,33 38,44 256

13390 0.285 3838.4 5377.7 160,70 22.05 36.?Z 2_b

14675 0,262 4090,8 5738.4 162*38 21,85 35,_7 275

15896 0,244 4335,9 6_88.2 103*93 21,69 34.5_ 283

1700? 0*228 _97906 6429*0 lb6,39 _1,57 33.81 291

18197 0.214 _811,1 6764*g 1b&,75 21,40 33.23 299

19294 0.203 SOk3._ 7094.8 168.05 21,kl 32.77 30_
Z036_ 0.192 5272.? ?420.6 109.28 _1.35 32,k0 313

2141_ 0,103 5500.1 ?743._ 173,45 21,32 32.10 319

22436 0.179 5725.8 eu62.? 171.57 21,30 31,85 325

234_6 0.168 9950,3 8380.2 172.65 21.30 31.6b 33l
244_1 0.161 6173.? 8696°0 173.08 21,30 31.50 338

25_23 0,155 6396,5 9010*3 174,68 21*32 31.37 34_

26345 0,149 0618*? 9323,4 175,05 21,35 31,28 350

2735r 0.1_4 00_0,? 9036.C 17&,58 21.39 31.21 35_

2O4



THERMOOYNAMIC PROPERTIES OF OXYGEN

G-2

45 &TM ISOBAR

TEMPERATURE OENSITY V(OH/OV)p V(DP/OU_ "V(OP/OV) T (OV/OT_/V TMERM&L VISCOSITY THERMAL OIELECT_IC PRANOTLCONDUCTIVITY 31FFUSIVITY CONSTANT NUMBER

KELVIN GMOLE/CC J/GNOLE

SW,873 0,040918 16146,95

56 0.0N0766 16053.??

50 0._W0496 15887,10

60 0,04022S 15718.85

62 0.339953 15548.76
04 0.039600 15376,82

66 0,039406 152V2.94

68 0.039130 15027,06

70 C.038854 1w849.07

?Z 0.0385?5 1_668.gZ

74 0,038295 1N486*49

76 0.030014 14301*74

?8 0,03?731 14114.52

ao 0.03?446 13924*?8

82 0.037159 13732.41

84 0.036869 13531.30
80 0.036578 13339,37

00 0,036284 13138,4?

90 0.03Sq07 12034.S2

92 0=035687 12727.35

54 0.035304 12516*80

96 0.030070 12302.93

98 0.034?60 12005,30

100 0.034454 11064,05

102 0.034130 11630*??

104 0.033013 11409,37

106 0,033N06 111PS*66

$00 0,033152 10937,43

_10 0._32813 10694,44

112 0.03Z467 10446.46

114 0.032114 10193.21

116 0.031752 9934.40

118 0.031382 966g. P5

120 0.031002 9390,Br

122 0.J30611 9121.45

LZN 0.030207 8837.11

125 0*029700 0S4S.50

tZe 0,0293S6 8246.63

130 0.028898 8038,20
132 0.028425 7725.29

134 0.02?932 7400,0N

136 0.02?408 7067,61

138 0.026851 6709.99

140 0.026252 6336.21

142 0.025602 59N6.16
14N 0,d24877 5523.75

1N6 0,024049 5061.68

1N8 0.023072 N519.21

150 0.421801 3897.?2

• 151.977 0.019668 3077.1_
4 151*g?? 0.007906 2284.30

152 0.00706? 2503,51

154 0.006673 2492.17

156 0.000082 2645.01
158 0.J05600 2??9.9?

100 0._05372 2902*52

105 0,J04816 317q.27

170 0.J04423 3430,77

1F5 Q.004120 3666,87
too 0,d03074 3892.28

105 0,003667 41_?,63

190 0.003490 N3ZO,S?

195 0.303335 45Z6*16

ZOO 0,00329? 4727,20

210 0._02962 5118,07

220 G.302767 54_6.5b

230 0.002602 $865,2_

240 0*0OZNS9 5226,00
250 0,002334 5500.73

260 ¢.002222 6930.SW

ZtO 0,002123 7276.71

ZOO 0,002033 76_0.20

ZgO 0,001951 7952,06

3UO 0*001875 6302.88
3L0 0.001808 0643.37

320 0._0174_ 098_,2_

330 _,301686 93E5.51

3WO 0._01_31 96_6,01

CC'ATM/J &TM I/KELVIN M_/CM-K

25.702 11855.52 0.0032879 1,93611
20.$41 11596.02 0.C_33063 1.92618

2_.251 11146.13 0.0033398 1.90796

25.953 10708,40 0,0_33746 1.88901

25.650 1C202.76 0,0534100 1.86939

25.3_0

2_.02N

24.753

24.37?

24,046

23.711

20.373

23.031

22.606

22.338

21*989

21.637
21,284

20,929

20.574

20.210

19.0_2
tg*50S

10,149

10,793

10.438
10.001

17,725

17*369
17.013

lb.6S6

Lb*2qq

15*939

15.577

15.211

14.840

14.050

14,068

13.419
13.031

12.522

12.153

11.656

11.119

10.541
0.915

9,Z43

0.340

7.361
5.964

_.040

4.679

_.270

4.315
_.34S

4.367

N.399

4*413

4.416

b*413

4.4g?

W*398

4.388

4,378

4.356

_.335

_,315
b.zqb

4,279

4,202

4.246

_,230

b.214

4.197
4,181

W.164

4.147

W,129

g868,?? 0.0034N05 1,84913

9466.22 0.0034879 1,80828
9074*07 0*Gv35285 2,40681

8654.Nb 0.0035719 1,78490

0324,75 0.003616_ 1.76257

7965,52 0.0036639 1.73974

7616.49 0.0037133 1.71650

?277.45 0.0_37653 1,69Z08

69_0.15 0.0U38199 1.66092

6620.3? 0.0538776 1.&4463

6317.09 0,0039385 1,62005

6016*47 0,0040028 1.59520

5723.91 0.0040710 1.57010
5439.90 0,0_41434 1.54477

5104,48 0.0d42204 1.51923

4857.20 0.0_43025 1.N9309

_637.93 0.0043901 1*k6750

4366.47 0.0044038 1.44150
4142.64 0.0045044 1.41527

3906.24 0.0_46925 1,38890

3677.08 0,0_48091 1.36238
3454,99 0,0049352 1,33573

3239.00 0.0050T15 1.30895

3031.33 0,0052207 1,28205

2829.43 0.0053832 1.25502

2633.9_ 0.0_55614 1,22785

2444,74 0.0057576 1.20053
2261.67 0.005974? 2,27308

2004.61 0,0062161 1.14542

1913.47 0,006_861 1.11759

1740.15 0.0067902 1.06954

1500*59 0,0671350 1.06124

1434.76 0.0075292 1,03265

IZg0*IN 0,0080111 1.00325

1100*07 0.5065383 0*07392
1019,08 0.0090572 0*94436

088.40 0.0096515 0,51404

764.04 0.0107283 0.80308

b45.06 0.0118384 0,8512?

531,96 0.01329N8 0,01822
423,33 0.0153340 O,rS34k

318,87 0,0104g20 0*7k555

222,20 0.0232965 0.70731

1_9,25 0.0343440 0.Bqq0g

30.64 0.0508392 0.78002
5*73 0.15421N8 0.59913

7.01 0,1745223 0*66577

14.05 0.0567017 0.36qq2

19.05 0,0387600 0.32432

21.97 0,0305265 0.30150

24.19 0*025G280 0,28759

28.15 0.0185314 0.26530

30.85 0.0153501 0.26002

32.08 0.0131453 0.25N93

3N.45 0.0115728 0.25216
35.13 0.010390? 0.25000

36,70 0.0094022 0,25044

37.67 0.0d67431 0.25070

3B.43 0,0081319 0.25158

39*6_ 0.G_71745 0.25368

40.61 0.0064539 0,25725

41.36 000050081 0.25134

41.97 0.0454259 0.26593

42*47 0.0050498 0.27005
42.B8 0.0047284 0,27b03

N3.21 0.0044523 0,28139

43,_2 0._542120 0.28600

43.78 0.0C40005 0,29223

_3.99 0.0030126 0.29800

44*18 0,0030442 0*30096
4_.30 0.0_34922 G.33905

44.50 0.0_33542 0.31575

NN.b2 0.0_32281 0,32156

G/CM-_ SG GM/SEC

x lO3

6.3325 0.0000q 1._70_6 _._2_6

6.0914 0.00089 1._6763 S,Z_57

5,607_ 0.00089 1,563_9 4._33

S,313_ 0,00069 1.558_5 _,663Z

4,0571 0,00088 1.55401 4,4C37

4,6455 O,O000B 1.550_S _.1633

N,3474 0.00007 1.54588 3.9_
4,071_ 0.00007 1.54150 3.7330

3,8147 0,00087 $._3711 3.542_

3,5771 0.00086 1,532/0 3.3649

3.3507 0*0000& 1.528_B 0._004

3.1524 0.00005 1.523_4 3.0480

2*0530 0,00084 1,_1938 2,_069

Z.7071 O.O008N 1.51489 2,7702

Z.6243 0.00083 1.51039 2.6_53

2.473_ 0.00082 1.50506 Z._436

Z.333_ 0,00082 1.50130 2,4_04

Z.2030 0,00001 1.40672 Z.3453
2*0623 0.00000 1.49210 Z.ZB??

1,970N 0*000?9 1,4874N 2,1771

1,8665 0,008?0 1,48275 2,1033

1,7701 0*000?7 1,478_1 Z.0350

1.6005 0,00077 1,47323 1,9743
2,5074 0.0007_ 1.N68_0 1.9165

1,5202 0*00074 1.N6351 1.6602

1.4484 0*00073 1,4505& 1.8230

1,3017 0.00072 1,45354 1.7830
1.3197 0.00071 1.44B45 1.7479

1.2620 O.O00TC 1,043_9 1.7175

1.2082 0.000&g L,430U3 1,651_

1.1501 O,O00&7 1,N32&7 1,b710

1.111N 0.00066 1.42721 1.65N8
1,00_7 0.00065 1,42203 L,0434

1,0259 0,00063 1._1591 1.6369

0.908? 0.00052 1.41005 1.6357

0,9528 0*0006[ 1.40401 1.b3gq

0*5101 0,00050 1*30770 1.6502

0*8872 0,0005? t.35134 1._671

0*0598 0,0005N 1.38N55 $.72N7

0.$361 0.0005_ 1,37756 1.?097
O*81ZU 0.00050 1.37031 1,0011

0.7071 0,00040 1.30202 1.8737

0,7510 0,00046 2,35448 1.9395

0,7346 D.00043 1,34577 2._220

0.7064 0.0004_ L.33633 Z,1320
0.6152 0,0003? 1.325_1 Z.284_

0,643_ 0,00033 1.314_5 Z.5221

0,6061 0.00029 1,30013 2.0102
0.560T O,O002q 1,2821q 3,3554

O,N51S O.O001N 1,252N6 5,Wqqo

0,Z315 0,00d21 1.096d5 4,3040

0,2300 0*00019 1.0963_ 4.7449
0,2130 0*00039 1,08134 Z.5535

0.2041 0.00052 1,073_5 2,_368

_,Z01N 0.000_3 1._0890 1.7_9_

0.1_80 0*000?2 1.00513 1*b0_2

0*1535 0.00093 1,058_5 1.3518

0,1013 0*00111 1,05353 1*2138

0.1_03 0,00120 1.04971 L,1244

0,1901 0.0014_ 1,046o9 1.0615

0.1505 0.001_ 1._441_ 1,u14_
_.1913 0.001T_ 1,042_0 0.g701

0.192_ 0*00190 1,04010 0._489

0.1937 0.00205 1.038N3 O._ESO

0,1968 0,00233 1,035_7 0.8896

0.200_ 0.00252 1.033_2 _,8636

0,2043 D.oozql 1.031_0 0.e436

0.2084 0,0032( 1.02947 _.0270

0.2126 0*00349 1*027_5 _*B151

0,2150 0.003?9 1.02661 0.a0_8
0,Z013 0.00409 1.025_1 0.7963

0.225? 0.00k4C 1.02k3Z 0.78_3
_.230_ 0,0047[ 1.0233_ G.70_I

0.23N7 0.00502 1,022_3 5.?788

0.2351 0,00534 1.021_1 _,7744

0.2430 0,00506 1.02005 0.7700
0.2481 0.0059_ 1*02014 0,7575

0,2525 Q*00032 1.01948 0,7656

+ TWO*PHASE _OUNOA_Y

2O5



C-2

_0 ATH ISOBAR

THERNOOYN&MIC PROPERTIES OF OXVGGH

TEHPERATURE VOLUHE ISOTH(RN ZSOCHORE INTERNAL ENTN&LPY ENTROPY Cv Cp
DER|V&TIVE 0(_IVGTIVE ENERGY

KELVIN CCtGHOLE GC ATMIGNOLE ATHIK J/GHOLE J/GNOL[ JI_HOLE-K JIG MOLE -K

• 54,931 24.43 290341 38°98 -6181,1 -6057.3 07.26 38,68 53.07

SG Zk.S2 ZB$SG3 39.38 -61Z4.7 -6000,5 88.28 35.4S 63,06

$8 24.68 276140 37.26 -6019.S -5696.4 70.14 38,03 S3.0k

60 Z4.85 267124 36,18 -5914.Z -S788.4 71.94 34.63 53,8Z

62 ZS,OZ ZS8Zgl 38,11 -SSOS.1 -$682.3 73.68 3_.24 SS.01
64 2S,19 249640 $4.07 -5703.9 -5876.3 78,36 33,87 53,00

6G 28.36 241166 I3.06 -$598.0 -$470.3 76.99 33.$0 S3.O0

66 IS.S4 232067 32.07 -5493.7 -$364.3 F8.SS $3.15 53.00

TO 28,72 2247_ 31.10 -5386,6 -$256.3 80.11 32.81 53.01

72 Z9,91 216762 30.18 -SZ83.S -SIS2.Z 01,6£ 3Z.46 53.0Z

Tk Z6o10 Z06990 29.23 -5178.4 -SkkG.2 83.86 32,16 $3.04

76 26.29 Z01360 28.33 -5073.2 -4940.1 84.47 31.86 S3.0T

70 26.49 193891 27,48 -4968.1 -6633.9 8S.8S 31.$6 53.10

80 26.69 188870 26oS9 -4862°8 -4727.6 87.20 31.27 $3.15

82 26°89 179419 2§.73 -SYST,S -4621.2 08.$1 30.99 53.20
84 27.10 172411 24.93 -4652ol -451_08 89.79 30.72 53.26

86 27.32 168881 Z4.14 -kSSboS -4408°2 91.08 30.46 S3.34

80 27.$4 188635 23*36 -4440.9 -4301.4 92.24 30.20 S3.42

SO 27.78 182262 22,60 -4335,1 -4194.4 93.46 ZS.g6 53.S3
92 27.99 14S827 21.8S "4229.1 -4087.2 $4.6S 29.72 $3.64

94 28,23 139827 21,13 -4122.8 °3979,4 _S*SX ZS._S 53.77

96 28.48 133361 20.42 -40t6.4 -3872.1 ?6.94 2q.ZS s3,gz

98 28,73 127324 19,73 -3909.6 -376601 96.06 29.03 $4.09

100 28.99 126014 19.06 -3802.6 -3688.7 99.18 28.82 54.28

102 2g.20 118628 16.40 -3698.1 -3846.9 190.23 28.60 $4088

604 29oS3 109963 17.78 -3887.3 -3437.7 181.29 28.40 54.74
106 29082 104416 17.12 -3479,0 -3327,9 1U2.34 28,19 SSo01

100 30.12 98984 16,$1 -3370,0 -3217.6 203.37 20,00 SS.32

110 30.43 93664 18,90 -3260.8 -3106,6 104.39 ZT.GO SS.60

112 30.78 88454 15.36 -3138.7 -299609 10S.39 27.61 56.04

114 31.08 03351 14.73 -3039.9 °2892.4 1G6,39 27.41 $6.47

116 31.43 78352 14,16 -2920,3 -2769.0 1_r.37 27.23 $6.9S

118 31,80 73488 13.60 -2818.6 -2654.6 108,35 Z?.04 $7,49

120 32,16 666ST 13.08 -2702.0 °2538.9 1U9.32 Z6.86 50.11
122 SZ,S8 G$980 12,51 -2847.1 -2422.0 110.29 26,67 $8.80

12_ 33,01 593rr_ 11.98 -2470.8 -2303.5 111.28 Z6.SO 59.59

126 33.46 94045 11.45 -2352.Y -2183.3 112,21 26,32 60.49

128 33.95 50431 10.92 -2233.2 -2061.E 113.18 26o16 61.52
130 34.47 461G0 10,44 -2109.S -1936,8 114.16 26.66 63.65

132 38,03 42009 9,94 -1963.9 -1606.4 11S,14 26.$2 65.11

134 38,63 36116 9,36 -1686.2 -1678,7 116.12 26.39 66,03

136 36.29 34082 6,91 -1724.8 -1841.0 117.12 20,26 68.$1

130 37.01 30194 8,30 -1889.7 -1402.2 118.13 26,19 70,$3

140 37.81 20394 7.82 01450.2 -1288,7 119.16 26,14 73,12

142 38.71 22690 T.26 -1304,9 "1106,6 120.23 26.15 76,$8

144 39°7S 19029 6,74 -1152.1 -950.7 121.33 25.22 81.22

1_G _0.gg 15370 6.18 -909.0 -781,3 122.$0 26,37 88.07

148 42.49 11932 S,S4 o612.3 -$97.0 1_3.78 26,62 96,14
IS0 44.48 8491 4,89 -018.1 -387°9 128.16 27.05 111.77

182 47,33 $079 ;.15 -371.7 -13109 120068 27.67 144070

184 SS,42 IS76 3.09 -1,7 268.9 129.47 30.S9 300.36

186 118.47 1316 1.14 1552.4 2184,7 141.65 32.03 2SZ.Z7

158 137.04 23_ 0,932 1816.3 2810,6 143,92 29.36 138.48

160 1_9.78 3203 0.820 1987,2 2748.8 148._8 ZT,g7 104.35

1GS 173,78 4833 0.666 2291.8 3172,2 148.03 26,04 72,42

170 192.78 6124 _.$78 2822.5 3499,2 149o98 24.93 $9.84

179 209.31 7286 O.SIT 2719.3 3779.7 151.61 24.19 $2.92

180 224.31 $232 0,_72 2090,1 4032.5 183,03 23.67 48,$1

18S 238,27 9146 ).436 3089,7 4266,9 184.32 23.27 45.41

190 251.46 9999 0,40T 321_.0 4407,9 1SS,SO 22,96 43,12

198 264,05 10802 0.382 3361o2 4696,9 156,$9 22.71 _1.38

208 276,17 11567 0*361 3S02._ 4q0z,O LST,GE 22,51 39,95

210 29q.30 18002 0.327 3774.1 $290.4 159*$2 22,19 3r. SS

220 321.33 14341 0,$09 _033,2 5661.1 181*24 21,96 36,37

230 $42.52 18608 0.277 4203.0 6019,0 162,83 21.79 38,26

240 363.07 16817 0.259 4S27.8 6367,2 164.32 21.65 34,41
280 383.12 17981 0,243 ;766.9 6707.9 16S,71 2L,S; 33.7;

260 402.76 19108 0.229 S002.1 704Z°S 167.02 21.46 33.21

270 402.06 20208 0.217 5284.1 7372.4 188.28 21,40 32.70

280 441,08 21273 0.207 $463,8 7688,4 169.48 21.30 32.43

290 489.86 22321 0,197 9691._ 8021,2 170,S6 21.33 32.15
300 478.44 23350 0.189 S917°G 8341,S 171.67 21,32 31.92

310 490.88 24363 0,101 6142.S 0089.7 172,71 21.32 31.73

320 515.11 ZS3G3 3.174 6366.6 8976.S 173.72 21.33 31.$9

330 $33.2_ 26380 0,167 6590.3 qEgl.S 174.69 21.38 31._7

340 SS1.26 27327 0.162 6413.0 9608.8 lrS.62 21.39 31.38

• THO-PNASE BOUNOARY

VELOCITY
OF SOUND

M/SEC

116S

1163

1181

1138
1128

1112

1099

1086

1072

10S9

104S

1031

1016
1002

984

973

956
9;3

928

913

898

682

867

851

S3S
819

003

787

771

784

737

720

703

686
666

680

63;'

613
$91

ST1

580

$30

587

464

489

432

403
369

333

269

221

161

169

lgS

298

Z16

224

231

230
244

288

2SS

265

274

263

291
299

306

313

320

326
333

339

349

381

3Sb

_. 206



50 OTH ISOB&R

THERHOOYNAHIC P_OPE_T%t$ OF OXYGEN

C-2

TEHPER&TURE OEN$ITY V(OHIDV_ V(OPIDU_ -V(OPlO¥) T (DVl0T_V THERHAL VISCOSITY THERMAL OIELECTRIC PRANOTL
CONOUCTIVITY OIFFUSIVITY CONSTANT NUH_ER

KELVIn GNOLE/CC JIGHOLE CC-4TR/J AIR I/KELVIn NNICN-K G/CNo_ $Q CN/$EC
X 10 _

54.931 0,0409Z0 14117.07 20,697 11082.93 0.G63Z8@6 1.93684 6.3480 0.00009 1.S?022 5.4359

96 0.040Z84 10089.15 26,544 11637.39 0.0032970 1,92746 6.1188 0.00089 1,56791 5.2639

58 0,040514 15923047 2_.25k 11187.66 0.0033389 1,90533 5.7141 0,00089 1.56358 4.9606

60 0.040Z44 15756.12 25.957 1U750.14 0._033652 1.89047 5,3309 0.00089 1.55925 4.b796

62 0.039973 15587.03 25,653 10324.6@ 0,0_34009 1.87054 4.991_ 0.00080 1.554_2 4.4193

64 0o039700 15416.12 25.343 9910*76 0.0034381 1.85077 4.6684 0.00008 L.050_7 4,1781

66 0,039427 25243031 25.028 9508,38 0.0034768 2.83001 4.3653 0.00000 1,54621 3.9544

68 0.039152 15066,54 24.707 9117.19 0.0035173 1*80871 400919 0.00007 1.54104 3.7471

70 0.030076 14691,70 2_.381 8736.96 0,0035595 1._8669 3.8347 0.00087 1.53746 3.5550

72 0,038598 24712.75 24.051 6367.43 0.003603F 2076460 3.5562 0.00086 2.53307 3.3768

74 0.038319 14538,56 23071? 8008,36 0.0436600 1.7416F 303751 0.00086 1.$2866 3.2117

76 0.038039 14348*09 23.379 7659.51 0.0636986 1.71073 3.1700 0.00085 1.52423 3,0587

78 0.337757 14162.21 230037 7320066 0.0037496 1.69522 2.9794 0.00085 1.5L978 2.9170

80 0.037473 13973046 27.693 6991055 0.0036032 1.67136 2.8034 0.08084 1.51532 2.7858

02 0.037186 13762.94 22.346 6671.97 000038598 1.64719 2,6397 0.00083 1.5L083 2,6643
84 0.036896 13569.34 21.997 6361068 0.0039194 1.62272 2.4860 0.00083 1,50632 2.5520

06 0,036608 13392.98 21.647 6060.48 0.0039329 1.59798 2.347Z 0.00082 1.50118 2,4483

88 00036315 13193.7E 21.E95 5?66o12 000040692 1.57300 2.2166 0,00081 1.49721 2,3527

90 0.036020 12991,47 20.942 5484.42 0.0_412@0 1,54779 2.0954 0.00080 1*4g26[ 2.2645

92 0._35721 12706.10 25.588 5209.14 0.0041952 1,52238 1.9829 0.00079 1.48790 2.1834

94 0,035420 12577,50 20.233 4942.09 0.0042753 1.49678 1.4786 0.00079 1.48331 2,1091

96 0.839116 12365*62 10.875 4683*06 0.0043607 1,47100 2.7817 0.00078 1.47859 2,0410
96 00034606 1E150,03 15.524 4431.85 000044SZ0 L,44586 L,6917 0.00077 1047384 1,9790

100 0.034496 11930088 1t,170 4188.20 0.0045496 1.41898 1.6083 0.00076 1.46903 1.9226

LGE 0.034160 11707.89 10.816 3952.14 0.0046§46 1.39275 1,5306 0.00075 1.46410 1,6717

104 0.033669 11400.92 10.463 372302? 0.0047675 1.36639 1.458S 0000074 1045926 1.8259

L06 00033534 11249.70 190110 3501047 0.0046980 1,33951 1.3914 0008073 1.45420 1.7852

100 _.033203 11014.28 _7.757 3285.54 0.8050222 1.31331 1.3251 0.00072 104N923 1,749N

110 0.033867 1077_.22 170405 3076043 0.0061650 1.Z8659 1.2710 0.000?0 1.44410 1.7183

LLZ 0.032S24 10529.37 17.054 2076.47 0.0053223 1.29975 L.2170 0.00069 1.43889 1.6019

11 k 0,332174 10279.48 lb.703 2661.74 0.0054936 1.23275 1.1666 0,00866 1.43359 1.6700

116 0,031817 10024.32 19.350 2492.49 0.0096813 1.Z0570 1.1157 000006? 1.42010 1.6528
118 0.0314Sl 9763.62 25,99? 2310.31 0.0058886 1,27867 1.0758 0.0908S 1*42266 1.64_3

LEO 0.031075 9497.05 1S.642 2133,56 0.0061184 1.15110 1.0346 0.00064 1.41702 1.6325

IZ2 0.030690 9224.38 15,264 1962,64 0.0063743 1.12355 0.9964 0.00062 1.41123 1.6297

124 00030292 8945.29 140921 1797,94 0.0066612 1.09561 0.9604 0.80061 1.405Z9 1.6321

126 0,029812 8659060 14.552 1633.69 000069848 1.06786 0.9266 0.00059 1.39918 1.6402

128 00029457 8367.22 1_.173 148S.54 0.0073S35 1.03966 0.6947 0.00097 1.59284 1,654S

130 0.029008 6160.67 13.589 1339.02 0.0070080 1.01669 0.6658 0.00055 1038618 1,7041

L3Z 0.028546 7856079 13.126 1159019 0.008287S 0.58183 0.8425 0.00153 1.37935 1.7461
L34 0.028066 7944055 13,640 1069.77 000087922 0.95260 0,8165 0.00051 1,37226 1.7737

136 0.027598 7236.06 120298 939.98 0.0094886 0.92314 0.7946 0,00049 1.36462 108428

136 0,027021 6082063 110814 019097 000102461 0.89296 0.7696 0.00067 1.35696 1.8996

140 0.026449 6527.17 11.313 698.08 0.0112019 0.66215 0.743? 0.00045 1.34863 1.9712

142 0,025031 6161,78 100763 586.09 0.0126289 D.03034 0*7167 8,00042 1.33966 2.0659
144 0.025155 5771.84 100213 478066 0.0140764 0.79724 0.686Z 0.00039 1.32990 2.1912

146 0.024399 5346.24 90603 375.01 0.0164735 0.76224 0,65?5 0.00035 1.319_5 2.3743

144 0.323537 4677,30 8.835 280.64 0.0197107 00724?6 0.6241 0.00032 1.30674 2,5072

150 0.022499 4362o29 00043 191003 0.0256729 0.70061 0.5666 0.00078 1.79207 2,9215

LSZ 0._21106 3744,11 7.043 107.30 0.0386471 0,69423 0.5388 0*00023 1.27275 3,5090

154 0,018720 7867,55 _.396 29.50 0o1047439 0.74386 0,4649 0.00013 L.73939 5.0619

156 0.008412 7451,26 4.22? 11.07 0*1029151 0,40360 0,3426 1000023 1.10326 3.6722

158 0.007797 3596,31 4,352 17.49 0.0633291 0.38402 O.ZEGZ 0.88038 L.08917 2.5405

160 0.006678 2720,86 b,397 31.39 0,0363510 0,34105 0.2180 0.00049 1,04140 Z.0795

165 0.005754 3073.78 4.446 77.61 0.0239566 0.29809 0.2075 0.00072 L.06544 1.5729

170 0.005187 3280*55 4.469 31.77 0.0181910 0.28061 I.E0_6 0.00090 L.06745 L.3490
175 0+0047?4 3536.?0 4.476 34.57 0.0169639 0.27163 0.2000 0000107 1.05779 1.2145

100 0,00N458 3770,+3 4.4?4 36*70 0*0128608 0.36&05 0.1987 0*00103 1.05306 1,1320

185 0,004197 3995.74 4,467 38.39 0o0113636 0.Zb294 0,1983 0.00134 L.05065 1.0701

190 0*003577 4213,70 4.457 39,76 0,0103341 0.7613D 0.1904 O.00L§Z 1.04795 1.0233

195 0,303787 4424*65 4,445 40.91 0,0093461 0*76065 O*lggo 0.00166 1.04563 0.9867

ZOO 0,0036Z1 463Lo02 4,433 41.68 0.0086Z64 0.Z6071 0.L999 0.00100 1.04360 0,99T3

210 0.003341 5031*10 4.408 43,44 0.0075240 0*26179 0*Z023 0*00207 1.04014 0.9144

720 0.003112 5417.57 4.383 46.63 0.0067129 0.76429 0*2054 0.00234 1.03740 0.8834

230 O.OOZgEO 5793.0& 4,361 45,57 0,0060668 0.26772 0.2089 0,002&0 1.035_5 G,8099
240 0.002754 6159.76 4,340 46.32 0.0659864 0.271/8 0.2127 0.00787 L.033U5 0.8419

750 0o007610 6519.47 4.320 46.93 0,0051797 0,27626 0.2166 0.00314 1.03130 0,8269

760 _*002663 6873.65 b*30Z 47*44 0.0044313 0*28105 O.ZZ07 0,00341 1.02976 0._149

270 0*002369 7223.60 40284 47.07 0.0045377 0.20615 0.ZZ49 0,00360 1.02838 0*8052

280 0o002267 7570.43 4.267 48.23 0.0042837 0.29137 0.2292 0.00396 1.02715 0.7971
200 0.007179 7915.09 4.290 48.54 0.004061N 0.20645 0.2330 0,00424 1,02603 0.7012

300 0.002890 8256*42 4.23N 46.80 0*0038646 0.30717 0,2378 0,00453 1.029C1 0,7850

310 0*002013 060L,12 _.Z17 49.04 0,0036853 0,30764 0.242L 0.00482 1.024u8 0.7800

320 0,001941 8943.81 k.199 49,24 0,0035315 0.31398 0.2465 0.00011 L.02322 0.7799

330 0,001875 9287.00 4,182 40,42 0,0_33886 0.31939 0.7508 0*00541 1.02242 0.7775

340 0.001814 9631,11 4.163 49,57 0.0032565 0,32513 0,2592 0.00971 1.02160 0,76_8

+ TMO-PH&SE 80UNOARY

207



62

60 &TM Z$OB&R

TEHP(RATURE VOLUME

KELVIN CC/GHOLE

+ SS.Ok6 24.42

56 24.$0

58 24,66

60 24.83

62 24,gg
64 2S.16

66 25,34

68 25,51

70 25.69

72 ZS,88

74 26.86

76 26.25

78 26.45

80 2G*GS

82 16,3S

84 27.06

86 27.27

88 ZT.4q
gO 27.71

92 27.94

04 28.18

q6 28.42

_8 28.07
100 20.g|

102 zq. IG

1_4 2q,46

106 2q.74

108 30.03

110 30.33
112 30,64

114 30,97

116 31.31

110 31,66

120 32.03

122 32,42

124 32.83

126 33.27
128 33,73

130 34.23

132 34.75

134 35.31

136 35.92

138 36.58

140 37.31

142 38.11

t44 30*01
146 40.04

148 41.23

lS0 42.6S

LSZ 44,44

LSk 46,81

156 SO.3k

lS8 57.17
160 76.56

16S 118.34

170 140.01
175 158.19

1o0 173.02

185 186,30

190 196.67

lqS 210.24
200 221.23

210 241.9S

220 261.41

230 279.97

Z40 ZqT.GS

2S0 315.19

260 332.11

270 348,67

280 364.95

290 380.99

3:0 396.83
310 412.49

320 428,00

330 k_3.35

3kO 458,66

TMO-PH&$E 80UHO&RY

THERH00YNAH|C PROPERTIES OF OXYGEN

ISOTNERN ISOCHORE INTERNAL ENTHALPY

DER|VATIVE 0(qZV&T[V[ ENERGY

CC 8THIGHOLE ITHIK JIGHOL( JIGHOL(

291569 38.25 -61T9.3 -6030,8

287122 |8.45 *6129.2 *S580,3

277938 37.34 -6024.2 -5874.2

264942 36,26 -sglq,Z *5768,3

260120 35,19 -5814.3 -5662.3

2S1498 34.16 0S7|9,4 -SSS6,4

24304S 33,14 -5604.5 -SbSO.$
234767 32*15 -S499.7 *5344.6

226662 31,19 -5394.9 *5231.7

210726 30.2_ -S290*1 -5132.8

210957 29,32 *$18S.3 -S026.9

203351 28.42 -5080*S -492|.9

195906 _7.56 -kgTS.7 -4814.q

168618 26.65 -4870.8 *4708*8

181485 25,85 -kPSS*l °4602,6
274503 ZS.04 -460|,8 -44%.3

167670 24,24 -kS|S*? *4389.9
160503 23.46 -44_0.S -4283,4

154436 22.71 *4345.1 o4176.7

148033 22,97 -4235.8 -4069.8

141765 21.24 -4133.9 *3962*6

135631 20*54 -4028,0 -3855.3
125628 lg.85 -3921*5 -3747,6

123753 19,18 -3815,4 -3639,6

110003 LO.S3 *3708.7 *3531.2

L12375 L7089 03601.6 -3422,S
106067 17*26 *3494,0 o3313,3

101476 16°65 -3386.L -3203,5
%200 16,05 -3277.6 -3053.2

91035 15,47 -3368.S *2562.Z

85579 14.65 -3058*7 -2170*5
81030 14,33 *2948.2 -2757.9

76185 13,78 -2836.9 *2644*4
71443 13.24 -2724.7 -2629.5

66802 12,71 -2611.3 *2414.2

62261 12,1| -2496.8 *2257.2

S7818 11.66 -2300.g -2170*7

S3474 11,15 -2263.S *20S6*5

45142 10.66 -2142*S *1934*4

45048 L0,27 -2019.5 -180e.6

41260 9.63 -1855.4 -168|.7
37322 9.15 -1768.1 01549.7

33534 8.66 -1637.g -1415.S
253_G 8.15 *LS04.3 -1277.5

26276 7.66 -1366.4 -1134.7

22765 7.15 °1223.3 *906,1

15275 6.63 -1073.b -630*2

16040 G*08 *915.4 06_b.7

12850 S.S4 *746.0 -438*7
g772 4.50 -560*0 -Zig,8

6442 4.36 -348.5 *63.9

4129 3.66 *91,1 215*0

1776 z,e3 270,0 625*6

837 1,88 537.7 1403.2

2751 1.10 1816.2 2535.G
4420 0.863 2113.2 3039.2

S788 0.733 2446*8 3408,S

6553 0,649 2664.4 3716.3

8000 0.586 28S6*1 3965,1

8961 0,$41 3031.3 4235.1

qSS6 0,502 3154.8 4472*5

10700 0,470 3349,7 46q4.7

12266 0.415 3641*1 5112.1

13712 _,311 3915,3 5504.5

1S067 0.350 4177.4 587q*S

16351 0,324 4430,8 6541,6

17580 0.303 4677,S 6553.7

18763 _.ZOS kqLS,l 6938.2

LgglO 0,269 51S6.6 7276,4

21025 _.2SY 5390.8 7605.6

22114 0,243 5622.5 7534.7

23181 0.232 58S2.1 8264.6

24229 8.222 6080._ 8S87,6

25262 0.213 6306,7 8508.8

2628_ 0.205 6532,S q228.@

27286 _.197 b757,S SSkS*9

ENTROPY Cv Cp VELOCZTY
OF SOUNO

J/GHOLE*K • J/G HOLE *K H/S[_

67,25 35,60 53.03 1171

48,Z0 35,48 53,02 1166

70.06 35.07 53,00 1153

?1.86 34.67 52.98 1141

73.59 34*28 S2*96 1128

7S*ZI 33.50 SZ*gS 1115

76.Y0 33.S4 S2.gS 1102
78.45 33.15 52.04 1089

80.02 32.85 52.5S 1075

81.51 32.53 52.55 1062

82.qG 32.21 52.57 104e

44°3G 31.98 SZ*5g 1034

85.75 31.51 53.02 1020

07.11 31,32 53.06 1006

80,41 31.04 53,18 991

85.65 30.77 53,16 q77

_0,94 30,51 53.22 962

YZ.lt 30,26 53,31 948
93,38 31.01 S3,39 q33

54.54 2g°77 53.50 918

55.69 29.54 53.62 903

56,82 25*32 53.75 86P
_7,93 25.05 53.91 872

95.02 28,88 54.08 057

140*09 21.67 54.27 841

1U1.15 26,46 54,45 825

lv2,15 28.26 54*74 018

103,ZZ 20.06 55.02 79_

1.4.23 27*86 55*32 770
1M5.23 27.67 55.67 762

lv6,Z2 27.47 56.06 745

167*20 27.28 56.45 72_

1V8.17 27*09 56.97 712

1V9.13 26*90 57*51 6gS

110.01 26*72 50.13 678

111*04 26.53 58.82 661

111.51 26.35 55.68 644
112*_J 26.17 60*49 626

113.85 26*67 62.35 603

114*85 26*55 63.63 SGS

1_5,81 26.41 84.43 56|

116.75 26.30 66*50 547

117.76 26*19 68.88 SZS

118*F_ 26.11 70.05 504
115.77 2G.08 72072 482

1Z0.11 26*10 75.58 458

1_1*88 26*1_ 80°18 433

123.|1 26,28 84,55 405

1_4.Z1 Z6,N6 52.55 377

125.51 26.08 103.58 346

126.50 27.31 1Z2.28 321

128,78 28.36 158,57 270

131.40 30.42 267.11 222

136.28 33,45 436.55 186

143,28 28.44 129,08 200

146.25 26.38 83.84 211
140.43 25019 66°37 220

lS0.17 24*41 S7.51 229

151.66 23,85 52.00 235

153,00 23,44 40,22 242

154.21 23.12 kS,kS 248
1_5,33 22,86 43,35 253

157.37 22,47 40.33 264

155*2| 22,19 38.28 274

lbi*66 Z1.97 36.75 283

16Z.40 21.80 35,67 201

163.84= 21,67 34.80 205

185.15 21.56 34.11 307

lo6.47 21.48 33.S5 314

167.68 21.42 33.11 321

168.84 21.38 32.74 327

1_9.04 21.35 32.44 334

171,00 21,34 32.20 340

172.02 21,34 32.01 346
173,00 21.35 31*85 352

173*gS 21,38 31.73 358

+ 2O8



TMERMODYNAM[C PROPERTIES OF OXYGEN

C-2

6E ATM ISOBAR

TEMPERATURE DENSITY V(DH/OV_ V(0P/OU) v -V(OP/OV_ (OVZOT_#V THERMAL VISCOSITY TNERMAL DIELECTRIC PRANDTL

CONDuCTI¥1TY )IFFUSIVITY CONSTANT NUMBER
KELVIN GMOLEICC JIGMOL( CC*ATM/J AIM I/KELVIN MWICN-K GICM-$ S@ CNISEC

X 1_

+ 55.0W6 0,OWOgW6 16237,31 20,606 11930,70 0,0132662 L,93330 6,3701 0.00009 1.5T052 5,WSWE

56 _,0W0819 16150.7Z 25.551 11719,99 0*0032811 1.93000 b*1739 0.00009 1,568;? 5.3005
50

60

GZ

6++

66

08

70

72
?4

?6

78

50

82
055

86
80

gO

92

9N

96

90

100

102

1055

100

108

110

112

1111

116
110

lZ0

120

1211

1Z6

LZB

130

132
1355

136

138

1110
LNZ

1;15

1;6

1;8
150

152
1545

IS6

150
100

165

L?O

Lr5

%80

105

190

195

200

210

220

230

2;0
250

200

2?0

200

290

300

310
320

330

3;0

0,0110591 15995.00 20.260 11270,$11 0,0033133 1,91205 5.7667 0.00009 L.565516 N.9953

0.0110201 15030.4++ ZS,963 10833,33 0*00331167 1.09337 S*309L 0,00089 1.55905 W,?120
_.0N0021 15663,32 25,680 105500,89 0.003381; 1.0r1102 5.039_ 0*00088 1,55553 11.W5_6

0.039755_ 1911911,+56 25.351 5994.56 0.0_34175 1,0S+504 N*TL43 0.00008 1.95121 ;.2077

0,0391160 153_3.77 29.035 9592,+59 0.083_S01 2.033k7 11.+5131 0.00080 1.5N6_7 3.98_&

0.039195 15151.19 2_.715 9201.63 0.00349113 1.01235 ++.1339 0.0000? 1.5;ZBZ 3.?739

0,030920 111976,63 2;.390 0021.72 0.0035352 1.790T2 3.0749 0.00087 1.$381B 3.5803

0,0306114 155000.011 2;.061 BkSZ,5] 0.0030700 1.76063 3,03WB 0.00086 1.53379 3.N009

0,030367 155621,30 23,727 0091,04 0.0036227 1.711610 3,11110 0,00080 1.529111 3,23;5

0.038084 14k++0.31 Z3,390 ??kS,30 0.0036696 1.72317 3.2052 @,00005 1.52501 3,0003

0,03T808 111257.13 23.050 Tk06.00 0,0037168 1,69906 3.0135 0*00085 1,52059 2.93711

0*_37526 1550710S2 2Z*707 7070006 0,0837705 2.6?622 208306 0.00064 1*51E25 2.0050

0,0372552 13003,45 22,362 6700.05 0.0038249 1.60226 2,0707 0.00004 1,$1170 2*60211

0.038956 13692.40 22.01N 655550.95 0,0038822 A.02001 2,5170 0.00003 1.Y07_2 2,5691

0._36668 135599.53 21,666 61kB.$k 0.0039552_ 1,60350 2,37S6 0.00082 2.S0271 Z.116553

8.036378 13303.40 21,316 5006.10 0,00++0066 1,57875 2,25539 0.00081 1.119810 2.3075

0._36005 1310k.50 20,965 5572.89 0.0040743 1.55379 2.221& 0,00001 1.1193o3 2.2703

0.035T9C 12902.?u 20.61k 9298,0W 0.00_1_61 1.52062 2.0081 O.O00BO 1,+50903 2.1902

0,0351191 1269r*P6 20,263 5031,+53 0,005522255 1,50327 1.9020 0.00079 1.481141 2,1200

0*035190 125509.60 19.911 +5772.01 0.0043037 1*kP776 1.B0119 O*0OOrB 1.;797q 2,0517

0,03++885 12270,12 1].561 k522*12 0,0043903 1.45209 1,T1;1 O*OOOr? 1.075011 I*YBB6

0,0355577 12063.17 19.211 +5279.02 0.00554030 1,+52629 1.6297 0.000T6 1.1170_9 1.9311

0,0355265 110554,61 16*061 ++0++3*39 0*00555022 1,++0036 1,5513 0.000r5 1.1165119 1.0790

0.0339++9 11622,31 18.513 301S.055 0.0046007 1,375531 1,9705 0,0007k 1.1160611 1.0321

0,033628 11396.11 10.166 3593*?8 0*00++803++ 1.355115 1.+5100 0,00073 1.45573 1,7901

• 0,033303 11105,05 17.020 3370,4S 0*0049271 1.32189 1,35570 0,00072 1.115075 1,1529

0,_32972 10931,355 17.+576 3171.09 0.0050611 1.Z9552 1*2891 0.00071 1.N+5571 1.720k

0*032630 10692,k3 17.132 2970.93 0*00520655 1*28908 1.23555 0.000?0 1,b+5059 1.6924

0.032292 105540,09 2S.790 2776.43 0,00536k7 1*24250 1.1837 0.00069 1*b3930 1,bBBB

0.031942 10200,55 16*kk6 2546.25 0.00SS377 1.21503 1.1362 0.00067 2,N3008 1,61197

0.031984 99557.22 15.106 2406*2S 0.009?27_ 1.10906 1.0919 0*00066 1,02N_8 1.6350

0,031210 9600.65 19.76W 2230*33 0.0059363 1.16217 1.0506 0*000b5 1.+51916 1.b2558

0.0308_3 9552_.70 15.k22 2068.36 0.00616755 1.13510 1.0110 0,00063 2,N1352 1.0152
0,0305557 9159.17 15*076 1896.28 0.006++2++3 1.10800 0.9756 0.00062 1,407755 1,0183

0,030060 8880.0_ 1W.727 1737,99 0,0067113 1.08069 0.95515 0,00060 1.W0101 1.0226

0,0296559 0599.kl 1_.370 1905,40 0.00703550 1,05319 0.909++ 0,00059 1.39570 1,6323

0*029210 8390,60 1$,677 15535,8_ 0,00?++238 1.02501 0.078_ 0.00050 1.38929 1,_?055
0*020776 0110.73 13,311 1296,30 0,007855556 0.99701 0*8540 O,0OOSk 1,30275 1,?0;7

0.020310 7820.T3 12.870 1160,+50 0.0002378 0.96098 0,032u 0.00093 1*37599 1.7289

0.027838 7521,37 12.550 1030.90 0*0080N20 0.9++039 0.008P 0*00051 L*36093 1*78711

0.02?335 7202.77 12.102 910.65 0*0094518 0,91155 0.7850 O.O00k9 1.36155 1,0321
0.02680++ 6077.355 21.646

0.026239 65117.05 11,192
0,02563N 0200,12 10,609

0.02697_ 9826.83 10.1553
0,0211255 51139.27 9,532

0*023+44 5031.93 9,925

0.0225011 N590.57 B,2SZ

0.022364 +5100.07 7,_73

0*01900k 3550.kS _*k99

0.017491 2927.25 +.326

0.013082 2533*+56 11,3155

0.008115£ 2779.18 ++.557

0,307102 30555.86 _,600

0,006322 3313.N9 11,602
0._05780 3559.51 _,603

0,_05066 3795.35 W,595

Q._05033 ;023.02 _.582

0._0;757 112113.95 11,567

O,_ON920 N+559,15 11*550

0,_0N133 11875.20 11,516

0,003825 9275,++? W,++8++

0.0035?2 9662,99 ++,++55
0.00335_ 60110.11 k.k29

0.d03173 01108.78 ;.1105

0.003011 6??O,bB _,383

0.002868 7127.26 _.363
0*_027_0 ?++?9,78 W.311;

0.002625 7829,30 _.326

0.002520 0176.9++ 11.308

0.002112N 8523.3++ _,zqo

0.002336 8869,29 W.272

0.002255 9215.36 _,293
0.00210C 9502,08

000.26 0.0101855 0*08230 O*?BO_ 0.000117 1,35380 1._072
600*117 0.01110T7 0*552113 0,7359 0*000115 1.355959 L,9608

503.5? 0*01225++0 0*82102 0.70q3 0,000112 1,336_2 Z,ONB++

+581,55 0,0137628 0,79025 0*6020 0,00039 1.32735 2.1626

309,05 0.01561_5 0.75731 0.6530 0*0003? 1,31690 2,2892

301.26 0.0A03925 0,72214 0*6229 0*00033 1*309;2 2*;896

21g.91 0.02263311 9.69969 0,$076 0.0003G 1.29210 2.7269

1556.10 0,02902++? 0*60++66 0*9++5++ 0*00026 1.27606 3*_BOB

82*02 0.0k46620 0.67619 0.S005 0*00021 L,25516 3.bB_3

31,06 0.0912550b 0.6095? 0.4330 0.00015 1,22250 5.2;10

10.93 0,1224737 0*60260 0.3301 0,00011 1,16333 6.9069

Z3.50 0.0465511551 0.110553 0*2++96 0,0003? 1,1G37k 2,11029
31,++S 0,02745531 0.311004 0.2316 0.0009W 1.08671 1.7821

36.59 0,0200300 0.31318 0.2231 0.000?5 1.07695 1,11776

+50*10 0*0161572 0,29909 O.ZlB++ 0*00090 2*0?020 1.312/

++2.93 0*0137000 0,29069 0.2156 0.001011 1.065_7 1.2050

N5,10 0*01190N9 0.289++9 0,21110 0,00118 1,06095 1,1295

116.80 G*0107183 0*28225 0.2133 0*00131 1,05753 L,_733

++8.36 0,G097205 0.2003k 0.2231 0,001113 1,055562 1.0296

S0,70 0.0_82727 0.270118 0.2139 0.00167 1,055987 0*9683

SZ,++S 0.0072998 0,27099 0,2100 0*00191 1*0k610 0*9256

93.81 0*00055960 0,2888? 0.218_ 0*002111 1.0N300 0,09112
S++*90 0*009q0511 0,203?5 0.2215 0*0023? 1.0;0_8 0.87_1

$9,70 O*OOS++2q8 0.28731 0,2248 O*O02EO 1.03813 0,0511

50.§0 0.0050376 0.29130 Q,2284 G*0028_ 1.03617 0.0350

57,10 0.00++70?0 0.2957_ 0,232_ 0.0030? 1,0311;3 0,B_33

57.61 +,00911259 0*300111 0.2361 0.00331 1,132db 0.0130
50*055 0.0055181P 0*301193 Q*2NO0 0*00355 1.031110 0*8055

SO*++Z 0.083q675 0*32023 0*2541 0*003?9 1.03021 o*?q??

_8,7++ 0.0037??9 0*31960 0*2N02 0*00;0; 1.029;5 0.7912

99*02 0,0836085 0,3210; 0.2523 0*001129 1.02799 D,7859

59*27 0.G_355961 0.32653 d,2560 0*00++05 1.02701 0.78L6
N.235 59.N9 0,0_33180 G,33206 Q,ZB06 0,001100 1,02610 _,7750
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C2

?0 _TN ISOBAR

THERHODYNAMIC PROPERTIES OF 0XYG_N

TE_ERATU_E VOLUHE |SOTHERH ZSOCHORE INTERNtL ENTHALPY ENTROPY Gv Cp VELOCITYOF SOJNO
DERIVATIVE OE_IV&T|VE EN(RGV

KELVIN CCIGROLE CC &TRIGHOLE 8TRIK JIGROLE JIGHOLE JI_HOLE-K JIG N3LE -K RISE=

+ SS,I&Z Z+,41 ZY27g4 39,00 ob277,6 -6004,4 67.32 $5,6Y 53.00 1123

$6 Z4._8 038895 38.53 -6133.6 -5960,0 o0,2Z 35._£ 52.g5 1165

58 Zk.64 27+730 37,+2 -6028.8 -SBYk.1 og.g4 35.10 52.96 1156

80 Zk.80 070752 36.33 -5+Zk.L -8748o2 71.17 30.70 52.9+ 114b

80 24.5? 061959 35.27 -5519.4 -5642.3 23.51 34.30 52.92 1131

64 25.14 Z53344 34,24 -5714,5 -5S36.S TS.19 33,98 5Z.90 1118

88 25.31 Z44915 $3.73 -5610.Z -$438.7 _&,SZ 33,58 5Z.89 1105
be ZS.49 736698 32024 -5505.6 -$324.9 75,40 33.23 5Z,85 1092

?0 29,66 2Z8975 $1.27 -5401.1 -521q,1 ?5.93 32.50 52,85 1079

72 29.89 020661 30.33 -9796.8 -5113.3 dlo3Z 3Z,57 52.89 1085

?+ 26.03 010910 09,01 -9192°2 -SG07.$ 47*87 32.06 52.90 1952

78 08.22 209331 06,91 -9087.7 -4901.7 64,28 31.95 92.92 1036

75 08.41 197909 27,64 °4963.2 -4755,8 89*65 31,66 52.94 1024

80 06.61 190846 06o70 -4879.6 -4689,9 86,99 31,37 SZ.97 1010

82 08,31 183537 29*99 -4774,1 -4583.9 88,30 31.09 53*01 gq5

04 Z7.02 178981 05°14 -4669°4 °4477.8 89.58 30.83 53.06 981
$6 27.23 189775 24*34 -4964*7 -4371*6 50°83 30*97 53.12 967

88 +7.44 163114 03,57 -4480.0 *4285.3 92.09 30,32 53.28 qs2

50 27.66 158557 00,81 -4355.1 -4158*8 93.25 30.07 53.26 937

q2 27.09 150221 20o00 -4250.0 -4852.2 _4.42 29,83 53.36 922

54 28.12 143983 ll.36 °4144,6 -3945.+ 99.57 29.60 S3.47 qo?

96 28.36 137879 20.66 -4035.4 °3838.3 _6,70 29,38 53,$5 092

98 08,68 131918 19.97 -393308 -3731.8 V7,80 29,16 53.73 677

100 28.85 L06886 19,31 °3828.0 -3623°8 98.89 28.94 53.88 862

102 29.11 129350 18,66 -3721.+ °3515.4 99.96 20.73 5+°08 047

104 2q,30 114758 18.02 -3815°5 o3407.1 1JI.01 05.50 54o78 831

106 29.68 109Z87 17,40 -3904.7 -3798.4 IU2.O§ 28.32 54.40 518
108 29.94 103934 16.79 -3451,5 °3189°1 Iv3.07 08o12 54.73 800

110 39,23 q8898 16.20 -3Z93.8 -3079.4 104.07 27.gZ 59.01 749

112 30,94 93575 19*82 *3185*7 -2989,1 109.07 27.72 55*32 765

114 30.86 88583 15.05 -3076.9 °Z8S4.1 1_6.0S 27.53 55,67 753
116 31.15 83859 14.50 -2967.6 -274G*3 ld7*00 77*34 58.08 737

_18 31.53 76863 13,95 -2857*+ -2833*8 1j7.98 27.14 56.49 721

120 31.09 74172 13.02 -2706.5 -2S21.3 1u8094 28.95 58.97 709

102 32.27 69S08 1Z,65 -2834.8 o2485°7 1v9*89 28076 57.52 888

124 37.66 65098 12.38 -0921,7 o22_.0 1_0.83 28.97 98.17 87Z

128 33.06 61714 12.87 -2407.6 -0173,0 111.76 24.37 58.81 655

125 33.52 96432 11.37 -2792.2 -2054.4 I_2.69 26.19 59,58 830

130 34,00 52083 11.87 00173o5 -1932o4 113°84 28°85 61°24 615
132 34.49 41015 10.39 -Z093*6 °140609 114°55 26°57 62.36 597

134 39.02 44275 9.88 -1931.9 01683°4 1_5.53 28.44 63.14 STq

138 39.55 40818 9,44 01896.0 -1595°6 118042 26.31 64.70 561

138 36.21 36713 8.94 -1681.8 -1425.0 147.43 26,20 86*00 541

100 36.87 33130 8.45 -1552.5 -1291.4 118.39 26.11 67.65 501

142 37.60 25633 7,96 -1420°7 -1154,0 IA9.36 28.04 89.79 501
144 38.40 28736 ?.SO -1284.6 -1812.2 1_|,39 2&.02 70.17 080

148 35.29 22090 7.00 °1100.i -865*4 1_1.37 26.04 74,49 057

148 40.30 19748 8.52 -997.3 0711*5 1_2.41 26.09 78.58 434

150 41°45 16609 5.kZ -043.9 -549.g 1_3050 76.15 80.99 409

152 42°81 13751 S.53 -881.1 -377,5 I04.84 28.3+ 8q.15 384

154 44.4+ 10977 5.02 -5U8°I -190*9 1_5.88 26.97 57,23 357

156 +8.49 6395 4.49 -314.1 15.7 I77.19 28.91 108.92 328

158 49,20 6033 3.90 -97.2 251,7 1_8.70 27.47 127.13 zq?

160 53°08 4006 3.35 158.? 535°Z 130°08 28.86 157.08 253

165 74,80 1800 1,59 1052.6 1583°2 136,92 30°32 22?.62 207

170 101o53 3039 1.31 1725*? 2448.9 142.1| 27.91 128.2t 210

175 120.62 4492 1.04 2115.3 2970,6 1_5.13 28.25 88.25 215

180 135.90 5791 0*885 2397.4 3361°5 107.33 25.20 ?0.86 227
185 14q.11 6972 0,777 2629,7 3687,3 1_9,12 2_.47 60.$4 234

190 160,53 8024 0.701 2832,5 3574.0 150.65 23.93 54.51 24L

lgS 171°55 0959 0.6+3 3016o6 423505 1_Z*01 23,52 50.33 247

Z_0 182.10 9q13 0.596 3187.5 4479.1 1_3.24 23.21 47.27 253

010 201.13 11599 0.524 3502.6 4925°2 159°44 22.74 _3.08 088

220 218.79 13142 0.470 37q3.7 9345.5 1_7.37 20.41 40.35 224
230 239.44 14579 0.kZ5 _088,o 5735.8 159.12 22,15 38._Z ZS3

240 251,44 15933 0.399 4332.1 8115,5 180,73 21,98 38.95 292

250 286.85 17223 0.367 458700 647q,7 luZ,Zl 21.50 35.85 300

280 281.81 _0480 0.343 4835.3 5834.2 1o3.60 21.67 35,03 357

270 256*_2 19654 0,323 5078.5 7180.9 164.91 21.56 34,35 315

280 310.73 2051Z 0.308 5317.5 7521.5 106°15 21.48 33.79 322

250 324,81 21940 0.290 5553.3 7857.1 167.33 21°02 33.34 325
380 335,67 03043 0.277 5708.4 8188,5 185.45 21.38 30.57 335

310 352.37 24125 0.265 6017,4 8516,7 189.53 21,35 32.67 342

320 385.51 25188 0.25+ 6246,5 8842.1 170,56 Zl,34 32.42 348
330 3?9.33 _8235 0.244 8+74.8 5165.3 1_1.55 21,35 3Z.22 354

3+0 392.83 07285 O,Z3k 8701.9 5488,7 122.51 21,36 32.07 380

* TWO-P_ASE _OUNOARY
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THERHOOYN&HIC PROPERTIES OF OXYGEN

C-2

70 ATN ZSO8&R

TE_PER&TU_E O_N$Ir¥ V(DN/OVip V(DP/OU_ oV(OP/OV) T (OV/DI_/V TNERNAL VI$CO$IIY TNERHAL OIELECTRIC PRANOTL
GONDUCTIVITY DIFFUSIVITY CONSTANT NUHUER

KELVIN GNOL(/CC JtGMOL( CG*ATH/J ATN I/KELVIN HM/CN-K G/CN-_ SQ CN/SEC
X LO o

• 5S,162 0,340965 16297,51 26,676 11994,39 0,0032010 1*73976 6,4102 0,00089 1,57082 5,_733
$6 0,340854 16Z30,02 Z6,557 11002*30 0,0032646 1,93252 6,Z291 0,00089 1,569_3 5,3374
$8

bO
62

64

66

60

?0

7'2
;'4

;'6

78

00

86
_s

90

92

94

96

_8
100

104

1_6
1:10

110

11Z

114

116
110

120

122

1Z4

126

lZ8

130

_.32
134

136

130

140

14Z
1N4

146

150

152

104

1S6
158

160

165
170

17'5

LSO

_.85

190

2OO
Z10

Z20

Z30

240

250
26O

270

280
290

300

310

3_0

3"10
340

0,040506 16060.01 26.26? 11353,22 0.0032960 1.71_74 5.8195 0.00009 1.$6474 5.6302

0,040318 15904,45 25,9?0 60916,29 0*0033285 1,89624 5,4396 O,GOU8q 1,560_4 4,2457

_.G400YC 15739.29 26*667 10491.34 0*0_33622 1.07706 5.0072 0.00009 1.55614 4.4820

0,03978_ 15572,45 25,357 10070,21 0*0033973 1,05726 4,7604 0,00088 1,55184 4,23?6

G*_39509 15403,06 25*043 9676,35 0,0034330 1,03608 4.4572 0,00088 1,547_2 4,0109

9,03923? 15233,45 2_,723 9ZOS,?g 0,0034718 1,01595 4,1760 0,00088 1,54320 3,8088

0,038964 15061,13 2_,398 8906,20 0,0035114 1,79452 3,9152 0,00067 1,53806 3,6058

0,030690 14086,0? 2;,0P0 8037,3Z 0,0635520 1,??Z61 3,6732 0,00087 1.53451 3,4251

G,_38414 14710,53 23,737 81?0,92 0,0_35960 1,r5020 3,4_P 0,00086 1,53015 3,2574

0,038137 14532,10 2],401 7030,76 0,0036413 2*?2?55 3,2405 0,00086 1,52578 3,1020

0,_37059 14351,45 23,062 1492,59 0,0036468 1,70445 3,0473 0,00005 1.S2139 2,95?9

0*:37579 14160,52 22,720 ?164*20 0,0037306 1,60101 2,8601 0,00084 1,51698 2,8244

0*037297 13943,24 22,376 6045,3N 0,0037909 1,65726 2,7010 0,00084 1,51256 2,?007
0,037013 13795,48 2_*031 6535,00 0,G¢30460 1,63324 2,5475 0,00003 1,50811 2,5862

0,036?27 13605,21 21,604 6235,35 0,0039041 1,60895 2,4042 0,00002 1*5036_ 2,4_04

0,_36439 13412,29 21,336 59k3*78 0,0039653 1,58N43 2,2713 0,00082 1,b9915 2,3626

0,_36149 13210,65 20,980 5660,8r 0,0040301 1,$5970 2,1979 0,00081 1,49463 2,2924

3,035857 13018,15 20,639 5386,42 0*0040988 1,53477 2,0334 0,0008@ 1,490_0 2,2:93

0,035561 12816,74 20,291 5120*Z1 0,0041715 1,50967 1,9271 0,000?9 1,405_9 2,1328

0,035263 12612,2? 19,943 4062,05 0,0_42489 1,48441 1,8283 0,000?9 1,40060 2,D627

0,_34962 124_4,04 1_,095 4611,75 0,0043312 1,45901 1,736o 0,00070 1,47622 1,9985
0,03465? 12193,?3 19,249 4369,10 0,0044290 2,43340 1,6514 0,00077 1,47152 1,9399

0,334349 11979,40 10,909 N133,92 0,0049129 1,40763 1,S722 0,00076 1,46678 1,8867

0,034037 11761,55 18,561 3996,03 0,0046134 1,38208 1,4966 O,O00?S 1*66199 1,8306

0,033F21 11540,0_ 16,220 3685,26 0*0647213 1,35623 1,4301 0,00074 1,45714 1,7955

.0,333400 11314,69 17,400 3471,43 0,0_48374 1,3302_ 1*3&65 0,00073 1,45224 1,7570

0,_33075 11045,41 67*542 3264,3Y 0,0049626 1,30426 1,3072 0,00072 1*44727 1*?231

0,032744 10052,03 17,206 3063,97 0,0_90980 1,27815 1,2S21 0,00071 1*44223 1,6936

0*332407 10614,38 16,872 2870,02 0,0092449 1,25196 1,2007 0,00069 1,43712 1,6605

0.032063 10372.33 lb.540 2682,41 0.04S4046 1.22570 1.1527 0.00068 1.431_2 1.6478

0,031713 10125*73 15,210 2501,01 0,0055790 1,29935 1,1080 0,00067 1*42663 1,6309

_,031356 9074*40 13,880 2329*Z0 0*0U57699 1,17291 1,0662 0,00056 1,kZ123 1,6185

0,)30909 9618,27 15,551 2156,36 0*0059?98 1,14638 1,0271 0,00064 1,_1573 1,6105

0.030614 9357.23 15*226 1992*92 0*0062115 1.11975 0.9905 0.00063 1,_1010 1.6068

0,030220 9091*37 14,090 1035,29 0,0_64643 1,09301 0,9562 0,00061 1,_0433 1,_078

G*_29832 8820,93 14*504 1603,44 0,0_67543 1,06614 0*9Z40 0,00060 1,39441 1,6136

0*029416 8628,1_ 13,045 1531,46 0,00?0900 1,03860 0,8931 0,00058 1,39222 1,6457

0*020991 8353,36 13,489 1392,01 0,0074649 1,01144 0,866N 0,00056 1,38593 1,6693
0,020552 0060,50 13,00? 1264,15 0,0070141 0,90410 0*8443 0,00055 1,37944 1,_930

0,028096 7794,60 12,767 1135,56 0,0003110 0,95655 0*8219 0,00053 1.$7271 1,7396

0.0276_0 7497.40 1_.349 1014.02 0.0080136 0.928?9 0*?992 0.00051 1.36672 E,7769

0,027122 7195,41 11,930 896,55 0,0099019 0,90070 0,?760 0,00049 1*358_4 1,8213
0.026597 6090.09 11,526

0._26042 6972.32 11,068

0,025453 6239.00 10,559

0,024015 5902,7? 10,075

0.024124 5945.52 9.539

0.023360 5176.0u 5.991

0.022501 4787,21 8.390

0.021509 4382,39 1,757

0,020325 395?,63 7.055

0.018840 3534,89 6.166

0,013369 2811,23 4.B07
C,009849 2929,65 4.767

0.008291 3163,73 4,?76

0.007357 3408.15 4.77?

0.006706 3644.05 _,735

3._06214 38?3.93 4,718

0.00_819 4098,91 4,697

0,009492 4310,97 _.675
0._04972 4?45.46 4,631

0.004571 5155,9_ _,509

0.00N2_7 9552,77 b.553

0.003977 5938,10 4.520
0.0037_7 &31_.08 _.492

V*003540 6688.20 4.467

0._03374 ?044.08 b*_44

0.J03218 7401,11 4,423

0.003079 ?754.49 4.403

0.002953 8105.29 _,384

0.002838 845_.4J _,365

_,302733 8802.7_ 4,347

0,002636 9150,8_ _,328
0.00254? 9_99.32 _.309

708,17 0,0101298 0.87237 G,?S2_ 0,00047 E,35079 1,0808

683,10 0,_109804 0,04395 0,7278 0,00045 1,34273 1,9459

582,61 0,0120108 0,81426 0,7027 0,00043 1,33420 2,0198
490*04 0,0133205 0,78408 0,676_ 0,00040 1,325_1 2,1181

402.61 0*0149645 0*Z5307 0.6491 0*00038 1.31511 2*2355

321,23 0,0172213 0,?2071 0,6201 0,00035 1,30422 2,3972

247.00 0*0203094 0.69912 0.5889 0,00032 1*29205 2.5596

180.65 0*0248539 0,68119 G*5548 0*00029 1.278_8 2,7?23

122,62 0*032121? 0*66552 D.$166 0*00026 1,26166 3*0838

75,4? 0*0444301 0,65256 0*4?23 0*00022 1*24164 3,552?
24,06 0*0009694 G,57895 _,3400 0*00019 1,16737 4,1778

29,93 0,0437917 0*43942 0*2767 0*00035 1,12159 2*5243

3?.24 0,0279071 0.3728_ 0,2540 0.00061 1.102_1 1.8298

42*60 0,020?924 0*34209 0*2426 0,00066 1,00993 1,5703

46,76 0,0166178 0,32410 0*2359 O.0OO00 1,=0176 1,3772
49.86 0,0140700 0.36360 0.2317 0.00093 1*07560 1._590

52,37 0,0122788 0.30660 0.2291 0*00105 1*07069 1,1752

54*44 0*0109448 0.30203 0*22?5 0*00216 1.066&2 1.1127

5?.6? 0,0090?06 0.2964C _,2263 0,00138 1,06019 1,0279

60.07 0.0V78250 0.29440 0,2268 0*00180 1.055_4 0.9712
61,91 0,0_65185 Q,2q456 0,2263 0.00181 1,05126 0.9306

63.3? 0,0062289 0*29661 0,2305 0*00201 1*04796 0*9000

64,54 0.0066046 0*29861 0,2332 0,00222 2.04915 0,eT62

65,50 0.0052N27 0.301_9 0*2363 0,00243 1,04271 0,0572

66,30 0*0040757 0,30540 0,2396 0,00264 1,0N058 0.8418

66,98 O*OGk56SS 0.30953 0,2431 0,00205 1,03869 0,8292

6?,55 0*0042992 0*31346 0*246? 0,00309 2,03699 0,8199

60,04 0*G04@6_6 0*31836 0,2504 0*0032? 1,035N6 0.8104
68*46 0*G038640 0.32330 _,2542 0,00349 1,03_6 0*8025

60,64 0*0036833 0,32850 0,2581 0,00371 1,03279 U*_960

69,16 0,G035215 0*33370 0*2620 0*00393 1,03162 0,7906

69,45 0,0v33756 0*33897 0,26§_ 0*00415 1,03053 0,7861

• TMO-PHASE _OUNOARY
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G-2
THERMODYNAMIC PROPERTIES OF 3XYG_N

80 ATM ISOBAR

TEMPERATURE

KELVIN

VOLUME ISOTHERM ISOCHORE INTERNAL ENTMALPY ENTROPY

DERIVATIVE DERIVATIVE ENERGY

CC/GMOLE CC &IMIGMOLE &TM/K JIGMOLE J/GMOLE JI_NOLE-K

CV

JIG MOLE

Cp

*K

SS,277 Z_,WO Z96016 3g.E$ -6175,8 -5978.0 67.35 35.7: SZ.96

56 ZW,_6 Z99661 38.61 -6138.0 -5939,7 68.04 35.55 52.55

$8 _.62 281514 37,50 -6033.4 -5833.q 69,90 35.13 SZ.gZ

60 24.78 Z7Z555 36.41 -55Z8.9 -5728.0 71.65 3W.TW 52.90

bZ 24.95 263781 35.3S -58Z4.5 -5622,3 r3,42 34.35 52,87

64 ZS.£1 Zs§lgd |_.32 -STZO,L -5516.5 IS,LO 33,98 SZ,Eb
66 25.Z8 Z46777 33.31 -$615.8 -5410.8 70,P3 33.62 SZ.04

68 85.66 E38541 32.3Z -5511.5 -5305.1 78.31 33.Z7 fiE.83

70 25,66 Z3O_TS 31.36 -5W07.3 -fi199.5 ?9.86 32.94 52.83

72 ZS.82 222585 30,62 -fi303.1 -5093.0 01.33 32.61 52.83

76 Z6*00 zLke60 Zg,50 -fi198,9 -698g.1 8E.77 3Z.30 52,03

76 26.19 2_730_ 28.61 -5094.7 -6802*5 84.L0 32.00 5Z.8W
70 26.38 199901 27.73 -4990.6 -6776.7 89.56 31,70 52,86

80 26.§7 192661 20.88 -W066.6 -6671,0 56.49 3L,kE 52.85

82 Z6,77 105976 26.05 -W782.2 -6665,Z 88.Z0 31.15 52,52

S_ 26,90 170666 25.ZW -4677.9 -4_59,3 _9,68 30,88 SE,96

86 27,18 171064 24.46 -4S73._ -4353.3 98.7E 30.6Z 53.01

88 27.40 101229 23,67 -6669,3 -6247.Z 95.56 30.37 53.07

90 27.61 158739 22,92 -6366.8 -4140.9 93.16 $0,13 53.14

92 27,8k _52391 22.19 -_260.2 -6d34.6 _4.30 29.89 53.23

96 28.07 166181 21.67 -WLSS.5 -39Z0o0 _S.45 29.66 53.32

96 28,30 160107 20.77 -4050.6 -3821,2 Y6,97 29._W 53,63
98 28,54 136166 20,C5 -3965.6 -3714.2 97.68 25,22 93.$6

LdO 28.79 120395 19.43 -3840,3 -3607.0 _8o76 29,00 $3.70

132 29.06 3226T1 14.78 -3736.8 -3699.6 99.83 28.79 53.86

L_k 29.31 117113 10.15 -3689*2 -3391.5 1&0,87 28°58 94,0_

LO6 Z9.58 111677 17.53 -3923.0 -3203.2 IU1,91 28,33 Sk.Z_

108 29.85 IU6360 16.93 -3616.5 -3174.5 142.92 28.18 56.47
110 30.16 101161 16.36 -$309.7 -3065.k 1_3,92 27.98 56.72

LLZ J0,66 96_77 L5,77 -3202,_ -29S5.6 1,_,91 27.78 S5.00

LL_ 30.75 91196 15.21 -3056,6 -2865.3 $05.89 27,59 55*31
116 31,07 86265 14,66 -2986.2 -273_,3 1v6.85 27,39 55.66

118 31*k1 81_53 16,12 -2077.Z -2622.6 1_7.81 27.19 56.09

1_0 3L.76 76068 13,59 -2767.5 -2510.1 1u8.70 27.00 56.68

lZZ 32.12 72308 13.00 -Z657.0 -2396.6 lu9.69 26.80 56.56

126 32.51 67872 LE.ST -2965.5 -2_02.0 110.62 26.60 97°$0

126 32.91 63561 12*07 -Zk33.L -2166.3 111,55 26.W0 58.10

_20 33.33 59313 _1.50 02319.5 -2045,3 112.47 26.21 58.77

130 33.78 54526 11,08 -2202.9 01925,1 113.45 Z6.71 60.29

132 36,25 $0516 10.60 -2089,3 -1807.7 L14,33 26.59 61,26

136 3_.76 _7191 10,12 -1966,0 -1686.3 115o26 26.46 62.06

136 35.29 6360b 9.67 -LEWS°L -1559,1 L16.18 26.33 63,30

138 35.87 35770 9.19 -1722.3 01W31,6 117.11 26.22 64.41

1_0 36.W8 36260 8,7Z -1597,2 -1301.5 I18.05 26.12 65.71

L_2 37.$5 3282W 8.28 -1469.5 -1168._ 118.99 26,0b 67o_6

LOk 37.88 29502 7.81 -1338.9 -1031.9 1_9.95 25.98 69.26

Lb6 30,67 26263 7.32 -1205.1 -091,6 120.92 25,97 71.12

LW8 39,56 23196 6o9Q -1066.5 -?kS.8 121.91 2$.97 76.E0
150 _0.54 20222 b,k3 -923.k -596.8 L_Z.�Z 26,01 77,01

LS2 _1.66 17367 5.97 -774.3 -_36.6 1Z3.97 26.08 80.97

15_ 62.99 1467_ 5.5L -61T.7 -269.6 1¢5.06 26.20 85.78

156 _._6 12127 5.06 -_51,8 -91,4 1_6.21 26.36 92.22

LSe W6.Z8 9799 4.56 -276._ 100.8 1_7.66 26,58 99.90

160 48.53 7687 k,11 -�L.E 312.2 1_0.76 27,51 _11,36

165 57.61 38Z7 2.91 501.9 966.5 132.80 28,35 150.82

170 Pk,39 2831 1.97 1188.9 1791.5 137,71 23._1 159.52

17S 92.82 371G L,66 1722.5 2474.9 1_1,60 27.07 114.93

160 108.24 49Z8 1.19 Z093,L 2970.S 1N6._7 25.91 87.1E

185 121.29 6112 1.02 2370.5 3361.6 1_6.62 25°06 71,62

190 132*81 7222 0.898 2617,L 3653,7 1_8.39 2_.42 62,34

195 1W3.28 8257 0.810 2826.7 3988.L 1_9,9E 23,93 56.19

2_0 192.97 92_1 0.7W0 3016.8 k_Sb.T 161.20 23.55 51.67

210 1TO.T; 11020 O,6NO 3359.0 _763.0 153.66 23.00 ;6.07

220 187.03 12665 ;.568 3666.9 5186.9 1_9.71 22.6Z W2.55
230 23E.30 14153 0.51_ 3957.7 5597.6 1_7.55 Z2.33 kO.L2

2_0 216.82 1557@ 0._70 k232.0 5989.5 L59,ZZ 22.10 38,36

250 230.76 L6914 Oeb3S kkQS.6 6366°1 LoO.?S 21.92 37.0Z

260 2;4.25 18200 0.406 W751,0 6730.9 1o2.10 21.77 35.98
270 257,38 L9437 0.38L 5000._ 7086,3 Lb3.S3 21.6_ 35.L5

2_0 ZTO.Zl 20635 0.359 52W4.0 7_34,_ 1_6.79 21.5_ 3_,68

290 282,80 21799 0,360 5686,0 7776.k 1_5.99 21.66 33.9N

300 295,18 22936 0.326 5720.? 8113.S Lo7.13 21._1 33.k9

310 307.39 26069 0.309 5756,8 84_6,5 LbE.Z3 21.36 33.13

320 319,_6 25162 0.296 6106.S 0rr6,3 1_9.27 21.3w 32,84

330 331.39 26217 0.286 6617.2 9103.5 2?0.28 21,33 32.59

3WO 3_3.22 Z7278 0,Z73 b646.3 9;28.4 L?L.Z5 21,34 32,40

* TWO-PHASE BOUNDARY

VELOCITY

OF SOUNO
M/SE:

I179
1171

1155

2146

1136

112I
1108

1099

1032

1068

1055

LO6L
1027

1013
9_

585

971

956

9W2

927

912

857

882

867

852

837

822
807

791
776

761
765

729

713

698

682

66S

669

627
609

592

575

S56

937

519

699
_77

658

435

413

350

367

36l

314

25W

226

223

229

235
242

248

263

Z6W

276

28W

E�Z

301

309
316

323

33O

33?
3_6

350

356

362
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80 _TM l_Ofl_R

THERMODYNAMIC PROPERTIES OF OXYGEN

G-2

TEMPERATURE DZNSIT Y V(DH/or) D V($PIOU) v -V (DP/OV) T (OVIDT_V T,ERMAL VISCOSITY THE RM& L DIELE C T< IC PRANDTL
CONOvCTI¥1TY 3[FFUSlVIIY CONSTANT NUMdER

KELVIN GMOLE/CC JIGMOLE CC*ATMIJ ATM I/KtLVIN MW/CN*K G/CN-S BQ CM/BEC

x _03

* _.Zr7 0,0_098_ 163_r,6_ E_.666 120_9.99 0.0_32376 1._118 b._15 0,00009 1.5711_ _._qZ1

56 0.0_0888 %6300.08 Z_*56Z _IB_,S& 0.0_32_8_ 1,gJSO0 6.28W5 0*00_89 I*$&9_8 _.3T_3

_B 0.0_0622 1fi139,87 _.27_ 11_$_.6_ 0.0_32789 1.917_0 5.87Z5 0,00089 1.565J1 5._653

_Z 0*0_0088 1581_.9_ _5.&73 1U_7_.3_ U.0_33433 1.88008 5.13_ 0.00089 1.5_67_ _,5137

6_ 0.339819 156_0.11 Z_.36_ 10101._ 0,013377W l._6_& _.8)6& 0,00088 1._2_ _._676

60 &*_3955& 15_83.5_ Z_.05Q 9759.95 O*Ou3_1Z8 1*8_02fi W,53_ 0.0000_ 1.5W8_? _.u39k

68 3.039279 1_315.31 _*.731 _J6_.68 O*_u3_fi 1.81951 _.Z103 0.00088 1.5_3_? 3._

70 0.039008 151_*Z1 E_._u? 899_.3_ d*Ou3_880 1.79027 3.9557 0.00_? 1.5395_ 3.6315

?Z 0._38735 1_973._3 _.07_ 86Z1,8_ O*Ou3_Z81 1.7765fi 3.711_ 0,00087 1._35_3 3._k9_

?_ 0,_38_61 1_99.2T Z_,7_? 8_63,_3 0.0035699 1.75_2 3.W_5_ 0.000_6 1._30_9 3._8u5

_6 0.038586 1_Z3._9 _3,_11 _910.88 0*0036137 1._3108 3*Z_6u O.O008E _._26_ 3,L_38

?B 0.337909 $Qq_5.1_ Z3.073 75_0*U3 0,003659_ 1,?0898 3.0823 0.00085 1.52218 Z.9706

_0 0.33_631 1_Zb_.88 Z_*733 ?_9,96 0,003707; 1.60575 Z.gOOr 0.000_$ 1._17_0 2._W39

82 0._37351 lk08_,3_ Z_.390 6_3t.Wq 0,0037578 1,662E1 Z.7330 0.0008; $._13w1 Z._Lgl

8_ 0.03706_ 13097._u ZZ.Ok? 66ZZ,_ 0.0_38108 1.63840 Z.57?q 0.00083 1.008_9 2.6036

86 0.035786 13710.00 Z1.701 63ZZ,1_ 0.0038605 1,61_33 Z,_$Z9 0,00083 l,_qbb Z.;967
88 0.036500 135_.19 _1.355 0030.9Z O,Ou39253 1.59003 Z.Z989 0.00082 1,_0010 2.39T9

90 b*036213 133Z?.?d Z1.009 57_8.3! 0.003987W t._6553 Z*27_ 0*00081 1._9_ol 2,3066

q2 0._359_3 13132.5_ Z0.663 _?_.29 0.00_0530 1.5_03 Z*0588 0.000_] 1._9110 2._5

9_ 0.035630 1Z93;.51 Z3.317 5Z08._6 O*O_;122W 1.51598 1.951_ 0._008C 1.;86_6 2,1;50

_6 0.035335 1E733.60 19.973 W950.08 0,00_1961 1*_)097 1,05t0 0.000?9 1.;81_9 Z._T39

98 0.035037 1ZSZg.68 19.629 _?00.7? O,O0_27_k 1,_608Z L*?SgZ 0.00078 1,_738 2._006

100 0,03_73E 1Z$ZZ,bW 1_*_88 _SS,S_ 0.00W$577 2,_W:55 1.6731 0.00_77 1._?Z73 1.9;9P
I=Z 0.]3;_31 IZl12,38 11,9_& bZZ3.7_ 0,00;_66 1,_1518 1*0931 O.OOOr6 I.W68u_ 1.89;8

104 0,U3;123 11890,?W 11.607 3996.Z9 0.0U45416 1.38971 L,SLS/ 0.00075 1.;53_1 1*8W06
106 0.033821 11_01,60 10.2?1 37_5.96 0,0_6433 1*36410 1,kW96 O*OO0?k 1._5853 1.8012

108 - 0.033_95 11;61*00 17.937 356Z,50 O,C_4?S2W 1.3385_ 1.385Z 0,00073 1,;5309 1.¢616

110 0.3331_5 11238,&Z 17._00 3305,_ 0.00_869? 1,3128Z 1.$_S_ 0.0007E 1.;_080 1,?_5;

11Z 0.0320;9 11008._Z 1_.2?7 3156,0_ 0,004996Z 1.2870; 1,Z590 0.00_71 l*W_3_q 1._95_

114 0*032518 10776,Z5 1_.q51 _96_.5_ 0,0051320 1.26121 1.217_ O.O00?I 1.;3081 1._609

116 0.032101 105;0.00 15.6Z8 Z?TS._r 0.0002009 1.Z353_ 1.169Z 0.00069 1.;3370 1.bW6;

118 0.031838 10299.58 15.307 _09_.57 0.005_1q 1.ZOq3B l*lZqO 0.00068 1.;2051 1.bZ?9
120 0.031q88 10004,84 1_.909 2419.78 O.GuS6171 1,18335 1.0818 0.000_? 1._Z3_3 1.6136

122 0.03113_ 9805.76 1_.073 ZZSO.97 0.005808? 1.15TZ? 1.0WE3 0.00065 1.;17_W 1.6033

IE; 0.0307_; 955E,32 15,357 Z080,06 0,0060190 1,1311E 1.005W 0.0008; 1.;IE31 1.59_%

126 Q.030389 929_.6o 1_,0q2 1930,90 0,006Z50; 1,10_89 _.9708 0.00063 1._0073 1.$95_

1Z8 0.33000k 9033,12 1W.72_ lr79._3 0._065062 1,_P858 0.9383 0.00061 1.;0098 1.5978

130 0._Z9603 88_9.9k 1W,007 1625.95 0.006812W 1*051T0 0*90_3 0.00059 1,]9100 1.6_53
13E 0.029193 _580,07 13,619 1_86.W_ 0.00713k3 1.0_5Zl o.ero$ 0.00057 1.$089E 1.b_03

13; 0.028711 0326,z0 13,Z90 1307.71 0,007_533 0,99855 0.8500 0.00006 1.$8207 1.0625

lj6 0.0Z833_ 0051.87 1Z.960 12Z_.89 0.0078010 0.9T101 0.83k3 0.0005; 1.375Z3 1.09_

138 0,327881 ???Z,3_ 1Z,570 1100,0_ 0,_0020?W O*_e$ 0*01Z; 0.00053 1.369_6 1.7307

1_0 0.0_?;10 7_89.58 1Z.181 993,90 0,0_8773? 0.91795 0.790_ 0.00051 1*36206 1.7677

1_ 0.0Z_918 ?Z_3.07 11.008 883.55 0.0093659 0,890_1 O*?6Tb 0.000;9 1.355;_ 1.0160
t;; 0.3Z6_0_ 6907.;0 11,305 _P0.90 0.0100Z60 0*863Z5 _,?Wk5 0.000;7 1.3+P_ 1.8666

1;6 0.0Z$860 6599.57 10*900 679.00 0.02077_Z 0.03560 0.7210 0.000_5 1.340_8 1.9177

1+0 0,025281 0301*66 10,515 $06,_2 0.0117?_1 0*0073; _.6967 G.000;3 1.33172 Z.0008

150 0.3_;667 59r0.;1 10.015 ;98.81 0._2Z0016 0*_072 _.6Tt? 0,000+] 1.3ZZ08 Z._T$q

1bE 0._E_005 505_.2_ 9,539 W16,88 0.01_3251 O.T_gw3 0,6W57 0.0003_ 1.313_1 _,18u3

15W O*OZ3_Sk 5317,$_ ).030 3;1,6T 0.0161316 0*71928 0.6180 0.0003_ 1.30315 2.3056

156 0.3_Z_91 _975,11 8.5Z? Z?Z,_ Q,0185315 G*69911 0.590_ 0.0003k 1.29191 2.W3Z1

15_ O._ZlbOr q6Z1.19 ?.98_ El1._3 0.0210183 0,00930 0.509P 0.00032 1.Z_gq? 2.008_

100 0.02000_ +_91.01 r.2_g 158.34 0.0Z$9_03 O.ObZ_I d*$_71 0*000Z9 1,_65wk 2.769_
101 0*0173S9 3kk?*+2 _.900 06.4+ 0,0437480 0.61543 O*k3k_ O.OO0_k 1.ZZ08Q 3.3_09

170 _.013;_3 3:?0.k_ 5.167 38.06 0.0518110 0.5_53Z _.3_51 0.000Z5 1,16435 3._5k?

t?$ O.OlOr_ 31_w.91 3,009 $9.9T 0.0365_4 0._9W8 0.Z965 0,00016 1.133w9 2.36_E

&80 0.009239 3338.31 W*gb_ _5.$3 0.0260972 0.39508 0.273Z O.OOO_q 1,113/8 1.88Z$

181 0.0002_5 355Z.86 W,917 50,40 O.OZOlSSk 0.30_02 _*_601 0,0000_ 1.10113 1,_968

1_0 0,307530 3775.02 W*40_ $_.30 0,_1051_9 0.3;6EZ 0*Z521 0.0007; 1,09210 t,Wl_6
L_$ 0.]00900 3995.6_ _*41Z $_*_$ O*01_bZq 0.33_21 0.2W04 0.0008_ 1,08514 1.Z908

200 0.000137 ;Z10.Z3 W.809 00._1 0,012_5_3 0.32580 0*Z_33 0._0096 1.079o_ L*_011

ZIO 0.:0_057 _0W;.93 _.?SZ 6;.5; 0.0_99184 0.3150E 0.Z395 0.00117 1.07116 1.ugZ6
E_O 0.0053;7 5000.$r _,699 or.or 0.000_073 0.31000 0.2344 0.0013_ 1.00;_3 1.01_8

Z$O 0.00W9_3 $W03.3_ ;*60_ 03,90 0.007343T 0.30000 _*E386 0.00256 1.0198_ 0._687

2;0 0.00k012 $05_._ W.615 71.01 0.0G05_15 0.3048W 0.Z39_ 0.001r$ 1,05_6 _.931C

Z_O 0.30;33; _35.$9 _.581 T3.30 0.0059361 0.31010 O._;t_ 0,001_3 1.05233 0._19

ZGO 0.30W09_ GGO0.Zr W.552 F_.51 0.000_39 0.31_3 0.2;_3 O.OOZt_ 1.0_9J9 0.87_C

2?0 0.003885 897_,02 W.526 ?5.$2 0,0050397 0*J153k 0.Z_71 0*00Z31 1.0_083 _.8600
ZSO 0._03701 733;.Z9 W.503 ?0.3? O,O_;?01Z 0.31875 3*2501 O.OOZS[ 1.3_7 C,8;55

ZgO 0.]03530 ?590*33 W*;4Z ??,04 0,00_130 0.3Z205 J,Z53_ 0.00Z58 1,0_2_6 G.83;3

300 0,003380 R0_3,31 ;._OZ ??,?0 0*Db_1643 0.3205_ _*Z56r 0,00Z88 1,0_071 0,8_30

3_0 0,J03Z$3 839W,23 _,_3 ?8,23 0,0039_7= 0*33119 O*E_03 0.003_? 1._3911 C.8137

3Z0 D.003130 87q3.9_ ;*WZW ?8*?0 0.003755Z 0*33597 0*Z039 0,003_7 1,037oZ _.oC59
330 _,003018 9093.2_ w,_05 79,11 0.00358_; 0.3_007 3.Z07_ 0.003;7 1.036_5 0._9_$

3_0 O,OOZ91W _Z.?3 ;.306 79._0 0*G13_311 0,3_580 Q.Z?IJ 0*Q030_ 1._3_8 _*79_1

" TWO-PHA_ _OUNOA_Y
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G-2

_c ArM I$o88R

THERHODYHAM[C P_OPERTIES OF OXYGLN

TEMPErATUrE VOLUME ISOTHERM IOOCHORE INTERNAL ENTMALPY ENTROPY

OERIVIT[VE OE_IVAT[VE ENERGY

KELVIN CC/GMOLE CC ITMIGMOLE ATM/K J/GHOLE J/GMOLE J/_MOLE-K

* 55,39[ 26,39 255236
Yb Zk.kk 292621

58 Zk.60 28325_

6G Zk,T6 276351

62 2_.92 2b5596

6_ 25°89 25702_

66 25.26 2_8631

68 ZS._3 2_0_1_
?0 25.61 232372

72 25.79 2_kSOd

76 25°97 216796
76 Z&*15 209257

78 26°3b _0_861

80 26,5k 19_663

62 26.73 167602
8_ 26,56 16069_

66 27,_ 173938

88 27,35 16732q

90 27,57 160866

52 27.75 156563

q_ 28.01 1_8360
_6 28,26 lk231_

g6 28._8 136k02

100 28.72 1386Z1

102 28.98 12_968

10k 29.23 119k_2

1_6 25.50 116036
1_8 29.71 188756

110 30.06 183592

112 30.35 565_

11k 30*65 q3611

116 30,96 88789

118 31°29 8_071

120 31.63 79_7k
122 31.98 7_qTg

12b 32.35 78589

126 32.7k 6630_

126 33.15 6212_

130 33._8 S7735

132 36.03 53758

13_ 36.51 50026

136 35.08 _6308

138 35.56 _Z727

1;0 36,13 39275

1;2 36.75 35666

1_; 37._2 32627
1;6 36.1_ 29505

1;8 38.53 26_57

150 35,60 235_3

152 60.77 20763

166 _3.07 15561

158 ;;,kS L3266

L60 ;6.13 11121

165 71.8G 6777

L?O 61.10 ;339

175 7_.2; 3900

180 87.9g ;593

18_ 1_9.38 561Z
L)O 111.63 6675

155 121._2 771_

Z_O 13D,6; 8698

ZLO 1_7.39 105;1

ZZO 162.57 I2232
Z30 176,7t 13797

2;0 190.08 15265
250 2)2,66 16657

260 216.19 17985

270 2_7.16 1926_

200 238.83 20_96

290 250,25 _1893

300 261,;7 22861

310 272.52 2_GC3

3ZO 283.;3 25123

330 _.21 26225

3;0 30;.88 2731_

+ TMO-_ASE _OUNO_RY

_V CD VELOCITY
OF SOUNO

JIG HO.E -K M/SE3

19.02 -617_.1 -5951.7 o7.38 3_.71 52.92 1177

36,68 -61;2,3 -5919*5 67.96 3S.Se 52.91 117;

]7.57 °6037._ -5813.7 69.81 35°1r 52.08 1161

36.69 °5533.7 °57@7.q 71.61 3_.77 52.86 11;_
3_.63 °5825.5 -5602.2 73.3_ 3;°39 52.63 1137

];.kO -57Z5._ -5;96*6 75.02 3_*02 _2.81 _12_

33.35 -5621.3 °5351.G 76°6; 33.66 5_.79 1111

_2._1 -5517.3 °5285._ 76.22 38.31 52.78 1096

31°;k -5;13._ -5175°6 77.75 32.98 52.77 L08_

30.51 °5305._ -5_?_.3 _1.23 32.66 52.77 101_

25.55 -5205°6 -_566°7 _2.68 32.35 52.77 1C58

_8.70 -$101.7 -_663.2 8;*_5 3_.0_ 52.77 1065

27.42 -6957._ -_757°6 05.;6 31.75 52.79 1031
26.57 °;69_.0 -_652.Q 86.75 31.67 52*60 1017

26°16 -_750°2 -_5_6.; 65.10 31.20 52.63 1003

25.33 °_606.3 °;;_@.6 09.37 30.93 52.87 g8g

2;.55 -;582.; -;33_.9 _0.62 30.67 52.51 575

_3.78 -_678o6 -_25°0 91.63 30._3 52.56 g6_

23°03 °;37_._ -_23.0 _3._3 80.18 53.02 q_6
_2o29 -;270.2 -_016.6 _o15 2_.9_ 53.1d _31

21.58 -_166.0 °3510.5 _$.33 29.72 53.16 517

_°69 -;061°6 -3866.1 56._6 25._9 53.26 gCE

20.21 -3957°1 °3657.; 57.56 27°28 53°39 868
19.85 -36S2._ -3590o_ _8.66 29.06 53.52 873

10.90 -37_7.8 -3663.3 99.78 28.85 53.67 656

18.26 °36;2.3 °3376.8 1_0.7_ 20.65 53.83 8;3

17.66 -3536.9 -3267.9 101o77 26.;; 5_.01 828

17.07 -3631.2 -3155.7 182o78 28.2_ 5;.22 813

16.68 °3325.1 -3_51.0 ld3.76 28°0; 5;o;_ 7g8
15.91 -3216.7 °25_1.q 1_;.76 27.8_ 8;.70 783

15.36 -3111.7 °2032°2 ldS°73 27.6; 5;.q_ 760

1_.81 -308_°3 -2722.0 1,6.69 27.65 85.29 753

1_.28 -2686.; -2611.0 1_7.6_ 27.25 _S.6_ 737

13.76 °2787.8 °2695°3 lu8._8 Z7.O; 56.02 722

_3.25 -2678°6 -2386.8 1Uq.51 26°6; 56._5 707

12°75 -2568._ -2273.3 118._3 26.6; 56.g2 651

12.26 -2_57._ -2158.9 111.3_ 26.;3 57._5 676

11.76 -2366.S -2uk3.Z 1_2°23 26.23 se.os 660
11.28 °2230._ -192_°6 1_3.17 26.7; 5q._S 636

10.41 -2115.3 -16@5.0 11_.09 26.62 60.29 621

10o35 °1958.Z -1663°5 115.a0 E6.k_ 61.10 60_

q.6q -1675.9 -1560.5 1_5.51 26.36 62.03 587
5._3 -1755og -1_35.6 1_6.62 26.2; 63°00 570

4.57 -1636.1 -1308o6 1_7.7; 26.13 6_.10 552

0.5; -1516.1 °1179.0 1_8.66 26.0; 65.55 535

8°05 o1387._ -1_;6.6 11_.58 2$°97 66.96 516

7.62 °1269.2 -911.; 1_.51 26.92 66.31 _76

7.2_ °1126.6 -771°8 1_1°;6 25._1 70°9; ;7_
6°77 -951.2 -626.2 1_2._3 25.90 72.8; ;58

6°36 °851.; -_75o6 123.;1 25°93 75.61 ;38

5°52 °706._ -326°8 1_.62 25.97 78.9_ ;17

_.50 °555.6 -162.8 1_5°;7 26.06 62.99 396

5.67 -357.7 8.0 i_6.56 26.16 87.52 375

_.65 -231.3 185°; 1_7°70 26.91 _;.05 361

3.$9 235.3 707.7 138.65 27.26 112.73 298
2.67 777.6 133_.7 1_.63 27.56 132.9; 257

1.98 1323.2 2_u_.2 166.;9 27.20 125.82 23_

1°56 1766.; 2566.8 161.69 26.33 101.6_ 237

1.30 2109.1 3_2_.5 1_;.19 25.51 82.58 2;0

1.13 2368.0 3_0;°1 1_6.22 2;°65 70.;7 2;5

1.00 26_6.b 3733.q 1;7°_3 2;.31 62.33 250

0.968 2838°6 _£Eq.g 1_._5 23.89 56.67 255

0°773 3211.3 _555._ 162o00 23°26 _g.;6 ETb

0.67& 35;1._ 5628.9 1_°18 _2°83 k_.83 276

0.606 36;§.2 5;_6°6 1_6.10 22o51 ;1.86 286

0.6_1 _138.9 586;.2 167.8; 22.25 39.75 25;

_°508 ;_83°5 6253°k 1_9.;3 22.0; 38.16 302
0.;71 _666.3 6628.6 lb0._0 _1.86 36.53 310

_.;_1 _921.; 6952.q lo2.27 21.72 3S.qS 310
8.;15 6170.; 73;8._ 163.56 21.60 55.17 325

_o392 5;1_.7 7656.8 1_;.79 _1.5_ 3k.S_ 332

0°372 _655.O 8035.5 165.95 21.;2 5_.02 339

0°35_ _692°2 6377°; 167.06 21°57 33.5_ 3;6
_.559 6126.g 8711.6 ID8.12 21.35 35.2; 352

0.32_ 6359.6 96_2._ 1og.1; E1.31 32.96 358

0°312 655_.& 937_.9 170.12 21.30 52.?2 36_
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THERMOOYNaHIC P_OPERTI_S OF JXYG_N

G-2

9Q ATM ISOBAR

TEMPERATURE DENSITY V(OHIOV_ V43PIDU) v -VIOP/DV) T {OV/OT_/V THERMAL VISCOSITY THERMAL DIELECTRIC FR4!_OTL
" CONOUCTIVITY _IFFUSIVITY CONSTANT NUMBER

KELVIN GM3LE/CC JIGMOLE CC-ATMIJ AIM I/KELVIN MxlCM-K ;ICM-} SQ CM/SEC
x z03

55.391 O.O_LO03 16_17.3Z 2_.055 1ZL05.51 a.G_3Z206 1,9_26Z 6,_727 0.000_L 1,_71w0 $o51_q

56 O.O_OqEE 16369,8_ 20.560 11_65.55 O.Ou3Z30_ 1.937w6 5,3_ 0.0008_ 1._T013 5._I15

5_ 0.0;0857 16211.36 20.278 11517.93 a.0u32821 1.92003 5.9257 O*DO08fl 1.585_0 5.1008

60 0.0;0392 18051.63 25.98Z 11_01.55 0.OG3Z�Z9 1.90188 5.5311 O*gO08q 1.561o2 W.8120
62 0._40125 15890.3/ 2_.679 1_b57.15 O*Ou33Z;_ 1.88305 5.183_ 0.00U09 1._57_5 _.5_

8_ 0.039dS8 157_7.;_ _5.371 I0233*;g 0.0_33078 1.8836Z _.8531 0.00089 1.053U9 _.2978
65 0._3959_ 1556Z.96 2_*007 94k3.Zq 0.0,33922 1.63360 ;.5_59 0.00088 1.5_881 _._651

88 0._39301 15398.79 2_.730 9_53.31 0°G033279 1.80303 _.280_ C.00088 1.5k_3 3.8550

70 0.039051 1_Z20.0_ Z;*_IW 907_.31 0.bU33651 1.60198 3.9983 0.00087 1.530_; 3.6573

72 0.038780 15059.15 2_.087 8705._ 0.0035039 1.73038 3.7559 0.00087 %*53594 3*;739

73 0._30507 14807.02 23*?$6 &388*2] 0*0030333 1.758§1 3.5231 0.00d87 1.531o3 3.3037

r6 0.03823; 3_713.95 Z3.W21 4000*60 0.0035068 1.73617 3.3117 0.00088 1._Z730 3.1458

78 0.037959 13§38.33 Z$*043 7863.1N 0.0536308 1.71338 3.215_ 0.00088 1*52Z97 Z.9994

80 0*J37882 13360*02 22.7;5 _330.38 0*0536771 1.89033 Z.933_ 0.00d8_ 1.51861 _.0838

82 0.037_04 13280.70 2Z*WOk 7017.17 0.003?258 1.86710 Z.783_ 0.00088 1.518_5 Z.7378

88 0.037125 13998.58 ZZ*062 6706.20 0.0037765 1*6W350 2.8075 0.0008k 1.509_6 2*0212

86 _.0368k4 13823*I0 21.718 6308.S0 0.0038301 1.61988 2.8618 0.Q0083 1.50S_6 _.5132

88 0._35060 13627.Z0 21.373 8127.6Z 0.0538060 1.59S58 Z°3Z85 0.00082 1.501_; 2.313k

90 Q.]36_70 13337.79 2_.030 5035.43 0.003945_ 2.571Z8 2.2,0_ 0.00U82 1._9855 2.3211

92 0.035988 132WS*78 20.886 5061.06 0.0_;0087 1.53882 2.08;3 0.00081 1.W9212 2.Z359

94 0.035898 13051.1d 20.3;3 5296.18 0.0080?50 1.$2Z29 1.9759 0.0008E 1._87ol 2.1575

96 0.035408 12853.63 Z0.001 5030.71 0.C0;1853 1._973Z 1.8r53 0.00079 1.w8359 2._853
58 0.035211 12853.30 1_.661 ;_89.20 0.00;Z198 1.37253 1.7018 0.00079 1._78_Z 2.0191

100 0.034813 12_9.98 19.322 kS47.3Z O.OU;Z�qO 2.b3752 1.6939 0.00078 1.W739_ 1.958_

1_Z 0.338§1Z 1ZZ;3.58 I6.905 3312.93 0*0_k3833 I*;_Z;[ 1.&1;1 0.00077 1.360Z9 1.9031

108 0o03_Z00 12034.01 18.651 NOOS*6S 0*0684731 1.397ZI 1.5389 0.000?8 1.W6361 1.8509

108 0.033900 118_.I5 18.300 3880.91 0.0085691 1.37194 1*_591 0.00075 1.35989 2.8078

108 0.033586 1160_.93 17.991 3602*9Z 0*5_48718 1*33660 1._033 0.0007_ 2.W5511 1.7686

110 " 0.033272 11385.1_ 17,686 3k46,?_ 0*00370Z0 1.3Z220 1.3835 0.00073 1.350_9 1._302
11Z

%16
110

LZO

;.c_2

1Z8
lZ8

130

13Z

13;

136

138

lk.0
lk.2

1_,8
150

155

150

180

].85
170

tr5

100

185

190

195

ZOO

210

ZZO

23O

ZWO
_50

_60

_90

3.)0

310

3Z0
330

3[,0

0.032952 11181.81 17.33N 3237.21 0.0049003 1.Z9575 1.2872 0.000?2 I._45W0 1.8980

0.032826 20934.75 27.025 3053.17 0.0050278 1.Z7025 1.Z3kb 0.00071 1.;;Ok5 1.8700

0.032295 10703.80 15.711 2567.38 0.0L53555 1.Z4371 1.1057 o.goorc 2.b3533 1.8k60

0.031959 10369.15 IS._00 2887.02 0.0v531_k 1.2191Z 1.1300 0.00089 L.W3033 1.8259

0._32810 10230.43 10.092 2512.68 0.005;780 1.19350 1.097_ 0.00087 2._2516 1.8097
0*_31Z66 9907.76 2_.787 Z333.29 0.0056520 1.16703 1.0575 0.00080 1.k1989 1.$973

_.030909 97_1.13 15.305 2281.82 0.0158836 1.13212 1.020_ 0.00065 1._1352 1.5890

0._305W3 9;90.77 1_.105 2025.15 0.0U80535 1o11637 0.9853 0*00058 1.k09_k 1.$8+6

0.030169 9237.08 IW.084 1873.Z3 0.00628k0 1.d90S7 0.9525 0.00082 l.k03kk 1.5843

0.029780 9068.3; 2_.258 1719.38 0.0065592 1.06337 0.9Z13 0.00080 1.39788 1*0083

0.02938; 8810.18 13*5Z0 1979.65 0.008833Z 1.23880 0.8923 0.00059 1.39178 1.6150

0.020977 8580.00 13.;79 1_39.58 0.007238Z 1.01Z35 0.8871 0.00057 1.38571 1.&358

0.028557 0295.7; 13.138 1322.;2 0.007;753 0.90830 0.8;51 0.00056 1.379_1 1.86Z9

0._28128 8031.5Z 1Z.?73 IZ01.65 0.0+788k0 _.9602_ 0.82;5 0.0005; 1.37313 1.6913
0.:27875 7785.08 10*807 1006.96 0.008255N 0.93;00 0.801_ 0*00053 1.38654 1.7232

0°027209 7;93.35 12.055

a.028724 7215.96 II.650
0.026226 6932.38 11*217

0,02580_ 6850.k_ 10,881

0,0251E_ 6359.88 13.808

0,0Z_530 6863.0_ 5.978

0,]23896 5784,63 _,54W

0.023018 5;5_,67 9.089

0.JZ2479 51_0,7_ 8*620
0.321677 ;873,66 7.97W

5,_19353 ;102,97 3,845

0.018307 3$_0.58 5.907

0.]13W71 3331.03 5.316

0.311365 3389.59 _.230

0,00998Z 35_5*5L _*lZ_
_,J0897_ 37_0*13 5,06_

0,_00_36 3995.73 3.009

0.007655 _155.37 _,967

0,_08785 _575.81 _.899

0._06151 _990.03 ;.013
_,]05859 5395.37 _.798

0.005Z01 5789.33 _.711
_.30_929 8173.W_ _,872

0.00;8_7 65_8,8; W,63q

0,)0W_02 6916,96 W,610
0.00_187 7Z79.1S _.585

0._03996 7636*70 _,563

0,_038_ 7990.8_ W.Sk2

U,_03869 83WZ*53 ;,5Z3

0.J035Z8 889Z.81 _,SOk

_.003399 90WZ._6 ;*;86

0.d0328_ 905Z.18 _,_67

975.33 0.0887470 0.90778 0.7817 0.00051 1.35071 1.7039

071.90 0._09279; 0.08131 0,75_7 0.00089 1.352_3 1.8036

773.67 3.0098539 0.85_99 0.7378 0.000_8 1.3W528 1.8_13

875.52 0*0106580 0.82817 0.7145 0.000W5 1.3375_ 1.91Z7
591.49 3.01135Z; 0*801Z5 0.8913 O.UOOW4 1.3Z9_6 1*9637

$08.83 0.01Z3712 0.77_0! 0.887; 0.000k2 1.3_093 Z._375

33Z*56 0.0136940 0*7;833 0*6328 0*000k0 L*311_6 _.1298

361.Z7 0,01521;8 0.TLSL6 d,517_ 0.Q0037 1,30218 _._297

290.18 0.0159989 0.89898 0.5515 0.00038 1,29175 2.31_?

Zk1.08 0*0192972 0*58069 0.$536 0*00033 1.Z00_5 Z._33W

130.82 0,SZ7475W 0*633;9 0.kOSr 0.000_9 1.2;7_2 Z.7233
71._ 0.5375463 0,58;52 O,_EZZ 0.000_7 1.Z0737 2*9300

52.5k 0.03778ZZ O*SLTEI 0.3k9_ 0*00031 1.16872 Z*85kk

S_.ZO 0.0Z99805 O*kSZ80 0.3109 0*00039 1.1W115 2.1803

55,91 0*0_3Zg15 0.k0999 0.2800 0*00050 l. LZ3_ 1.8207

59.91 0.0188313 0.3023_ 0.2755 0.0005& 1.110_@ 1,5865

83.50 0.0157988 0.36;;8 0.288_ 0.00071 1.L01.1 1.8255

86*58 0.013638Z 0.35Z15 0.Z507 0.00081 1.00307 1.311Z

71oS1 0*0108085 0,33631 0,2537 0,001_C 1,a82rk 1.1057

75._W 0*G089833 0*32778 0*_508 0.00119 1.07882 1.070W

?8*88 0.0677618 0*32358 O*ZWgZ 0.00137 1.06870 1.0081

80.31 0*0068667 0.3Z195 0.Z4_5 0*00158 1.06376 0.9627
82.11 0*_U61818 O*3ZZ01 O*ZSOb 0.00171 1.05007 0.5202

83.58 0,0056388 0.0Z325 O*ZSZ_ 0.00188 1._5618 a.g011

04,80 0.0051978 0.3Z53_ O*25kb O.OOZ06 1.05317 0,8794

85,8_ 0.0038317 0.3Z808 O*ZS?Z 0.00Z_3 1,05053 _.8618

86*69 O*O_kSZEW 0.33072 0.Z801 O.OOZ;O L._819 0.8_88

87,_3 0.08k_570 0.33;75 0.Z631 0*00257 l*D_Bu9 0*8358
08*08 0.0U40286 0*33001 0*2883 0.00Z75 1.0_319 0.8_7

08.6; O*O_38Z;Z 0.3_335 0.Z897 0.C0293 1.082_7 0.8157

89,13 0.003&;;7 O,3kSOk 0,2731 0.00311 1.0_0_9 0,_
09.S_ 0.0_338_Z 0.3527; 0.2768 0.003Z9 1.030_ 0.8020

• TWO-_AS( JOUND&RY
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G-2

100 ATM ISOBAR

THERMOOYN&MIC P_OPERTZE$ OF OXYGEN

TEHPEROTUR( VOLUME ISOTHERM I_OCHORE [NTERN&L (NIHALPY ENTROPY Cv

O(RIVATIVE OE_IVATZVE ENERGY

KELVZN CC/OMOLE CC &TM/OMOLE 8TH/K J/GNOL( J/GMOL( J/GMOLE-K J/G HOLE

C O

-K

VELOCITY

OF SOUND

MISE¢

• 59,S06 26.30 2964S3 39.03 -6172,$ -SOZS,3 67.41 35.71 52.49 11r9

96 24,42 294174 38,T6 -6£46,6 -989q,2 67.86 35,6£ 52.88 117S

50 24,$7 268063 37,68 -6042,b -8793,4 69.73 $5.20 52,85 1164

60 24.74 276141 36.87 -9930,4 -8687.6 71.52 34.81 52.82 1152

62 24.91 267404 35,5£ -883408 -9582.2 73.26 34.42 52,79 1140

64 25.06 294090 $4.48 -5730.6 -5476.6 74.93 34.09 $2.76 1127

66 25*23 290476 33.47 -9626.8 -9371,1 76.99 33,70 §2,74 1224
68 ZS.40 240279 32.49 -SSZ3.I -9269.6 78.13 33.38 52,73 1101

70 29.90 2342S6 31.S3 -5419*k -§160,Z 79.66 33,02 52.7£ 1C08

70 29.76 226409 30.S9 -S315.7 *S054.7 81.14 32,7m S2,71 1075
1

74 25,94 Z16722 29,60 *SZ22*1 -4949.3 &Z*$q 32.$9 92*70 1062

76 26,12 211294 26.78 -5106.6 -4643.9 83.99 32.09 52.70 1048

78 26.31 203649 27.91 -9008.1 -4730.§ 8S.36 31.00 52.71 1034

&O 26*S0 196694 27.07 -4901.5 -4633.0 66,70 31,52 52.73 1021

82 26,70 189616 26.24 -4796.0 -OSZP*5 09.00 31.25 52.75 1007

84 26.90 i|2731 25.43 -46gk.5 -4422.0 65,27 30.90 52.75 993
06 27.10 £75994 E4e64 -4591.0 -43£6.4 _OoS£ 30.73 52.8£ 97_

08 27.31 169413 23.88 -4487.4 -4210*7 91.79 30.48 52.86 965

90 27°52 £62974 23.13 -4383*0 -4£04*9 92*92 30*24 52.91 950

92 27.74 lS6678 22,40 o4260.1 °3999.0 94.08 30.00 52.g7 936

94 27.96 190521 21.69 -4176,3 -3893.0 95,22 29.70 53,05 922

96 Z6*19 144602 21.00 -4172.4 -3706.8 96.34 29,55 53.1_ 997

98 Z8*42 138617 20.32 -3964*4 -3600.4 87,43 29,34 53,24 8'93

£0| 28*66 1326_ 19.67 -3864.2 -3873,0 _0.51 29.12 53.38 876

102 20*91 127241 LO.0S -3789.9 -3466,9 99,97 28.91 53.40 863

104 29.16 121749 10.40 -3695*3 -33S906 £_0.61 28.71 53,63 849

106 29,42 116373 17.79 °3550,5 -3252,4 101.69 IS,SO 53.79 634

100 24.69 £11122 17.20 -3445.5 -3144.6 202.64 28.30 53.98 819

110 29.97 108991 16.62 -$340.1 -3036.S 103.63 26.10 54.18 804
112 30,26 £0|078 L6.OS -3_|4.5 -2907.9 £04.61 27.90 54.41 790

114 30,55 96079 19.50 -3128.4 -2118,6 1_5.50 27.70 54,66 779

116 30.66 91294 14,96 -3121*9 -2709.2 I06*53 27*50 Sk,9k 760

118 31.18 06620 14.44 -2914*9 -2599,0 167.47 27,38 55,26 749

120 31.91 82956 13*92 *26|7,3 -2400.1 £08.40 27.09 55,60 730
122 31,09 77000 13.42 -2699*2 -2376.5 1_9039 26.89 55.98 715

124 32,21 7325£ 12,92 -2590.4 -2264*0 110.24 26,64 56.40 700

126 $2.55 69009 12.44 -2480.8 -21S006 111,18 26.46 $6.87 689

128 32*97 64873 11,97 -2370.3 *2036*2 £1Z*OS 26*28 57.39 670

130 33.$9 6849_ 11*47 -2297.4 °1919.1 I12.96 26.76 58.72 648

13Z 33.$2 56544 11.01 -2143,0 01801.1 113*66 26.65 5%43 632

134 $6,28 527_ 10.56 -2028.7 -1662.4 114.76 26,52 60.24 616

136 34.76 49136 10.09 -1912,6 -1560.3 015.65 26.39 60,93 599

136 35.27 49601 5*68 -1795.1 -1437*7 116.55 26.27 6£,79 503

240 35.82 42196 9,21 01676.0 o£313.1 117.44 26.15 62074 566
142 36.39 30645 0.79 -1559,3 -1186,5 218,36 26.08 63,93 549

244 37.01 39634 8.35 -1492.7 -1057,6 119,24 29.97 65,09 532

146 37*60 $2598 7,90 -1306.1 -926.3 120015 25,91 66,25 513

1_8 38.40 29972 7.54 -££S0,7 -791.6 121,07 25,87 68.37 497

150 39,16 26703 7.09 -1090,8 -653.8 I21,99 25.64 69,71 478
IS2 _0,03 29944 6.67 -917.8 -812.1 £22.93 _5.83 71,77 kSg

154 _0098 21338 6,28 -781.0 -369.8 123,89 25.84 74,29 441
LS6 _2,02 18003 5.86 °64004 -214,7 1_4*86 25.86 76,g0 421

158 43.19 16S25 5*48 -494,6 -56,9 12S,07 25.9£ 80.20 403

160 44,51 14362 5,09 -343.5 107,5 126.90 26.56 8k.56 380

168 48.72 9788 4.12 65.1 588.0 129*66 26.63 95.51 333

£70 54,07 6659 3.25 519.9 _075.9 132.76 26*86 109.01 293

175 &SOS7 5153 2,52 1002.3 1646*4 136.07 _6*84 125,02 264

£80 7k. L8 49q+J £,99 1455.5 2207*1 139.23 26,38 106.09 252

165 85.02 5590 1,64 1637,5 Z696*9 241.99 25.75 90.58 250

190 9S*ZO 0659 1,39 2153.0 3111.6 1_4.16 29.15 77*70 251

195 £04.58 7411 1,22 2420,8 3488,4 14&*OS 24,62 68.25 258

200 113.26 8365 1,09 2655.4 3803,0 1_7,68 24.18 61*_3 Z59

210 129.03 10202 0*917 3060.5 4367.8 1S0,64 23.50 52.71 269

Z20 243.27 11919 0°795 34£2,2 4463.8 15Z,75 23.02 _7.28 278

230 156.49 13518 0,705 3731,5 5316.7 15k.76 22,68 43.69 287

240 168.87 15026 0,638 4029,0 5740,2 156.56 22*39 41,16 296

250 180.71 16455 0.564 4311,0 6142,1 1_&,20 22,16 39.31 30_

260 192.10 17420 0,540 6981.3 6527,7 199,72 22.96 37.88 312

270 203,12 19130 0.504 4842.7 6900*7 161.13 21.79 36*76 320

280 213.84 20399 0*473 5096.9 7263.7 1_Z.45 22,65 35,86 327

290 224.33 21622 0,446 5345,5 76£8.5 £63o69 21.53 35.13 336

300 234,61 22818 0,423 5509.S 7966,7 _4,87 21,_ 34,53 341
310 244,72 23987 0,402 5329*8 0309,5 £_S.99 2£*37 34*04 348

320 254,70 25133 0,384 6067,2 8647*g 107,07 21.31 33,64 35_

330 264,55 26259 0,367 &302.1 8982.6 lo8,10 21,28 33.31 361

S_O 274*29 27369 0.353 6539.1 93£4*3 logoOg 21.2_ 33.04 36r

TMO-PH&S( _0UN0&RY
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C-2

THERMODYNAMIC PROPERTIES OF 0XYG=N

10C ATM ISOBAR

TEMPERATURE DENSITY V(OH/OV)p V(}P/OU_ -V(OPlOV) T (DVlDI_)/V ThERM&L VI$COSIT_ THERMAL DIELECTRIC PRANOTL
CONDUCTIVITY ][FFUSIVITY _DN_TANr NOMB_

KELVIN GMOLE/CC J/GMOLE CC°ATM/J ATM I/KELVIN _M/GM°K G/CM-'X105 SQ CM/$EC

) 95°506 bo0_I021 16_F7°92 2_,6_ £Z_60,95 J,_32097 $,9W_ _,90_£ 0°0009C t.57173 5,_2q8

56 _,0_0956 16_5,_5 2_.5F_ t2_WS°3_ 0°0_3216T I°93905 6,396_ O°000qO t°_?0o8 5°_8q

58

60

62

6_

66
68

70

72

?6
;'8

80

_Z

8k

_8

_0

92

9k

96

tOO

lU2

106

109

110

112

11k

116

120
122

¢ZW

126

128

130

132

136

190

J.62

_.�k

J.56

160

169

170

%_0

185

199

ZLO

220

;'_*0
250

2_ 0

2Z0

2'_0

290

]IO

3 ' 0

]30

_.0_0693 162_Z.80 2_.ZSW 11599.97 0,0_32k56 1,_2263 5.9T51 0,00089 1.566_ 5.13ol

0°0_0_28 1612_°79 _°98_ IL_63°8_ 0o0_32759 _°_J_6 6,592£ 0°00089 1o_62c0 _°_W62

0.0_0163 19965,3_ 2_.605 %_739.?_ 0°0u33065 %,_8601 9.233J 0._C0_9 1.55?_6 _.577_

0o0_963_ 156_t,9_ 25°063 9926.39 0°0033720 t,d_Sb W,5_01 0,000_8 1°_W9_5 _°_6_

0°039362 15_77,90 Z_,7k5 9936.69 0oC_3k066 1._265_ _°3_35 0°00_88 1.5_519 3._2_

0°33909_ 153_2,13 _°_22 9157,95 3,C_3_27 1,_0565 _,0_£ 0,00088 1°_0_ 3°6833

0,03882_ 151W_,63 2W,095 87_5°9W _°0_3_80_ 1,7_W31 3o78_ 0°000_7 1°536ow 3,_986
U*038993 1_F9°29 23,769 $_2o_3 0.0_39193 1°7625_ _,560_ 0°00087 1,_3235 3._27%

0°J38261 t_80_.10 23,_31 8069,A6 _,@_356_% 1o?_ _°3_F_ 0°00086 1,528_5 3,1680

0.336008 _6_C,93 _],096 77_7o9_ 0,00_602_ 1°_T90 3°1_5_ 0°00086 1°$23/_ 3°_2_

0°03?73_ t_W59°76 22,T9_ 7_20,_ 0,0036_7W 1°65506 _°96_3 0,000_ 1o_19_2 2.8839

0,03T_97 _2FB,_9 Z2,_t_ 7_02,52 _°&_369_ 1.6?$93 _o795_ 0.00089 1,$15_8 2,7569

0,_3F160 %_059,6_ ZZo076 6T53o9_ 0°0037_3_ 1,6W893 Z°6371 0°_000_ %,$107_ 2°6309

0°_36901 1351_,3_ _1,73_ 6_,_ 0,G0379_6 1.62_8_ Zo_90_ 0,00@83 i,_6J5 2°5299

0°03662U 13733°36 21°3_2 _203o_8 0°0_38_87 t°_U102 _°3_] 0°00083 _°_1_6 2,_290
_°336337 135_6.99 _1,090 592_°91 0°&_3905? 1.5_696 2°227o 0,00d82 1,_9765 2,335F

0,336052 13390°0_ 20,?00 56_8,55 0,0_965_ %°_5272 Zo139_ 0,000_1 1,W93_1 2,2W96

0°339F69 13166°5d 2_°36_ 9363°39 0_0o_0292 1,52_33 2°0005 0,00081 1,_8865 2°1?91

0,)3_609 12979°03 1_,3_6 _635°5] _°0_2W29 1,_SWIF _°7167 O,O00F8 1o_?9_0 1,9_1

0.03_992 1_373,_5 _°023 _O_,W8 0,0U_3229 1o_2952 1,636_ 0.000?7 1°_?091 _,9118

0°03_291 12167°_ 15,693 _17_°7_ O°_k07? 1,_0_59 1,959_ 0.00076 _°_69S0 1,8_05

0o_3_9_7 11796.61 10o366 399_°1_ 0°_98_ _°37_99 1,_806 O°OCOF_ _,_6122 l°_t_O

• 0.3336?9 tt?_6,96 1_,0W3 37_2o51 0,0_9952 1,3_93 1,_229 0°000?_ 1°_56_0 1o7720
0,033_68 11531,18 %?°72_ 3636°6_ 0°0_6988 %,3_9_2 1.3617 0.00_7_ %°_517_ 1,73_k

0,033092 11312,_1 _?,_06 333T°51 _,_055 1,30_20 1°33_7 0.00073 _,_693 lo?C1C

0.032732 110_0,12 IF,097 31_o6_ 0,_9291 1°27909 t°Z�tr 0°00071 t°_2,5 1,6717

0°03_07 10_6_.26 t_,790 2_,_ O°OuS_97w 1o29388 %,2022 0°0007_ 1,63711 1°6_6_
0,_32076 %_63_,?_ 15,_87 2_78,_Z 0,_15199r 1,22665 %°151_ 0oC0069 1°W3211 1.62_7

0°331?_C _0_,59 1_°_89 260_,_ 0°_53_97 _,_339 1o1129 O,uO06B _,_27o2 1°6068

0°031397 t016_,?_ 1_,899 2_36,_ 0,0_5907_ %,17_11 1.072_ 0°00067 %,_2165 1.6927

0,0310_8 992_°2_ $5°606 227_,30 0,_96831 1o15281 1°03_9 0,00066 1°W16_0 1o5823

0°_30691 96_d._ 1_,31_ 2117,9_ 0,_987_5 1°12?_5 0,_596 0°00065 1°_1c5 1o_?_6
_,030_26 9k33*?u 1_°03_ 1_67,3? O.Ou6083W 1,1_21_ 3°9666 0.09063 1,_0575 1,5?_8

0,0299_9 9271°9_ 1_,3_6 1811o76 0°_63328 1°0?691 0,9392 0°G0061 I,WOgZ6 1,_9_1
0,02996_ 9026,53 1]°97_ 16?1°?_ 0°&_6_8_2 1°09108 0°506U 0°0006& 1°]9_w9 1,6_39

Q,Q29171 8?83°61 1],691 16_0.1} 0°C_60982 1°025_ _,876_ 0,00058 _,$8060 1,61_

_,028?67 8531°2_ 13°296 1_13°_9 0o0671_16 toO00t? 0°857_ 0,00097 1,38261 1°63_0

0,02835P 82?8°1_ 1_°990 1252°80 0.0_7W63_ C°97W?3 0°$_6r 0,00_56 1,376_6 1,55?_

8°027921 0025°18 1_,61_ 11F8°16 0,C_78165 0,5_929 0,019_ 0.0005_ 1,370_ £°6_5_
0°027_77 ?765°9_ 12°2?W I067°_W 0.0_8232] 0,92382 0°795_ 0.00053 1.363_ 1,?193

0o02?017 75d3.7_ 11°902 _62°?1 0°0_86F39 0°_9033 0,771_ 0,00051 1°35650 t,1521

0.0269_1 ZZ_I,t6 11.k95

0,3260kl 6983,_ 1t,19]

_°329922 6709,11 1_°_

0°02_978 6_30,1_ 10,3_9

O,J2kkO_ 61_8,_3 _,963

0°;23799 5$_$,_T 5,925
U°d2_193 5599,7_ _,1_

0°_22_66 5_58,52 $,92?

0°02092_ _659°Z_ ?°9_0

_°]18226 _0?_°08 5,636

0,015751 3F02o59 5°566

0,013_81 3586,65 _,601
J,Jtl_62 36_1°?_ 5°399

Q,310905 37r5°72 _°200

0,009562 _95W°01 _,199

0°_08025 _1_3.93 _°129

Q,30_5C W5_3,7£ _°036

Q°J06352 53_9,36 _°865
_*909922 5_2,86 _.810

3,J_553_ _L2T°_3 w°?6_

0,005206 6903,?5 W,727

0,J0_923 b872,66 W°696

U,00_58 _593,33 W,6w6

d,J0_262 79_7,51 W,629

_,30_0_6 _299,10 _°699

_,dN3926 86W9°07 _,987

0,0036_6 93_?°_ W,550

665.17 0.0=91351 0.5?265 0,7525 0.0005¢ 1.3k996 1.7821
770°C9 0,_97896 0,8_720 Q.7301 0,000k8 t°3_271 t°8_28

_81,53 _,01039Ft 0,8219F 0,700_ 0°000_6 1°335_1 1°_?_5

696°U? 0,0111609 0°_9602 0°68_W 0.000_ t,327_6 1.93_9

920,73 0,01_0638 0,?690W 0.66_6 0,000_2 1°_1912 2,G_13

382o61 0°01_339_ 0.71790 0o616_ 0.000_q £°]01ZB 2o1953

322,69 0,0197000 0,6_951 0°991_ 0°0003? 1,29_5 2,2362

_00,69 0°0_09195 0°69196 0,528_ 0°0003_ 1°26_ 2°_119
121,36 _°0267629 0,_0797 0._617 0,00031 h23261 2°5889

B_,O? 0°0310661 0,5571& 0_00_ 0,00031 1,19880 2°5_15

6T,3_ 0,0299_96 0,9_22_ _°392_ 0,000_5 1°168_5 2,3292

69,T9 0.02_8722 0°_5_58 0°3218 0°_00_ 1,_6J1 2°Q037
6?,89 0°020996_ 0._039 Q,3019 0°00052 1o13002 1°1W39

70°87 0.0172602 0.39696 _°_888 0°0006I 1°1_791 _°5532

?3°6_ 0°01_82k5 O,IF�F9 J,2?98 O,gO0?C 1,108_6 t,Wl_l

75°00 0°011999_ 0,]5790 0o268_ 0,Q0088 t,09_e8 £,2370

83°Z0 0,_99539 0.3_567 0,2631 0°0010_ 1._85_9 1°12_5

86._0 0,Cu$1602 0°_386_ 0°2_03 0,001_1 1o9_?_ t._1

91°06 Oo_bB_lSO 0°33W0_ U,259_ 0.0015_ 1,0671_ C°_5_6

92°Fo 3°_5_2W9 0,3_25 _,_60T @°Q0160 t°063_8 0°9233

5_o18 0,_93_8_ 0o335_b 3°26_J 0°00_8_ t,059_9 G°_9_3

95,37 0,0u_955_ Q,3_W_ 0,2_ 0°00201 1°Q_655 0°_1

96,39 0,0_6262 0,339_5 g,2669 0°00217 1°95386 0.8631

98,02 O,OJ_O_Z 0,_687 0°272_ 0°002_9 _,_9_9 Q°_39_
98o6_ 0o0U3889? 0,390_ 0.2?55 0°00_ t.0_33 0,d253

99,?_ _,_6363_9 0,_962 J,282_ 0°_0290 L._390 0,0_96

" IWO-PdASE _OUNOARY

217



0-2

IZO 8TH ZSOB&R

TH(RHOOYNAHZC PROPERTIES OF _KYG_N

TENPERATURE VOLUHE ISOTHERN ZSOCHORE [NTERN&L ENTNOLPY ENTROPY Cv

OERIV&T[VE OE_IVITI¥E ENERGY

KELVIN GC/GNOLE CC 8TNIGNOL[ &THIK JIGMOLE JIGHOLE JIGNOLE*K JIG ROL(

+ SS,736 2;,36 Z9887F

Sb 24.38 297663

S8 Z4,Y3 288S88

60 24,69 Z79699

6Z 24,8S Z?099T
6; ZS.OZ 262460

66 ZS.18 254143

48 25*35 248984

78 ZY*S2 237999

72 25.70 Z3|187

7; 25.88 222844

Tb 26.06 21586?

T8 26*2; ZOTTS3

80 26.;3 200600

82 26.62 193605
84 26.82 186765

46 27.02 111077

80 2?.22 I?3538
qO 27.43 167146

92 ZF.64 lb0898

9; 27.88 184791

96 Z8.08 1488Z2

98 ze.3L 142989

100 Z8.SN 137289

102 26.T8 131720
ION 29.03 lZGZeO

£OG 29.28 12098_

100 29.84 118773

110 29,40 110702

212 30000 108750

11; 30.36 100915

116 30.66 9619§
118 30.96 91889

£20 3£.2? 8T093

122 31*60 82?08

12; 31,94 78431

126 32029 7;263
126 32.66 7020Z

130 33*04 6S872

132 33,;4 61968

184 33,86 S8180
136 3N,30 54614

138 3;,?? 8114?

1_0 3S.25 ;7811

142 3S*?P 4NS21

1;4 36032 ;137Z

1;6 $6*89 3848;

1_8 37,S£ 3946_
158 38,1T 32664

£$2 38.88 29960

£$4 39,6; 2740_

196 ;8*;8 24894

288 ;1+35 22618
160 ;2.33 20432

165 ;9,20 1861r
170 ;8*89 I184£

1?S 53,GT 9220

180 59,65 ?Tl1

18_ 66,64 T138

190 ?N.I; TZ38

19S 81.68 ?728
ZOO 88*99 8419

210 102.67 1001;

220 115.18 11866
239 126.76 13266

2;0 13?.64 1;803

250 1;7.97 16295

260 137.86 176;v
270 167.41 18999

280 £76.69 20313

290 1_9.T; 21588

300 £_;.99 Z2839

310 2)3.28 _;0;_
320 211.83 25_85

330 220027 26404

3;0 228.61 2755_

* TNO-PH4SE 30UNOA_Y

Cp

"K

VELOCITY
OF $OJNO

XlSEO

39.05 -6168.7 09872.6 br,_? 35,73 52,82 1183

38.90 06185.0 0_858,6 6T.72 35.67 52.81 L_81
37*80 -GOSI,3 "S?S3,C 69*57 3_,27 SE,?8 1169

36.?Z -994T,? -864?,5 ?1.38 3;,87 52*?; 1187

35,67 oS84N,Z -SSkZ.O ?3,09 3;,;9 52.71 214_

34,64 *57;0*8 °5;36.6 7;,?8 34,13 52.68 1133

33.63 05637.S -S331.3 r6.38 33.?8 S2.65 1120

32*68 05334.3 -5226,0 7T,_Nb 33.¥3 52.63 1107

31,69 -§;31,1 °5121.8 r9.44 33.11 52,61 109;
30.76 0S32801 08119*6 82096 32.79 82*S9 1081

29,85 -S22S*| -4910.4 82*NO 32.48 52*S8 1068

28,96 -8122*1 04808*2 13.11 32.18 52.5T 1059

_8.09 050_9,2 -4T08.1 65.17 31.89 $2,57 IONL

27.2S -;916.3 *4894.g 06.88 31.62 52.98 1020

26.42 -4413.; -4489,7 87,3| 3t.35 52.59 101;

_S*62 -471@.6 04384,S 89*0? 31.09 52,60 1008

84,84 -4607,8 042p9,3 98,31 30,83 52.63 987

_4*08 -NSOS,O 04174.0 g_*SZ 30,59 52.66 973
_3,33 -;402,1 -4C68.6 92.?0 30.35 52.?0 989

22.61 0;299.3 -3963.2 93,86 30.12 92,?; 94S

Z1.90 -4196,3 03887*6 94.99 29,89 52.80 930

21,22 -4093.4 03781.9 96.81 29.6_ 52.8? 918

20.55 -3990.3 -2646.1 9T.21 29,45 52.95 902
19,90 -3887*1 -3541.1 98*27 2q*Z; 53,04 888

19.26 -3783*g -3433.9 99.32 29.03 53.14 8T4

18,6; 03840.; -3327*5 100.35 28,83 53*26 860

18,04 03576*9 -3220.9 101,37 28.62 53*39 845

L?.4S 034?3.1 -3113,9 I_Z,3T 28,42 93.84 831

£6.88 -33_9.1 03G06,7 103,39 28,22 53.?0 81T

16.32 *3264,0 -2899,1 104,32 Z8.02 53,89 803

15.78 -3160,3 -279101 105.28 27,81 54,09 788
£5*25 o3585,5 0Z68207 1_&.22 27,61 54.32 P?;

£;.73 -2950,2 -2573.8 £GT,19 2T.;O 54,57 760

14,23 -284N.6 -2464,4 108,87 2?.19 54,8; 7_6

13.7N 02738,5 02384.3 1_8,98 26,97 58.14 732
13.26 02&32*0 02243.6 1U9.88 ZboTS 55,4T 718

12,79 0252b*8 °2132.2 110.77 26*93 55.84 704

12,33 -2417,0 -2825.0 111065 26.30 56.25 689

11.85 -23|?.1 -1908.3 112.54 2608£ 57.46 669

11.38 *2196.? -1795.1 113.;2 26.71 5T.97 653

L0096 02089,2 -1473*5 11;.38 26.59 58.71 638

10*;9 01972.8 -1958,1 115,17 28*46 59*12 G22

10.07 -1859.4 -1436,T 116.04 26.33 59.82 607

9,65 -17;S*0 °131603 116,91 26,21 68,56 591
9.23 01629.4 -1194,5 11P,77 26.10 61,36 SF6

8*82 -1812*5 -1078,9 118,64 26,00 62.20 560

8,k2 -1394.2 -945*6 £19.50 25.91 b3.03 544

8,06 -127;*2 -818.£ 120,37 25,8; 6;.50 529

7*43 -L152,7 °688.5 1_I.2; 25,79 65.3d 512

?.25 -2029.3 -596.6 122.11 25.7; 66.52 49_

6.90 0903*5 042109 I_2.99 25070 68,Z5 ;40

6.4T *P16,2 -284*3 I23*88 29.87 69,16 ;61

6.19 -645,1 -142,2 2_;,76 25.65 71.98 4_8
5.80 -511.8 2,9 125.70 26,24 7;.07 ;27

4,93 -162.6 366.8 1_8,06 26*08 T9.Z; 388

;.14 2OT*O 801.4 138,S3 26.13 85,68 351

3.43 998,1 1247,6 133.12 26.1; 91*22 319

2.83 988.7 1714,0 135.?5 26,01 93.;9 2%

2,36 136T.5 2177.8 138,29 29.7; 90.63 282

2,00 1712.7 2614.2 140.62 25,37 83,58 278

1,73 2019.7 3012,9 1;2.49 2;.96 78.91 273

1*92 2291.8 3373,4 1;;o92 2;,9T 68.8; 273

1,2; 2?57.2 ;005.5 1;7.60 23*89 58,52 279

1,08 3152.N 4582*q 15a.15 23.36 51.76 285

0*92? 3503,; 564;,7 152.34 22,98 k?,21 29;

0,828 3825,2 5498.7 15;.2P 22.8; ;3099 302

0,752 4126,; 592506 156.01 22.37 41.68 310
0.688 ;;11.9 6331.3 157.61 22,13 39.75 817

0.638 ;685.8 &721.4 159,08 21.92 38.33 32;

0,596 ;950.9 7098.9 160,;9 21.7; 37*20 332

4.560 520?.8 ?;66.2 161.74 22.$8 36.28 339

O.YE9 5459.1 7825.1 162,96 21,;5 38.53 345
0.902 9708.? 8177,3 £b;.11 21.3; 3;*92 383

0.478 5748.2 8523,9 165.21 21,29 34,41 360

0,456 b187*6 8_69.9 1_4,27 2£.20 3;.00 366

0*43? 6;2;,4 qEG;,l 147,Z0 21,1_ 33.65 3?3
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THERMODYNAMI3 PROPERTIES OF OXYGEN

C-2

120 ATM ISOBAR

TEMPERATURE DENSITY V(DH/DV_ V(OP/DU_ -V(DP/DV) T [OV/OT_c)/V THERMAL VISC05IIY THERMAL OIELECT_IC PRANOTL
CONDUCTIVITY DIFFUSIVITY CONST&NT NURBER

KELVIN GMOLE/CC J/GMOLE CC-ATN/J ATN I/KELVIN NW/CN-K GICM-_ SQ CM/SEC
X 10 _

• 95,736 0*0kL059 16590,02 26*622 L2Z71.k7 0,D031822 2.9(`b06 6,SbTu 0.0009G 1.57232 5.96?0
5&

58

bO

bZ

44

66

60

?0

12
Tw

16
?8

80

82

8(`

06
00

90

92

9(`

¢)6
98

100

1GZ

10(,

106

108

110

112

114

116

110

120

122

lZN
1.%

120

130

132

13(`

136
130

1W0

142

1(.4

1(,6

148

190

152
15(*

¢56

J.50

L60
J.ES

110

14"5

155

190

195

200

210

ZZO

Z_O
2(*0

250

260

210

2_0

290

300
310

32O

330

3(*0

0,0(`102k 16577,06 24.584 12211.33 0.0C31058 1.9(`_08 6,9008 0,00090 1.51111 9.52(.1

0.3(`0702 16(.2(`.10 24.29k 11163.45 0.003Z132 1.92115 6.0B&r 0.0009C 1.$6154 5._C_5

Q,0(`0500 16270.30 25.998 11321.82 0*0032418 1.91012 5.69(`9 0,00009 1.96335 (*,_140

0.040237 1611(`.59 28.696 10904*10 0.0032708 1.89142 5.3312 0.00009 1.55915 4.b418

0.03997(* 19957.5Z 25.308 10(`92.ES 0,0033C11 1*87290 (*.9931 0.00009 1.55493 (*,3893

_.J39109 15799.01 25,015 10091*85 0.0033325 1.0§3(`1 4.6803 0.00009 1.98071 (*,1590

0,039(*(*(` 15639,02 2(`.158 9702.65 0,0033651 1,03339 (**389(` 0,00088 1,546k9 3.9316

0._39178 15471.4T _4,436 9324,(`3 0.0033990 1.81280 4.119(` 0.00088 1,$(`2_6 3,1357
0,_30912 1131(*.32 2(`.110 89S6.9(` 0.0U3(`3(`2 1,79190 3.6686 0.00008 1.$38.3 3.5(*d3

Q.0386(*k 15145.48 25.781 8899.91 0.0U3(`708 1.77082 3.63§8 0.00887 1.$3319 3.3?(*3

0.038375 1(`982.9Z 23.(`(`9 4253.20 0.0638089 1.748Tk 3.4196 0,00001 1.52954 3.2128

0.038105 14014.53 23.115 7916.(`8 0.0035(`81 1,72662 3*2189 0,00086 1,$2928 3,_629
0.031834 1(`6(.4.29 EZ*??9 7589.55 0*0035902 1.10417 3.0325 0,00086 1.$ZIU0 2.923?

0*031862 1(`47_.11 22.(`(`1 72T2.17 0,0U38336 1.68143 2.8593 0.00085 1.$1672 2.7946

0.037208 1429_.91 22.103 6964.13 0.0_36190 1.65843 2.6905 0.00005 1,512(`2 2.61(.0

0.031013 14121*65 21.76k 6665.20 0,0_37261 1,63519 Z.$492 0.0008(` 1,$0811 Z,5631
0.036?36 139+3.Z(* Z_,kE$ 6379,1r 0.0037764 1.6117(` Z*4103 0.00083 1.$0370 2._608

0.036458 13162.60 21,087 6093,83 0,0038289 1.88810 2.2813 0.00083 1._99k(` Z.3656

0.031178 13919.b_ 2D.710 $020.96 0*00308(`0 1.$6430 2.1614 0.00082 1.(.95_7 2.2119

0.J35896 1339(`.3(* _0.(`1(` $958.37 0.0039(`E0 1.5403k Z*0501 0*00081 1.(.9061 2.1961

0.031612 13206*5b 20.080 5299.84 0.00(`0032 1,91626 1o9(`65 0,00081 1.48620 2.1210

0,035326 13016.2(` 19*7k6 $081.19 0,0040678 1.(`920r 1.8502 0.00080 1.(`810(` 2.0519

0.335037 12823,30 19.(`19 (`810.23 0,0041361 1,(`&778 1.1807 O*O00?q 1.41738 1.9883

0._34146 12621,64 1_,094 4$_6.74 0.00(`2003 1.4(`3(`1 L,6774 0.00078 1,47289 1,9300

0,03(`452 12(`29,20 IB.772 4350,61 0,0U(`LOSO 1.41898 1,6000 0.00077 1.(`6836 1.0767

£.33(`155 122Z?.88 18.493 (`131.59 0.00(`3663 1*39480 1,5219 0*00010 1.46380 1.8281

0.033016 12023.81 18.1(`0 3919.55 0.00(`4528 1.3699t 1.4608 0.00076 1.(`$920 1.1840

0.033552 11816,30 lr*831 371(`.31 0.0U49410 1,3(`5(`1 1,3983 0.00015 1.45(`$6 1,?(`42

0*0332k6 116u$.90 11.§27 3519.72 0,00(`6432 1.3204(` 1.3_00 0.00074 1.(`(`988 1.7086

0.032939 11392*30 1_.226 3323.63 0.00(`7481 1.29625 1.2858 0.00073 1,k(`SL(` 1,4768

0,_32620 11119.4? lbo936 3131.89 0.00(`860(` 1,27165 1.2352 0,00012 1,4(`035 1.b488

0.032300 10915,39 1&,649 2958*36 O.Ou_�Bb_ 1.2(`705 1.1880 0,00011 1.43511 1.62(`(`

0,:31916 10731.96 1_*369 278(`.91 0.0091100 1.222(`6 1.1(`39 0.00010 1.43040 1,0036

0._316(`I 10505.34 24,_95 261r,(`3 0.0052(`89 1.19700 1.1021 0.00069 1.425b2 1,$863

0._31312 10275.52 1_.821 2W$9.81 O*OOSSgS& 1.27331 1.06(`2 0,000_0 1,(.2057 1.$?24
0.030910 10042.45 1$.56(` 2299.95 0*0055601 1.1(`816 1*0282 0.00066 1,41944 1.$619

0.030623 9807,05 1_*300 2149.71 0*00873(`7 1,12423 0.99(`(` 0,00065 1,(.1023 1,5548

_.030266 9668,61 1(*.$99 1993*70 0.0V89429 1.09918 0.9626 0.00083 1,W0(`09 1.5720

0.029903 9438.71 10*251 1853006 0.0061(`16 1,01910 0.9329 O.O00E2 2,39Q(`8 1.5119

0,_29532 9206.41 13.9_3 1118.19 0.0063167 1.05088 d*90(`9 0.00061 1.39399 1.5002

0,029153 897(*.06 13*595 1592,15 0*006587(* 1,02620 o*srsb 0,00860 2,30832 1.5818

0._2818(` 81(.1,82 13.291 lk?1,20 0.0068(`2(` 1.00187 0.8S0b 0.00098 1,38257 1.&020
0,d20366 8109.(`0 12,98(` 1396.10 0.0_71173 0.97789 0.8390 0,00057 1.1T669 1.6243

0.221951 82?0.23 12,699 124(`.67 0.0074189 0.953(`2 0.8193 0.00056 1.31087 1.0(*_6

3.32?$3? 8031.91 12.323 1139,26 0.0077(`30 0.92933 0.799_ 0.00054 1,36451 1.6721

0,021104 7803,05 11.988 1042,24 0,0088779 0.90932 0,?r95 0.00053 1.38018 1.6962

0.d26618 7961.7V 11.100
0.326198 ?319.W$ 11.301

0,025?23 1015.80 10,9(`3

0.025228 6841,$b 10.636

0,024119 6178,WZ 10,198

0.02(.181 6863.23 9,976
0.023625 616(`,21 9,356

0.02212(` $$§3,05 8,Sk6

0.020(`53 501b.30 ?.743
0.018634 4572,10 7.03?

0,016165 42_8.01 S,(`92

0.0150C5 (.119.49 _,101

0._13408 (*009.03 5*032

0.012243 k159,$8 $*_$b

0.011237 (*2?3030 8n920

_.009140 (*590,00 _.345

0.)08682 (.952,$2 S*220
3.00?889 $329,96 5.219

0.)01264 $111.88 S*03§

0.306?56 6086.92 (**97W

0.006335 6(`55.36 _,908

0._09973 _821.04 (*.871

0._05&60 7180.99 b.8(`1
0*00538(` ?$3&.0_ (`.011

0.J05139 _8_1.34 (**799

0.004919 8235.90 (**?77

0.J0_721 8562.7(* (**760

G._O(*$(*O 892_.78 (**?(*3

0*00(*374 92?4.8(` 4.727

945,51 0*00852(`0 0*88235 0.1595 0.00051 1.351o6 1.1369

088.73 0.0009213 0.89185 0,?39(* 0.000_0 1.34(.98 1,1_91

?10,44 0,009(`013 0.8330_ 0.7152 0,000(`9 1.33010 1.7929

691.2(` O,oGgg?64 0.0101(* 0,6901 0*000(`? 1.33095 1,8396

619.39 0,0109130 C.18615 0*6782 0*000(`6 I*32344 1.8632

_(`6,92 0,011312(* 0*16303 0,6873 0*00044 1,31593 1.9317

482.70 0,0120159 0.?3960 0.6363 0,000(`2 1.30199 1.9913

3(`S*51 0.0142694 0,&9192 0*$830 0.00039 1,20613 2.0866
Z(`2*18 0,0110069 0*64939 0,5292 0*0003? 1.26334 2*1822

111.80 0*01999_2 0*60731 0*(`?09 0.0003& 1.23820 Z.2309

129,27 0,0219036 0*_6991 0,4293 0.00036 1.21214 Z*2162

107.11 0.0220212 0.92504 0.3898 0.00039 1.189_9 2,0996

9?*62 0,0204(.0t 0*40943 0,3558 0*00043 1.1689_ 1.9201

$(`.62 0,0182663 0,45956 0,33?0 0.00049 1.15259 1./(.38

94,40 0,0161083 0,(`3598 0.3219 0,00096 1,13949 1.$885

9?,$4 0,0127(.99 0.402?3 0,3011 0*00011 1,12019 _,3101

101,_0 0*0104519 0*38211 0*2903 0.0008_ 1*106b8 1,2267

104.65 0*00809?3 0o31000 0,203? 0,00100 1.09663 1.1294

101,55 0*00?700? 0.36321 0.280_ 0.00114 1,08077 1.0591

109.89 0*0048(*69 0.31890 0.2182 0,00127 1.08240 1.0093

111,?$ 0*0061576 0*35670 0*Z171 0,001(.2 1,01711 0._610
113.48 0,005619? 0*38603 0.2780 0.00155 1.01240 0.931_

114,90 0*00918@3 0°35648 d.2791 0.00169 1,06011 0.$100
116.23 _*O_k01k& 0.35110 0.2806 0.00183 1.06529 0,0909

111.33 0*0045053 0*35968 0.282_ 0*00191 1,06220 0,8?22

118.20 0*00(`2400 0*36201 _.2041 0,00211 1.09914 0,8507

119.13 0*00(`@096 0,36998 0,2812 0.00225 1,091J9 0.0439

1£9.88 0.00380?(* 0*36990 0.2898 0.00239 1.01486 0.8332
120,5_ 0*0036283 0,31331 0.2924 0,0025(` 1.09203 0.0243

TWO*P_SE 30UNOORY
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G-2

IW_ ATM I$08AR

IHERM0_YNAMI_ P_OPERTI[_ OF 3XYG_N

" Cp '#ELOCITYTEMPE_&TURE VOLUME ISOTHERM 150CHORE INTERNAL ENTMJLPV E,¢TROPY vv JF SOJN0
OERIYATIVE DERIVATIVE ENERGY

KELVIN CClGROLE CC ATR/GNOLE &TN/K JIGNOLE J/GMOL[ J/_NOLE-K J/G _3LE -K RISE3

• TWO-PHASE _OUNGA_Y
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%wo AIM ISOBAR

THERMOOYNAMIC P_OPERTILS OF 3XYGLN

TEMPERATUkE DENSITY V(OHlOV)p V(]PIDU) V -V(DP/OVIT

KELVIN GMOLEICC J/GMOLE CC'ATM/J _TM

THO-#HASE )OUNOARY

G-2

(OV/OTlp/V THERMAL VISCOSITY THERMAL DIELECTRIC PRAN_TL
:OND_GIIVIIY _IFFUSIVIT¥ CONSTANT NUMBER

I/ KELVIN NwICM-K G_G_ SQ CMISEC

0,DU31_3 I°_9_E 6,6_03 O,DOQ_ i,_72_2 5°oDb2

D,003236_ _._9_51 _._SD_ D,O_Q89 _°SbOJ2 _.?ab9

Q,&_33S_9 Io8199_ _°ZOZJ D,QO_&_ I,_359 3.7888

O°O_3_59e 1o1569D 3°_g2_ @,OOO_7 I,_3099 3._5_Z

0°D_3_968 I,_35_5 3.2886 D,OO_&7 I._6_8 3,I_D

0,06353_5 1.71JDB 3,099_ Q,ODD_6 1.5Z256 Z,_6_5

O.E&3_7_ I°_07_ 2,9Z3_ _,DDO_ 1°51B33 2.8332

0,_37D8_ 1.62221 2,_66_ Q°O_DB_ I,5D5_7 2._93_

O,O_3_?_ I._7558 Z,2_35 D.OOD_3 I._96_9 2.306%

D,_u_2_53 I._08_3 1,5b_ O,OQQ?7 I._663D 1.8_35

D°DD_929 I._3619 1.3755 0.000_5 I,_52_0 I,71_

0,D_5859 I°_127W 1,32DJ D,Q_ I._8_9 i._83_

D.DO_bS_D _°Z_670 I°_8_ D.ODD_3 I,_3W_ t,bS35

D,Du_RD36 i°_068 1.17_ 0,00071 I,_3398 I._033

Q°D_5153_ I.I_ZSD I°0_3_ D.DDD_9 I,_9 1,5663

D,_5_05 I.I_5D8 I°Q2_L O,000_? I°_1_ 1,5W_9

D°Q_56171 1,1_1_D D°9_9T O,D_065 1._09_6 1.5562

D°DO$17_ t,DRTEO Q,9_9_ O.DOD_ I°WO_IO %,SSD_
0,0_5973_ 1,0?_9_ _,93D_ D.DOOE3 1o398&_ I°55_2

D,_&61_7 IoD_D39 D°gDW_ D°OOOE2 Io$9351 I°5525

D°O_6_l_2 1.06359 D.8_DO O.DDO_9 1.3825_ i,_769

D,D_&Z516 D.8_? _°?_7_ O.OOD52 I._WE95 1.6983

0,_89_9r D._88 0.?Q95 O.QOQSD I.$3_W I.?$67

_°D_6329 0.6_?$3 0.530_ O,OQDWC IoZ6_SD 2._116

D,_I66SW? D,512W6 _o_?_ Q.OOO_ _°L_WJ% 1°_988

D.DQ92928 D._D_81 D°SD_ D.DO_85 1,1_5_3 I.?D_I

D.Du_i$69 0.37692 D,2_I 0,D0135 I.D8_/2 D°_?19

O°_u_b_1_ O°$_b_D U,2_Sb O.OOt?_ %.073_D Q._95D

0.0u3_I02 O._B?_D 0.30_3 O.O0_2_ I.Db_73 0._37q
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G-2

16a ATM I$08AR

TEMPE_TU_ VOLUME

KELVIN CC/GMOLE

56,191 2;,31

S6 Z_._5

bO _,61

G_ ZW,92

66 Z5.08

68 Z5.25

?W 2§,76

?6 25,9_

?8 _6,11

82 _6.W8

8_ _G.61

88 _7.06

q_ _7,66

_b _T.86

_8 _8.0q

_30 _8,31

19Z ZS,S_

10_ 28,T7

1_6 E9,01

108 E9,25
1LO 2q,YG

112 ZO,rS

11b 30.02

1_6 30.29

118 3D,ST

120 30.85

$22 31,15
LZW 31._5

1Z6 31.??

1Z4 32.10

130 32._

132 32.79
1Sq 33,L5

136 33,53

138 33,93

_0 3_,3k

lk2 3_.77

1_6 35.b9

1_8 36.18

150 3b,?C

15Z 37.23

lSk 37.81

15b 38o_

_8 39,0k

160 39,_1

16Y _1,56

170 _3.?1

1?5 _6,23

1_5 S2,53

190 _6,32
_Q5 _0,_8

El0 r_.lO

2_0 53,26

_30 _2,13

2qO lO0*bk

_bO 116,52

Z_O 1_1,36
ZgO 138,Wb

310 1_Z,_2

330 1_S,57

3wO I_Z.12

TW0-_ASE 3OUNOARY

THERHOOYNAMIC PROPERTILS OF 0XYG_N

ISOTHERM I5OCHORE INTERNAL ENTMALPY Ef_TROPV

OER[V&TIVE OE_IVATIVE ENERGY

CC ATM/G_OLE ATH/K J/GNOLE J/GMOLE J/GNOLE*_

Cv CO VELOCITY
OF SOJND

Jl$ MOLE -K M/SE3

3:3699 )q,O8 =6161,_ -5767,3 o?.59 35°?5 5Z,bS 1193

29_§5G 38.5q -5G58,9 °_b72,1 _._6 3_,3_ 52.6_ _14_

246_3_ 3?,OZ -$_G_,7 -5565,8 _L,O_ 35,01 SZ,GG tlb5
278101 35.9? -5863._ -_GI.7 /_,75 3_,b3 5Z.5_ _l_b

269652 3_,9_ -$?b0,6 -_356o5 _._3 3W.27 _Z.51 _1_

Z6138_ 33.9W -_G58.3 -_51,6 tG.O5 33,93 SZ,_ 153%

E3?6_W 31°G_ °b3§1._ -_37,0 _).bl 3_._b 5Z,38 AOOW
E$G07_ 30,18 -52W9,_ -_83Z,3 _Z,_ 32°G_ _2,35 1081

ZZZ673 Z9,30 -$1_8.0 °_TZ?,b _3.W_ 3_,3b 5Z,33 10_8

20836t _?,60 -_9_W,6 °_$18,3 _6.1Z 3L.81 5Z.30 tOWZ

19_b8_ _,9_ -_?_1,_ -_q,_ _,68 31.29 5_.29 1015

180070 _5.21 °_639._ -_20_.5 _9._$ 31.0W 5Z.Z_ %OGZ
L61623 E_°_G -_38.S -_qg.9 _1,11 30,83 5_._ _88

17531_ _$o?Z -_37.1 *3_q5.3 _2,2n 3Q.St 5Z.31 97_

16_15_ _3,@1 -_335,8 -36q0,6 _3,_3 30,3_ 52.33 961

16313_ ZE,31 -_23_,_ -3785,_ _._5 3_.1_ 92.35 9_

1_?2_5 _.G3 -_133._ -3601.2 _,66 2_,90 5Z,3_ g3_
1_1513 _Q,q? -w031°8 -357b,3 96,?_ Z_,68 5Z._3 q_

Iw_q06 23,33 -3_30._ -3_?1._ _?,80 ZO._? 5Z,_8 9G_

1_0_3Z lq,Tt -38Zg,1 -3_66,_ _o,sw 2_°Zb _Z,S_ 8q_

13558? lq,lo -37_7,? -3261.2 _.86 Z_.Ob 5Z,GL 880

t_987u L8,_1 -36Z6.2 °315§,q l_d,_? Z8.66 _2,6_ 86?
IZW?78 t?,q3 -35Z_.7 °$_0,5 1.1.85 Z8.65 _2,78 853

11q808 _F,3? -3_Z3,_ °_Y_,8 lvE,O2 28°w_ 5_.08 8WO

llwqG_ Lb,83 °33ZI.3 -2838°q 1_3.78 ZS,EW 53.00 8Zr

_$0236 t6,30 -32_9,_ -Z732,8 1._,72 28,03 _3.13 813

10561? L_,?? -3117,_ -_626,_ l_5,b_ Z?.8_ $3.2? 80)

10111_ t_°Eq -30_5,Z -2b19,7 1v6.5_ 27,60 53._2 ?8?

_6733 _,80 °_qlZ,8 -Z_12.6 IJr,q$ _?.38 53.59 77_

qZ_6U 1_,33 -_OtO.Z -235_,Z 1_8.3_ _?.15 53.?8 _61

882q5 _3,86 -_?OT,3 -_lq?._ l_,EZ _b,91 53.98 7W_
8_Z_t 13,N2 -Z50_.1 -Z_Oq,1 _,08 26,67 5_,20 ?36

7235_ 1_.05 -ZZqO°I -1758,5 1_Z.65 2G,8_ 5_,73 6qO
6_13 11,53 -Z18_.1 °1b_6.6 $_3._9 25,73 _6.21 67_

b_=_ LI.Z2 -ZO77,W -1533.8 1_,32 Z6.62 56,5q 56Z

blSWQ LO.SL -t970,2 -1_20.$ 1_.15 ZG._ 57.03 6_

583b_ LO,_3 °18GZ,2 -1305.5 1_5.98 ZG.Sb _7,55 535

_517S L_,01 -1753,_ -1190,2 l_G°O0 ZG,Z3 57,8_ b_%
$Z058 9.63 -16_,_ -$07_,5 l_?,bl 25.12 $8.36 60?

_Z_ q.32 -153_._ °_b°2 1_8,W2 25.01 59,28 596

_632_ O,q% °1_._ -837,9 1_,23 ZS,ql 5q,_5 SSt

_3_q? 8,_ °13_3.3 -718,_ 1_0.03 25.8Z 60.Oh SGr

_0_53 8.$7 -1201,_ -$q?.8 1_0,83 25,7W 60,_5 _52

38_37 ?.88 -1088.2 -_75,3 1_1,63 2_,67 b_.?l SWt

_6(68 7._ -975,_ -_52.5 I_Z._2 Z5,59 bl.36 _3

33681 ?.Z? °859._ -_26,S 1_3.22 2_,5_ 53.81 Slb

3E_88 5,88 °7_3o3 °qO.b _c_,_2 _6,05 b_._5 WO_

ZG_ 6,10 -_WG._ _27,_ 1_6._3 ZS.7_ 66,3d _65

_ZlGY 5.38 -IW3,Z $65.5 1_8,_ _5,5b 68.71 _3_

18638 _,73 166,8 9t6,3 1_,00 25,63 71,%3 _05

1_q06 _,1_ w85._ 1_77o9 1_Z,12 25,5_ 73,01 37_

13q38 3.62 ?q_.l 16_6°? 1_o_ 25,38 ?3,95 3_q
IZGZ6 3,17 110_.E ZUI7.3 1_6,1Z 2_,19 ?].73 3_

ltSb5 Z,?9 %_G3oL 2363.6 130,0Z 2_.97 72,_ 330

115_ Z,_ 1667.? 273_,8 139,83 _°73 5q°96 3_

118ZW _.00 _06.? 3_07,9 1_3._Y 2_.2Y 63.51 315

127_3 1.57 2661,_ _Q11,1 l_,_D Z3,77 $7°_Z 31Z

_65 L,_3 30b_._ _=_8,W 1_8.33 Z3,35 _Z,W3 31b

15380 1,Z6 3_30.Z _61°8 150._7 2Z,_ _8°G1 3Zl

1b?_3 1.1_ 3?bG.Z _bZ&,8 1=_,_8 22.6_ _$.29 325

1810b _.C2 _=Ul.Z 5q70.3 1_,11 2_._1 _3.07 332

$_S2 0.939 _379.8 6391,0 tbS.?O 2Z.t_ _.23 33_

_G773 0,868 _655.1 67q_.8 1St,L7 ZL,9_ 39,68 3_$

2_;b_ 3.808 _39,W 718_,2 1_4,5_ ZI.67 38,3w 35_

_3333 O.?Gd _20_.b 756Z,2 1_,82 21,_3 3?.33 35_

_13 0.717 5_b_°_ 7q30,0 165.02 _1,2_ 36._1 365

27_ 3,5_8 5_b2,Z 8b_6,5 1_3.25 _._ 35.22 37_

28223 G.620 5205,_ 8qO_.Z 1o_,3t Z_,_ 3_.7_ 385
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160 ATH ZSOBAR

THERMOOYNAHZC PROPERTZES OF OXYGEN

G-2

TEMPERATURE DENSITY V[OHIOV) p V(DP/OU) v -V(DPIDV] T (DV/DT)p/V THERMAL VISGOSZTY THERBAL DZELE CT_IC PRANOTL
CONDUCTZVZTY 3ZFFUSIVIT¥ CONSTANT NUNdER

KELYZN GMOLE/CC JIGNOLE CC'ATNIJ ATM I/KELVZN MNICN°K G/CN-" $Q CM/SEC
X 10 _

m _6,191 0°0_113E 1G838.01 25°575 12_g_o8_ 0°0_3_288 _.g_2_E 5o693_ O.600g_ l. ST35L 5o5_7

58 OoO_08gg 167Q_°56 Z_.3_3 12088oG6 0,0031_11 _°g3758 6.30_3 0.000_5 1._6976 _o352_

_0 0o0_06_1 16558,_8 Z&.017 11653°30 DoOO$_?G_ 1°g2071 5ogOEg O,O00qO l°SGSbE _,051G

52 0°0_0383 l$_gg°Sg 25°716 11Z30°_ 0o0D_2026 Lo_@308 5o_30_ 0°0009_ 1._61_8 _o_T_6

6_ OoO_01Z_ 15_60o05 Z$°_Og 1081g°sz aoOU_2_ Lo_8_8_ 5o_839 O,OOgDg 1,$S733 _°_136

66 0o_3_065 _61Dg°E_ 25*09? lOb%go96 D°00_2575 Lo86503 _,86E3 0°0008_ _°_5319 _,_?$Z

T2 0,93_083 156_|og0 Z_*_36 _8_°?$ 0.0033_7Z Lo80662 _o0_81 0,00088 _°_07_ 3o6_I

7_ 0.0388Z1 15_g2o_, Z3o8_0 8Y31o63 0°003_793 1,_8_ 3._885 0*00088 _oS365g 3o_707

75 0o0385_8 _Y33_,9_ 23o_R_ _85°78 go00_26 _,_6_8g 3,5550 0.00087 1o$3Z_3 3,30_3

78 0._3829_ _Y_75°Dg 25._0 62_o9_ 0°00_7_ _,7_3_9 3.3589 0,00087 1°528Z6 3°_91

80 0,_38030 1_0_,8_ ZE.6_T 7925og_ 0°00_832 1.T2_9 3,1656 O.O00B7 lo_ug 3*0050

8_ 0o03776_ I_O_ZoZ7 2Zo_8_ 7507o_3 0°003_Z07 1,6g_80 _o907q OoO008G 1o_19_1 _,87Z5

8_ 6o_37_Y8 %_687og8 22o1_D 7300o_8 9°003_Y_8 1°677_5 Z,8E_ O,O0_B6 1°_ 1_72 Z.7_8_

B5 0*037230 %_5_.gl _.81T 700Z°Z_ 0°0D_6066 1°6_0 Z,DG73 O°gO_8_ _°SLI_E _o633_

88 0°035962 1_3_$og6 2L°_O_ 6715o1D 0°0636_3Z _.632_3 ZoSZ_ 0o0008_ 1,50731 _o5255

9E O.O_5_Z_ _0_Z°17 Z$.8_2 6£50.6_ OoOD$T$_ %o_8659 Z,2_J 0,00083 _._08_ _.33_Y

g_ 0o035_8 13038°Z0 ZO°_g_ 5896,93 0,003_833 1._63_6 Z°I_O_ 0,00003 _,_bO _._50_
_6 ao03_873 13562,07 20,170 _6_oZT O°a030_6 %,Y_OZ2 Z*O_Z_ OoO008E 1o_90_ Z°17_5

100 0°03_3E0 13303*03 IY°_ 5_53°_5 0°06_g_51 1°_93_6 Lo8_9_ 0*00081 _._61_ _,031_

_06 0°_3_7_ _27_G°3_ _8.685 _77°18 OoOO_33g I,_EZg2 %oG073 |.OODTO 1o_68_1 1,8600

1_8 g°_3_lR8 1E5_o63 18,300 _25_°g2 0,00_03_ 1o$?_35 _o5173 0.00078 1°_6_L 1o81Z1

112 0o033508 1E166o0_ lt,?$3 3863o_ O°Og_G3 1o35ZE0 _o_L12 O°OO07_ 1o_2 1,7Z8_

_15 0,033015 _1_65oZ_ 1_°188 3_87o_0 0.a_527_ 1°_05_z _.301_ OoOOO_ %._638 Lo6601

120 0,_3E_12 11_52.67 15o57_ _13_oZ_ OogO_?20Y 1oZ5815 _oZO60 O.O00T2 1o_3719 1,5053

IZ_ 0.3317_2 10gE6,5_ 1_°_03 Z807o08 0°00_g39_ 1.211_0 1.12Z6 O,OOO_l 1o_Z7_1 1o56_

IZ8 0°03£15_ lO_°gO 15°T67 2_0£°_ 0,0051877 1°%G_Dg 1°0_6 0,00069 1o_881 1,5330

130 0oD30030 10_00°15 15o071 2_7°51 0o0D_3387 1°_82 1o0166 0°0D067 1._1333 _,$_g

13_ 0°030_00 10_95o23 1_°7_7 E205o_2 D°00_._,558 1o1L882 0._0_ O°OOO56 1°_0839 _o_3_3

_36 O°02982E _TBY°ST _,_3% lg$g_6_ O.Oa57828 _.0T$05 O,gZgZ O°ggOD_ 1.398_7 1o_3_

138 0o02g_7_ 9_R£o3_ 15o8_g 1B15°82 goOOSg52_ 1,05035 0.90_Y O°O006Z _°393_0 1o_332
1_0 OoQEgIZI _37_°_ 13o_87 16_°73 0°005137_ _,OZT77 0.8_g_ 0,00051 1°3878_ 1o_390

_2 0o_6T51 9_66o66 15oZ_0 _586°91 O°DDGSDg_ 1o005_3 Q.86_ 6.00060 1.38253 1,_86

%_ 0.028_g_ 895T°38 12,gR7 1_78o22 O.GO$_ O._EY 0o8_35 0.00059 1o3_7_3 1.$6_

I_G 0°0_8020 8_70,3_ l_oTg_ 137g°_6 0.0067586 0,96_08 0o8Z$_ O.OOO_8 1°371_9 Lo5909

1_0 0,0_7Z51 835_o_8 12,1Sg _$8.08 O°ODTI_B_ 0°g177_ 0o789T 0o0@_56 1.36033 1,6152

15_ 0°0_G_51 7_60o_1 1_,610 1OlD°G8 |°00775E6 0o87_E1 O,TS_ O.OOO$_ _.3_866 1,5617

_56 Oog_&O_ 77_.Og 1_o162 g_o_ O°QQT_Z09 0°85_8 0.T35_ 0,00053 1,3_ET3 1.55Z9

_58 0o_5616 75_o_3 1%,_20 062oT$ 0°008_6_ 0°0337_ 0.7%8_ 6,00051 1,336_ 1,_189

_60 O,Og_B3 _$2o_ 1|._8 _2og_ O.OOBGTZ_ 0o0_33_ 0,7010 0.000_0 _,33031 1.7351

175 0.021631 605_.80 _°Y33 _03,1_ 0.011733Z 0°68_8_ 0,_5 0°000_ 1.Z79_0 Z.8561

_80 0o0_0_2 _701._3 ?,g68 323o5_ OoO_ZTg2% go6_DT_ 0°53E6 0o000_ 1,E6180 L,0788

_85 0°01g037 $_2_°13 ?._86 _&5°3_ 0oD1365_0 0°613_3 Do_gY6 aoO00_ 1oZ_37_ 1.8667

190 0°01775_ SZ_7oZ_ _.065 ZZ_.I_ 0,01_1327 0.58283 O._6E_ 0°000_ 1,Z2618 1o8_80

1_ 0o015_3_ $09_°2_ _°760 Lg6o17 0o01_272 OoS_gE 0o_335 O°OOO_6 1°ZOgb2 1._681

ZOO O.0%_Og _030°9_ _o_8_ LT7,85 0o013g057 O._gRO O._Og3 O.OOO_g _o_9_9 1,6890

210 0,_13_g6 5085o_ 6,100 15go_7 0°612_089 0o_860_ 0,3731 0,000_ L.LDg_ 1._37

E$O 0o01085_ $5_°73 $°66_ _§2°01 O°Oag_386 0o_$_8 0o33_1 O.DODT6 L°_3_3 I.ZG01

2_0 0°009_36 5B73°TZ _°53_ _52o8_ 0°0U8275_ 0,_196_ 0°32_0 OoO008T L.LZZ_I l°LT_g

E_O OoOOg_g8 5_03o96 5.387 1_°00 OoO_?2ggT 0._0_$ 0o3_7_ 0.006_8 1,_13Z5 1°_979

ZDO 0.008582 65_o73 _°3£6 _°30 0°0U6_815 0,_0E$6 0,313% O.OOL09 I°LO_L 1.Q_7_

_70 0.000051 688r,$1 _°ZY_ _55°80 0°055g$_6 O,397DG 0,3105 O.O_ZD 1.09800 1,0055

ZDO OogOT61Z T2_°3_ $oZO_ 1_8,13 O.OOY_gDO 0o$950_ Q,$QgL 0o00_31 _o093_ 0o970Z

ZgO 0°007_ 7_6ZoZO $o1G0 _9°_ O°C_gSg$ 0o392g_ 0.3086 0°001_ 1o088ZZ 0o_08

300 0o_06877 7885.3_ _ol_k 150°_ 0,@0_73_L Oo$g33g 0,_088 0.00153 _°083_g 0,915_

310 0°006_70 8_g_o3_ Y°I_ %61._ 0°_5_9 a,39_3 0,309_ 0o00_65 1o080_ C,_950

330 ood060_o 88_To$B _,126 163.08 0.003_T65 0,39831 O°$LEZ 0.00_87 1,073_3 Oo85ZT

3_0 0,0058%0 9189._7 5,_18 163,98 0°003_803 O._OOR1 0.31_0 0,0019g Lo07057 0.850_

• THO-PHASE BOUNDARY
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G-2

teO ITM I$08AR

THERMODYNAMIC PROPERTIES OF OXYGEN

TEMPERATURE VOLUHE ISOTHERM 3SOCHORE INTERNAL ENTHALP¥ ENTROPY C v

DERIVATZVE DERIVATIVE ENERGY

KELVIN CC/GHOLE _G ATH/G_OLE ATHIK JIGMOLE JIGMOLE J/GHOLE'K J/G HDLE

• 76._17 2_,2q 306097

5B Zk._t 299007

60 2_.76 290215

62 Z_*TZ 281613
6_ 2_.88 273196

66 Z7*0_ 26_961

68 ZY*20 256906

70 Z7.36 2_qJ25

72 25.53 2_1321

?_ 25.70 233786

76 25.88 226_19

78 26.05 219218
80 26,23 212175

$2 26.41 20Y2qe

s_ 26,60 198576

86 26*75 192006

8_ _6,98 18SS8g
YO 27.17 17q319

32 27.37 17311

g_ 27.57 167216

_6 27.7B 161376

_8 27.99 155675

100 28.20 1S0108

102 28.4Z 1_4675

tO_ 28,65 139372

106 28.88 134197
138 2q.12 1291_7

110 Z?*36 IZ_221

11Z 29.60 119416
11_ 29.86 11k730

116 30.12 119161
118 30*39 107707

120 30*66 1d136o

122 30,95 9713_

124 31.24 93_1_

126 31.5k 89_07

128 31.85 8510_
130 32.17 d107U

132 32.50 17266

13_ 32.85 73_6

136 I3°20 70_75
138 33,57 66o61

1_0 33.56 63J90
1_2 3_.37 b02_7

1_ 3_*77 57112

1_6 35.2_ 5_271

1_6 35.60 _1_21
150 36,1_ _8713

152 $6.61 _6086

15_ 37.12 _350d

156 37.65 41290

158 3_.2L 3882_

160 38,80 36631

165 _0._0 31546

170 _2,Z1 ZT_Id
175 _k,27 23362

100 46,62 20309

185 _9.26 179_

190 5_*21 16200

195 55._5 1_967

ZOO 58*92 14217

210 66.36 1372_

220 7_.05 lk1_6

230 &1.73 15026

2_0 _q.23 16268

250 _6,_3 17_30

ZbO 103,_2 1072_

270 110,19 20015
280 116,77 212_b

290 123*17 _Z575

300 129*_ 23_1k
310 135.56 2500g

320 1_1.59 26176

330 L_?.55 _732u

3_0 153.5_ _8686

* TWC-P_ASE _OUNDA_Y

C 0

"K

VELOCITY

OF SOUND
M/SE:

39.10 -6157.8 -_714.0 oT,6S 35.77 52.6_ 11gw
30,23 -50r6*$ -5631.6 6_.10 35.;5 52.50 1185

37o16 -5974,5 -7_26*_ _0*06 35,07 52.73 117]

36,12 -5872*3 -5421*4 r2.60 3_.70 52._ 1161

35,0q -5770*2 -53160S _4,27 34*35 52,_ 11k_

34,10 -5660.3 -5211,7 75.86 34,00 72._0 1137

33.12 -5566.7 -51_6°q 77,46 33.67 52*35 1125

32,17 -5464*0 -50C2.2 78,96 33.35 52,32 1112

31.25 -5363.3 -_897.6 00._4 33,0W 52.28 1100

30.34 -5261.9 -WTq3,L 01*07 32.TW 52.25 1087

_9,46 -5160*5 -4686.6 03.Z6 3Z*W5 52.22 107_
20.61 -S0_9.3 -4604,2 o4.62 3z.lr 5_.2o lO61

27.77 -bgST*Z -4479,8 $S,94 31.90 52,17 10_8

26._6 -4857,1 *4375*4 _7,23 31.64 $2.16 1035

_6.16 -_756,2 0_271*1 08.49 31.39 52.1_ I_22

25,39 -_6$S.3 -_166,8 d9,71 31,1_ 52.13 100]

_4,6_ -45S4.5 *k062,6 _0.91 30*90 52.13 996

Z3*91 -4653.8 -39S8,3 52,08 3d*67 72.13 q6_
23.20 *4353.2 -385_*0 03.23 3_._ 52.1_ %9

_2,70 -4272.5 -37_9,7 ?_,3Y 30*22 52.15 95_

21.63 -_152.0 -3645.3 97,65 30.01 52.17 _43

_1,18 -40§1._ -35_0.q _6,72 29*_9 5Z*Z_ 929

Z0,54 -3q50.9 -3_36,5 97,56 2_*5Y 52.24 q15

LY*q2 -38S6,_ -3332,0 _8,61 2g.38 52.28 903
19.32 -_Tkq,_ -3227,4 _9,63 29*17 52.33 890

18*73 -3649,_ -3122.7 1.0.63 26.97 52.35 87_

10.16 -35_4,8 "3_17.0 1_1,61 20*77 52*_5 066

17*61 -34_8,3 -2912,6 1_2.57 28.56 52,53 851
17*07 -3347*6 -2507,7 1_3,52 26*35 52.62 835

16,55 -32_6.9 -2702._ 1v_,45 26,1_ 52.71 027

L6,04 -31_6.1 -2696.6 lu5.37 27.93 52.8_ 812

16.54 -3045._ -2_91*0 1.6*27 _7.71 52,9_ 0_0

15.06 -Z9_.Z -2385.C lu7,16 E7._6 53,_7 767

1_.60 -28_3,1 -2278,7 1_*0_ 27.2_ 53,21 7?5

14,14 *27_1.7 -2172,0 lud.ql _7.00 53,30 763
13,70 -26_0*_ -2_6S*0 1.9,77 _,74 _3,73 751

13.27 -2538,5 -1957*6 110*61 26,48 53,72 739

1_.6_ -2435.1 -1860*k 111*_6 27._0 5;.7_ 721

12*36 -2331.6 -1739*0 1.2,Zq Z6,gl 7_.85 7_5

11.q4 -_228._ -1629*0 113,12 _6,81 _5,20 bgz

L1.56 -2123,5 -1510,0 113,9_ 26.7_ 5_.6o 68_
11.16 -2018*7 "1406.k 11_*76 26*56 5_.OQ 067

10,70 -1913,3 -1_q3,9 1_5.57 26.;_ 5_._ 655

1C*36 -1007.6 -1101.0 116.37 26.33 55,EJ 6_3

q.96 -1701.6 -1_67.4 1_7.16 26,1_ 5_,_ 52_

9,72 -1594._ -q52.3 1L7.96 26.0_ 58.0_ _1_

9,26 -1_07.3 -837*1 110.7W 25.q? 57.8_ _2
8,93 -1379.7 -720.q 119,$2 25,_7 7_.3_ _qO

8,_7 -1271.6 -60_*0 1_0*29 25.7_ 58.6_ 575

8,30 02162.5 -W65.5 1_1*07 25,70 5_.6_ _$

7.67 -10_3.5 -366*0 I_1.03 25.62 5_,23 _

7.70 -9_2._ -245*9 2_2*60 25*54 61,22 _3

7.32 -031*_ -12_,2 1_3,37 26,07 61.7_ _

6*56 0549,5 167,3 ldS*Zq 25.71 b_.9_ _

5.87 -263.2 506.7 1_7.1q _5.61 6_.6_ _o_

7*23 27,2 63_.6 1_*09 25*_5 66.31 _3_
_*65 320.5 1170,7 130.9q 25.W7 67.70 _

q*l_ 61_,2 1512.7 132.06 25,30 &_.65 3g_

3.67 904,9 1857,2 1_4,76 25.12 5_._r 37_

3.28 1109.5 2200.8 1_6,_8 2W._I 5_.40 3_

Z*93 1_64.9 2539.4 1_0.20 Z_.70 bT.C_ 3_0

_.38 1_61*1 3191.3 1_1.30 2_.28 63.06 33_

1.99 2446*1 3796*9 1_4*20 23.86 58.1_ 330

1,71 266_,8 _375,_ 1_6,60 23*_7 73.77 330

1.50 3246.1 _873.5 1_8,89 23.12 70.15 333

1.33 3696,_ 5377*2 150*d6 _2*_1 _6,65 336

1.Z0 3923.9 7010.1 1_2.6_ 22,53 _;.35 3_2

1.10 W233*_ 6_43*1 1_*_7 2_.27 _2._0 3W?
1.02 _528.Z 6577.9 1=5*77 ZZ*_ WO,T_ 3_5

0,9_2 _010._ 7_57.3 1_7.t9 ZI*T_ 39.33 359

0*_03 5083.+ 7_.2 1_8.50 _1.5_ 38.20 366
0.826 53_7.0 781q._ 1_q.73 21._9 37.05 371

3,702 5603,_ 818_._ lbO.d9 21.35 36,25 375

O,TWW 5852*3 85;3.3 lo1,_5 20._u 35.5_ 38_

0.717 b0q8.7 8899,0 1_J.05 2_.67 37.21 39_
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188 &TH I5084R

TEMPERATURE OEHSZTY ¥(OH/OV_

K(LV[N GHOLE/CC J/GHOLE

56,417 0.0;1169 t695T,88

58 0.0;0967 168;4,62

60 0,0;8711 16700.63

6Z 0.040454 16555,65

&; 0,0;0198 15;09,82

66 0,039941 16262.48

68 0,039683 1611k,19

?0 0,039425 1596;.88

?2 0,039166 15813.93
7; 0.03090T 15661.8Z

76 0,038647 15508.37

78 0,030386 15353.;5

80 G,03812S 15197,04

82 0,037863 15039.0T

0; 0,03?600 1;879.;7

86 0.03?336 1;718.21

88 8.037071 1;555.18

90 0.03680_ 14390.32

92 0*036937 1;223.55

9; 0,335289 1405;,8S

96 0*035999 13884,08

98 0.03S728 13711,18

100 O.O3SkS5 13536,69

102 0.035180 13358,69

I0_ 0.03490k 131T8,94

106 0.0346Z6 12996,79

108 0.034346 12812,02

1_0 0,034063 1262k,68
112 0.033779 12434,67

11; 0,033;92 12241,87

116 8,033202 12046.25

118 0*03Z909 1164?.60

120 0,03261; 116;6.39

1ZZ 0,]32315 11;;2*1;
12; 0,832012 1123S.10

126 0.031706 11029*58

lZ8 0,03139? 10814.19

130 8.031084 lO?_O*??
132 0,030767 10948.30

134 0,030;46 10350o31

136 0,038119 10151.ka

138 0.029187 q967.61

140 0.029449 9?74,62

142 0,029108 9577.49
1;; 0.028?52 9374.57

146 0,028406 9198*34

1;8 0,028049 8998,18

150 0.027585 8809.79
152 0.027317 0618.32

154 0.025939 8442.26

156 0,026550 8Z53,77

158 0.026168 0080.22

160 0*029771 7966,95

165 0.0Z4793 7;91,88

170 0.:23690 7071.32
1?5 0.022587 55a4,50

180 0,021452 5339,04

189 0,020290 b0;8*28

190 0.019152 501;,69

195 0,018039 96;3,35
200 0,016973 9530.78

210 0._190?0 5;72,17

220 0.013503 9576.70
230 0.012236 9781.07

240 0.011207 60;8.71

250 0,310370 6390.29

250 0,009670 6667.98
ZTO 0*009079 6992.93

280 0,00856k 7319,94

290 0.008119 76;6,2;

300 0,00??26 7961,17

310 0,9073?? 6272.01
320 0,007063 6S69.05

330 0.006??0 88;8,97

3;0 0*006913 9172,7;

TMO-PHASE BOUNDARY

THERMOOYN&HIC PROPERTIES OF OXYGEN

G-2

V(DPIDU_ -V(OP/DV; T (OV/OT)I_V THERHAL VZSCO$|TY THERHAL DZEL(CT_ZG PRINOTL
_ONOUGTZVZTY QZFFUSZVITY CONSTJ_T NUMBER

CC'ATN/J ATM I/KELVIN MM/CM-K G/CM-_ SQ CM/5EC
X 10 _

Zb*9Sl 12601.99 0*0031029 1.95519 6*7578 0,0009E 1.S7410 5.6036

25,321 12249.23 0*0031214 1.942;8 5.;145 0.00090 1,570_; 5.4260
Zb. OZ6 1101;*36 0°0033494 1,92553 6.0082 0.0009_ 1,56673 5,1215

25,?24 11392,49 0.0031701 1.90893 5*6308 0.00898 1.56202 4,8390
29.418 10981.89 0.0031996 1.89062 S.200z 0.00090 1.55861 ;,5757

29.106 10982.?0 0.00322_8 1,87219 4.9544 0.00089 1._9;_0 ;.333_

24,?90 1019;,77 0.0_32490 1.8§315 4°6517 0.00089 1._50_9 ;.1069

2;.471 981?.82 0oG_327?0 1.83367 4.3703 0.00089 1.94618 3.8967

24.148 9;$1.61 0,0033061 1._1375 4.1088 0.00009 1,542_7 3.7013

23.822 90q9.88 0.0033361 1.?9342 3,8658 0.00088 1.93799 3.S197
23.494 &750.41 0.00336?3 1.?72?1 3.6399 0.00088 1._338; 3.3509

23.164 8414.95 0.0033996 1.7516? 3._259 0.00007 1.52971 3,1939

22.83; 8089,28 0,0034331 1.73032 3.23;T 0,00087 1._2559 3.0;80

22._02 ???3.16 0.0534660 1.70869 3.093_ 0,00087 1.921;S 2.912;

22.171 ?;66.3T 0.0039043 1.68681 2.8843 0,00086 1,_1731 2.7863

21.839 ?168.68 0,0035421 1,66;?1 Z.7273 0.00086 1.91317 2.66_2

21,soq 6879,89 0.0039816 1.542;Z 2.9812 0.00089 1,_09_1 2.560;
21.281 6999.77 8,003622? 1,61995 Z.4454 0.0003; 1.50;09 2.4993

20.39; 6328,12 0.0036657 1,59733 2,3189 O.O00B; 1,_0067 2.365_

20,530 6064.72 0.003710? 1.57499 2.2013 0.00083 1.;96_9 2.2786

20,209 9809,37 0.0037_78 1.$9174 2,0918 0.00083 1.49229 2,1988

19,892 9561.89 0°0038072 1.52880 1,9896 0.00082 1.;88_7 2.1233

19,979 9322,06 0.0038590 1,90979 1.89;9 0,00081 1.483_4 2,0943

19.271 5089.71 8.0639134 1.;8273 1.806_ 0.00081 1.;79_9 1.9909

16,969 4864,65 0.0039706 1,;5963 1,7242 0,00080 1.4?533 1.9317

10,672 ;646.69 0.004@307 1.;3650 1,6;79 0,00079 1,4710; 1,8776

18,382 ;439,66 0.0040941 1.41337 1.9760 0.080?B 1,46673 1,8278

18,098 ;231.48 0.0041618 1.39023 1.s093 0.000?8 1.46239 1.7823

17,823 ;033.73 0.00;2315 1.36711 1.;;71 0.800?7 1,;98u3 1.7406
17.996 3842°90 0,00;3061 1.34;02 1.3891 0.60076 1,_9363 1.7027

1?.297 3697,99 0,00;3849 1,32096 1.3390 8,00079 1.;4921 1.6683

17,048 3_78.74 0.0044663 1.2979; 1,20;; o.ooo?s 1.4;475 1._372

16.810 3305,92 0.0045966 1.27;97 1,2372 o.ooo_; 1.44026 1.6094

lb,981 3138.96 0.00;6903 1,25207 1,1931 0,00073 1°43972 1.58;5

16,369 297?.73 0.00;7497 1,22923 1,191_ 0.000?2 1,;311; 1.5627

16,199 2622.11 0.0048992 1.206;7 1,1132 0.000?1 1._2692 1,5;36

15.963 2671.99 8.00;9673 1,18379 1o0_?1 0,0007c 1._2189 1._274

15.301 2520o01 0.0050966 1.16135 1.043; 0.00088 1.41715 1.5370

i;.931 2377.27 0.5051996 1,13896 1,0115 0,00057 1.;1239 1.5227

1;,629 2238.53 0.0053332 1.11669 0.9821 0.00066 1.;0758 1.$171

14.3?3 2109.9; 9.00547?3 1,094;5 0,9941 0.00069 1.;0269 1._163

14.090 1989.61 0,0056181 1.0_239 _.9278 0.00064 1.3977; 1.51;1
13.8;1 1367.02 0.0097756 1,09045 0.9031 0.00053 1.39272 1.5168

13.526 1793.68 0,0099101 1.02878 0,8802 0.00062 1,38766 1.513s

13.251 1642.66 0.0060?7? 1.00733 0.4630 8,00061 1.3825; 1.5294
15.121 1941.63 0,0563092 0,98981 _.84_5 0.00050 1.377_9 1.5946

12.736 1442.3-0 0,0064330 0.96477 0,828; 0.80099 1.372_2 1.5932

12,472 13;8.61 0,0666236 0.94394 0,8113 0.00058 1.36660 1.5673

12,163 1298.92 0.0066039 0.923_4 8,7943 0.00098 1.36128 1.5763

11.990 1174,01 0._?669_ 0.90302 0.??73 9,00056 1,35577 1.6056

11.970 1096,67 0,0071782 0.88316 _.7607 0,00096 1,390_; 1.5947

11,917 1015.98 0.0679760 0,86323 0.7430 0.0009_ 1,344_9 1.6483

10.900 944.04 0.0077964 0.0;372 0.7271 0.00093 1.33880 1,66_3

10.313 780,_; 0.008405; 0.79691 0.6861 0.00091 1.32;12 1.6991

0,682 642,;3 0,0_91;21 0.?51;7 0.6499 0.80049 2,30692 1,736s

9,072 92?.6? 0.0099199 0.71261 0,6070 O,OOO;O 1,29327 1.7691
0.923 439,6? 0.0106884 0.67891 0.5697 0,000;7 1.27729 1,775_

8.053 364.33 8.0113926 0.6;T12 0.934o 0,00046 1.26120 1,7727

r,639 310,2? 0.0118441 0.61761 0.5024 0.00047 1.24_33 1.7507

7.292 2?0.29 0,0121200 0.59099 0.4734 0.80048 1,23000 1.713_

_,9?0 241.31 0.01212;9 0.96997 0.;;81 O.OOOSQ 1.215_9 1.6593

_.514 205.82 0.01192;5 0.52235 0,4079 0.00055 1.18999 1,5390

b,181 191.02 0,0104267 0,4_906 0,379_ 0.00062 1.16914 1,4108

5.955 183,88 0,0593009 0.46_68 0.3602 0.00071 1,15250 1.30_7
_.798 141,19 0,0042924 0,_4701 0.3;68 0,00080 1.13910 1.2161

5.616 180.83 0,0573469 0,43383 0.33T? 0.000_0 1,120_8 1.1348

5.527 181.0; 0,0_66912 0.42492 0,331; 0.00099 1.119_q 1,0809
_,4;9 181.64 0,0060636 0.41850 0,3272 0,00109 1.11169 1._3_7

_.383 182,39 0,0099893 0,41422 0.324; 0.00119 1°10918 0._970

_,329 183,28 0,0691400 0.;1091 0.3228 0.00129 1.09954 0.9650

0.307 183,98 0,0647984 0,_1027 0.3221 0.00139 1.09;_7 0._372

5.261 184.49 0,8044784 G.410;8 _.3221 0.00_90 1.09017 0,_83

_.263 18;,8? 0,00;2322 0.41134 0.3229 0.00161 1.08522 0,8603

S,Z?4 189,_6 0.00;0162 0.41273 0.3239 0.00171 1.08269 0.8704

_,333 186,84 0,0_38389 0,41_48 _,32;o 0.00181 2.079_4 0.8618
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G-2
THERHOOYNAHIC P_OPERTIES OF OXYGEN

200 ATM 1506&fl

TEMPEKATUKE VOLUHE Cv

OERZVATIVE DE_ZV&TIVE ENERGY

K(LVZN CCIGHOLE CC &YH/GHOLE &TH/K J/GHOL( JIGHOL( J/GHOLE-K J/G _OLE -K H/SE:

ISOTHERfl [50CHOR_ [NYERN&L (NTH&LPY (NTROPY Cp VELOGITY
OF $OUNO

* 56,64k 24,27 308400 39.12 -6154.1 °5662.3 67.70 35.79 52.55 1198

58 24.37 302431 38.38 °6084.9 o5591.0 68.99 35.92 SZ.52 1190

60 Zk. S2 Z93G71 37.31 -5963.0 -5486.1 /0.73 3_.14 52.46 1178

62 24.66 26910U 36.26 -9881.2 o9381.2 72.49 34.77 SZ.kl 1167

Ek Zk.83 276713 3S.Zk -5779.6 -SZT6.k 74,11 34.42 52.36 1155

66 Zk. SS 260910 $k.2S -5674.1 °$171.7 79.72 34.08 52.32 1143

66 25.15 Z60keb 33.27 -9S76.O o5067.1 77.28 33.79 92.27 1130
70 ZS.31 292639 32.33 -9479.6 -4962.6 78.40 33.43 52.23 1118

72 29.48 2kkS&6 31.40 -S3rk.5 -4890.Z ,0.27 33.12 $2.19 1106

74 ZS*6S 237464 $G.50 -5273.S -4793.6 81.70 32.82 52.19 1093

76 ZS.02 230138 ZS.63 -$172.7 -kbkS.S 43._S 32.54 92.11 1040

re zs.ss 2z2962 20.77 -s07z.! -494s.3 +k.kk 3Z.Zb 9Z.OS 1065

80 26.17 ZISSSb 27.94 -4973.4 -kkkl.2 eS.P6 31.99 SZ.05 I095

82 29.34 209111 _7.13 -447§.9 -4337.1 67.04 31.74 52.03 lOk_

Ok 26.$3 ZOZkZ3 29.34 -k770,6 -4233.0 94,30 31.48 92.01 1029

86 26.71 199889 29oS7 °4G7|.3 -kXZS.O SS.SZ 31.24 $1.99 ID16
ee 26.9o 16sso6 24.82 -497o,1 -kozs.o 90.Pz 31.01 51.94 1oo3

96 27.09 143273 24.09 *4470°8 -3921.1 9£.84 30.78 51.97 999

92 27.28 177199 23.38 -4370.1 -3417.1 93.03 30.$9 51.97 977

94 27.48 IP2242 22.69 -_270.1 -3713.2 94.14 30.33 51.97 9G4

96 27.68 169439 22.02 -4170.2 -3609.2 99.24 30.12 $1._7 991

94 27.19 191774 21.37 -k070°k -3605.2 96,31 29.91 51,99 938

100 26.10 154246 _0.74 °3970.7 -3k01.2 97,36 29.70 S2.OL 92_

112 2S.32 141190 ZO.ZZ -3171.3 -3297.2 98.39 29.49 $2.03 912

104 28.$3 143S65 LS.SZ -3771.3 -3193.1 99.40 29.29 92.07 499

106 21.76 138448 18.94 -367£,7 -3001.9 1gO.k| 29°08 52.11 816

LOB 2B*99 133437 11.36 -3972.L -2984.7 10_.37 28.88 52.19 874

110 29.22 LZSSSO 17.83 -3472.Y -2S80.3 1_Z.33 28.67 SL.ZL 861

£12 29.46 12378_ IT.30 °3372.6 -2779.O 1_3.27 2S.46 52°27 048
114 29.71 119137 16.76 -3273.2 -2671.2 1_4.20 2e.29 $2.34 836

LL6 29+96 1146|7 16.21 °$173.S -2966.k 109.11 28.03 SL.kZ 624

118 30*22 110192 15.79 -3073.3 -2461.$ Lv&.O0 27.81 S2.SO 812

220 30,45 109690 £9,32 *2974.1 *23S6.4 106.89 27,57 $2.60 800
122 3|°7S 10t710 14.86 -2074.2 -2251.0 ld7.76 27.33 $2.70 760

124 31.03 97619 14*41 -2774.3 °214S.k 1d8.42 27.08 52.62 776

126 31.32 93647 13°97 -1674.3 -2039°S 109,46 26°&2 52094 7ES

126 31.62 09781 L3.SS -2974.1 -1933.3 110.30 26.$9 93°00 794

130 31°91 89174 13.13 -2472.4 -LIZS*S LLI.L3 27.07 54.04 737

132 32.24 8Z101 LZ.6$ -Z371.9 -1717.6 1LL.Si 26.98 Sk°OB 722

134 32°$6 78464 12.23 -2269.0 -1609.1 112.77 26.89 Sk,3k 709

136 39.90 74965 Ll.OI -2166+k -1499o7 113.S8 26.76 $4.87 +97

138 33.29 7_$64 11.48 -2963.6 o1389.9 ILk.3_ 26.6& SO.L2 6Sk
140 33.61 66296 LL.LL -1960.3 -1279*2 115.18 26.55 SS.S2 673

142 33.96 6SLea 10.70 -1097.0 -L168.3 115.97 26.42 $S.bO 659

lkk 34.37 62017 18.31 -1793.k -1GS7.0 116.79 26.29 $5.81 646

146 34.77 59135 LO.|S -1t41.7 "944.1 1X7.$3 26.16 $6.$3 638

1kS 39.19 9&343 9.62 -l§kk.k -831.k 114.29 26.09 56.S6 622

190 39062 53GS1 9.30 01439.6 -717,8 119.09 29.94 56.99 611
LS2 36°06 51037 6.93 -1334.7 -60304 119.81 25.84 57.13 $98

1Ok 3S.S3 keSS7 S.64 -1226.8 °k80.S lg0.56 25.74 $8.09 SIS

196 37.01 46309 8.23 -1123,0 o372*9 1_L.31 25.66 $7,76 $75

LS8 37.$2 43779 8.07 -1016.k oZS6.0 L_2.OS 25.57 59.06 $66
160 38.0S 41371 7.73 -909.3 -138.2 1_2.79 26.10 SO.el Ok9

LOS 39.46 36497 6.90 -637.8 161.0 1Z4,64 25.73 60.Ok 521

170 kl.0k 31927 b.3L -364°0 467.6 126,47 25,60 61,76 49k
1TO 42.79 28013 S.66 087.7 779.5 L_8.21 25oS3 62.94 466

180 _k.76 Z4730 S.11 L90*k 1097*4 130.07 25._3 63.99 kk4

LOS _6.94 22097 k.60 469.1 I429.4 131,34 2S,26 64,89 kZ3

190 49.35 19973 4,13 745.k 17kS,S 193.57 2S,08 65,12 LOS

LOS 51,98 18401 3.72 1017.5 2070*8 135*26 2_.8B 6k.97 390

200 54o60 17268 3.39 1262*9 2393.4 138*09 2_.67 64*13 377
220 60.91 16110 2.76 1789*0 3G23.k IJ9*97 24.19 61*62 360

220 67*41 15995 2*32 ZZSS.6 3bZL.7 142.79 23.$1 57.90 390

230 74.02 16473 L.99 2681.2 4182.3 145.25 23.$5 Ok.20 347

240 80*42 17297 1,75 3ork.o 47o7.7 197.48 23,22 Sl,OS 3kr

290 37.09 14410 L.Sk 3439.9 S20O.L 149,_9 ZZ.SL 47.79 349
260 93.33 19932 1*39 3774*0 $469.2 lS1.32 22.63 49.37 393

270 9g*kk 29793 1.27 4993.d 6106.1 1_2*9q 22*37 43.37 357

230 109.39 22010 1,17 4396*3 6532*L LOS.S3 22.12 41*63 362

290 111*21 232§7 1.08 kG66,7 6940*3 1_S.96 21.87 kO*lb 36S

300 1L6*go 2kkS6 1*01 4966.0 7334.9 1_7.30 21*63 3&.S2 373

310 122.44 ZSbk8 0,942 SZ3S.& 7717.0 1_4.56 21*3_ 37*67 378
320 127.91 26813 0.890 $497.1 8089.2 1_9.74 21.1_ 36,80 384

330 133.31 17995 _.8kk 5791.k 8452.0 la_.86 20.99 36._3 391

340 138.64 29076 0.603 5999.1 8808.7 lol.92 20.69 35.34 397

TMO-PH&$E 80UNOARY
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200 ATH r$OB4R

THERHOOYNAH]C PROlaERTIE$ OF OXYGEN

TEMPERATURE OENSZTY V(OH/DV_ V(OP/OU) v -V(OPlO¥

KELV[N GMOL(/CC J/GHOL[ CC*&TM/J ATH

• S6,604 0.041206 170n,67 25.S26 12T10.98

58 0.041033 16962,77 25,329 12409,67

60 U,Q+OTT9 16842.13 25,033 11979.66

62 0*040515 16?00,59 ZS*T3Z 11553.65

64 0,040270 16SS8.09 28°+26 11143.37

66 0.040016 16414,60 25.114 10744.5?
64 0,239761 16290.04 Z+*799 10396.99

70 0,039$05 16120.36 24,088 9980*38

72 0.039268 15977,54 20,158 9614.51

74 0.038992 15829.46 23.833 9259,12

r6 0,038T3S 15600,14 25,506 0913.98

78 0.030477 10529.45 20o178 0+70005
80 0.038210 15377,30 22.84q 02S3.00

02 0.0379S9 15223,05 22.S19 796T,70

44 0*03P699 15060,70 22.189 T631,21
86 0,03P439 14912.15 21,860 7333,03

80 0.037177 14753.49 21.532 ?045,33

90 0.:36925 10593,83 21*206 6765*+9

92 0.036651 10431o99 20,803 6096°11

90 0.036387 14268.29 20.$62 6230,9P
96 00036121 14102*bZ 20+245 5975.8?

98 0*039054 13934°92 1].932 5720.62

100 0°039586 13765,09 19,024 5409,02

102 0*035317 13593,04 1Y,321 5256,8?

104 0*035046 13418,?0 19.023 S032,00

106 0.03+?73 13241097 10o733 0014,21

108 0.034498 13062,78 18.449 4603.33

110 0,034222 12401o01 10.173 0399.19

112 0,8339+3 12696.60 I?.905 0201,62

114 0.033663 12809°43 17*646 4010.06

116 0,033300 12319.44 17°397 3825.55

118 0*033094 12126.60 1r.158 3646,P5

120 0.032007 11930,79 15.930 3473,90

122 0*032516 11732.08 16,714 3306.86

120 0.032222 11530.$2 15,511 3145.$1
126 0.031925 11526.39 16,320 2989.72

128 0.031625 11120.2? 15.140 2039.36

130 0,031324 11067,60 15.489 2669.93

132 0.031010 10006.01 1_.110 2546.64

134 0.030709 10703.45 1k°820 2409,57

136 0,030394 10621.66 1_,600 2270.$3

138 0.030076 10336,39 10.312 2152.30

140 0.029753 10152.25 10.071 2032003
102 0,029427 9964,30 13,762 1910.29

164 0.029098 9771,+0 13,473 1804*55

146 0*020759 9599.09 13,+06 1700.67

148 0.020420 9411.06 12,998 1601.28

150 0.028076 9239,69 12*762 1506.30

152 0.02??29 9090.62 1_,063 1019,19
150 0.02?3?3 8880°97 12.322 1328,60

IS6 0,027017 0721,46 11*902 1251*81

198 0,026653 894+.37 11.832 1166,02

160 0,026203 4+S6.cJIS 11o263 1_92*61
165 0,0253+2 8010.63 10,?10 925.04

170 0°026369 7616003 10,111 ??8,03

175 0.023366 7252°09 9.520 694,61

100 0.022393 6920.+0 0.994 592,59

189 0,021302 6627,27 8.549 +69,06

190 0.020262 6381.$7 8*12T 404,?0

199 0.019234 6187,13 7.766 394,01

200 0.010244 6042,51 ?.039 315.09

210 0,016417 9904.64 6*921 264,47

220 0,010835 5931.25 5.53g 237*20

230 0,013909 6066,69 5°299 222,54

240 0.012404 6275.66 5,060 214.56
250 0,021487 6902,96 _,863 211.08

260 0.010715 6830,00 Y,744 Z09.03

270 0*010057 7137,75 _.648 209.10

100 0,009+80 ?440.53 5.564 208.91

290 0,008992 7763.13 _.501 209.13

300 0.008555 8069.35 _.495 209.21

310 0.008167 8378.16 5,393 209,+?

320 0.007818 86?0.63 _.384 209.63

330 0.007502 0953,9F 5*386 Z09.70

340 0,007213 9228.92 _*392 209.72

• THO-PHASE _OUNOARY

C-2

(OV/OT_V THERHAL V I$COSZI¥
GONOUOTIVITY OIFFU$%VITY CONSTANT

TH£RHAL OIELECTRIC PRANOYL

NUHBER

I/KELVZN HN/CI0*K G/CH-_ 50 CH/SEC
x 10"

0,003077+ 1,95788 6.822d 0.00090 1,$7468 5.7227

0.063092+ 1.94718 6,5255 0.00090 1,87191 5,5C02

0,00311Sl 1.93086 6.1144 0.00090 1.56743 5,1921

0,0031385 1,91388 5.7320 0.00090 1*96378 k,9061

0,0631629 1,09629 5,3773 0.00090 1.55968 +*6405

0*0031672 1,87014 5.04?3 0,00090 1.55660 4,3930
0,0032120 1.45947 4.7006 0.00089 1,55193 +*1646

0*0g32391 1.80032 4,0554 0,00009 1*50749 3.9516

0.0032664 1,02173 4.1903 0.00089 1*54338 3*7936

0*0032945 I.89070 3.9439 0.00089 1.93930 3.5694

0.0_33236 1.70037 3.7147 0,00008 1,S3522 3,3981

0.0k33938 1,75967 3,5015 0.00088 1,53110 3.2308
0,0033651 1,73867 3.3033 0,00007 1,52706 3._907

0*0034176 1.71739 3,1109 0.00087 1.92297 2.9529

0.0634513 1,69906 2.9070 0.00086 1.51868 2,82+7
0.0034666 1.67412 2,7878 0.0|086 1.51479 2,7056

0.0035229 1,69210 2.6393 0.00066 1.01068 2,99+0

0,0035610 1.63008 2.5011 0*00089 1.50657 2,4919

0,003600r 1.60783 2,372+ 0.0000+ 1,50206 2.3962

0.0036621 1.90506 2,2926 0.00084 1*69833 2,3074
0.003685$ 1.56299 2.1011 0.00083 1.09_19 2,2291

0.0037308 1.56063 2.0372 0.00083 1,490u4 2,1087

0.0037782 1,51701 1.9009 0.00002 1.60980 2.0??9

0,G_38260 1*49510 1.8503 0.00081 1,40170 2._12_

0.0030001 1.47243 1,7663 0.00061 1.47751 1.9519

0,0039349 1.44971 1.6880 0.00000 1.47330 1.0961

0,0039929 1.62690 1*6150 0*00079 1066907 1.8446

0,0060531 1.60626 1.5469 0.00079 1.46682 1,7973

0.0_41169 1.38156 1,4833 0.00078 1.06059 1,7538

0,0061841 1,35890 1.4260 0.000?7 1*45625 1,7141

0*0d42569 1.3362P 1,3587 0.000?6 1.49193 1.6779

0*0063297 1.31370 1.3170 0.00076 1,647_7 1.6469

0*0044007 1.29219 1.2566 0,00075 1.64319 1.6151
0.0044922 1,26870 1.223_ 0.000r+ 1.03877 1,5882

0,0069409 1.20637 1*1012 0.00073 1.03432 1,5602

0.0066740 1.22009 1.1616 0.000?2 1.62983 1._430

0,0047729 1.20190 1,1066 0.00072 1.52530 1,5244

0,0940029 1,18000 1,0P02 0.0007C 1._2076 1.5317

0*0069600 1,15015 1.0376 0*00069 1.61618 1,5149

0,8660770 1,13640 1.0870 0*00068 1,01152 1,5059

0*0092166 1.11479 0.9780 0*00057 1.40661 1.5059

0*0093329 1,09324 0*9519 0*00066 1.+02_$ 1,4999

0.0006690 1.07187 0,926& 0,00069 1,397_4 1,5000

0.0966776 Io0607P 0,9029 0.00054 1,$9239 1,0931

0,0057119 1,02999 0.8012 0.00063 1,$0751 2.+922

0,0059300 1.00099 0.86+3 0,00062 1,38249 1.5238

0,0060091 0.986§b 0.84?7 0*00062 1,377_9 1.5156

0,0_61709 0.96634 0.8312 0,00061 1,372_Z 1.5289

0,006309P 0.940+? 0,8109 0.0006_ 1.3673E 1.5301

0.0066395 0.92867 0.7986 0.00090 1*36211 1.5612

0,0066229 0,90930 0,?826 0*00098 1.35690 1.5933

0*0069120 0,89021 0,7666 0.00097 1,39159 1.5091

Q*0070710 0.87137 0*?906 0.00065 1.346_2 1.6099

0°00/9978 0.82908 0.7119 0,00094 1,332_9 1*6300
0ogd01003 0*?8259 0.6_35 0,00052 1,31861 1.6610

0*0086776 0.76172 0*636? 0,0009C 1,30433 1.6806

0*0092466 0*70?90 U*6_lk 0.00050 1,189_2 1*6990

0,06978§g 0.&7710 0.566_ 0*00049 1,2P5_0 1,?0_1

0*0102051 0*6403+ 0*5360 0,00049 1,260b9 1,6852

0,0105004 0*62190 0,5:83 0o0005C 1.206_2 l*&Sg_

0,0106138 0.59?60 0.4828 0.00051 1.23292 1.6191

0°0104391 0,55382 0*4404 0*01059 1.208_3 1.5313

0*0097?69 0*51926 0°4009 G,00050 1.18661 I*q_67

0,0089666 0.+920? 0.3061 0*0006? 1*169_2 1,328_

0*0081340 0*+?306 0*3697 0.00075 1,15470 1,_+&8

0.00?2976 0*45?02 0.3501 0.00083 1.14270 1.1672

0,0066306 0._0692 0o309d 0.000_2 1.132_4 1,10_8
0*0000757 0*43892 D,3460 0,00101 1,124_S 1*0620

o,oosseoe 0.4331_ 0*3399 O,O01LC 1.116_6 1._209

0,G_$I733 0,+_875 0,3372 0.00119 1.11063 0.g87¢

0.0_48237 0,+2?0+ 0,3395 0*00128 1.105d& 0*999&

d*0000960 0,+_636 0,33+6 0*00139 I,LOOL_ _.9200

0.0_42043 0.426+0 _,33k4 0,00148 1.09973 C.)CZ1

0*0040203 Q,02707 0.3347 0.00168 1*091_ 0,_826

0*0038_94 0*_2827 U.3395 0.00158 1.088_1 0,8652
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G-2
THERHOOYN&H[C P_OPERTI[S OF OXYGEN

220 &TH [$O8&R

TEMPERATURE VOLUHE ISOTHERH [50CHORE INTE_N&L (NTHALPY ENTROPY

OERIVlTIVE OE_IV&TIVE ENERGY

KELVIN CC/GROLE _C ATN/GMOLE IT_/K J/GNOLE J/GMOLE J/_MOL(-K J/_ MOLE -K

+ 56.869 26.25 319855

58 2_.33 305833

60 21._8 Z_7183

62 2_.63 288561

64 26,72 2|OZIS

66 2k,qk 272031
68 26.18 26_036

70 25,26 ZSOZZI

72 ZS.k3 246S79

?4 2S.SY 261106

76 2Y.76 Z33806

76 25093 226670

80 26.10 212697

62 26,28 212884

66 26.66 206228

86 26,66 1qg727
68 26,82 193378

qo 2P*01 16717a

92 27.20 161124

94 27,40 17521S

96 ZT,$q 169446

98 27.7q 163816

_00 26,00 196322
102 26.Zl tS2961

106 28,62 167730

106 28.66 142629

L08 20.66 137693

110 29,09 132000
11Z 29,3_ 120069

Lib Zq*$6 I23497

116 29*81 116_62
118 30.06 114942

120 30031 110315

122 30.97 106198

124 30*86 102111

126 31.12 92172

128 31.40 q6338

130 31069 q0567
132 36,99 06826

13_ 32,30 83339

136 32.6+ 79787

136 32,gs 76366

140 33.2g 73063

142 33.64 71016

144 34.00 667q3

246 3k,38 63667

148 3k. P7 611Z0
160 35.17 58439

IS2 39,S0 95834

154 36.01 53330

156 36.46 91121

1S6 36,92 669?6
160 3?,4G 46326

16S 36,67 _120_

170 4|.08 36601

179 _1,62 32578

160 43.31 29120

105 49*18 26191

lqO 47.22 23636

199 49,43 21973

200 Sl.79 20563

2tB 56.93 16833

220 62.4? 18186

230 66.20 16279
240 73.99 1877_

250 79.74 19637

260 8S.40 20665

270 g0,53 Z1769

260 _6035 22920

2qo 101.65 2409?

300 106,64 292S6

310 111.91 26436
320 116091 2?591

330 121.84 24726

340 126.71 29840

VELOCZTY
0v Cp OF SOJNO

H/SE_

35.13 -6150*k -9609.5 07.76 3S,O0 52,49 1201
36.52 -6092,9 -5950.5 66*60 3S,54 52._6 1195

37,kS -59910_ -5_45*6 ?O*S? 35.21 52.60 1163

36040 -539000 06340*9 72.29 34.66 52,39 1172

39.39 -5?88.8 09236,2 r3.99 3_,_ 52.29 116_

34.39 -9667.7 -5131.7 75.56 3_,15 92.24 1140
33,kZ -9986,8 09627.2 r?.lZ 33.62 52,19 1136

32.48 o9466.1 -4922.9 ?0.63 33.91 92.19 1124

31.56 05385,4 -4818.6 00.10 33,20 52010 1111

30,66 -9289,0 -b7140_ 81,53 3_.91 92.06 1099

29.79 -$134.6 -4610*4 _2.91 32,63 92*01 1066

26.93 -9084,4 -4906,4 84.27 32,35 91,98 1074

26.16 -4964.3 *4402.5 49,96 32,_9 51,94 1061

27.29 -4664.4 04_96.6 96.66 31.83 91,91 1048

_6.92 -4784.6 -4194,6 88,11 3L,_e 51.88 1036

25,74 -6634,6 °4091.0 89,33 31.34 91,69 1023
Z9.OO -4909.3 -3987.3 Y6,93 31.11 91.83 1010

_4027 04469.0 -3883.7 91.69 30*86 91*81 997

23*96 -4366.4 -3?00.0 92.83 30*66 91*80 984

22,63 -4267.1 -3676.4 _3*94 30*64 91.79

22.21 -4167.9 *3_72*8 95,03 30.22 91.79

21.96 -4636.6 -3469.2 _6,10 30,01 §1*79

29,93 -3989.8 -3365.6 _?,19 29,81 51.80
_O.3Z -3690,_ -3262.0 98,18 29.60 51,61

19.73 -3792*d -3196*4 99*16 29*40 91,82

19*19 -3693*2 -3094.? IU0,17 29,19 91,85

L8.59 -3994.4 -2991,0 lV1,14 23.99 51,88

18.09 -3499*7 -2047,2 lu2.09 23.78 51*91

17,92 -3397.0 -2743.4 1_3.03 26*57 §$,95
17.06 -3296*4 -2639,4 1_3.99 29*36 92*00

16.51 -3199.8 -2539.3 1_4,89 20.23 92,09

16,02 -3101*1 -2431*2 1G5,74 27*91 92,11

19.96 -3002,9 -Z326.8 1U6*62 27,67 52.10
19.20 -_903,9 -2222.4 1_?,68 27,4Z 92*29

14.66 -2969.2 -2117,7 1_6,33 27.17 92,32

14.23 -2706.5 -ZUIZ,6 1.9.17 26,90 92,41

13*82 -2607,6 -190706 110*00 26.62 $2.50

13.41 -2507.6 -1681*1 110*83 2?*14 53,41

12,93 -2607.6 -1694*4 111.64 27*09 93,41

12.93 -2307.3 -1667*2 112*49 26.96 53*63

12.19 -220609 -1479.3 113.29 26.86 5_*17

11.78 -2105.S -1370*9 114.04 26*75 54*35

11*42 o2004,1 -1261*9 114.82 26,64 94,72

11*02 -1902,6 -1192,? 115,60 26,52 54,77

L§*OO -1801.3 -1U43.3 1_6.36 26,39 94.68

10,42 01696.8 -932.3 117.13 26,26 96,00

9,99 -1996.7 -821.? 127*86 26.13 S5,49

9.63 -1494*3 -710°3 118o63 26.02 55*88

9,27 -1391.9 -598.? 119*37 29*91 59.91
9.04 -1286.8 -465*9 1_0,10 29,61 96.81

8,68 -1185.6 -372.9 120*63 25.71 96,69

8.39 -1082,3 -_59,3 121,96 25.62 57.23
8.09 -970,3 -164,6 ZZZ*Z8 26,14 56.22

-?lS*k 146.7 1_4.87 25.?? 58.69

-491,3 642.1 1_9,83 29.63 92.59

-189.6 74Z,1 1_7.97 29*96 60,44

41*1 1_46*6 1_9.29 ZS*_S 61.27
3k7*g 1399.0 1_0*98 29,25 61.99

612._ 1669*9 1_2.63 29*06 62*20

er4.6 1976.3 1J4.29 Z4.87 62.16

1131.3 2285.8 139,_Z 24.66 61,65

2629*1 2394*1 I_8,72 24.27 59.90
2068,4 3460.9 1_L.52 23.9_ 57.33

2917*6 403?,8 1_3,99 23*6_ 54,21

2915*4 6964,? 146.23 23,28 51,34

3265,7 5063.3 1_8,27 22*99 48*93

3632.3 9939*9 1_0,12 22,72 66.13

3969.3 9986.3 1_1*82 22._6 44.12

42?0*1 6617,8 1_3,39 22.22 _2.36

4967.3 6433.3 1_4,85 21,96 40.89

4692.0 7234.4 1:6.21 21.71 39.52
5120,1 7622.8 1_?._9 21.47 30,2_

539q,7 6_00,8 1_8.69 21.23 37.33

9693*I 8369.6 169,82 20.98 36*91

590S*7 8730.Z 1o0*90 2_,74 39.78

?.36

6.70

6.06

S.SZ
5,01

4.54

4,12

3.76

3*12

2,66
2.27

1.29

1o76

l.sq

1,44

1.32

1.23

1,14
1*06

1.00

0.948

0,901

972

999

966

933

921

9Ge

096

883
671

699

847

639

623

612

660

789

?70

766

729

714

649

663
69?

641

630

618

613

SgP

566

672

919

494

433

417

364

371

365
362

362

36s

360

372

362

366
392

390

404

+ TMO-P_AS( 80UNOARY
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G-2

THERMODYNAMIC P_OPERTZES OF OXYGEN

220 ITM ISOBAR

TEMPERATURE OENSITY V(D_/OV)p VIOP/DU_ -V(OP/CVIT (Ov/DT_V T_(RMAL VISCOSITY THERMAL OIELECT_IC PRANDTL
CONOUCTIVITY DIFFUSIVITY CONSTANt NUMBER

KELVIN GMOLE/CC J/GMOLE CC-ATM/J _TM I/ KELVIN MXlGN-_ GICM-_X10 _ SQ CM/SEC

56,069 O.O_IZk.1 17297,39 Zb,801 12020*57 0,C030823 $.96a53 6.5865 0.00091 1.878_6 5.7621

58 0*041098 27120,08 2b.336 _2559°k.0 0,@0305_Z I,_82T8 5,637_ 0.0D081 I°S72_7 5.5?52

60 O.dk.OBk.7 16982*7Q 2b.Ok.O 12135.73 0,0_3085_ I._3577 6.221_ 0.00095 %.56892 8.2633

62

bk

56
65

70

72

16

70
SO

_Z

Bk.

56

88
qO

92

Ok.

")5

98
100

102

106

108

110

112

11k.
116

120

122

IZk.

126
128

130
132

13k

13b

138

lk.O

ll.2

lkk.

lk.b

150

152

tSk.

156

158

160

J.b5

1}'0

1}'5

180

190

135

ZOO

210

220

230

Z_O

250
250

ZTO

2_0

2't0
330

310

320

3]0
3_0

0,3k.0595 168Wk..85 28,739 1171k.,Ck. 0,0031077 1.91_11 $.83hd 0,00090 %.86Wd? ;.9738

0.0_03_2 $6705*53 25.k.33 21304.09 0,003130W 1.9018W _.k.783 O,O00gO %.860_3 w.?Ok.9

O,Ok.OOqO 16865,60 28.122 10905*63 0.0531537 $.80k.02 5.1_L0 0.000_0 1.55678 k..w851

0,039837 16k.2_,Tu 2_.807 10_8.3_ 0.0032777 1,8686T W.8303 0.000_& 1.5_ZTk. k..2230

0,039883 16282,77 Z_.k89 101k.2.05 0.0032025 1,8_58k. _._k23 0.00089 1.5k.870 k..u071

0.039329 1613_.79 2_.167 9775,W8 0.003228_ 1.82788 _,2726 0.05009 1.5_66 3.B06_

0.0390T5 1_995.68 23*8k.3 9k.21,39 O,G_325k.k. 1,86791 _,OZZB 0,00089 1.SWOb3 3.019_

0,038821 15850_35 23*_17 9076,5_ 0.0032816 1.T8788 3.790_ 0.00089 %._3589 3,_59

0*335556 15703.79 25.150 87k.1._0 0.0033088 1.76Y51 3.$730 0,00088 1,532_8 3.28W3

0,_3831_ 15_55*5_ 2_*862 8k.15*62 0.0u33380 1.7_68_ 3*372b 0.00088 1,52851 3.1339

0,03_08_ 18k.O6,TU Z2*83k. 0101.09 0,0_33682 _.725_5 3,1883 0.00087 l.SZk._7 Z.9939

0,037787 18_56.02 22.2C6 779k.,87 O,Gb340G6 1,?0k.72 3,0111 0,00087 1.820k.2 Z.8637
Q._3?Sk.C 15103.57 21,879 7k.87,73 0,803_332 1,68332 2.8WS_ 0.00086 $.51638 2.7k.26

0._3728_ 1_980.23 21,553 7205._r 0,0_3_6F0 1.6617k. Z,6979 O,O008E 1,$1232 2,6298

0,0370_3 lk.79_*T8 21,230 6929°86 _.Ou380ZZ 1,63998 Z*5573 0,_0085 1.508_6 Z.8280

0._36763 lk.617.63 20.909 6b88.73 0,0u353_9 1.61809 _,WZB_ 0,00088 1.BCk._O 2,_276
D,_36802 lk.k._8.T3 ZO.Sq2 6395*76 0.0635772 1,88508 2.30k._ D.O008_ 1.80613 2.3370

0.0362k.1 1_31T,93 ZD.278 6_0,85 0,G_3617_ 1,5_39T Z.1909 0,00084 1,k.96_5 2,2828

0.03S878 lk.155.15 1_.969 5883*_8 _,5_3688_ 1._5178 Z,0881 0,00883 1,k.9196 2.17_7

0.03871_ 13990*32 1_,66W 5654,33 9,003702] 1.$2_82 1.986_ 0.00083 1,k.87o6 2.10_3

O.038k.W9 138Z3.31 25,366 5_22,3Z 0,0531_78 1,80723 %,89k.b 0.00082 1._8378 2,0351
0,035_83 1365k.,06 19.073 8197.$6 0,0037988 _._BWq_ 1.8_8_ 0,00081 l.k.rO_3 1,_725

0,03_918 13k.8Z*k.8 18.788 k._78*87 0,8_38W56 1._628_ 1,7289 0.00_81 1.k._SSO 1._15W

0.O3_6_6 13308*39 18,510 k.76_,07 0,0_38800 1._022 _.6Sk._ 0.00880 1.k.713k. 1.8623

O.03WBT5 13131,77 18,240 k.86k.,98 0,0_38_31 I°k.2788 _,SBk.8 0.88079 1,k.6717 _.8133

0.33W102 12982.50 1_._88 k.36_*k.3 O.C_k.011_ $.)9558 _,8_99 8.00079 l._Bzq8 1.7681

G,_33828 12770._6 17.728 _ITb*Z_ 0.0_k0_1_ 1,3_333 L.k.SqZ 0,00078 1.k.5877 1,7267

0.033551 1258S.56 17,488 3?5_.31 0,0_8135_ 1.35111 1.WO2b 8,000T7 1._5k._ 1,6887

0.033272 12397,76 1_.258 3812*82 0,0Gk.203_ 1.32898 1.3k.9_ 0,00077 1.k.5029 %.BSk.O

0,_32882 122_6.90 17,640 3638*_6 _,0_k.2T_3 1,30685 1,300_ 0,0007_ l,k.k.6_l 1.5223
0,032708 22013*05 15,835 3k.72.26 0o0_k.3_92 1.28_8_ £,25_0 0.00075 1.k._170 1.5936

0.d32_23 11816.2_ 1S.64k. 3310.70 0.Svk.k.282 1.26_q_ 1.210T 0.0007_ 1._3736 1.86_6

0.03213W 11616*69 1b. W66 3154.65 3.0U45116 1.Zk.106 $.1702 0.0007_ 1.W3298 1.5_3

0._318_3 11k.18.01 1_.302 3003*q_ 0.00_8896 1,21_31 1°2322 0.000_3 1,b2888 1_5236

0,_31811 11382,_k. 15.655 2657.k.7 8,O_k.b920 1,19788 _,08?0 0,000T1 1.k.2_17 %,828k.

0*a31255 11221.18 15,289 2713.7_ O,G_k.78k._ 1,17882 1.063_ 0,08070 1.k.1972 1,5092

0,030956 110W6.26 1_,010 _579*87 0.0_k.8583 1.15828 1,0327 0.0007C 1.k.lS23 I.k.983
_,030683 10868.32 lk.,808 2k.k.S,69 O.G_w98k.8 1.1J_0_ I.O03W 0.00068 1.k.lOb8 1.k.979

0.0303W7 15690._3 1b.815 2317.k8 O,ObBOBk._ 1,11308 _o8789 0.00067 1.¥06a9 1,4892

0.03003_ 10513,33 1_,280 2195.12 0.0_520_S 1,_22_ 0.980_ 0,00065 1.W01_6 1._873

0,029723 103k.1.93 13,98_ 2081._9 0,0_52960 l,drL6b 0.925? 0°00066 1,39679 1,W7_5

0,029_09 101k._,83 13,663 19b_.30 0,0053986 1.0_LBW _,_03_ O.OOOb5 1o$9212 1,k.708
O,OZO08k. 9977.65 13,643 1886.8k. 0.0_86110 1,03088 0.8819 0,00063 1.38731 1._970

0.325751 98dk..29 _3.239 1787.89 0.G_56601 1._1a58 0,8658 0.00063 1.38252 _._882

0o328k.33 9637.1_ 11,023 Lbb$.S9 0.0057580 0._912k. d.Bw99 0.00562 1.37768 1._871

0.028103 q_b6,ZO 12,727 1569.12 0,U089065 0,972_0 0.83_1 0.00062 1.37282 1._996

0,027766 9308.1_ 1_.615 _k.81.00 0.006_03k. 0,95Z52 0,8153 0.00060 1.36787 1.5251

_.32?_28 9155.26 12.303 lk.OZ.13 0.8061880 0._3375 _.8027 0.00060 1.36291 1.8220

O,U2T08_ 8975.78 1_,088 _318oFk. 0,00637SS O,_18Zk. 0.78?3 0,000_9 1,$5791 1.5386

0.326739 88_8.69 11.579 1238.69 0.0085348 0.88683 0,7720 0.00058 1.35288 1.5660

0.02_887 8_8_,k.8 12,98k. 1065.W2 _,006912_ 0.852?7 0.73k.8 0.000S6 l.$k.Ouk. 1.8797

0,02k.953 811_._0 10,k.79 913,32 0.0_73386 0,81082 _,698_ 0.00055 1.32750 1.603k

0._2k029 ?777°95 ).906

0°_23087 7k.b0,73 _o3q7

b,U22133 ?1B8°82 8°959

0._21178 6913.7k. 8.557

_.020232 6708.88 8.189

0._1_308 bSk.6,88 7,858

0,017868 6352.W_ T,317

0,:18068 6316,83 b,89k.

0.01k.663 6395.0_ 6,566

0,01381_ 58k.?,88 _.322

0.01_5k.0 6??2.89 b,120
0,01171_ 703k. Wl 8,96_

0,010997 7315.W5 _,8k.6

U*_10379 7b08,7_ _o7W7

0,309837 7907.78 _.BTS
0,00936© 8205°98 5,602

0,Q08938 8508.37 _,537

0,00888; 8798,b9 5.515

5,358208 90BG.7S 8.BCW

C.D07892 935_,71 _.802

782,83 0,0077710 0,77122 0.663_ 0.00083 1.31376 1.6239

572,30 0.0_82128 0,_3_9 0.6293 0.00052 1.30038 1.b_07

579*_0 0.0_86_0 Oo?Ok._2 0.597_ 0.00051 1.28687 1,bk.Zk.

SOk.79 0,0089867 0,67618 _,5671 0,00081 1.273W6 1.b303

_W,8? 0.009267k. 0.68813 0.83q2 0.00052 1.26027 1.6115

397,W2 0,009k.162 0,5_612 0,8137 0.000_3 1,2WTk.8 1,5807

330,81 0,009_292 0.88212 O.k.70_ 0.00055 1.22360 1,8126

291.1_ 0.0090751 0,5_687 O.k.857 O,O00BO 1.20252 1,W308

268,02 O*OGBk??O 0*51901 0._113 0,00068 1,18k.52 1,3_25

253.69 8.OU?BkOB 0.W9756 0,392_ 0.000?2 1,16931 1,2688

_k6.25 0.Gu71681 0.b8088 0,3785 0,00079 1.156k.8 1.1938
2_1.99 0,6_688?5 0,k.6820 0,368_ 0,00087 1.LkSbk. 1.13_0

239.39 0.0_60318 O,k.SB?O 0.360_ 0.00095 1.13639 1,b8_6

237.88 0.005567k. 0,_fi158 0.385_ 0.00103 1.128_0 1.0_19

237,_S 0.0081708 O*k.k.6$k 0.3515 0,00111 1,121kk. 2._06k.

236.39 8.0uk.8165 0,Wk.363 O.BW89 0,@012C 1.11532 Q._7_W

236.20 O,Ob4_�tk. 0,_203 0.3k.?2 0*00129 1,10991 0,939_

_36,00 O.05k.Zk.29 O,k.k.128 0.3k.53 0*90138 1,108_5 0.9156

Z8S,?? O*OG_O20b O*k.k127 0.3k.60 0,001k.7 1.100_6 _,89_7

235,53 0.00382k.3 O*k.k.18q 0.3W62 0,00256 1.09667 _,8760

TWO'PHASE 30UNOARY
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G-2

240 ITH %SOBER

THE_MOOYNAHZ_ PROPERTZ[$ OF 0XYG_N

TEHPERAIUR( VOLUHE ISOTHERM [SOGHORE INTERNAL ENIHALPV ENTROPY

0ER[¥JrIVE 9E_IV&TIVE ENERGY .

KELVIN CC/GHOLE GC ATN/GMOLE ATM/K J#GMOLE J/GHOLE J/GMOLE-K

Cv

JIG

VELOCITY

OF $OJN0

H/SEe

* ST.Oqk Z;.23 313221 $q.lk o6146.6 °5557.5 47.82 35.82 52.43 1205

58 Zk+2? 3U9214 38.65 -6100.? -5410.0 08.65 35.45 52._0 1200

60 Z;.;; $00512 37.59 -Y999.6 -$;05.2 ?0.42 35.27 52.34 118B

62 Z;.S9 291994 36.55 -5458.6 -5300.6 rZ.14 34.91 52.28 1177

64 Z;.74 243670 35.53 -5F97,8 -5196.t 73,40 34,56 52,23 1165
66 24.90 27§526 34.S; -5697.1 -$651.6 /5.40 34.22 52.17 1153

68 ZS.06 267562 33.5Y -5596.6 -;gB7.; 76.96 33.90 52.12 1141

70 25.21 259775 52.63 -5496.3 -4683.Z ra.;7 33.50 5z.07 1129

72 zs.37 252162 31.71 -5396.1 -4779.1 79.94 33.28 52.01 1117

74 z5.54 244721 30.81 -5296*1 -k675.1 41.36 32.99 51.97 11C5

7& 25.78 237;;9 29.9; -5196.2 -4571.Z 52.74 32.71 51.92 1092

78 2S.B7 2353;4 29.09 -5896.5 -;447.k 6_.09 3Z.k; 51.88 1040

50 28.04 223401 20.26 -4996.9 -4363.6 e5.41 32.18 51.03 1067

52 26o21 216618 27.46 -4897.5 okZTGo8 66.69 31.92 51.79 105S

8; 26,35 209994 26.67 -;798.Z -4156.; 87,93 31,68 St.76 1842
86 26.57 203524 2S.91 -4699°0 -4052.9 69._5 31.44 51.73 1030

86 26.75 197206 25.17 -4600.0 -3945.5 90.34 31.21 51.70 1017
90 26.93 191037 24.44 -4501.1 -3446.1 91.S0 30.98 51.6r 1004

92 27.12 185016 _3.74 -4402*3 -3742.8 92*44 30*74 51.65 992

94 27.31 179137 23°06 -_303.6 -3635*S 93.75 30*5k 51.63 979

96 27.50 173;01 22.39 -420S.1 -3536*2 0;.83 38.33 51.61 967

98 27.78 167882 21°75 -4186.6 -3433._ _S.�O 30.12 51.60 95;

100 27.90 16234U 21.12 -4000.3 -3329.8 96.94 29.92 51.60 5_2

102 25.11 IS7011 20°51 -3510+1 -3226°6 _7._)4 29.71 51.60 929

104 20.32 151413 19o92 o3811o9 o3123.4 94.97 29.51 51.6_ 917

106 28.53 146743 LY*3$ -3713.9 -3020.2 99.95 29.30 51.61 9OS
108 28.7; ZklPGCJI 11+79 -3615.9 -2916.9 130.91 29.10 51*62 993

110 28.97 136578 18.25 -3518.1 -2813.7 1v1.86 ZB+89 51o66 e81
112 29.19 132279 17.r3 °3;20.3 -2710.; 1,2.79 24.68 51.66 560

11; Z�.;Z 127698 1F.22 -3322.5 °2607.0 1_3.71 28.;& 51.69 857

116 29.66 123234 16.73 °3224°9 °2503.6 1u;.61 28.24 51.72 045

118 29.98 111335 16.25 -3127.3 -2400*I lvS°;g 24.01 51.75 834

120 30.15 114648 15.79 -3029.7 -2296.5 lu6.36 27.F7 51.79 823

122 30.41 110521 15.34 -2932*2 -2192.q lu7.22 27°52 51*83 812

124 30.66 I06504 14.58 -2834.7 -2U69.1 1_8.46 2_.25 51.88 801

126 30.93 103593 1k.48 -2737.2 -1985°1 ld8+49 26.98 51.93 791

128 31.20 91707 14.07 -2639.8 -1881.| I_q.71 26.6g 51.99 781
130 31*k8 95139 13.66 °2540.9 -1775.4 110.53 ZP.22 52.42 765

132 31.77 91450 13.19 °2442.3 -1469.8 111.34 27.13 52.82 751

13; 32.06 881S9 12.82 -2343.4 -1563.7 112.14 27.0; 53.07 740

136 32.37 04530 12.48 -2244.2 -1457.1 112.73 26.g; 53.55 729

138 32.68 81079 12.07 -2144*7 -1350.1 113.71 26.43 53.64 717

1;0 33.00 77771 11.72 -2_45.0 -1242.5 114.44 26.7Z 54.00 705

1;2 33.33 74746 11.33 -1945.2 -1134.6 115.25 26.61 54.04 69;
144 33.67 71459 1_.88 -1843.8 -1026.9 116.00 26.49 53.88 678

146 34.03 64424 10.72 -1745.2 -917,7 116.75 26.3& 55.15 675

144 3;*39 65779 10.2T -164S.0 -808.7 117.49 26.23 54,65 65_

150 34.77 63097 9.95 -1544.7 -699.2 114.23 26.10 54.95 649

152 35.15 63;99 9.59 °1444.5 -§89.7 114.95 25.99 5;°90 636

15; 35.$5 SSbO; 9.37 "1343.6 -kr9.C 119.64 25.49 55.76 629

154 35.97 S5740 9.04 -1242.6 -367.9 1_0.39 25.75 55.77 415

158 36.39 532;6 8.b8 -1142.0 o257.1 1_1.10 25.68 55.69 605

160 36.83 50904 8.43 -1040.8 -145.1 121.80 26.20 56.87 592
165 34.00 ;5790 7.72 -784.7 139.3 I23.55 25.82 57.22 567

170 39.26 ;LlSd ?.06 -528.4 426.5 1_5,27 25,63 57.88 5;2

175 40,6; 37051 6,;$ *271,1 717.2 1_6,95 ZS,60 58,53 513

150 42.15 33447 5.90 -13*3 1U11*6 1¢0*61 25*50 59*20 ;96

185 43.76 30320 5*39 244.) 1308.6 130.24 29,33 55,73 kTb
190 45*05 2773g ;.92 499.9 1607.5 1J1*84 25*11 59*92 448

195 ;7*45 2563; ;,49 752.8 1906.7 133*39 24*86 59.84 442

298 49*49 _4001 ;.11 1QO2.O 2205,; 134*90 2;.67 59.58 425

210 53.00 21775 3.46 143;.0 2794,8 137.75 24.27 58.27 ;07

220 54.63 20614 2.95 1941*0 3364.1 1_0.;5 23.54 56.39 392

230 63*69 21357 Z.5S 2370.0 3918.9 142.89 23.64 53.8; 383

240 44.40 20555 2°23 2770,4 4443.5 145.13 23.34 51,25 378

250 73*95 21111 L*99 31;6.0 4944*2 147.17 23.05 40.9; 377

2bO 79,05 21954 L.78 3;99*0 5;21o4 1;9*0; 22079 ;6.65 377

270 34,08 22927 1.62 3432.6 5877*; 150*77 22*53 44*64 37q

280 89.03 2399U L.48 4149.8 6314.4 152.36 22.29 42.95 343
290 _3*39 25084 1.37 4453.1 673&*2 153.84 2_.04 41.48 387

300 Q4.44 24211 1.27 47;;*_ 71;2,8 IS5.21 21,80 40°04 390
310 1_3.31 27358 1.10 5024*5 7436.9 1_6.51 21.55 38.42 395

320 107.Yl 28498 L.12 52_6*0 7920.1 1_7.72 21.31 37,4; 400

330 112.;; _q621 1.C6 5559.3 8293*7 158.67 21.07 36.97 406

3;0 116*52 30727 1.00 5815.3 0458.7 149.56 20,62 34.19 ;11

* r_O-aH=5E _OUNO_Y
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ZWO LTM ISOD&R

TME_MODYNAHIC PROP_RTI[S OF 3XYG=N

C-2

TEMPE_&TURE OENSITY @(OH/DV)p V(3P/OU_ -V(OP/OV} T (DV/DT_}/V THERHJL VlSCosIr_ THERM&L DIELECTRIC PRANOTL
CDNDJCTIV[TY 31FFUSIVIT_ CONSTANT NUMUE_

KELVIN GMOLE/CC J/GMOLE CC°ATM/J ATR I/ KELVZN MW/CM-K G/CM°_ $Q CM/SEC
X 10

• 5?,GqW Qo3_IZ77 17317,05 28,_75 I_28o87 0°0_3827T 1,96318 6°951_ 0°00_91 _,575_ _,_018

58 0°0_118_ 17Z56°_0 25o3_3 %2728,_5 D°O_3036T _°95629 6,75_ 0,00091 £°57_Z 9,6_e

60 G°O_Oq%_ 1712Z,_u 26,0W7 1Z295°C8 0oG_3057_ _,9_859 6,3_ D,DO011 _°5_9_q 5.J35_

_2 0*_066_ 16967*57 Z5,7_6 118r3*69 0,0830776 %o_2_Z_ 5,q38_ 0°00091 I,565_6 5,_2

66 0,0_0_83 %611_°53 25,_Z9 1_06§,63 _,0_31Z12 %,88_77 5°2356 O°OOOqC I,_57_5 _._IT[

68 0,_39912 16576°Z2 _°81_ I_6T6o8_ 0°0_31_3_ I°8_%7k _.9_8 O,QO0_O _°_53_ _°_i °

_@ Q,339_61 16_3q°96 2W°_96 IC302°8_ 0°0_31670 1,65323 _,6Z79 _o00_ 1o_9_ _oU632

72 0°039_0q 16300°7_ Z_°I_5 993r°5_ O°Q_190q 1°63_Z9 _°35_ 0,00069 1,5_59k 3,8596
7_ 0°_391_8 16_bg°_5 23°652 7562°72 0o_32156 1°6_q5 _°_C2_ 0.00_69 1,5_I_3 3.o7_5

_6 0o_36906 168_9oQa 23*_Z7 _236°13 D°0_32_11 I,7q_2_ _°6662 O,O00_q I,_37_3 3._q_3

_8 Q,0366_3 %56_6,_3 Z3o20_ _q03°$3 0*08326T_ 1,7_20 3,6_66 0,00069 %°533_ 3,_30_

_2 0°0361_T $5_6_°_2 2E°SW_ 8283,36 0,_u3_226 I°73_25 3,ZSZ_ 0°0g088 I,5Z_ 3°0396

66 0,03_63_ 152_3,_6 21*696 7660,_5 0°0_3362Z 1,6_3 2,9%06 0,00067 1*_17_3 Z*7_01

88 Q,O3?3a_ 151_oI_ 2_,572 _372,36 0°003_136 I,b710g 2oT5_$ 0°00086 I*51393 Z,D65_

_0 O,03TIZg 1_993°E5 21°25_ TOq2o_6 O°_G3_6Z _,6_J68 2,6_WI 0*00_88 I°_99_ 2,_588

9E 0,03667_ $_8_0°6_ Z0°93_ 6_21°98 0°_3_602 I,62613 2,_80g 0°00085 I°$05_1 2,_59_

9W 0,056615 1_66_°36 20o618 65_q°_ 0°0@3_155 1°606W6 2*3588 g°00085 _o5018q Z*_6_I

96 0,036357 I_530°23 20°308 630_°_g 0o003_522 I°_8_T0 Z,2_12 0o0006_ I*_q7_7 Z°Z813

_8 O,_360gq I_72°16 20,_OZ 6057,_ _°O@3_q06 1°56268 2°133W 6,ODUS_ 1,_q3ok 2°_015

100 0°03_839 I_2%Z*OV _g,T01 _$_6,0_ 0°0_38306 1°5_oqb 2*03Z_ 0°00083 I°_8980 Z,_Z73

I02 0,_3_76 1_O_g,_k_ I_°WgT _566°16 O,OD36TZ_ 1°_1q02 _oq3q2 0,00063 I,_8575 _,85_5

_g6 _°0350_3 _3_S,55 16,63q 51_3,80 0°683_Iq 1°W1508 _°T_OZ 0,00062 1,W_783 _°9355

110 . 0*_3_$23 %_3_To_5 16°302 _TETogg Q,003660_ 1,_3115 I°623L 0,00080 I°W6qW_ Io8302

I_2 0°_3_2_6 13Z62*93 le,OW6 _531,30 O°OU39128 Iok0923 1,5_81 0°10060 1,W6_3_ I,_83_

$16 0,033T16 IZ8_,31 17,571 W_5_°9_ 0°88_026_ 1,3655_ _°_386 0°_¢0_6 Io_5_T _,I_C7

118 0°033_ [2682°gW I_,3_ 3_5,96 0,00_88T2 I°3_3_ _,382_ 0°¢0678 %°_5290 I,66_E

120 0°D33_69 12_°66 %7°1_ 380Z,80 0,00_$51W 1,32213 _°332_ O*O00T7 _o_W6_2 I°63G8
122 g,D326q3 1Z216o0_ 15,qk6 3635°3T O°g_218g 1,300_1 %°26W7 0,G08_6 %°_0 _,_0_3

126 0°03E333 1189_°72 _b°_gq _31_,15 O°gOk36_9 I°2_3 1*_q6q 0,00015 I°_36u0 1,_7_

128 0°@3Z050 1169q°_7 _$°_T 3168°_I O,O_q_38 1,Z380q I°160_ O*OGOT_ _°_31_I I,_2_7

_30 0°031786 11688,q_ 15°60Z 3022°83 0°0_$98 1,21_06 1°1Z38 0°000_2 1,_ZTW2 1°52_8

132 g,O31W60 11_2_°17 $_°_e 28T$°83 0°g6_627 1,1_Iq $*0899 0°000T2 I°_Z310 1°506_

13_ O°03_qO 113_*58 I_*Z06 21W9,66 0°0_k863_ 1oI7330 _,058g 0°000_I 1,_187_ %,W95_
_36 0*_308_6 11Z_3,_1 I_og96 2811°66 0°0_796 1,152_? _,OET_ O,_O0_C 1,_1_33 1°W925

138 0°230601 11D3_°20 IW,_OZ 2_8_°06 0°0_865_ 1,_3203 0,9_q8 0°00069 _°_89_0 I,_815

I_0 @°8303@I 108_0°Z_ I_,_I$ E3_6*56 D,O@qgTET 1,11181 0._133 O°OOOb8 I.W_5_2 I,W7_

IWE O,_2qqqg _0_g,37 $_,lgT 22q2,33 Q°0_05_1 1,0_1W3 g*q_6_ 0°000_7 1°_0091 _°W685

1Wq 0,02_698 %0512*33 13,826 Z122,_ 0°_51Z5_ 1,g_168 O,gZS_ 0,0006_ 1*3q6_Z Io_3T

IW6 0,_2938_ %D3_&°6_ 13°8_1 2010,83 0,00_332_ 1°O_Lb9 O°_OE9 0°08865 _o3ql_O _°_96

_8 0,_2q0_6 I018_°Ib 13,_5q %_$2,33 O,_g53_Tq 1,_3217 0,8829 0°00865 _o38T_q I°_60q

152 0,_28W_7 9856°30 IZ°g_ _721°_ _°0_556q_ _,gq_OO 0°852_ g,O006_ I°37T_9 1°_Y06

I_6 0,02160Z _68°8_ 1Z,65_ 1_q°70 _°08583_0 0°95668 Q,6Z16 O°O006E $,368_0 I°_966

i_6 0,02_9 g38_,ql lZ°302 I_63°15 O°_Sq33D 0,938_8 0,8@67 0,00061 1,36386 I°_q56

L60 0°027_50 q3ZS,83 IL°SW6 136E,I_ 0,_b0963 0°_208_ 0,I_I_ O,O00bO 1,3588_ _,5285

16§ 0,02831_ 893_°3_ 15,356 _2D§,21 g,006_03_ 0,8177_ g,T557 0°|0058 _,3_671 I°53_

180 0,023T28 _q6_,72 _°750 _q_°bl 0,007_328 0°T6_9_ Q,65W_ 0°0005_ I°30g_ I°6888

$8_ 0°0228W3 7678o01 _*311 8q_°sq @°80TTTq8 O,TZ°Ab5 D°823_ 0°00053 I*Z 9688 1,_q_O
190 Q,OZ_§5 _21°6G 6°919 _g,02 D,GGSG?36 0o_0187 _°5_ 0.00053 %°ZSW_6 I°_853

1_5 _°02107k 7Z00,2_ 6°570 5_0,Z2 0°0_63188 0°67606 0o5689 O°OOg_ %°_720_ 1°_682

Z_D _°020261 T032*13 6°E_W WS_,Og 0*008_7_5 0,6523@ 0*5_ O,ODO_ I,ZSq_3 I*5_63

Z_O 0,_8_53 6892°_ _°686 _g3°qq 0°0_8_65_ 0,60695 0*W98_ 0,00056 I°Z3TI@ i._9%3

220 O.O_?g_1 6_I_.52 ?°25_ 3_1,36 0,G08_@16 O,S_2Z_ 0*W628 0,000_0 I°256_8 I,WZ_3

Z30 0o315T00 6_6,63 _*86q 31_,_ 0°@079_76 0°5_33 g°_J_5 0.0006_ 1,198_9 1°3_85

2S0 0°0135_3 ?033,26 _°3T3 Z8_°_6 O,OObgS_q 0,502_I 0*3967 O°OOg?6 I._69_ %.Z%Z8

Z60 0°012650 _Z62°61 b°188 2T_°75 0°_6_227 O,_6W 0,386T D°0@083 i°_5?9_ I°15_5

270 O,01LSq3 751_°50 b,8k6 2T2°6_ 0,6@_q_23 0,_7782 0,3_78 O°Og090 i,I_8_2 1,1036

%SO 0°01%23Z 77_,87 _,_1 _69*_6 O,_&_5098 0,_6950 0,370_ 0,00097 $°13q_3 _o_6C3

_90 0,010651 6077°29 $*6_ Zb?*_9 Q°0_5535Z 0,_6383 _.3_5q 0°00105 1,L31_1 _°0Z31
3_0 _,010136 836T°Zb _°_5 26_,7_ 0,0_qT856 O,_qq_ _.3823 0,00_13 I°LZS_g 0°9858

3LO O,OOq6_q 866q°78 _°6q$ 26_,61 0,0_8Z9 0._57W8 0,3_q8 O,ODIZZ 1°11q_I @°_3
3ZO 0°_0926? 8g_6°55 _°6_6 26_°Gq O°£OW22q_ 0°_98 0°3_82 D.OOL3_ I°L_WIW 0°_28q

J30 0,_088q3 9ZZ6,33 _°63W 2_3o_3 3°00_G068 0._552T 0°3573 0,Q0138 1,189_7 G.9_65

3_0 0°_08953 _98,6_ _°6E2 ZbZ*80 0°Db_8098 0°W552_ _*35_ O.QOIW7 I°I05_W 0°88_6

* TWO°P_ASE BOUNDARY
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C2

26E ATM ISOBAR

TMERMODYNAMI_ PROPERTIES OF 3XYGLN

TEMPERATURE VOLUME I$OTME_M I_OCMORE _NTERNAL ENTMALPY E_+TROPY Cp VELOCITYOERIVATIVE DEriVATIVE ENERGY CV
3F SOJNO

(ELVIN CC/GNOLE CC ATM/GNOLE ATM/K J/GMOLZ J/GMOLE J/_MOLE-K JIG _.3LE -K N/SE3

* 5703i_ Z_oZl 315576 ]9,16 -_1_2,8 "5605,1 u?,_8 3_,8_ 5_.37 12_5

58 _W,26 312573 ]_,79 -0108,_ "5_6q,4 08,50 39,11 5_,35 1205

60 2W,;O $_3898 37.72 -6907,6 -5_6;,7 ?0,2? 3$,33 52.29 1193

62 Z;,S5 Z95;12 36°68 -590?,0 -SL6C,Z 11,98 ]_,9t 52,2_ 1182

6_ Z;,7O 267112 ]5.57 -9806,6 -9155,8 /3°6; 3W.63 52o16 1173

66 Z;.85 Z78995 3;,68 "57Q6.3 --5151.6 /5.25 3_,29 52°10 1159
68 Z5.01 271_59 ]3,72 -5606°3 ";9;Z=k 16,80 33,97 52.05 11k?

70 25°17 263300 3_*78 -5506°3 -WO_3,_ 1_°31 33.66 51.99 113_

72 25,32 255716 31,86 -$_06,6 ";739,_ ?g.77 33,J6 51.93 _123

7W 29,;8 2;630; 3E.97 -53&7.3 -;635,6 _1,19 ]3.07 51.88 1111

?6 Z5.65 ZN1060 3_,09 -52@_.6 -k531.9 02.56 32,80 51.83 1098

r8 _5.81 233983 29,25 -5108,3 -;;26°3 63,92 32.53 51,76 1686
80 29,R8 ZZ?_?Q 28,_2 -5009,2 -;JZW.? =5.23 32.zr 51,73 tOTk

82 _6.15 ZZO]lr 27,62 -_910,2 -;_21,3 36,91 32.02 51,69 1061

8; 26,32 Z13721 26.8_ -;811,_ -k118,C o?,76 31,77 91,6_ 10;9

86 Z6,50 207281 _6.0T -W?tZ,6 -;01;,T 04,9_ 31,53 51,61 1036

88 26,68 200_92 ZS.33 "_61;,3 °3911o5 _0.16 31,30 $1.5T 102;
90 26,86 19;8§3 2;,61 -M515,9 "3808,_ _1.32 21,08 55.53 1011

92 _7,0; 188861 23,91 -;;17.7 -3705,3 _2,;5 33,66 51.50 999

9; Z?,Z3 183012 Z3,23 -;319,6 -3602,3 )3.5_ 33,65 51,;_ 96P

_6 27,;2 177305 22,57 -_2Z1,? -3;99._ _,6; 30°Nk 51,_9 9T+

96 27,61 1T1736 21,93 -NI23,9 -3396.5 95,?0 30.23 51,;3 962
100 Z?.81 166303 21,31 -;026.2 -3293.6 _6,?; 3@,02 51,_2 950

1_Z Z8.01 16100_ _0,?0 -3928.? -3190.8 _?.76 29.82 51.;U 93?
10_ 28,Z1 1_5835 _&.11 -3831.2 -3_86,_ _8,?§ 29,62 51,39 925

106 Z8,;2 19079; 19.S; "3733o9 -2989,2 99,_3 29,kl 51,39 913

1_8 28,63 1;5680 18,99 -3636,? "2882.S 1=0,69 29,21 51.36 901

110 28.85 1;108_ L8,;6 "3S39,6 "2779.7 1_1.6; Z9.00 51.39 890

11Z 29.0? 136M17 L?+g3 "3;;2,6 -26T6,9 lu2.56 Za,?S 51.39 879

11; 29.29 13186= L?,;3 -33;5,8 -257k.1 1.3.;? 28,57 51,;0 86?

116 29.52 127;29 16.9_ -32k9.g -2;71,3 1_;.37 28.3_ 51,;1 856
118 _9.75 121107 tb.M? -3152,3 -2366.; 1_5.25 Z_,11 51,k2 5;5

120 29,99 116697 16.01 -3_65,? -2265.5 1.6,11 27.86 51,_; e5W
LZZ JO,1N 11;797 15°56 "2959*2 -2162*6 1_6,96 Z?*61 51,;6 823

124 $0*W9 110805 19.13 -2662._ -Z_59.6 lu?.SO 27.3; 91.;8 813

126 $0.75 106919 1;,71 -2766,5 -1956,5 1;8,62 27.0_ 91.50 8G]

128 31.01 10313/ 1;°31 -2670,Z -1893,3 1_9,;; 26,76 51.53 793
130 31,28 _966_ _3,90 -2972,6 -17;8,6 11_,25 Z?,29 52.28 ?77

132 31,55 9598; 13.;5 -Z;?fi,_ -16;k.0 1+1._5 _7.21 52,29 76;

13; 31,6; 9Z932 13*13 -23F?,5 -1536,8 111*84 27*11 52,6; ?56

136 32.13 89203 12.76 -2279.7 -1W33.3 112,6_ _?,02 52,97 ?;k
158 3_,M2 857_2 12.39 -Z181*? -1327,5 11J,39 26,92 53,06 731

1NO 3Z,73 62372 12.00 -2083,$ -12Z1,2 11N,16 26.81 53.37 ?21

1;+ 33,a5 r9369 L1,6w -1985,1 -111_,5 11N.91 Z6°?0 53.50 ?1J

1;_ ]3,37 ?602? 11,13 -1567.; -1006.3 119.66 26,59 53,0_ 695
1;6 33,70 72d89 11*00 -1786.5 -9@0,6 116*k0 26*;5 5;,35 688

1_8 3;,=5 70309 1_,57 -1649,9 "193,0 117,13 _6.3; 53,9_ 679

ISO 3_,kO 676;2 1b,25 "1§91,_ "685.1 117,66 26,21 5N.17 665

152 3_.76 650;9 9,89 -1693.1 "577,3 118,97 26,08 5;,0; 653

15_ ]5,1; 62553 9.69 -139;.1 -M68,N 119,28 _5.97 5;.87 6;7

156 35,53 60152 9,37 "1299.1 -359.2 119,99 25.86 5;,99 636

1_0 35.9_ 57815 _,96 -1196.7 "250,; 120.68 _5,75 5;._3 622

160 36*33 553_5 8,?2 -1097*9 -1M0,9 1_1,37 _6,26 55.66 6C9

165 ]?,kl 5o_36 a,Q; -e_?,r 13?,7 1_3.08 Z5,68 56.01 5a?

170 ]8,57 _5583 ?,;0 -597,6 ;16o; 1_;.76 _5.?k 56,50 561
115 ]9,82 _1N5G 6.80 -3;?,1 701.9 tZ6.;O 25.66 57.02 5;0

1_0 b1.17 37691 6.25 -96°6 967,9 128.31 25.56 57.55 518

LSfi W_.62 3k_3_ 5.73 153_2 1276.1 1_9,59 25,_C 57.90 WR_

1_0 _;,19 31661 _.26 ;01,5 156S.7 161.1; _5,19 58,08 _81

195 N5.87 29352 _,83 6W7.1 1855,; 1_2.6_ _;,92 57,98 ;65

ZOO _7,65 2?;88 k,;5 889,_ 21;;,8 1_;,11 2_.65 57,83 _52
210 _1.51 2_d;9 _.78 1361°1 2718.2 136,90 2;.2_ 56o81 ;_

ZZO 55,?_ _32_6 3,25 1810,M 3_77,r 139._1 24.93 55,27 ;1_

230 60.1_ _262_ 2,82 2237°; 3821.; IWI,93 23,6? 53.31 _C_
2_0 _.67 ¢256_ 2,_8 2638.8 _3;2.5 1;;,1; 23.39 5C.99 _95

_5_ 5R.Z8 22833 _,20 3016,_ Me;l,; 1;6.16 ZJ,ll q9,00 39_

260 73,90 23k_ 1,98 337_,Z 5321.0 1_6.06 22,8; _6,9_ 391

2?0 78.;6 _;259 1,80 3?13,_ 5780.6 1_.80 22,6_ _5,06 391

2_0 _3,02 2521; 1,69 W335,5 6_2_.5 1_1,W0 22.36 _],;U ]RW

_ _?._ 26_2_ 1,52 _5N;,O 66_8,6 1_2.90 22,12 ;1,93 39_

300 _1.87 2731_ i,_1 _6_C.J ?b66.2 15N._0 21.87 kO+5_ WuQ

3LO 96,18 28_1, 1*32 W9_5,1 ?_59,0 1_5.60 _1.63 39,32 _0_

]]b Ld;,6] 30625 1.17 5;68,3 822;,_ 1_8.00 EL.IN 37,_0 WIW

3_0 1_,?? J1?1@ 1,10 572a,_ 8593.? 159.10 2_.9_ 36,56 ;19

+ TWO'PIA_E _OUNOA_Y
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C2
THERHOOYNAMIC PROPERTILS OF OXYGLN

26G ATM ISOBIR

TEMPERATURE DENSITY V(OM/DV)p V(OP/OU_ -V(OP/OV) T (OV/DT_)#V TMERHAL vlSCOSlrY THERMAL OlELECTKIC PRANDTL
;ONOvCTIVITY OIFFUSIVIT_ CONSIANT NUM_E_

KELVIN GMQLE/CC J/GMOLE

57,318 0.:41313 17436.67

CC-ATM/J ATM I/ KELVIN M_/CM-K

58 0.011Z28 1739Z,IM

50 0.040980 17261.23

62 0.340732 I7129.68

6; 0._49k03 16997,43

_6 _._0235 1688;._3

68 Q,_39986 16730.6_

70 0._39737 16595.98
?2 Q,_3_488 16480.44

?4 0.039Z39 16323,g_ Z3.860

_G 0,038989 16186.39 Z3,536

T8 G,_38739 16047.V5 23,210
_0 0,038489 159d7,98 22,885

8Z 0._38239 L5787°0d ZZ,5_9

_4 0,J37988 158ZW,TZ ZZ,ZS_

_6 0,_37736 %5_81,11 ZL*_11

88 0,_37485 1_338.04 EL,S89

90 0,_37232 15189,_8 ZL*ZTO

92 0,_36979 15041.26 20.954

g; 0,336726 1;891.31 2_.TkZ

_8 0._36472 1;T39,71 ZO.335

18 _,Q36216 1_586.13 ZO.GS2

100 Q._35961 14430.55 1_.735

1_2 O,03ST_W 1_Z72.84 1_,_45

104 0,0354_6 lk112,91 1_.161

IJ6 _._35188 13_50.6_ 18.805

LQ8 0,_34928 13T_5°88 1_.617
110 D.03_667 13618,48 18,3_9

112 _._3_05 13_48.36 18.110
114 O._3NIN1 13_75.33 17,B_3

116 _,_33876 13099.29 1_.646

118 0.3338_9 129_0°13 17,433

1_0 0,_33341 1Z737,65 Lr.ZSZ
12Z 0.3330_ 12551,8d 1_,04_

1Z; 0,_3_798 IZSbZ,?5 lb,876

1_8 0,_3_5Z_ 12_70.53 1_,721

128 0._32248 11975.7Z 1_,581

130 0,]31971 119dZ,58 1_.930

132 0,031693 11829,33 15,5_6

134 0,_31411 11703,75 15,417

LSG _,J311Z7 11528.52 15.168

138 0,030_41 11361,11 1_,8_Z
1MO C.330551 1119W,88 1_,6_5

14Z _,_30259 11045.44 1_.4_Z
1_4 0,QZ9969 1_861,M_ 13,_6_

1_6 0.0_96_0 10687,44 14.005

148 0,J29370 1_548.48 13,868

1_0 _°_ZgOb8 10386,7_ 13,461

152 0,J28766 1022_.0_ 1].178

154 0.028M58 10083.1_ 11.108

1_6 0,3Z8147 993W.73 1_,875

158 _._27839 9778,;_ 1_.4_7

lb0 u.OZ75Z7 97ZZ.O_ 1_.059

165 u. J2873_ 9351.1_ 11.8Z8
L?O _.)_5930 90ZT._ IL.Q8Z

175 Q._2511; _ZT.43 13,S_8

1_ O.OZ4ZgO 8438,00 10.061

Ld_ O,_ZSW61 8159,51 _,618
1_0 O.QZ_630 79_6._5 9._35

1_5 _.]ZLS03 7GT_.T_ _,$92

_00 &.UZ_ga6 T414,4o _.601

210 O,_LgNIZ ?Z43.SZ 8.OZ5

Z_O _._17955 71J7.51 ?.554

_0 b._18632 7110.78 _,167

_Q 0,_15_63 7193.88 _,844
ZSO 0.314435 73Z3.SZ 5.809

2_0 0.J11532 751_,73 _.W11

2?0 _._12T41 TT_5.SW _.2W5
Z_O _,012046 8081.9_ 5,117

_gO C,311_31 _88.9Z 5.013

3_0 _,J1_885 _550.46 _,91_

]LO 0.010397 _831.Z6 _,8W8
3ZO 0,_0_157 9111,01 _.803

]30 _,_01558 gS_T,l? _,770

Z5._8 13037.38 3.Cu30035 1.96S7_

2_.3W8 1Z8_6.82 0.0&30099 1.36070

Z_.053 1Z4_3.73 Q.G_30ZgL 1.gWSIG

Z_.751 1ZO3Z.bL 0.0_30_88 1._ZgZ6

Z_._;5 11823.Z2 _.0_30689 1._1Z61

Z_.135 11225.Z8 0.0030896 1.89541

2_.8Z0 10838.56 _o_311_8 1._7769
Z4.503 LQM6Z.79 0.0_313Z8 1.85950

Z4.18Z I_9T.73 0.0u31551 1._408_

9_43.14 0.0u31782 1._Z184

9398.77 0.0_3202_ 1._OZk5

9_6_.38 0.Q_31168 1.T8173
8T3_.7_ 0.0032520 1.T6ZTL

84Z_.63 _.0u31782 1.7_Z_

8118.80 0.0_33053 1.TZ190

T812._ 0.0V33334 1._0116

T53_°11 OoOU336Z6 1.6_d14

6983.95 _.0_3421Z 1.63T94

6T21.Z_ 0.0U34168 1.81661

6466._8 0.0u3_907 1.$9519

6_10.69 3°0_35261 1.57369

5_80.3_ 0.0_35629 1.55Z13

5748°48 0*003601_ 1._30_3

55Z3o78 0.0_36418 1._089Z

5306.1_ 3.0_36835 1._8r19

SOqS.Z6 0.0837273 1.48_87
_891.07 0.0_3T732 1._140T

_693o3_ _.0U38213 1._ZZ_C

4501.98 0.0_38717 1.43097

_316o7_ 0.0_3_2_6 1.37950

413_.50 _._3q8_1 1.35809

398_°10 0.0_40384 1.I3675
3_08.38 0._(_0998 1.3155£

3634.21 0.0G41639 1.Z9433

3477._ O.G&_2315 1.27326

3J25.9_ _.0_30Z8 1.ZSZZ9

3188.17 d*GO43GZb 1.23163

30q_.OZ O°GO_Z05 1.21111

2gLg. C? 0°G_44981 1.19059

ZTTS.60 O.O_kSq_ 1.1T03_

2643.40 0.00_6T07 1.15018
2518.56 0.Q_7870 1._3018

Z4OZ.ZZ _.G_48_39 1.11_37
2Zr8.4_ 0o00_8832 1.0_110

Z162.80 _.0050858 1.01155

_064.q_ 3._&51Z_L 1.=5237

1966.Z_ _.005Z153 1*03348

LB_L.L_ 0.0U_2830 1.d1_98

1780°11 0.0054413 O._q651

lo93.11 0.065535_ 0.97836

1809.5_ _°0_5665 _.06079

152Z._3 0.005T218 0._4339

13_3°_3 0.0059899 0.90116
1181.94 O.O&TZ59Q C.86111

1_0.48 3.086533M 0.8Z327
_15°_ 0.G068Z23 0.T5771

a07o76 _*G_T_96S 0.T_51
716._ _o0_T3_6_ C.T2583

o3_.96 O.GQ75_GZ _.T_OZ4

5?6.84 O.O_T?I?O 0._7_83

_8Z.38 0.017843I 0.83214

MLT.39 _.B_7T76d 0.5_5r5

376*38 O.O07_gT_ 0.56810

349.Z9 0.0_70885 0.54Z19
329.5_ 1.G_66q00 G.5_337

]17.24 _.B&6Z460 0.5_821

309._ 0.GOS8180 0.W9826
303°72 O*UJ54Z;2 0._690

_9T._3 _.0UW7388 O._75gk

Z95.3_ 0.0_445Z8 G._TZTk
_93.9Z O._4ZO;_ C._T340

zgz.71 _.0_39830 _.46_0_

_91.61 0.G_37881 0._b_4!

_/CM-$ SQ CM/SEC

x 105

T.016o 0,000_1 1._78_2 5._18

O,BB_O 0,00041 1,_75_5 5,_ZT2

6,_38_ 0.00091 1,_71.6 5.W_79

8,0WE1 0.000_1 1.5E7_ 5.1113
5.6738 0.00091 1._83_9 _.8358

5.3309 0,000_0 1,55911 _,STg?

5._12, 0.0009C 1._5513 M.3_15

W.Z15J O.O00gC 1.55118 _,IZ:O

4.1822 0.00_89 1.54322 3./Z1R

3.9131 ¢.00089 1._39Z8 3,5;33

3.TZ_ 0,00U_9 1._3530 3.3770

3.51_1 0.00_89 1,_313k 3,Z_Z1

3.3201 0,00088 1,527_8 3._778

3.1403 0.00088 1,$23k2 2.9434

2.972d 0.00017 1._19M7 2._1_3

Z.8168 O,O0_ST 1,51551 2.T_17

2.6715 0.00U86 1.51155 2._931

2.536d 0.00086 1,50758 2,49_fi

2.h097 0.00058 1,_3b2 2.39?9

Z,ZgZ_ 0.00085 1,W_905 2._103

Z,ISZZ 0,00084 1,49567 Z,_2_8

Z.OT9_ 0.0088h 1.W91_9 2.1530
1.98_3 0.00083 1.;8771 2.08_6

1.895_ 0.00083 1.48371 2,8172

1.8119 0,00082 1.47971 1.956W

1.7543 0°00082 1._75o9 1.g001

1*881_ 0._0081 1.k71_7 1.8WT9

1,5939 0.0008C 1.48763 1.7996

1,5306 O,GOOS_ 1.46358 1.7549

1*_T14 0.00079 1,_5981 1._136

_,4160 0.300?9 1._55_3 1,o756
1.384_ 0.00078 1,45133 1.84_5

1o$157 0.000_T 1._4721 1.8084

1.Z703 0.00_T7 1*_3_7 1.5780

1.Z278 0,0¢07_ 1.438_0 1.5519

1*18T_ 0.00_75 1,48W71 1._Z7_

1°150d 0.0007; 1,43053 1,52_5

1.1161 0,00073 1.bZ83_ 1.5059

1.0832 O*OOGTZ l._ZE_8 1.4969

1.0525 0.000_1 1._1?70 1.4887

1.OZIT 0,00070 1._13_9 1,4759

0.9985 0.0008_ 1.;C915 1.;_05

_.9709 0.00069 %,40_19 L,4621
_.94T3 0.00089 l*_OO;6 1,_391

0,9_4_ 0.00_86 1.398_0 1.;65Z

0,9031 0,00066 1,341_5 1.44_6

0.8839 0.00086 1,38TC7 1.;479

0._69u 0,00065 1,38260 L.MkSq

_,85q_ 0,0006k 1.378_; 1,;895

0.819_ 0.00_83 1,37347 1,474Z

3.8Z49 0,00_83 1.]88_; 1.480;

0.8105 0._0082 1.38M38 1.4942

_.TTS3 0.0008C 1.35ZT8 1._081
_.741W 0.C0059 1.3;1_9 1.5ZC2

0.7086 0.00_57 1,32932 1.5338
0.8V7_ 0.00058 1.$17W9 1.5462

0.8472 0,_0056 1,305o8 1.55Z3

_,6188 _.00055 1.Z9307 Z,_;T_

0.5921 0.00_5 1._822Z 1.53Z3

3.5672 0.00056 1.Z7077 1.$15Z

0.5_14 0,00057 1._qS_Z 1.;_02

_.;8_5 0.0006& 1.ZZSgl 1,W135
0.458_ O.OOO_; 1.ZI_gM 1,349_

0._36u 0.3008_ 1.195Z1 1,Z_15

0.W184 O.OOOT; 1,181W8 L,ZZW3

O.W040 0.0008( 1.169_2 1.1884
0.3gN3 0.00_86 1.1_912 1.1191

Q.3883 0.00_93 1.150.2 1.Qr_3

:.3803 O.0010C 1.LkZ_I L,037_

_.3757 0.0G108 1.134_; 0._99_

J.JT_4 0.00116 1.1Z853 0._6_3
3.ITG_ O.GG1Z3 1.12297 J.1417

_.368_ 0,00131 1,117_5 0,91_1

0.3875 0.00139 1.113_0 0.8971

TWO-PqASE _OUNDA_Y
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G-2
TM(RMOOYN&MZG PROPERTIES OF OXYGEN

ZSO ATM ISOBAR

TEMPERATURE VOLUME [SOTH[RH XSOGHOR[ INTERN&L (NTH&LPY ENTROPY Gv Cp VELOCITY
OERIVATZVE OE_VATZV( (NERGY OF SOUNO

KELV|N GC/GHOLE GC ATM/GHOL[ &TM/K J/GMOLE J/GMOL[ J/GNOLE-K J/G NO+ [ -K H/SE_

+ 5T.541 24.18 327933 39.I? -6139*0 09492.8 o7.93 39.86 52.31 121Z

S8 ZN,ZZ 3LSgIO 38.9Z -6119.9 -9438.8 44,39 35,77 52.30 LZOg

&O Zk,36 $07263 37.86 -6019.S -S324.3 ro.lz 39,48 Y2,23 1198

63 24.91 Zgesoz 36.82 -5929,3 o5229.t 71.83 3&.ok S2.17 1147

64 24.66 ZgOSZ9 3s,61 -S81S.Z -S119.6 ?3.MS 34.T0 SZ.Z| 117S

66 34.81 35Z439 34,83 -572S.3 -S_21.5 7$.ag 34.37 SZ.04 1264
61 34,96 374530 33.86 -S615.7 *NgOT.k r6.64 34.0S S1.96 115Z

? 8 25.1Z 266798 $2,gZ -§§Lb.1 -4803*S 78,1S 33 ,Yk 51.92 1148

72 IS*IT ZSg241 32.Q2 -5416*$ -Nb_*T 79,62 33°44 SL*86 2221

74 ZS.43 Z52896 3 L*12 -S3LT,& -4S96.1 82*33 33,16 51.80 1226

76 IS*S9 Z44642 30*ZS -SZ18*7 *4493*S 8Z.41 3Z.88 92.74 1104

76 ZS*Ti 337S91 39*40 *$t19.8 o4309,1 43*T& 32061 S£,69 1092

80 ZS*�Z Z30789 Ze*S8 -5022.Z *4289*T 69*|6 32.36 5t.64 108|

82 26*09 2239?9 27.T? "4922.7 *4182*S 6i.34 32.11 91.$9 1017

8N Z6*26 317412 28*99 "N814.4 "4879.4 47*9i 31,86 S1*S4 lOSS

86 26.43 ZLI9 I_I Z6*Ik -4728.2 -3971.3 68.T9 31.63 91.49 I043

88 Z6*Sl 204731 ZS*gO -46Z8.2 -3173,4 d9,98 31,40 SI*4S 1031
90 26.T+ 191827 24.TI -N918*4 -3T?O*S 91.13 31*16 91*41 1028

92 26*97 191862 24.18 -4431.7 -3687.7 92.21 38.96 91*37 1088

94 27,19 186643 Z3.41 -4399.2 -3SbS*l 93.37 30.79 91.33 994

gG ZP,34 181162 Z2.7S -4237°9 "3461.3 94*4S 3|,S4 91*32 9Sl

Y6 ZT.S2 179631 32*22 -4140.6 -3399,& 99.92 30,33 &1.IT 989

100 27.72 171219 31.49 -40_3*6 "31S7,I gG,S4 30,13 91.IN gs7
103 27.91 164943 ZO .Be -3946.7 *3194.1 9T,SS 39.93 SZ,IZ g4s

19N 36*11 IS9101 Z0*32 -3149,9 *3693*3 9|*$_ 39*72 $1.10 932Y34
o .106 38*31 15NT87 19.73 -37S3.2 2950 I 99.91 29.92 S1*28

108 28,52 2494_J 19.18 -3896.4 -2847.6 1d0,43 39.31 91,16 920

110 28.T3 149134 L6.6S -3961*4 -1749*3 101.N2 29*10 SI.19 egg

111 Z8*94 141449 18,13 °3484.2 -2643.1 202°3N 21.89 92,14 617
114 39.16 139962 17,63 -3368.1 -2S40.7 Id3.ZS 28.8T 91,13 176

118 19o39 131551 17.15 -3272.2 -2431.S 104,14 21.44 91.13 8GS

111 29.61 12725k 16.6& -3176.3 -2336,I 1u9.12 31.21 91.13 iS&

120 29,85 123244 16.ZZ -3|10,7 -Z333.9 1US*IT 27*96 $1.12 844

111 30.00 111991 15*78 -2989.2 *3131.6 1u6,71 27.70 92.11 &3k
1Z4 38.33 1291Zl LS.3S -2119.T *2029.3 IU?.SS 37.43 S1.11 324

126 30.57 12129T 14.94 -2794*4 -193T*I 108,37 27,14 S1.10 824

121 30.83 IOT396 14.S4 *2699*Z -182_.6 109.17 26.84 51.10 809

130 31*09 10N061 14*12 -3881.9 -1721.9 1d9.93 27*375101251*76 789TTT

131 31.35 100433 13*69 1918 b -1627.1 220*TT 37*38
13N 31,62 97664 13*N9 -2419.T "lSll.S ILl.S§ 27.19 SZ*36 772

136 31*90 93814 _3,01 -3313.Z -1421,1 112.33 IT,20 SZ*4Z 751

131 32.19 91274 12,61 -2216*6 -1313.4 113.19 27,00 92.51 ?46

141 32,48 88699 12.28 -3119*7 -tt98.1 123*89 28og0 920?9 T39

143 32,Tt e3gS4 11*93 *3032*6 0t293*6 114.60 28.79 53,02 TIS

144 33.09 80508 11*39 -19Z6*S -987.8 1_$,33 36,61 SI*ZS 707

146 33.40 T7247 11*24 -1129.2 -681,S 118.88 38096 S3*97 701

141 33.73 ?NTSO 10,68 -1733.0 -779.0 116,79 28°44 53*44 89l
150 34.|7 ?ZOl_ 12*Sk o1634-9 -861.4 117,93 26.31 93*92 611

19l 34,41 894cJ_ 11o17 -1938*2 -981*1 121.ll 28.18 S3°32 G&9

154 34*7S 68998 9,91 o1441.0 *k94*l 118°92 28*09 SN*21 884

1S6 39,13 8434S g.§S -1343.9 -34F,3 119.81 ZS.g4 Sk.lg 692

IS6 3S.S0 813Ok 9*2N -1Z47*2 -241,2 123.29 ZS.14 53*90 &39

160 3S.iT S9988 6.96 -1150.6 -131.8 121,98 26.34 54.46 62S

189 38.68 SkSZ6 8.35 -g09*k 142*9 IZZ,G4 2S,94 5S.11 609

170 37*gS 49911 7,71 -88|*S 418.3 124*29 29.81 $S,3T 512

179 39.10 49719 7*13 -41S*8 693.7 12$*N 39,T3 SS*81 5G.0

110 41,33 41137 6,97 -ITI*Z 973.1 12T.NT 15.63 S8.ZO $39

119 41089 38S13 8.IS 7104 139400 119011 IS*4| 58048 520
19| 43.06 3S991 S*S9 314.S 1936.1 130*SZ 21.27 §6*ST S|Z

199 4k*SS 33114 5,1S S§4*| 1111*1 131096 25*02 58*46 kit

Z00 48.15 31012 4.77 T�I*S 2099*7 _33.41 Z4*73 S8.39 473

110 49.91 27997 4.09 IZSi,I 2691*7 236.13 24*30 99*93 491

120 53.31 28073 3*53 1694.5 320_*2 131.68 23*96 94.13 433

Z3O S7.13 ZS037 3.89 2117.3 3741.I 141*08 23*67 SZ*TO 411

ZNO 61032 34774 Z*72 29£6*9 4198,§ £43*26 23.43 91*?1 412

ZSO 69*48 24801 2,42 2691*Z 4799*4 149*39 23.18 41*61 417
ZGO 89*68 29139 2*11 32§8.0 9Z3N*Z 147.17 23.91 47,05 404

171 73.&S 25781 1.98 3600*Z S6§9*3 141.91 22,65 k§.Z8 484

280 71,01 265_ 1,11 3927oZ 8140.4 151.$3 22*42 43.74 405

230 83*23 2?924 1.87 4240.1 6970.1 lSZ.O4 ZZ.18 42*30 416

300 eG, ZO 2|$91 +,SS 4940.6 89_,0 253,49 Z1,99 42.97 411

310 90,19 29S76 1°49 N129.9 7381*g 154.7T 21,71 39,79 N14
320 94.25 3i643 1036 $129*7 ?T81.7 156.0t 21.48 38,73 418

330 gS,0S 31733 1.38 9382.8 1163.4 197.19 21.22 37.10 433

340 101,g0 32801 1o31 $8N4.1 8§39.0 198.30 ZO.�& 36.g& 428

+ TUO-P_&S( 800NO&RY
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260 ATH ISOBAR

THERHOOYNAHIC P�OPERTZ($ OF OXYGEN

C2

TEHPE_ATURE OENSITY V(OH/OV_ V(SP/OU_ -V(OP/OVI T (OV/DT_V THE�HAL VZSC05IIY THERMAL DIELECTRIC PRANDTL

CONDUCTIVITY OIFFUSZVITY CONSTANT NUll(9

K(LVIN GNOLE/CC J/GHOL[ CC-ATH/J ATH I/K(LVZN NW/CH-K G/CH-_ 59 CN/SEC

x lOJ

* 57.$41 0.041348 17556.25 26.421 13145.61 0.002979? 1.96830 ?.0821 0.00091 1.57699 5,8820

58 0.041292 17527.00 26.$S4 10044.55 0.0029850 1.96501 6.9?87 0.00091 1.S76,6 5.6044

60 0.041045 17399.23 20.058 12611.69 0.0030019 1.94992 6.54?9 0.00091 1.$7211 5.4012

62 0,d40799 17270.90 25.756 12190.83 0,0030205 1,93410 6.1470 0.00091 1.66615 5,1811

64 0.040553 I7141.95 2$*kSO 11T61.68 0.0050394 1,91704 $,7741 0.00091 1.56420 4.9022

66 0.040006 17012,34 20.140 11363.90 0.0030589 1.90094 S.4270 0.00091 1.96025 4.6429

66 0.940059 16662.00 Z4,026 10997.48 0.0030768 1,00363 5.1041 0.00090 1.55630 4,4017

70 0.039813 16750.86 26.S08 10624.93 0.0030993 1.66664 4.6030 0.00090 1.55256 4.1773

T2 0.039066 16610.95 06*188 10257.07 0.0031203 1.84732 4.5206 0.0809@ 1.54845 3.9664
74 0.039319 16486.10 23.86? 9902.68 0.0031420 1.82060 4.2031 0+00090 1.$4449 3,7740

76 0.0390?2 16350.03 20.543 9558.50 0,0031643 1.60952 k,0206 0*00090 1.54@57 3.5929

70 0.030024 16217.53 23.219 9224.29 0.0031872 1.79011 3.7947 0.00089 1,63664 3,4242
60 0.038577 16001.65 22,094 8099,82 0.4052109 1,77041 $.9843 0.00069 1,53272 3.Z6TO

02 0.038029 19944.63 22.970 0S84,89 0.0032353 1.75040 3,3604 0.00069 1.52880 3.1206

d4 0.038001 15006,38 22.246 0279.17 0.0032605 1.73020 $.2058 0.00086 1.$2489 2.9842

86 0.037832 15666.64 21,924 7962,$3 0,0632866 1,?0981 3.0357 0.00066 1.52097 2,8570

58 0°037503 15525.92 21o60_ 7694.72 0.003313? 1.68921 2.877_ 0.00067 1.51706 2._385

90 0.037334 1S363,$2 21.207 7415.$3 0,0033417 1,66045 2,7294 0.00007 1.01314 2.6281

92 0.05?004 IS239.55 20.9?4 7144,72 0.0d33707 1.6_756 2.5916 0.00006 1,50923 2.5251

94 0.036034 15093,93 20.664 6882.21 0.0034009 1.62655 2.4631 0.00086 1.S0531 2.4293

96 0.036S83 14946.54 28.3S9 662?.46 0*0034322 1.60545 2.3453 0.00066 1.50139 2.3400

98 0.036332 14797.27 20.059 8380.59 0.0@$4648 1*08428 2.2515 0.00005 1.49747 2.2566

100 0.036080 14646.01 1_.766 6141,29 0.0034986 1,$63|5 Z*1272 0*00065 1.69356 2.1794

102 0.035027 14k92.61 19,479 5909.36 0.@030342 1,$4178 2*0298 0*00064 1.40961 2.1074

104 0*=005T3 14306.96 09.199 5684.62 0.0035Tll 1.52050 1.9389 0*00043 1.46566 2.0403

106 0*03S319 14176,97 10.927 5466.87 0.0036096 1,49921 1.8§kl 0.80663 1*48173 1.9760

100 0.035063 14018,_ 18.664 5255.92 0*4636490 1.47792 1.7746 0.00002 1.47770 1,9202

110 G.034007 13055.22 10.401 §Oil.b1 0.0036919 1.45666 1.7007 0.00082 1.47302 1.6664

112 O*03kSOg 13689.20 18.164 4660.76 0.0057359 1.43543 1.6315 0.00081 1.46980 1.0166
114 00054290 13520.16 17.936 4662.1T 0,0037820 1041_24 1,5664 0.00081 1.46667 1.7703

116 0.054030 13346.01 17.716 4476.71 0.0036363 1.39311 1.9063 0.00000 1.46166 1.7276

118 0.033?09 13172.59 17.509 4297.21 0.0438809 1.37205 1.4496 0.000?9 1.45780 1.6679

120 0,033906 12993*66 17,$16 4123.50 6*0439339 1.39105 1.3966 0.000?9 1.45386 1.6513

122 0.033242 12811.28 I?.139 3965.45 0.0039896 1*33014 1.3470 0.00078 1.44982 1.61P9
124 0.0329?6 12626.31 16.977 3792.89 0.0040461 1.30933 1.3005 0.80070 1.44576 1.5064

1_6 @.932?08 12436.0@ 15.431 3635.66 0.0041094 1.28660 1.2569 O*O00T? 1.44169 1.5576

120 0.032436 122k3.64 16.702 3483.70 0.0041739 2.26?99 1.2160 0.00076 1.437_9 1.5516

130 0.032168 12270.35 10.041 3347.64 0.0042166 1.24763 1.1T00 0.00079 1.43350 1.5273

132 0.631897 12124,72 15,734 3205.49 0.0042743 1.22745 1.1424 0.00074 1.42940 1,5073

134 0.031621 12016.99 lS.645 3006.18 0.0043662 1.20721 1.1005 0.00073 1.42523 1.5026

136 0.031045 11649,01 10.319 2940.62 0.0044254 1,16734 1.0771 0.000?2 1.42108 1.4861

138 0.031060 11641,39 19.027 2804.61 0*0U_4949 1.16762 1*Ok?G 0.06072 1.42690 1.4722

140 0.030?87 11516.8? 14.803 26?5.20 0.0049026 1.14002 1.0194 0.00071 1.41270 1.4653

142 0,030904 11378.51 16*600 2560,9_ 0,0046599 1.12652 0,9935 0,000?0 1.40845 1.4586

144 0.030225 11299.43 1_*078 2433.29 0.0046656 1.109?1 0.9694 0.00070 1.40427 1.4265

146 0.029936 11019.71 14.136 2312.50 0*0048612 1.09059 0.9400 0.00060 1.39997 1.4522

148 0.029646 1@889,07 13.074 2216.@3 0.4049076 1.07170 0.9240 0.00066 1.39565 1.4399

150 0.029355 10740.24 15.647 2116.06 0.004901r 1.00315 0.9034 0.00067 1.59132 1.4544

152 0.029063 18969.49 13.364 2019.70 0.0050353 1.03498 0.8651 0.0006? 1*58700 1.4250
154 0.028766 10445.15 13.320 1927.30 O.OuS1600 1.01664 0.070Y 0.00065 1.$62&0 1.4475

156 0.028469 10202.57 13.072 1431.80 0.0052?03 0.99905 0,6S61 0.00065 1*37821 1.4512

166 0.028172 10156.76 12.T00 1795.26 0.0092664 0.98177 0.0420 0.00069 1.37384 1.4339

160 0,027879 10092.90 12,206 1660,?q 0.0053957 0.96463 0.8281 0.00064 1.36947 1.4608

165 0.027116 9741.39 11.670 1470.51 000096470 0.92331 007936 0.00062 1.35835 1.4780
170 0,026349 9442,99 11,337 1315,00 0*0456639 0,88394 0,?607 0,00061 1.$4717 1,4891

176 0.020574 9161.96 10.822 1169.10 0.0060909 0*646?3 0*?286 0*0005g 1.33594 1.S010

100 0.02479_ 60?0.60 10,334 1037,31 0,4063297 0.81176 0*6963 0,00058 1.$2471 1.5107

165 0.02401@ 8617.66 9.094 924.71 0.0@65450 0.??90? 0.6691 0.00056 1.31340 1.$139

lg0 0,023225 0369.93 9.919 026,60 0,006?906 0.?4459 0.6414 0.00057 1.3@231 1,$147

195 @.022444 5144.31 _.176 ?43,23 0,0069331 0.72298 0.6155 0.00057 1.29125 1,$016

200 0.021670 7945.18 0,900 6?2.@5 0.0@?0979 0.69951 0.$900 0,0005? 1,200_5 1.4884

210 0.020170 ?669,93 0,340 964.71 0*0072401 0,6§4?5 0.5471 0*00056 1.25941 1.4600

220 0.016767 7512.26 ?,642 469*29 6.0072053 0.61774 0,510& 0*00061 1,240_4 1.3962

230 0,017473 7471.38 ?,460 43?.46 0.00?0§30 0*50?54 0.4606 0,00064 1.22234 1.3471

240 0,016309 ?536.2? ?,112 404.05 0,0067272 0,96272 0.4566 0.00060 1.20650 1.2056

ZSO 0.019276 7641,04 S.835 0?8.85 0*0063673 0,54268 0,4376 0,000?3 1,19270 1,2296
260 0,014396 ??92,89 6.625 360,g0 0*0660374 0.52691 0.4226 0.006?0 1.18044 1,1794

270 0.013542 7991.20 6*444 346,66 0*0056666 0,61398 0*4109 0.00084 1.16965 1.1312

280 0.012819 8226.?0 _.3@4 340.?? 0.0053169 0.50418 0.4017 0.00090 1.16023 1.0690

290 0,012176 6481.42 6,166 335.14 0,0049852 0,49?02 0.$945 0.00057 1,15172 1.0469

300 0.011602 8751,90 b,091 531.32 0.0046610 0,49195 0.3696 0.00105 £,14423 1.0103

310 0*011087 g019.27 S.006 32?.92 0.0044076 0*44?40 0.3449 0.00111 1.10756 0.900q
320 0.010622 4290.22 5,992 325,47 0.00_1641 0.48454 0.3618 0,00116 1.13153 0.9558

330 0,010199 9560.81 _,911 323,55 0,0039537 0,48255 0,3796 0,00129 1.12609 0.9293

340 0,009614 9827.86 5.680 321.90 O.B03TOOS 0.48135 0.3781 0.00133 1,121_3 0.90T3

TNO-PHAS( OOUNOA�Y
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62

THERNOOYNANIG PROPERTIES OF OXYGEN

300 ATN ISODAR

TEMPERATURE

KELVIN

VOLUME ISOTHERM I_OCNORE INTERNAL ENTN&LPY ENTROPY Cy Cp VELOCITY

OERIV&TZVE OERZVATIVE ENERGY OF $OUNO

CCIGNOLE CC ATN/GNOLE ATN/K JIGNOLE JIGNOLE JIGHOLE-K JIG MOLE -K NI£EC

57,784 24o16 320260 39.18 -6139,1 -5408°8 _T.99 39°87 52°28 1215

$8 24.18 319228 39,05 -6123.3 -9388.2 88,20 35,83 $2.25 1214

80 24.3Z 310604 37.99 -6OZ3.Z -5283,8 89,97 39,46 52,18 1203

62 Zk.k? 302170 38.98 _J923,3 -$179,$ r1,68 39.11 52.11 1192
84 24,62 293923 3$.99 -5823.T -$075.3 T3,34 34.T7 52,04 1180

66 24.77 ZBSeSg 34.96 -5724.2 -4971,3 74.94 34,k4 51.98 1169

88 24.92 Z??OTS 38.00 -yBZk,g -k86T,k YB,kq 34.12 SL,q£ 1197

70 29,07 2T0270 33.06 -S929.7 -4763,7 rT,99 33,81 51.89 £149

72 29.23 262739 32,15 -5426,8 "4880.0 7q,49 33,52 31.78 1134
74 29.38 29S380 31,26 -5328.1 "49§6.9 80.8T 33.24 51.72 1122

T8 25.54 248191 30,39 "5229,5 -4453,1 82.25 32,96 51.68 1110

T8 29.70 24116T 29.99 -$131.1 -4349.8 83.$9 32.70 51.60 1096

80 29.86 2343|T 28,73 -9032.9 "4246,? 84°90 32.44 $1.54 1486

82 2+,03 ZZTGO8 27.93 -4934,9 °4143.6 86,17 32.20 91.qg £0?4
84 ZB. ZO 22106? 2?.19 -413?,8 -4040.7 OF,At 31.96 91.43 1061

86 26,37 214680 Z6.39 "4739.3 -393?.8 88,62 3Z.?Z 9t.38 lOkq
88 26,94 208446 29.66 -8641.4 -3835,1 89.80 31.58 $£.33 103T

90 26.T1 202361 Z4.94 0494405 -3T32,5 90,99 31,28 51.29 102$

92 26,89 196_22 24.25 -4N47.3 -3629.9 92.08 31.06 9£.Zk 1013

94 27,07 198627 23.§7 -4350.4 -3527.5 93.18 30,85 51.20 1001

98 27.29 184973 22.92 -4293.S -3429°1 9N°26 30.64 51.16 989

98 Z?.kk 179494 22.26 -4156.9 -3322.4 99.31 30.44 $1.12 9??
100 27.63 174078 21,66 -_060.4 -3220.6 96.35 30.2; 51.08 969

102 27*82 168831 21.05 -3964,£ -3118.5 97.36 30.03 91,85 993

104 20.01 163?14 20.48 -3867,9 -3018,4 98.35 29,83 51.02 942

108 26.21 15872 <j £9.92 -37?2.8 -2914.4 99°32 29.63 90°99 930

108 28.41 1$3461 19.37 -3676*1 -2812.4 140.27 29.42 50*96 919

£10 28.62 149119 18.84 -3980.5 -Z?lO.S 181.21 Z9.21 $0,9N 927
112 28.83 144498 18,33 -3489,0 -2608,? 1JZ,13 28.99 58,91 896

114 29.84 13999; 17,83 °3389.6 -250609 103,83 28.?? 50.89 889

116 29,28 135608 17.39 -3294,5 -2409.1 1_3,91 28,$4 90,86 875

118 29.48 131331 16,88 -3199.8 -2303,4 104.78 28,30 50,8N 864

120 29.70 127166 18,43 -3104.6 -2201.7 £b$.64 28.0§ 90.82 894

122 29.93 £E3110 15,99 -3009.9 -2100.8 I_6*_8 27*79 50,79 81811

124 30.2? 119160 LS.9? -2919.; -1998.4 107.30 27°51 SO,T? 834
126 30,41 115319 15.16 -2821,1 -1896.7 108.12 27.22 50.74 829

128 32.66 £11972 14.76 -2727.0 -1799,£ IU8.91 26,91 50,72 816

£30 38.91 108399 14°33 -2631.? -1692,3 109,7t 27,NO 5£.28 801

132 32*16 104805 13.93 -2536,5 -1989*3 110.98 27.36 51*41 790
134 31.43 102397 13,79 -244D.3 -1489,1 I11,28 27.2? 52,20 788

136 31.69 98368 13,29 -2345.1 -1381,7 112,09 27,18 51,89 771

138 31.97 94771 12.89 -2249.T -1278.0 112.81 27.09 51,99 T99

140 32.25 91347 12.51 -2194,1 -1173.g 113°$9 26.99 52.25 748

142 32°54 88k48 12.22 -2058.1 -£069.1 114*30 26.88 $2.61 748

144 32*62 8498? 11.56 -1963.4 -965.6 115,02 26.78 51.51 719

146 33.13 81512 11.46 -1867.6 -860.7 115,79 26,66 52.81 715

148 33.44 79102 11,18 -1771.5 -799.0 £16.46 26.54 53.01 707
£50 33,76 ?6440 10.82 -£6?5,8 -649,? 117,L? 26.42 52.92 8%

152 34,08 7385£ 10o44 -1980.5 -Bkk. Y 117.87 26.29 92,72 685

154 34.42 71350 18.27 -1484,7 -438.8 118,56 26,18 53,46 680

156 34,76 88297 g.8T -1389.5 -333,0 119.24 26.03 53.30 665

158 35.11 66738 9.55 -1294.L -226.9 119.92 25,92 52.90 657

166 35,86 63672 9,15 -1199.6 -121,7 128,56 26.42 53,22 637

165 36. N0 58664 8.63 -998,? 147.9 122,24 26,0£ 54.18 622

170 37,41 84132 8.01 -710,3 418,8 123.85 25.88 54.42 600

£75 38.AT 49908 7.43 -478.1 691o4 125°_ 29.80 54.80 579

180 39.60 45673 6.86 -238,9 969°0 126.98 25.70 55.04 558

185 40,81 _2970 6.36 -0,4 1240,2 128,_8 25.56 55,18 539

LgO ;2,09 39525 S.Sg 236,5 1516*0 129*96 25.38 5S.31 522

195 43.45 36916 5.46 471.0 1791.7 131.39 25,11 S9,21 507

200 44.88 34960 5,07 702.3 2066.6 132.T8 24.84 55.14 493

ZlO _7.97 31181 4,38 1154.3 2812°4 139°44 24°31 54.38 478

220 51.30 29125 3,80 1590.8 3192*2 137.95 23.98 53,03 452

230 54.84 27558 3.34 2008.6 3679.7 148*26 23.66 §2,03 438

240 58.54 27013 2.56 2408.9 4188.4 1_2,46 23.45 50.48 429
250 62*31 27029 2.64 2769,1 4683.2 IN4*88 23.23 48.98 423

260 66°12 270N6 2.37 3190.3 5160.3 146°36 22.98 46,99 419

270 69,96 27437 2.15 3494°8 5621.3 1N8*10 22,72 45.38 41T

288 73*80 28099 1*98 3824,6 6067,8 149*72 22.47 43.96 41T

290 77.6£ 29007 1.83 4141.4 6500.6 151.24 22*24 42.59 419

300 +1.39 29932 1.70 4445*8 6920,0 152*66 22*01 41o38 422

310 85011 30846 1*58 4738*8 7329.9 153,99 21*78 40.09 4Zk

320 88,79 31850 1.48 9022*1 7721.2 155,29 21*94 39.10 428

330 92.43 32895 L,39 9296*? 8106*4 256.43 21*29 38,17 N32

340 96*03 33954 1,32 5563.2 8;82.4 157,96 21*05 37,31 k37

* TNO-PHASE BOUNDARY
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300 _TM %S08&R

TENPERATURE OENSITY V(OHIOV_

KELVIN GHOLE/CC J/GHOLE

0T.76_ 0,0k1304 1767S.81

$8 0.0_1305 t7661.10

60 0.0k1110 1T536,k3

62 0.0k0066 17_11.28

04 0.040621 17205,90

66 0.0403T6 1T199.29

60 0°040132 1703Z.35

70 0.039087 16q04.69

12 00039642 167T6030
74 O.03q3qa 1664T.07

76 0.03q153 16016.90

78 0.038908 16380.gl

00 0.038663 16253.09

82 0.030417 16120.69

84 0.038172 19906.36
06 00037926 19890.79

00 0*037680 15713*00

qO 0.037434 195r9.94

92 0°037107 15439°65

94 0,036940 15294*15

96 0.036692 lS150*00

90 0.036444 1S005.79

100 0.036196 14850.63
102 0.035947 14709,35

104 0.030697 14557.01

106 0.039446 14403.85

108 0,035195 14247,31

110 0.034943 14088.02

112 0,_34689 13925.83

114 0.334_39 13760,S2

116 0.034100 13591*%

110 0.033924 13419.93
120 0.333866 13244.25

122 0.033407 130_4,87

124 0,033146 12801,67

126 G.032864 12694.87
120 0.032621 12504.99

130 0.032356 12951.28

132 0.032092 12412.12

134 0.031821 12329.93

136 0.031993 12194.15

138 0.031204 11993.20

140 0,031012 11833.66

142 0.030r36 11700.79
144 0.03046? 11S28.05

140 0.030100 11340.05

1_0 0,029906 11222.41

150 0.02962; 11080.39

152 0.029342 10937.19
154 0.02g050 10796*23

156 0*028770 10605.10

198 00028482 10526.84

160 0,028200 10449.59

165 0.027469 10109*00
170 0.026733 903_°03

179 0.020990 9973.70

180 0.0252S0 9294.99

189 0,924504 9056.22

190 0,023758 0816.03

199 0.023016 0999.12

200 0.022281 8382.99

210 0*020047 8077.49

ZZO 0.019493 7928.29

230 0.018234 7831.26

240 C,017002 7869.26

290 0.016049 T982.78
260 0.019123 8094,67

270 00014294 8299.84

280 0*013551 0467,01

290 0.012884 8717.43

300 0,012286 8968.83

310 0,011749 9220.00

320 0.011262 9k80*70

330 0.010819 9744.52
3_0 0,010413 10007*44

* TMO-PHASE 90UNOARY

THERHOOYNAHIG PROPERTIES OF OXYGEN

C-2

V(3P/DU_ -V(OP/OV) T (OV/OY_3/V THERRAL VISCOSITY TNERNAL O[ELECTRIC PR4NDTL
CONOUCTIVXTY OIFFUSIVITY CONST&NT NUMG(R

CC-&TM/J 8TN |/ KELVIN _M/CM-K G/CM-x10 _ SQ CN/SEC

26.393 13253.90 0.0029963 1.97094 ?.1479 0.00091 1.57756 5.9229

25.308 13201.61 0.0029983 1,96924 7.0943 0.00091 1.57709 5.8822

25.062 12769.00 0.0029794 1.9S444 0.0984 0.00091 1.573_5 5.5553

29.761 12340*36 0.0029929 2.93900 6.2528 0.00091 1.56922 5.2516

25.499 11939*42 0.0030106 1.92296 5.0794 0.00091 1*56929 _.9693

29.144 11541.93 0.0030291 1.90636 5.5240 0.00091 1.96137 4.7C68

24,830 111S5*03 0,0030470 1.48929 5.1969 0,00091 1.$57_6 4.462_

24.513 10780.27 0*0030670 1.87166 4.892_ 0.00091 1,55355 k.2353

24.194 10419.60 0.0030867 1.89365 4.6008 0.00090 1.54905 4.0237

23.872 1006£.37 0,0031069 1.03523 4*3448 0.00090 1.54975 3.8266
23.549 9717.39 0,0031277 1.81646 4.0988 0,00090 1.S_106 3.b_30

23.226 9383.20 0.0031492 1.79739 3.8697 0.00090 1.53797 3.4720

22.902 9098.99 0.0031712 1.7?799 3.6563 0.00089 1.$3408 3.3126

2_*579 8744*10 0.0031940 1.79029 3.4974 0.00089 1.930_0 3.1640

ZZ*297 0438.92 0,0032174 1,73839 3,2720 0,00089 1,52633 3.0294

21.936 0141.90 0.0032417 1.T1829 3.0992 0.00088 1._2245 2.8983
21.616 7094.29 0.0032660 1.69800 2.9381 0.0008_ 1.91850 2.7758

21.303 7575.11 0.0032927 1.67795 2.7879 0.00087 1.91471 2.663Y

20.991 7304,35 0,0033196 1.65697 2.6477 0.00087 1.9108k 2.5588

20,684 7041.79 0,0033479 1.63628 2,9170 0,00087 L.90697 2.4612

Z0.362 6707.11 0.0033769 1.61949 2.3991 0.00086 1.50310 2.3702

20,084 6540.22 0.0034066 1.09464 2.2813 0,00086 1._9922 2.285k

19.793 6300.07 0.0034379 1.57373 2.1750 0.00009 1.k9939 2.2064

19,510 6068.88 0.0034709 1.56278 2.0758 0.00005 1.49147 2.1327

lY*233 S844*05 0.0039049 1.53182 1.9832 0.00084 1.48759 2.0642

18.966 5628*10 0.0035399 1.51085 _.8966 0.00084 1.48371 2.0003

18.707 5419.10 0.0035769 1.48900 1.0158 0.00083 1.47982 1.9409

18.458 5210.61 0.0036199 1.46894 1.7401 0.00003 1.b7992 1.8897

18.220 5012.95 0.0036599 1.4_804 1.6699 0.00082 1.;7202 1.03_3

17.993 4820.74 0.0036981 1.42710 1.6033 0.00081 1.46810 1,7066

1T.779 4639.01 0.0037423 1.40637 1.5415 0.00081 1.46418 1.7423

17.979 _495.20 0.0037886 1.38563 1.403_ 0.00080 1.46025 1.?012
17.393 _281.19 0.0038371 1.36497 1.4293 0.00000 1.45630 1.0830

17.223 4112.71 0.0038879 1.34430 1.3705 0.00079 1.49234 1.0277

17.069 3949*72 0.0039412 2.32309 1.3309 0.00079 1.44836 1.5950

16.933 3792.04 0.0039972 1.30300 1.2863 0.00078 1.44437 1.5648

lb*813 3639.94 0,00_0999 1.28321 1.24_4 0.00078 1.4_036 1.5371
1_.136 3507.36 0.0040899 1.26313 1.2093 0.00076 1.43639 1.5291

15.869 3363.36 0.0041419 1.24330 1.1688 0,00075 1.43234 1.5103

19*099 3297*00 0,0042351 1.22323 1.1339 O.O007k 1._202_ 1.5221

15.449 3103°84 0*0042691 1.20376 1.1018 0.00074 1.k2421 1._8_2

15.167 2964.02 0.0043350 1.18442 1.0716 0.00073 1.42016 1.4700

14.940 2832.85 0,0044196 1.16518 2.0431 0.00072 1*k1606 1._&10

14°794 2718*54 0,0044963 1.14595 1.0161 0.00071 2.41192 1.4570
lb.109 2500*83 0.0044689 1.12760 0.9914 0.00072 1.40789 1.4154

14.236 2460.72 0,0046565 1.10800 0*9676 0.0007C 1.40373 1.4,01

14.078 2369.63 0.0047239 1.0q024 0.9449 0.00069 1.39952 1.4359

13.819 2264.40 0.0047782 1.07200 0.9238 O.DD068 1.39932 1.4292

13.$34 2166.96 0.0040109 1.05413 0.9040 0.00060 1.39114 1._124
13.507 2073.13 0.0049922 1.03629 0.8861 0.0006? 1.38680 1.4287

13.189 1964.91 0.0090296 1.01091 0.8721 0*00066 1.38266 1._257

12.941 1900.06 0.0_90297 1.00177 0*8082 0.00006 1*328_1 1._16_

12.277 1799.$3 0.0090990 0.98932 Q.8448 0.00066 1.37424 1.4261

1_,084 1611,49 0,00939?6 0,94440 0.8112 0,00063 1.36352 1.4539
11.573 1447.13 0.0099324 0*90999 0,7788 0.00062 1.35_77 1._626

11,071 1297,20 0.0097243 0.80809 0.7477 0*00061 1.342_0 1.4737

10.068 1190.29 0*0009218 0*83449 0.7180 0*00000 1o331_7 1.4799

10.149 1043,12 0,0060926 0,80214 0,6099 0.00099 1.32055 1._821

9.779 939.04 0.0062743 0.77197 0*6624 0.00099 1.30989 1._832

9*442 049*67 0*0064237 0*74449 0.0367 0,Q0099 1,2_934 1.4757

9.194 770*02 0*0005784 0,7211k 0.6126 0.00099 1.2809_ 1._6k0

S.636 650.0k 0,006?329 0.67612 0*9091 0,0006_ 1,26883 L.k30_

8.124 567,79 0.0066893 0,63844 0.5323 0.00062 1.2500_ 2.3819

7.732 902*49 0.0_66437 0.00706 0.9010 0.0006; 1.23273 1.3417

7.376 _61.43 0.0064049 0,58230 0,4764 0.00060 1.217_3 1.2086

?.071 433,70 0,0060760 0,56130 0.4502 0.00072 1.Z0307 1.2318

6*833 409,03 0.0058097 0.54473 0.4400 0.00077 1.19006 1.1_64

_.634 392*20 0*0054944 0*93128 0.4271 0*00082 1.179_2 1.1402

_.491 380.71 0*0051923 0.52110 0,4160 0.0008? 1.16977 1.0989
_.370 373*73 0.0048890 0,51304 0.408b 0,00094 1.10099 1,0000

0.273 367*74 0.0046133 G.Y0679 0*4022 0,00100 1.15315 1.0263

5._59 362.42 0.0043400 0*50199 0.39?3 0*00107 1.1_615 0.9917

6,099 390,70 0.0041242 0.49839 0.3939 0.00113 1.13902 0.96_8

b,091 399.00 0.0039170 0.49979 0*390? 0.G012_ 1.13407 O._kO0

S*014 303.96 0.0037283 0.49400 0.3087 0.00127 1.12884 0.9173
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G-2

32g JTN ISOOJR

TENPERATURE VOLUME

KELVIN CC/GMOLE

• 67.986 24.14

58 24.14

00 24.2q

62 24,43

64 24.68

66 24.T2
60 Z4.47

TO ZS,O2

T2 26.16

Tk 26,33

76 ZS*kq
TO 2S.6S

80 ZS.O_
02 ZS.g7

Ok 2&.Lk

06 26.33

eo zo.k_

90 26064

qZ 26.82

• 4 27.00

S6 27.X7

q8 27.36

tO0 2T,S4

102 27,T3

1Ok 27,92
106 28*16

100 20.31

• 160 28.S1

112 ZO*?t

ltk 20*qZ

116 29*13

110 29,39

tZO 2q.s?
tEE 29,79

624 30.04

126 30,26
120 30.49

130 30.T3

132 30.98

t3_ 31.24

t36 31.49

t38 33.76
lk0 32.02

142 32.30

Xkk 32.S8

1k6 32.06

1k8 33.17

1SO 33.kP
152 33.78

t5_ 3k,t0

156 34*42

154 3k.76
160 35.00

16S 3S,97

170 16.92

1TS 37*91

180 38,96

183 kO*08

190 41.25

195 42,50

200 43.80

210 k6.60

220 49.64
230 52.83

Zk0 56.20

2S0 5q.68

260 63,t5

270 66.6T
280 70,21

290 r3.78

330 77.29
360 80.75

320 84.19

330 8_,bO

340 90.98

• TNO-PHASE BOUN0aRY

THERNOOYNAMIC PROPERTIES OF DXYG_N

ISOTHERN ISOCHORE INTERN&L ENTHOLPY ENTROPY G V Cp VELOCITY

OERZV&TIVE OERIVATIVE ENERGY OF $OUNO

CC 8TM/GHOLE ATH/K J/GMOLE JIGHOL( JtGHOLE-K JIG HOLE -K HISEC

322587 39,69 -6136*2 -S3kO.k 68*06 39.89 SE*ZO 1219

322526 3g.tq -6230*S -6347,6 68006 36,89 §2020 1219

313926 30.23 06030,0 -3243.3 69,03 39.52 SZ,t3 1208

30SOt? 37.09 *S931,3 -6139.2 71.54 39,17 SZ,06 1197

2972% 36.08 -5836.9 -S03S,1 73.19 34.03 61.99 1185

289266 35.10 06732,& -4931.1 ?k,Tg 34,61 61.92 1174
281396 34.64 -$633.9 -4827.4 76.34 34.19 61,8S 6162

273716 33.20 -SS3S.t -4723.7 ??,Ok 33,89 St,?8 1151

266210 32*29 -S436*6 *4620,2 T9,30 33,60 56.71 1139

Z64876 31.k0 *6334*2 *4616.9 80,76 33.32 St*SO 1127

251712 30.54 -SEkO*t o4413,6 02,09 33.06 51.38 1166

244763 zg.78 -St;EeL -4310,S 03,43 32,76 St,S2 1163

237879 28.60 -S044.3 -OZOT.S 84.73 32.63 St,k6 1092
231204 23,06 04946*7 -4104*6 |6,00 3Z*29 S1,40 1040

224688 27,30 -kOkg. 3 *kO0_.9 87.24 32.03 31.39 1060

218326 26,SS -4732.1 -3199.2 88.kS 31.82 S1.26 1096

21Zlt6 ZS,Ot *kOSS.2 -3796.7 09.62 36.39 31.23 1044

206060 23,10 -4566,2 -3694.3 9i.78 3£.38 St*17 1032

200142 24041 -kkOt*6 -3992.0 71.90 31.16 61012 1020

194371 23*7_ *4366.1 -3409.8 93.00 30.95 St*07 1008

I067_?, 23*06 -kZGO.O 03387,7 94.07 30.76 61*02 gg6

183260 22,46 -4172,7 -3265,7 95.13 30,64 SO.9e 984
2?7694 21.43 -4074.7 -3283.8 96.16 30.34 60.93 972

672670 21.23 -3982,0 -3061.9 97.16 30,14 S0.89 961

167576 20.66 -38690_ *2980.2 SOotS 29.94 SO.8S gkq
162620 20.09 -3790*2 *2878*S 99*62 29.73 S0*81 938

167764 19.55 -369_.9 -2777*0 100,07 29,52 S0,77 927

t63044 kS.BE -3999.9 -2676.4 Idl. OO 29.32 S0.73 916

148446 18,St -3903.0 -2374,0 101.92 29.60 SO.?O 903

143966 18.02 *3420.k -2472.7 1d2,81 28,87 60,66 894

139994 17,Sk -3336.0 02371.4 1U3.69 28,64 90,62 884

136342 17.07 -3226,? *2270,2 IUk.56 28.40 50.58 874

132196 16.63 -3127.7 -2169,0 t_9.41 28,15 50,54 864
627159 16.19 -3033.8 -2067.5 1d6*24 27.88 SO*SO 854

123226 15,77 °2940.2 *1966*8 1U7,07 27,60 50*46 846

11q398 lS*37 -2846.7 *1865.4 1vr,87 27,30 50.41 835
115671 14.97 -2753*5 °1764,9 1_0*67 26,55 50.36 827

112655 1k.92 -2659.3 -1662,8 lbq*k6 27,92 90,82 812

109104 lk.16 -2569.0 -1560*5 110,Z4 27,44 St*Ok 802

107016 14*16 -2469.5 -14S6,6 121.02 27.35 92.17 804

102069 13,47 -237S,k -1354.2 122.70 27.24 56*37 703

99209 13,08 -2281.1 -1251.4 112,53 27,17 Ok. St 772
95735 12.74 -2186,6 -1148,3 123.27 27,07 51.76 761

92878 12.51 -2091.7 -2044.3 114,01 26.97 52.27 7SS

OqZ35 12.74 -1998*3 -qk2*O 114,_2 26,4? 50*81 ?31

85692 11*65 -1903.q -838.3 2IS.k; 26*76 52,05 727

43374 11.47 -1608.8 -733.4 116,16 26,64 52.68 ?23
00712 11.08 -1714,3 -629*1 116*85 26.52 S2.41 711

78123 10*70 -1420,2 *629.0 117.54 ZO.kO 52,16 499

75629 10,54 "1529.7 "_20*2 118.23 26,27 52*96 494

71987 10.01 -1432*4 *316,5 618.90 26.14 52.21 675

71t36 9.91 -1337,9 -211.0 119,57 26.01 52,73 b7b

67601 9.27 -1245,6 -L08.1 LZ0.22 26.51 5L.86 647

6264_ 8.90 -1008.3 154,2 121.45 26,09 53,43 63?

54263 8,25 -771.7 425.2 123,45 29.94 53.62 618
54009 ?,71 -535.S 493.7 2_S.01 26.88 53.96 597

4q786 7,13 -301.0 962*2 t_6.52 25,78 Sk.01 S7S

46598 6.66 -46.Y 1232,9 1Z8.00 25.64 54.20 558

43462 6.14 16S*8 1503.4 1_9*kS 2S,kS 5k.27 Ski

40757 5.75 394.0 1773.9 130.85 25.21 54.18 52?

38122 4,34 622.8 ZOk3.C 132*Z1 24.9S 54.00 511

34376 k.65 1066.k 2577.S 134*82 24.37 53._0 k88

32491 k*O? 1497.k 3107.0 637*28 24*01 52.10 47Z
30193 3,58 1910*0 3623,0 139.58 23.71 51.29 455

29203 3.18 2307,0 4229.2 142*73 23*46 60,06 _kk

29517 2.86 2666,7 46Z3.7 143.75 23,24 44,29 440

29175 2*S7 30SO*k 5097.9 145.6t 23*Gk 46,79 433

29295 2.33 3396.9 5558,t 1_7.39 22,80 45.37 430

29747 2.14 3728.3 6004.4 148*67 22,5S 44.10 429
30701 1.95 _047,9 6kkO.G 250,50 22.30 _2.91 433

31425 1,84 4355.k 4461,5 151*93 Z2.07 41.70 43_

32205 1,70 4652.5 7269,7 153.27 26.44 40*33 k3k
33129 1,60 4938*0 7667.8 154.53 22,60 39._0 437

34128 1.51 5215,8 4056,1 159.73 21,36 38,_9 kkl

35161 1,43 5ke5.3 8435.2 156.86 21,12 3?,64 4kS
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320 ATM ISOBAR

TEMPERATURE DENSITY v(oH/OV)p

KELVZN GMOLE/CC J/GMOL(

• 87.906 0.061819 17795.35

$0 0.081817 17798.+?

60 0.0+117_ 1767Z.86

62 0.080731 17890.03
68 0.0+0609 17820.33

06 0*0+0++0 17305.31

60 0.0+0+03 17101.71

PO 0.039961 17097.+?

?2 0.039710 16932.56

T+ 0.039+75 16406.06

?6 0*039233 16600.30

70 0.038990 169S2.90

00 0.038707 16626*63

02 0,030905 16299.29

06 0.030262 16164*76

06 0.030010 16033.0+

08 0.037779 19900.03

90 0.03?932 IS700.63

92 0,03?200 1S629.70

9+ 0*035068 19892,10

96 0,036799 15352,90

90 0,036955 19211.75

100 0.836309 LS066*S9

102 0.036064 14923.26

104 0,030017 10779.63

106 0.039971 16629.S2

100 0,035323 1447Z*77

110 0*03S079 14317.17
112 0.034026 20154.S?

110 0.838S76 13996.72

116 0.034329 13831.45

118 0.03+07+ 13662.56

120 0.333021 13449,64
122 0.03356? 13313.17

124 0.033311 13132.43

126 0.033055 12987.40

120 0.832757 12799*79

130 0*032537 12626,27

132 0.032275 12692.10

134 0.032012 12623,50

136 0.0317S2 12457.22

130 0.031450 12297.$7

160 0.031226 12180.30
182 0.030957 12013.29

144 0.030656 11085.03
146 0,030620 11652.g9

140 0.030152 11903.67

150 0.029079 11400.67

152 0.029606 11272.56

154 0,029328 11139.32

156 0*029005 10907.59

150 0,028773 20089.80

160 0.028508 10702.72

165 0.02??99 10096.60

170 0.02?009 10210.02

17S 0.026377 9969*32

100 0.029660 5606.99
105 |.024553 94?0*49

190 0.0242;0 9246.38

195 0,023931 9033.6?

200 0.022832 0805.28

210 0.021450 0479,70

Z20 0.020184 0360.39

230 0.010527 0152,07
240 0,017796 0179.01

250 0.016797 0346.55

260 0.015836 9417.06

2?0 0,015000 8009.06

Z00 0,314243 8726.30
290 0*013555 097?.45

300 0*012530 5159.20

310 0.012304 9833.20

320 0.011078 96?9.64

330 0.0114L6 9935.18
340 0.010592 10193,15

• TMO*PHASE 80UNOARY

THERMODYNAMIC PROPERTIES OF OXYGEN

G-2

VIOP/OU) V "V(OP/OVl T (OV/OTID/V THERMAL VISCOSITY THERMAL OIELECTRIC PP4NCIL
-- CONOUCIIVII¥ OIFFU$1VITY CONSTANT NUMBER

CC-ITM/J ATM I/KELV]N MWICM*K GICM-
10 _ SQ CM/SECX

26.366 13361.22 0.0025334 1.57340 7,2141 0.00091 1.57813 5.5633

26.362 13358.C6 0.0025330 1,97330 ?,2108 0*00051 1.57020 5.96=0

26.066 12925,66 0.0029_96 1.55007 6.7655 0,00051 1.57418 5,6301

25.?64 12505*22 0*0029661 1,94373 6.3S95 0,00051 1.57028 5.3227

25.450 12096.47 0.0029829 1.52798 5.97?9 0.00051 1.56638 5.0370

25.148 11699.17 0.0030000 1.51167 5.6210 0.00091 1.562_5 4,7713
24.034 11313.04 0.0030176 1.89406 5.2506 0.00091 1.55860 4.5240

28.517 10937.84 0.0030390 1,87757 4,5021 0.00091 1.55872 +.2530

24,198 10573*33 0.0030541 1.85985 k*69+4 0.0009 1 1.5_085 4.a59S

23.077 10219.24 0.0030?30 1,04174 4.4271 0,0009C 1,54659 3.8790

Z3*SSS 9879,35 0*0030524 $.82326 _,1778 0.0005_ 1.54313 3.6988

23.232 9941.40 0,003112+ 1.00886 3*545+ 0.00096 1.S39_? 3.5203

22*905 9217,17 0*0031329 1.70536 3.7200 0.0009C 1.53543 3,3906

22.507 0902.41 0.0031541 1.76600 3.5270 0,00005 1.53156 3,2079

22*266 8596.91 0,0031559 1.74640 3.338_ 0.00005 1,52TT_ 3.06?3

21,947 8300,82 o.0o31505 1.72695 3,1633 0.00009 1.52351 2.9361
21*630 8012,53 0,003221? 1.?066! 2,9996 0.00008 1.02007 2.6137

21,316 7733,61 0.0032450 1.60647 2.0405 0.00088 1.51625 2.6956

21.00? 7462,86 0.0032?07 1.66615 2,?045 0.0008? 1.51242 2.$931

20.701 7200.29 0.0032563 1.66901 2.5715 0.00007 1.90859 2.N937

20.401 6965+5? 0.0033233 1.62933 2.+874 0.00067 1.50_77 2,4010

20,107 6696.63 0,0033511 1.60478 2.3316 0.0000_ 1.90054 2.3186

19,01q 6499,20 0,0033000 1.96810 2,2234 0.00086 1.49712 2.2339

19*S30 6227.11 0,0038101 1.96394 2.1223 0.00000 1.49329 2.1587

19.269 6002.15 0.0034414 1.96280 2.0279 0.00085 1.48947 2.0086

1_.000 5704,13 0.0038740 1.92222 1,9396 0*00004 1.88564 2.0232

10,749 5072.86 0.0039050 1.50197 1.0571 0.00064 1.00100 1.9623

16.902 9366*16 0.0035435 1*80094 1.7000 0.00083 1.+7797 1.9056

14,267 5169.06 0.0035806 1.46034 1.7076 0.00003 1.47412 1*0520

10.046 4977.70 0.0036194 1.43979 1.6403 0.00002 1,47027 1.6036
17,837 +791.74 0,0036S95 1.01930 1.9770 0.00002 1.46641 1.7S70

17.642 8611.55 0,0037024 1.39087 1.5170 0,00001 1,46255 1.7152

17.463 4437.15 0,0037460 1.37851 1.4624 0.00061 1.45067 1.6796

17,300 4268.29 0.003?93+ t.3S024 1,6104 0.00000 1.49878 1,6388

17.154 4106.00 0.0038422 1.33806 1.3616 0,0008C 1,89008 1.60_6
17,029 39+6.66 0.003093+ 1.31790 1,3199 0,000?5 1,44697 1.5780

16.919 3753.60 0.0039+?0 1.29000 1.273U 0.00075 1.48304 1.5437

16.216 3669.49 0*0039619 1,27810 1.2326 0.0007? 1.43910 1,$317

15.909 3521.74 0.0080219 1.29863 1.1998 0,00076 1,83510 1,5100

16,169 3820*75 0,0041326 1,23060 1,1993 0,000?4 1,43113 1.5290

15.550 3266.34 0,0041233 2,22962 1.126& 0,00075 1.42721 1,4028

19.293 3126.12 0*0061883 1.20066 1.0997 0,000?4 1,42328 i._689

IS*078 2909.39 0*0042631 1.18179 1.0669 0*000?3 1,41920 1*4557
18.903 2879.19 0*0043510 1.16260 1,0305 0*000?2 1.41523 1,4952

14.200 2739,21 0.0062077 1.14450 1,013& 0.000?3 1,41133 1.4057

16,305 2607,+2 0*00++670 1.12656 0*9093 0,00071 1.40731 1,4205

14.202 2513.90 0*0045639 1.10010 0.9655 0,000?0 1,4C319 L*8351
13.57q 2411.93 0.0049q37 1.09012 0.9001 0*000?0 1.39911 1.k185

13.692 2312.00 0,0066260 1.07204 0.q238 0.00065 1.395&S 1,4035

13.676 2217,74 0.0047911 1.05496 0.5044 O.O00&O 1.39092 1.6153
13.162 20q2.59 0.0047060 1.03809 0.8076 0.00068 1.30680 1.3501

13.249 2046,?0 0.00+0+40 1*02050 0*0737 0*0006? 1.30270 1.4103

lZ*264 1926.gz 0,0046093 L.00901 o.e60e 0.00060 1.37873 1.J881
12.272 1781.80 0.0091090 0*96+60 0.0270 0,00065 1.36039 1.4330

11.794 1970,31 0.005291? 0.52621 0.?960 0,00064 1.30796 1,4602

11.300 1020*90 0*8054150 0*00q50 0*7609 0*00063 1.34759 1*0500

10.767 1277,53 0,0095709 0*05606 0,7365 0.00062 1.33731 1.N522

10*352 1162,79 8*0057100 0.02394 0.?085 0,00061 1.32695 1.4564

10,024 1093.54 0,0090600 0,79+02 0,6815 0*00060 1.31678 1.4564

5*695 595,07 0,0059576 0,76617 0,6567 0.0006C 1.30666 1.0913
9*3?2 8?0.38 0*0061324 0.74160 0,6331 O*DO06C 1.256r3 1.4_04

8,086 ?37*63 0*0063000 0,69654 0*9895 0*00061 1,27737 1._132

8,423 693,65 0.0062329 0*69606 0*5926 0*00063 1.255_S 1.3673

?,9?2 571.40 0*0062608 0,62717 0.5216 0,00065 1,24224 1.3332

?,610 519,62 0,0061202 0*60009 0,4955 0.00067 1,226_1 1.2857
7.381 454,61 0.0007806 0,97509 0*+?40 0,00072 1.21263 1.2353

?,035 +62.00 0.0050009 0,56Z05 0*69?8 0,000?6 1,20021 1.1808

6.019 +39*+3 0*0003066 0,5+652 0*++30 0,00081 1.18901 1.2451

0,660 423.6? 0,0050536 0,93751 0,+317 0.00086 1.17093 L.106q

6,900 416.18 0,00+779? 0,52056 0,4225 0.00051 1*16582 1,0720

b,054 406*5? 0*00+533+ 0,92155 0,4153 D*O0057 1.16170 1,0377

0.306 396.03 0,00+2?45 0,91614 0,4096 0,0010_ 1.10444 L.QO02

_,242 353.90 0.0040?03 0.91153 0,+052 0.00109 1.14783 0.9745

0,109 309,50 0,003074+ 0,500?5 0,4017 0*00116 1.14181 O.Skgq

0,140 386,40 0*0036922 0.50647 0,3551 0,00122 1.13632 0,9260
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G2

3_0 _TN ISOBAR

TMERHOOY_AHIC P_OPERT_E5 OF OXYGEN

TEMPERATURE VOLUHE ISOTHEEM ZSOCHORE INTERN&L ENTHALPY Er4TROPY C v
OERIVATIVE OE_XVATXVE ENERGY

KELVIN CC/G_OLE CC ITM/GMOLE ATN/K J/GNOLE J/GHOLE J/GMOLE'< J/G MOLE

4 58°207 24.12 32490b
bO 24.25 3¢7227

62 24°39 308842

54 24.54 300643

66 24*68 Z92528

&8 24*83 284793
?0 24*98 277136

72 ZS.13 2696S5
74 25.28 26234$

76 25.4; 255205

?8 25*59 248238

80 25.?5 241414

82 2S*qt 234769

84 26*08 228275

86 26,24 221438
88 26.41 215751

gO 26.58 Z04724

42 26.7S 203823

94 26,92 198075

96 Z?*10 192488

98 27*28 186779

100 Z?*45 182665

102 Z?*64 176463

104 Z?.83 171340

106 28°@2 166445

108 28,21 161623

110 28*41 156424
112 28,60 152343

114 28,81 147880

115 24*01 143530

118 Z�.ZZ 135292

120 29*;; 135163

122 Zq.55 131142

124 29*88 127225

lZ6 30.10 t23411

128 30*33 114548
130 30*57 116840

132 30.81 113337
134 31.06 111642

136 31*31 107323

138 31.56 103553

140 31.82 180063

142 32.05 97249

144 32*35 93498
146 32,82 89795

148 32,91 87572

150 33.20 84908

tSZ 33.50 82320

154 33.88 79811

158 34,10 75381

158 34.43 ?5520

160 34.73 71363

165 35*58 66465

170 36,;7 6Z307
175 37.41 58019

180 38,38 53568

185 39*43 50600

190 ;0.52 ;7402

195 41,87 4463?

200 ;2.86 41695

210 45,;3 37556

ZZO 48.24 36090
230 51.12 32962

240 54*19 31249

250 57.45 32250

260 60.62 31531

Z?O 83.88 31343

ZOO 57.13 31540
290 70.49 32638

300 ?3,?5 33024

310 ?5o97 33644

320 80*Lq 34466

330 33,;0 35;05

3;0 36.5? 36406

TMO-P_ASE 9OUNDARY

Cp

-K

VELOCITY

OF SOUND
M/SEC

39,20 "6127*3 *5Z96*Z 6B.10 35,91 52.15 1222

38.26 "6838,2 -5202.8 69,68 35.59 52,08 1212

37.22 -9939.0 -5098.7 71.39 35.2; 52.01 1201

36.22 -5840.0 -4994.7 73.04 34,99 51°53 1199

35.Z3 "5741,3 -4890*5 74,84 34,58 51*86 1179

34.27 -5642.7 *4787*3 75.18 3;.28 51.79 1167
33.34 °5544,3 -4b83*8 77*88 33*96 51.7Z 1156

32.43 *5446,2 -4588*4 79*14 33,68 51,65 1144

31.54 -5348*2 -4477.2 80,55 33.40 51.58 1133

30*68 -5258.4 -4374.1 81.93 33.13 51.51 1121

29.84 -5152.8 -4271.1 83,27 32.87 51.44 2109

29,82 -5855.5 -4168.3 84.5? 32.62 52.37 1097

28.23 -4958.3 -4865.6 d5,84 32.37 51,31 1085

27,45 -4861.3 -3963,8 87,07 32.14 51.25 1074

26.70 -4764,5 -3860.6 88.28 31.91 51.18 1062
25.97 °4668.8 -37S8.2 89.45 31.69 51.12 2053

25.28 -4571.6 -3656.C qO*?O 31.47 51,06 1038

24*57 -4475.4 "3553*5 91*T2 31.26 51.81 1026

23.90 "4379.4 -3452*8 92*82 31*05 5_.95 1014

23.24 "4283.5 -3358*1 93.85 30.85 50.90 1003

22,61 -4188,0 -3248,4 94*94 30.64 50,8_ 991
22,80 -4892.& -3146.7 95*97 38.44 50.79 980

21*48 -3q97*4 -3045.2 9&*97 30*2; 50.74 968

20.83 -3902.4 -2943.7 97.96 30.0; 50*69 957

ZO*Z? -3887.& -2842.4 98*52 Z9*84 50*64 946

19*72 -3713.0 -2741.2 99*87 29.63 50*59 935

19.20 -3618.6 -2640.0 180.88 29.42 5Q.54 924

18*69 °3524.5 -2539.0 1J1.71 29*20 50.50 913
18*20 -3430.5 -2438.1 luZ*SO 20,98 50.45 903

17*72 -3336.? *Z337.2 1_3.48 28*74 50.40 893

17,26 -3243,Z *2236,4 204.34 28.50 50.34 883

16*82 *3149.g -2135.8 1_5.19 28.2; 50.29 873

16,39 -3856*8 -2035,2 106.02 27,97 50.23 86;

15,97 -2963*9 -1534.7 1u6.44 27,69 50*17 854

15,57 -2871.3 *1834,3 1_?.6k 27.39 50.20 846

15,18 -2779.0 -1734*Q 108,43 2?.07 50,0_ 83?
14,70 -2885.8 -1632*8 1U9,21 Z?.6O 50.37 522

14,39 -2592.3 -1531.0 1_5.99 27.52 50.71 813

14.55 -Z497.4 -1427,3 110.77 27.43 52.2_ 021
13,6? -2484.3 -1325.8 t11.52 27.35 50,85 ?95

13.30 -2311.8 o1223.8 112.26 27.25 51,05 784

12.9T -2217*6 -1121*5 113*00 27.16 5t.29 77_

12*79 021Z3*6 -1018.2 113.73 ??*Oh 51.99 769

11.91 -2631.5 -917.1 124._4 26.9& 50.12 742

11.81 -1938.4 -814.6 225.15 26.85 51.30 737

11.77 -1844,1 -710,; 115.86 26.7; 52.44 ?3?
11.33 -1750.? *688,9 116*55 26.62 51.95 72_

10.q5 -1657.7 -503,8 117.23 26.50 51.67 713

10.80 -1564.4 -399.9 117.91 28*38 52.;1 709

18.04 *1473*8 -298.3 118.57 26*Z5 50.85 680

L0*35 -1378.? -192.6 119.24 26.11 53.04 5q?

9,30 -1288.7 -92,2 119.87 28.60 50.32 654

9,15 -1054.? 170,9 121.49 25.17 52.80 652

8.56 -421.5 434,9 123.07 25.02 52.97 634

7,99 -580.9 699.? 124.60 25,95 53.2; 614

7.36 -358.3 563.9 1Z6,Oq 25*87 53,97 598

6.94 -127*2 1231*0 1Z?*Sb 25.72 53.45 577

6.4& 101.3 1497,2 1_8.98 25.5_ 53.39 560

6,04 327*8 1763.3 130.36 25.31 53.34 546

5.59 550.; 2526,9 131,&9 25.05 5Z.91 528

;.90 987.1 2552.1 134.24 24,49 52.56 505

4.37 1413.0 307;*9 1J6,69 24.02 51.41 495

3.80 1819.7 3580.8 138.94 23.75 50.44 _71

3.38 2213.0 4079.? 141.08 23.49 49.&2 ;5?
3,11 Z596.2 4575,5 143*09 _3.28 ;8.35 ;61

2.76 2957.5 5048.0 144*93 23.09 46.46 ;48

2.51 3304.5 5504,; 146.66 22.86 ;5.23 ;43

2.30 3638.0 5950,8 148.28 22.62 ;;.13 ;41

2.17 3960.6 6388.9 199.82 22.37 43.36 448

1.99 ;269.4 6810.2 151.25 22.13 ;1,89 _45

1.83 4567.9 7219.6 1_2.59 21.95 40*45 _4;

2,72 4857.2 7619.9 153.86 21.67 39,62 447
l.bZ 5137.8 8010,9 1_5,07 21.43 38.76 450

1.54 5410.3 8392.8 156.21 21.19 37.93 ;54
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G-2

THE_MOOYNAH[C PROPERT[(S OF OXYGEN

3_0 ATM I$08AR

TEMPERATURE DENSZTY V(OH/OV)p V(DPIDU_ -V(OP/OV) x (DV/OT_/V THERN&L V[$COSZTY THERMIL O[ELECTHZC PRANOTL
CONOUCTZVITY OIFFUSIVXTY CONSTANT NUMBER

KELVIN GMOLE/CC J/GHOLE CC-ATM/J ATH I/ KELVZN MWJCM-K G/C_-_ SQ CM/SEC
X tO

• $8.207 0.0_1454 2791_.87 2_.33S 13466.6Z 0.002910T logTSqO ?.280b 0.00091 1.576_9 6°_0_4

60 a*0_1238 178_8,$3 2S.Q69 13081,6_ 0.002924_ 1.96321 6.0823 a.00091 1,5752Q _,_05_

62 0.0_0996 17689.59 Z5._68 12661._3 O*OG2939g 1._835 6._671 Q.00091 _.5T132 5.3g_6

6_ 0.0_0756 17STO.Z_ 25._61 12ZS2,_ 0.0029_$7 2,_329D 6.0_@_ 0.00091 1.567_S S.IOS4

66 0.04051_ 17450o_ 25.151 118SSo71 O*OGZg?IB 1°91668 5.720_ 0.000_1 I._63S9 _._36_

68 O.O_OZ?_ 1_330.2_ 24.$37 11489.T3 0.0G29883 1.90036 _.3850 0,00091 1._5973 _._61

_2 0,039793 _708_.75 Z_.202 10T30.28 0.0_3022_ t._6S94 _.781S O.O00gl _.55204 _.13S9

74 0.039S_2 _b96S.$3 2_.861 103Z6.31 O.GO30_G1 1.8_812 _*StOZ O.O00gl 1.5_$2t 3.g336
76 0*039312 165_2.S$ 2),$5_ 20032.$2 0.0030S82 1.8Z993 _.25_ 0*00090 t.5_38 3.7_51

_8 0._39071 167_6._7 23.23_ 9694,66 0,0G30768 ' 1._1_2 _*02_$ 0,00090 1._05b 3.5_

_0 0*838831 16S_.07 Z2.91S g374.$2 _.0@309_0 1.79Z6Z 3.8021 0.0009_ 1._387S 3.40S3

82 Q*038S90 16_68.3S 2_.S9_ gOSg.81 0.0C3115_ t,TT3SS 3.597J 0.0009_ 1.$3_g_ 3.Z523

8_ 0,0383S0 163_t*Sg Z2*2T_ 8_S4.35 0,0Q323_0 1,_25 3._06_ O*O008q 1._292_ 3.t096

_6 0*038109 16213*67 Zt,gS6 8_5_.89 0.D03156? 1.?3_ $*ZZSO O.O008g t.5253k 2.9T6S

_8 0.03T66_ 16084.46 21.640 82_0.2_ 0,0031T8_ 1._1$06 3.061_ 0,0008_ 1.SZl_S 2,85Z2

_0 0.03_6Z8 15953*88 Z1.328 78_2,09 O,OG32Q07 t.69S21 Z.qO_ 0.0008_ 1.$1_6 2°T36Z

gZ O.03T38T 156Zt.8_ _1.020 7620.3_ _.0032238 t*6_S2_ 2.7_1_ 0*00088 1.51_7 _.62_9

_ 0.03?_6 IS68_.13 ZO._I? 73_,6_ O*DO32_ZT 2.6551_ 2.6Z8_ O*O00&_ 1.51019 2,$268
_6 0.03690_ 1SSSZ.71 20._19 T102._1 0,G032_2S 1.63_9b _.5003 0o0008_ 1.50_1 2._32_

98 0._36663 15_25._0 20o1Z6 bSSS,ST O*GG3298t 1.61_1 Z.382_ O*O00a? _°5GZ63 2,3_3

tOO 0,036_Z2 IS27_,0_ 1_.8_1 $616,3_ 0.0U33248 1,$9_ Z,Z722 0*00086 2._85S 2.Z6ZO

102 @.0361T8 _5134.52 1_.563 6384.11 0*0033526 I*ST_OT Z._693 0.00_86 1._9SG8 2.18S3

tO_ 0.93_3_ l_ggL.63 29.Z93 61S6.98 0.0_3381_ 2._5371 Z*0_31 0.0008_ t*_9130 Z.1136

_06 0.03S692 l_e_,ZO 19.032 $9_0.77 Q*OG34115 1._333S t*_831 0.00085 1,_87S2 2.0_68

toe 0.035_ t_69S.0_ 18.781 5_29.29 0.0034_28 1.51300 1.8_$9 0.0008_ 1._837k 2.98_4

t_O 0.03S20_ t_S_Z.9_ 16.540 5SZ4.3S 0.0_347SS 1._926_ l,e_O_ 0.0008_ 1,_79g_ 1.9262

112 - Q*_3_gSg 1_38_.72 18.310 53ZS*Z7 0.003SD9_ 2._723T _.7_6S 0.00083 1,_617 I._T19

11k

118

tZO

122

tZk

126

IZ8

t30

132
t3k

t38

tsO

160

IT5
180

LgO

2OO

ZIO

2ZO

Z30
2_0

ZSO

2bO
2?O

Z80

2_0

300

310

320

330

3_0

0,03;T13 t_2Zg,ll 18,093 5133,3r O,OG35_S3 1.;5Z11 t.6776 0,00083 1.bT238 1,8213

0.03_6_ _066.9_ 17,_90 _6.99 0.003_826 1._3192 1,6130 0.00082 1._65_9 _,T7_1

0.03_219 13900,95 1_°?00 _766._6 0._0362_6 1._1t78 _,_SZS @°0_08_ 1._6478 1._301

0.033g71 13730,$9 1_.52T _591.b_ 0.0_3662S 1.3917_ t._gST 0.00081 1°_60_7 _.6891

0.033_22 23_$6.6_ _T.370 _22,30 0,003_0S3 1.3T_?S 1._26 0.00081 1._71S 1.6508

0.033_T1 1_3T_.0_ _7.232 _Z_eo36 0.0037S_1 2._$16_ 1.3927 0.000_1 I*_53_ 1.6152

0._33Z_9 t3195.33 _.110 _@99.6_ 0.003797_ 1.3320_ 2,34S_ 0,00080 1.4_6 1._20

0.03Z966 t3008.87 I_.0a8 3g_6.C1 0.G038_63 1.31Z38 1.301g O.O00e_ 1,_62 1._512

0.032T11 130_6.05 1_.282 3822.01 0.0_38_bS 1.29_73 1oZ60S 0*00078 2.4_17_ 1._350
O.O_Z_9 _965°_ 1S.105 3678.Z_ 0.0_39_15 1.Z_3S0 1.2222 O.O00T? t._37gO 1._210

O.03ZIq_ IZ923.0_ IS._70 359_.28 0.0040472 1,2S361 1.1_8 O.O00T_ 1._3390 1.543S

0.0319_3 2275_°_ 1_.64$ 3_26,18 0,0G39862 1.23_9b t*_l_ 0.000#6 2._3009 1°_81_

0*031688 125g_*_6 15._05 3Z82,60 0.0_0530 1.Z2632 1.129_ O°O00T_ 2._26_ 2*4688

Q.03_3_ 12_3_,77 lS.190 31_,99 0.0G_1230 1.19_T_ L.OgQO O.O00T_ 1._223S I._$8S

0._31167 12316._7 1S,t89 3030._6 0.0_207 t*t_905 1.061_ O.O00T3 1._18_0 1._6Z_
0.030_1S t226$°g_ 1_.Z91 2890.5Z 0o00_120b 1,16tS0 1.0355 O.O00TS 1._1_bl 1.396q

0.0306S6 _195_.11 1_°347 27S2.T3 0._Q_2903 1.1_362 1.0111 6.000?3 _*_10_2 1.41_4

0._39386 11O53*80 I_*_88 2660,_9 _*00_237 1.1Z532 O.gSS9 O.O00TI 1._0_69 t._3_1

0.03012_ t1726.37 1_*t29 255r._ 0.00_301 _.t_bO O*_b 0.000_1 t*_0271 1.4138

0.0298_ t1_6._$ 13,840 2_5_.6_ 0.00_4S_6 2.8q02_ 0.9_37 0.00071 _.3_$?_ 2.3g??

0.029_6_ 11_62.g? 13.83_ Z361,2_ 0.00_721 1,0TZ93 a*g_37 0.0006_ 1°39_ 1._10_

0._29327 111gt.6_ 13.0_6 ZZ20,6_ 0.004543k 1°0S6#0 0.905_ 0.00071 1.390_0 1.3620

0.02_0_5 tIZ39.32 13.6_ 2193,51 O*DO4T190 1.0392_ 0*8885 0.00067 1.38673 _,_ITO

C.028_q2 11113.63 1_.147 _054.69 0.00kS280 2.0Z_01 O*_T6_ 0*000?2 1.$82_9 1.3_56
0.02810g 10T86.25 12._32 1868.ZS 0.0_69SZ 0.9840_ 0._37 0.00066 1.37291 1._1_?

0._2_21 2_$69._ IZ.003 170e,53 0*0050126 0._$96 0,8123 0°0006_ 1.36252 L._16

0.02_73_ 1033_.3_ 11,51_ 25S_.10 O*OOSlSO0 0.9100_ 0.T82_ 0.0006_ 1.3S278 1._303
Q.]260S_ 200S?._3 _O,q27 13_S._3 O.QOS2763 0._7669 O*TSkO 0.00063 1.34292 t.4Z6_

0._2S36_ 988S.9b 10.63_ 1Z_3°_ O.OOSk063 0.8_466 O*_Z6_ 0,00062 1.332_2 2._364

0.0Z_682 9663.75 10.256 116_.93 0,0G_525_ 0.81_95 _,7003 0.00062 t.32309 _*_33S

O.02kO0O 9kbl.38

0.0Z3333 g214.62 _.556

O.:2ZOlk 8860.80 _.OQZ

O.01gS_l 85_6.7_ 8,18Z
0.018_55 8_61.8_ _.801

0.017_05 872g,lb _.GZ_

0.01_6b0 88r_b*06 _.002
0o01_96 g0_1.59 6.835

0.0_3S$9 9_1.38 _.621

0.01_992 9654.70 S*_36

0.0t2_7C g$8_.8_ _,3T6

0._11991 10130,27 _.322

0.011S51 103_.3_ _*Z?6

_,g43 [071,30 O.OOS637k O.TST20 m.67SS 0,00061 to31334 Z,k3D2

9T2.Sa 0,00S7418 0.76_75 _.6523 O*OOOb2 1.3038k 1.k158

_Z6.97 0.00_9Z6_ 0°_16_S _.6095 0.000_2 2,Z8S18 _.3q_9

74_,10 0.00_8_SS 0.6r67S 0.ST16 0.0006_ 1,_6718 1.3_?

6_,?_ 0.00S8947 0,6_S§1 O.S_OZ 0*00065 2.ZS096 1.3204
5?6*70 0.00_8639 0.61_21 O._t_l 0.00068 1.Z3STS 1._74

56t,_6 _,0_5_390 0°596§0 0._10 a*OOOT1 1°Z21_2 _._39

$20,1Z 0,0_$3049 0,5793_ 0._?33 O.O00T6 1.Z0909 1.1863

k90.4_ 0.00_107_ 0.$6_1k O*_SSb 0.0008_ I*_9_85 1.1_71
_69°_2 0.00_9029 0.S$$42 0o_46_ 0°0008_ 1.28_62 1.11Z_

_b3.0_ 0,00k67_0 O.S_$S_ 0._361 0.00086 1,17819 1.08_3

_37._9 0.00k1894 0.$Zg96 0,_219 0,00101 1,162_1 1.0062

_zg._ O*O0_O08Z 0.52_1_ 0._16_ 0.00106 lot_ 0.g82_

_Z4._ 0.0036_66 0.$Z2_S 0._2_ 0,00112 1.t_930 O,_&T

_ZOoSZ 0*0036530 0o52_66 0._95 0*00218 1°1_35T 0°9356

TMO-P_ASE _OUNOAR¥
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Table C-Sa

Thermodynamic Properties of Coexisting Gaseous and Liquid Oxygen

(English UniLs)

Precedingpageblank 243



C-5o

TEMP

OEG.

97.83_

_?.831

98

_0

100

100

102

_OZ

10S

106

108

108

LIE

11Z

11k

116

118

120

120

122

122

126

126

Z2a
128

L30

130

132
132

136
136

138

138

1_0

%;0

IW6

LW6

15C

L52

LS_

THE_MOOYN&M_C FROPEKTIE$ OF COEXISTING GASEOUS ANO LIQUIO OXYGEN

PRESS VOLUNE ISOThERH ISOCNORE INTERNAL ENTMALPY ENTROPY
OE_IVITIV_ DERIVATIVE ENERGY

PSIA CU FT/LB CU FT-PSIA/LB PSIAIR 3TU/L5 5TU/L8 5TU/LS-R

0.002 0.012Z6 2090._8 317.8 -$3.Z16 -83,216 0.50_22

0,022 1_89,1016_ 325_0 0.00 15.057 01,132 1.56_10

0,023 0.01206 2087,19 317.N -80.1k9 -83*1_q 0,50191

0.023 1W_q.59365 32.85 0,00 15.08_ 21.169 1.56369

0.030 0,01031 _Q_._O 31_.Z -02.35N -82.353 0.50995

0.032 L060.618_8 33,52 0,00 15.39_ 21.602 1.5_7_2

C.O_ 0._1206 2315.0_ 307._ -8%.555 -81.558 0.51702

_.0_ 78_.6_66_ 3W,18 0.90 _5.700 02.036 1.53186

0.059 0.01E_0 H72.10 300.0 °_0°762 -80.762 0,52595

0.059 $00.86371 3_°85 0.00 16,013 22.W69 1.51657

0.080 0,012_5 193_,_5 297.0 -_9,96_ -79,967 0,$3310

0.080 _6o339_0 35,_1 0,00 %6.322 22.901 1.50071

0.106 0,01250 189?°_T ZqZoO -75.17_ -79.171 0.5_056

0,106 3_1.9_396 36.17 0.00 16.631 _3,333 1°_8906

0.139 0°01255 1_60.78 207.2 -?0,3?6 -70°375 0°5k786

0.135 26W.6N600 36.82 0.00 _6.935 2_.75_ 1._?_99

8,151 0°61260 102_.50 Z82.3 -_?.550 °77.550 0.55503

0,15_ Z06,8_780 37._8 0°00 I_,Z_T 2_,19_ _,_63W7

0.23k 0*01E6_ 1786°62 _77°6 -76.785 °76._8_ 0.$6207

O.Z3_ 163°12607 35.13 0,00 1T.SSW 2_°6E_ 1,_51_

0.059 0+01069 1_53,1_ 272.9 °75°985 °71,980 0,56899

0.299 1Z9.802_ 35.7? 0,00 L?,860 2_,052 1._3996

0.379 0.0127k 1718°05 060.2 -75.193 -75,192 0.5_$79

0.0?9 10_.15665 39°_1 0.00 18,166 05._9 1._Z583

O.W77 0.01080 1683.37 Z63.6 -?_.397 °7_.396 0°58Z_8

0._77 8k.Z_8_3 kO°O_ 0._0 18.k?0 25.90_ 1,_1835

O.Sq_ 0,01285 16_q.07 2_9.1 °73.601 -73,599 0°58906

0.59_ 68.6663_ W_,67 0.00 18._T_ 26°300 1.W0819

0.735 8,01290 1615.16 Z_,? -?Z.80_ -70.802 0.59553

0.735 56,3_350 _1.30 0.01 19.076 26.7_0 1.395W3

0._03 0°01095 1561.50 _50.Z -?2,000 -72°005 0,60191

0.903 W6.60895 _1°51 0.01 15o37? 27.170 1°38907

1.102 0.01301 15_8._8 2_5.9 -71.011 -71,208 0,60518

1.102 38.7802? WE.52 0,01 11676 2r.587 1,3880_

1.335 0.01306 1515.71 Z_1.6 -70.k13 -70._10 0°61_36
1.335 32._7392 _3,11 0.01 19.97_ 20._00 1.371kl

1.605 0.01311 1_83,00 237,3 -61616 -69,612 0,620_5

1.b08 27°35608 _3,70 0°01 0_o2?0 28,_15 _.36309

1,_5 8.01317 _51°_7 033.Z -68.818 -65.813 0,626_5

1,925 23,1_693 _.07 0.01 20.56_ 08.825 1.35507

2.291 0.01303 1_19°60 289,0 -68.015 -68,01_ 0.63_06

2*Z91 1_,7_3_0 _o0_ 0.02 Z0.857 25.031 1,3_736

Z,711 0.01328 1385.29 ZZ_°9 -67.221 -67.01_ 0,63820

2.71_ 16.90538 _5,39 0,02 21,1_7 Z_°635 1.33993

0,19Z 0,_133_ 1357.3_ _Z0.9 -66,_01 °66._13 0.6k395

3.1_2 1_.5_721 _5°93 0,02 01,_3_ 39.03_ 1,33076

3._WO 0.010w0 1326o75 016.9 -65,6Zl -65*610 0.6_962

3,7_0 12,57759 _6,W5 0,03 21.7_0 30._30 1.32555

W.360 0.013k6 IZ96.51 213.0 °5_.821 °6_.8AC 0°65120
_.360 10,90073 _6.96 0.03 22,002 30.822 _,31918

5.061 0,01352 1066°61 Z0_°1 -6_.020 °6_.007 0,6607_

5.061 _.50670 _7.k_ 0.0_ ZZ,EOZ 31.209 1.3127W

5.8_7 0.¢1350 1237._6 Z05.3 -63.218 -60,003 0.66620
5._w7 8,_W3_2 _7.93 0,0_ 22,558 31.55Z 1.30652

_,72_ 0.017_ 1007.86 _01.5 -62._15 -60,395 0.61158

6.708 7.33510 _5.39 _.05 ZZ,832 _1._69 1.30050

7.TOq 0°11070 I17_°99 197.8 -61.610 -61,592 0,67650

7,T09 b.WTZR_ _8,82 0,05 23°100 32.3N2 I°ZqNb&

6,600 0.013_7 1150._5 19_.1 -68.808 -60._85 0,88216

_._00 5.732_L _9°2_ O.Ob 03.368 32.710 1,28905

CV Cp VELOCITY SURFACE
OF $OUNO T_N_ION ,

_TU I L5 -R FT/$(C L5/IN x LO _

0._66 0.39_ 380W 1,_933

0.155 0.218 w61

0.066 0.3q5 3800 1.2918

0.155 0.218 W6Z

0,06; 0.3_8 3_79 1.27k3

0.155 0.218 _66

0,Z63 0.395 3756 1.2566

0.155 0.218 w71

0.Z61 0.358 3733 %.23gk

0.155 0.Z18 _75

0.259 0.398 3710 1.2221

0.155 0.Z18 _80

0.057 0.398 3686 1.20_7

0.155 0,215 _8_

0.256 0.398 3662 1.1675

0.155 0,018 k89

0.25W 0.395 3638 1.1702

0.155 0.218 _93

0.25_ 0.398 361k _.1530

0.156 0.218 W98

0.251 0.358 3589 1.1359

0.156 0.216 502

O,Z_9 0.398 356k 1.1168

0.156 0.218 506

0.2W8 0.398 3539 1.1018

0.156 0.218 510

0.Z_6 0.095 351W 1,08W8

0._56 0.218 51W

0.2_5 0.390 3_89 1.0678

0.156 0.219 510

0.2_3 0.396 3_63 1.0509

0.156 0.2_5 522

0.2;2 0.399 3k37 1.03_1

0,156 0.219 526

O.ZW1 0.395 3_11 1.0173

0.155 0.219 530

0._39 0,399 3385 1.0005

0.156 0.220 53k

0.238 0.399 3358 0.9830

0.156 0,2Z0 538

0.237 0.399 333Z 0.9572

0.156 0°2Z0 5_1

0.Z35 O.kOO 3305 0._506

0.156 0.221 5_5

0.23_ 0._00 3278 0.93k0

0,156 0.201 5_8

0.233 0._00 3051 0.9176

0.157 0.222 552

0._32 0,_dl 3223 0,_011

0.157 0.222 555

0.230 0._01 3196 0.88k7

0.157 0.023 559

O.ZE9 0._01 3160 0.868_

0.15_ 0.223 562

O*ZZ8 0._00 31kU 0.6521

0.157 O,ZZ_ 565

0.2_7 O.kO2 3112 0.835_

0.156 0.2Z5 568

0.026 0._03 3083 O.FIg_

0.158 3.2_6 571

244



G-50

THERHOOYHAMIC PROPERTIES OF CO(XISTZNG GASEOUS ANO LIQUZO OXYGEN

T[HP(RATURE O(H$ITY V(DH/OV)p V(DP/DU) V -¥(OP/OV_ (OY/OT)_V TH(RMXL VISCOSITY TH(RHAL DIELECTRIC PRANDTL
CONDUCTIVITY OZFFUSIVITY CONSTANT NUHBER

OEG, R LB/CU FT 8TU/LB P$I&-CU FT/RTU PSI& I/ DEG* R BTU/FT-HR-R LB/FT-$EC SQ FT/NR
X 10 S

97o831 01,$6F16 213*44

97.031 000006? 21.27

98 81.54150 213.33

90 0.00069 Zt*31

100 81023?02 212.03

100 0.00094 01.74

102 00.93185 210.73

102 0,00127 02017

104 80.62596 Z09.42

104 00001?0 22.60

106 80.31932 204010

106 0.00224 23004

100 80.01191 208.78

100 0,00292 03.46

110 ?9.70389 205°44

110 0.00370 23.80

112 ?9.39465 204.10

112 0°00404 24,32

11k 79.06_74 202.74

114 0,00613 240?4

116 700??394 201.38

116 O,0OPTO 20017

110 78.46222 200.01

118 O*OOgbO 25*09

120 78.14954 198.62
120 0.01107 06.01

122 ?7.03508 197.23
102 0.01456 Z6.42

124 77.$2115 195.83

124 0*01774 20.84

lZS ?T.ZOS3e 194.42

126 0.02146 IT*IS

128 76.080S0 19Z.99

120 O.OZ$Tq 27.65

230 76.57040 191.56

130 0.03079 28.05

132 76,25128 190,12

132 0,03655 08.45

134 70.93002 180.56

134 0*04310 20.05

136 75.60910 107.19

136 0.05065 Z9.23

130 ?S.ZDE06 185.71

130 0.05915 29.62

140 74.96164 184.22

140 0.06074 29,99

142 74.G3580 182.72

142 0.07951 30.36

144 74.30849 181.20

144 0.09255 30,73

246 ?3.9?964 179.68

146 0.10497 31,09

148 ?3.64921 170.14
148 0.11986 31.44

150 73.31714 176*58

150 0.13633 31.70

152 72.98335 175.02

152 0.15449 32.12

154 72,6k700 173.44
154 0*17445 32045

14.634 170514.62 0.0010640 0.11156

2.154 0.02 0.0102276 0.00279

14.627 170192.51 0.0010649 0.11151

2.150 0.02 0.0102101 0*00200

140541 2564050_0 0.0010761 0,_1092
Z.198 0.03 0.0100078 0.00206

14.453 162675.86 0.0018876 0,11032

2.150 0.04 0.0096139 0,00292

14.365 159002.0? 000010993 0.10971

Z.159 0*06 0.00_260 0.00298

14.275 155303.76 0.0019113 0.10900

Z*159 0.00 0.0094490 0.00304

14.103 151820,2? 0.0019236 0*10044

2,159 0.11 0.0092?09 0.00310

14.091 140310.94 0.0019362 0.10770

2.159 0.14 0.0091150 0.00316

13.996 144855.19 0.0019492 0.10712

2.159 0.15 0°0009579 0.00322

13.903 141402.23 0*0519623 0.10644

2.199 0.23 O.OOSeOr4 0.00326

13.807 138101.98 0.0019759 0,10076

Z*160 0*30 0*0086632 0.00334

13.711 134402*95 0.0019896 0.10506

2.160 0.30 0.0089251 0.00340

13.513 131594.52 0.0_20041 0.19435

2.260 0.40 0.0083930 0.00347

13.514 120356.90 0,0020180 0.10363

2,160 . 0,$9 0,000266? 0.003S3

13.415 125209.0? 0.0020338 0.10291

2,161 0.73 0.0061462 0.00359

130314 122110.43 0.0020493 0.10217

2,161 0,90 0.0089311 0.00366

13.213 219060.¥0 0.0020652 0.10142

Z.161 1.10 0.0079215 0.003?2

13.111 _16098.39 0.0020816 0.10067

20162 1033 0.00?8172 0.003?9

13.008 113103.82 0.0020985 0.09991
2.162 1.60 0.0_77102 0.00309

12.904 110196.13 0.0021155 0.09914

2.163 1.91 0.0076243 0.00392

12.799 107334.76 0,002133? 0,09536

2.164 2,27 0.0@75305 0,00398

12.694 104519.14 0.0021521 0.09700

2.164 2.60 0.0074917 0.00405

12.908 101746.79 0.0021711 0.09679

2.165 3.16 0.00?3729 0,00412

1Z.402 99023.03 0.0021907 0.09599

2.166 3.69 0.0072909 0.00419

12.375 96341.4? 0.0022109 0.09519

2.166 4.34 0.0072298 0.00425

12.20? 93?03.53 0.0022310 0,09430

2.167 4.90 0,0071655 0.00432

12.159 91105.71 0.0022534 0.09396
2.160 0,74 0.0071050 0.00440

12.090 56556.49 0*0022?5? 0.09274

2.169 6.60 0.0070510 0.00447

11.941 06_46.39 0.0022907 0.09192

2,170 7.54 0.007000F 0,00454

11.031 03577.91 0.002322_ 0.09109
2.171 4.59 0.0069592 0.9_61

41.621 0.00344 1.56868 5.3437

0.263 19.10993 1.00000 0.?392

41.404 0.003_k 1.$60_0 5.3204

0.264 18.63534 1.00000 0.7391

39,903 0.00343 1.56603 S.1519

0,209 23.92506 1.00001 0.738?

30.300 0.00343 1.56350 k*9029

0.279 10.53043 1.00001 0.7304

36.935 0.00342 1.$6113 k*8210

0,200 8,05440 1.00001 0.7301

39.543 0.00341 1.55867 4.6659

0.266 6.22782 1.00001 0.7370

34.209 0.00341 1.55621 4.5173

0.292 4.06530 1.00002 0.7376

32.930 0.00340 1.55374 4.3?50

0.297 3.83052 1,00002 0,7375

32.704 0.00339 1.55128 4.2306

0.303 3.09605 1.00003 0.7373

30.929 0.00338 1.54000 4.1079

0.308 2.45612 1.00004 0*7373

09.403 0.00337 1.54633 3.9026

0.314 1.99024 1.00005 0.7373

26,324 0.00336 1,54304 3*8627

0,320 1.62579 1000006 0.7374

27.290 0.00335 1.54136 3.7477

0.325 1.33830 1.00007 0.7376

26,299 0.00334 1.53886 3.637_
0.331 1.10973 1.00069 0.?3?6

25.349 0.00333 1,53637 3.5319

0.33? 0.92660 1.00011 0.7382

24.430 0.00332 1.53386 3.4300
0.343 0.?7803 1.00013 0.7306

23.566 0.00331 1,53135 3.3339

0.349 0.69075 1.00015 0.7391

22.729 0.00330 1.52884 3.2411

0.355 0.56052 1._0018 0.7397

21.920 0.00320 1.52631 3.2522

0.361 0.4796b 1.00022 0.740+

21.160 0.00327 1.52370 3.0670

0.36? 0.41269 1.00026 0.7414

200403 0.00326 1.52125 2,9055

0,373 0.35691 1.00030 0.Z_24

19.718 0.00324 1,51070 2.90?4

0*3?9 0.31017 1,00035 0.Z_35

19.042 0*00323 1,51615 2.8327
0.385 0.27002 1.00041 0*?440

10,394 0.00321 1.51359 2.2612

0.391 0.23750 1,00047 0,?_52

17.773 0,00320 1.$1102 2.6929

9.396 0*20916 1.00054 0.74?8

17,[77 0.00310 1.50844 2*6274

0*404 0.1&k�k 2*00062 0,7_96

16.607 0*00316 1.50505 2*5&40
0.411 0*16415 1.00071 0.7515

16,060 0*00315 1.50325 2*5052
0,417 0.14622 %.00001 0.?536

15.537 0.00313 1.5006_ Z.4_81

3,_24 0.13070 1.00092 0.?560

15.034 0.00311 1.490_2 2.393?

0*43% 0.117Z1 1.301_4 0,?_8_
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O-Sa

TENP PRE55

O(G, R PSI&

158 10.009

156 10.009

150 11.]k3
158 11,3k3

160 12,810

160 12.010

162 14,421

162 14._21

162.324 14.696

162.324 14.6q6

164 16.103

164 16.103

166 10.107

166 10.107

168 20.200

164 20.200

170 22.473

170 22.k73

172 24._3S
172 24.93S

174 2?.SgP

l?k 2?059T

176 3@.46T

1?6 . $0,467

1?8 33,SS?
178 33.SS?

180 36.5?6

180 16.876

_._ 182 40.434
102 40,434

184 44.243

184 44.243

186 40.313

186 48,313

100 52.6S4
188 S2,&S4

IqO $7.2T7

190 57.Z??

192 62.154
lYE 82*1q4

194 67.41S

194 87.41S

lq6 TE.gSl

196 72.9Sl

198 70.813

198 78,813

EO0 05,013

200 85.013

002 91.$63

Z02 91.563

204 90.473

204 90.475

206 105.FS5

20b IOS,?SS

200 113.421

Zb8 113.421

210 121.443

210 121.403

012 1zq.ssE

Z12 129.952

21; t38,_41

EI_ 118.841

TNEqMODYNA_IC PROPERTIES OF COEXISTING G&$EOUS &NO LIQUIO OXYGEN

VOLU_ I$OTHERH ISOCHORE INTERNAL ENTHALPY ENTROPY C Cp
QERIVITZVE O(RIVSTZV( ENERGY V

_u FT/LO CU FT-PSI&IL8 PSZ&IR 9TUIL8 8TOILB 8TUILB-R OTU / 18 -R

0.01383 1122.25 190.S -80.003 °59.9?? 0.68?35 0,EZS 0.403

5,05383 49.64 0.07 Z3.631 35.071 1,283S8 0.150 0.22?

0.01389 1094,38 186.9 -SS.IQ? -59.187 0,89245 0.2E4 0.404

4*54105 $0.02 0.00 23.89_ 33.42? 1.27829 0,158 0*228

0.01356 1066,84 183.4 -s8.309 -68.356 0.6975? 0.223 0.40s

4.060?8 S0.37 0.08 24.144 33.??? 1.2?315 0.1sq 0,229

0.01403 1039.62 279. S -$7.501 -57,544 O.?OZSq O*ZZZ 0.400

3.64202 S0.P1 0*0q 24*395 34*121 1.26017 0.159 0.230

0.01404 103S,24 179,3 057,450 -5?,412 0,?0339 0.221 0,405

3o57133 50.76 0,10 24,43S 34,176 1,26727 0,15g 1,230

0*01410 1012.7E 176.4 056.772 °56,730 0.70?SS 0,221 0.406

3,27S66 $1,01 0.11 24.64_ 34,45P 1.26332 0,159 0.231

0,01417 986,14 173*0 -$5,961 -55,$14 0.7124? 0.220 0,407

z.gs00g S1.30 0.12 24*883 34.787 1.25461 0.160 0.232

0.01424 SYg.8? 16g. T *SS.149 -55.098 0.71733 0,219 0.408

2.67094 51.$$ 0.13 25,120 3S.110 1.2S443 0.160 0.233

0.01431 $33.92 186.3 -$4.336 -$4,276 0.72215 0.218 8.40?

2*42087 SI.?g 0.14 25.3S2 3S*428 L.24906 0.180 0.235

0.01438 908.27 163,1 *S3.$21 -$3.455 0*72691 0.217 0.409

2,19936 Sl*Sq 0.16 25.$P0 3S,73_ 1*24521 0.181 0*236

0.01446 082.94 155.8 -SE.704 -52.631 0.73163 0.216 0.410

2.G0260 S2,17 0,10 2S.800 36.034 1,24057 0.181 0,238

0.01433 837.91 156.6 °51.886 0$£.804 0.73831 0.215 0.4t2
1.82735 S2.31 0.19 26,016 36.326 1.23643 0.182 0.040

0.01461 833,28 153*S -$1,06b -50,976 0*74155 0,E14 0.413

1,67086 $2.43 0.21 26.227 36*609 1*E3279 0.162 0.242

0,01469 008,?S 150,4 -50,245 -50,144 0,74554 0*213 0.414

1.$3075 SE*SE 0,23 26.432 3_.484 1,22884 0.163 0,244

0.81477 764.62 147.3 -40.421 -49.310 0.?$010 0.212 0.415

1.40$02 52.58 0.2S 26.631 37.151 1.22497 0.163 0,246

0,01415 rso,P8 144,2 -48,$95 *40,473 0,75461 0.211 0,417

1.29112 $2.60 0.28 26*824 3?*408 1.22110 0*164 0.248

0.01493 ?37.04 141,2 -47.767 -47.633 0.?$gil9 0.210 0.418

1.10gss 5E.60 0*30 27,010 37.65_ 1.21747 0.165 0.250

0,01502 713,99 138,3 -46,936 "46,790 0,T6354 0*Z10 0,420

1.05701 S2.56 0,33 27.190 3T.834 1.21384 0.18S 0.253

0.01510 892.03 135.3 -48.103 -45,943 0.7629S 0.209 0.421
1.01438 $z.0q 0,36 27.383 38.122 1.21026 0.1b6 0.255

0.01519 688,35 132.4 -k5.268 -45.093 0.7?233 0.208 0.423

0,$3565 0E,39 0.35 ZZ.529 30.340 1.20876 0.187 0.208

0.01526 645,96 129,5 °44.4Eq -44,238 0.?7_9 0.20 ? O,4ZS
0,88980 S2.25 0.42 27.689 38.S48 1.20331 0.187 0.261

0.01S38 623.86 126.7 043.$08 -43.380 0.70101 0.208 0,427

0.80720 SE.07 0.46 2?.841 30.745 1.19951 0.168 0.264

0.01547 602.04 123,9 -4E.Z43 -4E*51? 0.P0530 0.206 0.429

0.70300 $1,06 O.SO ZT*985 38,$30 1,lqGs7 0,169 0.26?

0.01557 500.50 121,1 -41,895 o41.850 0,Y8g$? 0.205 0.452
0.69771 51.61 0.34 28.122 39,105 1.15327 0*IF0 0.271

0.CISG? 559.24 118.4 -41.044 -40,7?8 0.79382 0*204 0.434

0.64942 51.35 0.58 20.250 35.268 1.19002 0.171 0.2T4

0.01577 $38.Z6 11S.6 *k0*108 -3Y.S01 0.79|04 0.203 O*k3Y

0.60589 S1._3 0.63 28.3?1 35.419 1.18681 0,172 0.274

0.01587 517.58 113.0 -39.329 -39.018 0.00224 0.203 0.440

0.$8553 S0.64 0.67 28.482 3S.SS? 1.18383 0.173 0.280

0.51590 457.14 110.3 -30.465 -1A,130 0.80643 O.ZOZ 0.443

0.52039 S0.24 0.73 28*505 lq.803 1.18049 0.1T3 0,206

0.C160q 476.$9 107.6 -3?.59? -37.E35 0.41059 O.ZOl 0._46

0.G9415 49.80 O.P8 28.67q 3S,?qS 1.17738 0._14 0.E91

0,01621 457.13 105.0 -16.724 -38,334 0,814_4 0.201 0.445

0*46254 49.32 0.04 28.764 35.094 1,17429 0.115 0,296

0.C1613 _37.SS 102.4 -35,846 -35.426 0.81800 0,Z00 0.451
0.45333 _8.80 0.90 28,838 3_,979 1,17123 0.177 0.301

246

YELOCITY SURF&C(

OF SOUNO T(NSION._
FT/SEC L8/IN x 10

50SS 0.803?
STb

3028 P*7876

S??

2997 0.??28

$80

2960 0,75_?
583

2963 0.?53
083

2939 0.7395

S0S

E905 0,?E41
5oe

2880 0,?083

sqo

2850 0.6528

$93

2820 0.8??0
595

ETgo 0.6615
SS?

Z760 0.6460

$99

E729 0.6306
601

2699 0.6153
803

2868 0.6000
805

2637 0.5840

607

EGOS 0*5696

8|8

2574 0,$$46

610

2542 0.5396

811

2511 0.S247
813

24?8 0.$090

814

2448 0,4951

615

2414 0*4804
618

2381 0,4856
817

0340 0,4513
610

0314 _,4369
819

2181 0.4225
615

2Z47 0.40_3

bEO

ZZ13 0.3941
620

2178 G.3800
621

2144 0,3661

b21



C o5a

THERMODVNAHIC PROPERTIES _r COEXISTING GASEOUS ANO LIQOID OXYGEN

TEMPERATURE OEN$ITY

OEG* R LB/CU F?

156 72.31040

155 0.1_4532

158 71.97209

150 0,22021

160 71,62980
160 0,Zk626

162 71*20645

162 0.27457

162.324 T1.23063

262.324 O,ZTq38

164 70._096

164 0.30520

166 70.59324

lbS 0.33051

168 70.24321

160 0.37440

170 6q.89077

170 0,41308

172 67.53S83

17Z 0.45460

174 69,15028

274 0.49q35

176 60,81801

176 0.54724

178 60.45491

178 O.SgSSO

100 68,04087

180 0,65327

102 67.71974

182 0,71173

284 67,34741
104 0,77_04

186 66.q7173

186 0od4037

188 66oS4254

180 O.glOqO

lqO 66020qTo

190 0.08582

192 65*82302

192 1.06531

194 65*43233

194 1,14950

196 65,03744

146 1,Z3666

140 64.63615
198 1,33334

ZOO 64,Z3423

ZOO 1,43327

20Z 63.82S45

202 1.53084

204 63.41157

204 1*65046

206 62.99232

206 1.76025

250 62,56T34

200 1.0q256

210 62*23649
210 2,02360

212 61,64928

212 2,16156

214 61.255_0
2Lk 2,]0773

V(DH/OVIp V(DP/DU) V "V(OPtOV) T (DV/OT_/V TMERMAL VISCOSITY THERM&L OIELECT_IC
CQROUCTIVITY O[FFUSlVITY CONSTANT

BTU/LB P518-_U FT/BIU P$1a I/0(G. R 8TU/FT-HP*R L8/FT-S_G SQ FT/_P
X 10 _

PRANOTL

PJUHBER

171.85 11.720 81150,56 0.0623473 0,09025 14.553 0.00309 1,49539 2.3417

32,7? 2.172 9.7_ 0.0069243 0,00469 0.438 0.10544 1.00117 0.7612

170.24 21.610 ?8763.08 0.0023724 0.08941 lk,052 0,00308 1*49275 2,2921
33.08 2.17_ 11.01 0.0060705 0.00_?? 0._45 0.09513 1.00131 0,7642

160*62 11.4q9 76417.40 0.0023q95 5.0885? 13.650 0.00306 1._90_q 2.244q

33.38 2,173 12.41 0.0068463 0,00_84 O,4SZ 0.08606 1.001_6 0.76?4

166,99 11,387 74110,66 0.0_24270 0*38772 13,227 0,0030k 1._0742 2.2000

33,68 2,176 13.92 0,0068143 0.00402 0._59 0.07807 1,00163 0,77_9

266,72 11,300 73T40.67 0.0024316 0.08758 13.160 0,00303 1.40690 2.1924

33.?2 2.176 14.10 0.0060153 0*00494 0,460 0*07687 1.80166 0.7714

165,34 11,27S 71_43.20 0.0024556 0.08607 12.821 0.00302 1.48474 2.1572

33,_kb 3.17T 1S.S? 0,0@67964 0,00S00 0._66 0.07100 2.00101 0.??_6

263,67 11,103 69614.60 0*0_24053 0.08601 12.431 0.00300 2,48204 2.1266

34023 2.179 17.33 0.0067791 0,00500 0.474 0.06473 1.00201 0*??86

162.60 11.05t 67424.41 0*0025162 0.08515 12.059 0.0029? 1.47933 2.0781

34,S0 2.180 19,3_ 0.0067660 0.00517 0.481 0.05914 1.00223 0,7820

160o30 10.938 65272.21 0,G025483 0*00429 21.701 0.00295 1.47661 2.U416

34.75 2,181 21.39 0.0067576 0.00S25 0.484 0.0Sk15 1.00246 0,7874

158*5q 10.82S 631S7.58 0.0025810 0008342 11.350 0,00293 1.47367 2._070

3S.00 2.183 23*64 0.006?540 0*00S34 0*k97 0.04968 1.90270 0,7922

1S6.87 10.711 61080.12 0.0026166 0.08255 12.030 0,00291 1.47111 1.7743

3S.23 2.144 Z6,OS 0,0b67SS2 0.00S43 0.S05 0,04567 2.00297 0,?974

1SS.23 10.S97 59039.43 0,0026529 0,06166 10,?15 0*00260 1,46833 1.943S
35.46 _,186 26,63 0.0061612 0.00552 0,513 0.04206 1.00325 0.8029

103.37 10.463 57035.12 0,0026408 0.06061 10,413 0.00286 1.46554 1.9146

35,67 2.104 31.38 0*0067722 0.00561 0.522 0.03631 1.00356 0.8086

151.60 10.360 55066.01 0.002?303 0.07993 10.124 0.0020_ 1*46272 1,46T4

35,87 Z.10_ 34.31 0.0067883 0,00570 0.530 0.03586 1,00369 0.0150

149,81 10.254 $3134.13 0,0027727 O.07gos 9.046 0,00201 1.45984 1.4620

36.07 20191 37.42 0*0066095 0.00580 0.539 6003319 1.00423 0.8217

148,00 10.139 51236.72 0.0026150 0.07817 9.580 8.00279 1.45703 2.8382

36*25 2,1q2 40,72 0.00683_9 0,005q0 0.548 0.030?6 1.00461 0.828?

146.17 10.024 49374.24 0.0028602 0.07726 9.325 0.00276 1,4S486 1.8162

36.41 2.194 44.20 0.0060678 0.00600 0.557 0.02855 1.00500 0,8362

144.33 9.400 k7546.33 0,0029077 0.07634 9.000 0,00273 1.45126 1.T958

36.57 2.196 47,68 0,G064052 0.00610 0.567 0.02653 1.OOS_Z 0.8440

142,47 9.793 45?52,69 0.002957S 0*0?5S0 8,646 0.00271 1.44633 1.7771

36,72 2.197 51.75 0.0_69464 0.00621 0._76 0.02466 1.00507 0.8_24

140.59 9.676 43992.99 0.0030098 0,07461 8.620 0*00260 1.44534 1.7600

36.65 2.109 55.81 0.0_69975 0.00632 0.586 0.02299 1.00634 0.8613

136.69 9,560 42266,94 0.0_30640 0.07372 0.404 0.00265 1.44241 1.7445

36.98 2.201 60*06 0.0070520 0.00643 0,596 0.02143 1.00644 0.070?

136.77 9,443 40574,24 0.0031227 0,07282 0.197 0.09262 1.43q40 1.7307

37,0q 2,303 64051 _00671246 0.00654 0.606 0,02000 1.00736 0,8806

134.83 9*325 3091k.63 0.0_3163_ 0*0?293 7.498 0*00259 1.43637 1.7104

37.16 _.264 69.15 0.00?1831 0.00665 0,617 0.01868 2.00744 0.8911

133.66 _,208 37287,84 0,0_32462 0*07103 7.007 0.002S6 1.43331 1.7078

37.Z? 2,206 73.9r 0.0672587 0.00677 0.62? O,01Tk? 1.00854 5.5022

130.90 9*069 35693*64 0.0_33162 0.07013 ?*623 0,00253 1._3021 2.6908

3?,34 2*208 ?6,qq 0,0073416 0*06660 0,630 0*01634 1,00017 0*4140

128.90 8*q?O 3q131.88 0.0033862 0,06922 7.44? 0,0025_ 1._2708 1,6914
37,41 2*209 84.16 0*04_6327 0*00702 0,650 0*01530 1.00q86 0*9265

126.87 8,651 32602,15 0,0036665 0.06632 ?.278 0.0026? 1.62392 1.6657

3?.45 2.211 84*55 0.00?5320 0.00715 0.661 0.01433 1.01054 0.9398

126,63 0.731 31104.60 0.0035456 0,06741 ?,115 0*00243 1._2072 1,6017

37.49 2,213 95*00 0.G076402 0.00726 0*b73 0,01343 1,01129 0.9530

122.76 0.610 29638*64 0,003631? C*0665@ 6.958 0.00240 1*41747 1.6744

37.51 _.213 100.70 0.00??$74 0.007_2 0*666 0.01259 1,_1207 0*5688

120,67 0*408 20204,51 0.0_37234 0*06559 6.806 0.0023? 1,41410 1*67Rq

37*52 _.216 106.62 0.0070650 0,00755 0*690 0*01181 1.01250 0,9846

116.$6 B*335 26802.05 0.0_38213 C.06666 6,663 0,00233 1.410_5 1.6052

3?,52 _.218 112,61 0,0080246 0,00?70 0,711 0*01108 1.01377 t,0015
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G-5a

TMERMOOVNAMIC PROPERTIES OF COEXISTING GASEOUS AND _IQUIO OXYGEN

TEHP PRESS VOLUME ISOTHERM ISODHORE INTERNAL ENTMALRY ENTROPY

DERIVATIVE DERIVATIVE ENERGY

OEG. R PSIA CU FT/LB CU FT-PSIA/LB P%IAIR aTU/LB BTUILB BTU/LB-R

216 158.162 0,C16W5 WI_,ZW 99.8 -35,962 "3b.511 0.82301
236 1W8.162 0.W05Z8 W8,23 0,97 28.903 WO,0N9 %,L6819

218 157.926 0.01657 3qg.22 97.3 -3_.073 -33.588 0,82712

210 157,926 0,38120 57,62 L.O 28.956 _O,LOW 1.16517

220 %GS.Ik6 0.01670 380._9 g_.7 -33.177 -32.657 0.83123

220 158.1N6 0.35?92 _6.97 %.1 28.999 W0.155 1.16115

222 178.43N 0.81683 362.C5 92.Z -32,Z75 -31.717 0.83533

222 170.83k 0.33628 k8,Z? 1,2 29,031 NO,%b? 1,15915

2Zk 190.002 0.81657 3N3,90 89,7 -31.365 -30.768 0,53953

ZZN 290.002 0.31625 _5,SZ 1.3 29.050 50.173 %,15616

226 201.665 0.01732 326,05 8r.2 -30.k58 *19.809 0,84353

225 201.66N 0,25736 _4,73 1. N 29.05? 50.161 1,15316

228 213+832 0.01716 308.51 8+.7 -29,523 -20.839 0,84762

220 213,832 0.27q85 _3.09 1.5 29.051 50.131 1.1501?

230 2Z5.510 0,01?42 Zql,Zq 82.3 -28.589 -27,858 0.05173

230 226.510 0.263_7 53,01 1.6 19.031 50.302 1.15T16

232 239.735 0.01768 280,50 03,6 -27.657 -26.057 0.05583
232 239.735 0.24015 52,01 1,7 28.596 50.012 1.15437

235 253,Nq8 0.01775 Z62.92 77.7 -26,601 -25.852 0,06000

235 253.590 0.13380 51°G1 1,0 Z8.95& 39,921 1.15115

236 267.010 0,01792 2N8,20 ?5.N -25.71Z -Z4,02N 0,8641?
236 267.810 0.2203N 39,9? 1.9 28,079 39.806 1.13610

230 202.705 0.01810 230.92 73.5 -2N.727 -23,?79 0.0683?

230 282.705 0.20771 36.8? 2.1 28.795 39.650 1.13503

250 298.186 0.5%829 Z14.15 71.1 -23.729 -22.710 0.8?259
250 298.186 0.15502 37.?1 2.2 20.691 39.505 1.131q3

252 31_.261 0.01850 208.20 58.6 -22.717 -21,650 0.87685

252 315,262 0.18463 36.59 2.5 20°569 39.313 1.12879

ZN5 330.951 0,01071 184.70 56.2 -21°69J -Z9.5N5 0.88112

255 330.95% 0.17507 35.21 2.5 28.5Z5 39.053 1,12560

256 358.270 0,01895 170.59 63,8 -20.658 -lq.527 0,80553

256 358°Z70 0.16411 33.8? 2,? 20.257 30.050 1.12236

250 366.Z33 0.01917 155.75 61.2 -35*569 *18,289 0.08970
250 356,233 0.15466 32.N7 2.q Z0.063 30.553 1.11905

250 304.057 0.01943 141.83 59.0 -10.511 -17.227 0.89418

Z50 305,057 0.1N575 30.99 3ol 27.051 35.220 1.11566

252 505.159 0.01970 %28.97 56.0 -17.411 -15.937 0.89864

252 40N.159 0.13727 29.55 3.5 2?.9_8 37.861 1.11219

255 525,156 0.0%999 315._5 55.2 -16.286 -14.736 0.90318

255 525.156 0*1Z920 27.02 3.6 27,3_0 37.557 1,10060

256 555.070 0.02031 103.62 52.1 -15.135 -13*N61 0.90700

256 N55.070 0.12151 26.12 3.9 16.971 36.981 L.10489

256 566.319 0.02065 9_.37 55.5 -13.949 -12.166 0,91252
250 566.319 0.11516 24.33 5.2 26.590 36,555 1.10102

260 488.528 0.02102 79.37 56.9 °12.720 -%0.826 0.91736

260 588,520 0.10711 22.55 5,5 26.171 35.860 1.09597

262 511.521 0.021_3 68.52 55.2 -11.563 -9.533 0.92235

262 S11.521 0.13031 20.55 5.9 25.681 35.102 1.09268

26_ 935,325 0.02109 57,30 52.5 -30.145 -_.975 0.92753

265 535.325 0.09373 18.35 5.3 ZS.Llk 3k.506 1.00010

266 559._60 0.0225% _,09 39.1 -8.762 °6.538 0.93295

286 559.968 0.G8732 16,09 5.8 _5.551 33.505 %,06335

268 $85.505 0,01301 37,65 3_.9 -7.295 -_.Tgq 0,93869

268 585,506 0.08099 13.69 6.5 23.66Z 32,5_3 1.07765

270 611,117 0.02372 29.12 3_.5 -5.715 -3.028 0.95405

2?0 611._17 0.07562 31.61 7.0 22.680 33.353 1.07153

272 639.]01 0.C1599 20,56 33.3 -3.982 -1.071 0.951_2

272 635,303 0.06036 • 8.5: ?.0 21.509 29.801 %.06k50

278.237 731.379 0.83673

275.23r 731.379 0.03673

C V C.

3TU / LB -P

0,199 D.557

0.378 0.30?

0.199 0.561

0.179 0,312

0.198 0.566

0.180 0.319

0.197 0.57%

0,301 0.325

0.107 0._76

0.102 0.333

0,196 0.582

0.18N 0.350

0,196 0.589

0.185 0.359

0.195 0.596

0.186 0,358

0.%99 0.50?
0.L88 0.367

0.159 0.512

0.189 0.370

0.158 0,520
0.191 0.309

0.198 0.536

0.$}2 0._02

0,197 0.558
0.195 0.516

0.197 0.557

0.195 0.531

0.396 0.5T1

0.197 0,5_8

0.196 0,586

0.399 0.568

0.196 0.603
0.Z01 0,_89

0.107 0.625

0.202 0.515

0.157 0.650

0.205 0.552

0._90 0.677

0.207 0.576

0.198 0.709

0.209 0,6%5

0.199 0.750

0.211 0.662

O.ZO0 O.?Sq

0.2%5 0.720

0,202 0.835

0,217 0,792

0.203 0.g_3

O.ZZD 0.087

0.205 %.011

0,223 1,019

0.208 1.157

0.22? 1.201

0.211 %,358

O,_3Z 1.396

0,217 1.672

0._1 1,051

VELOCITY SURFACE

OF SOUND TENSION ,
FTISEC LB/IN X IJ _

210_ 0._522

62_

2C73 0,3385

2_37 0.3257

621

2001 0.3Ili

196_ _.2577

620

1926 0.2853

620

1889 0.2711

639

1850 0.2579

618

1818 0.2_59
617

3771 0,2320

636

373b 0.2193
615

370_ 0.2_67

1b60 0.195_
b13

1621 0.1818

613

1577 0.16R_
609

1535 0.1576

_08

%508 0.3557
G06

155_ 0,1351

605

1505 0.1225

602

1352 0.331_

559

1311 0.1001

597

1256 0.0892

59_

591

1157 _,0602

509

1_95 0.0580

686

1035 0.0582

_03

_86 0.0388

579

933 0,_2R7

57O

856 _,021_

_63

0.0000
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C-5a

THERMODYNAMIC PROPERTIES OF COEXISTING GASEOUS AND LIQUID OXYGEN

TEMPERATURE DENSITY VIDH/OV}p V(3P/OU) V "VIOP/O¥) T (DV/OT_/V THERMAL VISCOSITY THERMAL DIELECTRIC PRANOTL

CONDUCTIVITY DIFFUSIVITY CONSTANT _UN_E_
DEC, R LB/CU FT BTU/LB PSIA-CU FT/BTU RSIA IIDEG. R _TUIFT-HR-_ LB/FT-S_C SQ FIleR

x tO_

S,2kl 25_31,CW O,o_3qzs9 5,Q6376

2.Z_9 119,71 O._58175W 0.03?8W

_,ZZ2 1Z_,92 0,0_83390 0,0_00

?,990 _783,73 _,0C_1503 0,0619Z
_.2Z3 L31,_ 0o_U85167 0.0081_

_,063 ZISOZ._ O°GS_2O?? 0,06%0_

_._Z9 1_0o_3 9.CGg1_83 O.O08TZ

_._31 _5_o0S 0._5_3977 0.00896

_.333 1672Z.69 0o0C_9195 O.OST27

Z,233 163,_3 0°0_9670Z O°_O_ZO

_°lOg iS9_,3q _.005051_ 0,05635

Z,23_ %59oZ_ O,OQ99?q8 C.009_5

So935 1_61T°1_ 0,00_2_1_ O,OSS_l

2.235 _TS°_ 0,0103090 0o0097_

_°Z3O 101,30 0o0106Z1_ 0,01003

S,730 _2?56.39 OoOOS_Z_ 0,Q_351

_,_ %0823°3? 6o_633_9 0o_5158

_o2_5 19r,65 0°01201S_ 0,01102

_,30D _Z1°7_ O°O0_ZO2Z 0,05061

Z,_8 _02,29 ao01_5_29 0.01139

_.qTO _122,3_ 0°0Q7539_ 9.0_06_

5oOZZ _q9o81 0,0_008C5 _,OWrE_

5.681 _6.8_ 9.0C06_85 0,0_653

2,Z_2 _1_.3S 0,0167_31 6,_1301

_,333 $1_3.03 0.GI_2611 O.O_SZ

_oZ_8 213,C_ 0o_1_6_21 0.01519

W.59T 3197.C3 0._130138 0._3_

_°275 293,83 O._O_2W O._ITO_

_,SZ5 2_1,33 O,0160ZZ5 0.0_123

2,Z_9 1g_.63 O,02?Z_W 0.018_

_._6_ 2QgZ,60 _.018679_ 0,0_112

3.5_2 835._1 _.03Z_Z33 0.0_3Z6
Zo21Z 130,1Z 0,05_397 O,O_a8

6.523 0.00Z29 1,WCZw? 1.b83_

O.TZ5 O.OIOWC 1,01Wb9 1,;1_5

0.73_ O,O0_TE 1.:1567 I._3SE

0,_3 O.O0_l_ 1,01669 l°u_!

_.13_ 0,00218 1o3qZ01 _.?05_

O°ZSZ 0,0080_ 1°01_91 _o10_

5,89_ O.OOZIC 1°389Z_ 1,?35_

5,Z_7 0o00_0_ 1.306Q1 1o_5Z2

0.81_ 0,00719 1.02130 1o1_%

S.709 0,00201 1.38Z_0 1,??_9

0,830 0°006?8 1,02_72 %.1613

5,622 0.001_ 1,3763_ 1.0205

0,8_0 0,00639 1.02q13 1,L0_5

5,533 0,00192 1.37W_3 1._3_7

0.865 0.00503 1,02563 I°Z690

5.W_ 0,001_8 1,37037 %°_596

5,353 0.001_1 1,36622 1,_2_1

0._03 0.0053W 1.02808 1.Z6_5

5._B1 0,00175 _o36196 1._7_3

0.9_3 0.00_02 1,03065 1.2_60

5o16_ O°O_IT! 1,35_5q _,_099

_,_3 0,00566 1.353_q _,6619

O°9_b 6,00_2 1.03_52 1,3603

_,9_0 0o00_1_ 1.03665 1,_%0_

_o_80 0.00155 1o3_367 _.177_

1o01_ O,O03OT 1.030_1 1,_5T_

_,_b_ Q,00335 1.0_3_2 1.5693

_.577 0.00135 1o3Z825 _°_67

_,_ql 0o0031I 1o9_6?0 1.637_

1,1_1 g,O02_ 1,0_70 %,Z160

_.363 O._01Z( 1,316_ 2.TO_O
1,153 0,00Z62 _.0_296 L.eC_O

_,251 0,00113 %,31071 _,8_E

_.IOT 0.00_37 %._5651 1._I7%

3.Z52 0.000_ 1,_0158 3.r_6_

%.36d _°90LW? 1.075%q 2,6_63
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Table C-Za

Thermodynamic Properties of Oxygen (Isobars, English Units)

Precedingpageblank 25,



G-2a

I PSIA ISOBAR

TENP(RATURE VOLUNE

DEE. R CU FT/LB

* 97,833 O.OIZZS

108 0.01231

105 0,01743

110 0.01288

118 0,0226Z

120 0.01280

129 0,01293
+ 127.018 0,01298

+ 127.018 +Z.+0908

130 43.41743

130 45.18684

140 46.79698

lbS 40.48204
150 50*16816

199 51.89360

160 53.53753

169 SS.22181

170 96.90911

17S 50.98750
180 60027022

185 61.98216

190 63.63371

195 65.3£493

Z00 66.95984

205 08.67649

210 70.35688
Z15 72.83706

220 73.71702

22S 78.39680

230 77.07641

23S 78.79S85

240 80*43812

Z45 02.11432
250 83.79337

289 80067230

260 87.18112

265 88.8298S
ZTO 90.50848

ZTS 92.18703

280 93,869$1

205 9Y.54390

290 97,72223

Z�S 98.900S0

300 100,87871
310 103.93499

320 107,29100

330 110,64680

340 114.00260

350 117.35018
360 120.71363

370 124.36098

380 127.42423

390 130,77938

kO0 134.134k6

418 137.48946

420 140*84439

438 144.19926
440 147,55408

450 150,90084

460 154.Z6356

_70 157,61823

_50 160,97280

490 164.32745

500 167*68201

510 171.03694
520 174,39104

530 177.74551

540 101,89995

550 184,45437

560 187.80876
570 191.16313

580 194.51749

sgO 197.87182

600 201,22614

THO-PNASE 80UNO&RY

THERHOOYNANIC PROPERTIES OF OXYGEN

ISOTHERM ISOCNORE INTERNAL ENTHALPV ENTROPY C_ Cp VELOCZTY

DERIVATIVE DERIVATIVE ENERGY OF SOUND

CU FT-PSI&/LB PSIA/R BTU/L8 BTU/L8 BTU/LB-R 8TU / L0 -R _T/SEC

2090,94 317.8 -83.216 -83.214 0.50123 0.266 0.398 3804

2048.49 312.2 -82.354 -82.352 0.50994 0.264 0.348 3780

1983,37 299.5 -80.365 -80.363 0,52935 0,260 0.398 3722

1860.86 287*2 -76,376 -78.374 0.54788 0.256 0,398 3662

1770.90 275.2 -76.387 -76,385 0*56954 0.282 0.398 3602

1883,42 263,5 074.397 -74,395 0,50248 0*248 0.398 3539

1598.37 252.4 -72,406 -72.404 0.59873 0.244 0.398 3476

1564.72 248.0 o71.602 -71.600 0,60511 0.243 0.398 3450
42.22 0.01 19.529 27.382 1,30444 0,156 0,219 52_

43*23 0*01 19*qqs 28.038 1.38952 0.156 0,219 530

44.94 0.01 20.2?6 29.129 1.39778 O. 156 0*219 541

46.64 0*01 21.597 30.222 1,40573 0.156 0*219 591

48.33 0.01 22.337 31.315 1.41340 0.156 0.218 S61

S0,03 0,01 23.117 32,407 1,42080 0,1S6 0.218 S7O

81.72 0,01 23.896 33,490 1.42796 0.156 0.218 580

53.41 0.01 24.676 34,590 1.43489 0.156 0,210 589
5S.10 0.01 25.455 35,680 1.44160 0.156 0.218 598

56.79 0*01 26.234 36,771 1,44811 0*185 0,218 607

58.44 0.01 27,012 37,861 1,45443 0,156 8,218 618

60,17 0.01 27.791 38.9S1 1.46058 0,155 0.2t8 62S

61.86 0.01 28*969 40.041 1.46655 0*155 0.214 034

63.94 0,01 29*347 41.131 1.47236 0.155 0.218 642

65.23 0,01 38.126 42*220 1.47802 0.195 0.218 ESl

66.91 0.01 30,904 43.3|q 1,483S3 0,105 0.218 689

68.60 0.00 31.682 44.399 1.48891 0.155 0.218 667

70*Z8 0,00 32,459 45.488 1.49416 0,1S8 0.218 678
21.97 0*00 33.237 46.577 1,49929 O, 155 0,218 683

?3.09 0,00 34,015 47.66§ 1*50429 0,155 0,218 691

75.33 O.O0 34,793 44.754 1,50919 0.155 0.218 699

77,01 0.00 35.$70 49.843 1,91397 0,155 0,218 707

76,70 0.00 36.348 50*931 1.51865 0.155 0*218 715

80.38" 0.00 37.125 52.829 1.52324 0.155 0.218 722

82.06 0.00 370983 53.108 1.52772 0,155 0.218 730

83.74 O.OO 38.680 54.196 1,53212 0.155 0.218 737

85*4Z O*OO 39.457 55.284 1.53643 0.155 0*218 745
87.10 0.00 40,235 86,373 1.54066 0.155 0.218 752

80.75 0.00 41,012 57.461 1.54400 0.155 0.218 75q

90,46 0.00 41.789 58.549 1.54887 0.155 0.218 766

92.14 0.00 42.566 59*637 1.55286 0,155 0.218 773

93.62 0,00 43.344 60.723 1.55678 8,155 0,218 780
95,50 O.O0 44*121 61.813 1,56064 0.155 0°218 787

97.18 0,00 44.898 62.901 1,56_42 0,155 0.218 794

90.06 O.OO 45.675 63°589 1.56814 0.155 0.218 801

100.54 0,00 _6.453 65,077 1,57180 0.155 0,218 508

103.90 O.OO 48.007 67,253 1.57893 0.155 0,218 821

107.26 O.OO 45.561 69.429 1.58564 0.155 0.220 834

110.62 0,00 §1.116 71.605 1,59Z58 0,155 0,218 847
113.57 0.00 52.670 73.781 1.59903 0.155 0.218 860

117,33 0.00 54,225 75.957 1,60534 0.155 0.218 072

120.69 0.00 55.780 78*133 1.61147 0.155 0.218 885

124,05 8,00 57.335 80.309 1,61743 0.156 0,218 897

127.40 0.00 58.891 82.486 1,62324 0.156 0.218 909

130.76 0.00 60*446 84.663 1,62865 0*156 0*218 921

134.11 0.00 62.003 86,841 1,63440 0,196 0.218 932

137.47 O.O0 63,559 89.019 1.63978 0,155 0.218 944

140.83 0.00 65.117 91,198 1,64503 0.156 0.218 955
144,18 0.00 66.675 93,377 1.65016 0.155 0,218 967

147,54 0.00 68.734 95,557 1,65517 0.155 0.218 970

150,89 0.00 69.794 97,738 1,66007 0.156 0.218 989
154,25 0.00 71.355 59*920 1.66487 0.156 0.218 1000

157,51 0.00 72,917 102.103 1.669_6 O, 156 0.218 1010

1&0.96 0.00 74.480 104,288 1.67416 0.155 0,218 1021

1&4,37 0,00 76,044 106.473 1,67867 0.157 0,219 1031

167.67 G*O0 77*610 108,660 1.68309 0,187 0*229 1042

171,03 0.00 79.170 110.849 1,68742 0,157 0,219 1052

174.38 0.00 80.747 113.039 1,69168 0,157 0.21q 1062

177.74 0.00 82,318 115.232 1,65585 0.157 0*219 1072

181.09 0,00 83.891 117.426 1*69595 0.157 0*720 1082

184*;Y 0,00 88.466 119*622 1,70398 0.158 0,220 1092
187.80 0.00 87.043 121,820 1.70794 0,158 0*220 1101

191.16 0.00 85*622 224*072 1,71184 0,158 0*220 1111

194.51 0.00 g0.204 126.224 1,71567 0,150 0.220 1120

197,57 0*00 91,789 128*429 1,71944 0.159 0,221 1130

Z01,27 0.00 93,375 130.637 1.72315 0,159 0.221 1139
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G-2o

1 PSIA [SOBAP

TEH_'E_ATURE DENSITY

DEG. R LB/CU FT

THERMODYNAMIC PROPERTIES OF OXYGEN

V(OH/DV)p V(_PlOU) V -V(OP/OV

BTUIL8 PSI&-;U FT/BTU PSIA

(DV/DT_V THERMAL VISCOSITY
CONDUCTIVITY

I/ CEG, P 9TU/FT-HR-R LB/FT-SEC
x _05

3MERH6L OlELECTkIC PRANOTL

IFrUSIVITY CONSTANT NUMBER

SO _IIHR

97.833 81,$E?Wt Zl3.;k 1;.63N 170S20,12 O,OOtB6kO 0,1%156 ;t.bZZ 0.003;_ 1._E869 5.3;_e

100 81,Z3750 Z12,0_ %_,S_1 166_t3,8_ 0,C_1876t O,l_Qg_ 39.90E O.OD3_ %.$_ED3 5.1522

10_ 60._3Z1 ZOB.?7 IW.32Q tS?193,a6 O,OQ19OSZ 0.1093g 36.Z3W 0.003_2 %._q_O _.?_Z8

110 79,?0_16 20S,_5 1_*Q9% t_B3%6.2_ 0.G019362 0.t0779 3_°g32 O.OC3_E 1.55375 _.3751

115 78,929_7 ZOZ,07 13,S55 t39T_.68 9.0_19690 O.tO_lO Zq.95_ 0.0033B %._?_7 _._7

_0 7B°l_q85 _98,63 13,613 t31559._2 O.QQ_OCWO 0°10_35 Z?.291 Q.00335 1._136 3.7_T8

t25 T7.363S2 19S,13 1_.3b_ 12365S,23 0.0020_1S 0.10_5_ ZW._8_ 0.00333 1,_3S_Z 3._C9

* lZ?.01_ 77°_4_9 1_,6_ $_,ZE3 %2_SSZ.N6 O,CQ2057W 0,101T9 Z3.99_ 0.00332 1._3259 _.3810

IZ_.0%8 0._358 2_.W_ 2.1E% %.C0 0,0079_7 0.00369 0.3_6 0,7t_67 1.0001_ _o738e

t30 G°02503 2B,15 Z.%E_ %,_0 QoOOTT_W 0.0037_ 0._ O,7_OL_ 1.0001_ _,73B_
1]S 0.02Z$_ Zq,_% Z,%61 1.00 0.0U7_87_ 0.00393 0.36_ 0.811_ 1,000t3 0,737_

1NO 0.02%3_ 30.30 _.161 $.0_ 0.007_1Z6 0.00_@9 0.383 0.8755N 1._0013 0.73_

_S 0,0Z063 31°W9 Z.161 I.Q_ 0.D_5957_ O,O0_Z_ _.3q_ 0,9_1_6 1.000t2 C,7357

_SO 0,01993 3Z,_ Z,LbO 1.00 O.O06_ZD_ D.OON_O O.WIL 1.010_ 1.0_0%Z O._Q

15S 0.019Z_ _$._9 _°160 2.00 Q.O_6_gBS 0.00_56 O.W_b 1.08Z_3 1.00011 0,_3_

t60 O,0%e6B 3N.68 2,160 _._3 O.OQSZ91_ 0.00W71 O.W_3 1,1_606 1.300_% 0.7_9

t65 0._18tl 3_.T? _.%60 1.00 0°00E0975 O.QO_7 0._$_ 1.Z3_ 1.00011 0.7_3_
t?O #,0%?S_ 36.8_ _.160 1.00 0.00_91_ O,O05g_ O°W6_ 1.3%10_ 1.00010 0._331

t75 0.0%70_ 37°9b 2,%60 1,0Q #°0057_3_ O.OOS%_ O,_SN 1.3921_ %.00010 0.7_7

1BO 0,_1_$9 39._S _.160 1.00 0.005_8t9 0o0053_ 0,_9S 1°_?_69 1.00010 0._3_3

t_ 0._1&1_ NO.I_ Z.160 1,00 O.QOSN291 O.OQ_W9 0,_13 1,$6_6_ 1°000%D O.?3ZO

190 0,01_71 _1,23 _.lbO 1.00 B°00_8_6 0,0056S 0.5_T 1.54_6 1.00009 0.731_

1_$ 0,01S31 _Z.3Z Z.IEO l._g 0,0_1W76 0,_0_81 9.5_1 1.?_0_6 1.00009 0.731_

ZOQ 0.01_93 _,_Z _,160 I.QO 0.Q_5_176 a,0059_ _.55_ 1.83337 t,OQO09 0°731_

Z09 0,_1_56 _.$1 Z.160 1.00 _.O_Bg_O 0.00612 _,570 1.9Z858 1.00009 0._309

210 0,01_Z% NS.60 Z.L60 1.00 _._04776_ 0,006Z7 O,SSW 2,02606 I.QOOOB 0._307

21S 0.05388 N6.69 Z.160 L.CO 0.00_66_ 0.006_ 0,599 2.12_79 1._00_8 0,?305
Z20 0,_135_ _7.78 _._60 t,O0 0,0GN5576 O°O0_SB 0.513 2°ZZ?T_ %.O000B 0._3D3

_S 0.013_6 _8.87 _.t60 1,00 O.OOk_6 0.00673 0,6_? 2.33190 %,OQOQ8 0,_3Q1

Z30 0°01Z97 _9,9S _,$60 t,QO Q,0_3581 0._D689 O°5_t Z.N3_3 1,Q0008 0.7299

Z35 0.01_?0 5t. ON Z°t60 t,Q_ 0._26_ O°00?OW 0,655 2,SW671 1,00008 _,72_7

Z_O 0.01Z_3 5Z°13 _._60 1,G1 O°OOkl?S_ O.OOTL9 0,66_ Z._5733 1.000u_ 0,729_

2N5 0,01Z18 _3,2_ E.%60 1,00 _.0_0897 O°DO_3_ 0o_83 Z_?7OOE t. O0007 0._293

ZSO 0°91t93 _.31 2.t60 1.0_ 0.00_007_ 0.00_9 0.697 2,BSWS? 1.00007 0,7291

2_ O.QIL_O _5.WO _._59 1,C_ _.0_3_85 0.0076_ O.TI_ 3.0017_ 1.00007 O.?2Bg

260 0.011_ _6._9 2°1_9 1.00 0.00385_6 O.OQ?T9 a._2_ 3°120T_ 1.00007 0._287

Z_ #,011Z6 ST.S# _,159 1o00 0.003779S 0°007_4 0.73_ 3°Z_1_ I°_OOQ_ O._Z_

Z?O 0.0110_ SB.6? Z,159 1.0# 0.@03_D95 O,O0_g9 0.75Z 3.36_70 1.00007 0,?283

ZTS 0,_%0B5 _q,7_ _.159 1,00 O°OQ36Wl_ Q°QOBZ_ 0.766 3,_896_ 1.00006 0°_282

ZSO O.Ot06_ 60.8S Z.IS_ 1.00 0.003S763 0,00838 0.??_ 3,6t653 1.00006 O°7_SO

Z85 0,_%0N7 61.9_ 2.159 1.00 O.OQ35133 O,OOB_3 0.793 3.?_36 loO00u6 O._Z_B

290 0.310Z9 53.02 _.159 I°CO O.QO345ZS 0.0086B O.B06 3.87611 1.0C006 0.7_7E

ZgS 0.01011 6_.1_ Z,1S9 1,0Q 0,003393_ 0.0088_ 0.819 _.6087_ 1.00006 0.7_?_

300 O.O09q_ 6S.20 Z.1_9 1.00 O.OG3_3TO o.ao_9_ o,_3z W.t4329 1.00006 0,_273

310 0.309E2 b7.38 Z°1S9 1.0_ OoOQ32_gt O.O09Z_ 0,_58 w._t_93 %o_OOOE o._z?o

3zo 0,00932 _9.56 2.159 1.00 _.0031279 0.00953 o._sw _.699q1 %._0006 0.?_7
33_ o°oo_ow _I._ Z.1_9 1.00 O°OQ3Q3Z_ 0,0Q_81 0,910 _,98908 t. O000S 0.?_

3_0 0o008T7 _3,9_ Z,IS_ 1,00 Q,O&Z943S 0.01009 0.935 _.ZBS32 1.0000_ 0.T_61

3_0 O.QO85Z 7b.%1 2,1S_ 1,0Q 0,0_Z6_9_ 0.01036 o.q_a 5.58B50 1o00005 0.?_9

360 0.008_8 _8._9 _,1_ 1.00 0,00z779_ o._lob_ _._B5 5,B98_9 1.00005 0._56

37Q 0,0_806 BO.W8 _,%5_ [.00 O.O0_70_N 0.01090 _.009 6.ZIS1_ 1.0000S 0,7Z5_

380 O°OOTSS 8Z.E7 _,157 1,@0 Q,OOZ6331 O.O_t%? 1.03_ 6.5383E 1,000Q5 0.7_5_

390 @,0Q765 _._7 _.156 1,_0 8.0QZ_65_ D.OIIN3 _.35_ 6.86797 1.000QS 0._2_0

_0 0o007_S 8_,OT _,1S_ 1,GO O°OUZS013 0,01170 _o081 _,_0386 1o0000_ 0._2_

_10 O,_OT_T B_°2_ Z,I_ 1.@0 OoO02_OZ Q,QlI_6 _o105 T.5_SB_ 1.0000_ 0._2_7

_0 O,OOTIO _1,_ Z.I_W 2.00 O.O_Z38ZO O.01ZZI _,IZS T,B93B8 I°QO00_ 0,72_6

_30 0,30693 _.6_ _.lS_ _°DO a. OOZ3ZE_ O.Q12NT 1.1_t 8°2_TT2 1.300Q_ _.72_5

_Q 0,00563 9B.13 _°150 1.0_ O.O0_Z30 O,DIZ97 1.196 _,9723_ I°ODO0_ O,T_

_0 O.O06N_ tOO,3b _,%_9 I.QO 0.0_217kT O.Q13Z2 t.21_ 9.3_Z81 I°O00Q_ O.T_

W_O 0.0082_ t04,8_ _,t_ _,QO O°@Q_QB_ 0,_%3T1 t.2_3 10.09917 1.000_ 0._2_

NgO 0.00609 10_.$Q _,t43 1.00 0,00Z0_14 0,0139_ I,ZSW 1Q._BS_8 1.0000k O,_Z_6

_00 0.005_6 _09,36 _.t_% 1,00 O.OOZOOC5 0.01N19 1,30_ _O.aT_3 I._O0_W O.TZ_

_10 a.90s$$ 11t,63 z._$_ I,G_ 0,0_19613 0,_1_w3 %,_2T 11°ZTLt7 _.OOQ&3 0.72_0
_20 O.O0_T_ 113,9_ _,t3_ 1,00 0,0_1923S 0o01_65 1,3_ llo6TtL3 1.00003 O°T_5_

_3Q 0,00563 116.21 Z,t3_ t,Oa 0.0_1B877 O°_t_qQ 1,_69 12.07559 1,0QQ03 O.T_S_

_0 O,QO_W_ IZD.8_ Z.IZB 1.C0 O.OC1Bt_6 0°0153E t._t_ L2,89757 1._Q003 0.7_6_

$60 0,0053Z t23.1_ _°1Z$ 1,00 Q.OOt_861 O.OtS_ 1._30 13.]%_1 _.O00u3 0.725_

5TQ 0,00S23 125._8 Z.12Z I°OD O°ODI?SkT 0.01582 1.W51 %3.T3_3e _.00003 0.7268
SSQ 0.0051_ tZT.SZ _°$[_ 1.00 O°CGI?2_W 0.01605 l._t 1_,16189 1.9CCG3 0._2_

590 0°_0S05 t30°t8 Z.115 1,00 O.OOtEg_ 0.01_27 1._t _w°_923_ 1._00u3 0.?277

SO0 0°00N97 132,§_ Z.L12 %,00 0,Q01566_ 0.0165C _._10 15,02WT9 1.000u3 O.TZ_

TWO-PHA_E _OUNDARY
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G-2a

S PS[4 IS08&R

TEMPERATURE VOLUME

DEG. R CU FT/L8

• 97.838 0.01226

100 0,91231

29S 0,31243

110 O.02ZSS
115 0,01Z07

120 0.31286

129 0.01293

230 0.01305

139 0.01320

I_0 0.01334

149 0.01349

• 149.836 0.01351

• 148,836 9*63299
190 9,92981

1SS 10,20391

160 10.50720

168 10.94970

170 11,292T4

175 11*53328
180 11.97407

285 12.31456

290 lZ*69466

195 12.99441

200 13.33385
ZOS 23.67301

210 14.01191

215 14.3S098

220 14.68904

225 1S.OZT3O

230 15.36539
235 lS.T033E

240 16.04110

245 10.37874

250 16o71626

255 17.05366

260 lY.39096

268 17.72615

270 10.06925
ZTS %5040227

280 10.73922

Z89 19,07587

290 1904128F

299 19,74960
300 20,08627

310 E0*79944

320 21.43241

330 22.10521

340 22.7?789

350 23.45036

360 24.1EZP4
370 24.79501

380 25.4671F

390 26.23925

400 28*81228

410 27.4031T

420 28.15502

430 28,82681
440 29.4905S

450 30,17023

460 30.84287

470 31.$1346

480 32.18501

490 32,55583

500 33.$2800

910 34*29545

520 34.87007

530 35,54225

540 36*2136E
SSO 35000495

560 37.5S627

s?O 38.22755

580 38,89804

590 39.97009

600 40024133

• TWO*PH45E _OUNOARY

THERMOOYNAMZC P_OPERTZE$ OF OXYG[N

ZGOTH(RH ISOCNORE _NTERN&L ENTH&LPY ENTROPY C V Cp VELOCITY
OEflIVATZVE OER[VITZVE ENERGY OF $OUNO

CU FT-PSZI/L8 )SISlR 8TUIL8 BTUIL8 8TUILB*R OTU / L8 *R FTISEC

2090,79 317.8 *83.216 -83.204 0.50123 0,Z66 0.398 3804

2045.88 312.2 -82.356 -02.344 0.50993 0.264 0.398 3780
1953,74 299*5 °80*367 -80.35S 0.82933 0.26_ 0.398 372Z

2861.23 287,2 -78.370 -78.367 0.54784 O.ZGS 0,398 3663

1771.28 279.2 *76.389 -76.377 0.S6552 0.252 0.398 3602

1603,01 263.7 -74.399 -74.388 0.Y8246 0.240 0.390 3549

1998.76 252.5 -72.408 -72,397 0.59071 0,244 0.398 3475

2510.04 242,6 -70.416 -70.404 0.61434 0.241 0.399 3412

1435.69 231,1 o65,421 -66.409 0,62940 0.23? 0.399 3345

1357.83 220,9 -66,423 -66,410 0.64394 0.234 0.400 3278

1201.S_ 221.1 -54.421 -540400 0055799 0.232 0,402 3209
1269.0S 205.4 *64.045 -64,073 0,65025 0.231 0,402 3198

47.41 0.04 2E.2S9 31.177 1,31325 0.2S7 0,223 558

48.09 0.03 22.929 32.104 1*32953 0.157 0.222 55?

S0.65 0.03 23.711 33.214 1.32643 0.157 0,222 977

52,41 0.03 24.501 34.322 1.33384 0.157 0,222 585

94.16 0.03 29.250 35.420 1.34065 0.156 0.222 5%
58,90 0.03 26*0?8 36.533 2,34?25 0.155 0,221 605

57,54 0.03 26.869 37.636 2,3S364 0*296 0.220 624

99*37 0.03 27,691 38,738 1.35985 0.1S6 0.220 623

61,20 0,03 20.437 39.838 1.30918 0,295 O.ZZO 632
62,82 0,03 25.221 40.938 1,3727S 0.155 0.220 640

64.54 0.03 30.005 42.036 1.37749 0.155 0,220 GNg

66.26 0.03 30.?85 43,234 1.3830| 0.156 0.219 6St

67,58 O*OZ 31.572 44.232 1.38843 O*2SG 0,219 666

69.69 0.02 320385 4S.320 1.39371 0.156 0.219 674
71.40 O.OE 33.137 46*423 1.39887 0*186 0.219 682

73.11 0*02 33.919 47.519 2.40391 0,156 0*229 690

74.02 0.02 34.700 48*613 1.43683 0,156 0*E19 690

?G.82 0.02 35.482 49.708 1.41364 0.156 0.219 706

78,22 0,02 3G*EGZ 90.801 1.42834 0,256 0.219 ?23

79.52 0.02 37.043 51*89S 1.42294 0,156 0.219 722

81.62 0,02 37.823 S2.988 1.42745 0,256 0.219 729

83.32 O.OE 38,503 94.080 2.43187 0.156 0.219 738

85.01 0.02 39.383 95*273 1.43625 0,156 0.218 ?44
86.72 O.OE 40.163 56.269 1.44043 0.156 0.218 752

88.40 0.02 40.943 57.357 1.44459 0.155 0.218 798

90.10 0,02 41.?E2 58.440 1,44467 0.258 0,218 765

91.79 0,02 42.502 59.540 1.4526i 0.196 0.218 772

53*48 0*02 43.201 60.632 1.45661 0.258 0,220 T79

99.18 0.02 44.060 61.722 1.46047 0.196 0.228 ?8S
90*87 0.02 44*839 62.813 1.464|7 0,156 0.218 793

98.S6 0.02 45.618 63.903 1.46000 0,256 0,218 800

108.25 0.02 46.397 54.994 1.47166 0.156 0.218 807

103.63 0.02 47.9S4 57.175 1.47851 0.156 0.228 820

107,00 0.02 45.51t 69*395 2._8573 0*156 0.210 834

110.38 0*02 81.068 71.535 1.49244 0.150 0.218 847
113,_ 0.01 52.625 73,714 1.49895 O. 156 0.218 859

217.12 0.01 54,182 ?5,894 1,50827 0.256 0.218 872

1Z0.49 0.02 55.739 78.073 1,51142 0.156 0.218 88N

123,86 0.01 57.29S 80,252 1,51738 0.156 0.210 897

127,23 0.01 58.853 82,432 1.5231_ 0.195 0.218 909

130.59 0.01 60.420 84,611 1.52889 0.155 0,225 921

133.96 0.01 61.958 86.791 1.53437 0.256 0.218 932

137.32 0,01 53,526 88.972 2,$3975 0.195 00218 544
140.69 0.01 65,084 91.252 1.54902 0.155 0.218 9SS

144.09 0.01 56.543 93.333 2,55014 0.158 0.218 965

147,kZ 0.01 60.203 95.515 1.55516 C.156 O,Z18 978

150.78 0.01 59.754 97.698 2,55006 0,155 0.218 989

154,14 0.02 71.320 99.882 2,54_80 0,255 0,218 999

197.90 0.01 ?2,809 102*865 2,$6956 0.155 0,219 1010
160,07 0.01 74.493 104.252 2,S7416 0.156 0.219 20E2

164.23 0.01 76.018 106._39 1,97887 0.297 0*229 1032

157.$9 0,01 7?.589 101.627 1.58309 0.25? 0,219 1042

170.95 0,01 ?q.lS3 110,017 1.88743 0.157 0.219 1052

174.31 0,01 80.?23 113.008 1.99158 0,197 0.219 IOGZ

177.67 0.01 82.294 115.202 1*59586 0,25? 0.219 1072
281.03 0.01 83.868 117,397 1*5999_ 0.157 0.220 1082

184.39 0,02 85._43 119,594 1.60399 0,158 0*220 1092

187,75 _*01 87,021 122.793 1.60796 0,158 0*220 1107

291,22 0*02 88.681 223,994 1,61189 0,258 0*220 1211

294.46 0.01 g0,283 226,198 1*62509 0.158 0*222 1120

297*82 0.01 91,768 228,k05 1,61946 0.199 O.EZl 1130

201.18 0*02 93*355 130,613 2.62327 0,159 0.221 2139

254
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G-2a

S PSZA ZS08&R

T(IIP(ROTUR( OENSZTY

O(G, R LS/CU FT

THERMOOYNA_IC PROPERTIES OF OXYGEN

V(OH/OV)p VIOP/OU) v -V(OP/OV) T (OVIOT_/V T_E_NAL ¥ZSCOS[TY THEOH&L OIELECT_IC
CONOUCT[V[TY 0ZFFU$[VITY CONSTANT

8TU/L8 P$Z&-_U FT/BTU PSZ& I/OEG, R BTU/FT-NR*R LO/FT-S_C 51 FT/HR
X 10_

PRANDTL

NUMBER

* 07,030 01*56846 213*kb 14.834 170542,62 0,0018637 0.11156 _1.628 0.00344 1.56089 5.3443

100 61.23045 E12.07 14,$41 16044T.37 0._018700 0,11393 39.918 0,00343 1.$68vS S.1532

105 80.;?526 200,00 lk,320 157227.$4 O.OOIqCOq C.£0940 36.2q3 0.003;2 1.$599E 4.7430

110 79*Z0631 20S.47 14.091 Z483SZ.12 0.001905_ 0,E0?79 32,Y41 0.00340 1.55377 4,3T60

115 ?0.93213 202.10 13.855 1308£0,77 0.00196_7 0.10611 29,970 0.00038 1.$475_ k*04SS

120 70,15222 158*06 13,613 131593,33 0,0020931 0,10436 E7,29_ 0.00335 1.54130 3.7485

125 P?*0bOOZ 195.16 13,365 123689.7? 0,002041[ 0,1_255 2k. OYb 0.00333 1*53514 3.4815

130 ?6.$?289 191.$9 13,111 116090.E5 0.0020812 0.10068 22.736 0.0003_ 1.52886 3.2416
135 79.77Z14 187,95 12.852 108785.07 0,0021243 0.09076 20.792 0,00326 1.$2253 3.Q262

140 74.96257 184.24 1E,500 101764.69 O,0CZ170q 0,07670 19.044 0.00323 1,51616 2.0330

145 74.14445 180,45 IE.321 qS015.?k 0.0022212 0,094?0 17.472 0.00319 1.50973 2.bS90

• 14S,036 ?k.00865 179,80 22,2?6 93910,07 0.0022300 0.09445 17,225 0.00318 1.50865 Z,6327

• 245.836 0.10361 31.00 2.157 ;.92 0.0071705 0.00432 0.404 0.186T9 1.00062 0.7494

150 0.10061 32.00 Z.166 k.93 0.0069;06 0.00;45 0.416 0.19046 1._0060 0.74?7

155 0.05743 33.12 2.166 4.$3 0.0086965 0.00460 0.430 0.21250 1.00050 O.TOS9

160 0.09428 34.2; Z,165 ;.94 0,0064654 0.00476 0+k44 0.22763 1.00056 0.Zk43
165 0,09133 35.36 2.165 4*05 0.0062514 0.00;9£ 0.458 0.24323 1.00054 0.7;29

1?0 0.08850 36045 2.164 4.55 0*0060517 0.00507 0.473 0,25911 1.00053 0,7417
ITS 0,08596 37.59 2.164 4*q5 0*0U58653 0*00522 0*k87 0,2?547 1.00051 0.7405

180 0.08351 30.?0 2.164 4.96 0.0056906 0.00530 0.S01 0.25230 1.00050 0.7395

LOS 0,00220 30.81 2.163 4.96 000055266 0,_0553 0*518 0.30960 1.000_0 0.7387

190 O.O?gOZ 40092 2.163 4*96 0.0053?23 0,00569 0.530 0.32738 1,00047 0,7378

XgS 0*07696 42*02 2*163 4,97 0*005226? 0.00504 0,545 0.34559 1.00046 0.7371

201 0.0?500 43.13 2,163 ;,ST 0.0050892 0.00600 0.SS9 0.36428 1,00045 0,7364

205 0*01314 44.23 2.1bZ 4.97 0.0049590 0*00615 0.5?3 0.38342 1.00043 0.7358

211 0.07131 45,33 2,162 4.9? 0.0040356 0.00630 0.587 0.40300 1.000_2 O,?3SE

225 0.06968 46043 E.162 4.90 0.0047104 0.00646 0.60E 0.42304 1,30041 0.73;7

220 0.06800 47.53 2,162 ;.58 0,00465?0 0*00661 0.616 0.4_352 1._0040 0.7342

EZS 0.06655 40.63 2,102 4.98 0.0045008 0.00676 0.63U 0.46443 1.00040 0.733?

230 0.06S08 45.73 2*162 4.98 0.0043996 0,00692 0,644 0*_00?8 2.00039 0.7333

23S 0.06364 $0.83 2,162 4.98 0.0043029 0,00?07 0.650 0.50?55 1.00038 0.7329

240 0.06234 51.53 2.162 4.98 0.0042106 0,0_722 0.072 0.529?5 1.00037 0._325

2kS 0.06105 53.02 2.161 4,98 0.0041222 0.00737 0.806 0.55237 2.00036 0.7321

ZOO 0,05082 54.12 2,161 4.98 0.0040375 0.007S2 0.700 O.S?SO( 1.00036 0,2310

ZSS 0.05864 SS,21 2.161 k.S9 0.0039563 0.00767 0.713 0.$9808 £.00035 0.7314

260 0.05750 56.31 2.161 k*SS 0.0038784 0.00?02 0.72T 0.62278 1.00034 0.7310

265 0*05641 S?.;O _.161 k.99 000038035 0.00?9? O,Pkl 0.64?08 2.00034 0,?307
270 0.05535 SO.SO _.162 ;.09 0*0037316 0*00812 0.754 0.6717_ 1.00033 0.7303

2?5 0,05434 SS.SS Z.161 4.97 0.0036623 0.00026 0.760 0.69682 1.OOOJZ 0.7300

280 0.05336 60.69 +.261 4.09 0.003595? 0.00041 0.781 0.72227 1.00032 0.729Z

ZSS 0.05242 61.78 2.101 ;.99 0*0035314 0.00056 0.795 0,?4011 £.00031 0.729S

290 80051S1 62.80 2,161 ;.99 0.0034695 0.03870 0*008 0,77431 1.00032 0,7E92

295 0.05063 6309? 2.161 4,9q 0.003409? 0.00805 0.8Zl 0.80090 1,00030 0.7290

300 0.04Q77 65.06 2.161 4.99 0*0033520 0,000gg 0.834 0,42?06 1.00030 0.728?

320 0,04817 67.25 20160 4.99 0*0032422 O.OOqZ? 0.060 0.88285 1.00029 0.7283

320 0.04665 69.;4 _.150 4o9q 0.0031396 0,00c_$5 0.886 0.q3938 1,00028 0.72?0
330 0.04524 71.62 2.160 ;.99 0.0430433 0,00963 0.912 0.99?30 1.00027 O.T2?S

340 0.04390 73.81 2*160 4.99 0*0029527 0,01011 0.53? 1.05662 1.00026 0.7271

350 0004264 76.00 2,159 4.99 000028675 0,0£038 0.962 1.11734 1,00025 0.7268

360 0,04145 78,19 2.159 ;,99 0.0027871 0.01065 0.087 1.17941 1.00025 0.7264

370 0.04033 80.38 _.159 5.00 0.0027111 0.01092 1,011 1.24200 1.00024 0.7262

380 0.03927 82058 2.150 5.00 0.0026392 0.01219 1,035 1.30750 1000023 0.7259

390 0.03826 84,78 2.157 S.O0 0*0025710 0*01145 1,059 2.37348 1.00023 0.7257

400 0.03?30 06*98 2.£S? S*00 0,0025063 0.01171 1.003 2.440?2 1.00022 0.7255

410 0.03639 89,19 E.lS6 5,00 0*002;;4? 0.01107 1.106 1.S0517 1.00022 0*7253

420 0.03552 $1.;0 E,155 5,00 0,0023862 0*01223 1.130 1.$7883 1.00021 0.7252
;30 0.03460 53.61 2.154 5.00 0.0023303 0.0£2;0 1.153 £.64065 1.0002[ 0.7250

440 0.03390 SS,83 2.153 S*O0 0.0_22771 0,01274 1.175 1.72E60 1*00020 0*7250

450 0*03315 $8,06 2*ISE 5*00 0*0022262 0,01299 E. 198 1.79467 1.00020 0.7249
k_O 0*03242 £00*29 2.150 S*09 0.00217?6 0.01323 1*220 1,06801 2.00019 0.7240

4?0 0.03173 102.54 2,148 5.00 0,0021311 0.01348 1.242 1.04400 1*0D019 0,7240

480 0.03107 E04.78 Z.146 S,00 0.0020065 0.01372 1.264 2,02021 1.00018 0.7249

400 0.03044 107,04 0,144 S.O0 0,002043? 0,01306 E.286 2,09741 1.00018 0._250

500 0.02983 £05,30 2.142 S.00 0.002002? 0,01420 1.307 2.17550 1.00010 0.7251
510 0*02924 111.50 Z,140 5.00 0*0010633 0,01444 1.328 2.2546? 1.00017 0,7253

520 0.02860 1E3.86 Z,130 S.O0 0*0U19254 0*01468 £o345 Z.33471 1.00917 0,7255

530 0*02014 116,15 E,135 S*O0 0*0018890 _*01451 1.370 2,41564 1.00017 0,7257

S;O 0.02761 118.46 E,132 S*03 0.0018539 0,015E4 1.39E 2,49745 1.00016 0,?260

$50 0.02711 E20,77 2,129 5*00 0*0018201 0*01538 1.;11 2,58012 1.00016 0,7263

$60 0*02063 123,10 Z*126 S*00 0.0017875 0*01561 1.432 2,60302 1.00010 0.7255
570 0.02010 125.43 2,1_3 $.00 0.0017560 0.01503 1.452 0.?4790 1,00018 0.72?0

$80 0.02571 127,78 Z.120 5.00 0.0017257 0.01606 1.472 2.03310 2,90015 0,7274

590 0*0252? 130.13 2.116 5.00 0*0010q03 0,01625 1,492 2*91903 1,00015 O.Z27q

600 ] 0.02485 132.50 Z.113 5.00 0.0016659 0.01651 t,$11 3.005?; £.00015 0.7284

TN0-PHOSE 90UNOARY
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G-2e

THERMODYNAMIC PROPERTIES OF OXYGEN

i0 PSIA ISOBAR

TE/¢'ERATURE

GEG. R

VOLUME ISOTHERM ISOCMORE INTERNAL ENTMALPY ENTROPY C V Cp VELOCITY
OERIVATIVE OERIVATIVE ENERGT OF SOUNO

CU FT/LB CU FT-PSIA/LB PSIA/R BTU/L8 BTU/LB 8TU/LB-R OTU / L8 -R FT/SEC

97,0WS 0,01220
100 0.01231

155 0.012w3

110 0.01255

115 0.01267
120 0.01200

125 0.51_93

130 0.01106

130 0.01320

1W0 0.01334

141 0001349

150 O*d136k

155 0.01300

111.986 0.02383
155,906 $.09792

160 $.23014

165 5.41W36

170 $058086

175 S.76201
180 $053621

L85 6,10911
L90 00Z0168

190 60_5383

200 6.62566

ZOS 6,FSTL$
Z10 6*960k8

215 T.13948

220 ?*310Z9

ZZ$ 7._8090

230 7,65132

235 ?.&2158
250 7.99165

245 8,16168

250 8,33150

255 8050123

260 8067004

285 8.8_036
270 q. OiqY8

ZTS $*17911
280 9.3_836

285 9.$175_

250 9.68665

295 q.85569

300 10,02_68
310 10.36247

320 LO*?OOO?

330 11.03749

340 11037470
350 11,7118T

360 1Z.okaer

3TO 12.38571

380 12*7221k

390 13.05523

_00 13.31S8_

_10 13._3238

_20 1_*06861

430 1_.40526

;50 15.07791

_60 11,_1416

_70 15.7S037
;80 16,00614

;qO 16._2266

$00 16.T$876

$10 17._$482

$20 17.43085

530 L?,76686

540 18.L0283

550 18._3879

$60 18,77W72
STO 19.11062

580 15.44651

590 19.78238

600 ZO,11023

2051.19 317.8 -03.215 -03.192 0.S012_ G,266 0.390 3001
Z0_9.30 312,2 -82.358 -82.335 0.50990 0.26_ 0.398 3T80

1554.20 29905 -00.369 -86.3_6 0.52931 0,260 0.398 3?22

1861.70 28r02 *78.3_1 *78.357 0.5_781 0.256 0.398 3663

1771.75 Z?$03 -76*39Z -76.368 0.56550 _.25_ 0.358 3602

1884.29 263.7 -7_*W02 -?;.379 0.58243 0.2;8 0.398 35_0

1595,25 25205 -T2._lZ -72.388 0.55869 0.Z4_ 0.398 3477

1516.$8 241*6 -?00411 -70*390 0.51432 0.241 0.399 3k12
1W36020 23101 -60.42; -680k00 0.6Z938 0.23? 0.399 3348

1358.05 220*9 -66,626 *60.402 0.64351 O.Z3k 0._00 32T8

1282008 211.1 -64*kZS -84.400 0.6S796 08231 0.401 3210

1208021 201.5 062.418 -62.393 00671S6 00228 0.402 3140

1136.38 19203 -80.406 "60.380 0068476 O,ZZ$ 0.;03 3069

1122.45 190.5 -60.000 -S$.983 0,68732 0,225 0._03 3050

4q.6_ 0.07 230829 33,061 1.28362 0,158 0.227 576
$1.11 0.07 2_.271 33.9?? 1*28937 0,158 0.226 582

52.94 0.08 Z$.075 35.104 1.29631 00158 0.22$ 592

$4,76 0.06 ZS.878 36.22? 1.30302 0.157 0022_ 601

$6.56 0.@6 26.67? 310348 1030951 0.157 0.224 611

58.35 0.06 27.473 38._61 1.31S81 001$? 0*223 620

60.14 0.06 28,268 39.580 1032192 0,157 0.223 829

61.91 O.OS 29.061 k0.653 1.32_85 0.117 O.ZZ2 830

63.68 0.05 25.853 41.803 1.33362 O.lS? 00222 8_7

65._ 0.05 3006_3 42.91Z 1.3392_ 0.157 0.222 655

67.11 0.05 31.433 kk.OZO 1.34_70 0.156 0,221 664

68.q_ 0.05 32.222 450126 1.35003 0.158 00221 6?2

?0.68 0.05 33.010 460230 1.35523 0.158 0,221 680

?2.kZ 0.05 33.797 47.335 1.38001 0o106 0.221 605
74.16 0.05 34.58; 48._36 1.36526 0.158 0.220 656

75.89 0.0_ 05.36_ 49*538 1.37010 0.155 0.220 70_

77.62 0.0_ 36.155 5C.630 1.3?484 0.156 0.220 712

79.3_ 0.04 36,939 51.738 1.37947 0.156 00220 T20

81006 0.0_ 37.72_ 52.837 1.38400 0.156 0.220 727

020?8 0.0_ 38.507 _3.g35 1.38844 0.1S_ 0.220 735

86.50 0.04 09.291 $$.033 1.35270 0.156 0.215 742
06.22 O.Ok _0.07_ 56.130 1.3970k 00156 0.215 ?_0

OT.93 Q*Ok _0.816 57.226 1._0122 0,106 0.215 757

89.64 0004 41.638 58.322 1.40082 0.158 0.215 ?64

91.36 O,OW _2.421 59._18 1.40534 0.156 0.219 771

93006 0.C; _3.202 60.513 1._1329 O.LSb 00219 77_

9_.77 O.O_ _3.98_ 61.608 20_1716 0.156 0.215 786

$6.47 0.03 44.765 62.702 1._20q7 0.156 0.219 753

$8o18 0,03 _50546 63.796 1042_?1 0.156 0.21q 797

$9.80 0.03 ;6.327 8_.890 1._2838 0.1$6 0.21g 806

L03.20 0.03 _7.888 8?.077 1.431$5 0.156 0.215 820

106.68 0.03 _9.;_9 69.262 104_249 0.155 0.219 833

LLO*O? 0.03 51.00_ 71.4;7 1._922 0.156 0.218 8_6
113046 0.03 52.568 73.631 1._$57_ 0,156 0.218 855

116,85 0.03 S4.120 75.815 1._6207 0.156 0.210 872

120.2W 0.03 55.687 ??.998 10_6022 0.156 0.218 884

123.62 0.03 57.246 80.181 1._?_20 0*156 0.218 896

L27.00 0.03 58.805 82,354 1.k8002 0.1S6 0.218 908

130.38 0,03 60.364 84.$56 1._8569 00156 0.Z18 920
133.76 0.03 61.92_ 86.729 1._9121 0.156 00218 932

131.1_ O*OZ 63._83 88.912 1._$660 0.1_6 0*218 94_

1_0,$2 0,02 81,043 91.095 1.50188 0,156 00218 955
1_3,89 O.OZ 66.60b 93.279 1.50700 0.156 00218 966

147.26 0.02 68.165 $$._63 1.51202 D,156 0*218 977

150,63 0.02 69.72? 97.641 1.51693 0.156 0.219 988

11_.01 0.02 71.250 99.833 1.$21?_ 0.156 0.219 999
157.38 0.02 72.85_ 102.019 1*528_ 0.156 0.219 1010

160,75 0.02 74,419 104,207 1,5310_ 0.156 0*211 1021

16_.11 0002 75.985 1060395 1,$3556 0,157 0.219 1031

167,4,8 0.02 77.512 108.585 1.53996 O. 157 0.219 10k2
170.85 0.02 79.121 110.776 1.$_32 0.157 0.219 1052

1?4,22 0.02 80.692 112.969 1.$_818 0.157 0.219 1062

172.$0 0,02 82.264 115.164 1,$$276 0.157 0.220 1072
180.qS 0,02 83.83_ 117.380 I,$5b86 0,157 0*220 1082

18_,31 0,02 89,_L$ 115.$59 1.$6050 0,150 0,220 L092

187*68 0.02 86*$93 L21.711 1,$6486 0*L_0 0,220 LIOL

I$L,OW 0,02 80*$?4 123,981 1,$6876 0.150 0.220 1111

lg_,_1 0.02 $0.157 126,186 1,$7259 0*150 0*221 1120

11T,77 0.02 91.?42 128,37_ L,$7637 0,159 0.221 1130

201,13 0*02 93*330 130.50_ 2,58008 0,159 0.221 1139

+ TWO*PHAS( 80UNOAgY
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G-2a

THERHODYN&MIC P_OPERTIES OF OXYGEN

10 PGZA ISOBAR

T(HPER&TURE DENSITY V(OHIOV)p V(OPIDU) V -V(DPlDV) T (OV/OT_/V TNERHAL VISCOSITY THERMAL OIELEGTR]G PRANOTt
CONOUCT[VITY OZFFUSIV[T¥ CONSTANT NUHBER

OEG, R L8/CU FT BTU/LB PGZA-_U YT/BTU P$IA

97.045 81,Y$977 213.49

100 81.24109 21Z,10

105 80._77&2 208.83

110 79.?0099 209+51

115 ?8.93495 20Z.13

120 70,15519 198.70

1Z5 77.36915 195.Z0
130 76,57619 191,63

135 75.7756Z 107,99

1_0 74.96665 104.28

1_5 ?4.14840 100.49

150 _3.31985 176.6Z

155 72,_7907 17Z.65

+ 155.986 72,31Z73 171.86

+ 155,906 0.15616 32.?? 2.17Z

160 0._9087 33.69 Z.171

165 0.10469 34,84 2,170

1?0 0.17593 35°99 2.169
175 0.17353 37.13 Z.169

100 0.16846 30.Z6 Z.ISO

185 0.16369 39.39 2,167

190 0.1501g 40.5Z 2.167

195 0.15495 _1.64 2,107

200 0.15003 4Z.T? 2.156
205 0.14?12 _3°89 Z.166

210 0o14350 45.00 Z.165
215 0o1_007 46.1Z Z.101

220 0,13679 47,23 2.16_

ZZ5 0,13367 48.34 Zo165

Z30 0°13070 49._5 Z.164

235 0,12785 50,56 Z.104

Z00 0.1Z513 51.67 2.164

2_5 0,12Z52 5Z,77 Z.1_4

ZSO 0.12003 53.08 2.164

255 0,11763 54.98 Z.104

ZGO 0,11533 56.00 Z.163

Z65 0.11312 57o19 Z.103

Z?O 0.11099 56°29 Z.103

Z75 0.10894 59.39 2.103

ZOO 0.10697 60,49 Z.103

Z85 0.10507 61.59 2,163
Z�O 0.103Z3 6Zo69 2.103

2_5 0.10146 63.79 2o163

300 0.09975 04.09 2.163

310 0._9650 6?.04 2,162

3ZO 0.09346 69oZ8 Z,16Z
330 0.09050 71o47 2.16Z

340 9._0791 ?3.67 Z,161

350 0.30538 75.87 _.161

300 0,08300 78.06 2.161

3?0 0.00074 00°26 Z.160

300 0.07060 8Zo_6 Z.160

390 0.07057 84.6? Zo159

400 0._7465 86,0? 2.158

_10 O,07ZOZ 09.00 Z.157

_0 3._7100 91.30 2.156

_00 0.0694Z 93.52 2,195

440 0,d6704 95.74 2,154
_50 0.0663Z 9?,9? _,153

_60 0.36_88 100.21 _.151

_?0 0.063_9 10Z,_5 2.145

400 _.06Z16 104,71 Z,140

_90 0.36009 100.97 2,1_6

500 0.0_567 105.23 2.143
510 0o95_50 111.51 Z,141

520 0.A5737 113.80 2.139

530 0,_56Z8 116.09 2.136

_0 0.05524 110o_0 2.133

550 ;._5_Z3 120.71 Z.130

560 0._53Z6 123.04 2.1Z?
5?0 0,]5233 125,36 2.12_

_0 0.051_2 127.72 Z.121

590 C.05355 130.08 2.117

_00 _.3_971 13Z._5 2.11_

I/OEG. R 8TUIFT-HR-R LBIFT-_C SQ FTIMR
X 10"

1;,034 170570.74 0.0010634 0.11156

14.541 166409._Z 0,0;10755 0.11093

14,320 157269,63 0.0_19046 0.10940

19,091 140394.46 0.001935_ 0.10780

23.056 1398+3.39 0.0C19682 0.10611

13.613 131630,Z1 0.0020032 0,10430

13.365 123732.94 0.0020_0_ 0.10255

13,111 116133.7Z 0.0020805 0.10069
IZ.OSZ 100020.04 0,0_21237 0.0907?

12.509 101800.79 0,0021702 0.09600

12.321 95004.16 O.OU22Z05 0.09_79

12.050 00505.81 O,GOZZ?51 0.09275

11,?76 82304.04 00002334? 0,0906?

11.721 81167,16 0.0023471 O.090Zb

9.74 0.0069145 O.O04&q

9.76 0.000?033 0,00481

9,75 0.0064509 0,00490

9,83 0.0062344 0.00912
9.81 0,0060_67 0.005Z?

9.83 0.0050341 0.00543

9,04 0.0056546 0.00550

5,86 0,0054069 0,00573

9.87 0,0_53298 0.00589

9.88 0.0051821 0.00604
9.89 0*0050431 0°00619

9.89 0.0049119 0,00635
9*90 0.004?0?0 0.00_50

9.91 0.0046702 0,0006§

9,91 0.G04558? 0.00680

9.92 0.0044520 0.0069&

9,92 0.0043516 0.00711

9.93 0.0042554 0,00?26

9.93 0,0041639 0.007_1

9.9_ 0.0040756 0.00750

9.9_ 0,0039916 0.00771

9.94 0.0_39111 0.00786

g*95 0,0038339 0,00800

9.95 0.0037598 0.00815

9.95 0.003688_ 0.00030

9.95 0.0036202 0,00044

9.96 0.0035543 0,00859
9.96 0.0034909 0.00873

9.90 0.003425? 0.00088

9.96 0.0033707 0*00902

q.q? 0.0032500 0.00930

9.57 0.0031542 0.00993

9.9? 0.0930563 0.00986
9*58 0.0029644 0.01014

9.98 0.00287?9 0.01041

9.98 0.0027964 0.01068

9.98 0.0027195 0,01009

9090 0.0026460 0°01121

9,98 0.0025_79 0,01148

q.99 0.0029129 0°01174

9,99 0.0024504 0.01Z00

9o99 0.0023914 0o01ZZ9

9.99 0,0023351 0.01250

9.99 0.0022815 0.01270

9,99 0.0022302 0.01301

9.99 0.0021813 0.01325

9.99 0.0021345 0,01390

9,99 0.0020096 0,01374

9.99 0.0020466 0.01398

q°99 0.0020054 0.01422

9.99 0,0019658 0,01446

9,99 0.001927? 0.01469
10.00 0,0018911 0.01493

10.00 0.0010559 0.01516

10,00 0.0018219 0.01539

tO.CO 0.0017092 0.01562
10,00 0.0017577 0.01585

10,00 0.0017272 0,01607

10,00 0.CC16978 0.01630

IO.GO 0.0016093 0,01652

41.635 0.003k4 1.56870 5.3kk9

39.928 0.00343 1,56607 5.154k

36.255 0.00342 1,55994 4,7kk9

32,951 0.003;0 1,55379 4.3771

Z9.980 0.00338 1,54761 4.0465

Z?.308 0.00335 1.54140 3°7994

Z4.905 0,00333 1.53516 3,4024
22.744 0.00330 1.92880 3.Z424

20.800 0.003Z_ 1.52256 3.0270

19,05Z 0.00323 1,51619 2.8336

17.479 0.00319 1.50976 2,6604

16._65 0.00315 1.50327 Z.5055

14.79Z 0.00310 1.49671 2.367k

14.557 0.00309 1.49541 2,3420

0.430 0.10551 1.00117 0,7612

0._49 0.11162 1.00113 0.7506

0._03 0.1194k 1.001_0 0.7598

0,47? 0.12749 1.00108 0.1533
O.k�Z 0.13577 1.00103 0,7511

0.506 0.1k4Z8 1.00100 0.7492

0.520 0,15301 1,00097 0.7475

0°534 0.16198 1.00095 0°7459

0.549 0.17117 1.00092 0.7445

0,563 0.18050 1.00090 0.7433
0.577 0.19022 1.00087 0,7_01

00591 0.20008 1.00085 0.7411
0.605 0.Z1016 1,00003 0.7402

0.619 0.22045 1.00081 0.7393

0,633 0.23096 1.00079 0°7385

0,647 0.24169 1o00070 0.73?7

0,661 0.25263 1.00076 0.7370

0.675 0.263?3 1.00074 0.7364

0.689 0.27913 1.00073 0,7350

0.703 0.28670 1.00071 0.7352

0o716 0.Z9850 1.00070 0.7340

0.730 0.31052 1.00069 0.7339

0.?_4 0.322?3 1.00067 0.733;

0,757 0.33513 1°00066 0.?329

0,771 0°34771 1.00065 0.7324

0,784 0.3_0_8 1.00064 0.7319

9,797 0.37344 1.0006Z 0.7315

0.811 0.38658 1.00061 0.7312

0.824 0.39991 1.00060 0,7308

0.03? 0.k13k2 1.00059 0.7305

0*863 0.44100 1*00057 0.7299

0.089 0.46930 1.00890 0.7293

0.914 0._9832 1.00054 O.TZO8
0.939 0.52803 1.00052 0.?203

0°904 0o55844 1°00051 0,72?9

0°909 0.589_2 1.00049 0.7Z75

1.013 0.62120 1.00040 0.7271

1.037 0.05304 1.000_? 0.7268

1.061 0.08667 1.00049 0.7205

1,085 0,5Z032 1,0004_ 0.7263

1,108 0,75450 1.00043 0.7260

1o131 0,76944 1,00042 0,7250

I°154 0.02400 1.00041 0.7257

1,177 0.06089 1,000_0 0.7250

1.199 0.397_5 1.00039 0.7Z$5

10_22 0093455 1000039 0,7_54

1,_44 0.97210 1.00038 0°7254

1.ZGG 1.01031 1.00037 0.?254

1.Z87 1.04093 1.00038 0.?255

1.309 1.00005 1,00035 0.7256

1.330 1.127_1 1.00035 0.7257

1.351 1.10765 1,00034 0.7259

1.372 1.20815 1.00033 0.7261

1,392 1.24900 1.00033 0.7204
1.413 t.Z90_k 1.00032 0.7260

1._33 1.33221 1.00032 O.?ZTO

1.453 1,37_4_ 1.00031 O.TZ?3

1.473 1.41700 1.00031 0.7270

1,453 1.45990 1.00030 0,?Z02

1.513 1.50336 1.00030 0.728?

• T_O-_H_SE _UNOARY
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G-2e

1N.696 _SIJ ISOBAR

T(HPERATUR( VOLUME

OEG. R CU _T/L8

• 97.852 0,01226

100 0.01231

105 O.01Zk3

110 0.01255

1LS 0.01267

120 0,01279

120 0.01202

130 0,01306
130 0.01320

lk0 0.01334

_S 0.01349

1S0 0.01364

109 0.01380

160 0.01396
* 16Z.324 0.01404

* 162.324 3.$7033

160 3.64450

1TO 3.T6971

170 3.8862P

180 4,00626

LOS 4.12079
190 4.24480

190 4.36347

ZOO 4._0179

205 4.59901

210 _,?l?Sk
ElY _.83603

Z20 4.99229

ZZS 5.06935

230 S.186Z2

235 S,30292

Z40 5,41946

Z45 5.$3586

ZSO 5.60014
ZS9 0.760Z9

EGO S.80433

Z69 6.0002?

Z?O 6*1161Z

2P9 6.23107

Z80 6.36700

ZOS 6._6315
290 0.57866

Z�S 6.69414

300 6.60994

310 P.04018

320 ?.Z?OSL
330 ?.50006

340 7.73096

350 7.0609L

360 0.1907S
3?0 8.42046

300 0.65006

390 8.07961

400 9.10909

410 9.33042

_0 q.5677Z

430 9.T9696
4_0 10*0261k

4S0 1C.2SS27

_60 10._843S

470 10.71339

_80 10.94239

490 11.17L35

S00 11.400E?

S10 11.6Z916

5Z0 11.6S603

S30 12.06666
Y_O 1Z.31567

050 12.54445

$60 12.?7321
S70 13.00196

$80 13.Z3067

590 13.45937

600 13.60805

• TMO'Pq&$E BOUNOARY

THERHOOYNAMIC PROP(RTIE$ OF OXYGEN

ISOTHERM 1S 0 CHORE INTERN&L ENTH&LPY ENTROPY C v Cp VELOCITY

DERZY&TIVE OE_IVITIVE ENERGY OF $OUNO

CU FT-PSIA/L6 P$IAIR 8TUIL3 eTU/L8 BTUILO-R 3TU / LB -R FTISEC

2091.39 317,6 -83.214 -83,101 0.501Z5 0,Z66 0.390 3805
2049.73 312.3 °82,360 *62.326 0.50938 0.Z64 0.398 3780

1954.63 299.6 -80.371 °00.334 O.SZqZ9 O.ZGO 0.398 3723

1662.14 ZOT.Z -70.363 *78.349 0,54??9 0.Z56 0.398 3663

L??E*ZO Z75.3 -76.394 -76.360 0,56546 0.Z52 0,390 3602

1664.75 Z63.? -74.405 -76.370 0.55241 0.248 0,398 35k0

1599.?2 ZSZ.5 o72.414 -76.379 0,59867 0,244 0.398 3477
LSLT,O5 Zkl.? *TO.NEE -70.367 0.61430 0.241 0.399 3412

1436.68 231.1 *68.428 -60.392 O*6Zq3S 0.23? 0.399 3346

1356.54 ZZl,0 -66.430 -66.354 0,64388 0.23_ 0.4_0 3Z79

1282.54 211.1 064.428 -64.39Z 0,65795 0.231 0,_01 3210

1200.72 ZOL*6 -62.42Z -62.366 0.67154 0.228 O.40Z 3141

1136.90 IqZ,S -60.410 -60o373 0,68473 0.225 0.403 30?0

LObF.OS 163.4 -50.3gl -50.3S3 0.65?55 0.223 0.405 Z997
1035.24 L79.3 -5?.450 -57.41Z 0.70539 0,221 0.405 2963

55.76 0.10 24.435 3N.176 1.26737 O.LS9 O.Z30 583

51.?? 0.09 Z4.372 34,T9J 1.27113 0.159 0.229 588

53.66 0._9 25*665 30,933 t,27795 0.150 0,228 596

55.53 0.09 26.495 37.070 1.28455 0.158 0.22T 608
0?*38 0.09 27.301 38.204 1.29093 0.15_ O.ZZ6 617

59.22 0.08 20.105 39.333 1,zg?Lz 0.156 0.225 629
61.04 0.00 28.907 40.459 1.30313 0,157 O*2ZS 639

6Z.65 0,00 29.707 41*501 1.30696 0.157 0.224 644

6_.6S 0*00 30.509 42.?01 1,31_3 0.157 0.224 653

66,44, O.OT 31.301 43.819 1.32015 0. 157 0.Z23 662

60.Z3 0.07 32,096 44.934 1.32552 0.157 0.223 670
70.00 0,07 32.869 46.04? 1.33076 0*157 0.222 670

7t.77 0.0? 33,682 47.198 1*33587 0.157 O.ZZ2 667

?3.54 0.0? 34*k73 46.260 1.34086 0.157 O.ZZZ 695

75.30 0.0? 35.263 49.377 1,34573 0.156 0.222 ?03

T?*OS 0.86 36.053 50.404 1,39049 0,156 0.221 ?IL

?6.80 0.06 36.841 51.569 1.35515 0.156 0,221 716

00.54 0.06 37.629 52.694 1.35q70 0.L05 0.221 ?26

82.28 0,06 38._16 53.796 1.36416 0,196 0.221 734
84,02 0.06 39.203 54.g00 1.36353 0.156 O.Z20 741

69.?$ 6.06 39.969 SG*IOZ 1.37261 0.156 0.Z20 749

87.48 C*06 40.?75 57,103 1.37760 0.156 0*220 756

89.21 0.06 41,560 58,203 1.38112 0.156 O.ZZO 763

90.94 0*05 42.344 59.303 1.36515 0.156 0.220 771
9Z.66 0.05 43,128 60,402 1.36911 0.156 0.220 7?6

94.30 0.05 43.912 61.500 1,39300 0.106 0.220 705
96.10 0,05 44.699 62.550 1.39682 0.156 O*ZZO 79Z

97.82 0.05 45.478 63.695 1,40057 0.156 0.219 799

99*53 0.05 46.Z62 64.752 1.40426 0.156 0.Z19 40G

102.96 0.05 47.826 66.964 1.41140 0.156 0.219 819

106.38 0,05 49*390 69*175 1.41640 0*155 0,219 832
lOq.?q 0.06 50.953 71.365 1*42514 0.156 0.219 846

113.20 0.04 52.515 73*503 1._3167 0,156 0.219 060

126*G0 0.04 54.077 75.741 1.43891 0.156 0.219 8?L

120*00 0,04 5§.638 77.920 1*44417 0,156 0,219 884
123.k0 0,04 57.199 60.114 1.450t6 0.156 0.Z19 896

126.80 0.04 56,760 82.300 1.45599 0,156 0.219 968

130.19 0.04 60.321 64.485 1.46167 0.156 0.Z19 920
133.58 0.04 61.882 86.671 1.46729 0.156 0.219 932

136,97 0.04 63.443 68.856 1,47260 0.156 0.219 943

140.35 0.04 65.005 91.042 1,_7706 0.156 0,219 955

143.7_ 0.03 66.567 93.22? 1,46301 0.156 0,219 966

147.12 0,03 68.129 95.413 1.46603 0.156 0.219 9??
150.50 0.03 69.65Z g?*600 1o49295 0,156 0.219 900

153.86 0,03 r1.256 99.767 1.4977S 0,156 0.219 999

157.26 0,03 72.821 101.975 1,50246 0.156 0.219 1010

160.63 0.03 ?6*38? L04.164 1.50707 0.156 0.Z19 1021

164.01 0*03 75,904 106,355 1.01158 0,157 0.219 1031

167,38 0.03 P?,522 100,046 1.51601 0,157 0*210 1041

I_0,76 0*03 79,092 110,739 1.56036 0.157 0,Z19 1052

176,13 0.03 80*663 LLE*933 1.02461 0,257 0.219 1062

I77,50 0*03 6Z.237 L15*129 1.5E000 0,19r 0,2Z0 IO?Z
160.67 0.03 03*811 117.326 1,53290 0,157 0*+20 1082

104,64 0.03 85,308 119*526 1.53694 0,158 O,2ZO 1092

167.61 0*03 86.96? 121,727 1.54091 0.150 0.Z20 1101
190.90 0*03 08.548 123,931 1.54461 0.158 O,ZZO 1111

19_.35 0.03 q0,132 126,136 1.S4864 0.150 0.Z21 11Z0

L�?,TZ O*OZ 91,718 lZ8,340 1.05Z42 0.159 0.221 1130

Z01,00 "0*02 93*306 130,505 1.506L3 0.159 O.ZZ1 1139
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C-2a

THERHOOYNAHXC PROP(RTZ($ OF OXYGEN

14.6_6 PSZ& Z$08AR

T[MP[RATUR_ O(HSZTY V(OH/OV)p V(OP/OU_ -¥(DP/OV_ (OV/DT)p/V THERHAL VISCOSITY THER_&L OZELECTR]C PR&NDTL
CONOUC_IVZTY OZFFUSZVITY CON$T&NT NUHBER

0(G. R L8/CU FT BTU/LB PSZ&*_U FT/BTU PSZA I/DEG. R OTU/FT*HR-R LB/FT-S_C SQ FT/MR

* q?*SSZ 01.ST099 213.52
100 01*24418 212.13

105 &Q.h8022 200.86

110 79.11151 205.54

115 70.93750 ZO2.LT

120 70.15795 290.73

L2S T?.37208 195,_

£30 76.57929 191.67

135 75.7786q 100.04
140 74.57011 104.33

145 74.152|6 100.54

150 73.323T3 ITS.66

155 ?2,40400 172.70

L60 71.&3107 _66.64

• 162.324 71.23063 166,72

• 162.324 0.27936 33.72 Z.tt_

165 0°27439 34.35 Z.175

170 0.26555 35.52 2._74

175 0.25732 36.69 2.173

160 0.24951 3T.t_ 2.172
185 0.24230 39.00 2.171

190 O.E3SS+ 40.15 2.171

196 0.Z2915 41.09 2.170

200 0,22312 42.45 2.169

205 0.21740 43.55 2._69
210 " 0.21197 44069 2,160

219 0°20552 49.82 2.150

220 8.20193 46.95 2.160

225 0.1972+ 4S.07 _.157

230 0*19202 49.19 2*167

235 0.16SS0 S0.31 2.167

240 0.18402 SL.k2 Z.I+G

240 0*10054 52.54 2.166

290 0.17592 S3.65 2.165
255 0.17336 54°75 2.166

260 0.1G_94 SS.8T 2.165

265 0.16606 56.98 2.16S

27Q 0*16390 58.09 2.169

275 0*26047 59.20 2.16S

280 0.IS7Y4 51.36 2.16S

285 0.15472 61.41 2.165
290 0.15201 52.51 2.165

2°,5 0.14958 53.62 Z.I+_

300 0.14605 64.72 2.164

310 |.14204 +6,93 2.1b4

320 0.13754 69.13 2.t64
330 0,13332 7_.33 2.153

340 0.12935 73.54 Z.163

350 0*12961 79.74 2.163

360 0.12209 7Z,94 2.162

370 0.11875 89.15 2.152

380 0.11561 02.35 2.t61

390 0.11262 04._6 2.160

408 0.10970 85,77 2.100

410 0.10708 08.99 2.100

420 0.10452 91.21 2.156

430 0.10207 93.43 2.t56

_0 0.09914 _5.66 _.155

450 0.09751 97.89 2.154

4S0 9.09930 109.13 2.152

kTO 0.09334 102,38 2.151
400 0.09139 10_.63 2.t49

490 0.00951 105,0_ 2.147

500 0.00772 109.17 2.145

StO 0,065+9 111.44 2.1k2

520 0°08433 113,73 2.140

530 0.08273 11+,03 2.137
540 0.08120 118.34 2,134

090 0.07_72 120.65 2.132

550 0.07829 122.98 2.128

S70 0.07591 125.32 2.125
500 0,07558 127.57 2.122

590 0.07430 L30.Dk 2.218

000 0.0730+ 132.41 2.115

14.634 170557.15 0.0010632 0.11156

14.541 165528,52 0,0025702 0.11094

14.320 157309.15 0.0019042 0.10941

14.091 148434.23 0.0010351 0.10700

13o456 L39493.39 0o0019570 0.10412

13.613 131676.48 0.0020024 0.10437

13.365 123773.48 0°0020401 0.10256

13.111 116174.03 0.0020001 0.10069

1_.8S2 108809.g$ 0.0021232 0.09_70

12.589 101850,20 0.002_696 0.09681

12.322 95t05.91 0.0022190 0.09480

12.051 t0+ET.8& 0.0022744 0.09275

11.778 62407.07 0.0023339 0.09060

11o499 ?6434.59 0°002399_ 0.08857

11.369 73740.67 0.0024316 0.08758

14_t& 0.0066151 0.00494

14.20 0.0066711 0.00502

I_o25 0.0054193 0.00517

14.29 0.0061090 0.00532
14.32 0.00Sg772 0.00547

lk.3S 0.0U57815 0.00562

_4.38 0.0606000 O.OOSt+

14.45 0.00+4309 0.00593

14.43 0.0052730 0.00608

14.45 0.0051290 0.00623
14.46 0.004905+ 0.00+39

14.48 0.0048550 0.00+54

14.49 0.0047314 0.00669

14.51 0.00_6144 0.00+04

14.52 0.0045036 0.00699

14.93 0.0045904 0.00714

14.04 0.00429+$ 0,00729

14.05 0.0042030 0.00744
14.56 0.0041121 0.00759

14.57 0.0040253 0.00774

14057 0,0039425 0.00759

14.50 0,0030629 0.00004

1405_ 0.0037067 0.00810

14,09 0.0037137 0.00433

14.60 0.003+435 0.00046

14.60 0.0035761 0.00862
14.01 0.003S212 0.00076

14.61 0.0034_87 0.00891

14.62 000033086 0.00900

14.62 0.00327_ 0.00933

14.63 0.0031641 0.00961
14.64 0.0030+06 0.00_69

14.64 0.0020754 0.01010

14.6_ 0.00208T7 0.010_4

t4.65 0,0028053 0.0t07_

14.55 0,0027275 0.01097

14.66 0.0026540 0.01124

1k.66 0.002_04k 0.01150

14.66 0.0025184 0.01170

14,67 0.0024550 0.01202

14.67 0.0023963 0.01227

14.67 0*0023396 0.01252

1_.67 0.60220_ 0.01270

14.68 0.0522340 0.01302
14,60 0.0021840 0.01327

14.60 0,0021377 0.01352
1k.60 0.0020926 0.01375

14.60 0.00204_4 0.01_00

14,60 0.0020079 0.01_24

14.68 0.0019681 0.|_448

14.88 0.0010299 0.01471

14.69 0.0010931 _.01494
14.67 0.0010570 0.01518

1_.6_ 0.0015237 g,01541

14.69 0.0017909 0.01564

2_.65 0.0017992 0.01S85
14.69 0.0017286 0.01605

14.09 0.0016991 0,01531

14.69 0.0016706 0.01654

41.541 0.00344 1.56872 5.3455

39.940 0.00343 1.S6600 5.1555

36,266 0.00342 1,55_96 4.7450

32.952 0.00340 1.55381 4.3?00

_5*990 0°00338 1.$4753 4,0474

27.310 0*00336 1.54142 3*?503

24.914 0.00333 1.535_0 3*4832
22*?52 0.00330 1*52001 3*2432

20*000 0,00326 1,52259 3.0276

10*057 0,00323 1.51621 2,0343

17,406 0*003_g 1,50970 2.6610

15.071 0.00315 1o50330 2.5061

14.750 0.00310 1*40674 2*3670

13o+52 0.00306 1.4_010 Z.24_1

13.160 0,00303 1,40699 Z.1_20
0._60 0.0?607 1.00t66 0.7714

0,460 0.075_8 1.00163 0.7091

0.482 0.06534 1.00158 0.?+52
0.496 0.09105 1.00153 0.7618

0.510 0.096_1 1.00146 0.7500

0*524 0.10252 1,00144 0*7563

0.530 0.10505 1.00140 0.7530

0.552 0.11550 1o00135 0.?51_

0*566 0.12104 1.00133 0.7500
0.550 0,_2845 1.001_9 0.7404

0,555 0*13520 1.00126 0,7460

0*+09 0,14210 1.00123 0.7_55

0,623 0*14515 1.00120 0.?442

0.537 0,15634 1.00117 0.7431

0.6_0 0.16357 1.00t15 0*7420

0°+64 0,17115 1.00112 0,7410

0*070 0,17877 1,00110 0,7401

0,652 0*18653 1.00107 0.7303

0,70+ 0,19443 1.00105 0.?365

0.719 0*20251 1.00103 0.7376

0*733 0.21073 1.00161 0.T367

0*746 0*21006 1,00090 0*7359

0,760 0,227_S 1.00097 0.7353

0.773 0.23615 1.00005 0.7346

_.767 0*24407 2*00094 0,7341
0.800 0*25371 1.00092 0*?335

0.813 0.2+267 1,00090 0.T331

0*026 0.27177 1.00009 0,7325

0*839 0*28055 1.0_007 0*7302
3.065 0,2997_ 1,0_004 0.7314

0,051 0*31000 1.00082 0.7307

0.9t6 0.33807 1,0007_ 0.7300

0,041 0.35512 1.00077 0o7205
0,_+ 0.37904 1,00075 0,7289

0.991 0,40102 1,00073 0,?284

1,015 0.42264 1,00071 0,T28_

1.035 0.44470 1.00065 0.7276

1.063 0,46720 1.00067 0,7273

1,007 0,_9012 1,00065 0,7270

1.110 0,01366 1.00064 0.72+7

1.133 0,53720 1.00052 0.72+5

L*156 0*56133 1.00061 0*7263
1.179 0._8506 1,00059 0.7251

1.201 0*01075 1.00_58 0.?260
1.223 0.63602 1,00057 0*7259

1.245 0,66164 1,00055 0,7259

1.261 0.65760 1.00054 0,1259

1.259 0.7139_ 1.00053 0.725_

1.310 0.74053 1.00052 0.7250

1.3_1 0.7+74+ 1.000_1 0,1251

1.352 0.79473 1.00050 0,7263
1.373 0,82230 1._0049 0,7_55

1,303 0.05017 1.00048 0,7267

1,414 0.87833 1.00047 0.1279

1.434 0.90677 1.00047 0.?2?3

%*k_4 0.53549 1.0_046 9.7277
t,_74 0.08449 1,00045 0,7280

1.454 0,_376 1.00044 0,7_85

1,514 1.0232_ 1.009_3 0.1289

THO-PH&5( 80UNOARY
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G-2a

lS PSZ& [SOBIR

THERHODYNAMIC PROPERTIES OF OXYG£N

TEHPER&TURE VOLUH( ISOTHERH ISOCHOR(

OERIVITIVE O(_IVITIV(

OEG. R CU FT/L6 CU FT-P$IA/L8 P$IA/R

+ 97.853 0*01220

tO0 0.01231

105 0,01243

tlO O.Ot2SS
115 0,01267

120 000t279

125 0.0129E

130 0,01306

t3S 0.01320

140 0.01334

tSS 0.01349

150 0*=1364

tSS 0*01350

160 0,01396

* 162.677 0.51605

• t62.677 3,51259

165 3.56405

t70 3.68?00

275 3.80526
100 3.92254

lOS 4.04023
150 4.15600

Lgs 4.27324

200 4.36526
205 4.S0456

210 4.62139

215 b.73557

220 4.85052

225 k,gSSZ6

230 S.07962
235 50t5421

240 5030545

245 8.42254

250 S.S36SO

25S 5.65034

260 $.76407

265 S.87770
270 S.94123

275 6.10460

280 6.21604

205 6033t33

Z�O 6.44454

295 6.55765

300 6*67075

3tO 6, SqNS?9

320 7.t2260

330 T,34823
340 7*S7270

3S0 7.79903

360 0002424

370 S,24933

380 8047432

350 0.65923

400 0.92404

4LO q*14079

4_0 9.37346

430 9.SSSOS
440 5.02263

450 10.04714

460 20.27260

470 t0.49601

480 10*72038

490 tO.9447t

SOO 11.16901

+ 510 11.35326

520 11,6t752

530 tl.04t73

540 12,06991
550 t2.29007

560 12051420

570 12.7383t

500 12.96241

590 13.t8645

600 t3.StO$k

+ TMO-PH&S( BOUNOARY

INTERNAL (NTHOLPY ENTROPY

EN(RGY

8TU/LB BTUIL8 8TUILB-R

2091.41 317,9 -03.214 *03.tSO 0.50125

2045.76 3tZ.3 -520360 -62.326 0.50988
1954.66 299.6 o00.371 °40.337 0.5292S

tS6Z.t7 287.2 -78.383 -78.348 0,54779

t772,23 2?5.3 *76.394 -?6,359 0,56547

1684.76 263.T *740405 -74.3?0 0.5824t

1595.73 252.5 -7204t5 *72.379 0.59566

tO1?*00 242.7 *70.422 *?0.366 0.61425
1436.71 231.1 -68.428 -68.351 0062935

1350.58 221.0 *66.430 -66.353 0,64308

1252.61 2tt.1 0640425 -64.391 0.65753

t208.75 201.6 *62.422 -62.305 0,67154

1136,93 152.3 -60.410 -60.3?2 0.684?3

tii?.09 103.4 -55,392 -55.353 0.69755

1030,45 l?S.? *57*307 *57.268 0.?0427
50.0t 0.10 24.479 34.235 1.26651

51060 0.20 24.055 34.769 1*26977

53.S9 0.04 25.672 35.913 1.27661

05.46 0.09 26.483 37.052 1.20321

§?.32 O.Og Z?.290 36.166 1.20560

5Sot6 O.OS 200095 39.317 1.29979
60.96 0,06 26.057 48.443 1,30180

62*80 0.05 25.657 41*567 1,30764

64*60 0.05 30*496 42.687 1.3133t

66.40 0.05 31.292 43.005 1.32003

68.18 0,0P 32.005 44.921 t.32422

69.96 0.07 3z,sez 46.035 1.32945

71,73 0007 33.674 47.t47 1.33457
73050 0,07 34.466 48025? 1.33956

?5*20 0.07 35.256 49.306 t.34643
??*Or 0.07 36.046 50.474 1.34919

?l. T6 0.06 36.035 SI.$80 t.35385

SO.St 0.06 37.623 S2.685 1.3584t

82.25 0.06 30.411 93,759 1,36207
83,99 0.06 39.1g? 54.892 t.36724

05.72 0.06 39.984 55.594 1.37152

87.46 0.06 40.765 57*095 1.37571

65.t0 0.06 41.554 58.196 1.37983

90,9t 0.06 42.339 59.295 1.34386

92,63 0*05 43.123 60.39S 1,35782

94.36 0.0§ 43*g07 01*493 t.39171
96,08 0.05 44.691 62.591 t.39553

97.79 0.05 45.474 53*689 1.39926

5g.5t 0005 46*257 64.786 1,40297

102,94 0.05 47.822 66.576 1.4t010

t06.36 0,05 49.386 69.170 1.4t712

109.77 O.OS 50.945 71*355 1.42386
113.18 0.04 52.512 73.540 1.43039

126.59 0.04 54.073 75.736 _,43673

$19.99 0.04 55.63S 77.923 1.44269

123.39 0.04 57*196 00.110 1.44868

126*75 0.04 55.757 82.256 1.49471

130.18 0,04 60.310 84.481 1.46039

133.57 0.04 6t.879 06.667 t.46592

t36.96 0.04 63.44t 88.892 1.47132
141*34 0.04 65.002 9t*030 1.47059

t43.73 6.04 66.564 93,224 1.48173

147.11 0.03 68.127 55.410 1.40678

t50*49 0.03 69.690 97,597 1.49167

153.87 0,03 71.254 9g.784 1*49645

157.25 0.03 72.829 101.973 1.501t8
160.63 0.03 74.38S t04,152 1*S0579

164.00 0,03 75,952 t06.352 1.01031

tS?*3S 0.03 27.520 106.543 leStkTk

I70o75 0.03 79.090 t10.736 t. St900

tPk.t3 0.03 80.662 t12.930 1.52334

t77.50 0.03 82.235 115.126 1.52752

280.87 0.03 83.810 117.324 1.53163
104.24 0.03 45.387 t19.523 t.53507

10?.6t 0.03 56.969 121.225 1.53963

190.90 0003 58.547 123.925 1,54353

254.35 0.03 50.130 126.134 1.S4737

197.72 0.03 91.726 t25*343 2.55t14
20t,09 0.03 93.305 130.554 1.55486

C V C? VELOCITYOF $OUNO

8TU / L9 *R FT/SEC

0.266 0.398 3505

0.264 0.398 3780

0.260 0.398 3723

O.ZS5 0.398 3663
0.252 0.390 3603

0.248 0.398 3540

0.244 0.398 3477

0.241 0.399 34t2

00237 0.399 3346

0.234 0,400 3275

0.23t 0.40t 3210

0.228 0.402 3141

0.225 0.403 3070
0.223 0.405 2997

0.221 0.406 2954

0.1S9 0.230 584

0,199 0.229 588

0.159 0*220 5gS

0,158 0.227 600
0.t58 0.226 St7

0.158 0.226 625

0.15S 0.223 639

0.157 0.224 644

0.157 0.224 653

O.tS? 0.223 661
0.t57 0*223 670

0.157 0.223 675

0,157 0.222 657

0.157 0.222 695

O.tS? 0.222 703
0.156 0.22t ?tl

O*tS6 0.221 718

0.156 0.221 726

0.196 0,221 734

0*156 0,221 74t

O.tS6 0,220 749

0.156 0,220 756
0.196 0.220 763

0.t56 0.220 77l
0.155 0,220 770

0.t56 0.220 76S

0,L06 0*220 792

O. 156 0,219 799

0,156 0,219 805
0,155 0.ttg 015

0,196 0.2t9 e3z

0.156 0,219 846

0,t56 0,219 850

0*156 0.219 871

0,t56 0.219 084

0.156 0.2t9 896

0,156 0*215 S00

0.t56 0*219 920

0,196 0,2t9 932

0,256 0*215 943

O*tS6 0.219 955

0,156 0.219 906
0,196 0*219 577

O* t56 0.219 908

0*156 0.2t9 999

0.156 0.Z25 1010

0,256 O.Zig 1021

0.157 0.219 t031

0.t57 0.219 t04t
O* t57 0,219 1052

0,tS7 0,220 1062

0.257 0,220 20?2

O. 157 0*220 t082

0,150 0.220 t09Z

0.t$0 0.220 1101
O.tSS 0*220 1111

0.t58 0*221 t120

0.159 0.22t 1130

0,259 0.222 t139

260



G-2a

THERHOOYNANIC P_OPERTIES OF OXYGEN

15 PSIA [S00AR

TEMPERATURE OENSITY VIDN/OV)p V(DP/OU_ *V(DP¢OV _ (DV/OT_V TNERHAL VISCOSITY THERNAL OIELECTRIC PRANDTL
CONDUCTIVITY DIFFUSIVITY CONSTANT NUMBER

OEG, R LB/CU FT BTUILB P$ZA-_U FT/ETU PSZA I/OEG* R BTU/FT*HR-R LB/FT-S_C SO FT/NR
X 10 _

* 97.853 81,57107 213,52

100 81*24433 21Z,13

105 00.40038 200,07

110 79.71168 200.SS
115 70.93777 202.17

1Z0 78.15016 198.74

1IS 77.37227 195.Z4

130 76.57945 191.67

130 70*77918 180.0;

140 7;.97033 18b*33

145 ?;.lS229 180.5_

150 73,32398 176.67

1SS 72.48427 172.70

160 71.63166 168.64

e 16Z,677 71.16978 166,43

162.677 0.28469 33.77 2.176

165 0.28026 34.32 2,176

170 0.27122 35,45 2.174

175 0.26Z79 36._ 2,173
180 0.25491 37.02 2,172

185 0.247S2 38.97 2.171

190 0*240S6 40.12 2.171

1SS 0,23401 41.27 2.17|
ZOO 0,Z2763 42.41 2.170

205 0.22190 43.5; 2,169

210 0.21643 ;4.67 2.169
215 0.21117 kS,60 2.160

220 0.20616 ;6,93 2.160

220 0.20140 46.05 2.167

230 0.19606 45.17 2.167

235 0.19252 So.zg 2.167

240 0.18830 51.41 2.167

24S 0.18442 $2,$2 2.166

250 0,18062 53*64 2,166

25S 0.27698 S;.75 2.166

260 0,17349 SS.06 2.166

265 0,17013 56.57 2.166

Z70 0.16651 S8.06 2.165

Z7S 0.16381 59.19 2.160

280 0,16052 60.25 Z*165

285 0.15754 61.40 2,165
250 0.15557 62.50 2.165

zg5 0.15249 63.61 Z.165

300 0.14951 64.21 2.104

310 0.14499 66.qZ 2,164

320 0.14040 65.12 2.16_
330 0.13609 71.32 2,164

340 0.13204 73.53 2.163

350 0.12022 75.73 2.163

360 0,12462 77*53 2.162

370 0,12122 80014 2.162
380 0.11800 82.35 2.161

390 0*11450 06,55 2.160

400 0.11200 56.77 2.160

410 0,10530 86,98 2.155

NZO 0.10668 51,20 2.156

;30 0.10419 93.42 2.157
;40 0.10181 95.65 2.150

_50 0.3gq63 _7.85 2,1S;

;60 0.09736 100,13 2.152

470 0,09527 102.37 2.151

400 0.)9328 104.63 2.145

490 0.09137 106.09 2.147
S00 0.08953 109*16 Z*140

510 0.08777 111.44 2.142

520 0.30608 113.73 2.140

530 0.08445 116.03 2.137

540 0.00208 118.33 2.135
580 0.00137 120.6S 2.132

S_O 0.)7991 122.90 2.129

STO 0.07050 125.32 2,125

580 0.07715 127.67 2,122

5_0 0,37504 130.03 2.116

600 0*07457 132*_1 2.11_

14.634 170056*85 0.0018631 0.11156

14.541 166S31.06 0.0018751 0,11094

14,320 157311.72 0.0019042 0.10941

14,091 148436.61 0.0019350 0.10780
13.856 135895.98 0.0015678 0.10612

13.613 131679.09 0.C020027 0.10437

13,365 123776.10 0.0020401 0.102S6

13.111 t16177.17 0,0020801 0,10069

12.052 100872.61 0.0U21231 0.09070

12.$89 101652.80 0.0021695 0.09681

12.322 9S108*61 0.0022190 0.09401

12,051 88630.61 0.00227k3 0.09276

11.776 82409.01 0.0023338 0.09060

11.499 76437.36 0.0023990 0.08807

11.349 73338,55 0,0024366 0.087;3

14.47 0.0066112 O.OOkqS
14,49 0.0066855 0.00502

14.53 0.0064310 0.00517
14.S7 0.0061599 0.00532

1k*61 000059867 0.005;8

14*64 0.00§7q@0 0.00563
14.67 0.0056075 0*00+78

14.70 0.0054376 0.00093

14.72 0.0002790 0.00608

14.74 0.0051304 0.00624

14.76 O.O0;ggO5 0.00839

14.77 0,0048554 O*OOBSk

24.79 0.0047354 0.00669

14.80 0,0cq6181 0.00684

14.02 0*0045065 0.00655

14.83 0.0044014 0.00714

14,84 0.0043011 0.00725

14.85 0*0042056 0.007;4

14s86 0.004114_ 0*0075_

14.86 0.0040275 0*0077;

14*37 0,0039444 0,00785

1_.60 0.0038647 0.00804

14.69 0.0037805 0.0081q

14089 0.0037103 0.00833
14*90 0.00364S0 0.00848

14,90 0.0035775 0.00862

14.92 0.0030125 0.00877

24.91 0.003;500 0.00891

14,92 0.0033697 0.00905

14.93 0.003270_ 0.00933
14.93 0._031690 0.00561

14.94 0.0030694 0.00989

14.94 0*0029761 0*01017

14.95 0.002088; 0,010;;

1;,qs 0.0026050 0.01071

14*q6 0.0027200 0.010q7
14.96 0*002654; 0.01124

14.96 0*0020846 0.01150

14.97 0.0025188 0.01176

14.97 0.0024562 0.01282

14.97 0.0023966 0.01227
14,97 2.0023399 0.01253

14,g8 0.0022850 0.01Z70

14.98 0.0022343 0.01303

14.96 0.0021450 0.01327

1;.90 0.0021379 0,01302

14.90 0.0020928 0.01376

14.98 0.0020450 O.01NO0
14.99 0.0020001 0.01424

lk.99 0.0019683 0.01448

14*qq 0.0019300 0.01471

14.99 0.0010933 0.01N95

14.99 0*0010579 0*01018

14.q9 0.0018238 0,015N1

14.99 0.0017910 0.01564
14.99 0.0017593 0.01586

14,99 0.0017287 0.01609

14059 0.0016992 0.01631

14,99 0.0026707 0.8165N

41.642 0.00344 1.56871 5.3455

39.gNo 0.00343 1.56609 S.1556

36.267 0.00342 1.SYq96 4.7460

320q62 0.00340 1.85381 4.3781

29.991 0.00338 1.54763 4.0475

27,318 0*00335 1.54143 3.7503

24.91_ 0,00333 1.53519 3.4832
22.753 0.00330 1.52891 3.2432

20.808 0.00326 1002259 3.0277

19.060 0.00323 1,$1622 2.6343

17,487 0,00319 1.S0979 2.6610

16.072 0.00315 1.50330 2.5061
14.798 0.00310 1*49675 2,3679

13,653 0,00306 1.49021 2,2451

13.082 0,00303 1,48652 2.18S3
0.461 0.07S58 1.00169 0.7721

0.468 0.07807 1.00267 0.7700

0o482 0,00352 1.00161 0,7660

O.Ng& 0,08q12 I*001_6 0*7626

0®$10 0.05486 1.00151 0.2555

0.524 0.10075 1.00147 0.7565
0.$38 0.10679 1.00143 O.TSNS

0.553 0,21298 1.00139 0,752;

0,567 0,11930 1.00135 0,750_

0.$81 0.12578 1.00132 0.7408

O.SS5 0,13240 1,0012q 0.7472

0,609 0.13516 1.00125 0.7458

0,623 0.14607 1,00123 0.74;5

0,637 0.15312 1,00120 0.743N
0.601 0,16031 1.00117 0,7423

0*660 0*16764 1.00114 0,7413
0.678 0.1751C 1.00112 0.7404

O.BqZ D.18271 1.00110 0.7355

0.706 0,10045 1.00107 0*7387

0.719 0.15837 1*00100 0*7370

0*733 0,20642 1.00103 0.7369

0.747 0.21461 1.00101 0.7361
0,760 0*22291 l*o00qq 0*7356

0,773 0.23133 1.00077 0*7340
0.787 0.23588 L,O00g6 0.7342

0,600 0.24854 I.O00SN 0.7337

0.313 0.20733 L,00092 0.7332

0*826 0.26624 1,00091 0,7327
D*839 0*27527 1.00069 0.7323

0.86S 0.25370 2,00086 0*7310

0,091 0*31261 1.10083 0.7306

0.916 0.33198 1,00081 0.7301

0.941 0.35283 2.00078 0,7290

0*566 0,37253 1.00076 0.7290
o*sql 0.35289 1.00074 0.7Z05

1.025 0.41407 1.00072 0.7281
1,039 0.N3565 1,00070 0.2277

1.063 0.45773 1.00068 0*727;

L,067 0*48015 1.00067 0.7270

1,110 0*50300 1.00065 0.7268
1,133 0.$2631 1.00063 0,7265

1,156 0,54956 1.00062 0*7263

1.179 0.57399 1.00060 0.7262

1.201 0,5q838 1,00059 0.7261

1.223 0.62313 1.00058 0,7260

1.245 0.6;623 1,00057 0.7259

1.267 0.67367 1.000SS 0.7250

1*285 O.&g94_ 1.00054 0,7260
1.310 0.72553 1.00053 0.7260

1.331 0.75152 1.00052 0,7262

1*302 0.77663 1.00051 0*7283

1,373 O,80S&S 1.00050 0.7265

L.3q4 0*83290 1.00049 0*7267

1.414 0.86054 1.00048 0.7270

L.43N 0.00841 1.000N? 0.7273
1.;SN 0.g1605 1.00047 0.7277

1.474 O,SkNq6 1.00046 0,7281

1,494 0.$7364 1.00040 0.7285

2.$1; 1.00257 1.000N4 0.7250

+ TMO*PH&SE _OUNOARY
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THERHOOYNAHZC PROPERTIES OF OXYGEN

20 P$IA I$OBAP

TEMPERATURE VOLUHE ISOTHERH I5OGHORE INTERNIL EN[HILPY ENTROPY C V Gp VELOCITY
OER[VAT[VE 0E_IVi TIVE ENERGY OF SOUND

OEG. R CU FT/L8 CU FT-P$[81LB PSIA/R 6TUIL8 6TU/LB BTU/LB-R BTU I LB -R FTISEC

97.868 0.01226 2091.72 317.9 -83.213 -83.168 0.50126 0,266 0.398 3805

100 0.01831 2060.21 312.3 -8Z,362 -82.316 0.S0986 O.Z6q 0,398 3781

10§ 0.01242 19SS.12 Z99.6 -40.37k -80.328 O.SZ92r 0,260 0,398 3723
110 0.01264 1862.64 287.3 -78.366 -78.339 0,64777 0.256 0,390 3664

11S 0.01267 1772,71 275.3 °76.397 -76.3S0 0.56545 0.EYE 0.398 3603

120 0.01270 164S.Z6 863.7 -74.4C8 *74.361 0.58239 0.248 0.398 3541

129 0.01292 1600.24 252.5 -72.414 -TZ.3?O 0.59864 0.244 0.394 347T

130 0.01306 lS17.68 _41.? -70.426 "70.377 0.61427 0.241 0.399 3N13

136 0.01320 1437.22 231.Z -68.431 *68.382 0.62933 0.23? 0.399 334P

140 0*01334 1359.10 221.0 _o6.434 -66.38N 0.64386 0.234 0.408 3279

1NS 0.01340 1283.1N 211.1 -64.433 -6N.333 0.66790 0.231 0.481 3211

160 0,0136k 1209.30 201,6 -02,N27 -62.376 0.67151 0.Z28 0.402 3141
lSS 0.01380 1137.49 192.4 -60.415 -60.364 i.60470 0.226 0.403 3070

160 0.01396 1067.65 183.4 -66.397 -54.341 0,69P62 0.223 0.4@5 2990

169 0.01413 9Rq,7_ 174.7 -56.370 -66.317 0.71000 0.220 0.486 2926

167.816 0.01423 962.Z7 170.0 -SS.224 -S9.171 0.71689 0,219 0.408 2863
167.026 2.69663 51.$3 0.13 ZS*090 39*031 1.ZS444 0.160 0.233 $90

170 2.73931 $2.36 0.13 ZS.;Sg 39.990 1.25746 0,160 0.233 994

176 Z.8zse6 54.33 0.12 26.283 36.749 1.26418 0,199 0.231 604

180 2,91S79 S6.26 0.12 27.103 37.901 1.27067 0,169 0,230 61N

185 3.00S39 50.16 0.11 27.918 39.648 1.27006 0.159 0.229 623

190 3.09412 60.04 0.11 28.?30 40.189 1.28309 0.158 0.228 633

195 3.18264 61.92 0.11 29.S39 41.326 1.Z8895 0.158 0.22? 642

200 3.Z7079 63.76 0.10 30.346 42.N59 1.291969 0.158 0.226 691
205 3.06862 65,$9 0.10 31.160 43.588 1,30020 0.158 0.226 699

210 3.44616 67.42 0,10 31.962 44.71N 1.30669 0,157 0.229 660

219 3.53344 69.23 0.10 32.762 46.838 1.31098 0.157 0.Z24 676

220 3.62049 ?1,ON 0.09 33.5S0 46.9§9 1.31613 O, 157 0.224 069
2ZS 3.78732 72.83 0.09 34.347 48.077 1.32116 0.157 0.223 693

230 3*7q396 74.62 0.09 35.143 49.193 1.32607 0.157 0.223 701
239 3.880N3 76.41 O.Og 3S.937 $0.308 1.33086 0.157 0,223 709

240 3.96674 76.18 0.09 36.730 51.421 1.33555 0.197 0.222 717

245 4.05290 79.qS 0.06 37.522 52+532 1.34013 O. 157 0.222 729

250 4.13693 61.71 0.88 38.313 93.642 1o34461 0,157 0.222 732

259 4.22484 83.47 0.08 39.10N SN.TSO 1.34900 0.1SG 0.222 ?NO
260 4.31063 85.23 0.00 39,893 55.867 1.35330 0.156 0.221 748

Z6S 4o39630 86.96 0.04 40*602 56.963 1.35752 0.196 0.221 795

270 4,48192 88.73 0.08 410470 68.068 1.3616S 0,196 0,221 762

Z?S 4.56742 90.47 0.07 42.257 S9.173 1,36570 0.196 0.221 770

280 4.66284 92.21 0,07 43.0N4 60.2?6 1.3697 0.156 0.221 777

285 4,73819 R3.95 0.07 43.830 61,378 1.37358 0.1§6 0.220 784

290 4.82346 99.68 0.07 44.616 62.480 1,37741 0.156 0.220 791

Zq5 4.90867 97.41 0.07 43.4C2 63.581 1.38117 0.156 0.220 790

300 4.99332 99.14 0.07 46.187 64.681 1.38467 0.156 0.228 803

310 5,1639N 182.69 0.07 47.?$5 66.880 1.39208 0.166 0.220 818

320 S.33366 106,03 0.06 ;9.323 69.07? 1.39906 0.156 0.220 832

330 S.90399 109.47 0.06 S0.889 71.272 1.40681 0.156 0.219 B4S

340 $.67317 112.94 0.06 52.4S9 73.46S 1.41236 0.156 0.219 8S0
360 S.84261 116032 0.06 5N.019 75.697 1.41871 0.156 0.219 871

360 6.01192 119.7N 0.06 59,983 ?7.848 1.42488 0.156 0,219 063

370 6.18112 123.15 O*OS 57.147 80.838 1.43068 0.156 0.219 096

300 6.35022 126,96 0.09 S8.710 82,227 1.43672 0.156 0.219 908

390 6.$1922 129.97 O.OS 68.273 84.416 1.N4241 0.156 0.219 920

400 6.68814 133.37 O.OS 61.639 86.609 1.4N795 0.156 0.219 931

410 6.85699 136.77 O.OS 63.396 88.793 1.4533S 0,196 0.219 943

420 ?.02577 140.17 0.09 64.961 90.981 1.45862 0,156 0.219 959

430 7.1RN49 143.56 0.05 G6.929 93.169 1,46377 0.1SG 0,229 966
440 7.36315 146.96 0.09 68.089 95.354 1.46880 0.156 0.219 977

490 7,53175 150.35 0.04 69.653 97.94? 1.47378 0,156 0,219 986

;60 7.?0031 153.74 0.04 71.218 99,736 1.47853 0.158 0.219 999

470 7.86883 157.12 0.04 72.784 101.926 1.48324 0,156 0.219 1010

480 6.03731 160.$1 0.04 74.391 104.117 1,N8786 0.196 0.219 1021

k90 8.20S74 163.89 O.ON 75.919 106.309 1.49238 0.157 0.219 1031

SO0 8.37414 167,27 O.ON ?7.488 108.502 1.49681 0.157 0.219 1041

S10 8.942S1 170.65 0.04 79.099 110,696 1.S0119 O.IS? 0.219 1052
520 8.71086 174.03 0.04 80.631 112.891 1,50542 0.157 0.220 1062

530 8.87916 1P7.41 0.04 82.209 115.089 1.50960 0.157 0.2E0 1072
5_0 9,04745 106.79 O.ON 83.781 117.246 1.51371 0.157 0.220 1082

5S0 9.21571 184.17 0.0k 890368 119.488 1.9177S 0.1§8 0.220 1092

560 9.38399 107.54 0.04 46.938 121.691 1,52172 0.158 0.220 1101
5?0 9,99216 lq0.98 0.04 80.520 123.896 1.52562 0.158 0.221 1111

S_O R,T2036 194.29 0.03 90.104 126.103 1.52946 0.158 0.221 1120

590 9.88853 197.66 0.03 91,690 128.312 1.53323 0.199 0.221 1130
600 10,_9G69 201,04 0*03 93,279 130.924 1.$369S 0.159 0.221 1139

" TW0-PH&SE 5OUNOARY
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G'2o

20 PS_A [508AR

TEMPERATURE OENSXTY

OEG. R LB/CU FT

THERfIOOYNAHIC PROPERTIES OF OXYGEN

V(OHIOV)p V(OP/DU_ -V(OP/OV

BTUIL8 PSI&-:U FTIBTU PSIA

• 97.060 81.$7238 Z13.55 14.634 170626,97

100 81.26677 Z12.16 1_.542 166572.91

105 80,48294 ZO8.9U 14.320 157353.81

110 79.71436 Z09.50 14.092 140479.14

115 70.94099 202.21 13.856 139938.59

120 70.16113 194.77 13.614 131721.96

125 77.3?940 195,28 13.365 123829.26
130 76.$8270 191.71 13.111 116220*63

135 75.782§8 188.08 12.853 108916.3?

140 7_.97401 z84.37 12.569 101096.e7

149 74°15619 180.59 12,322 55153.04

150 73.32812 176.71 1Z.051 88675.39

155 72,48867 172.?$ 11.777 02454®90

160 72,636S4 168.70 11.499 76402*92

165 70,77026 164.54 11.220 70790.52
167.816 70.27551 162.15 11.061 6762k.32

• 167.016 0.77090 34.46 2.180 19.12

170 0.36559 39*00 2,179 19.15

175 0.3938? 36,19 2.170 19.23

180 0,34296 37.38 2.176 19.29
105 0,33276 30.56 2.175 19.39

190 0.32319 39.73 2.174 lq.ko

195 0,31420 40.89 2.174 19.49

200 0.305?4 42.04 2.173 19.49

205 0.29?74 43.20 2.17Z 19.$3

210 0.29018 44.34 2.172 19.56

219 0.26301 _5*49 2.171 19.59

220 0.27621 46.63 2.171 19.6Z

229 0,26974 47,76 2.170 19,65
230 0.26350 48+89 2.170 19,67

Z3S 0,2S770 50,02 2.169 19.69

240 0.25210 51015 2.169 19*71

245 0.24674 52.27 2.169 19.73

250 0*24161 53.40 2.108 19.74

255 0*23670 54.52 2.168 19.76
260 0.23190 59.64 2.168 19.77

260 0.22746 96.75 2.166 19.78

270 0.22312 57.8? 2.167 19.80

275 0.21894 56.98 2.167 19.81

200 0.21492 60.09 2.167 19.82

285 0.21105 61,21 2.167 19.83
290 0.20732 62.32 2.167 19.04

295 0.20372 63.43 2.167 19.84

300 0*20025 64.54 2.166 19.85

310 0.19365 66.75 2.166 19.07

320 0.18746 66.96 2.166 19.00

330 0.18170 71.18 2.165 19.89

340 0.17627 73.39 2.165 19.g0
390 0.17116 75,60 2.164 19.91

360 0.1663_ 77.61 2,164 19.92

370 0.16170 00.02 2.163 19*92

300 0.15741 82,23 2.163 19.93

390 0.15339 04._ 2.162 19.9_
400 0*14952 86*6_ 2.161 19,94

410 0.14584 88.80 2.160 19.95

420 0.14233 91.10 2,159 19.95

430 0.13900 93.03 2.150 19.95

440 0,13581 95.56 2.157 19.96

450 0.13277 97.00 2,155 19*96
450 0.12986 100.U4 2.154 19.96

470 0,12700 102.29 2,192 19.97

480 0._2;42 104.55 2.150 19.97

N�O 0.12187 106.8_ Z.148 19.97

500 0.1194Z 109.0_ 2.146 19.96

910 0,11706 111.37 2.144 19.90
020 _.11480 113.66 2.141 19.90

530 0.11262 115,96 2.139 19.94

940 0.11053 228.27 2.136 19.98

550 0.10691 120.50 2.133 19.98

960 0.10656 122.92 2,130 19.99
570 0.10469 125.26 2.126 19*99

580 0.10288 127.62 2.123 19.99

590 0*10113 129.98 2+120 19.99

600 0.09944 132,36 2.216 19.99

* TWO-PHASE 8OUNDARY

(O¥/DT_D/¥ THERNAL
CONOUCTIVITY

I/0(G. R 9TU/FT-H_-R LG/FT-S£C
x 10 _

VISCO$1TY THERM4L OIELECTRIC PRSNOTL

OIF_USIVIT¥ CONSTANT NUMBER

0.0018629 0.11157 41.649 0.00344 1.56_72 S,3461

0.0010746 0.11094 39.953 0.00343 1.56611 5.1568

0.0019030 0.10942 36.278 0.003_2 1.5599n 4.7472

0.0019346 0.10781 32._73 0.0034C 1.55303 _.3792

9,001967k 0.10613 30.001 0,C0338 1._4765 4.0485

0.0020023 0.10438 2?.324 0.0033_ 1.541_5 3.7512

0.0020396 0,10257 24.924 0.0033_ 1.93521 3.4841

0.0020795 0.10070 22.761 0.0033C 1,52893 3.2440
0.0021225 0.09878 Zd.816 0.00327 1.92261 3.8204

0*0021589 0.09682 19.067 0.00323 L.51625 2.8350

0.C022190 0.09482 17.494 0,00319 1.50982 2.6617

0.0022735 0.09277 16.070 0.3031_ 1.50334 2.506?

0.0023329 0.09369 14.805 0.0031C 1._9676 2.3_84

0.0023980 0.00058 13.609 0+00306 1._9014 2.245F

0.0024697 0.0864S 12.627 0.00301 1.48342 2.13_9
0.0025133 0.00523 12.092 0.00290 1._7958 2.0015

0.0067670 0.00516 0._81 0.05963 1*00Z21 0.7824
0.006645_ 0.00523 0.48? 0.06146 1.00217 O.?SO0

0.0063859 0.00538 0,501 0.06573 1.00210 0.??50

0.0061496 0.00553 0.515 0,07010 1.00204 0.7707

0.0059334 0.00560 0,529 0.07457 1.00190 0,?669
0.005_345 0.00063 0.543 0+07916 1.00192 0,7636

0.005550? 0.00198 0.55? 0.0030k 1.00107 _.7606

0.0053601 0,00613 0.571 0.08863 1.00102 0.7580

0.0052211 0.00620 0.585 0.09353 1,00177 0.?557

0.0050726 0.00643 0.599 0.09893 2.00172 0,7536

0,0049333 0.00656 0.612 0.10364 1.00168 0.7517

0.094602S 0*00673 9*626 0.10886 1.00164 0,7500

0*0046791 0,00608 0.640 0.11410 1.00160 0.7404

0,0045626 0.00703 0.6§4 0.11960 1,00157 0.74?0
_.004_$24 C.00718 0.660 0.12512 1.00153 0.?456

0.0043470 0.00?33 0.682 0.1307_ 1*00150 0.7444

0.0042465 0.00740 0.695 0.13648 1.00147 0.7433

0*0041541 0.00763 _.709 0.14231 1.001_4 0.7423

0.0040640 0*00778 0,723 0*14629 1.00141 0.7411

0.0039781 0.00793 0.736 0.15437 1.00138 0.?399

0,0038960 0.00807 0.749 0.16054 1*00135 0.7389

0.0038175 0.80622 0,763 0.16679 1.00133 0.7380

0.0037423 0.00837 0.7?6 0.17313 1.00130 0.7372

0.0U36702 0,00851 0.790 0,17957 1.00120 0.736S

0.0036009 0.00866 0.803 0.18609 1.00125 0.7390
0.00353k4 0.00860 0.816 0.19269 1.00123 0.7352

0.0034704 0.00094 0*029 0.19940 1.00121 0.7346

0.0034089 0,00908 0*842 0*20619 1*0011q 0.7341

0.C032923 0,09936 0*868 0+22004 1.00115 0.7331
0*0031039 0,00964 00093 0,23425 1.00111 0.?323

0*0030826 0+00992 0.919 0*24882 1,00108 0*?325

0*0029070 0,01019 0.944 0.26373 1.0@109 0,7308

0*0520989 0*01046 0*968 0.27898 1.00102 0.7301

0.0528153 0*01073 0*993 0.29457 1,00099 0.?296

0.0027365 0.01100 1.017 0,31047 1.00096 0.7291

0*0026621 0*01120 1.041 0.32671 1.00094 0.7206

0*G025916 0*02152 2*065 0.34326 1.00091 0.?282

0,00252_1 0.01170 1,009 0*36012 1.00009 0*?2?8

0*0024619 0,01204 1.112 0.37720 1.00007 0.7279

0,002401_ 0*01229 1.135 0,39474 1.00009 0*?2?2

a.0o23447 0,01255 1.198 0.41290 1.00003 0.?2?0
0*0022902 0*01200 1.160 0.43053 1.00001 0,7260

0*0022383 0,01305 1.203 0.44884 1.00079 0*7266

0.0021467 0.01329 1,225 0.46742 1.00077 0.?269

0*0021413 0.01394 1,247 0*48626 1.00076 0*?264

0.0020999 0.01370 1,259 0*50535 1.00074 0*7264

0.0_20525 0.01402 1.290 0.$2470 1.00072 0*7264
0*0020106 0*01426 1.312 0.5442_ 1.90071 0.7265

0.001970& 0,01449 1.333 0.56407 _.00070 0.?266

0.0019324 0,01473 1,354 0.58412 1.0006B 0*726?

0,00109§4 0.0149_ 1.374 0.6044_ 1.00067 0*7269

0.0010599 0,01519 1.395 0.624_9 1.00066 0,7271

0,0010257 0*01542 1.415 0.64559 1.00064 0.72?4

0*0017927 0,01565 1._36 O*&6651 1.00063 0+?277
0,00176C9 0*01088 1,_56 0*68762 1,00062 0,7200

0.0017302 C.01617 1,47& 0.708q4 1.90061 0.7204

0.0017006 0,01633 1*k05 0.7304_ 1.00060 0.7288

0.0016720 0*01695 1.$1_ 0,75217 1,00099 0,7292
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G-2a

THERMODYNAMIC PROPERTIES OF OXYCLN

25 P$1J 1508AR

VOLUME ISOTHERN ISDCMOR( INTERNAL ENTMALPY ENTROPY D V C_ VELOCITY
DERIVATIVE OE_IVITIVE ENERGY OF SOUND

CU FT/LB CU FT-RSI_/L8 _SI&/e BTU/L8 BTU/LB 6TUILB-R 8TU / L9 -R FT/SEC

9?.087

100
105

110

115

120

125

130

135

1;0

1;S

150

1ST

100

165
170

172.051
172.051

175

180

185
190

195
200

205

210

215
.=20

225

230

235

2W0

Z;S

250
255

260

261

2?0
275

280

285

290

295

300

310

320

330
3;0

350

360

37O

380

398

WOO

;10

;20

;30

;$0

;6O

;ZO

;80

;90

540
810

$20

$30

5w0

550

580
5?0

$80

590

600

Q.31226 2002.0; 317.9 -83.212 -83.156 0.52126

0,01231 2050.86 312,3 -02.36; -82,307 _.5098;

0.012;2 1955.58 .=99.6 -80.376 -80.315 0.52925

0.0125; 1863.11 287.3 -28.388 -78.33C 0.5;7?5
0.01267 1773.10 .=75.3 -76.;(0 -76.3W1 0.365;3

0*01279 168S,7_ 283.0 -7;.;11 -7;,352 0.58836

0°01292 1600,?$ 252.8 -72,;21 °72.361 0.598b2

0._1308 1518,08 Zkl, 7 -70.kEg -75.368 0,81;2;

0.01320 1_37.73 231.2 -68.;35 °68.37; 0.62930

0.0133N 1359.82 221.0 -66.;38 "66.376 0.6;383

0.013;8 1283.68 211,2 -8;,;37 "6_,374 0,6S788

0,0138; 1209.8; 201,6 -62.;31 -62,360 0.671;8
0.01379 1138.0; 192,; -60.;2_ -61,356 O.bSk6T

0.01356 1068.22 18_,; -S8.;_1 -$8.337 0.697;9

0,01;13 1000.30 17;.8 -56,375 -S6.310 0.7099?

0.01;31 93;.22 168.; "5;,339 -5;.272 0.72213

0.01;38 907.63 163.0 -53.$00 -53._3; 0.72703

2,19;10 51,99 0.16 25.58; 35.7;1 1.2;511

2.23789 53,18 0.16 20.078 36.;37 1.2;912

2.31106 55,17 0.15 26,910 37,609 1.25572

2.38346 57,1; 0.15 27.?37 38.773 1.26210
2.;5618 59.08 O.Ik 28.560 39.930 1.26827

2.52802 61.0_ 0,1; 29.378 ;1.081 1.27;25

2*599;9 62.90 0.13 30.193 ;2,227 1,28006

2.67063 8k.78 0.13 31,005 ;3,368 1.28569

Z.?klk6 66.65 0,13 31.81_ ;;.8OS 1.29117
2.81203 68.50 0.12 32.62_ ;5.830 1.29650

2.88235 70,3; 0,12 33.;25 ;6.768 1.30170

2.952;5 72.17 0,12 $;.227 ;7.855 1.30676

3,02235 73.08 0.11 35.028 ;5,019 1.31171

3.09208 75.79 6,11 35.027 50.1;1 1.31653
3.1616; 77.60 0,11 38.62; 51.260 1,3212;

3.23106 79.39 0.11 37,;20 5_,378 1.32585

3.3003N 81.18 0.10 38.215 53,Ng; 1.33036

3.365N9 82.96 0.10 39.0C9 5;,608 1,JSN??

3.;3553 8;.73 U.IO 39,892 55,720 1,33909

3.507;6 86.$0 0.10 ;0,59; 56.831 1.3;332
3.87630 88.2? o.og ;1.385 57,9;1 1.3;7;?

3.6;50; 90.03 _.09 ;2.175 89.0;9 1.3515N

3.71370 91.78 b.09 b2,965 60.156 1.35553

3.782Z8 93.53 0,09 ;3,7S3 61,263 1.3515

3,85080 95.28 _,09 ;N.5;2 62.365 1.36329

3.9152k 97.03 0.09 ;5.329 63.;73 1.36707

3.96?62 96.77 0.C8 ;6.116 6;.576 1.37078

;,12;21 102.2; 0.05 N7.689 66.?81 1.37801
N.26060 105.71 0.08 ;9,260 68.983 1,35500

;.3_680 109.17 _.00 S0.829 71.18; 1,39177

N.33285 112,61 0.07 52,398 73.382 1.39833

;.86875 116.05 0.07 53,965 75.578 1.;0W70

k._O;§3 119.;9 G,07 55.531 77.773 1.;1080

;.9;019 122,92 0.07 57.057 79.96? 1.;1689

5.0?575 126.3; 0,07 58.662 82.159 1.;227;

S,21122 189.7& 0.06 60,227 8;.351 1,;28k3

5.3N660 133.18 0.06 61,791 06.5;2 1.;3398

5.48191 136.89 G.06 63.356 08,733 1.;3535

5.61716 1_0.03 0.06 6;.920 90.92; 1.;;;67

5.75233 1;3,;0 0.06 66.;81 93.115 _.;;982

5.887;6 1;6,80 0.06 68.058 95,305 1.;5;86
6*02253 150.20 0.06 69.616 97.;96 1.;5978

6,15_55 153,60 0.05 71.182 99.687 1.;6;60

6,29253 IS?,0O 0.05 7Z,Tkg 101,579 1.;6931

6,;Z7;6 160.39 0.05 7;.317 10;,072 1.N7393

6.56236 163.75 0,05 75.80& 10b.265 1.;78NS

6.69723 167.17 0.05 77,;56 108.;60 1.;8288
6,83206 170,56 O.OS ?9.028 110.656 1.48?23

6.96686 173.5; 0,05 80.601 112.853 1.;9150

7.10163 177.33 0,05 82.178 115.051 1.;9569

7.Z3638 180.71 0.05 83.752 117.251 1.;5560

7.37110 18;.09 0.05 85,330 119.;53 1.5038;

7.80580 107,;7 O.ON 86.910 121.657 1.50781
?._;0;7 190.85 0.0; 88.;02 123.463 1.51171

7.77513 19;.23 O.0N g0.077 126.071 1.51555

7.90577 197,&1 0.0; 91,66; 128,281 1*51933

8.0;;30 200,95 0.0_ 93.25; 130,;9; 1.02305

o TWO-PHASE 9OUNDARY

0 • 266

0,26;

0.260
0.255

0,Z52

0.2;;

0,Z;1

0.237

0.23;

0._31

0,228
0.22S

0.223

0.220

0.218

0.21T

0.161

8.161
0.160

0.160

0.159

0.159

0.159

0.150

0.158
O. 158

0 • 158

0 • lS?

_.157

0.157
0.157

0.157

0.157

0.157

0.157
0.157

0.157

O.LS6

0,156

0.156

0,1S6

0.156
0.156

0.156
0.156

0,156

0.156

0.156

0.156

0,156
0.156

0.156

0.156

0.156

0.156

0.156
0.156

0,156

0.156

0.156

0,156

0,157

0.157
0,157

0.107

0.157

0.157

0.188
0.lYe

0 • 150

0.158

0.159

0.15_

0.390

0.398

0.398

0.308

0,398
0.398

0.398

0.395

0.399

0.;00

O.kO%

0.;02
0.;03

O,;OS

0.;06

0*;08

O.;Og

0.236

0.235
0.23N

0.232
0,231

0.230

0.229

0.288

0.227
0,226

0.226

0.225

0,225

0.22;

0.22;

O.ZZ3

0.223
0.223

0.222

0.222

0.222
0.222

0.221

0.221

0.221

0.221

0,221

0.220
0.220

0.220

0.220

0.220

0.219

9.219

0,219

0.219

0,219

0.219

0,219

0,215

0.21q
0.219

0.219

0,219

0.21g

0.Z19

0.220

0.220

0.220
0.220

0.220

0.220

0,220

0.221
0,221

0.221

0.221

3805

378J.
3723

366;

3601

35;I

3;70

3;13
33;7

3280

3211

31;2

3071

2999

2925
2850

2819

sq5

601

611

620
630

639

6;5

657

666

67;

663
691

659

705

?218

723

731
739

766

?Sk

761

769
776

703

790

?q?

80;

518

031

8;k
857

570

803

055

90?

531
9_,3

95;

966

977

988

959

1QIQ
1020

1031

10;1

105_

1068

1072

1082
1052

1101

1111

1120

1130
1139
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G-2o

30 P$ZA I$08&R

TEHPERATURE VOLUME

0(G, R CU FT/L6

• g?.a74 0.01226

100 0.01231

105 0.01242

110 0.03254

115 0.01262

120 0,01229

LZ5 0.01292

130 0.01306
135 0.01319

140 0.01334

14S 0.01348

1S0 0.01364

lSS 0.013T9

_60 0.91396
16S 0.014_3

170 0.01631

12S 0.0144_

+ 12S,604 0.02452

4 178.684 1.85369
180 1.90232

18S 1.90932

190 2*03000

195 2,09130

290 2.1017?
205 2,21161

210 2.27153

215 2.33096

220 2.39010

22S 2._4911

230 Z,50287
Z3S 2.S664S

240 2.62485

245 2.68311

250 2.74123

2SS Z,r9922
260 2.85?09

265 2.91400

270 2.97202

27S 3.03009

280 3,00?58

28Y 3.14Y00

290 3.20233

295 3,25960

300 3.31681

310 304310§

320 3.$4S09

330 3*6S8Y4

3;0 3,27263
300 3.88612

360 3.99909

370 _.11290

380 4.22610

990 4.33921
400 4*4S224

410 4.56S20

420 _.67808
k3O 4,29090

_40 4.q0366

_SO 5.01638

460 5.12904

470 5.24165
480 0.35424

_90 5.46678

S00 0.$7928
510 0.69175

520 0.80420

530 0.91661

S_0 6.02900

050 5.24136

560 6.25370
570 6.36602

$80 6,42832

590 6.59050

600 6.70286

+ TMO*PHAS( _0UNOIRY

THERHOOYN_M[C P_OPE_TIES OF 0XYG£H

[SOTNERH Z$0CHORE [qTERN4L (NTNALPY (tITROPY C Ct VELOC[TY
v

0ERIV&TIV( 0ERIVlTIVE E_ERGY OF $0UN0

CU FT-PSZA/LB =SZA/R BTU/LG 8TU/LP 8TU/L0*_ 9TU / L8 °R FT/SEC

2092.3$ 317,9 -83.212 o83.144 0.50127 0.266 0.398 3805

2051.12 312.3 -82._66 -82.298 0.53582 G.25_ 0.39_ 378l

19S6.04 _99.6 °80.3?8 *8u.309 0.52922 0._0 0.398 3724

1863*58 287.3 -?q.301 -78.321 0._4272 0,_8b 0.398 3664

17?3.66 220.4 -26.402 -76.332 0,56541 0.25_ 0.398 3604

1606.23 263.8 *24.414 *24.343 0.58234 0.248 0.39_ 3841

1601.23 ZS2.6 °?2.424 -P2.352 0,59859 0.246 0.398 3478
1516.Sq 241*? -70,432 -70.360 0.61422 0.241 0.399 3413

1438.24 231.2 -00.430 -66,360 0.62927 0.237 0.399 3347

1360,14 221,1 -66.441 -6b.357 0,64380 0.23; 0._00 3280

1284.21 211.2 -04.441 -64,366 0,6S709 0.231 0.401 3212

1210.38 201*? -62,43_ -62,36C 0.6714S 0.228 0.402 3142

1131.60 192.4 -60.424 -60,340 0,66464 0.225 0,403 3071
1068.20 183.5 *S6.406 -58.329 0,69746 0.223 0,404 2999

1000.88 17408 -05.300 -06,302 0.70993 0*220 0,406 2925

936.61 166,4 0§4*344 004*26§ 0.72209 0.218 0.400 2801

870,5t 154.2 -52,207 -92.215 0,73397 0.215 0.413 2779

861.04 157.1 -52.016 *sl.g3s 0.730S0 0.215 0.411 2765

92,29 0*19 2S.983 36.2R0 1*23748 0.162 0.239 599
04,02 0.10 26,713 37.309 2.24327 0.161 0,238 668

56.11 0.10 22,S52 38,492 1,24976 0.161 0.236 618

56,11 0.12 28.366 39.666 1.25602 0.160 0.234 527

60,08 0.17 29.214 45.032 1,26207 0.160 0.233 63?

62.03 0,16 30.038 41.991 1.26794 0.159 0.231 646
63.96 0.16 30.856 43,145 1,27364 0.159 0.230 55S

6Y,82 0.15 31.624 44.293 1,27917 0.1sq 0*229 654

67.76 _.15 J2.487 4S.436 1.20455 0.158 O.ZZ8 673

69.63 0.14 33.298 46,S76 1.24979 0,158 0.227 681

21.49 0.14 34.1U6 47.711 1.29490 0.158 0.222 690

?3,34 0.14 3k.glZ 48.643 1.29987 0.158 0,226 698
70,18 0.13 35.715 49,973 1,30423 0.158 0.226 706

27.01 0.13 36.517 51.099 1.30947 0.157 0,225 214

?e.s2 0.13 37.318 $2.223 1,31411 0.107 0.225 ?22

80.63 0.12 38.117 03.340 1,31864 0,157 0,224 739

82.44 0.12 38.914 S4.464 1.32302 0,157 0.224 738
84.23 0.12 39,71_ 55,582 1.32742 0.152 0.223 740

86.02 0.12 40.S00 S6.698 1.33167 0*157 0,223 753

87.80 0.11 41.299 57.812 1.33583 0*1Y7 0,223 760

89.58 0.11 42*092 58.925 1.33992 0.157 0.222 764

91.35 0.11 42.88S 60,037 1.34392 0.1S? 0.222 ??S

93.12 0.11 43.676 61.147 1.34285 O*tS? 0.222 782

96.86 0.11 49*466 62.256 1.3S121 0.106 0.222 789

96.64 0*10 _5.256 63.364 2.35500 0.156 0.221 ?_
96.40 0,10 46*045 64.471 1,35922 0.1_6 0.221 803

101.90 0.10 97,622 66.682 1.36647 0.156 0.221 017

109,2F) 0.10 49,196 68.890 1,37346 0.106 0,221 831

108.86 0.09 S0.769 21.095 1.38026 0.156 0.220 844

112.33 0.09 52,340 23.296 2.38684 0.155 0.220 857
11S.79 0,09 53.910 75.499 1.39322 0.156 0.220 870

119*24 0.06 5§.479 77*698 1.39941 o.156 o.22o o62

122.58 0.06 57.047 79.695 1,40543 0.156 0.220 890

126.12 0.06 50.614 82.091 1.41129 0.156 0,220 907

129.55 0.06 60.181 84.286 1.41699 0.156 0.219 919

132.96 0,06 61.747 86.480 1.42250 0.156 0,219 931

136.41 0.07 63.313 88.674 1.42295 0,156 0.219 943

139,83 O,O? 64.879 90.867 1.43325 0.156 0.219 954
143,24 0.07 66*445 93.060 1.43841 0.156 0.219 966

14G.69 0.07 66.012 99.2_3 1.44345 0.156 0.219 977

190.06 O.OP 69.070 97*446 1.44838 0.15_ 0,219 988

193.42 0.07 71.1k6 99.639 1.45320 0.156 0.219 999

1S6.87 0,06 22.716 101.833 1,45792 0.150 0.219 1010

160.27 0,06 74.283 104.027 1.46254 0.15? 0.219 1020

163.62 0.06 79*8S3 106.222 1.46705 0.152 0.220 1031

162.07 0,06 ?7,424 108.418 1.42190 0.107 0.220 1041

170,46 0.06 78*996 110*610 1.42589 0.197 0.220 1052

123.89 0*06 80*5?0 112.814 1,48012 0,157 0.220 1062
127.24 0*06 82,146 110.033 1.48431 0,102 0*220 L072

180.63 0*06 83.723 117,215 1.48342 0.102 0,220 1062

164.02 O.OS 00*302 110,418 1*40247 0.108 0*220 1092

167.41 0.09 86.882 121.623 1,49644 0.158 0,221 1201
190,29 0.05 88.469 123.830 1,S0034 0.198 0.221 1111

194,18 0,09 90,051 126,039 1,50419 0.158 0,221 1121

197,56 0,C5 91,638 128,200 1.50292 0,159 0.221 1130
200,94 0,05 93,228 Z3G.464 1.51169 0.159 0,221 1139
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THERMODYNAMIC pROPERT%E$ OF O_YGEN

30 _$10 IS06AR

TEHPERATUR( O(NSZTY V(ONIDVIp VIOPIOU_ -ytOP lOV_ (Q¥10T_=SV THERMAL v]SCO$]TV THERR&L O[[LECTRIC pRANOTLCQNOUGTIVITV 0ZFFUSZV;1Y COI_T&NT NuHeER

DEG. R LB/GU FT 8TU/LB p$II-3U FT/BTU PSIA I/DEG* R BTUtFT-HR-R LS/[T_ SQ FT/HR

! 97,874 81,97499

100 81,Z5169

100 00,_0809

110 79. Tt�T3

11S 78.94623

120 ?8olGTOb

lZS ??°38165

130 76.90g$?
13S 7S,78q94

140 ?4,98137

14S ?4,16390

150 ?3.33639

iS5 72o4q745
160 ?t.649q0

169 70.?0926
170 69.8q083

17S 64.9qq63

179.004 68.8?905

t?S+_64 Q.93946
100 0.52424 36.49 Z,184

180 O,SOT?q 37.71 Z.183

190 0._9247 $0.93 Zo101

t�S 0.4701S 40,13 2.180
Z00 0,464?3 41.32 2,179

200 0._0212 42.51 2.170

210 0°44023 43.68 2*17?
210 0.42901 4_.lMb _,_??

220 0,41038 46.02 Z._T6

Z2S 0,40831 47o10 Z._79

Z30 0.390?4 40.34 2.175

_39 0,389_4 49,49 2.174
240 0,3s097 91,63 2,174

24S 0,3?2?0 51,70 Z.1?3

290 0.36400 92.92 2._73

259 0=3§724 04,00 2,1P3

260 0.39001 99.19 2._?Z

265 0.34307 $6.32 2,172
270 0.33641 S?,49 _.i72

27S 0._3002 98.$0 Z,_7t

280 0,32380 $9.70 2.17_

205 0o31797 68.82 2.171

29D 0.3_227 4t.95 2,172

299 0.306?9 63.0? 2,$T0

300 0.30149 64.19 Z.170

310 0.Z9146 66,42 2.170

320 06_8200 68.69 2.t69

330 _.27330 ?0.08 2.169

340 0°2690? 73.10 Z._68

350 0.29732 79.33 2.16_
360 0.2S003 ??,S9 _,_67

3?0 0*24314 79.77 2.166
300 0.23662 02.00 2*1_6

390 0023046 04*22 2.165
400 0,22461 06.49 2o_64

410 0.21909 88.67 Z.163

420 0.21376 00.91 2.162

430 0,200?3 93.14 2,161

440 0°Z0393 95.30 Z.199

450 0.19939 9T.63 2.190

460 0,19497 99.80 2.196

4?0 0.19078 102.13 2.199

480 0.1_677 104.40 2,193

490 0.10_q_ L06.67 2*191
500 0.17923 100.90 Z,148

910 0.17969 111923 _,146

920 0.17229 113.53 2.1_4

530 a.16902 115.43 2.141

5_0 0°16587 110.15 Z.130
990 0.16283 120.47 2*130

960 0.15991 122,81 2,$32

STO 0.19700 _25._9 2.129
980 0.19436 127.5_ 2.120

990 0.15173 t29,88 2.122

_00 0.14919 132,26 2.114

213.60 14.633 170683.20 0.0018623 0.11197 4t.663 0.00344 1.56879 5.3474

212.23 14.542 266696.99 0.0018741 0.11095 39.978 0.00343 1.56615 5.1993

200.97 14.321 15743?.9? 0.0019031 0.10943 36,302 0.00342 1.S_002 _.r995

_0S.65 lk.O92 148563.81 0,0629338 0._0762 32.995 0.00340 1.99387 ;.3013

202.Z_ 13,856 140023.77 0.0_19665 0._0614 30.022 0,00338 1.94770 4.0504

198.89 13._1_ L31007.65 0.0020013 0.10439 27.34r 0.00336 1.54190 3.7531

195.36 13,366 123905,99 0.0020386 0.102g0 24.q42 0.00333 1.539_6 3._898

191.0d 13,112 _16307.51 0,0020794 _.10072 Z2.?78 0.0033_ 1.$2099 3.2496
188.17 12.853 109003,8? 0.00t1213 0°0q800 20.832 0.00327 1,92267 3.0298

1_4°kb 1_.590 101900.11 0,0021679 0.09604 19,082 0.00323 2.51630 2.0363

180.60 12.323 95241.87 0,0022176 0.09484 17.50_ 0,00319 1.50988 2.66_9

176.81 1_.052 06T64,93 0.0022719 0.00279 16.092 0.00319 1,993_0 2,9078

172.86 11,7?7 82545.2? 0.G023312 0.090?2 14.817 0.00311 1._9685 2.3694
160.81 1t.900 769?4.02 0.0023960 0.08061 13,671 0.00306 1.49022 2.2465

_64.65 11.221 ?0842._S 0.0024675 0.08647 12,63_ 0.00301 1.48349 2.1377
160.39 10.939 65342.11 0.002946_ 0,00431 11.?0q 0.00290 1.47667 2,_421

156.01 10.65_ 60064*54 0.0026343 0.00212 IO*8TZ 0.00240 1.46973 1,9900

195.40 10.619 59396.96 5.0026471 0,0010_ 10.?6+ 0.00209 1.46077 1.9_83

39.42 2.286 28,22 0.0067999 0.00950 0,91_ 0.04281 t.003_1 0,8020
20.34 O.OUS+_OZ 0,00963 0.524 0.04S22 1*00312 0.?956

28.49 0.0062479 9.009?8

20*62 0.0060101 0.00593

26.73 0.0U87939 0.00607

20,63 0°0_99q60 0.00622

26.92 0.0_5413_ 0.00637

29.00 0.0092493 0.00692

29.07 0.0050888 0,00667

24°13 0.0_49428 0.00681

29,19 0.0040064 0.00696
29.24 0.004678_ 0.00711

29,29 0.0_4557_ 0.00?26

29,34 0.0044444 0,00?40

29*30 0,0043371 0.00799

29,42 0.00423_4 0.00770

29,49 0.6G41390 0o00710

29.48 0.00404?3 0.00600

29.52 0,0_39600 0,00614

29,94 0,0038768 0.00829

29056 0,0037973 0.00044

29.59 2,0_37213 0.00800
2_.61 0,0;36486 0.00072

29,63 0,003_709 0.0088?

29*65 0.@03_120 0.00901
29.6? 0,003447? 0.00919

29.70 0,0033269 0.00943

29.73 0.0_32140 0.00170

29.75 0,9031093 0.00908

29.78 0.0030126 0.01025

29.00 0.0029201 0.01092
29,81 0.0628343 0,010?0

29,03 6°0027936 0.01109
29,04 0,0026?76 0.01131

29.06 O.O02bOS? 0.01167
29.87 0.00253?8 0.01103

29.08 0.0024734 0.01260

29.89 0°0024124 0.81234

29*q0 0.0023943 0.01299

29.91 0.092299_ 0,01284

29.91 0.0022464 0.01306

20.92 0.0021_1 0,01333

29.93 0.0021481 0,01397

29,93 0.0021022 0.01301

29*94 0.0026533 0.0L400

29.94 0*0026162 0.01429

29.99 0,0019758 0.01_03

zq,q5 0.00193?0 0.01476
29*96 0.0018997 0.01499

29,96 0,0018639 0.01S23

29.96 0,00_8294 0.01549

_9.97 0,00179_0 0.01S66

29.97 0,0017642 0,01991
29.9? 0.0017333 0.0t613

29.90 0.0017039 0,01636

29.90 0.001674? 0.01698

0.53? 0.04829 1.00302 0.1892

0.991 0.09143 1.00203 0.7834

0.969 0,00_3 1.002_4 0.?789

0,979 0.0_109 _.00276 0.?742
0,99_ 0.06122 1.00269 0.?709

0*606 0.06462 1.00262 0.167t
0.0_0 0.06800 1.00259 0.764t

0.634 0.07160 1.00249 0._614

0.647 0,0792_ L.002_3 0.?989

0.661 0.0?886 1.00237 0oP967

0,0?9 0.08298 1,00232 0,79_7

0°088 0.00637 1,00226 0,7929

0.702 0.09023 1.00222 0,7912

0*?15 0,0_4_S t.00217 0.?496

0,?29 0,09819 1.002_2 0 *?4?0

0.742 0,10230 1,00208 0*?k61

0.795 0.10649 1.00204 0,7446

0,76q 0.11006 1.00200 0,7433

0,?63 0.11_92 1,00196 0.7421

0°?95 0.119_4 _o00193 0.7411

0,008 0.12362 t.00109 0.?k02
0.8_1 0.12809 1,00106 0.7393

0.034 0,t3295 1.00102 0,730_

0*04? 0.13710 1o0017g 0.73T7

0,8?3 0.14630 1.00173 0.736_
0.898 0.19589 1,00_68 0,73_2

0*023 0,16964 1.00162 0.r_2

0*048 0.17562 1.00158 0.?333

0*9?3 0.18902 1.00153 0.7324

0._)7 0.19624 1.00149 0.7317

1.0_I 0.2060? X.001¼4 0.7310

10046 0.2t772 1.00141 0+?304

1,069 0.228?0 1.00137 0.7299

1.09Z 0,24004 t.00133 0.7294

1.136 0,29151 t.00130 0.7290

1.139 0,26317 1.00127 0.?206

1.161 0.2?903 1.00124 0.P2_3
1.184 0.28?08 1.00121 9.P280

1.206 0,29930 1.00118 0.727_
1.228 0,31171 1.00116 0.?2?6

1.290 0.32_29 1.00113 0.7275

1.272 Q,33703 1.00111 0*?274

r

1"293 0*34999 2*00109 0.7274
Lo31§ 0,36302 1,001U? 0.72?4

1.336 0.37622 1,00104 0.72?3

1.397 0.364_1 1o00102 0.72_9

1,377 0,40314 1,00100 0,????

1.398 0.416_2 1,00099 0.?2?8

_.418 0.43064 1,0C09/ 0.P291

1.430 0,44460 1.00099 0./283
1.490 0.490?0 1.00093 0.?206

1,476 0.47292 1.00092 0.7290

1,_90 0,40720 1.00090 0,72q4

1,510 0,00177 1.00009 0.729+
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THERMOOYN&HEC PROPERTZE$ OF OXYGEN

39 PSI& [50BkR

TENPERATURE VOLUHE ISOTHERH ]S OC:HORE ZNTERN&L ENTHALPY ENTROPY G V Cp VELDG[TY
DER[VATIVE OERIVATZVE ENERGY OF $OUHO

OEG. R CU FT/LB OU FT-P$1A/L8 =SIAIR BTU/LB 8TUILB BTU/LB °R OTU / 18 -R FT/SEC

97.881 0.01226 2092.66 317.9 -03.211 -83.131 9.50128 0.266 0.3R8 3806

100 0.01231 2051.57 312.k °82.360 °82.289 0,50960 0.264 0.398 3782

100 0.01242 1996.50 299.6 -80.301 -8_*300 0.52920 0.260 0.398 3724
110 0.01254 1864.04 287.3 -78.373 o70.312 0.54?70 0.256 0.098 3669

119 0.01267 1TTk.14 775.4 -76.409 -76.323 0.56538 0.292 0.398 3604

120 0.01279 1686,71 263.8 -?4.416 -?k,334 0.90232 O* 240 0.390 3542

129 0.01292 1601.72 252.6 -72.427 -72.343 0.59097 0.2;k 0.398 34?0

130 0.01306 1919.09 241.8 °?O.k3S -70.391 0,61419 0.241 0.399 3414

130 0.01319 1430.76 231.3 -68,442 *G4.396 0,629ZS 0.237 0.399 3340

140 0.01334 1361.66 221.1 -66.445 -66.399 0,64370 0,234 0,400 3281

145 0.01348 1204.74 211.2 -64.449 -64.307 0.65782 0.231 0.401 3212

150 0.01364 1211.92 201.7 *62.440 -62.351 0.67142 0.226 0.402 3143

1SO 0.01379 1139.19 192.S *60.429 -60.340 0.64_6t 0,225 0.405 3072

160 0.01396 1069.39 163.S -58.411 -58.321 0.69?43 0.223 0.404 3000

169 0.01413 1001.46 174.0 -56.306 -56.294 0.70990 O* 220 0.406 2926

170 0.01431 939.k0 166.4 -Sk.3SO -54.257 0.72216 O. 218 0.400 2052
170 0,01449 0T1.11 156,3 -52*303 *02*209 0.73394 0.219 0.411 2776

170.807 0.01464 822.31 192.1 -Y0.702 -S0.607 0.74299 0.213 0.413 2T16

178,887 1.&0682 52.4? 0.22 26.319 36,732 1.23103 0.163 0.242 602

100 1.61892 92.94 0.22 26.510 3?.002 1.23293 0.162 O.Zk2 604

109 1.87293 59*05 0.21 27.362 30.209 1.23913 0.162 0.239 610

190 1.72635 57*12 0,20 28.206 39,396 1.24540 0.161 0.237 624

190 1.77929 99.15 0.20 29.047 40.978 1.20102 0.161 0.236 634

200 1.83180 61,15 0.19 29.880 41.792 1,29756 0.160 0.234 844
209 1.00393 63.13 0.16 30.7C0 42.918 1*29332 0.160 1.233 653

210 1.93973 60.00 0.18 31.532 44.078 £*26091 0*159 0*231 662

215 $.90724 67.01 0.17 32,353 45.232 1.274_34 0.1sq 0.230 671

220 2.03849 68,9?. 0.17 33,169 46°381 1.27963 0,199 0.229 679

229 2.08991 70.81 0,17 33.983 47.526 1.28477 0.150 0.220 606

230 2.14032 72.69 0.16 3%*795 40.666 1.26979 0.194 0.226 696
239 2,19093 ?4.96 0,16 39,603 49.003 1.29468 0*190 0.227 705

240 2.24130 76.42 0.15 36.410 sE,g3E 1,29945 0.198 0.226 713

245 2.29167 ?6.26 0.15 37.215 52.067 1.30411 0.194 0.226 721

290 2.34182 80*09 0.15 38.017 93.195 " 1.30667 0.157 0.229 729

295 2.39164 81*92 0*14 38*819 94.320 1.31312 0.157 0.225 ?36

260 2.b41Tk 03.73 0.14 39.618 59.443 1o31749 O. 197 0°224 71P4
265 2.49154 89.54 0.24 40.417 96,064 1.32176 0.197 O.ZZ4 ?92

270 2.54123 87.34 0,13 41.254 57.603 1.32994 0,157 O*ZZ4 759

279 2.59003 09.14 0,13 42.009 98,801 1,33004 0.107 0.223 767

280 2,64034 90*92 0.13 42.004 59*916 1.33489 0*107 0,223 774

209 2,68977 92.71 0.13 43*590 61.031 1.33851 0.157 0*223 701

290 2.73910 94.48 0.12 44.391 62.144 1.34188 0,157 0.222 780

299 2.70042 96.26 0.12 45,i83 63.299 1,34968 0.197 0.222 796
300 2.03769 98.03 0.12 45.974 64.365 1.34941 0,196 O.ZEZ 043

310 2,93593 101.59 0.12 47.S55 66.903 1.39668 0.156 0.222 016

320 3.03400 109.06 0.11 49.133 68.75? 1.36371 0.156 0.221 830

330 3.13188 100.50 0.11 50.709 71,007 1,37051 0.156 9*221 043

340 3,22961 112.05 0,18 92.283 73,214 1.37710 0.156 0.221 09&
390 3.32719 119,52 0.10 53.056 75,41g 1.38349 0.106 0.220 069

360 3.42464 118,99 0.19 55.427 ?7.622 1,38970 0.156 0.220 002

370 3*52198 122*45 0*10 56.997 79,023 1.39573 0.156 0.220 094

360 3.61921 129.99 0*09 S0*966 82.023 1.40199 0*156 0.220 907

390 3.71635 129.35 0*09 60.135 84*221 1.40730 0.156 0.220 919

400 3.81341 132.79 0.09 610703 86.418 1.41286 0.196 0.220 931
410 3.51040 136.22 0.09 63.271 88.614 1,41029 0,156 0.270 942

420 4.00731 139.65 0.08 64*038 90.810 1.42390 0,156 0*220 9Ok

430 4.10416 143.00 0.00 66.406 93.009 1.42074 0,156 0.220 9G5

440 4.20096 146.90 0.08 67.973 95,200 1.43379 0.156 0*219 97?

400 4.29770 149.92 0.08 69.541 97.399 1.43072 0.196 0*220 988

_bO 4.39439 153 *33 0.08 71.110 59.590 1.44355 O. 156 0.220 999

475 4.49104 196*74 0.06 72.679 L01.706 1.44027 0.156 0.220 1010

460 4.50765 lb0*15 0.07 74.249 103.962 1.45289 0.157 0.220 1029

kqO 4.60422 163.56 0.07 75.025 106*179 1.49742 0.157 0.220 1931

500 4.78075 166.96 0*07 77*392 100.376 2.46186 0,157 0.220 1041

510 4.87725 170.36 0.07 78.965 110.579 1.46621 0,157 0.270 1092

920 4.97372 173.76 0,07 00.540 112,775 1.47049 0.157 0.220 10_Z

530 S,07017 177.18 0.07 02o116 114.976 1.47468 0.197 0.220 1072

SkO 5.16650 180.50 0.07 83.694 117.179 1.47880 0.157 0.220 1002
950 5.262q0 183.95 0.06 85.273 119.383 1.k0204 0.158 0.221 1092

060 5.36930 187.34 0.06 86.899 121.589 1.46602 0,156 0,221 1101

570 5*49569 190.73 0*06 88.438 123.797 1,49072 0.150 0.221 1111

580 5.$5202 194,12 0.06 90.024 126.007 1.49457 0.108 0.221 1121

590 S.64833 197,51 0*06 91,612 128.219 1.49535 0.159 0.221 1130
600 5*74462 200*09 0,06 93.203 1_C,;34 1.S0207 0.109 O.ZZ2 1139

• TNO-PHA_E OOUNOAR¥
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G-2a

3S PSZ& IS081R

T(HPERATUR( OEHSITY V(OH/OV_

O[G. R L8/CU FT 8TU/LB

THERMODYNAMIC PROPERTIES OF OXYGEN.

VIOP/OU_ -V(OP/OV) T (OV/OT_ctV TH(RHAL V[SCOSZTY THERHAL O[ELECTRIC PRANOTL

_ONDUCTZV|TY 0[FFUSZVIT¥ CONSTANT NUHBER

PSIA-CU FT/BTU PSZA l/ OEG. R BTU/FT-HR-R X 1SJ[O5 SQ
L8/FT- C FT/HR

+ 97,801 81,57630 213.63 lq.633 170711,3z

180 01.20408 212.26 14.042 1666q8.41

100 00.4q061 20q.00 14.321 1S7480,G4

110 T9.72241 200.69 14.092 140606,13
115 16,94500 202.3Z 13.006 140066.36

120 78o17002 198.89 13.614 131000.5S

125 ?7,38477 19S.kO 13.366 123940°69

130 76.59266 191.84 13.112 116350.95

130 ?S*79302 108.21 12.853 105047.6Z

140 74.90S0_ 104.51 lz.sgo 102029.18

140 74.16767 169.73 12*323 90206*2r

150 73.34052 176.86 12.052 08809.63

lSS 72.S0184 172.91 11.Y70 42590.41

160 ?1*65058 168.66 1L*S01 ?6619.56

16§ YO*YSS2S 164.71 11.221 70800,44

170 6q._0417 160.45 10,940 65388.53

175 69.00S37 IS6.00 10.655 60111.45

• 178.887 60.29292 102,09 10.433 S6157*66

* 170.867 0.62235 35.76 2.180 32,66
140 0061769 36.04 2.180 32.70

180 0.5q776 37.29 2.186 32.91

190 0.57926 38.52 2.100 33,09

190 0.56202 39.75 2.103 33.24

200 0*04591 40,96 2.182 33.38

200 0*03081 42,16 2.181 33.51

210 0051660 43,35 2.180 33.62

215 "0.S0321 44.54 2.179 33072
220 0.490S6 45*T2 2.179 33.41

ZZS 0.47500 46.09 Z.178 33.89

230 0.46722 46.06 2.177 33.96

235 0.4S643 49.22 2,177 34.03

240 0.4_1S 50,37 2.176 34.09

240 0,43638 51.53 2.176 34,10

250 0.42702 52.68 2.175 34,20

255 0.41809 53.82 2.175 34.25

260 0.40954 54,94 2,175 34.29

265 0.40136 $6,10 2.174 34,33

270 0.353Sl 57.24 Z,174 34,37

275 0038598 58.37 Z.173 34.40

280 0.37674 59,S0 2.173 3_.44

285 0.37178 60063 2,1?3 34.47
290 0.36500 61.76 2.173 34.49

295 0.35863 62.89 2.172 34.52

300 0*3S240 64.01 2.172 34.55

310 0,34061 66.26 2.172 34.59

320 0.32960 68,50 2.171 34.63
330 0.31930 70.73 2.170 34,66

340 0.30964 72.96 2,170 34,69

350 0.30055 7S.19 2.169 34,72

360 0.29200 77.42 2.169 34,75

370 0,28393 79.65 2.188 34.27
300 0.2?630 81.88 2,167 34,79

390 0.26q06 84.11 2.167 34.81

400 0.26223 06.34 3.168 34.82

410 0.20S73 88.57 2.165 34,84

420 0.249S4 90.81 2.163 34,85
430 0.24366 53.05 2,162 34,88

440 0.23804 95,29 2.161 34.07

450 0.23268 97.54 2.159 34.84
460 0.22758 gg.79 2.158 34.09

470 0,22267 102.05 2.158 34.90

400 0.21790 104,32 2.154 34.91

490 0,21348 106.59 2.152 34,92
500 0,20517 100.07 2.150 34.52

510 0,20503 111.16 2.147 34093

520 0,20106 113,46 2,145 34,94

530 0.19723 115,77 2.142 34,94

540 0.15350 116.0q 2,139 34.95
550 0.19001 120.41 2.138 34.95

560 0.18659 122,75 2.133 34.96
570 0.18329 125.10 2.130 34.96

500 0,18011 127.46 2.126 34.96

5q0 0,17704 129,83 2,223 34.57

600 0.17400 132.21 2.119 34.g7

+ TMO-PH&S( 9OUN0&RY

0.0016620 0*11158 41.670 0.00344 1*56070 5,3480

0*0010730 0,11098 39.950 0.00343 1,58617 5.1605
0.0019027 0.10943 38.313 0*00342 1.58004 4*7506

0*0019335 0,10783 33.006 0*00340 1.55385 4.3023

0*0019661 0.10610 30.032 0,00330 1.54772 4.0514

0*0020009 0*10440 27.357 0.00338 1.54152 3.7540

0*0020381 0*10259 24*951 0*00333 1,53520 3.4868

0*00207?9 0*10073 22,787 0,00330 1.$2901 3*2483

0*0021207 0*09881 20,541 0.00327 1.52270 3.0306
0*0021669 0*05605 15.090 0*00323 1.51633 2.8370

0*0022160 0*09485 17.515 0.00319 1*50991 2.8637

0*0022711 0.09281 16,054 0.00315 1,50343 2.5083

0*0023303 0*0?0?3 14.824 0,00331 1.49808 2.3899

0*0023551 0*00062 13.677 0,00308 1.49025 2.2489

0*0024683 0,08649 12.644 0,00301 1.48353 2.1381
0.0025452 0.08432 11.715 0.00295 1.47671 2.0424

0*0028329 0.08213 10.877 0.00290 1.48977 1.9590
0.002?081 0,00042 10.283 0,00205 1*46429 1.9023

0*006778? 0.00585 0.526 0.03748 1.00370 0.811Y

0.0067109 0.00568 0*529 0.03005 1.00367 0.0090

0*0064200 0.00583 0.542 0,0407_ 1.00358 0.8013

0*0061599 0*00590 0*556 0.04347 1.00344 0*7943

0*0059251 0,00612 2,589 0*04625 1.00334 0*7883

0.0057118 0,00627 0*583 0.04908 1.00325 0.r830

0*0055162 0.00041 _.596 0.05198 1.00316 0.7784

0.0_53365 0*00856 0.810 0*05490 1*00307 0.7743

0*0051705 0*00671 0,624 0,05789 1.00299 0.7708
0*0050163 0*00608 0.637 0,06094 1.00292 0.7874

0*0040727 0*00700 0.851 0,08404 1.00285 0.7644

0.@047385 0*00715 0.664 0.06720 1._0273 0.7810

0.0046128 0.00730 0.678 0.07041 1.00271 0,7594

0*0044943 0.00744 0.891 0*07368 1*00265 0.7572

0*0043527 0.00759 0.705 0.07700 1.00259 0.7552

0.C042773 0,00773 0.710 0,08030 1.00254 0.7534

0.0041774 0.09788 0,?32 0.08307 1*00249 0.7512

0,0040827 0*00803 0.745 0*08741 1.00243 0*7492

0*0039927 9,00818 0,708 0.09099 1.00239 0.7475

0*0035071 0*00833 0.772 0.09462 1.00234 0,7480

0,0038254 0*00847 0*785 0,09829 1.00229 0.7446

0*0037474 0,00061 0*798 0,10200 1.00225 0.7434

0*0036728 0*00876 0.011 0,10577 1.00221 0.7424
0*0036015 0.00199 0*024 0.10958 1.00217 0.7414

0.0035330 0.00904 0,837 0.11344 1.00213 0*7405

0,0034674 0*00918 0.050 0*11738 1.00209 0.7396
0.0033437 0.00946 0,875 0,12533 1,00202 0.7381

0*0032292 0,00973 0*q01 0.13350 1.00198 0.7368

0.0031225 0.01001 0.926 0.14187 1,00190 0.7358

0*0030236 0,01026 0*950 0,15044 1,00184 0.7345

0.0029308 0.01054 0*975 0*15920 1*_0179 0.7336

0.0028439 0.01061 0,999 0*16815 1.00174 0.7327

0.0027822 0,01107 1.023 0.17727 1.00189 0*7320
0,0026853 0,01133 1,047 0.18658 1.00164 0.7313

0°0026128 0.01159 1,071 0.19607 1.00160 0*7307

0*0025442 0*01185 1.094 0.20574 1.00158 0*r302

0*0024792 0.01211 1.117 0.21557 1.00152 0.7257
0*0024178 0.01236 1.140 0.2255_ 1.Q0148 0.7293

0.0023591 0.01261 1.183 0.23075 1.00145 0.7290

0.0023035 0.01286 1.186 0.24609 1.00141 0,7287

0.0022504 0.01310 1.200 0.25850 1.00138 0.7204

0.0021999 0,01335 1.230 0.28722 1.00135 0.72_2

0*0021518 0.01359 1.252 0.27001 1,00132 O.r2SO

0.0021054 0,01383 1,273 0.28094 1.00130 0.7279

0.0020612 0.01407 1.295 0.30002 1.00127 0.227_

0,0020109 5.01431 1.318 0*31123 1.0012_ 0.7278
0*0019783 0.01454 1.337 0.32255 1.00122 0.7275

0,0019393 0.01470 1.358 0*33403 1.00119 0.r250

0.0019019 0,01501 1.379 0.3456_ 1._0117 0.7281

0.0018659 0.01524 1.399 0.35737 1,00115 0.7282

0.0010313 0.01547 1,420 0.38923 1,00113 0._84

0,00175?9 0.01570 1.440 0.30120 1,00111 0.7_87
0.0017658 0.01592 1.480 0.39329 1,_0109 0.7290

0,0017348 0,01615 1,480 0.40949 1.00107 0.7293

0,0017049 0,01837 1.499 0.4178_ 1.00105 0.7297

0.0016780 0.01660 1.519 0.43023 1.00103 0.7301
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C-2a

40 PS3A IS088R

TE_A=ER&TURE VOLUME

OEG. R CU FT/L8

* q7,880 0001026

100 0.01231
100 0.01242

110 0.01204

11S 0.01267

120 0.01279

220 0001292
130 0.01306

135 0.02319

140 0.02334

140 §*02544

150 0.02363

ISS 0.023T9

160 0*02396
165 0.02413

170 0*02430

175 0.02449

280 0,01469

• 181,763 0,02476
• 181,763 2,42922

180 1,40136

290 2.49?96

190 1.S4SOk

200 1009166

20S 1.63769

210 1.66378
215 1,72936

200 2.??467

ZES 10829?4

238 2.86409

230 1.00920
Z40 1.95373

240 1,99i10

20| 2004223
2§S 2.08628

260 Z,13021

Z6S 0.17400

2T0 2.22774
ZFS 2,26135

260 2030484

280 2,34834

2t0 2.39172

290 2.43002

300 204?82?

320 Z,S6kS7
320 2065067

330 20?3609

340 2082234

3SO Z.qOTq4

360 0.q9342

3?0 3.0?8?0

380 3.26404

390 3.24922

400 3.3342q

410 3041930

1.20 3050424
430 3*08921

440 3,6?393

kSO 3,PS869

460 3,84341

4?0 3.q2006

480 4.01271

490 4.09?30

SO0 4.10185
020 4,26638

S00 403508?

030 4,43S34

040 4,51qT0

SSO 4.60419
060 4.688S8

570 4,?729S

540 4.89?30

090 4.04163
600 5,02S94

TWO-PHA_E GOUNOARY

THERMOOYNaMZC PROPERTIES OF OXYGEN

ISOTNERH ISOCHOR( INTERNAL (NTHALPY ENTROPY _. Cn VELOCITY
O(R|V&TIV( DE,IV8 ?XV( (NERGY v • Of 50UNO

CU FT-PSZS/LB PSI&/R 6TU/L8 9TU/LB 8TU/LB-R 8TU / L6 -R FT/$(C

2092.97 317.9 -03.210 °830119 0.S0129 O. 266 0.398 3806

ZOSZ.O2 312.4 -82.372 082.279 0.509F8 0.264 0.398 3?82
29060% 299.? -00.363 *00.291 0052918 00260 0.398 3724

18640Sl 28?.3 -78.390 -78.303 0,54768 0.258 0.398 3665

1774o62 2?5.4 -76,400 o76.314 0*56S36 0.250 0.394 3604

166T.20 263.0 *74.415 -74.320 0.58229 9.248 0.398 35_2

2602.21 ZSZ.6 -72.430 -F2.334 0.05854 0.044 0.398 3479

1529.55 241,8 *70,439 070,342 0,6141? 0.241 O,3qg 8414

1439.27 231.3 *68,445 *600347 0.62922 00237 00359 3348

1361.28 221.1 -66.449 -66.350 0.643?5 0.234 0.400 3281

1205027 212.3 -640449 °64.349 0.657?5 0.231 0.402 3213

2212,1d_ 201o? -62,444 -62,343 0,67239 0.028 0.402 3143
1131.70 252.5 -600434 -60.331 0.68458 00220 0.403 30T2

X069,52 103,5 o58.416 o58.313 0069740 0.223 00404 3000

1002*84 1?409 "$60391 "06*206 @07050? O* 220 0.406 292?

930._i 266.9 -54.356 -S4.250 0.72203 0.228 0.408 2892
$71.72 19803 -52.309 -52.202 0.73391 0.215 0.422 2776

809*24 15|o4 -59*249 *50*140 0*74052 0.213 0.414 0699

707*46 247*6 -49.519 *49.409 0074996 0*222 8,415 2671

$Z.57 0.25 26*607 37.120 1*20940 0.163 O,Z4S 609

53*97 0025 2?*268 37.q11 1.22q?5 8,163 0.243 612

06.21 0,24 280026 3q0221 1023620 0,262 0.242 622

58.20 0.23 280876 40.300 1024243 0.161 00239 831

60026 0.22 29,719 41.$0q 1,24845 0.161 0.237 641

62029 0.21 30,SS? 42*688 1.25627 0.160 8*235 650

64*20 0.21 31.369 43.860 1.20q92 0,160 O,Z6k 660

66*25 0.20 32.216 490025 1,26541 0.260 0.232 669

60020 0.20 33*040 46.285 1.07074 0.159 0.231 67?

70.13 0.19 330060 4?*336 1.27592 00109 0.230 616

?2004 0.19 34.676 480487 1.28097 0.159 0.229 695
73.94 0.18 30.490 45*632 I*28090 0.158 0.229 ?03

75,82 0018 36.302 50.?73 1.29070 0.158 0.228 711

7?069 0.17 37.111 5L*910 1.29539 0.158 00227 719

79.S_ 0.17 37.917 53.044 1*2999P 0.150 0.227 ?27

01.30 0.16 380722 54.175 1.30449 0.158 0.226 735

83.03 0.16 39*526 550304 1.30813 0*197 O,Z2S 743

05006 0o16 40*32? 56.430 1,31312 0.197 0,225 791
86000 0*19 42.127 ST*SS4 2*32P33 0*257 0,229 758

00.69 0015 42*026 58.6F6 1,32244 0.157 0.224 768

90*49 0*15 42.704 59*?96 1,32548 0.157 0,224 ?73

92029 0.15 43*520 60.914 1.32944 O* 157 0*228 780
04009 0.14 44.310 62.031 1033332 0.15? 0.223 706

90.87 0.14 49.110 63.246 1,33113 0.197 0.223 ?95

97*65 0.14 45*903 64.260 1.34050 0.107 0.223 802

102020 0013 47.480 66*483 1.34827 00207 0.222 816

104,?4 0.13 49.069 88.703 1.35522 0.156 0.222 829

1000_) 0.22 50.649 ?0.916 1.36203 0.256 0.221 043

121076 0o12 52.226 73.230 1,36864 0.156 0.221 806
119026 0.12 530802 70*340 1*37004 0,196 0.222 869

110.74 0.11 55*375 77.54? 1.36126 0.156 0.221 80_
122.22 0012 56.94? 79.701 1.36730 0.156 0.220 894

125.68 0.11 58,518 82.954 1.39317 0.258 0,220 906

129*24 0.10 60*089 14,155 2.39889 00156 0.220 519

132099 O*LO 61*66q 86.355 1.40446 0.156 00200 930
136.04 0.10 63.228 88.554 1.k0989 0.256 0.220 942

139._8 0.10 64.797 50.793 1,42019 O. 106 0*220 904
242.92 0.09 660366 92.950 1.42036 0.156 0.220 065

1b6.35 0.09 67.930 99.24? 1._2541 0,156 0,220 977

149.78 O.Oq 6q.004 q?.340 2.43035 00258 0.220 980

153.20 0*0g 71.074 99.542 2*43028 0.256 0.220 99q

196,62 0.09 72,644 202,739 2.43990 0.156 0°220 1010

160.03 0.08 74.215 103.937 1,44453 0*157 0*220 1020

163,45 0008 75,78? 106.135 1044506 0.257 0,220 1031

166,86 0.08 ?7,360 106,334 1*40300 0,157 0,220 1041
170*27 0.00 ?8,934 110.539 1.45786 0.157 0,220 1052

173.67 0.08 00.509 122.736 1._6224 0.157 0.220 1062

177.00 0.00 02*086 1_4.938 1.46633 0.157 0*220 1072

180.48 0*0? 83,666 _17.242 1*47040 0.158 0.220 1082

183.80 0.07 80,245 129,348 1.47490 0.158 0.221 10q2

187,27 0.07 86.82? 121.500 1.4/847 0.198 0,221 1101
190.87 0*07 80,411 123,764 1.48238 0.198 0.221 1111

194.06 0.07 89.998 120,970 1._8623 0,150 0.221 1121

197.46 0.07 91.586 126.189 1.49001 0.15q 0*221 1130
200.00 0.07 q3.177 130.404 1,kq374 0.15q 0*222 2139
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G-2a

40 PSZA _SOOAR

THERMOOYNAHIC PROPERTZ(S OF OXYG(N

TEHPENATUR( DEHSZTY V(OH/OV_ V(OP/OU_ -ViDP/OV_

OEG. R LB/CU FT §TU/L8 PSZA-CU FT/§TU PSZA

* 97.003 81.07750 213066 lb.633 170739,63

[00 01020602 212.30 [4.$4Z 166746023

10S 00040316 200.04 14,321 157022.11

110 79*72S09 200*72 lk,092 140644.45
110 78.90107 Z02.30 13.006 140100.94

120 76.17299 198.93 13.014 131093.40

lZS 77,38780 195o44 130366 123991.83
[30 ?6.SgSgS 19[,06 13.112 116394.37

130 70.7964_ 180.20 12.894 109091.30

140 740960?2 104005 12.590 102073.23

[45 74.17177 160.77 12.323 95330,66

150 ?3.34464 IT6.91 120052 88354.4k

lS$ ?2.§6623 1?2096 11.?78 8263S054
160 71.60529 [60.91 11o502 ?6665.09

[6S 70.79020 164,?7 11o222 ?0934.39

170 69,90052 160.5[ 10.940 65434*93

170 69,0111[ 106.14 10.696 60190039

100 68*09273 15[.64 200360 55006.44

* 181.763 67076364 100002 100260 S3361.24
* 101o763 0.70461 36,04 2,171 37.04

18S 0.68940 36.86 2.149 37.21
190 0*66757 36,12 20180 3?046

lgS 0064?23 39.37 2.186 37.67

ZOO 0062027 40.60 z,xes 37.36

ZOS 0,610S4 41.02 20104 30,03

210 0,50390 43,02 2.183 30.10

ZlS 0.5782S 44.22 2,162 38,31
220 0*06340 45.42 2.101 38.43

ZZS 0*549S3 46,60 2.[61 30004

230 0.0363[ 47,?8 2,100 36,64

Z30 0*0237P 40.g_ _.179 33.73

240 0*01164 S0*12 2.179 38.01

245 0050040 51.28 2o178 38.80

200 0*48g66 52.44 2.[78 38095

255 0*47932 03.59 2.177 39*01
260 0.46944 S4074 20177 39.07

265 0.4S998 $S.89 2.176 39.12

270 0._0091 07.03 2.176 39,17

2?S 0*44221 50.17 2.[76 39022

Z00 0.43386 59.31 2.17S 30,Z6

200 1,42503 61.44 2017S 39.30

290 0.41611 61.58 Z,l?S 39.34

2gS 004[067 62.71 2.£74 39,3?

300 0.40351 63.64 2.[74 39.40

310 0.30903 66.09 20173 39.46

320 0.37?26 63.34 2.173 39.51
330 0.36542 70.00 20172 39.56

340 0.30432 ?2002 Z.2?Z 39.60
350 0.34389 75000 20271 30.64

360 0.3340? 77.30 2.170 39.6?

370 0.32460 79,53 2.170 30,70

360 0.31600 01.?6 2*160 39.72

390 0.30?77 84.00 2.166 39.PS
400 0.29991 46.23 2.167 39.7P

4[0 0.29246 06.47 2.266 39.79

420 0.20037 0|,71 Z.260 39.80

430 0*27062 92,90 2.164 39.82

440 0.27219 95,20 Z.162 39.83

450 0.26605 97.4S 2.[61 39*0S
460 0.26019 99.71 2.[59 30.06

470 0*25450 101.97 2.157 39.87
460 0.24931 104.24 Z*lSS 39.08

490 0.Z4406 106.52 3.103 39.69

500 0.23913 108.80 2,101 39090
510 0.23439 121.[0 2.149 39091

520 0.22904 113.40 2.146 39.92

530 0,22S46 115.71 2.143 39.02

540 0.22120 114003 2.140 39.93

5SO 0.21719 120.36 20137 39.04

560 0.21320 [22.69 2.134 39094

S70 0.20951 125.04 Z*131 3909S
S60 0*20080 127.41 2.127 30*90

590 0.30236 120.70 20224 39.96

600 0.[9897 132.16 2.120 39.96

l TMO-PHASE 90UNO&RY

(OVlOT)ptV THERHAL VZSCOSXTY TH(RM&L OZELECTRIG PRANOTL

CONDUCTXVIT Y OZFFUSZV ZTY CONSTANT NUMBER
i/OEG* e OTU/FToHR-R LS/FToS.I[C $Q FT/HR

Xl@

0.0028617 0.11106 _[.57? 0.00344 1.S6077 S*3486

0.0010734 0.11096 40.003 0.00343 1.$6619 5,1618

0.0019024 0.10944 36.325 0.00342 1.06006 4.75[?

0.0019331 0010703 33.017 0.00340 1.S0392 4.3034

0.00106S7 0010616 30.042 0000338 1.54774 4*0524

0.0020004 0.10441 270366 0.00335 [.04154 3.7549

0.002i376 0.10260 24.960 0.00333 [.53531 3*4070

0*0020??3 0.10074 22.799 0.00330 1.92904 3.2472
0.0021202 0.09882 20.049 0.00327 1002272 3.0313

0.0021662 0.09646 [9.097 0.00323 1.51636 2.6376

0.0022161 0.09406 27.S22 0.00319 1090994 2.6641

0.0022703 0.09282 16.105 0.00319 1*90347 2.9009

0*0023294 0.09074 140430 0.00311 1049692 2.3704

0*0023941 0008863 13.603 0000306 1.49030 2.2474

0.0024602 0.06690 [2.690 1.00301 1.48357 201385
0.8029439 0.08434 11.720 0.00290 1.47679 2.042?

0.0026314 0.08215 10,062 0,00290 [.46902 1.g593
0.0027293 0.07994 10.127 0000284 [.4627S 1.8879

0.002?667 0.07920 9.070 0.00281 [.46023 1.0649

0.006606? 0,00979 00930 8.03349 [.00419 0.0209

0.0066042 0000500 0.947 0.03904 20004[0 0.0149

0.0063207 0.00603 0*560 0*03747 1.00397 000099

0*0060632 0.00617 2.S?3 0,03094 [000300 0.7986

0*0000326 0.00632 0.50? 0.04240 1.00374 0.7932
0.009623[ 0.00646 0.600 0.04001 1,00363 0.7066

0.0054314 0000661 0.614 2.04760 [.00353 0.7817

0*0093991 0,00670 0*62? 0*00024 1.00344 0.7774

0.0000922 0.00690 0.6_1 0.09293 1.00330 0.7736

0.00494[[ 0000704 0.6§4 0009967 1.00327 0o7701

0.0040003 0.00719 0.668 0.09049 [.00319 0*76P0

0.004660? 0.00733 0.60[ 0.06[20 1.00311 0.?642

0*0045493 0000740 00609 0.06419 1.00304 007617

0*0044292 0.00763 0.700 0.06700 1.00290 0.7S94

0.0043199 0.00777 0.72Z 0.07009 1.00291 0.?S72

000042166 0.00792 0,735 0.0?3[3 1*00209 0.7947

0.0041188 0*00007 0,748 0.0?624 [*00279 0*?924

0*8040260 0,00822 0,761 0.07939 1.00273 0,7900

0*0030370 0.00036 0,7?4 0*08299 1,00266 0*7407

0.0030036 0.00891 0.?08 0*08081 [.00263 0.7472
0*0037738 0.00869 0*80[ 0.00907 1.00298 0.7408

0*0036974 0.00670 0*824 0.09236 1.00203 0*7446

0.0036243 2*00093 0o027 0.00§72 1.00240 0,7439

0*0035943 0.00007 0.839 0*099[[ [*00244 0.7424

0.0034673 0*0092[ 0.002 0.[0204 1.00240 0,7410
0*0033622 0*00949 0.078 0*10904 1.00232 0*7396

0*0032446 @*00076 i.903 0.[167[ [.00224 0.7303

0.0031364 0.01003 0.920 0,12404 1.00217 0.7370

0.0032396 0.01030 0.903 0.13100 [.00211 0.7350

0*0029416 0*0[00? 0*9?? 0.13923 1.00204 0,73_7

0.0028030 0.01004 1.801 0.[4707 1.00199 0.7338

0.002?709 0.01110 1.029 0,10907 1.00[03 0.7330
0*0026031 0,01136 1.049 2,16322 1.00188 0.?323

0.0026198 2,01162 [*073 0*17204 1.00103 0*73[6

0.0620906 0,01107 1,0g6 0*18000 [.00170 0.73[0

0,0024890 0.01213 [*1[g 0.18862 [*00[?4 0.7300

0.0024229 0.01230 1*142 0.19739 1*00170 0.7300

0*0E23639 0*01263 1,169 0.Z0630 1,00166 0.7296
0*00230?9 0.0[200 1,[67 0.21534 1.00162 0.7293

0*0022949 0*0[3[2 [*210 0.22403 1,00158 0*7290
0*0022036 0*0[33? [*232 0.23380 1.00100 0*7207

0.002[900 0.0136[ 1.203 0.24330 [.00191 0,7280

0*002[006 0.01330 1.270 O*ZSZ87 [*00148 0.7284

0*0020641 0*0[409 [.296 0*26207 1.00149 0*7283
0*0020216 0.01433 1*310 0,Z7239 1.00142 0.7203

0*0019603 i,01496 1.339 0.20330 1.00139 0.7203

0*0010417 0.01470 [.350 0o20239 1,00137 0.7284

0.2019041 0,01903 1,380 0o30292 [.00134 0,7200

0.00106?9 0.02926 1.421 0.31270 1.00131 0,7286

0*0016332 0.01049 [._21 0,323[7 [.00129 0,?288
0*001799? 0.01071 1,441 1.33365 1.00127 0,72g0

0.0017674 0.01094 1.461 0*34423 1*D0125 0,7203

0*00[7363 0.01616 1.481 0.3040[ 1.00122 0.7206

0.0017063 0*0[639 1.501 0,36070 1*00120 D.T300

0.00[6??4 0,01661 1.920 0.37607 1.00110 0.7304
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G-Ee

THERHODYN&NZC PROPERTZES OF OXYGEN

kS PSZA ZSOBAR

TE_ERITURE VOLUNE ZSOTNERN ISOCHORE ZNTERNEL ENTHALPY ENTROPY C. Cn
DERZVATZVE DERZVATZVE ENERGY y r

DEG. R CU FT/LE CU FT-PSZA/L8 PSZAIR DTUILD 8TUILD BTU/LD-R BTU I LB *R

+ 97,808

100

100

110

115

120

lZS
131

130

140

140

100

lSS

160
1ES

170

175

180

* 184.3IZ

* 1Bk. 3IZ

1BS
190

lg$

ZOO

ZOS
218

210

ZZB

220

230

Z3S
240

ZbS

250

ZSS

268

250
278

270

280

Z$S

Z�O

Z�S

30O
318

3ZB

330

340

300

360
3TO

38O

390

bOO

410

k29
430

4**0

450

4GO
kPO

480

400

SOB

010

020

$30

040

SSO
SDO

078

Seo

5(;0

600

0,01026 2003,21 317.9 -03.Z09 -13.107 0.S0130

0,01231 Z0S2,48 312.4 -62.373 *68.270 0.S0076

0,01242 lgS?.bZ 209.? -00.380 -00.282 0.S2916
0*01204 1064.06 287,4 *70,398 "70*203 0.84766

0.01367 l??S.Og 2?S*k -76.410 *?G*30S 0.86834

0.01279 1687.66 563.9 -74.422 *74.316 0.80207

0.01202 1602.71 202.7 -72.433 -72.328 0.89882

0*01380 1820.00 ZkI.B -?0.442 -70.333 0.61424

0*01319 1439,70 531.3 -60*449 -G4.339 0o62928

0.01333 1381,?0 222.t -(_.403 o66.341 0.64375

0*01341 108S,80 51103 *64.403 *64,34i 0,68776

8.11363 1E12,01 501.8 -62,448 -G2,338 $,67136
0.01379 1140,2_ LgE,$ -_0.433 -60.323 0.68405

0.01395 1o7o.44 L83.6 -80.421 -SG.300 0.69?37

0*01413 1008.61 L?k.g -86,396 -86.279 0,?0984

0.01436 936.09 166.8 -84.362 -Sb.ZbE 1.7+199

|.01449 078,33 108.3 *SZ.31S *SZ,1H 0.7331?

0*01460 809.?6 100.4 -S�.ZS6 -90.133 0.74048

0.01486 796.26 143.7 -41.437 -4G.318 0.?$547
1.87t68 85.61 0.80 26.868 37.4S6 1.55047

1.27711 BE.i? 0.81 2G.966 37.689 1.55131

1.32111 SS.O6 8.27 27,840 30.841 1.22707

1.36167 8P.84 8.26 28.712 41.007 1.23419

1.41479 80.36 0,29 29*806 41.261 1.24089
1.44641 61.43 0.84 30*kIE 48*498 2*54619

1.40771 63.41 0*24 31.843 43o641 1.28191

1,88869 6S.49 0.53 38,878 44.816 1,88744

1.56939 67*48 0.22 38*g00 4S.�iG 1*2G211

1.60080 6g, wb 0,22 33.730 47.149 1.56614

1.69008 71.39 0*21 34*58P 44.307 1*87313
1,69011 73.31 0.51 38.376 49.461 1.878|8

1*70996 79,88 0.20 36.195 80*GEl 1,E6898

1*76968 77,18 0.20 37.0i8 81.?82 1,81764

E*80919 T9.00 O*EB 37.817 08*692 1*09228

1*44409 80.87 0*19 38.626 84.030 1.29679

1,88703 48.72 8.10 39.438 88,164 1.30116

1,92788 64,87 0.10 40,23? 96*Z99 X*300bP
1*96611 86,41 0.17 41,041 97.b84 1.31969

z*gisi8 88,24 0.17 4t*BbZ $6*SSl 1*3138E

8*04396 90.06 0.17 42.663 99.678 1.31747

2*08277 91,88 0.16 43,642 60,707 1.38115
2.12149 93,61 0.26 44.240 61.917 103897b

8.16018 99.b9 0.16 b8*036 63.i36 1.38907

2,1917b ST.ZB 0.16 45,038 6b,104 1.33338
Z.27574 t00.86 0*18 47.b20 66.314 1.34064

Z*38893 104o41 0*14 b9.106 68*619 1.34771

E*b0913 107,90 0,14 SO*SBB 70.630 1*39b03

2*80557 111,48 0.14 82*160 73.84T 1*36118

2.88186 114.99 0.13 93.746 7S*860 L.36797

2.69313 110.49 0.13 $5.388 ??.471 1,37388

8,73601 181.98 0.12 86*897 79.6?9 1*379RS
8,01108 189,4& 0,18 56*470 01*886 t,38573

8.889B7 188.B3 0.12 6i,043 14,091 1.39148

Z,96164 130,60 0.11 61,614 iG.Z93 1,39704

3*83733 139.86 0,11 63.28S 80.490 1,bOEb7

3,11295 139,31 0.21 64.786 96,G98 1,40777

3.11191 142.76 0.11 B6,326 98,899 1,b124J9
3*26401 EbB*El B*2i 67*896 gs*o�S 1,b1811

3,33948 149.63 0.11 69.4G? 9?*294 1,48299

3.41406 193.06 0.I0 71*038 99.493 1.48770

3,b9022 186*49 0.1| 78.GOg 111*698 1,43851

3.869S3 189*02 0*09 76*141 103,898 l*b371b

3*64001 IG3,3b 0.09 78.?S4 L06,098 1.44566

3.716i9 166,76 0*89 77.386 106,293 1.44613

3.7918G 178*17 0.09 71.882 111,494 1*68049
3.G6663 173,50 0.09 11.479 118,697 l*bSbTG

3,84190 176.99 0.09 52.096 114.901 1*b0896

4,0167E E80°bO 0*01 03.639 117,116 1.b6318

4,OBleO 113.40 0.00 89.818 119,313 1.467t3
4.16688 117.81 0.08 06.799 181,851 1.47111

4*8b193 190.61 0o08 68.344 183o731 1,47502

4.31696 194.01 0.08 89.971 158.943 1.47067

b*39198 197.48 0.88 91,960 12|.188 1._8868
4.46697 200.80 0.08 93,182 130.376 1.68630

+ TWO-PHASE BOUNDARY

0.566

0.864

0,860

0.254
0*298

0,244

0,844

0*261

8.837

0.234

0.831

0.528

0.888

0.283

0.220
0.E10

0.818

O.EE3

O.ELL

0.164

0,I64
0.168

8.168

0.168

0.161
0,161

0.160

0.160

0.109

O* 159

3. lS9

0.199

0.188

0.180
0.188

0.198

0,158
I*LS7

O,lS?
0,107

0.197

0,187

0,107

0.1S?

0.187

l*lS?
0,1S6

0,196

0.196

3.156

8.186

1.186

0.196
1.106

0*1S6

0.1S6

0.186

1,106
0.156

O.ISG

0.156

0.187

0.187

0.197

1,197

0,187

0.187
O.ISB

O.lSB

0.156
O.lSB

B.LSB

0.159

0.189

0.388

0*390

0*308

0.390

0,390

0.384
0,390

0.399

0,399

0.400

0,401

O.bOE

0.408

O,b04

0.4|6
0.4|8

0,bll

0.b14

0.417

0.240

0,546
0.845

0.840

0.848

0.838

0.836
1,838

0.533

0.835

0.531

0,23i

0*829

I.Eze

I.Z2B

|*BE7
1*807

0,526
I*EZ6

0*220
0.089

0*084

i.ZEb

O.EEb

1.283

I.EE3

I.ZEE

I.EEE
0.200

0.881

O.EZl

0.081

0.8E1

I.ZZl
0,888

1,880

0,880

0.880

0,880

O,EEO
0,880

O,EZO

0,830

0,820

0*220

B.220

0.250

0*550

0.581
0.882

0.881
0.581

0.281

0.528

0,222

YELOCZ TY

OF SOUNO

FT/SEG

3086
3702

3726

3668

3600

3043

3478

3418
3340

3201

3813

314.3

3073

3001

2987
2693

:' ?T?

2700

Z63t

607

608
B19

689

63_

668
6SP

6GP

676
644

693

781

710

728

726

?3b
7_Z

791
797

7MJ
772

710

787

1181

8ES

eE9

841
ess

B6B

08t

39_

905

91G

938

94E
g$4

969

9?G

980
999

1019

10Z0

1031

1041

1098

1162

1078

1003

1002
1101

1111
1181

1130

1t39
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C-2(:]

_Y _$I_ ZSOBAR

TEMPEqATUR( OENSITY

OEG, R LB/CU FT

THE_OOYHAM_C P_OPERTIE$ OF OXYGEN

V(DH/0V)p VIOP/OU) v -V(OP/OV_ (DV/0T)_V TH£RMAL
CONDUCTIVITY

BTU/LB PSI4-_U FT/8TU PSIA I/DEG. R

• 9T.095 81,57891 213,69 1;.633 17n967.5; 0.001861;

100 01.25096 212.33 1;.5;2 166782.05 0.0_18731

105 80o49571 Z09.07 1_.3Zl 15956;.10 0.C019020

110 7_.72778 Z05.76 1_.05_ 1_0690.77 0.00153_7

115 ?8,95;69 202,39 13.859 1_0t51.5_ 0.0_19652
_ZO 78.17_95 t58°96 13,614 131936°2_ 0.0020000

125 ??.39101 155o40 13,36& 124_3_.56 0.0020370

130 76+599Z_ 191.92 13,113 116_37.00 0,0020760

135 ?5+?9996 106,30 12.05_ 109135°00 0.0_21195

1_0 7_°99239 18_.60 12.551 102117.20 0.0021656

145 ?_.17566 100.6Z 12.3Zk 55375.06 0.0022154

150 73,3;877 1?_°% 1_°053 60809.18 0°0622_R5

155 72+51062 1_3.01 11,979 02640.65 0.0023285

160 71.65943 168°97 11,50Z 76710.6_ 0,0023931

165 ?05?95Z3 16_,82 IL.2Z3 ?0960.33 0,002_6_1

170 69.91;06 160.57 10.541 65_01.33 0.0025;Z6

175 65.0160; 156.20 10.6_7 60205,23 0°0026300

180 66.05850 151.70 10°390 55tk3,65 0.0029277
104.38Z 67°_7593 1_T.65 10.117 506r_.37 0.09Z6234

+ 18_.302 0+90639 36,26 Z.193 _1.3? 0°0060416

185 0,?0309 36.43 Z°192 kl.kO 0°006001_

190 0.75751 37.7Z 2.191 _1.7Z 0.006487_

195 0.73385 36.98 Z.105 _2.01 0.00620_0

200 0.71107 ;0.23 2,100 _2,26 0,005959r
205 0.6913? _1._? _.1_7 _2.;7 0.09573_

210 0.67Zt7 _2.69 Z.106 ;_.67 0.0G55300

215 0o65;15 ;3.51 _.105 42.04 0.0053;28

ZZO 0.63710 45.11 Z.184 ;3,00 0.0051706

2Z9 0.62110 _6.31 Z.le3 43.14 0.005011;

230 0.60603 ;7.50 Z.10Z _3.Z6 0,00_8637

_35 0.59166 48,60 Z.102 43.30 0.00_7261

Z45 0.56500 51.03 2.160 ;3.50 0.CG;_68

250 0.5_93 52.20 ?.tO0 ;3.66 0.00;363;

255 0°54095 53.36 Z.1_9 _3.75 0,0042_6_

260 0552_70 5k.5_ 2.179 _3.02 0°00k1_54

Z65 0.51093 _Y.6_ _.170 _3.09 O.CG_OY�?

Z?O 0,9066Z 5b._Z Z,1_6 43.95 6._3_669

275 0,_9073 57.97 2.178 4_.01 0.00360Z7

200 0.40925 59,11 _,177 4_.06 0,0030_05
20_ 0.;0013 60.25 _,179 _.11 0.0037222

290 0,47137 61,39 Z.177 _4.16 0.003647_

Z99 0,46Z53 _2.53 Z.176 k0.ZO 0.0_35759

300 0,_9_81 63.6_ _.176 _.Z_ 0.00350r;

310 0._39_2 65,93 Z.17Y ;4.3_ 0.0_33787

320 0.;2507 60°10 2,175 4_.30 0.0032600
330 0,_1167 ?|.k_ Z.17_ 4_.k4 0,0u31500

3_0 0.39911 ?2.68 2.173 44.;9 0.0030;70
350 0.30?32 ?4°93 2,173 _.5_ 0.G02952_

360 0.376Z2 77.17 Z,17Z _.58 0,0026632

370 0.365?5 7_,_1 Z.17% _.6Z 0.00Z7796
360 0°35507 81,65 2.170 44.65 0.0027009

390 0.3_65_ 63.0_ ?.1TO ;4,60 0.0_Z6269

_00 0.33765 06.13 2.169 ;_.TO 0.0025570

410 0°32524 06.3? Z,160 _.?3 0.002_909

;20 0.3Z124 90,61 2.166 4_.75 0,00_2_2

_30 0.31363 92.06 Z.165 _.77 0.0023668
4;0 0.3063? 95.11 ?.164 4_.79 0.0023123

;50 0._99_5 97.37 Z.16Z 4_.01 0.0022_85

;60 O.Z�ZO; 59.63 2,160 4_.02 0.0022073

_?0 0.20652 101.09 Z.159 ;_.0_ 0.00_150;

• BO 0.200_6 _6.17 _.157 _k.05 0.00Z1117

490 0._7_66 106._5 _.15_ _4.06 0.0020_71
500 0.26510 100.73 2.15_ 4k.07 0.00202k3

510 0.Z6376 111.03 2,150 _,08 0.001_833

5_0 0°25064 113.33 2.1_? _.09 0.0019k;0

530 0.Z5371 115.6; Z.1;_ _;.50 0.001906Z

540 0°2;896 117.97 Z.1;2 kk.91 0.0010699

550 0.2_439 lZ0.30 Z.139 _oSZ 0.0_10350

560 0,Z399_ 1Z_.6_ Z.135 _.93 0.9016014
570 0,Z357; 12;,99 2.13Z 44,93 0.0019691

900 0.23164 127.35 Z.129 _k,�k 0,0017379

590 0°Z2769 1Z9.93 2,12_ _.55 0.001?0_0

600 0,_2307 13Z,11 _.121 44.55 0.0016707

• TNO-_HASE 80UNOARY

VISCOSTTV THERMAL DIELECT_TC PRANOTL

DZFFU_VITY CO_T ANT NUH_ER

_TU/FT-HR*R LS/FT-$_C SQ FT/PR
X 1@

0.11150 41,68; 0.003_ 1.56078 5.3493

0.11_57 _0._15 0.003_3 1,566Z1 5.1630

0.10944 36.33? 0.003;2 1.560d8 ;.7525

0.1076_ 33.026 O.O03kC 1.9539; ;.38;Y

0.10618 30.052 0.00338 1,5_777 ;.053;

0.10k_2 Z7*376 0.0033_ 1.5_157 3.T558

0.13Z01 Z_.969 0.00333 1.53533 3._883
0.1007_ ZZ.e0; 0.00330 1.52906 3.24?9

0.09883 Z0.851 0.003Z7 1,92275 3.0320

0.09687 15.105 0.00323 1.51639 2.4383

0.05k67 17+529 0.00319 1,50997 Z.66;7

0.09Z83 16°11Z 0.00315 1.$_350 Z.50q_

0.0907_ 1k.037 0.0031_ 1.;9695 2.370_
0.08865 13.689 0.00306 1,49033 Z.2478

0.04651 22.656 0.00301 1.;8361 2.1309

0.0843_ 11.725 0.00296 1,;7679 _*0;31

0*00_16 10*887 0.00290 1°;6988 1.9556

0.07595 10.132 0.00204 1.46200 1.00_7

0._7000 _.531 0.00Z78 _o_56_9 1.6339
0.00552 0.550 0.0303Z 1.00;68 0.8301

0.0055k 0.551 0.030_9 1.00k66 0,0_07

0.00603 0.565 0.032?9 1,00451 0.0103

0.0062Z 0.570 0.03502 1°00k37 0.8095

0.00636 0,591 0.0372+ 1.00kZ3 0.8015

0.0_651 0.60_ 0.03_56 1.0_11 0.7993

0.00665 0.610 0.0k_91 1.00_00 0,7855

0.00600 0.631 0.0;;_8 1.00389 0.70;5

0,0065k 0.6k5 0.0_669 1.00379 0.7000

0.00?00 0.650 0.0;915 1,00369 0.7760
0.30723 3.6?1 0.05164 1.00360 0.77Z_

0.0073? 0.685 0.05_17 1.0035Z 0.7692

_.007SZ 0.6_8 0.0967_ 1.0_3_ 0.7663

0,00766 0.?11 0.05935 1,00336 0.F636

0.00701 0.7Z5 0.06202 1.003Z9 0.?611

0.00796 0._30 0.06k?7 1.003Z2 0.758Z

0.00011 0.751 0.06755 1.00315 0.7557

0.00029 0.76_ 0.07037 1,00309 0.?535
0.008_e 0.777 0.07321 1.0_302 0+7_1_

0.0089_ 0.?90 0.0?609 1.00Z97 0.7k96

0.00860 0,003 0.07901 1.00291 0.7402

0.00603 0.816 0.08156 1.00205 0.7460

0.00897 0+829 0.0849; 1.00200 0.P;56

0.00910 0.0k2 0.00796 1.00Z?5 0.?;40

0.0_92_ _.655 0.09102 1.30_10 0.7_3k

0.0095Z 0.00o 0.09_Z6 1.00Z_1 0.7;15

0.00979 0*905 0.1036_ 1.00Z_3 0.1398

0.01006 0,930 0.11018 1.002_ 0.738k

0.01033 0.955 0.11606 1.00Z37 0.7371
0.01060 0,979 0.12370 1.00_30 0.?359

0.01066 1.004 0.13068 1.002Z4 0.73_9

9.01112 1.026 _.1378_ 1._021? 0.73_0

0.01138 1.051 0.14506 1.00212 0.7332

0.0116; 1.075 0,15245 1.00206 0.?3Z5
[.01190 1.098 0.15995 1.0_201 0.7318

0*01215 1,121 0.16766 1.00196 G.7312

0.012;0 1.1;4 0.175;6 1.00191 0.7307

0.0126_ 15_67 0.1_33& 1.00156 0.7303

0._1Z90 1+189 0.191_3 1.0010Z 0.7299

0.0131_ 1.211 0,19961 1,00170 0.7Z96

0.01335 1.233 0.20?90 1.0017; 0.7293

0,01363 1+255 0.21630 1.00170 0.7291

0.01387 l+Z?? 0.22402 1.00167 0.7289

0.01411 1.2_6 0.233;; 1.00163 0,7288

0.0143_ 1.319 0.2;217 1.00160 0.?28?

0.01_56 1.3kd 0.25099 1.00157 0.7200

0.01_01 1.361 0.25993 1.0015; 0.7208

0.0190; 1.382 0.26097 1.00151 0.7288

0.0152? t.kOZ 0.27011 1.001k8 O.?Z�0
0.01560 t._ZZ 0.Z6?3; 1.001_5 C.7291

0.0_573 1.4_Z 0.Z_666 1.001;3 0.7293

0.01595 1.46Z 0.30608 1.00140 0.7296

0.01618 1,k02 0.31558 1.00138 0.7299

0.016_0 1.50Z 0.32517 1.0_135 0.7303

0°01662 1*521 0.33;8_ 1.00133 0.730?
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THERMOOYNAMIC PROPERTIES OF OXYGEN

50 m$[i ZSOBAR

VOLUME [$0THE_H Z50CHOR( ZNTERNAL ENTHALP¥ ENTR0PY C C_
0ERIVATZVE DE_IVIT[VE ENERGY V

CU FT/LB CU FT'PSIA/LB _$IA/R _TU/L8 BTU/Le BTU/LB-R 8TU / 18 -R

97.9C3

100

105

110
115

120

L2S

130

135

140

1kS

150
15S

160

165

170

175

100

105

186.792
186.792

190

lYS

Z00

205
210

215

220

225

230

235

240

245

250

255

260
Z6S

270

275

200

205

290

ZSS

300

510

320

330

340
350

360

3?0

380

350

;00

410

420
430

440

450

460

470

440

450

500

510

520

530
540

550

560

5P0
550

590
600

G.91226 Z093.59 317.9 -83.209 °53.095 C.5013_

0.01231 2052*53 312.4 °82.375 -82.261 0.505?3
0.01242 1757,85 299.7 -80.388 -80.273 0.5291k

0.0125k 1665.45 287.4 -70.400 -78,284 0.54764

0._1267 1775.56 2?5.5 -76.413 -76.256 0.56531

0.01275 1600.11 263.9 -74,425 -?4.307 0,50224

0.01252 1603.20 252,? -72.436 -72,316 0.59_49

0.01305 1520.59 241.3 -T0.;0S -?C.32k 0.61412

0.01319 1440.29 Z31,3 -64,452 -66,330 0.62917

0,01333 1362.22 221.2 -66.456 -66.333 0,64350

0.01348 1206.33 _11.3 -64.457 -64.332 0.65?74

0.01363 1212.55 201.8 -62.453 -62.326 0,67133

0,31379 1140.01 192.6 -60.443 o60.315 0,684S2

0.01395 1071.05 163,6 -56,;26 *58,297 0.65734

0,01412 1003.19 174.9 -56.k02 -§6.271 0.?0900

0,01430 935.18 166,5 -54.367 -54.235 0.72296
0.01445 872.93 158.; -52.322 -52.187 0.75383

0.01468 810.38 150.5 -50.262 -50.126 0.745;4

0,01489 ?;q.;6 142*8 -45.187 -48.0;q 0.75603

0.01497 727,99 140.0 -47,438 -47.300 0.76086

1,15233 52.59 0.31 27.082 37.751 1.21602

1,17764 54.03 0.31 27.649 30,553 1.22029

1.21661 56.26 0.29 28.524 35,780 1.22671

1.25500 50.44 0.28 29.369 41.009 1.23285
1,29311 60.57 0.27 30.246 42,218 1.23806

1.33076 62.66 0.27 31.095 43.416 102;;63

1.36808 64.72 0.26 31.938 44.604 1.25023

1.40511 66.?5 0.25 32.775 45.785 1.25565

1.;4108 68*75 0,24 33.6C8 46.958 1.26053
1.47042 70.73 0.2; 34.437 48.125 1.26605

1051;75 72.68 0.23 35.261 49.286 1.27105

1.55051 74.62 0.22 36.062 50.442 1,27591

1,5868q T6.54 0.22 36.900 51.593 1.Z6066

1.62272 ?6.45 0.21 37.716 52.740 1,28530

1.6S8;2 09.34 0.21 38.528 53.683 1.28902
1.69399 62.22 0.20 39.339 55.023 1.29425

1,52944 84.09 0.20 40.1;7 56.159 1.25858

1.76400 05.9k 0,15 ;0.55_ 57.293 1.30282

1.80006 87.79 0.19 41.756 58.424 1.30697

1.83521 80.63 0.19 42.561 55.553 1.31104

1.07030 51.46 0.10 43.363 60.679 1.31503
1.90530 93.28 0,18 44.163 61.604 1,51854

1.54024 95.10 0.18 44.962 62.926 1.32277

1.57510 96.91 0.17 _50780 64.0k7 1.32654

2,04466 100,51 0.17 k?*353 66.284 1.33387

2.L1401 LO;*Oq 0.16 46.942 68.515 1.3_096
2.18316 107.65 0.16 50.52? ?0.741 1.34761

2*25215 111.1g 8.15 52.110 72.962 1.554;;

2.32200 21_.72 0.15 53.6ql 75.180 1.36087

2.38971 110.24 0.14 55.2?0 77.355 1.36711

2.45831 121.75 0.14 56.84? ?9.607 1.37317

2.52680 125.24 0.13 58.422 81.817 1.37906

2.5q521 128.73 0.13 59.996 54.025 1.38460
2.66352 132.20 0,13 61.570 86.230 1.39035

2.73176 135.67 0,12 63,142 66,435 1.39562

2.79593 139.14 0.12 64.715 90.638 1.k0113

Z*86805 242*5_ 0.12 66.286 92.041 1.40632

2._3605 1;6.C; 0.12 67.858 95.042 1.41138

3._0400 149,49 0.11 69,439 97.24; 1.41632

3.U7203 152.93 U.11 71.002 99.445 1.42116
3.13993 156.37 0.11 72.57; 101.646 1.42590

3.20779 155*80 0,11 ?;.14? 103.0_? 1.43053

3.2?562 163.23 0.10 75.721 106.049 1.43507

3.343_0 166.65 0.10 77.295 108.251 1.43952

3._1116 170.07 0,10 78.871 110.454 1.44308

3.47805 173.49 0.10 00.448 112.658 1.44816
3.54658 176.51 0.10 62.026 114.863 1.45236

3.61425 160.32 O.Oq 83,606 117.070 1.45649

3.68185 183.73 O.¢q 85.180 115.277 1.46054

3.74952 187.14 0.09 86.771 1210;07 1._6452
3.42712 190.55 0.09 88.357 123.698 1.46843

3.88470 193.95 0.09 89.945 125.912 1.47228

3.95226 197.35 0.05 91.534 128.127 1._7607

k*]1980 200*75 0,08 93.127 130.345 1._7979

TWO-PHaSE 30UNOARY

G.Z66

0.25;
0.260

0,256

0.252

0.248

0.244

0.241

0.23?

0,234

0,_31
0*228

0.225

0.223

0,220

0.218

0.215

0,215
0.211

0.210

0,165

0,164

0,163

C • 163
0,162

O. 161

0.161

0 • 160

0,160

0.160

0.155

0.155

0.159

0,158

0.158
0.158

0.156

0,158

0.158

0.157

0.157

0.157

0.157

0.157

0.157

0.157

0,157
0.156

0.156

0.156

0.156

0.156

0.156
0.156

0.156
0,156

0.156

0.156

0.156

0.156

0.157

0.157

0,157

0 • 157

0.157

0.157

0.157

O,IS&
0.158

0.158
0.158

0,158

0.159
0.155

0.398

0.398
0.398

0.398

0.398

0,398

0,398

0.399

0.399

0.400

0.401
0*k02

0.403

0.k0;

0.406

0.408

0,411

0.41;
0.417

0.415

0.251

0.2;9

0.246

0.243
0.2;1

0,239

0.23?

0.235

0.234

0.233

0.032

0.231

0.230

0,229

0.228

0.220
0.22?

0.226

0.226

0,226

0.225

0,225

0.22;

0.224

0.223

0.223

0.222

0.222

0.222
0.221

0.221

0.221

0.221

0.221

0,220
0.220

O.ZZ0

0.220

0.220

0.220

0.220

0.220

0.220

0.220
0.220

0.220

0.221

0.221
0.221

0.221

0.221

0,221

0.222

0.222

VELOCITY

OF $OUNO
FT/SEC

3806

3783

3725
3666

3605

3543

3;80

3415

3349

3282

3214

3144
3073

3001

2928

285_

2778

2700

2622
2593

605

616

62B

636
646

655

665

674

683

6qt

r00

706

717

?25

733

?;1
748

756

76;

771

779

786

793

800
81;

828

842

855
868

88t

a93

9o_

918

930

942
953

965
976

587

998

1009

1020

1031

1041
1052

1062

1072

1062
L092

1102

1111

1121

1139

1140
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G-2a

50 nSIA I$08AR

TEMPERATURE DENSITY VlOH/OV_

OEG, R Lfl/CU FT BTU/LB

THERMODYNAMIC PROPERTIES OF OXYGEN

V(DP/DU) v -VIOP/OV) T (DV/DT_a/V THERMAL VISCOSIIY THERMAL DIELECTRIC PR&NOTL
CONDUCTIVITY DIFFUSIVITY CONSTANT NUMBER

PSIA-eU FT/BTU PSIA I/DEG. R 8TU/FT-HR-R LB/FT-$_C SQ FTIHR

" 97,q03 81,58022 213.71 IW,633 170795,65

100 81,26139 2£2°36 lb,SbZ 166023.87

105 80,_9027 299,10 14.321 151606,24

110 79,730_6 20§.79 1W.093 140733,0_

115 70.)5750 202.;3 13.057 14019;,09

170 78,17891 199.00 13,615 $31979,&9

175 77,39W13 195.52 13,366 174078,08

130 76,60253 19t.98 13,113 116_81,21
135 75,803;4 188,34 12.854 109178.80

tWO 70,99606 184.64 12,591 102161,33

1;5 7b,17954 180,87 12,324 95419,_3

150 73.35289 177,01 12,053 08943.92

155 72.01500 173.06 11.779 82725.76

160 71,66k60 169.0Z 11,503 76756.11

165 70.80022 164,88 11.223 71026.26
170 69,92019 160,63 10.9W2 65527.71

175 69.02257 156.26 10,658 60252.10

180 08,10508 151,77 10.371 55191.25

185 67.16501 t_T.IW 10.003 50337.10

186.792 66,8219t 105,05 _.R70 ;8655.83

186,792 0.06781 36,40 2.195 45,6_
190 0,84916 37,31 2,153 ;5.88

155 0,82195 38,60 2,192 40.25

200 0.79878 39,87 2,190 k6,56

205 -0,77313 W[,IZ 2.109 _6°8;

210 0,751W5 ;2,36 2.108 ;7.09

215 0,73095 _3.59 Z,107 ;7,31

220 0.71189 _k.81 2,106 b7,50

Z25 0.6935; ;6.02 2,185 ;7,60

230 0,676k0 k7,22 7,185 ;7.8;
235 0,&6017 ;8,41 Z,18; ;7,9S

2WO 0,6_478 49.60 2,103 _8.11

2_5 0.63016 50.70 2,183 ;8,23

ZYO 0.61625 51,96 Z,102 ;8,34

ZSY 0.60298 53.13 Z,102 _8.4b

260 0.59032 54,29 2,181 ;8,5_

265 0.57822 55,;5 2,101 48.02
270 0.56664 56,61 Z.180 48,70

275 0.55550 57,77 Z,180 48,77

280 0.5;k50 50,97 2,179 48,84

285 0,53467 60,06 2.17g b8,90

290 0,52;85 61,21 7.178 48,90

295 0.51540 62,35 _,178 49,01

300 0,50630 63,49 Z,:78 _5.07
350 0._8908 65,76 7,177 09.16

320 0,47304 68.03 _,176 ;9.24

_30 0,;5805 70,29 2,176 49.31

3_0 0,;0402 72,5; 7,175 ;g,37

350 0,;3085 7k,79 7.17k _g,k3

3&O 0,4t8;6 77,0; 7,174 49.;8
370 0.;0678 79,29 Z,173 _9,52

380 0,39576 01.53 0.172 ;9,57

390 0,38533 53,78 _,171 W5,60

WOO 0,375;; 88,02 7.170 ;9.84

_10 0,36606 00,27 7,169 W9.67

;20 0,35715 90,52 7,168 ;9,67
_30 0,3_867 92,77 2,166 ;g. TZ

_kO 0.3_05R 95.02 2,165 _9,7;

;50 0.33708 97,28 2,163 4R.7_

;60 0,32552 9q.5_ 7.162 ;9,78

;TO 0,31848 101,81 _,160 _9,80

_80 0,3117; 10k,05 Z.158 ;q.82

_0 0,3052R 106,37 7,156 _9,83

500 0,29910 108,66 2.153 ;R,85

510 0,29316 110.96 2,151 49,06

520 0,28745 113,27 2,1;8 ;5,87

530 0,20196 115,58 2,1;8 _g,08
5;0 0.27668 117,90 2,1_3 4R,89

550 0.77160 120.2_ 7,140 _g,gO

560 0.26670 122.50 2,137 ;R,91

570 0,26198 1Z;,9; 2.133 49,92

580 0,257;2 127.30 2,130 _9,91

590 0._5302 129.68 2,126 N9.93

600 0,_877 13Z.06 Z,122 _9,9_

" TWO-_MASE _OUNO4RY

x 10 a

0,0018611 0,11159 ;1,_91 0,003k; 1.5_879 5.3;99

0,0018728 0,11097 WO.02_ 0.003;3 1.866_3 5,16;2

0,0019016 0,109;5 36,3;8 0,003_2 1,56010 _,75;C

0.0019323 0.10705 33,039 0.003;0 1.553_6 _.3855
0,0619640 0,10617 30,063 0,00338 1,06779 W,05;_

0.0019995 0,10_42 _7,38& 0.0033_ 1,5_159 3,7567

0,0020365 0°10262 Z;,978 0.00333 1.53536 3.;891

0,0020762 0,10075 22,812 0.00330 1.52909 3.2_87

0,0021109 0,0988; 20,865 0.00327 1,52270 3.6327

0.0_216_9 0,05688 19,113 0,00323 1.516;2 2.8390

0,00221_T 0,05k88 17,537 0.00319 1,510ul 2,0653

0,0022687 0,0920; 16,119 0.003t5 1,50353 2,5100

0,0023276 0,09076 1_,843 0,00311 1.49698 2,371_
0,0023921 0,08866 13,&95 0,00306 1.;9036 Z,2_03

0,0024630 0,00653 12,b61 0°00301 1._03fi5 2.1393

0,0025014 0,0Rk36 11.731 0.00290 L,_7884 2.063k

0.0026206 0,00218 10.892 0.00290 1,46991 1.9599

0,0027201 0,079q7 10.137 0.0028; 1._62_5 1,0880

0.0028359 0,0777_ 9.;55 0.00277 1,_556_ 1.8271

0,0028788 0.07693 g,227 0,00275 1,_5301 1.8079
0,0068819 0,0060; 0,551 0.02712 1.00516 0.8392

0,0066670 0,00b13 0,569 0.02902 1,0D505 0.8315

0,0063631 0,00627 0.582 0.03108 1.004_q 0.8210

0.0060932 0,00041 0,595 0.03313 1.00k7_ 0,8121

0,0058517 0.00655 0.605 0.03522 1.00;80 0.8_;

0,0056326 0.00670 0,622 0,03735 1,00;_7 0.r977

0.005;336 0,0068k 0,635 0.03951 1.00_35 0,7910
0,0052515 0*00698 0.6_8 0.0_170 1.00_23 0,7866

0*0050039 0,00713 0,667 0,0;392 1.00_13 0.7821
0,0Gk9289 0.00727 0.675 0,0;618 t.00_02 0,7780

0,00k7850 0,00741 0,688 0,0;047 1,00393 0,77;3

0*00k6508 0,00756 0,701 0,05080 1,0038; 0.7710

0,00;525; 0,00770 0",_15 0,05317 1.D0075 0.7680

0,00k;077 0.0078_ 0,728 0.05558 1.00367 0.7651
0.0042970 0.00795 0,7_1 0,05808 1.00355 0,_618

0,00_1926 0,0081; 0,75; 0.06060 1.00351 0,7590

0*00_0900 0.00829 0,767 0.06315 1,003W; 0,7585

0,0040005 0,008k3 0.780 0.06572 1*00337 0*75_3

0.0039119 0,00858 0.793 0.06832 1.00330 O,T_2k

0,0038276 0,00872 0,800 0,07096 1,0032; 0,7_07

0,0037073 0,00886 0.819 0,0r362 1,00318 0,7_91

0,0036707 0,00900 0,83_ 0,07631 1,00312 0,7_78

0,0035976 0.OORlk 0,0W5 0.0750k $.00306 0,7;65

0,0035277 0,00920 0.057 0.08180 1.00301 0,_;53

0.0033965 D,00555 0.8_3 0.087_3 1.00291 0.7_32

0,0032756 0,00982 0,908 D.09315 1,00281 0.741k

0,0031638 0,01009 0.933 G,09R08 1,00272 0.7398

0,0030600 0*01036 0.557 0,10511 1,00200 0,7383
G,0029633 0*01063 0,982 0,11127 1.00256 0,7371

0,0020729 0.01085 t.006 0.11757 1,g02_9 0,7355
0.0027083 0,01115 1.030 0.12098 1.002_2 0.7350

0,0027088 0,01141 1.053 0.13052 1,00235 0.r3;1

0,00253k0 0,01166 L,077 0.13715 1.00729 0.7333
0,G02563k 0,01192 1,100 0,1;350 1.00273 _.7328

0.002;967 0,01217 1,173 0,15088 1,00218 0.7320
0,002;335 0,017;2 t,1;8 0,15751 1.00212 Q,7315

0.0G73736 0.0A267 1,168 0.16505 1,00207 0._310

0.0023167 0.012R2 1,191 0.17730 1.36707 0,7305

0.0022626 0,01010 1,_13 0,1756_ 1.001_8 0,7302

0.0022111 Q,013_$ 1,235 0.18_17 1,00153 0.7299

0.0(_1619 0,01365 1,757 0.19_?( 1.00189 0.72R_

0o0G21145 0.01389 1,278 0.Z0237 1.00105 0.?29;

0,0020700 0,01_13 1.300 0.2101W 1,001_1 0*7293

0,0020270 0,01_30 1,321 0,21801 1.00178 0,7292

0,G_19851 0.01059 1,3;2 0.2259; 1,0017; 0,?29?

0,0_15_0_ 0,01_83 1,362 0.73_00 1,00171 0,7292

0,0D1900; 0.0150_ 1.303 0,2;21; 1.001_8 0,7?92
0,0018720 0,01529 1,_03 0,25037 1.0010; 0.7253

0.0018365 0,01557 %._2; 0.25868 1.00161 0,_795

0,0010032 0,0157; 1,b;; 0,26708 1,00159 0,?297

0,0017707 0,015R7 1,;6b 0,27555 1,00156 0.7295

0,001739; 0.01619 1,_03 0.28_11 1,00153 0.7302

0,001709_ 0.016;2 1.$03 0.2927_ 1.00150 0.?306

0,001880_ 0,016_k 1,523 0,301;5 1,001;8 0,7310
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G-2a

100 PSI& I$OB&R

T(NP(RATUR( VOLUME

OEG. R CU FT/L8

* 95.974 0,02226

100 0,01230

105 0.0124Z
110 0.01254

118 0.01266

1Z0 0*01279

128 0.01292

130 0.01505

136 0.01319

140 0.01333

145 0,01347

150 0,01363
1SS 0.01370

160 0.01394

165 0.01421
170 0,01429

275 0,02448
100 0.01467

145 0,02407

190 0,02805

155 0,02532

Z00 0.02S56

• 204,428 0.01579
• 204,424 0.09696

20S 0.59552

210 0.62239

225 0.64274

220 0.66364

ZZ5 0.6842?

230 0.?0438
238 0,72431

?NO 0.74400

Z4S 0,76347

250 0,78276

2SS 0.80105
260 0,62083

Z6S 0.83966

ZTO 0,05036

Z75 0.07658

280 0.89543

205 0,q2383
290 0,93213

Zg5 0,99036

300 0.96052

310 2.00463

320 1.04052

330 2.07619
340 1,12169

350 1014703

360 1,18224

370 2.22733

300 1.25231

390 1,28729
400 1*32196

410 2.3S665

420 1*39134

430 2.N2591

440 2,46043
480 1.49489

_60 1.52931

450 1.56367

_60 L,59000

kgO 1,63225

500 2,6665k

520 1,?0076

5Z0 2.73494
530 2,76910

540 1.80323

550 1.n3T3k

560 1.0?142
570 1,905_9

580 1,93953

SgO 1.97355

600 Z,00755

" TXO*PHAS( 30UNOARf

'%+.

TNERHOOYNAMIC PROPERTIES OF OXYG(N

ISOTNERN ISOCNORE INTERNAL ENTHMLPY ENTROPY Cv Cp VELOCITY
OERIVaTIVE O(_IVITIVE ENERGY O_ SOUND

CU FT-PSII/LB P$IA/R 8TU/LB 8TU/LB BTUILB-R 9TU / LB *R FT/SEC

2096.70 327,q o03.201 °82.974 0.S0238 0.266 0.390 3009

2057.46 312.6 -020396 -82,166 0.50952 0,26_ 0,398 3786

2962.48 299.9 °00,420 -80.180 0,52352 0,260 0.398 3720

26?0.22 Z87.6 -78,425 *78,293 0,54741 0,256 0.390 3665
2?60.32 275,7 -76.439 *76.205 0,56900 0,252 0.398 3600

2693.00 Z64,2 -?4.453 -?4,217 0,$0201 0.240 0.390 354Z

1608.12 252*9 -72,k66 -72,227 0,59825 0.244 0,3q0 3403

2529,60 242.1 -Z0,476 -70.236 0,6238? 0.241 0,390 3429

1445.39 231*6 -60.487 -68*243 0,62091 0,238 0.399 33_3

136?,_ 221.4 -66.494 -66,247 0.64343 0,234 0,399 3286

2291.63 211.6 *64.497 -64,247 0,65746 0,231 0,;00 3228

1217.96 202.2 -62.455 -62.243 0.67105 0,228 0.402 3149

1146.33 192.9 -60.489 -6G.233 0.60423 0,226 0._02 3078

1076.69 283.9 -56.475 -56.217 0.69703 0.223 0._04 3007
2008,96 175.3 -56.454 -56.193 0.709_6 O. 220 0,_06 2934

943.09 266.9 -$4.424 -54.260 0,7Z262 0.220 0.408 2860

870,_1 280,? -S2,383 -52.115 0,73340 0.215 0.420 Z?8k

026.59 150,6 -50.328 -SO.OS7 O,?kSO? 0,213 0.423 2708

?55.84 243,2 -40.259 -47.983 0,?5644 0.212 0._26 2629
696.64 139.7 -46,270 -N5,891 0,76760 0.209 0,421 2549

63|*K 220,4 -44,060 -43,776 0*778S9 0.207 0,N25 2466

512.55 221,3 -41,923 °42,635 0,?89_3 0,205 0,431 2384

53_6Q 115.1 *40.005 -39.722 0,79694 0*203 0.437 2307
50.9_ 0,64 28.395 39.N49 1,28623 0*172 0.279 629

92*22 0.63 28.50? 39.609 1.18692 0,172 0.278 620

83*93 0.60 29*474 +0*961 1,19353 0*270 0,271 632
56,53 0.58 30,420 42,322 1.19984 0.260 0.269 643

59,04 0.56 31.347 43*636 1420589 0.167 0.262 693

61,47 0.53 32*Z60 44,929 1,21270 0.166 0.257 664

63.84 0.52 33.160 46.203 1.21730 0.16§ 0.253 674

66.15 0.50 34.048 4T.461 1.22272 0.264 0.250 664

66.42 0,46 34.928 40.705 2,22794 0.163 0.247 693

?0,62 0.47 35.799 49,936 2*23302 0.163 0,245 ?02

72.60 0.46 36.662 51.157 1,23795 0,262 0.243 T22

74,94 0.k4 37.51_ 52.360 2,24275 0,262 0,242 720

77,05 0.43 38.370 53.970 1,24rk2 0.261 0,240 729

79,14 0,42 39*216 54*765 2*25297 0.262 0.238 737
81.20 0.41 40.050 55.952 1,29641 0.160 0.23? 746

83,23 0.40 40.895 57,134 1,26075 0.160 0.236 754

85.29 0*39 41.728 58.309 1*26_98 0.260 0.235 ?62

67,25 0.30 _2.558 59._00 1,26913 0.159 0,234 770

89.23 0,30 43.36S 60.646 1.2?316 0,199 0.233 7?8

91.20 0.37 _4.209 62.807 1*27715 0.159 0.232 785

93.25 0,36 45,030 62*965 1,28204 0,159 0.231 793

97*02 0,35 _6,666 65.269 2,20660 0,150 0.230 800

200.63 0,33 48.293 67.561 1,29887 0.158 0.229 022

204.61 G.3Z 49.913 69,841 2,30209 0.250 0.228 636

200.35 0.31 52,52r 72,123 1.30967 O, 157 0.227 050

112.06 0*30 53.136 74.376 1.31623 0.15? 0,226 06_
215,75 0.29 54,740 76.632 2.322S9 0,25? 0,225 07?

219.42 0,20 56.342 ?8.882 1.32875 0,287 O,2ZS 090

123.05 0*27 ST,936 81.127 1,33474 0.287 0,224 903

126.67 0.27 59.$32 03.367 1,3_056 0,1S? 0.22_ 915

230,2? 0.26 61.223 85,603 2,34622 0,157 0,223 928

133.86 0.25 62.T12 87.835 1.39173 0.257 0.223 940

23?,_3 0.05 64,300 90,064 1,35710 0,157 0.223 952

2_0,90 0.24 65.806 92.290 2,36234 0*287 0,223 963

144.5_ 0.23 67.471 94.528 1.36745 0.187 0,222 979
148,08 0.23 69.056 96.737 1,37245 0.25? 0.222 q86

152.61 0,22 70.639 90.956 1.37?33 0,157 0.222 990

155,22 0.22 ?2.223 202.270 1.36220 0.257 0.222 2009
150.63 0,22 ?3.006 203.397 1.30670 0.157 0,222 1020

262,1_ 0,22 ?S.309 205.625 1.39135 0,187 0*222 1030

265,63 0,20 56.973 107,833 1.39983 0.157 0,222 1042

165.22 0,20 76.5ST 110.091 1.40022 0,157 0*222 1051

272.61 0,20 80.Ik2 112.265 1,40453 0.157 0,222 1062

2?6,08 0,19 82,724 224,407 1.40878 0,150 0,222 1072

279*§5 0.29 03.315 216.706 2*41290 0,150 0*222 1062

203.02 0.28 44.90_ 120.926 1,41690 0.250 0.Z22 1092
166,48 0,28 06.494 121.140 1,42096 0,150 0,222 1102

109.94 0,10 88.088 123,370 1,_2492 0.150 0.222 1112

193,40 u,lr 89,6?9 125,594 1.42070 0.259 0*222 1121

296.85 b*17 91.274 127,829 1,43258 0,189 0*223 1131
200.29 0.15 92*0?2 13C,046 2._3633 O*lSq 0.223 1140
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G-2a

100 PSZ& ISOBAR

THERMODYNAMIC P_OP¢_TIES OF OXYGEN

TEMPERATURE O(NSITY V[OH/DV)p V(OP/OU_ -V(OP/OV_

OEG* R LB/CU _T BTU/LB PSZ_°_U FT/BTU PSIA

gTogT_ 81oY9326 Z15o99 1_,631 171076.6_

100 82oZ8572 Z12,69 1_o5_ 1672_1o8S

_OS 8QoS23T8 209o_ 1_o323 158026o63

110 79.75T23 ZO&oI_ _oOg_ 1_g255o97
_15 _8o_8_63 ZOZ.?9 15o8S8 14061Yo56

tZO 78oZ08_9 lg9o38 13,616 132407o2_

12S _7,_ZS_7 _95°_1 1_o368 1Z_09o02

130 76o63Y36 _g_,37 13o_1S 116_5,G6

_35 7_o8380_ 288o7_ 1_o8S7 1996_5o68

1_0 7So03_70 18SoOg 12o5_ 20_601o37

_S 7_oZIB3_ _81o_3 _Zo327 gS862o81

1SO 73.3_g_ 177,50 1_o0_7 893gOo88

I_S _Zo_$87_ 173oS7 21,T8_ 83176o3S

_60 71,72116 _6_oSS 2L,S08 77228,6Z

16S ?O,8_gg2 _6So_ 11o2Zg 7_8_o9S

1TO 6g°_7338 16£o22 10o9_g 65_ggo86

17S 6_,07Y65 1S6o88 10,666 60_ZO°O_
280 66o166S4 15_©_2 10,381 SS664o$8

_8S 67oZ31_ £_o83 10,094 SOBLSogl

1gO 66o27£2T 1_3.09 go804 _6166o90

2gS 6S_Zg23g 138,20 YoS_I 41_09°7_

200 6_o_600g £33o1Z go223 3745To22

204o_28 63,32Z27 _25o_7 8o9_S 33801o63

_04o428 1o6TS1_ _To_ 2o220 8_,31
ZOS 1o66894 37o57 Zo20g 8Sok$

_1@ 1o60931 3goO0 _o207 86.79

2_S loSSS8_ _0o3_ 2o208 87o_6

220 1,50683 _o76 2oZ07 88o97

_2S 1o_616Z _3oI0 Zo207 89°8S

Z30 2._1968 _o_ ZoZ06 90*63

_3S lo3gO6Z _§,73 _,ZgS gl,_

Z_S 1o3gg80 _8.30 2oZO_ g_oSO

2SO _o277S_ _o_7 _oZg$ 93,00

2SS 2o_4708 $go82 2oZgZ _3o46

260 1o21828 S2o07 2o2gZ 93o8_

_fsS 1o_9096 S3o31 2oZg_ g4o25

2TO 1o16_01 S4o_3 _oZO0 _4oS_

_75 1o1_032 SS,TY Z,2gO g4o9_

2gg 1o1_78 S6°g_ 2,199 g5°20
ZSS 1o_g430 56,17 Z._9_ gSo_

ZgO 1°07291 S_,38 _,2_8 _Yo73

Z_$ 1o0S223 6BoST 2,_g7 _S°9_

_00 _o032S2 61o76 _olg7 76o1_
_10 0o_Y39 64.23 _olg6 g6o_6

330 0o_2921 68°63 _o1_3 ?_o20

3_0 0,899S3 71,16 Z°19_ 97o_6

3YO 0,87181 73,_7 _,I_1 _T,7_

360 O°_4S$S 7S°7_ _°lgO g_o_O

370 0o821_7 7BoO_ ZolSg 98,09
380 OoT_BS3 80,3_ _o18B _8o2&

3_0 8o7768_ 8Zo6_ _o_8T gS,_L

_0 0o_3709 8_oZ7 _.18_ $8°66

_20 0oT18_3 8_.56 _o_82 _8°7_

_30 0o_0L31 91o8_ 2oL81 _8o88
_0 0.68_73 g4*2k 2.27_ _8°97

_O 0,6689_ _6o_ 2,177 _9o06

_60 0o6S389 g8,_3 Z,_?S 99.13

_80 0o6Z_78 _g3.3_ _.171 _go27

_O 0o61Z6_ IgSo6S 2o16g 9go33

Y00 Oo6000S _07,_ _o1_6 ggo3_

$10 Go_879_ _IOoZ_ 2o16_ g_°_

S_O 0°57_9 21_o62 Zo_6_ ggo4_

_30 0,_S26 _2k,g6 _o158 Ygo_3

_40 OoSS_S6 117.30 _,IS_ _goS_

560 OoS3_3Y 1Z_oO_ 2o148 _o6S
STO 0o_2_80 12_o_0 2.144 9g,68

580 Oo_l_Sg IZ_o78 2o14£ g_,7_

590 0o_0670 IZ_o28 2o_3_ 9_.7_

600 0o_81Z 1_1o58 _o233 _goT_

TWO-PHASE _OUNOARY

(Or/DT)p_V THEQMAL VISCOSITY THERMAL DTELECTR]G P_ANOTL
GONOUCTTV_TY O[FFUS[VTTV GON$T_NT NUMBER

I/ OEG. R BTU/FT'HR'R LB/_T'x 1_C SQ KTI_R

0o0018_82 0,11161 _1o76_ 0,003_ 1.$688_ _.3561

0°0018980 0,13g_1 3Eo_6_ 0o_03_2 1,_6051 _,765_

O,OGlg283 0*20791 _3oL_ 0o003_0 1°_7 _,_961
0,0019606 0o_06Z4 30o166 0.00338 -1o_801 _,06_Z

0o0019949 O,_04SO 27,_83 0,00336 1.S4183 3,7ES9

0o002031S OolOZ6g 25.0_ Go00_33 1o_3561 3o_?_

0,002g_08 Oo_OOBk Z2°898 0,00330 _o5293S 3oZ56S
0o002112_ 0o09893 ZOog_ 0,0052T 1o_8_0_ _o0_00

a°OO2_S83 O°OgEg8 19,188 0°00524 1.51671 2.84_6

0o00220_ OoO_Y8 _7°698 0°00520 1oY10_1 _o67_4

0,00_260T O,09_gS 26,186 0o0031E 2o5038S 2,_1_6

0o|02318_ O*ggO88 2_o907 0oD05_1 1,_9_33 2o3T6_

0o00_3822 0o08878 13o7S_ 0o00_07 2,_0_2 Z.2528

OoO02_L_ 0,08666 _2o718 0,00_02 1o_8_03 2o_32
0o002SZ89 0,08450 _1._85 0.00296 2o_77_S Z°O_6_

0o0_26144 0,08233 20o94_ 0,00291 2o_703S 1,9_27
O,O02TO_g 0.08013 10,18_ 0o0028S 1o_633_ 1,4_0_

0.0028_T_ OoO_gO _o$02 OoGQ2_8 Io_S_IS 1,8286

O,O029391 goSTS66 8o883 OoOgZ71 1o_88D lo7_7g

0o0039783 0o8T33_ 8.325 OoOOZ6_ 1°_127 1o73_3

goGO$23gz 8o0_I0_ 7.819 0.00257 1o_33S0 1o_07_
0o003404_ 0og6903 ?o_10 0o002_9 1°_26_1 1o6901

OoOg_4S_$ goOBTO§ 0o6_2 Oo01SOB loOOg_g OogZg3
OoOgT_O@_ 0o00706 0,65_ 0o015Z3 _oOggg4 0o92_S

0,0069_Z0 0.00718 0o665 0o016_6 lo_Og_g OogO_

0o006_707 0,00731 O.6TT 0.01770 1o00927 0o88_6

0o0062_10 0,G07_3 0.6B8 0.0t8_3 2o00898 0o8688

OoOgYg_4 OoO0_S6 0.700 OoOZO_? 1o008_1 0°_4

0o0_6967 0o007_ O.?LZ O°OZ_I 1o008_6 0o8_38

0o00S_682 OoOGT82 0o72_ 0,02Z6_ 1o0082_ 0*8338

0o00SZ622 OoOOTgS goT37 0,02_91 1o008G1 0o8_Sl

OoOOYOT_Z OoO080g 0o?_9 0,02Y19 1,00780 0o8173

0o00_0_5 0°008_4 0o76_ 0o026S2 1o00_61 0,8088

0,004_47_ 0*00538 OoTT_ 0o02_86 1,00743 OoSglS

0o004602_ 0o008S3 0o_86 0o029Z1 1o00T2_ 0o_9_1

0o0_688 0°00867 0.798 0.030_6 1,007G_ 0o78q6
0og0_3_40 0,00881 0o81g 0.05191 1o_0694 0o_848

0o004227S OoO08g_ 0,823 0,03328 1°0967_ Oo_80E

0o00_183 O.OOgl8 0,855 0o03_6S l°Og66S OoT_6_

0o09401_8 0,00_1 0o8_7 0,05603 Lo00651 0o_736

0.0039193 0.00934 0o8_0 0o037_ 1o00_3g OoT?07

0o003828_ 0o0|948 0o8T2 0og3884 1o00_26 0,_680

0oG037_19 0°00961 0,884 0,04026 _,006_ 0o76_Y

0o003_82S 0o00_67 O*_g8 goO4$1S 1o80S_ BoT613

0o003_38_ 0,01013 0o93_ 0o04610 1o00S7_ Oo_STE
0.0|33066 0.01039 g,9_6 0o04_11 1,_0S_3 OoTS_

0.003_862 0o0_064 0,980 OoOS_I_ 1._0_3S Bo_S17

0o0029TZ8 0o0111_ 1o0Z7 0o0_8_3 loOgS03 0,7471

OoOOZO?_ 0*01140 1.05_ 0,06178 loOO48g 0o7_Y3
OoOOZ_8gl 0o01_6S 2o07_ 0o06Y09 2o_0_7_ 0,1_37

0o00Z70_3 0,01190 2,097 D.0_8_7 1o00_6_ 0o_2_

0°00262g0 8o01ZIS 1,_1_ 0o071g0 1o0045g 0o7_0_

0,00_5S60 0o01Z40 1o_ 0o07S39 Io004_4 0,739_

0,002487_ 0.012_ 1.25_ 0o078_ 1o00428 0.7387

0o002_22_ 0,0_288 1,18_ 0.08Z54 1,00427 8.7378
0.00Z3616 O,g131Z _o208 0.086_ 1.00407 0o_36q

0.0023037 0.0_336 2.2_0 Oo08g_Z 1o00398 0.736_
0o0022_8T 0,01360 1,252 OoOg$6g 2o_038_ 0o735_

_o0GZ1965 0o0_38_ _°273 OoOgTYO 1.00380 0,7350

0°0021_68 0o02_0_ 1.29_ 0.10136 1°00_7_ Oo_3_S

Oog_ZOgq_ 0o01_31 1o_15 0o10_Z8 1,00364 0o73_1

OoOOZOS4_ 0o01_S4 1.336 0o1072_ 1o003_7 0,7338
0.0020110 0.01_T6 _.3_7 D,_I3Z_ 1o003_g 0.133E

0o00196g_ Oo01_g_ 1o3_ 0.117_8 1.00343 0,733_

g,00_3@1 0o01_22 1,397 0o22137 1,00336 0,7_3_

0°001_g21 0o015_S _o_IF 0,L25_ 1o0a330 0.7331

0,0018_7 0o0_$67 _o_37 0o12_0 1.0032_ 0oV$31

OoOg18297 0o015g0 1o457 0°_3_9_ 1o003_8 0,_3_1

0°0017870 0,g_612 1o47T go_3819 lo_a31z 0,7332

0,001723_ OoOL6S6 _,_26 0o1_683 2.00_01 0.7336

0,001693_ 0o01678 [o_3_ 0o2_L_1 1o002_6 0oF338
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C-2o

THERHODYNAHZC PROPERTIES OF QXYGEN

1SO _$IA ISOBAR

TEMPERATURE

DEG. R

VOLUME ISOTHERN ISOCHORE INTERNAL ENTHALPY ENTROPY CV Cp
DERIVATIVE DERIVATIVE ENERGY

CU FTtLB CU FT'PSIA/LB PSIA/R BTU/LB BTUtLB BIU/LB-R BTU I LB -R

58.0_5

100

105
110

115

120

125

130

135

148

145

150
155

160

165

170

175

180
185

lq0

195

200

ZOS
210

215

216,304

216.384

220

ZES
Z3B

Z3S

240

245

ZSO

255

268
265

Z?O

ZTS

280
ZeS

250

Zq5

300

310

320
33O

3;0

350

360

3?0

380

3q0

;00

410

;ZO

430
k;O

;SO

;60
470

400

;90

500

510

520

530

540
550

$60

5?0

$00

590

6O0

0,01225 2099.81 317,9 -83.193 -82,853 0.50146

0.01230 2061.98 31209 -020417 -820076 0.50931

0,012kl 1967.08 300,2 -00.433 -80.000 0.520?0
0001253 1874079 267*9 -78o449 -78.101 0o54719

0,01266 178500T 275.q -76,46& -76,114 0.55485

0.01270 1697.03 264.; -7;.;82 -74.126 0,58177

0,01291 1613.03 253,2 -T2.496 -72,138 0,59801

0.01504 1530.60 2;2.4 -70.510 -70.148 0,61362

0.01318 1450.48 231.9 066,5Z2 -66.156 0062065

0,01332 1372.61 221,? -66.531 -66.161 0,64316

0.0t347 1296.92 211.q °640536 -64*162 0o65719

0.01362 1223.35 202,4 -62,$38 -620160 0.67016
0,01377 1101.8k 193.2 -60.534 -60,152 0.68353

0.01394 1006.31 164+3 -58.524 058+137 0,65672

0,01610 1016.71 175.6 -56.$07 -56.115 0.?0916

0001kE8 9;6.57 167.2 -54.481 -54.064 0,72129

0.01446 0&5,01 155.1 -52,;4; -520042 0,73313

0.01466 022.78 151,2 -50.354 -;q.967 0._;471
0.01466 ?62019 143.6 -48.350 -47o717 0.75605

0.01507 703.17 13601 -;6*2;P -;5.829 0*76?19

0.01530 6;5.6; 120,_ -44.144 -43,219 0.FP015

0.01554 569,54 121.8 -42,016 -_1.584 0.768q?

0.01580 $$40?? 114.8 -39.057 -39.418 0.7917

0*01608 461.24 108.0 -37,661 -37.215 0081029

0.01638 ;2008? 10102 -35._21 -34.966 0.6208?
0.01647 41;o57 99.3 -36.792 -34,335 0,82380

0o49132 48,12 0.98 28,914 40.061 1.16761

0.21306 50.39 0.95 29.68; 21.158 1.17265

8.42875 53.43 0.90 30.714 +2,628 1.17926
0.44403 56,33 0.86 310721 ;;005S 1,1895;

0.45087 59,09 0.82 32.700 45,+25 1.19152

0.;7337 61.76 0.79 33.65? ;6.806 1,19725

0.46?50 6+,3; 0.76 34.598 28,121 1.20275

0.50155 66004 0.7; 350523 ;90+5; 1,20806

0,51531 69.28 0.71 36.236 00.7;9 1.21319

0052880 71.67 0.65 37*337 52.02? 1021815

0.94228 74.00 0,6? 36.229 53,291 1.22290
0055553 ?6.29 0.60 39.112 52,542 1.22764

0.56065 ?8.5; 0.63 39.965 55.?82 1,23219

0,58165 89.76 0062 ;0085& 57o012 1.23662

0.59255 82,q4 0*60 51.715 $6.232 1.22094

0,60?34 85.09 0.99 ;2.5?5 59.4;5 1.24516

0.62005 87.22 0.57 43,427 60,650 1.24928

0.63268 89.33 0,96 +4.2?5 61.8;8 1.25331
0*65771 93047 0.54 kS.998 64.226 1,26111

0.68249 q?.5; 0.52 ;?,627 66.58; 1.26859

0.70705 101.54 0.50 +9028+ 660923 1.275?9

0*73143 105.29 0o40 500931 21.2_8 1.28223

0.75563 109,40 0.46 52,578 ?3.559 1020943

0.7P97@ 113,25 0*55 5+*202 79.658 1*29591

0*60363 117.08 0.+3 55*827 78.128 1.30218
0.22745 120,66 0,42 57,446 80.429 1.30827

0.85117 122.62 0.41 59.061 62.703 1,31417

0*0?;80 128,30 0.;0 60.671 64.970 1,31991

0.85835 132,06 0.30 62,278 87.230 1.32545

0.92182 135.74 _.37 63.802 89,;86 1.33093

0.94523 139,41 0,36 65.403 91,737 1*33623

4096807 143.05 0.36 67,082 93,905 1.34135
0.99106 146,69 0.39 68.679 96,229 1,34643

1.01910 150.30 0.3; 70,2?5 96.470 1.3S136

1,03829 153,90 0,33 71.865 10C.?09 1*35615

1.06144 157.4_ 0.32 13.463 102*945 1.36088

1,_0455 161.07 0.32 75.056 105.281 1.36549

1.t0762 164.64 0.31 76.6+9 107.414 1.37001
1.13066 168019 +0430 r8.242 109.647 1.37243

1,15367 151.?; 0.30 ?9.635 111,600 1.37076

1.17665 175.28 0.29 81.225 116.112 1038301

1.19961 178.81 0.29 83,023 116.342 1.38719

1.22253 182.33 0,28 84,619 118,576 2.39128
1.2k_;; 185.65 0,27 06,215 120.809 1,39530

1.26032 189036 0.27 67,813 123,0;2 1,39926

1.29110 192,86 0.26 09.413 125.276 1._0314

1.31402 196.36 0.26 51.014 12r.512 1,40696
1.33605 199.85 0,26 92.617 129.749 1.41072

• TMO-PHA$( 30UNOARY

0.266

0.265

80260

0,256

0.252

0.2;8

0,2+4

0*241
0,238

0.23;

0.231

9.229

0.226

0.223

0 • 220
0.218

0.216

0.213

0.211

0.209

0,207

0.205

0.203

00201

00200

0,1qq

0,178
0.126

0.1?4

0,172

0.170

0,169

0.167

0.166

0.165
0.164

0016;

0.163

0,163

0.162
0.162

0.161

0,161

0.160

0.160

0.159
O, 159

00159

00158

0.158

0,158

O. 158

0,197
0.157

0.157

0.157

0,157

0.157

0.157
0.1Y7

0.157

0._57

0.1S?

0.152

O,IY?

0.150

0,158

0,158
0.158

0,150

0.158
0.159

0.IS9

0._59

0.390

0.397
0.39T

0,39?

0.392

0.398

0.398

0.358

0,399

0.399

0.;00

0,401

0.+02

0.404

00405

0.;07
0.210

0.212

0.416

0.420

0.;2;

0,430

0,237

0,445

004_9

0,458

0,308

0.299
0.209

0,281

0.2?5

0,269

0.265

0,261

0.25?
0.25;

0.251

0.2;9

0,24?

0.245

0,243
0,242

0.2;0

0.239

0.23T

0.235

0.233

0,232
0,231

0.229

0,229

0.226

0,22?

0.225

0.226

0,225
0.225

0.225

Q.222
0.224

0,22_
0.224

0,223

0.223

0.223

0,223

0,223

0,223

0,223
0,223

0.223

0.223

0.224

0.224

VELOCITY

OF SOUND

FT/$EC

3811

3209
3231

3672

3612

3550

3402

3223

335?

3291

3223

3063

3012

2939

2866

2 791
2715

263?

2558

2;76
2393

2308

2220

2128

2102

621

630

6_3
65;

666

076

662

69?

?02
216

?26

735

?23

?52

261
569

?T?

?ey

6Ol

016

831

o45
os9

8_3

86?

900

913

925

938

9so

962
9P+

985

99?

lOO5
t019

1030

1041

1051

1062

107_

1062

1093
1102

1112

1122

1132

-_ 278



G-2o

158 PSZA _SO8&R

TEHPERMTURE OEHSZTY V(OHIOV_

OEG, R L8/CU FT BTUIL8

98*045 81.60630 214.27

100 81.30999 213.01

105 80*54922 204*50

110 74,?8393 206.S0

115 79o01367 203.16

120 78,23T98 19q.76

125 7T,45651 196.31

130 76.66808 19Z*74

13S TS,87262 189.20

lk0 75,06qlg 185*54

14S 74.25696 181,80

150 73.43500 177.98

1S5 72.E0224 I54.08

160 71.75747 150.05

165 50*89933 166.00

170 70.02623 161.80
175 69.13634 157,50

180 61.22754 153.0T
18S 67,29732 148,S1

190 66.34271 143,82

145 6S.360t5 138.97
200 64.34532 133.94

20S 83,Z5285 120.73

210 62.19601 1Z3,30

21S 61,04614 115.63

• 216.384 _0.71712 116,01

• 216.384 2.49178 37.49

Z20 2,42|95 38.60

225 2.3321S 40.11

230 2.25211 41,59

Z3S 2,17928 43*02
240 2.11252 44.43

24S 2.05093 45.82

250 1.99380 47.10

255 1.94059 48.53
260 1.89081 49,86

Z65 1.84408 51.17

270 1.80009 52.47

275 1.75055 S3.76

200 1.71924 55.04

205 1,68196 56.31

190 1.64652 57.56

295 1*51257 58,82

300 1,500Y9 68.06

310 1*52042 62*53

520 1.46522 64.97

330 1.41432 65.39

340 2.36T19 65.T9

350 1*32334 72.18
360 1.20255 T4,55

370 1.24435 TE.a_

380 1.Z0853 79,27

390 1.17485 81*62

400 1*14312 83.96

410 1,11315 86.29

420 1.08481 80*62

430 1.05795 go*gs
440 1.03245 93*28

450 1.30821 95,61

460 0.98513 g?,q4

470 0*96312 100,27

480 0.94212 102,61

_90 0*92204 104,94

500 0,90283 107,29

510 0.88444 109.64

520 0*88480 111*94

530 0*84907 114,35

SkO 0.83361 116*72
550 0.81797 119.10

560 0,80Z43 121.48
570 0,58844 113,87

980 0.?7660 126.28

590 0,76102 128,69

600 0.74803 13|oll

• TNO*P_aSE _OUNDARY

THERHODYNAHIC PROPERTIES OF OXYGEN

V(OP/OU) v -V(OP/OV_

PSIE-;U FT/BTU PSZA

14.629 1713S7.50

14.545 167859.45

14.324 158446,61

14.099 149578,42

13.860 141044.56

13,618 132834.49

13.370 126939.42

13,117 117340.31
12,859 110051092

12,597 103040.73

12.330 96305*44

12.061 8983608?

11.788 83626,04

11.513 77664.15

11.235 71942*56

10o955 66452.82
10.674 61106*6?

10,390 56136.03
10.109 51293.01

9.817 46649,94

_.526 42199.36
9,231 37934,01

8.931 33846,92

8,624 29931.38

0.30? 26181,08

8.218 25171.65

2.220 1t9.89

2.220 121.99

2.221 124.61

2.222 126.85
2*222 128,78

2.222 130.47

2*222 131.96

2.222 133.27

2.222 134.45

2.221 135.51
2.221 136.46

2.220 137.33

2.219 138.12

2.219 138.84

2.218 139,90

2.217 140.11

2,216 140,67

2,216 141.19

2,214 142.11

2.213 142.92

2.211 143.62

2,210 164,23
2.204 144,??

2,207 145.29

2*205 145.68

2.204 146.07

2.202 146.41

2*2il 146,T2

2.199 147.00
2,197 147.25

2,199 147,_9

2.193 147,?0

2,191 147.89

2,189 148.07

2,187 148.23

2,184 140.38

2.182 148.51

2.179 148.64

2.176 148.76

2.173 140.86
Z*170 148.96

2.167 149.06
2.163 169.14

Z*260 149.22

2.156 149.30
2.152 149,35

2,148 169.44

2,144 149.90

(OV/OT_V TNERMAL VISCOSITY THERHAL 01ELECTRIC PRaNOTL
CONOUCTIVZTY _IFFU$IVZTY CONSTANT NUMBER

I/ O£G. R 8TU/FT-NR-R LB/FY-5 C SQ FT/MR
X 10 _

0.0018594 0.11164 41.831 0,00344 1,56900 5,3624

0.0018669 0.11108 40,275 0.00344 1._6662 5,1888

0*0010944 0,10996 36,_82 0.00342 1.$6051 4.7769

0*0019244 0.2079? 33.299 0.00341 1.59439 4._068

0.0019563 0,10830 30.269 0,00339 1.54824 4.0741

0*0019903 0*10457 27.579 0,00336 2.54206 3.7750

0.0020268 0*10257 29.168 0.00334 1.53585 3.5061

0.0020653 0*10092 22.984 0,00331 1.52961 3,2644
0*0021070 0.05902 21.026 0*00327 1.52332 3.0473

0.0021518 0.09707 19.264 0,00324 1,51699 2.8523

0.0022003 0.09500 2?.680 0.00320 1.51061 2.6776

0.0022528 0.09306 16,294 0.00316 1._0417 2.5212

8.0023100 0.09100 14.970 0.00312 1.49767 2*3816

0.0023?29 0,08891 13.815 0.0030? 1.49108 2,2573
0.0024410 0,08679 12.775 0,00302 1.48442 Z.1473

0,0025167 0,08464 11.039 0.00297 1.47766 2.0S03

0.0026006 0.0824r 10.995 0.00291 1.47078 1,9656

0,0026941 0.08028 10.234 0,00285 1.46379 1.8929

0.0027492 0.0?897 9.948 0.002?9 1.45669 1.8302

0.0029180 0.0?563 8.928 0.002?2 1,44935 _.?786

0,0030939 0.07357 8.36? 0.00265 1.44186 1,7373

0,0032098 0,07129 ?,660 0.00258 1.43415 1,?064

0,0033918 0*06698 ?.399 0*00250 1.42618 1,6062

0,0036070 0.06663 6.980 0*00241 1.41791 1.6773
8.0038657 0,06425 6,sq? 0.00231 1o40928 1.6808

0*0039468 0.06356 6.497 0.00229 1.40681 1,6843

0,006205? 0.00787 0.72? 0.01027 1,01488 1.0230

0.0077497 0.00795 0.734 0.01097 1.01445 0,4949

0.0072144 0.00809 0.764 0,01193 1,01392 0.9627

0.0067666 0.00816 0.794 0.01287 1.01344 0.9369

0.0063901 0.0=827 0.764 0.01380 1.01300 0.9148
0.0060639 0.00640 0.775 0.01475 1.01260 0.8954

0.0057780 0.00854 0,766 0,01572 1.01223 0.8775

0.0055256 0.00868 0.797 0,01669 1.01189 0.8622

0,@053004 0.00881 0,608 0,01766 1.01197 0,6492

0.0090978 0,00895 0.820 0.01802 1.01127 0,8380

0*0049161 0,00906 0.831 0*019S8 1.01099 0*6284

0.0047467 0,00921 0.842 0,02054 1.02073 0.8201

0.0045931 0.00934 0,854 0,021_0 1.01048 0.8130
0.0044516 0,00946 0.865 0.02246 1.81025 0,806?

0.0043106 0.00958 0*877 0.02342 1,01003 0.0012

0*0041969 0.00971 0.668 0,02439 1.00961 0.7964

0*0040855 0.00983 0*900 0,0253? 1,00961 0*7919

0.0039793 0*00995 0*912 0,02635 1.00942 0*?800
0*093?860 0,01020 O,g3S 0.02033 1.00906 0*?010

0*0036241 0*01044 o,gs8 0.03036 1.00873 0*??9?
0*0034596 0,01069 0.g61 0.03241 1.00843 0.?702

0*0033204 0.01093 1.004 0*03451 1.00814 0*7659

0,0032936 8,01118 1.027 0*03664 1.00788 0*?622
0.0030??6 0.01142 L*04g 0*03881 1.80764 0*7589

0,0029710 0.01166 1,072 0*04101 1.00741 0.7_61

0,0028725 0,01190 1,894 0.04325 1.0D720 0.7937

0*0027812 0,01214 1.117 0,04593 1.00700 0.7515
0*0026962 0.02136 1.139 0.04785 1.00681 _.?k_

0*0026169 0.81262 1.261 0.05020 1.00663 0.?4?8

8.0025426 0*01206 1.183 0.09260 1.00646 0.?462

0.0024729 0.01309 1.204 0*09502 1.00630 0.7448
0*00240?3 0*01333 1,226 0.05749 1.80615 0,7435

0.0023454 0,01396 1,247 0.05999 1.00600 0.?424

0.0022869 0.01379 1.268 0*06252 1*00586 0.7414

0.0022316 0,01403 1.289 0.06508 1.00573 0.?405

8,0021790 0,01426 1.310 8.06?60 1.80561 0,?397

0*0011241 0*01448 1.331 0.D?031 1,00549 0,?390
0*0020816 0.01471 1.391 0*0?297 1.00937 0*7384

0.0020363 0,01493 1,372 0.07563 1,00926 0,7301

0*0019932 0*02516 1.392 0*07836 1.00516 0*73??

0*0019510 0.01§39 1.412 0*08111 1,00506 0*?3?3

0*0019123 0*01561 1,432 0.08384 1,00496 0.?3?0
0.0016745 0.01563 1,451 0.066?0 1.00407 0,5367

8.0016382 0.01605 1.471 0,08953 1*00478 0*?366
0*0010933 0.01627 1*490 0*09239 1.00469 0.7365

0*0017694 0,01649 1.510 0*09528 1.80461 0.736_

0*0017377 0.81671 L.529 0*09818 1.00453 0.?366

8*001706? 0*01693 1.548 0*10112 1.00449 0*?36?

279



G-2a

TNERNOOYNAMIC PROPERTIES OF OXYGEN

200 PSIA ISOBAR

VOLUME ISOTHERM I_OCMORE INTERNAL ENTHALPY Er_TROPY _, C_• VELOCITY
DERIVATIVE OE_IVJTIVE ENERGY OF SOJND

CU FT/LB CU FT-PSIAILB =SIAIR BTU/La BTU/L8 BTU/LB-R BTU / L8 -R _TfSEC

TWO-_ASE 30UNOAPY
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G-2a

TH[RHOOYNAM_C PROPERTZ£S OF OXYGEN

200 PSIA ZSO8&R

TENPERATURE DENSITY V(OHIDV_ V(OPIDU_ -V(OP/DV) T (OV/OT_/V THERHAL VISCOSITY THEPMaL OZELECTRIC PRANDTL
CONOUCT_VITY 0[FFUSIVrTY CONSTANT NUHBER

0[G, R LB/CU FT 6TUILB PSIA-GU FT/gTU PSZA

98,118 81.61932 214.54

100 01,33428 213.34

109 80,57481 210.12

110 79.81057 208.85

110 79.04169 2|3,52

120 78.26735 200,1_

120 77.48728 157).70
130 78.?0085 193.20

139 75.90703 169.62

140 ?S*105SS 18S.98

149 74.29944 102.27

150 73.47570 170.47

lSS 72*84554 174*99

180 71,80359 1T0,62

189 70094047 188.05

170 70.0787b 162.38

17S 69.19285 150.11

100 60028008 153.71
189 67.38265 1_9.19

190 68,41349 144.04

190 60°43720 139*73

200 64.42983 134.78
200 83.30573 129.80

210 82,29912 124.24

215 81.18189 118.84

220 59.98281 112.76

22S 58.68811 108.60

+ 225.720 58,49?20 105.80

4 225.720 3.33430 37.21 2.229

230 3.21176 38.82 2.231
235 3.00515 40.23 2.234

240 2.97258 41.75 2.235

245 2.0?124 43.30 20237

250 2.77919 44077 2.230

295 2.89490 48.22 2.238
280 2.61722 47.84 2.239

285 2.54523 49.04 2*239

270 2.47019 50._2 2.230

275 2.41593 51.70 2.230

Z00 2.35873 53.12 2.238

205 2.30138 54.45 2.237

290 2.24915 $5,77 2,236

295 2.19972 57.08 2.235

300 2.15284 58.38 2.235

310 2.08586 60.94 2.233

320 1.9887; 830;7 2.231

330 1.91433 65.98 2,229

340 1.04770 88.45 2.228

350 1.78811 70.51 2.226
360 1.72098 73.39 2.22;

3?0 1.67572 75.77 2.222

380 1.62599 78.18 2.220

390 1.57936 80.57 2.218

;00 1.53999 82,98 2,218

410 1.49438 09.3; 2.21;
_ZO 1.4554; 87.71 2.212

430 1.41884 90.00 2.210
;40 1.38377 92.;5 2,208

450 1.35080 94.01 2.205

480 1.31922 97,17 2.203

;?0 1.26928 99.53 2.290

;80 1.28073 101.09 2.198

;90 1.23348 104.28 2.199
500 1*207;; 106.83 2.192

510 1.18252 109.00 2.189

520 1.15888 111.30 2.186

530 1.13577 113,76 2,182

5;0 1.11360 118.15 2.179
SSO 1.09270 118.$5 2,175

560 1.07241 120.95 2,171

570 1.0S289 123.36 2.188

580 1.03408 125.78 2.164

590 1.01598 128.21 2,159
800 0.99847 130.65 2.155

i/OEG. R 8TU/FT-HR-R LB/FT-S C 50 FT/HR
X 10 _

2_.828 171638,21 0.0018525 0.11167

14,S48 168078.88 0.0018627 0.11113

14.325 190066*20 0.0018900 0.10962

14.097 150000.4; 0.0019206 0.10803

13.082 141469.10 0,0019522 0.10837

13.820 133282.0; 0.0019858 0.10464

13.372 125369.27 0.0020216 0.10205
13.119 117780.99 0.0020600 0.10101

12,861 110487.53 0.0@21011 0.09911

12*599 103479,;1 00002145; 0.09717

12o334 96747.32 0,0021932 0.09510

12.084 90282,13 0.0022450 0.09318

11.792 84074*09 0.0023013 0.09111

11.518 78116.71 000023828 0.08903

11.2;1 72399.10 0.0024303 0.08692

10.982 88913*81 0.00250;8 0.08;78

18.682 81651.99 0.0025869 0.08262

10.400 98608.23 0.0028706 0.00044
10.118 51708°;8 0.0027813 0,07023

g*029 47131.t5 0.0020973 0.07601

9*541 42606°85 0.0_30294 0.07378

3*249 38428*43 0.0031811 0.07149

8.952 34349.0; 0.0033575 0,08929
0*649 30442.15 0.0035850 0.08687

0.337 28701.68 0,0038232 0.08450

0*013 23122.02 0.0041159 0.06210

7.672 1o_90.82 0.0044939 0,05983

7,622 19210.48 0.0045583 0,05927

1;9.53 0.0091100 0.00089

153.92 0.0083989 0.00870
158039 0.0077108 0.00085

182,16 0.0071701 0.000qs

186*39 0,00671;7 0,00907

168.19 0.0083293 0000918

170*64 0.0059977 0.00930
172.86 0.0057085 0.00942

17;.73 0.0054535 0.00953

176.;8 0.0052264 0.00965

178.02 0.005022; 0.00978

179.43 000048379 0.00987

100.71 0°0048899 0.00990

101.80 0*00;5182 0.01009

182*95 0*0043747 0.01020

183,9; 0.0042;39 0.01032

185.69 0.00;0096 0.01094

187.19 0.0038051 0.01077

188050 0.0036245 0.01100

189.63 0.0034635 0.01123

190.63 0.0033180 0.011;8
191.51 0.003187_ 0.01170

192,29 0.0030885 0.01192

192.99 0.0829992 0.01216

193.61 0.0028588 0.01239

lq4,17 0.0027857 0.01282

194,68 0.0028794 0.01285

195.14 0.0C25991 0.01308

195,59 0.0025241 0,01331
195.93 0.002;538 0.01353

198.27 0.0023878 0.01376

198.$9 0.0_23256 0.01399

196.80 0.0022870 0.01422

197.14 0*0022116 0.01444

197.39 0.0C21590 0.01;86
197,81 0.0021092 0.01489

197.82 0.0020818 0.31510

198,_1 0.0020166 0.01533

198.19 0.0019736 0.01955

198.35 0,001932_ 0.01977
190.51 0,0018932 0.01599

198065 0,0010556 0,01621

190.70 0.0018196 0,016;2

198.91 0,0017850 0.0168;

199.02 0,0017519 _.01685
199,13 0.0017200 0,01r07

;1.902 0.003;k 1,58910 5.3606

40.402 0.00344 1.56601 5.2012

36,?00 0,003;2 1,$8071 _.708_

33*309 0,003;1 1,59_60 _,;1Tk

30*372 0*00339 1.94046 4.0840

27.676 0,00336 1.5;229 3.70_?
25,251 0.0033_ 1,53610 3,$1_6

23*089 0.00331 1,_2907 3.2723

21,106 0°00320 1.$2380 3.0546

19.3;0 0.0032_ 1.51728 2.8_91

17.751 0*00320 1.51091 2.6838

18.321 0.00318 1.50449 2.$260

15.03_ 0.00312 1.;9000 2.3067

13,875 0.00300 1._9144 2,2619

12.832 0.00303 1,;8480 2.1913

11,893 0.00297

11.046 0.00292

10.203 0.00286
g059_ 0.D0280

8.972 0.00273

8,410 0.00266
7.901 0*00259

7.;39 0.00251

7.019 0.00242

6.&35 0.00233

1*k7806 2.0538

1.k7122 1.9686

1,;6;25 1.89_8

1.45715 1,8319

1.44989 1,779_

1,;42_S 1.7374

1._3479 1,7005

1.42689 1,60_1

1.41069 1.6737

1,_1015 1.6753

6.203 0.00223 1.;0117 1,6908

5.g$0 0,00212 1.39168 1.7230

5.913 0.00210 1,39026 1,7293
0.7g6 0.00769 1._199_ 1.117_

0*002 0.000_1 1*01920 1.0688

0.809 0.0092_ 1,010;k 1.0226

0.018 0.01005 1.01778 0.9852

0*827 0.01086 1.01719 0._45

0.836 0.01166 1.01660 0.9290
0,8;6 0.012;5 1.0161D D.g077

0,856 0*01323 1.01563 0.8897

0.086 0.0140C 1.01520 0.87_5

0,878 0.01477 1*01_q 0,0616

0,087 0.01553 1.01442 0,850_

0.897 0.01630 1.01;07 O,SkOq

0 .gO8 0.01705 1*01373 0.8326

0.918 0*01701 1.01342 0.825_

0*929 0.01808 1.01312 0.8107

0*9;0 0.0193_ 1.0128; 0.812_

0,962 0.02088 1.01232 0.0027

0*984 0.022_; 1.01180 0.79_

1.008 0.02_03 1.011_2 0.7873

1,020 0.02063 1.01102 0.7812

1.050 0.02727 1,01065 0.7759
1.072 0*02893 1,01031 0.7713

t,094 0.03001 1.00999 0.?675

1.115 0,03231 1*00969 0.?642

1,137 0*03;05 1.00941 0.7612

1.159 D.03581 1.00915 0,7_8_

1.180 C.03759 1,0C890 _,7561
1,201 0.039_1 1.0_67 O.?S_Q

1.222 0,0;12_ 1.008;5 0.7520
1,243 0,04312 1.0002; 0.?503

1.264 0.0;_01 1.0_860 _.7_7

1.28_ 0.04092 1.00786 0.7_?_

1.306 0,0;8_6 1.00768 0,?_61

1.326 0.050_3 1.00751 0._5C

1.3;6 0.09281 1.00735 _.?_0
1.387 0.00_82 1.007_9 0.?_3_

1,387 0.00883 1.007_; 0.7_27

1.;06 0.00089 1.9_890 G.7_20

1,_26 0.06097 1,_676 0.7_1_

1,_6 0.06307 1.00663 0.7_09
1._85 0,06_19 1.00651 _.7_0;

1.;8; 0,06733 1._638 Q.7_!

1*Y0_ 0,089_9 1,)_6_7 0.7399

1.$23 0,07166 1.00616 0,7_97

1.5_2 0,07306 1._06_S 0.7396
1,561 0.07607 1._0_9; Q.7396

TMO-PHASE BOUNOARY
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250 _SIA _SOBIR

TEHPERETURE VOLUHE

OEG* R CU FT/L6

* 98,28T 0,21225

100 0.01229

105 0.02241

110 0.91253

LIS O.31265

1Z0 0.01277
1ZS 0.01290

$30 0.0L303

235 0.01317

140 0.05331

L4S 0.01345

LSO 0*01360
LSS 0,01376

L60 0,05392

L6S 0.01409

170 0.01426

175 0.01444

180 0.01463

185 0.01403

190 0,01504

lqS 0.0L526

200 0.01550

285 0,01575

2tO 0.0£603

215 o.01632
220 0,02664

ZZS 0,01700

230 0,0173g

• 233,_99 0031770

• 233.499 0.23731
235 00Z409_

240 0.25239

24S 0.26324

250 0,27360

255 0.2835F
260 0,29321

265 0.30260

270 0.31175

Z?5 0.$20r2

200 0.32951

285 0.33816
290 0034668

295 0.35508

3_0 0,36336

310 0.379F0

3Z0 0.39572

330 0°41140
340 0.42?02

350 0.44Z37

360 0.4S756

370 0,47261

300 0.40r54

390 0.50235

NO0 0.91707

4LO 0.53169
420 0.$4624

430 0._6072

440 0.97514

450 0*50049

_60 0,60380
_70 0°61509

_80 0.63226

490 0.64644

900 0*66057

StO 0.6?467

920 0.605Y3

530 0.70277
5_0 0.71676

550 0.73077

560 0.74473

570 0.75067
580 0.P7255

5qO 0*78648

600 0,50035

* TNO-a_LSE _OUND&_Y

THERH00YNAM[_ P_OPE_T[C_ OF OXYGEn

ISOTHE_N I50CHORE INTERN&L ENTHALPY

0(RIVATIVE DE_IV&TIVE ENERGY

CU FT-PSIAIL6 DSII/R 8TU/L8 ETU/Le

2146.01 3L8.0 -83*L70 o02.611
2071.00 313.3 *82,k59 -02.890

1976,25 30¸0.6 -00.479 -79.qc4

1804.11 285,3 -?B*kg5 -77.910

1754.54 2T6,4 °T6.518 -75*932

1707.46 264,9 °?4,535 *73.945

L622*83 253*? -72,555 -71,959
1540.97 242.9 °70,9?4 -_q,971

L460.63 232.4 -65°590 -67.961

L382.99 222*3 *66,604 -65.955

1307,46 212*5 -64.615 -63*992

1234.L0 _03.0 -62.6ZZ -61.992

1L62.01 193.5 -60.624 -59,905

1093.5_ 154.5 -_5.62L -57*977

1026*15 L76,3 -55,611 *95.959
560.66 16T,9 °54,$92 -53,932

897*00 L59,9 -52,564 -51,556

835.06 152*0 -SO*SZ4 *49,847

774*79 L44,4 -48,470 -47,784

716*1Z t3T.O *45.W00 *49,703

655*95 L27,0 -44.310 *43,603

603.30 LZZ.7 *42.15P °4L,479

544.99 L15.8 -40°056 *39,327

49$.99 L09,1 -37.082 -37,L40

444,Z0 1_2.4 -35.667 -34.9L2
393,56 95.8 -53.40) -32.633

343,90 59,3 -31.077 -30.290

295,39 82.6 -28,673 °27,56T

265.57 7%0 -26.?67 -26,100

4L,2r 1,0 20,960 39,945
42.55 1.? 29.350 40,502

46.96 1.6 30,593 42,277

5@.25 1.5 3L,765 43,954

93,71 1,5 32,590 45,556

56,97 1,4 33,970 47.098
60,OT 1.3 35.017 45.591

63.05 1.3 35.03? 50.045
55.91 t.2 37.032 5L.469

68,68 L.Z 30.009 52,856

7L.37 L.I 30,968 54oZZ2

73,99 1.1 39.912 55.567
76.54 $,L 40,044 56°093

79.04 1.0 4L,765 56,202

5L.49 1,0 _Z,675 59,497

56,Z6 0.97 44,470 62,045

q0.05 0.9Z 46,236 64°555

99,37 0°80 47.977 67°026

99,76 0.84 49.699 69.465

t04.06 0°01 $1.404 T1.003

105,29 O.TO 53,095 74.Z77

11Z,44 O.T5 94.774 76.653

116._3 0.73 96.442 79.012

_ZO,5T 0,7% 58.L_1 01.356

L24.56 0.6_ 59,751 03°600

LZS.SL _.66 61.395 06,009

t32,43 0.64 63,033 08,321
L36.30 U.63 64.666 90,623

L40.15 0.61 66.294 92,929

Lk3.gT 0.59 6T.910 95.Z07

L4T.T6 0.56 69.939 97.490

1_L.53 0.56 71.156 99°766

155.27 0.55 TZ.??E 10Z.042

159,00 0.54 T4.355 204.311

162.7L 0.53 79.998 106.577

266._0 O.SL 77,600 L05.041

170.07 0.50 79.210 111.102

1?3.74 0,_9 00.825 L13.362

IT?.38 0,45 _Z.W_7 t19,620
LOL,O2 O°4T 04,04? L1?,ST6

L54,64 _.46 89°657 IZ0°132

L05,26 G.46 57.26T LZZ,358

L9L,86 O._S 88,87_ 124,644

_95._S 0.44 _0.491 L26.900

199.0_ Q._3 92.109 129.156

ENTROPY Cv Cp VELOCITY
OF SOU NO

nTUILO-R BTU / LB -R FT/$EC

0.50L62 0,266 0.397 3815

0,50808 _.Zb5 0.3_7 3795

0,528Z? _.26_ 0.39_ )?38

0.5467_ _*_56 c.3qv 36?9

0.9644_ 0,29_ 0.39_ 3619
0.5823G 2.Z_ 0*39? 355?

0,59752 9.Z45 o*3qv 3_99

0,6_3L2 9*Z_1 0*3g6 3_3L

0.625L4 0*230 0.395 3365

0*64263 0*239 0,399 3299

0.69664 0*Z32 0.3_9 3232

0*67020 0.229 _,400 3163
0*60334 0.Z26 O*40L 3093

0.69611 0.2Z3 0.403 3023

0*7_053 O*Z2L 0.404 2951

0.72063 0,210 0.406 2070

0*73Z44 0,216 0*408 2_04

0*74396 0,214 0.41L 2720
0.75929 O,Z2L 0.4L4 26$2

0*76636 0.209 0.4L8 Z974

0,77730 O*ZOT 0.42Z 2494

0.70809 0.205 0.4ZT Z412

0*7_069 0*203 0*434 2329
0,50923 0.202 0.4_1 2243

0*81971 0*Z00 0.450 2153

0.43019 o. Lq5 0.451 2060

0*84571 0.L97 0.479 1963

0.85L36 0.t95 0.493 1059

0*05095 O*Lgq 0.514 1795

1.14291 0.189 0*3?9 617
1.L4420 O.LS? 0*367 621

1.15_76 0*103 0.344 537

1,15068 0.L00 0*327 69_

l*L65L9 O.L?? 0,314 664

1.17125 0.175 0*303 677
1.17705 0.173 0.294 609

1,L5259 0._71 0,20? ?OQ

t,15790 0*170 0.28L ?IL

I.L930L 0.L69 0,275 72_

1,_9793 0.L67 0,271 T32

1*Z0269 0,166 0.267 74_

1°20730 0.166 0*263 751

1.211T0 0.t59 0*250 760

1.21613 0,L64 0.290 770

1,22449 0.163 0.253 70_

1.25245 0.L62 0,249 804

L,24006 0.161 0,246 820

1.Z4735 _.161 0,243 836

1.25435 O*L60 0,240 05L
1,28110 OoLSO 0,230 866

1.26750 O*LSg 0.237 880

1.27389 0.L99 0*235 894

1.2?998 0.L99 0*234 90?

1*28559 0,L55 0*233 921

1.29162 0.155 0.232 93_

_°Z9719 0.L58 0.23L 946
_.30261 0.L55 0*230 959

1.30755 0.158 0.229 97_

1.31303 0.L50 0,229 _83

1,31505 _*L50 0.220 995
1,32294 0,L50 0.226 LO_T

2.32773 0.155 0.227 1018

1.332_1 0.295 0.227 1029

1*_3699 0.195 0*225 L041

l*3_L4T 0.L56 0.226 105L

1.34955 0,15_ 0.226 %062

1.35017 0.L58 0*226 _073
1.35439 0.158 0*226 1083

1*39053 0o150 0.226 _094

1.35259 0. L55 0.226 1104

1.35695 C.159 0*226 121_

1.3r051 0.t59 0.226 1124

%.3743_ 0._$9 0.226 t133

1.37016 0.159 0.226 _1_3
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G-2a

THERMODYNAMIC PRQ_ERTIE_ _F _WYGEN

ZSQ P$IA ISOBAR

TEMPERATURE OENSITY V(OHIDV_ V(DP/DU_ -V(OP/DV_ [3V/OT_/V THERHAL VISCOSITY TwE_MaL ,_IEL£CTPIC PPANDrL
_ONC_CTIVIrY )IFrUSIVITY £ON$TeNT _U_E_

DEG. R LB/CU FT BTU/LB P$1A-_U FT/STU PS_ I/DEG. R BTU/FT-_R*R LB/FT-SE_ $Q F_/_
X _0;'

! 98.187 81.63233

t00 81o35839

105 80o59994

t10 ?9.03714

_15 ?9.06955

120 78,29671

I25 77.5161Z

130 76.73320

t35 75.94132
140 75.14177

145 ?;.33376

150 73.51635

155 ?2.68864
160 71.44939

165 70.99733
170 70°13096

t75 SgoZ4450

160 68.34018

185 67.42?44

290 56.45363 24S.ZS

t9S 6Y.51348 1_0.49
200 64.51299 13S.56

20S 63._7T39 230._8

210 62,40068 12S*16

215 61.27525 129*64

220 f_*0_11_ 113.8T

225 50.83S25 107,80

Z30 57448924 _01,30

Z33.499 S6*4q262 98.(w_,

+ 233.499 4.21392 36.70 2.236
235 4.15094 37.25 2.230

240 3,96210 39,01 2.2_3

245 3,79882 _0.69 2.247

250 3.6550| 42.31 2*250

255 3.52651 43.00 2.253
260 3.41047 45.40 2.25_

26S 3.30;73 b6.90 2.255

270 3.20766 58.36 2,256

275 3,1180% 49.00 2.25_

280 3*03479 51.22 2.256

ZS5 2._5710 _2,62 2,256
290 2.88552 S4.00 Z.255

295 2.81527 55,36 2.254

300 2.75195 S6.?2 2,254

310 2._3363 _.30 2.252

320 2.52703 62.00 _*250

_30 2._3025 64.5q 2.240

3_0 2.3k101 67.14 2.246
350 2.26054 6q.66 2.243

300 2.1054q 72.1Y 2.241

370 2.11590 ?4.65 2,239

380 2.05113 77.11 2.236

390 1._90bW 7_.56 2.23_
;00 1.93399 02.9? 2.232

410 1,080T0 04*_& 2.229

_20 1.83060 _6.83 Z.227

_30 1.783_1 09,23 2.225

w;O 1.71_71 _1,_$ 2.222

w50 1.69637 _4.03 Z.219

k60 1,55618 96._2 2.217

470 1.6_798 98.81 2.214

400 1.$0162 101.20 2.211

_90 1.546q4 103*59 2.208

500 1.51385 105.99 2.205

_10 _._8221 108.30 2,Z02

_20 1._5_9_ 119.78 2.198
530 1.42294 12].19 2.195

640 1.39512 115.60 2.191

550 1.36443 110.01 2.1o7

_60 1.3;277 120.43 _.183
570 1.31510 1Z2.8b 2.1?9

_80 1.29434 125,30 2.275

5_0 1.27190 127.74 2.171

6Q0 1.Z_9_3 130.20 2.166

214.82 1_.626 171918.76 0.0018_97 0.11170 wl.qTZ O._O$WW 1._Fq_l 5,37_ _

223.67 1_.5_8 16_93.53 0.0018595 0.11118 40._27 0.0_3_ 1._67u0 _.21_

21_,56 14.327 159_85.35 0,0018072 0.10960 36._17 0,003_3 2._6_qZ _o_q_

Z07.20 1_*090 150422.03 _*0019167 0.1000_ 33._7_ 0._03_] 1._5_& _._2_1

203.89 13o063 141093.10 0*00t9_80 0.106_ 30._76 0.0_33_ _._ _.Q_0q

200.52 13*621 133680.6_ 0.002901_ 0*10471 27.7?4 0.00337 1.q_253 ).793_

197.09 25,374 125798._0 0.002_1_7 0,10293 25.3_3 0,0033_ _.93_ _.5232

193.61 13.121 110213._9 0*©020546 0.1_109 23,_55 0._3_! I._301_ 3._02

190.05 12.064 110922.52 0,00_095_ 0.0992P 21._07 0.0032_ 1._23_7 _.06_
186.43 12.602 103917.41 0.0_21390 0.09726 19._16 0,0032_ 1._1_5_ 2.865_

282*73 12,337 97100*40 0*0021062 0.09529 17.023 0.0O321 1._1_22 Z._O

170.9_ 12.060 90726,59 0.0_22373 0,09327 16.389 0.00317 1._w_1 2.5325

1T5*0_ 11*796 0_522,7_ 0.0_2292_ 0.09%23 15.0_ 0.00323 1._9_34 2.3918

171.15 11.$23 70568.32 0.00_3533 0.08915 13,936 0*00308 %._9180 2._665

167.10 12.247 72854.60 0*0024197 0,00705 12*08_ 0.00303 1._8510 Z.I_S_
262*96 10o569 67373.23 0*0024927 0.00_92 11.947 0.002_0 1._?_? 2,067_

158.72 10.689 62116.03 0.002573_ 0*00277 12.097 0.00293 $.47165 %.971_

1_4.36 10.409 57075*G_ 0*0026633 0.00_59 10.331 0.00207 1.46_72 1._72

149.87 10.126 52242.36 0.0027638 0.07050

_.042 47620.57 0.0_28772 9.07616

_.555 43172.31 0,0030058 0,07395

9.266 38920.54 0.0031533 0.071_9
8*972 34448*52 0*0_33241 0.06941

9.673 30949.0_ 0.0035245 0.06710

_.366 27218.62 0.0037630 0.06475

8.048 236k_.50 _.0_40S2_ 0,0623_

7,714 20Z30.17 0.0_44102 0.05993

?.357 16901*84 0*0Q_8670 0.057k2

7.037 15172.25 _.0052094 0.05584

173.90 0*0102236 0.00967
176.61 0.009845_ 0.00966

154.46 0.00802_k 0.00967

190*90 0.000041) 0.00972

196,30 0.007_193 0.00970

200.90 0.0069107 0.00986
204.85 0.0064052 0,00995

208.35 0.0061227 0.01004
211.42 O,OOSOOq2 0.01013

214.1_ 0.00553_7 0.01022

210.60 0.0052917 0.01031

210.80 0.0050747 0,010_1
220.79 0.0058793 0°01050

222.60 0.0047023 0.01060

224.26 0.0045408 0._1070

227.17 0*0042544 0,01_90

229.65 0.0040131 0.01111

231.70 0.0_38019 0.01232

233.63 0*0036262 0,01153
235.24 0,0034513 0.01175

236.66 0.0033037 0.01297

237*91 0.0031704 0.01219

239.02 0.003049b 0.01241

240,02 0*00_9388 0*01263
240.91 0.0028373 0.02285

241.71 0.0027436 0.01307

242._$ 0*0026569 0.01330

243.0_ 0,0025763 0.01352

243.40 0.0025021 0.01374

245.22 0.00_308 0.01396

244.72 _.0023_40 0.01418

2_5.17 0.0C23028 0,014_0

245.55 0.0022_ 0.01462

2_5.96 0.0021_9! 0.0140k

2_6.31 0.00213_9 0.01506

2_6,6_ 0.0020873 0.01527
240.9k 0.0020k02 0.05549

247.22 0.0_29954 0.01571

247._7 0.0019528 D.01593

247.72 0*001922_ 0.0161_

247.93 0.0018731 0.01636
248.14 0.0020359 0.0165T

245.33 0.00200_2 0.01679

2_8.52 _.0017660 0.01700
248.6_ 0.0017332 0.01721

9.bWO 0._0201 1,45765 1,8336

_.WS2 0.00267 1.4_303 1.737&

7.942 0.00260 1.435_2 1.70_0

7,4?8 0.00252 1,42750 _.6822

7,057 0,002_ I._%q_6 1.6703

b.672 0.00235 1.41100 1.6701

_.320 0,_22_ 1,W_213 1.6_32

5.995 0.0021_ 1,39277 1,71_0

54723 0.00202 _,28279 1.770_

5._56 0,00192 1.375_3 %.047_
0.861 0.00612 1.025_5 1.2027

0.862 0.0063_ 1._2_fi 1.17_

0,_67 0.00709 1.02372 1.1107

0*073 0,00?82 1.02274 1.0570

0._80 0.00053 1,_2187 1,_15_

0.087 0.0092_ 1.02110 0.9017
0,_95 0.00991 1.02040 0,9537

0.903 0.01058 1._1976 C.93_

0.912 0*0112_ 1.01918 0.9_1

0,921 0.011_9 1._1_6_ 0,_q_7

0.931 0.0125_ 1.0181_ 0,_007

ooq_Q 0°01310 1._1767 0.8686
0o990 0.01382 1,017_3 0._583

0.960 0.01445 1.01682 0,8_89

0.970 0.01509 1,_16_ C°_06

0*990 0.01637 1.01573 _._2_6

1,01_ 0.01766 1,01509 Q._152
1.032 0.01097 1,01_51 Q.S_56

1o052 0,02029 1.0139_ 0.797_
1,073 0*02162 1.013_9 0o7_05

1.094 0.02298 1.01304 0,7_

1.116 0.02435 1,0126_ 0.7795

1.137 0.02_73 1._1223 _,7752

1*750 0,0271_ 1.011d? _.7713

1.1?8 0,02857 1.01153 0.7_79
1.199 0*03002 1.01121 0.76_

1.220 0.031_ 1,_1091 0.7_Z0

1,241 0.03297 1.010o3 _.7_95

1.261 0.034_ 1.01036 0.7573

1.202 0.03601 1.01011 0.7553

1.302 Q.03756 _.00987 Q.7_35

1.322 0,03913 1,0096_ 0,75_ a

1.34_ 0.0_071 1.009_3 0,7505

1.362 0.04231 _.00922 0,7_92

1._02 0.0439_ 1.0_2 0.74_0

1,_02 0.0_555 1.008_3 Q.7_?_
1._21 0.Q_7_1 1.008_S 0,7_6_

1._41 0.04080 1,00840 0.7_S

1._79 0.0522_ _.30815 _.7_2

1.517 0.05574 1.00785 &,7433

L.536 0.05750 _._0771 0.1_2"

_,_55 0,0592f %,00757 0.7_?
1.573 0.0610_ 1._07_ 0.7_2_

TWO-P_ASE _O_NOA_
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C-2o

THERNOOYN&MIC P_OPERTZES OF OXYGEN

300 PSIA ZSDOAR

TEMPER&TURE

OEG. R

VOLUME Z$OTHERH ZSOCHORE INTERN&L ENTMALPY ENTROPY C V Cp VELOCITY
DERIVATIVE DERIVATZVE ENERGY OF SOUND

CU FT/L8 CU FT-P$Zi/LB PSZAIR BTUtL3 BTUILB 3TUI13-_ BTU / LB -R FTtSEC

98.230
108

105

110

115

120

123
130

135

140

LqS

1S0

lSS
160

163

170

175

180

186

130

195

200

ZOS

210

215
220

2ZS

230

233

240

2k0.238
248,230

2kS

ZSO

253

660

263
ETO

2TS

288

283

290

296
300

310

320

330

390
3SO

360

370

380

390

400

410

420

430
440

438

460

470
48O

490

500

310

520

$30

540

$30
560

570

500

390
6O0

0,01226 Z109.11 318,0 -83,170 -02,kqC 0.50169 0.266 0.397 3810

0.01229 2075.31 313.5 -82.480 -01.?98 0,30867 0,263 0.397 3790

0.01240 1980,BZ 300.8 -80,501 -79,8t2 0,62883 0.280 0.397 3741

0*812SE 1888.76 288,5 -78,322 -77.827 0.S4632 0.256 0.397 3682
0.0126N 1799.26 276,6 -r6.544 -75.842 0,56417 0.252 0.397 3622

0,01277 1712.27 263.1 -74.$03 -73,856 0,38107 0,248 0.397 3561

0.81290 1627.71 233,9 -72,386 -71,870 0,59728 0.245 0.397 3498

0.01303 1543,54 243.2 -70.606 -69.883 0.61207 0.241 0.398 $435

0.01316 1466.6q 232,7 -60.625 -67.893 0.62789 0,238 0,398 3370

0.01330 1380.10 622,6 -66.641 -63,902 0,64237 0.235 8,393 3303

0.02343 1312o71 212.8 -64.664 -63.907 0*6S637 0*232 0*399 323&

0.01369 1239*46 203.3 -62*664 -61,909 0*66992 0.229 0.400 3168

0,01376 1168,27 194,1 -60.869 -SS*905 0.60305 0,226 0,401 30qB
0.01361 1099.09 185.2 -$8.$69 -37,896 0,69s81 0,223 0.482 3028

0.01408 2031.86 176,6 *66,&62 -Ss.8eo 0.70821 0,Z21 0.404 2556

0.01423 966.90 168.3 -S4.648 063.0S6 0.72030 0.218 0,406 288N

0,81443 932,96 160.2 -62.623 -61,822 0.73203 0.216 0.408 2810

0.01462 841.17 252.4 -S0.S88 -49.776 0.74362 0.214 0,410 2733

0,81482 78£,06 L44.6 *44,539 -47,716 0.75491 0,212 0.413 2659
0,01303 7ZZ*SS 137.4 *46.473 -46*640 0*76656 0.210 0,417 2581

0*01525 663,60 130,2 -44.351 -43*345 0.77687 0,207 0.421 2502

0.01348 610,11 123.2 -42.286 -41.426 0.78700 0.205 0.426 ZkEZ

0.01573 SS6.03 116.4 -40.1S4 -33*260 1.79820 0,204 0*432 2339

0.01600 503.27 109.6 -37*990 -37*101 0.00871 0*202 0*439 2234

0.01623 451,76 103.0 -36*787 -34.882 0.81913 0*200 0,448 2166
0.01661 402,43 36.5 -33.538 -32.615 0*02967 0.198 8,4Sq 2874

0*01696 3S2.21 98.0 -31.238 -30.288 0.64003 0.197 0.472 1979

0.01734 $04.03 83.k -28.840 -27*885 0*86060 0.195 0,489 1877

0.01778 262.52 78.8 -26.356 -25.370 0.86140 0.198 0.325 1792

0*01829 214,48 71,7 -23,737 -22.721 0*87266 0.197 0.$63 1678

0.01832 212*26 70.8 -23,613 -22*556 0.87300 0,197 0,549 1655

0.19430 37.37 2.2 28.679 39.484 1.13197 0.154 0.418 612

8*20478 42.03 2.1 30,014 42.390 1,13943 0*189 0.383 629

0.21477 40.24 1.9 31.309 43.240 1.14690 0*184 0,338 64_

0*22418 S0*12 1,8 32.$26 44.980 2,13379 0.181 0.339 6Sq

0*23313 33.73 1,7 33.685 46.636 1,16022 0.178 8*324 673

0.24172 37.13 1.6 34,798 48 ,zzs 1,16628 0,176 0.312 686
0.29002 61.37 1,6 35,873 49.762 1.17202 0.1P4 0.303 638

0.23887 63.47 1.s 36,918 51.234 1.17750 0.172 8.296 710

O.ZBSq2 66.43 1,5 37,337 32.709 1,18274 0,170 0.288 721

0.27359 69.32 1.4 38,934 94,133 1,18778 0,169 0.282 731

0.28111 72.11 1.4 39.913 SS*S29 1.19264 0.168 0.277 742

0.28643 74.83 1.3 40.876 56.902 1.19734 0,167 0.272 752
8.29676 77.47 1.3 41.824 58.234 1*28166 0.166 0.269 761

0.38999 82.39 1.2 43,606 60,906 1,21068 0,169 00282 780

0.32387 87.51 1.1 kS*50B 63*499 1.21861 0,164 O.ZS7 798
0.33747 92.27 1.1 47,298 66,045 1.22664 8,163 0.252 815

0,35083 9_.89 1.0 49.062 68*§31 1,23413 0,162 0*249 831

0,36400 101*40 1.8 60.883 71.024 1*24129 8.16t 0.246 847

0*37693 106*82 0.96 52.527 73.470 1.24810 0.160 0.243 86E

0.38683 110.14 0,93 54.233 75.891 1.25482 0,160 0,241 877

0,40255 114.39 0,89 35.929 78,291 1,26122 0,160 0.233 891

0.41S14 118,97 0.88 57.621 80.673 1.26741 0.159 0.237 993
0,42764 122*70 0,44 S9*ZBN 83,040 1.27340 0,159 0.236 519

0,44004 125.77 0.81 60.547 85.392 1.27521 0.159 0,233 932

0.45237 130.80 0.79 62.603 07.733 2,28486 0*238 0.233 343

0.46462 134*73 0.76 64.232 90.063 1.29033 0.150 0.232 958

0.47680 136.73 0.74 65.893 92.383 1*29666 0.158 0*232 970

0.48893 142,64 0.72 67.533 94.694 1.30086 0.138 0.231 9BZ
0.50100 146,62 0.70 69,167 96,999 1*30392 0.138 0,230 994

0,51303 150.37 0.69 70.797 99*297 1.31086 0.130 0.229 1006

0,52600 154.20 0.67 72.424 101.389 1,31569 0.138 0,223 1016

0.53594 138,00 0.65 74.048 103,876 1.32041 0.158 0.228 1069
8,34884 16L.78 0.84 79.670 196.159 1.32302 0.158 0*268 lOkL

0.S6070 165,3N 0.62 77*290 108.438 1.32953 0.158 0.228 2052

0.57253 169.28 q*61 78.303 I10*714 1.33395 0,130 0.227 1062

0.50434 173.00 0.60 00.$26 112.987 1.33828 0,138 0.227 1073

0.59611 176,70 0.38 82.143 116,258 1.342S2 0.138 0.227 1084

0.60786 180,40 0,67 03.760 127.528 1.34669 0.250 0.227 1094

0.61958 154,87 0.36 03,376 119,793 1.35078 0,133 0.227 1104
0.63129 187.74 0.35 86.393 122,852 1.33479 0.159 0,227 1125

0,64297 191.39 0.34 88.611 124.329 1.35873 O.lSq 0.227 1125

0.65463 135.03 0.53 98.229 126.533 1.36260 0.159 0,2_7 1134

0.66627 138,66 0.32 51,848 128.861 1.36641 0.133 0*227 1144

THO-PNASE 30UNOA_¥
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C-2a

THERMOOYNAMIG PROPERTIES OF OXYGLN

300 P$IA _$OBAR

TENPER&TURE OENSITV V(DHIOV_ V(O PlOU) V -V(OPIDV) T (DV/OTII_V TH(RMIL VISCOSZTY THERMAL 01ELECTRZC PRANOTL
CONOdCTZVITY DIFFUS_VITY CONSTANT NUMBER

0(G, R LBICU FT BTUILB PSIA-_U FT/BTU PSIA I/OEG, R 8TU/FT-HR-R LB/FT-5._C S_ FTtP_
X 1_

• Y8.259 81.6_$32

100 81.382_0
105 80.62521

110 79.06304
115 79,09737

120 78,32595

125 77.$_080

130 ?6.76561

135 75,97500

140 75,1T708

145 7k.39t92

t50 73.55681

155 72.73154

160 71.89500

165 71.9k592

170 70,18Z05

175 69.30413

180 68.40784

185 67.49172
190 66.55313 145.96

195 6S.58850 141.Z4

200 64.5q540 136o3b

205 63.$6789 131.31

210 62.50075 126.08
215 01.30684 120.03

ZZO 60.21694 114.94
ZZS 58.97899 106,97

230 57,65607 102.69

235 56.Z3422 98.08

2;0 54.66064 90.53

+ 240.230 54.59302 89.qs
4 240.230 5.14137 36.09 2.243

245 ;.80326 37.93 2.252

250 ;.65b08 39.75 2,258

ZSS 4.46079 41,47 2.264

260 ;°28553 43.13 Z.267

265 ;.13700 ;4,7; _.270

270 3.99976 ;6.30 Z.272

275 3.87492 47.83 Z,273

200 3.76055 40.32 Z.274
Z85 3.60505 50.79 2.27;

290 3.95733 52.2; 2.274

295 3.46628 53.66 2.273

300 3°38112 55,0? 2.273

310 3.22596 57.8; 2,271
320 3.00767 60.56 2.269

330 2.96323 63.22 2o266

3;0 2.05035 65.85 2.26;

350 2.?4726 68.45 2,261
360 2.65259 71.01 2.299

370 2.06520 73.5S Z*256

380 0.40419 76,09 2.253

390 2.;0081 90.$6 2.250

;00 2.330;3 81.04 2.248

410 2*27250 83.51 E,2;S

420 2.21059 05.96 2.2;2

430 2.19230 88.41 2,239
;40 2.09730 gO.Ok 2.237

450 2,04028 93.27 2,23;

;60 1.99600 55.69 2,231

470 1,94922 98.11 2.228

480 1.90475 100.53 2.225

;90 lo86241 102.95 2.221

SO0 1.82203 100.36 2.218

510 1°78348 107.78 2.214

520 1.74662 110.20 _,211

530 1.71135 112,63 Z.207

040 1.67754 115.06 2.203

050 1.64512 11_.49 2.199

560 1.61399 119,93 2.195
570 1.00407 122.30 20191

580 1.55529 124,03 2.187

590 1.52758 127*29 2.182

600 1,50088 129.76 2.178

215.09 14.624 172199.17 0.0018468 0.11173 42.042 0.003;; 1._0931 5,3811

213,59 14.049 168910.C2 0.0028561 0.11123 40,652 0.0034_ 1.56720 S,2Z_q

210*80 14.328 159704.17 0.0028037 0.10973 36.934 0.003;3 1.56112 +,0113

207*55 14.100 150843.20 0.0019129 0.10816 33.58_ 0.00341 1.55502 _.438_

204.25 13.869 142316.80 0.0019430 0.10650 30.579 0.00339 1.5N890 ;,1C38

200.90 13,623 134114.06 0,0019760 0010479 27.071 0.00337 1.54276 3,80_6

197.49 13.376 126227.43 9,0020110 0.10301 25*434 0.0033; 1.536_0 3.5317

194.01 13,123 118644.61 0.0020493 0.10117 23.241 0.00331 1,53038 3,28_1

190.48 12.606 111356.89 000020090 0.09929 21.260 0.003Z0 1.$241_ 3,0692

186.87 12.609 104354,74 0.0021327 0.09736 19.493 0.0032_ 1,517_5 2,_720

183,19 12.340 97628.90 0._021792 0.09539 17.805 0.00321 1,511_1 2.6562

179.43 12.072 91170.20 0.0022296 0.09338 16.407 0.00317 1.50513 2,_382

175.60 11.801 84969,86 0,0C22843 0.09134 15.162 0.00313 1.49867 2.397_

171.67 11.527 79018,98 0.0023439 0.00927 13,996 0°00309 1,49215 2.2712

167.66 11.252 73309.00 0.0_24092 0.08717 12.94_ 0,00304 1.40555 2.1_9_

163.54 10,975 67831.71 0.0024809 0.08505 12.001 0.00299 1,47007 2.0609

159.32 10.697 62578.60 0,0_25602 0.08291 11.149 0.00203 1.47200 1.5745
154,99 10.418 575;2.37 0.0026482 0.08075 10.380 0.002_8 1,46517 1.895F

150.54 10.137 52714.68 0.0027460 0.07858 9.687 0.00282 1.4581_ 1.8354

9.8S4 48008.23 0°0020573 0.0?636

q.sTO 43655.00 0.0029820 0,07413

].283 39410.;0 0.0031262 0,07189

8°992 35345.40 0.0032910 0.06962

0.697 31454,55 0.003485; 0.06732
8.394 2?732.07 0.00371;7 0.06;99

8.081 24170.05 0.0039910 0.06263
7.755 20772.75 0.0043310 0.06022

r.407 17529.23 0.0(47604 9,05775

7.065 14728,72 0.0053_26 0.05521

b.648 11725.32 0.0661127 0,05250

0.576 11587,92 0.0061079 0.052;;
193.16 0.011572? 0.01071

205.22 0.0101079 0.01059

215.30 0.0090042 0.01055

223.56 0.00817_3 0,01055

230.;? 0.0075133 0.01057

236.37 0.00697q0 0.01062

241.47 0.0065352 0.01067

240*93 0.0G61083 0.01073
249.07 0.0058335 0.01080

253.30 0.0055499 0.01087

256.53 0.0052096 0.01094

259.36 0.0050766 0.01102
261.94 0.004076_ 0.01110

266.42 0.0045301 0.01127

270.19 0,0042;0; 0.01146
273.41 0.0039933 0,01165

276,17 0,0037793 0,01185

278.58 0.0035917 0.01200

280.60 0,0034255 0.01226

282.53 0.0032709 0°01246
284017 0.0031431 0°01267

205.62 0,0030217 0.01288

286.93 0.0029110 0.01309

288.10 0.0028090 0.01331

289,15 0.0027160 0.01352

290*10 0.0026295 0.01373
290.96 0,0025;92 0,01395

291*70 0*00249;; 0.01410

292,;_ 0.00240;5 0.01430

293,11 0.0023390 0.01460

293.71 0,002277; 0.0L481

294.26 0°0022195 0.01502

294.77 0.0021647 0.01524

295.23 0.0021129 0.015;;

2q5.66 0.0020839 0.01566

296.06 0.0020173 0,01587

296.43 0.0019730 0.01609

296.77 0.0019300 0.01030

297.09 0.0018905 0.01651
297.39 0.0018521 0,01672

297.66 0.0018153 0.01693

297,92 0.0017001 0.01714

298.16 0.0017463 0.01735

9.061 0.00275 1,44096 1.7816

0.;95 0.00268 1.;_3_0 1.7375

7.582 0.00261 1.43505 1.7041

7,518 D.00253 1.428_6 1.6804

7.09_ 0.002;5 1.42021 1.6672

6.710 0,00230 1._1183 1,_53

6,356 0.002_7 1.40307 1.0700

6.031 0.00216 1.35304 1.7017

5.754 0,00205 1.38402 1.753_
5,515 0,00187 1.37352 1.8890

_.202 0,00174 1.36202 1.9944

5.250 0.0017_ 1.351_7 1.9003

0.525 0.004_9 1.03086 1,2_9_

0.926 0.00506 1,02029 1,_070

0.529 0.00633 1.02792 1.1348

0.933 0.00608 1.02_7_ 1.0792

_.038 0,00761 1.02570 1.0353

0.945 0.00822 1.02478 1.0000
0.951 0,00882 1.02395 0,9712

0.959 O.OOg;C 1.02320 0.947_

0.967 0.00958 1,02251 0.5273

0.97_ 0.010_ 1.02187 0,9103

0.983 0.01111 1.02128 0.8950

0,992 0,01167 1.32073 0.883_

1.001 0.01223 1.02022 0.8718

1,020 0.01334 1.019_g 0.8530

1,030 9.0144_ 1.018_6 0.8375
1,050 0,01007 1.01771 0.829;

1.078 0.0167C 1,01703 0.81_0

1.098 0.01704 1,01041 0,8061
1o118 0o0190C 1,0150_ 0.798_

1.138 O.OZDI_ 1,01532 0,7_22

1.158 0.02133 1,01_83 0.7867

1.170 0.02252 1.01438 0.7819

1.159 0.02373 1,01396 0,7776

1*219 0.0249_ 1.013_6 0.7?37
1,239 0.02019 1.01319 0.7?03

1.255 0.027_ 1.01284 0.7672
1.079 D.02872 1,012_1 C.7_5

1.255 0.03001 1,01220 0.7620

1.31_ 0.03131 1.01190 0.7_98

1,339 0.03263 1._11_2 0.7_78

1,358 0.03390 1.01136 0,7_6_

1.37_ 0,03531 1.01110 0,7_;;

1,397 0,03667 1,_1086 0.753C

1.419 0,03002 1.010_3 0.7_21

1._36 0,03941 1.010_1 0.7_05

1,_$5 0,04002 1.01020 0.7;98

1.474 0.0_22_ 1,01000 g.7488
1.493 0,0_360 1.00980 0,?;_0

1.512 0o04§12 1.00902 _.7_73
1.530 0,0_608 1.0_9_; 0.7;67

1.545 0o0400_ 1.00927 0.?_

L.567 0.0;953 1.00910 0.7_8

l.$86 0.05102 1o00_ 0,r_55

+ TMO-PHASE 80UNOARY
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C-20

"-.,..t

350 PS_A [SOBAR

TENPERATURE VOLUHE

OEG. R CU FT/L8

• 98,330 0,05225
$00 0,01228

105 0,312;0

110 0,01252
155 0,0126k

$ZO 0,01Z76

$ZS 0._120_
130 0.01302

13S 0,01315

1;0 0,01330

$;S 0.013;k

150 0,01359

ISS 0,0137;
160 0,0139@

165 0.01_07

170 0,0142;

175 0,01442

100 0,01465

109 0*01;00

$90 0,01501

$95 0,01923
ZOO 0,015;6

209 0.01575

210 0.01591

Z$5 0.01626
2ZO 0.01657

ZZ$ 0,01591

230 0,01730

735 0,01773

Z;0 0,01022

Z;5 0,01000
• Z;6,196 0,05896

2;6,196 0,$6316
?SO 0,17102

2SS 0,10049

260 0.18920

26S 0,$g740
Z?O 0,Z0032

Z?S 0,71204

200 0.22010

Z05 0.22715

290 0.Z3;00

29S 0,Z4070
300 0.2;727

350 0.26005

320 0,2724S

330 0.20493
3;0 0,2963?

3_0 0.30790

360 0,31942

3P0 0,33069

380 0,34103

390 0.35205

;00 0.3637?

;$0 0.3?459

W20 0,38532

;30 Oe3qSqq
;;0 0.;0650

;50 0.;171Z

;60 0._27T9

;to 0.;3802

;00 0.;4841

;90 0.;5075

500 0,;6q05
$10 0.47932

520 0.;0q55

S30 0,;9976

5;0 0.S0994

SSO O.S200q
560 0.53025

570 0.S;032

580 0.590;0

$90 0.560;7

600 0*07052

+ THO-P_$E _OUNOARY

THERMODYNAMIC PROPERTIES OF OXYGEN

ISOTHERM ISOCHORE INT(RN_L ENTMALPY ENTROPY C Cp VELOCITY
DERIVATIVE OERIVATIVE ENERGY _" O_ SO'NO

CU FT-PSIA/LB _SIA/R 8TU/L_ BTU/LG BTU/LS"R 9TU / LO -R FT/$EC

2112,21 310,1 -03,162 -62,360 G,50177 _,266 0,397 3020
2080.01 313.7 -02.5C1 -81.?05 0._09;6 0.265 0.397 300L

1905.39 301.$ -80.52; -79.720 0.52783 3.261 0.397 37;;

1893.45 _80.0 -78.5;T -77.735 e.5;630 0.250 0.397 3685

1803.90 276,9 -76,57_ -75,751 0.5639; C,Z52 0.397 3626
1717,_6 265,; -7;,593 -73,766 0,5800; _,2;9 0.397 356;

163Z,59 25;,Z -72,616 -?1,701 0,59704 0,2;0 0.397 3502

ISSO,SI 243,4 -70,630 -69,79k 0,61263 0,2;1 0,39? 3;30

1470,74 232,9 -68,650 -67,606 0,62763 _,238 0.390 337;

1393,25 222,0 -66,677 -69,015 0,64211 0,239 0,398 3300

1317+95 _13,0 -64,693 -63,022 0,65610 0,232 0.399 32;$

1244,79 203,6 -62,T09 o61,025 0,66964 0,229 0.;00 3173

$173,70 19;,; -60,71; -69,023 0.50276 0,226 0.;01 3105
1104,65 105,5 -50,717 -57,016 0,69551 0,22; 0._02 3033

1027,53 $?6,9 -56,713 -S9,002 0.70790 0,221 O.W6; 2R62

972,30 $60,6 "64,?02 -53,700 0,71997 0,Z19 0,;05 2090

908,89 160,6 -52,602 -Sl,?ke 0.73175 0,2t6 0.;07 2616

0;?.2; 152,8 -50.652 -49,705 0,7;326 0.21; 0.;10 27;2

?87+29 $49+2 -;8.500 -47,649 0.75;93 0,212 0.;13 2666

720,95 137.0 -46.549 -49,_76 0.765_9 O,Z10 0.456 2589

672.11 130.7 -44.;72 -;3.400 0+??645 0.200 0.;20 2911
616,00 123,1 -42,37; -;1,3?2 0.70715 0,206 0,;25 2;31

563,01 116,9 -40,250 -39,232 0,?R713 0,204 0.430 2349

510,49 110.Z =30,096 -37,061 0.00819 0.202 0.;30 2260

;59,25 102,6 °35*905 -3;,051 0,05059 0,200 0.W;6 2178

;09,22 97,I -33,669 -32*590 0,02896 0,$90 0,;56 2088
360,33 90,7 -31,379 -30,262 0,03935 0,$97 0,469 1994

312.f19 04,2 -29,019 -27,890 0,0;903 0,199 0,;65 18RS

2?0,90 78*7 -26*5;6 =25,396 0.86059 O*L�O 0.511 $798

2Z4,10 72,4 *Z3,972 -22,792 0,07556 0.197 O.S;Z $690

279,28 65.1 -21,232 -20,013 0,0830Z 0.$96 0,576 1561 .

$69,03 63,5 *Z0.5;5 -19,317 0.00905 0,$96 0.507 1535

33,7; 2.7 20.239 36,80_ 1.$22D3 0,199 0.;70 600

3?,00 2,6 29,433 ;0,61A 1,12899 0,19; 0,;29 622
42.5? 2,k 30,86S 42,563 1,13700 0,180 0,392 6;0

46.07 2,2 32,106 44,491 1,14434 0,10; 0,365 650

90,63 2.$ 33,;27 ;6,226 1,19110 0,105 0,3;6 6?$
94,53 2.0 34,607 47,91; 1,19741 0,178 0.330 604

50,02 1,9 35,739 49,53; 1,16336 0,176 0.310 69?
61,33 1.0 36.833 91.090 1.16099 0.17; 0.300 709

64.55 $.7 37.094 52,516 1,17437 0,$72 0.300 721

67,56 1,7 38,929 54,095 1,17991 O, 171 0,292 732

70*5l 1,6 39,9;2 55,542 $,184;6 0,169 0.206 ?43

?3,37 1.6 40,93; 96.960 $,10923 0.$60 0,201 753
70.07 1,5 ;2,071 99.729 1,19829 0,$67 0.272 7Y3

84,11 1,4 44,796 62,454 1,20683 0.165 0.255 79_

89,16 1,3 ;6,599 65.040 1*21491 0,16; 0.260 810

94.02 $,3 40.;0_ 67,656 1,22260 0.163 0,255 826
90,7; 1.2 90,190 70,$90 1,22995 0,$62 0,252 8;3

103.35 $,$ 9t,9;o 72.600 1,23699 0,165 0.2;0 859

107.05 1,1 53,606 75,119 1,Z4379 0,151 0.2;6 07;

$12,27 1,1 55,408 77.563 1,25027 0*160 0,2;3 088

116.60 1,0 57,116 79,984 1,25696 0,160 0,2;1 903

120,06 0.99 50,010 02,366 2,2626; 0,159 0,239 917

129,05 0,96 60,;9; 8;,772 1,26053 0.190 0,Z38 930

$29*20 0,93 52.169 87,1;2 1,27;2; 0,159 0,236 9;k

133,29 0,90 63,035 09,499 1.27979 0,159 0.Z39 957

137,34 0,00 69.;94 91,8;5 1,28918 0.158 0,23_ 969
1;1,3; 0,85 67,1;7 9;,180 1,290;3 0,150 0,233 98_

$;9,31 0,83 68,79; 96,506 1,29554 0.198 0.Z32 99;

149,29 0,81 70,436 98,829 1.30093 0.158 0,231 _005

193,15 0.79 72.074 101,136 1.30940 0.250 0.231 %018

$57,02 O,F? 73,?09 103,;;$ 1,32015 0.150 0.230 _029

160.07 0*75 ?9,3;$ 105,740 1.31479 0.158 0.230 LD4$

164,?0 0,73 76,970 108,035 1.31934 0,198 0,229 _052

164,50 0,72 70,990 110,326 $.32379 0,158 0,229 1063

I72,20 0,?0 80,224 $12,613 1,32814 0,194 O,ZZ9 1074

176,05 0,69 85.0;6 114*098 1,33241 0,1S0 0,220 100;

179,79 0*6? 83,472 $17,$79 1,33660 0,190 0,220 1095

t03,52 0*66 09,096 119,;59 1,3W071 0,$99 0.228 1109
$67,24 0,65 86,759 121,737 1,3;47; 0,$99 0*225 1115

190,q; 0.63 8_,3;2 $2;,01; 1,3;070 0,199 O*ZZ8 1126

$9;,63 0*62 89*966 126,290 1,39299 0.159 0*228 1235

198*30 0,61 91,991 $28,566 1.356;2 0,199 0,228 11;S
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G-2a

3_0 oSIi I$OBJR

TEMPERATURE DENSITY

OEG. R LSICU FT

= 98.330 St,&5830

100 8%,WObS?

lOS 80,_50_3

110 Tg.69_Q8

1%5 79,125tZ

1ZO 78,3S511

125 77.57956
t30 76.Tg?qO

_3_ 76.QQq55

1_0 T$,21381

150 73,59707

160 71.9_038

t65 ?l,0qqZ_

170 70°_3_3

17_ 69o_5933
%_0 &B._6706

185 67,555_8

190 S6°62203

%95 _S°66370

2_5 63,6572S
210 62o5q9_0

21S 61,wq661

2ZO - 60.3_030

ZE_ _g°tlqEW

230 57,_18Z6

23S SG,_138q

_5 53.%9038

! Z_6.196 5Z,7_?E9

Z_6ot_ 6,t2899

250 S°_O$

Z$5 5°S_O_O
260 5°2B_1_

Z6_ 5.36373
ZT_ _._7Q_2

Z75 _,6_833

Z_O 4,_335

ZgO _°273_2

29S W°1_4_

300 _.0_416

310 3._SW1

320 3,670k3

33Q 3,5_5t

3WO 3.37_Z0
350 3o2_693

360 3.130T1

3?0 3.023_5

380 _o_2_

3qO Z._3_OS
_00 2,7_902

_10 Z.86_61

_ZO Z.5_Z2

W30 Z._253W

W_O Z._SqS3

_50 Z.]97kE
_60 Z,33866

_0 2.Z3012

W_O Z.17985

500 2._3197
5t_ Z.OSb30

520 Z,O4Z6_

_30 Z,_0097

5WO 1,96103

SSO $,9ZZ75

_ 1,88603
5_0 1._S076

580 l,_tb_5

590 1,78_E

TWO-P_ASE 90UNOARY

THERMOOYNAMIC PROPERTIES OF 3XYGcN

V(OH/OV}p V(OP/OU_ "V(DP/DV _ (3V/OT)i_'V THERH=L
$OND_CTI_ITY

8TU/L8 PSIA*3U FTIBTU P$IA I/OEG. R 3TU/FT-HR-R LS/_T-S.EC SQ FTIHR

VISCOSIT_ THERMAL DIELECTRIC PRANOTL

DIFFUSI_ITY CONSI&NT NUMBER

1,569w2 5.387W

_,S6132 _,8229

I._SSZ3 WoWkq_

1o_4_99 3,St%q

1.530b_ 3._96!

1.51813 2.87g_

1.51181 _o_02_

1.W9251 2,Z79_

I._8_93 2.163F

1._79Z7 2,06_5

L°_7250 1.97_E

1,_5863 1,_373

t°_l? 1.7383

1°_89_ _,b788

1._2995 1,b8_3
1,_1Z66 1,_607

1o3_8q %ob_21

t°386_2 _o_37_
1.$7_8_ 1.8383

1.]6368 1.95_1

1,351_2 2._783

1°3_799 2°1_08

2o035_ 1o3t3_

1,03328 1°21_0

1,93173 %o1W_4

1,03039 Lo089_

1,02817 1o0%1_
1.027Z_ C_9831

1o02638 0,9593

1o0Z560 0.939_

1.0230E 0°_8_3

1,02197 0o8_27

1.019_1 a,82z6

1,0%871 0,813%

$,01807 6o805k

1.01693 0.7928

1._16_2 0.7876

1,0159_ 0°7_3C

1°015_8 O,_?SZ
1o01W68 0°?T%9

t°_1_31 0,768g

1,01396 0,/_2

1,01331 0°_61_

1.013U1 0._97

1°01Z72 0,7580

%._12w5 0°?_70

1°2%ZL8 3,_55_

1.01170 0°75E_
1.011_T 0.751_

1,0t125 O.?SD_

1.01%03 0°/505

215.37 IW._Z %F_79,_ 0,0£18_0 0.11176 WZ.113 0.003_5

211.13 1_,32g 16_1ZZ,5_ 1,_8_Z 0,t0979 37._ 0.003_3

Z0_,61 13,866 t_Z_9.g7 g. OO193g_ 0.t065_ 30.683 0.0O339

Z01,_8 13.8Z5 13_5_0,53 0.0C197Z] 0.10_8_ _7.96_ 0,G0337

197,88 13.37_ 1Z_6S_o6_ O,O&2_O?O 0.10308 ZS.SZ6 0,aa335

17_°_ 13,_25 11q0_5o5_ 3°G&2C_t 0°1D_2_ Z3.32_ 0.00332

$8T.3% 12,607 10_791,_1 0,002126_ O,_e?w5 19,569 0.003_5

t83,65 1Z.3_3 9_06_o6t _,OOZl_?_ 0,095_g t7,967 0,00322

tT?,gZ 1Z.0_5 _613.1_ O.O_ZZZZO 0°093_9 lb. SZ_ 0,0n31_

IT2.ZO $1._32 79_68,71 0.0C233_? 0°_8939 1_°051 0.0030e

168.21 lt,Z_8 7376Z,_ 0.0G23989 e._30 t3,00_ 0°0030_

t6_°12 10,g82 68289°_7 Q,0_2_69_ 0,0_19 I_,055 O.OOZgq

%59,g3 10.70_ 630_0o33 O,O_ZS_TZ 0,0_305 11._00 0o0029_

151,21 1_,IW7 _3185°_6 _,0c272q8 o.aTs?2 9.733 0,00282
t_bo6? g,866 _56_,1_ 0.0_2837q 0.076_3 9,105 0.0027_

1_1.98 9,_ _137,3_ 0.00296_] 0._?_32 _,537 0,00269

13z,16 9.01z 35839,79 0,003260_ 0,0&983 _.5s7 0.0025_

1z6,98 8o_20 31_sbo37 0,0_3_w7_ 0,0675_ r.133 o,oozw_

121,60 _._z1 282_2.17 _.CQ366_3 0.0_52_ 6,7_ 0,00238
11S°g9 8._1_ _69E°2W O,O0393E$ 0,06Z89 6.393 O,O02Z_

110,%3 ?.7_W 2130_,61 0°00_561 0.060_0 b.Ob? 0,0_21_

103°9_ ?,_5_ 1_0T0o90 0°00_660_ 0,_806 5._83 G,OOZ07

qg,26 _._32 I_Z_,4Z 0,_0_1521 0.0_55_ 9,5_6 0.00193

9Z,1_ S,690 lZ396.22 0°005_8_7 0,0S296 5,3D0 0,00t78

8_,30 _o235 g535.95 0,0068300 O,O_OZ2 5.035 0.00%6_
8Zo_ _o_33 89t5.81 _.0_71Z38 O,O_g_3 _.968 0.0016C

3T.O_ Z,ZbO ZZ$,03 0,0_1S870 O,O$1bD 0,98_ O,00_b_

38.g6 Z.ZT_ Z35,8_ 0.0_00509 0.0t1_3 0,986 0,00527

40,?9 Z.277 2_T°67 0.0_895_3 0.01$3_ 0.987 0,00588

_2.5_ Z,Z$2 257,3_ _.OQ_IZ_t 0.01131 OoggO 0,00_6

W5,8_ Z,_89 272,_ 0.00_g366 0,01131 _,g99 0.007_?

_._3 _._gO Z_,66 0o0064q30 0,0113_ 1.005 0.0081C

W8o97 2.291 ZS_,00 0,0061165 0,0t13_ 1,01Z O,008bE
_Oo_q Z,29_ Z88°_3 0.00_95_ 0,0_1_2 1,019 0.0091_

_t.98 Z._gZ 29_.9$ Q°OQ550_S 0.011_? 1°0Z6 0,0096_
53,_5 _.29E 296°7_ 0.005Z5_ Q.0t153 1°03_ 0,01055

5&o33 2°_0 303,2_ 0,00_83_ 0o01167 1,0SO 0.0111_

5_.13 _,_88 308,7Z 0.D0_897 0°0_183 1.067 0.01Z1_

6_,59 _,Z_3 317.23 0,0_39539 0,0t21_ _,tO_ 0.01_12

_r.Z_ Z,Z79 320.6_ 0°0037W06 0.01236 _.I_Z 0,01513

69,88 Z°276 323°5& O.gO3S537 O.OSZSS t.14L 0,0161_
7Z,_8 E°_?3 32b.1_ _°_D33883 0.01Z74 t.161 0,01716

_7.60 E.Z6_ 330,_ 0,0031075 0,0t323 1._99 0.01922

80,12 Z.Z_ 33Z.2_ 0°00Z9870 0.01333 l,Ztg 0,02027

8Z,63 Z,261 333,_ 0°0028_?t 0.01354 1.Z3_ 0,02133

&_,%2 2.25S 335.30 _o00277_ O,O_3T_ %,2_& 0,0_2_

8_.60 Z.ZS_ 33b,61 0.00_6838 0._139S 1.Z78 0°0Z35_
90.0? Z.251 337.79 _°0_Z5981 0,01_16 1,291 0.02_60

9Z.53 _.2_8 338,86 0°_CZ51_6 0.01_37 t,31_ 0,0Z5_I

99,8_ 2.238 3_1.5_ 0.C023108 0.01500 I°3TS O.02et3

SQZ,3_ Z.235 3_Z,2_ 0°0022_9q 0o0_520 1,3_w 0.03030
lO_,_b E.Z31 3_2,98 O, O021_ZT O.UlS_t 1,_13 0°031_7

%07._@ Z.228 3W3.6t 0.D_213_? 0,D1_1 1,_3Z O.03Zb_

LIE,09 2,Z20 3_,_3 Q,GQzQ3qz a.0560_ %._6_ 0o035Q_

11_.53 2.216 3_5,23 0,0019932 o,01bz5 1._88 0.03629
116,99 E°Z12 3w5.70 0,0019_q_ 0.01646 1.50_ 0,03T53

119._ _.208 3_6,13 0°0_1907_ 0.0_666 1._25 0,03877

IZt.90 _.203 3k6.53 0.0018683 0.01687 t°5_ 0o0W003

126.8_ _.$9_ 3_7.26 0,00179_t 0,0_7Z9 t._80 O.O_ZS?

%29.33 2,190 3_.5_ O,Ogl_sq_ _,Q1_9 1.596 aoo_3_
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G-2(::I

WOe _SI& 1508AP

TEWPERATURE VOLUME

DEG, R CU FT/LB

96,;_L 0,0122;

100 0.01Z28

1_5 O.OlZ_O

%10 O,3125t

1_5 D.OlZ53
120 0.01Z76

125 _,0$2$6

[3O 0.0130Z

_35 0,0131_

_NO 0,013Z9

_9 0,013W3

150 0.01358
159 0.01373

150 0,01399

155 0.0$_05

1TO 0.01_Z3

175 0,01_1

180 O.01NS9

1$5 O°_l_T9
%g0 0°01_99

199 O.O_SZl

200 0°015_

Z05 0°01969

ZIO Oo_lSRS

ZlS 0,01523
ZEO 0,0159_

2Z5 O,_&GB

Z30 O,01?Z_

235 O,017ET

Z_O 0,0191_

Z_ 0,018T0

ZSO 0,01939
• ZS_.STS 0,0196_

• E51,575 0,L3903

Z_5 0,L_501

250 0,%S91_
285 O.L53W3

2?0 0,L71%3

ZTS O.L78kO

_0 0°16933

300 O._IO_Z

310 Q._ZZ_7

320 0.23379

3NO O,Z59_T
350 Q.EE_RN

3bO O.ETE_Z

3_0 0.Z9533

300 0,296Z9

390 0,305_

_00 0,31_87

_10 0,325_0

_0 0.33905
W30 0.3_93

_0 0,393_3

WSO 0,383Z7

_60 0.3_59
_0 O°$B1T?

_90 Oo_O01Z

_00 0._@923

510 0°_1_30

530 0._363_
5WD 0._53Z

560 O,_b3Z$

57O 0,W721%

500 0,_8100

600 O._qB?%

" TWO-PHASE BOUNDARY

IMERt_DOYNA_I_ _ROBE_IIE5 OF _GcN

I$3IME_W I$OCHORE INTERMIL ENTMALPY E,4TROPY C Cp VELOCITY
OERIV4TIVE 3E_IV{TIVE ENERGY " OF SOUND

CU FT-PSIA/LB )$IAIR BTUIL9 BIU/LB @TU/LB-R BTU / LB -R FTISEC
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G-2Cl

THERMOOYNA_ZG PROPERTIES OF OXYGEN

_00 PSZA I50BAP

TEH_ERATURE DENSITY V(OH/OV)p V(DP/OU) V *V(OPIOV_ (OV/OT _:/ VCONDUCTIVITyTNERH&LVISCOSITY O[FFUSIVITyTNERHELDZELECTRIGcoNSTANTPRANOTLNu_eER

OEG. R LB/CU FT BTU/L8 PSII-_U FTleTU PSXA I/OEG. R ?TU/FT*HR*R LB/FT*$_C $Q FT/_R
X 10

+ 90.401 01,671Z6

100 01._3008

105 80.6705_

110 79,91646
115 79.I5280

tZO 78.38;19

1ZS 77.61014

130 75.03010

135 76.0;3;9

1;0 75.2;96;

1;5 7;*;4780

150 73.63715

155 72.0t67;
160 71.98553

IE5 71.I;Z30

170 70,2_570

175 69.41;16

100 68,52507

185 67.6187;

150 66.69032 1;7,37

195 65.73773 1N2.73

200 6;.75751 137.9k

205 63.74552 132.99

210 62.69666 127.87

215 61.60;61 122.56

Z20 80.;6135 127.03

ZZ5 59.256;8 111,75

230 57,97612 105.21

235 56.59S77 100.$3
240 55.11354 93.7;

Z;5 53.46175 88.19

250 51,577;9 77.73

• 251.575 50.01372 7Y.ll

• 251.575 ?.19257 3;.65 2.258

255 6.8;095 36.23 2.770

250 6.;;501 30.32 2.262

ZES 6.11879 ;0.25 2.292
270 5.89334 ;2.09 2,298

275 5.60535 ;3.8; Z.303
280 5.39508 ;5.53 2.306

285 5.20892 ;7.16 2.309

290 5.04020 ;8.76 2.310

295 ;.88558 50.32 Z.311

300 ;.74568 51.85 2.311

310 ;.;9;59 5k.84 2.310
320 ;.27732 57.7; 2.308

330 ;.085;6 60.58 2.305

3;0 3,9t;32 63,36 2,302

350 3.76021 66.09 2,298

360 3.62032 68.7_ 2.295

370 3*;92;5 71.;4 2.291
380 3.37502 ?;°06 2,287

390 3.26652 ?8.66 2.20;

;00 3.16587 ?9.23 2.280
;10 3.07216 01,70 2.27?

;20 2.98460 8;.31 Z.273

;30 2,9025N 56.03 2,270

;;0 2.825;3 59.33 2,266

;50 2.75277 91.82 2,263

;60 2.68;1T 9;.30 2.259

;ZO 2.61925 96.78 2*25E

400 2,55770 99.25 2.252

;90 2.4992; 101.71 2.2;8

500 2.4;363 10;o10 2,2;5

510 2*39064 106.64 2.2;1

520 2.34008 109.10 2.237

530 2*2g177 111.56 2.233
540 2.2;555 114.03 2.229

_SO 2.Z0130 116.50 2.224

560 2.15857 118,97 2.220

570 Z,11814 121._5 2.215

580 Z,0T901 123.93 2.211

590 2,0;138 _26.;_ 2.206

600 2.70516 128.91 2.201

215.65 14.620 172759.53 0o0018;12 0.11179 ;2.183 0.003;5 1.56052 5.393?

21;.64 1;.551 169741.08 0.0018495 0*11133 40*904 0.003;k 1.56759 5,2508
211.;7 14,331 160540.57 0,0016767 0,10905 37.17d 0.003;3 1.86152 ;.83;;

208.25 1;.103 151664.27 0.0019053 0.10820 33.810 0.003;1 1.555;5 ;.;602

20;*96 13.868 1;3162.69 0.0019356 0.1066; 30.787 0*003;0 1.8;938 ;.1237

201.65 13.626 13;965,72 0.5519679 0,10493 28.066 0.00337 1.8;322 3*_21]

156,27 13.300 177083*;1 0.0020022 0,_0316 75.617 0*00335 1.53707 3,5409

194.03 13.127 119505.97 0,0020308 0.1013; 23.;1; 0,00332 1.53059 3.30;1

191.33 12.071 112223.?_ 0.0020781 0.099;6 21.;31 0*00329 1.52;67 3.0039

167.75 12.610 105227*;2 0*0021202 0,09755 19.645 0.00327 1.8104J 2*8867

16;.11 12.346 95507,63 0.0521555 0*09559 10.039 0,00322 1.51211 2.?087

160.40 12.070 92055,2; 0.00221;5 0,09359 16*597 0,00318 1,50575 2.5;96

176.60 11.809 85861,;5 0*5522677 0.09157 15.290 0,0031; 1.4993; 2,;074
172.72 11.537 ?9917.51 0.0023255 0,00951 I;.117 0.0031G 1.;9286 2.2005

168.?5 11.263 7;214.90 0.0023887 0,087;3 13.061 0.00305 1.;6630 2.1678

164.69 10.988 60745,31 0.562;580 0*08532 12.109 0.0030_ 1.;7966 2.0682

160,53 10.712 63500*64 0.0025343 0.06320 11.251 0.00295 1.47293 1,9807

156.26 10.435 58472.99 0.5126190 0.06105 10,;78 0.00209 1.;6600 1.9046

151.87 10.157 53654.?3 0,0527133 0*07800 9.750 0.00283 1,;5911 1.6392
9.878 ;q038o4; 0.0028198 0,07670

9.598 4;617,00 D*0029303 0.07450

9.316 40303.59 0*0030741 0*07227

9.031 36331*7; 0*0032300 0.67003

8,7;2 32455.35 0.0034110 0.06777

8.440 28749.53 0.0036236 0.0656?

8.146 2520?,82 0.0038772 0.06315

7.832 21o27.96 o.o0;185o 0.06078

?,5Ol 186o7,18 0.0545671 0,05837

7,071 15786,56 0.O050320 o,o5586

b.735 12872.82 0.005691; o.o533;

_°31o 10116.5; 0.0065449 o,o5o66

8,784 7;00.37 0.0078302 o.0;781

_.673 6662.18 0.0055382 0.04685

214.21 0.015;706 0.01312

232.56 0.0132637 0.01271

203.26 0.0111597 0.01236

269.31 0.00g7492 0.01215

280.20 0.0087248 0.01205

293.06 0*00?9;02 0.01158
302.20 0.0073161 0,01195

310,08 0.0068051 0.011g4

316.95 0.0063774 0.0119;

323.01 0.0060130 0.01196

320.40 0.0056975 0.01200
337.58 0.0051778 0.01209

3;5.12 0.0047641 0.01221

351.42 0*00;4251 0.01235

356.76 0.00;1;10 0.01251

361,3; 0.0038986 0.01267

365.30 0.0036887 0.01205

368.76 0.00350;7 0.01302

3?1.79 0.0533;17 0.01320

37;.;8 0.0031961 0.01339

376.86 0.0030651 0.01358

378.99 0.0029464 0.01377

360.90 0.0026302 0.01397

382.62 0.0027390 0,01;17
38k*1? 0.0026478 0.01;37

305.58 0.0025634 0.01;57

386.06 0.0C2485Z 0.01;77

388.03 0.002;123 0.01;98

309.09 0.0023;43 0.01518

390.07 0.0022806 0.01539
390.96 0.0022207 0.01589

351,79 0.002164; 0.0157A

392.55 0.0021113 0.01599

393.25 0.0020610 0.01520

393.90 0.0020134 0.01640
39;.50 0.0019682 0,01661

395.C? 0.0019253 0.01582
395.59 0.011004; C.01702

396.57 0.0018;5; 0.01723

396.53 0.0018081 0.017;3

396.95 0.0017725 0,0176;

9.150 0.0027? 1.45200 1.7840

8.580 0,00270 1.44473 1.7387
8.064 0.00263 1.;3728 1.7032

7.596 0,00256 1.;2961 1.677;

7.171 0.002;8 1,42169 1,6616
6,70; 0,00239 1.413;7 1.6565

6*;25 0.00230 1.40490 1.6631

6.103 0*00225 1.39591 1.6831

5.612 0.00710 1,38639 1.7225

5.578 0.00195 1.37619 1*8179

8.337 0*00151 1.36528 1.9215

5.078 6.00168 1.35370 2.0385

;*797 0.00152 1,33950 2,1988

;,702 0.001;3 1.33470 2,3172

1.058 0.903;0 1.04335 1.5561

1.050 0.00386 1.0;125 1,4295

1.04; 0,00;40 1.03879 1.3008

1.042 0.00506 1,03680 1.7106

1,042 0.00561 1.03512 1.1436

1,044 0.0061; 1.03368 1,0920

1.047 0*00665 1.032;0 1.5510
1,051 0,00714 1.03127 1,0177

1.056 0.00762 1.03025 0.990;

L.06Z 0,00809 1*02931 0,9670

1.068 0.00856 1.028;6 0.9;71

1.082 0,009;7 1,02694 0.91;9
1.097 0.01038 2.02563 0*8899

1.113 0*01128 1.024;7 0.8700

1.130 0*01210 1.023;4 0.8537

1.1;8 0,01308 1.02251 0.6401

1,166 0*01395 1.02166 0.6286

1.18; 0.01;69 1*02089 0.8194
1,202 0*01581 1.02019 0,8113

1,221 0.01673 1.01953 0.8043

1.2;0 0*01766 1.01893 0.r980

1.259 0.01661 1.01836 0*?926

1.277 0*01956 1.01784 0.7877

1.296 0.02083 1.01734 0.7833
1.315 0.02180 1.01685 0,779;

1.334 0,027;9 1.01644 0.?759

1.353 0,023;9 1.01603 0,7728

1,372 0,02;;9 1.0156; 0*?699

1.391 0,02551 1.01527 0.7674

1.;10 0*0265; 1.01;92 0.7651

1,;28 0*02?98 1.01;59 0.7631
1.4;? 0,0286_ 1*01;77 0.7618

1.;66 0.02967 1.01397 0,7600

1.;84 0.0307_ t*01368 0.75_

1*502 0.03152 1,013;0 0,7969

1.821 0.03291 1.01313 0.7887

1.539 0.03;01 1,01208 5.7_;5
_.557 0,03512 1,01264 0,7936

1.975 0.03623 1.012_0 0.292?

_.593 0°0373_ 1._1218 0.7575

1,611 0.030; a 1.01196 0,?$15
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G-2o

THERMODYN&NIC P_OPERTZE$ OF OXYG£N

;50 a$ZA ISOBAR

TEMPERATURE VOLUME Z$OTHERN Z$OCHORE ZNTERN&L ENTNILPY ENTROPY C C_ VELOCITY

OERIV&IIVE OERZV&TIVE ENERGY V OF SOUND

OEG. R CU FT/L8 CU FT-P$Z&/LB P$ZA/R BTU/L9 ETU/LB BTU/L�-R BTU / LB "R FT/SEC

90.472 0,0t224 2118040 31801 o83,147 -02.126 0.80193 0.266 0.39? 3024

100 0.01228 2080.98 314.2 -82.5_3 -81.820 0.50004 0.268 0.397 3807
109 0,02239 1994.91 301.5 -80,868 -79,536 0,§2?40 0.261 0.39? 3750

110 0.01281 lgOZ,b6 289.2 -78.594 -F7.SS2 0.54986 0.25/ 0.397 3692

119 0,8t263 1813.89 ZTT,$ -76,621 -T5,569 0.56349 0.253 0.391 3632

220 0.01279 1726,43 269.8 °74.648 -T3.506 0.5803? O. Zk9 0,39? 3572

1ES 0*01280 164E.32 25;°7 -12.675 -71.602 0.59&87 0,245 0,307 3909

130 0,01901 1560,40 243.9 -70.702 -09*617 0.61213 0*2;2 0,397 3446
13S 0.31314 1480.81 233*S -68.726 *67*631 0.6Z713 0,236 0.397 3382

140 0.01326 1N03.S0 223.4 -66.740 -66,642 0.64189 0.239 0.398 3316

145 0°01343 1328.39 213,6 -64.770 -63*681 0.69556 0.232 0.396 3250

1S0 0.01387 12SS.43 204.2 -62,788 -42.687 0.66908 0.229 0*399 3182

lSS 0.01373 t164.96 195.0 *60.60Z -$9.6S8 0.66219 0.227 0.;00 3123

160 0.01380 1119*71 186.Z -88.811 *57,694 0*69491 0,224 0.401 3044

169 0.01409 1048.93 177.6 -96.615 -95*644 O.?O?Z8 0.221 0,403 2973
170 0,01422 963.65 169.3 *S;.611 -93.6Z6 0.71933 0.210 0,;04 2901

17_ 0.01439 920.?0 161.3 *92.799 o91.600 0.73108 0.21T 0.406 2829

260 0,01456 689.33 153,5 -9OCT?? 049.862 0,74256 O.Zlk O.kOg 2755

189 0.01478 799._ 146.0 *48.743 -47.512 0.T5379 0.212 0.411 2680

lqO 0.01496 741.65 138,6 -46.606 -45.447 0.76461 0.210 0.415 2609

19S O*OLSEO 66S*ZZ 131.S o44.631 -43*309 0.77S63 0.208 0.418 2527

209 0,01542 630.30 124*6 -42.$47 -41.262 0.76620 0.206 0.423 2449

209 0*01561 976.64 117.6 -40*439 *39.134 0.79679 0.20; 0.420 2360

210 0.01993 924*77 111.2 -38.3_; -36.977 0.80719 0.202 0.435 228r

219 0.01620 474.03 104.7 -36.135 -34.785 0.81790 0.200 0.442 2202
220 0.01691 4Zk*S6 98*3 -33.926 -3Z.SSO 0.82770 0.199 0.451 2115

229 0.01644 376.30 92.0 -31.667 *30.E64 0.83009 0.197 0.463 ZOZ;

230 0.01720 329*23 8_.7 -29.346 -27.914 0.0483? 0.195 0,477 192_

23S 0.01761 286.90 60.1 026*923 -25.kSS 0.85896 0*199 0.$01 183t

2NO 0.01896 243.22 73.6 -24*415 -22.908 0.86967 0.197 0.520 172_

248 0.01862 196*90 67*2 -21o774 -24.222 0.86078 0.196 0.55_ 1612

290 0,01926 199.83 60*6 *18.9S5 -17*349 0.89236 0.196 0.594 1478
298 O.OZOO9 112.29 91.3 -19.898 *14.184 0.90489 0.198 0.644 1302

296°48S 0.02039 100.35 51.4 -14.850 -13.191 0.90093 0,198 0.719 I298
256.485 0.11970 2S.69 4.0 26,889 36.660 1.10397 0.209 0.625 596

260 0.12692 3|.57 3.6 28.316 38.891 1.11164 O*ZGZ 0,536 814

E69 0.13562 36.47 3.3 30*066 41*384 1.1E134 0.195 0.465 635

279 0*1437S 41.59 3.0 31.611 43.509 1,12956 0,190 0.420 853

279 0.15102 46.19 2.8 33.022 46.&06 1.13696 0,185 0.388 670
260 0.19763 91*42 2.7 34.336 4?.486 1.14317 0,162 0*36S 66S

289 0*16427 94*35 2.5 39.960 49.260 1.15007 0.179 0.347 699
290 0.27044 56.06 2.4 36,767 50.969 1.15596 0.177 0*333 712

295 0.17637 61*58 2.3 37*q0_ SE.G06 1.16156 0.175 0.322 725

300 0.28211 64.% 2*2 39*015 S4.190 1.16690 O* 173 0.312 737

310 0.19312 71*29 2.1 41.130 57.231 1.17648 0*170 0.297 ?59
320 0.20364 r7.24 1*9 43.173 60*142 1,18622 0,168 0.206 780

330 0.21378 82.88 1.8 49*130 82,953 1.19471 0.166 0.277 T99

340 0.22363 88.27 1,7 47,052 65.686 1.20293 0.165 0.2?0 810

386 0*233E2 93*46 1.6 46.922 68.3SS 1.21067 0.164 0.264 035

360 0*24260 96.47 1.6 50*797 70.972 1.21804 0.163 0.2_9 862

376 0*28162 103.34 t.9 52.562 ?3,546 1.22509 0.162 0.295 060

380 0,26068 108.06 1.; 54.344 76,082 1.23266 0,162 0.252 004

300 8.26960 112.71 1*; 56.185 78.887 1.23836 0.161 0.249 899

;00 0.27862 117,25 1*3 57.847 61.064 1.24463 0.162 0.2k6 919

;10 0.2673; 121.70 1*3 59.S?S 83.518 1.Z5069 0.160 0.24; 927

;20 0,29896 126.67 1.2 61.288 89.991 1.256S6 0.160 0.242 941

;30 0.30451 130.38 1*2 62.991 88.365 1.EGZ24 0.159 0.241 gY5

440 0.31299 134*63 1*2 6;*68Z q0*763 1.26775 0.159 0.239 968
;SO 0.32140 238.82 1.1 66*365 93,147 1,27311 0,199 0.238 901

460 0.329?6 142.97 1.1 66*040 95.S19 1.27_32 0.159 0.237 993

;tO 0.3380? 147.07 1,1 &9,708 97.879 1.20340 0.159 0.235 1006

480 0.3;632 191.13 1*0 71.370 100.229 1.20834 0.159 0.235 2010

490 0.39494 159.15 1,0 73.027 202*S70 1.29317 0.199 0.234 1029

SO0 0.382?2 159,14 0*99 74.660 164.904 1.29789 0.158 0.233 1041

510 0.37088 163.09 0*96 76,328 107.231 1.30249 0.158 0.232 1053

SZO 0.37896 167.02 0*94 77.97; 109.552 1.30700 0.198 0,232 1064

930 0.3870; 170.92 0.92 79*616 111.667 1,31141 O.LS9 0.231 107_

540 0,30908 178.80 0o90 81,257 124.1T8 1.31673 0,1_g 0,231 1086

590 0,_0311 178,66 0,88 82.895 116.465 1,$1996 0.159 0,231 109_

560 0.41110 182.49 0,86 84*532 118.789 1,32411 0.159 0._30 1107
570 0.41908 186.31 0.64 86.169 121*800 1.32619 0,159 0,230 1118

500 0.42T03 190.10 0,83 8?.60; 123.308 1.33216 0.1sq 0*230 1128

590 0,43;97 193.88 0,81 89*440 125._5 1.33611 0,t59 0.230 1135

600 0._288 197.&S 0*80 91,075 t27.gso 1.33997 0,159 0,229 1148
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C-2a

THERMODYNAMIC P_OPERTIE$ OF OXYGEN

_SO P$IA Z5(:IBAR

TEHPER&TU_( OEN$ITY V(ON/(:lV)p V (3PtOU_ V *V ((:lPlDV) T (DVl (:iT _/V TNERNIL VISCOSITT THERRAL OZELECTRIC PRANOTL

-- C(ONDUCTIVITY _IFFU$ZVITY CONSTANT NUHB[R
(:lEG, R LSICU FT 8TUILB P$ZA-._U FT/GTU P$ZI I/ OEG, R BTU/FT-HR-R $_[LD/FT-S C SO FT/NR

#x I

* 90,472 81,604Z1 215,92

100 81,k9454 Z14,97

106 80,70060 211,80

210 79,94277 208.60

116 79*18041 Z05,34

120 T8.41319 232.03

125 T?.64063 190,66

130 76,66219 19S.24

136 76,07731 101,75
140 ?5,20533 104,19

14S 74.40651 184.57

150 73,6T706 180,87

lSS ?2,asgos 177,10

160 72,03045 173,24

166 71.19010 169*30
170 70,33667 165*26

175 69,46864 161,13
100 60.56426 156,89

106 67,68151 152.53

190 66,TS003 146,06

195 65,81105 146,46

200 64*83726 138.72

20S 63,83272 133,82

210 62,?9259 120*76
21$ 61*71092 123.51

220 60.$8017 118.05

225 S9.39077 112,37

230 58,12993 106,_3

235 56,77251 101.78

240 SS*32061 9S.10

245 S3.71940 37.97

250 51.91188 79.98 Y*oqs

255 49.78569 10,17 S.212

* 256,485 49.05332 68,79 5,265
* 2S6.40S 8.3S418 33.07 Z,266

260 7.87960 35.63 Z.281

26S 7*36266 37,87 2,29?

270 6*96660 39.90 Z*308

27S 6062146 41.61 2.316

200 6,33S98 43,62 2,321
ZSS 6.06?38 45.35 2,329

290 5.06730 _7.04 2*328

296 5,67001 46.61 2,329

300 5.N9133 50.27 2.330

310 5*17820 53,37 2*329

320 4,91061 56,30 2,327
330 _,67760 59,30 2,324

340 4.47175 62,16 2,321

390 4,20702 64,96 2.317

360 4.12193 62.72 2,313

3TO 3,97117 70.43 2*309

380 3,8332S 73,10 2,305

390 3.70638 7S*T5 2,301

400 3.58911 70.36 2.297

410 3,48023 80,95 2,293

420 3.37079 03,92 2,209

430 3.23394 06,07 2.285
440 3,19499 00.61 2,281

450 3.11134 91,13 2*277
460 3.03249 93.64 2.27_

470 Z,90000 96.1_ 2.270

_80 2,00746 98,64 2,266

_90 2,42056 101,13 Z,262
SO0 2,75696 103,61 Z.258

510 2,69647 106.09 2.294

S20 2.638?9 106.57 2.250

530 2,S8373 111,05 2,246

540 2,53110 113.53 2.241
S50 2,46074 116,02 2,231

560 2,43246 118,51 2,232

570 2,30619 121,00 2,228

500 2*34174 123,50 2,223

SgO 2.29902 126.00 2,218

600 2,E5793 126,51 2,213

14,619 173039,49 0,0018304 0,11182

14,$53 170157,27 0,0018463 0,11136

1b.332 160958,10 0.0010732 0,10990

lk*104 162104*17 0*0019015 0,10034

13,869 143584,96 0,0019316 0,10670

13*623 139390,43 0.0019639 0.10500

13,381 127510,64 0,0019974 0.10324
13,229 119935,31 0,0020337 0*1_142

12,073 112696,33 0,0020724 0*00999

12,613 105662,7_ 0,0021140 0,09764

12.349 98945.86 0,0021508 0,09969

12.002 92496.58 0,0022071 0.093?0

11,813 86305.99 0*0022599 0,09168
11.541 80365,40 0.0023164 0.08963

11,269 74666,32 0,0023786 0,087S6
10,99_ 69200,46 0,0024467 0.08546

10.719 63999.74 0.0025217 0.08334

10,444 58936,29 0,0026047 0.00120

10.167 54122.52 0,0026970 0*07904

9,690 _9911.04 0,0028004 0,07687

9,611 45094.80 0,0029168 0.0?466

9,332 40867,02 0.0030_90 0.07247

9.060 36821031 0.0032004 0.07024

8.764 32951,70 0.0033755 0.06798

8._r4 29252,79 0,0035606 0,06571

8,177 25719,76 0,0036239 0,06340

7.8?0 223_9,02 0,0041175 0,06106

T.546 19130,33 0.0044790 0.05067

7,109 16284,28 000049196 0*05621

S,740 134S9,13 0*0054672 0.0S371

6,379 10684,64 0,0062940 0,05109

308q,58 0.0074230 0.04832

$588.4q 0,0091757 0*04930

4922,56 0,0104502 0,04431

214,64 0,0184642 0,01_63

240*90 0,0151034 0,01390

264*50 0*0122861 0,01332

289.32 0,0106232 0.01299
30S.6S 000092928 0,01279

319,43 0,0083764 0,01266

330.86 0.0076620 0.01254

340,6_ 0.0070062 0,012S2

3_9,14 0.0066101 0,01290

3S6.61 0.6062083 0*01250

369,15 0,0059643 0,012S4

379.30 0.00S0673 0.01262

387*68 0*0046693 0.01272

394.72 0*0043417 0*01266

• 00.T2 0*0040663 0.02300

405.86 0*6036307 0,01316
410,37 0*0036263 0,01331

414.29 0,0034468 0.01348

_17.75 0.003287? 0.0136S
420.81 0.0031459 0.01383

423,$3 0.0030173 0.01481

• 25,97 0.0029012 0.01420

• 28.16 0*0027952 0.01439

430,14 0*0026981 0,01498

431,93 0,0026080 0.01470

433.55 0.0025261 0.01497

435.02 0.0024494 0.01517

436,3? 0,0023760 0,01537

437.61 0,0023114 0,01557

430.7_ 0*0022N89 0.02S77

439,70 0.0021902 0,01595

440.7N 0*0021360 0*01616

441,62 0*0020829 0,01636

4_2.44 0,0020336 0.016S6
k43.20 0.0019669 0.01677

443,91 0.0019426 0,01697

444,56 0.0019004 0.01717
445.10 0.0018603 0.01737

445,75 0.0018220 0.01758

446,28 0.0017855 0.01770

_2.254 0.00345 1.56962 5._000

41.029 0*00345 1,56778 5.2632
37,288 0,00343 1.56173 4,0460

33,921 0,00342 1,55566 4._710

30.891 0.00340 1.5_95T 4.1337

29,164 0,00330 1,54345 3.8304

25,709 0.00335 1,93731 3,YSTS

23.500 0,00332 1,53114 3.3120

21,512 0*00329 1,S2_94 3*0013

19,722 0,00326 1,$1870 2,493_

18,111 0,00322 1.51241 2,71_9

16,660 0,00319 1,506_? 2,5553

15,354 0.00314 1,_9967 2,_126

14*1T8 0,00310 1,49321 2,2892

13,116 0,00305 1.48667 2,1720
12,164 0.00300 1,40006 2.0710

11,303 0.00299 1,47335 1.9S30

10.527 0,00290 1,46693 1.9071

9,326 0,00204 1,45969 1.8411
g,294 0.00278 1.4S262 1.7053

8*622 0.00271 1*44529 1.7303

3,109 0.00264 1,43788 2,7020

7,639 0.002Y7 1*_3027 1,6761

7.209 0,00249 1.42241 1,6591

6*820 0*00241 1,41427 1,6626

6*466 0,00232 1.40579 1.6572
6.139 0*00222 1.39691 1.6746

5,840 0*00212 L,38753 1.7083

Y,609 0*00198 1.3774g 1,7900

S,372 0,00107 1.36680 1.873T

5,120 0,00172 1.35500 L.997S
4*840 0,00197 1,34192 2,14_5

_*$46 0.001_1 1,32696 2.3250

4,445 0.00126 1.32130 2.9961
L,129 0*00200 1.05047 1.7370

L,115 0*00320 1,04756 1.5943

1,103 0,00389 1,04439 1,3874

L,097 0o004k5 1,04191 1,2763

L*0_4 0,00497 1,03906 1,1N64

1*003 0,00947 1,03612 1,1360

1*004 0.00994 L*03661 1.0888

1.097 0,00640 1,03S27 1.0510

1,101 0*00685 1.03407 1,0194

1,106 0*00729 1,03290 0*9031

L,LL6 0*00815 1*031_0 0.991_

1,128 0.00690 1.02946 0*9199
L*143 0,00982 1,0280S 0,8992

1.LS8 0.0106_ 1.02660 0,8752
1*174 0.011_0 1,02569 0,8S00

1,190 0*01230 L*02469 0*0450

1,207 0*01313 1.02370 0,8340

1,22_ 0*01399 1.02295 0*0244

L*243 0*01479 1,02218 O.aL61
L.26L 0,01563 1.02147 0,808q

1,279 0,01648 1.02002 0,80E4

L*2gT 0,01734 1.02021 0.7960

1,315 0,01821 1,01964 0,7017

1.334 0.01909 1.01910 0.T872

1.352 0.01998 1,01660 0,7831
1,371 0*02087 I*01812 0.7799

1,389 0*02178 L*01768 0,7762
1,_07 0*02269 1,01725 0.7T33

1.426 0*02361 1*01685 0*7706

1._4_ 0,02454 1,Q16_7 0.7_82
1,462 0,02946 1,01610 0,7668

L,480 0*02641 1.01976 0,7646

1,498 0,02737 1,01943 0*762?

1,$17 0,02834 1,01511 0,7610

1,939 0.02932 1.01481 0*7999

1.582 0.0303C 1.01452 0,7982
1,570 0.03130 L*01k24 0._570

1.988 0*03229 1,01398 0,7S60

L.&06 0.0333C 1,01372 0.?952

L,624 0*03431 1.0134T 0.75_
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G-2o

500 _SEA I$DGJR

TENPERITURE VOLUNE

OEG. R GU FT/L8

" 90.543 0°01224

100 0,01227

105 0.01239

110 O.01ZSO
113 0.01Z62

1Z0 0.01275

1ZS 0.01Z87

130 0.01300

138 0.01316

140 0*01328

149 0.01362

150 O,0135T

lSS 0.01372

160 0.01307
169 0,_1404

170 0,01621

ITS 0.01636

180 0o014S7

158 0.016?6
190 0.01496

lgs 0.018t8

200 0.01540

200 0.01964

EIO 0.01590

218 0,01518

220 0.81648
22S 0.01680

230 0.01756

239 0,01796

240 0._1802

245 0.01053
280 0.01918

280 0,01992

260 0.02096

* 261.00T 0.02122

+ 261.00T 0.10366

Z6S 0.11207
Z?O 0.12080

275 0.12561

280 0*23S31

Z55 0,14172

290 0.16776

293 O*LS3Sl
300 0,19903

310 0.L89S1

320 0.17944

330 0,18596

340 0.19511
3S0 0.20702

360 0*21570

370 0.22620

380 0*23294

390 O.Z4OT_

400 0.Z4803

410 0.25681

420 0.264?0
_30 0.Z7251

440 0,25025

450 0.20793

480 0.299_4

4TO 0.30310

680 0.31062

490 0.31009

SO0 0.3ZSSZ

510 0.33291

520 0,34028

$30 0,34P61
540 0,35691

YSO 0,36210

560 0,36944

5?0 0,3766T

580 0,38357

$90 0.39106
800 0.39823

TMO-PHASE _OUNDARY

THERNOOYN_M[_ P_DPERTIES OF OXYGEN

|SOTHE_M ISOCNORE [NTERNEL (NTN&LPY ENTROPY _ _ VELOCITY
OERIVATZVE DERIVATIVE ENERGY OF SOUND

CU FT-PSZA/L8 _$ZOIR 3TULLE 8TUILB 8TUtLB-R BTU / 19 "R FT/$EC

2121.49 328.1 *83.13_ -82.005 0.50201 0.265 0*397 3826

2093.4? 314.4 -82.563 -81,427 0.50783 0.265 0.39? 302]
1999.06 301.7 -80.59_ -T9,463 0.52719 Q.261 0,39? 3753

1907,28 289.5 -78.618 -77,461 0.56564 0.257 0.397 3595

1818.08 277*6 -76.667 -?5.478 0.56326 0.253 0.396 3636

1731.40 266.1 -74.676 -73.495 0.50014 0.249 0.397 35?5

1647,17 _54.9 -?E.?04 -71.512 0*59633 0,248 0.397 3513

1565,33 264.2 -70.732 -69.528 0.61189 0.242 0.39? 3430

148S.83 233*7 -68.759 -67.543 0.62667 0,239 0*39? 3386

1608.61 623*6 Jo6.785 -6§.$56 0.64133 0.235 0.398 3320

1333.59 213.9 -64.808 -63.566 0.6S529 0,252 0*396 3254

1360.73 204.4 -62.829 -61.S73 0.66880 0.229 0.399 3187

1189.96 195*3 -60.846 o59.576 0.68190 O.2ZT 0.400 3118

1221*22 186.5 -$3,054 -57,573 0.69461 0*226 0.401 3069

1054.65 177.9 -56*565 -55.565 0.70697 0.222 0.402 29?8
989*59 t69.? -94.865 -53.549 0.71901 0.E19 0*404 290?

926*57 161*6 -52*657 -81*525 0.730T4 0.217 O,kOG 283S

465.33 153*9 -S0.839 -49,490 0.74221 0,216 0.408 2762

805.81 166.4 -45.810 -47,443 0.79362 0,212 0.611 2688

747.9S 139,1 -66.768 -45.382 0.76442 0,210 0.416 2612

691.69 132.0 -44,709 *43,304 0.77922 0,204 0._18 2536

636.93 125.1 -42,632 *41.206 0.78588 0.206 0._22 2458

583.69 115,3 -40,532 -39.084 0.79633 0.204 0.42? 2375

532.83 111,? *38,406 -36.934 0.0066_ O*20Z 0.433 2297
481.33 L05*3 -36*247 -34.750 0.51697 0*200 0.440 2214

432.12 99,0 -36,051 -32.525 0.82720 0.199 0.649 2128

384.16 92._ -31.807 -30.252 0,03741 0.197 0,460 2039

337.42 86,4 -E9.506 -27.917 0,84766 0.195 0.4?3 1945

294.81 80.8 -27.104 *25.478 0.85816 0.199 0.496 1067
251.79 ?_.3 -24.625 -2E*998 0.86877 0.197 0.513 1742

E08,25 68.2 -22.026 -20.311 0.8?969 0.196 0.544 1636

168.88 61.5 -19.271 -17,499 0.89105 0.196 0.583 1512

123*9? 93.6 -16*278 -14.435 0,90316 0*197 0.631 1356

82.17 _6.7 -12.864 -10.923 0.91681 0.200 0.761 1204
?3.89 4S.5 *12.097 *10*132 0.91985 0.201 0.8tl 1176

21.69 6.? 29.933 35.930 1,09486 0.215 0,754 590

27.75 6.2 27*818 38.194 1,10497 0.206 0.600 612

34,16 3.8 29.760 40*924 1.11518 0.197 0,503 639

39.64 3,5 31.39? 43.286 1.12388 0.191 0.446 654

44.51 3.2 32,889 45.618 1.13184 0.187 0,409 671

68.99 3.8 34.268 4?,389 1.13852 0.183 0.381 667
53.07 2.9 33.562 k9,263 1.1b497 0,180 0.361 702

56.93 2,7 36.793 51,006 1*15099 0.178 0.365 715

60*59 2.8 37.9?2 52.696 1.1S667 0.176 0.332 720

67,43 2.6 40.233 95.908 1.16721 0,172 0.322 752

T3*77 2*2 42.337 58.951 1.17667 0*170 0.29? 774

79.74 2.1 46,373 61.068 1,15585 0.168 0,28? ?94
58.41 2.0 46,346 66.689 1.19427 0,166 O*27E 813

90.83 1*9 48.266 67.433 1.2022E 0.165 0.271 831

96*06 1.8 50.243 ?0.114 1.20978 0,164 0.269 049

101.11 L*? 91.986 76.764 1.21698 0.163 0*252 865

106.02 1.6 53.800 75.330 1.22388 0.162 0.257 881

110.80 1.6 59,589 77,879 1.23050 0*162 0.253 89?

119.48 1.5 57,357 80.396 1.23637 0.161 0.2S0 912

121*OG 1,4 99.106 82,885 1.26382 0.161 0.248 926

126.55 1.4 60,842 8S,350 1.24496 0.160 0.2_5 940

128.97 1.3 62.563 87.795 1,25471 0,160 0.243 956

133.32 1.3 64.272 90,220 1,25029 0,160 0.242 967
137,60 1.3 65,971 92.629 1.25570 0.159 0.240 980

141.84 1.2 67.660 95,026 1.27096 0.159 0.239 993
148.02 1.2 69,34Z 97.405 1.27608 0,159 0.238 1005

150,15 1*E 71.016 99.775 1.28187 0.159 0.236 1018

154.25 1.1 12.663 102.135 1.28594 0,159 0,236 1030

198*31 L*1 ?4*348 104,486 1,29069 0,155 0,635 lOkL

162,33 1.1 76,006 L0&*829 1.29533 0.159 0,634 1093

166*32 1.1 ?7.660 109.165 2.29907 O*lSg 0,233 1064
170.28 1.0 ?g.312 111*495 1,30630 0.159 0.233 1076

174.21 L*O 80*96_ 113.820 1.30565 G.159 0.236 1087

178.12 U.9g 82.606 116.139 1,31291 0.159 0,236 1097

182.Q1 0*9? 84.230 118.459 1,31755 0.159 0.231 1108
105,87 0.99 85.093 126,767 1.32117 0.159 0.231 1119

189.72 0.93 87,533 163.076 1.32919 0.159 0.231 1129

193.55 0,91 89.176 125.383 1.32913 O*lSg 0,231 1139

197.35 _*89 90.817 127.688 1.3330C 0.159 0,230 1149
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G-20

900 P$IA ISOBAR

TEMPERATURE OENSITY ViDH/DVPp

OEG, R LB/CU FT BTUIL8

THERMODYNAMIC PROPERTIES OF OXYGEN

V(OP/OU) v -V(OPlOV_

P$IA-:U FT/8TU PSIA

(OV/DT)p/V THERMAL
CONOUCTZVITY

LB/FT- C
I/DEG, R 8TUlFT-HR-R X 1 _0_

VISCOSITY THERMEL OlELECTRIC PRANOTL

OIFFUS[VITV CONSTANT NUMBER

$Q FT/MR

• 00,5;3 81,69715 216,20 1;,617 173319,31 0,0U18396 @,11185 ;2,32; 0,00365 1,56973 9.4062

100 82,4?0;5 219,29 14,554 170572,Z9 0,0018;$1 0,211;3 ;1,I$5 0,00345 1,56797 S,Z797

105 00,72971 212,1; lb,333 161370,;1 0*001869? 0,20996 37,;06 0,00543 1,56193 ;,8576

110 79*96901 208,95 1;,205 152523,66 0,0018978 0*100;0 S;,03Z 0*00342 1,95507 k*4817

119 79*Z0795 205*70 15,871 1;k006*78 0,0019275 0,10677 30,995 0,00340 1,5;9_q 4,1437

IZO 78.;;211 202*;0 13.630 13581;,66 0.0019991 0.10507 20,262 0,00958 1,9;366 3.8397

225 77,67103 199*09 I$,383 127937,39 0,0010907 0,10351 25,001 0,00539 1,93756 3,9661

130 76*09k19 195,64 15,231 100369,09 0,0020285 0,10150 03,587 0,00533 1,531;0 3*3200

135 76,11102 192,17 1Z,879 113008,28 0,0020660 0,0996; 21,595 0.00550 1,52921 3.0987
1;0 7S*$2009 188,63 12,615 106097,;0 0,0021079 0,09?73 19,799 0,00326 1,$1898 Z*0990

1_5 74,$2308 185,05 12,352 99303,;7 0,0001521 0,09579 10,185 0,00323 1,512r0 ?,7212

150 73,71680 141,35 12,005 92937,16 0,0022990 0,09381 16,7z8 0,00319 I,S0638 2,5611

155 72,90116 177,60 11,817 867;9,70 O,OOZZSl; 0,09179 IS,419 0.00315 I*SGOGO 2,4178

160 72*07516 173.76 11*S;6 80812,39 0,0023079 0,00979 1;,259 0,00311 t,49356 2,2900

165 71,25765 189,84 11,27; 75116,76 0,0023686 0,08700 13,276 0,00306 1,;8704 2,1762

170 70.30735 16S,03 11,001 S96S4.53 0.0U2;356 0,08959 12.215 0,00301 1.40045 2.0796
175 69,52277 161,72 10,727 64417,65 0,0025093 0,083;6 11,35S 0,00296 1,;7376 1,9870

160 66.64224 157oSl 10.;52 $9390.26 0,0025907 0,08139 10,576 0.00290 1.;6698 1.9097

165 67,74580 153,19 10.177 54506,05 0,0026811 0,07920 9,875 0,00205 1,;6087 1,8;$2

190 66.02516 1;8o75 9.901 ;9962.05 0*6027821 0,07704 9,230 0.00279 1.;550; 1.7066

195 65,88367 144,19 9,625 ;5570,79 0,0028958 0,07406 8,665 0,00072 1,;;585 1,7399
200 64.91617 139.;9 9,367 61340,42 0.0030245 0,07066 8,1;5 0.0006S 1,;3848 1.?027

205 63.91869 134.6; 9.060 37306,50 0.0031716 0,0704; 7,67_ O.OOZS8 1,45090 1.67;9

210 62,88703 _Eg,6$ 8.786 $$445,37 0,0033412 0,06620 7,247 0,00250 1,;2312 2,6568

215 61,81S59 226,44 8,500 29753,45 0,0039391 0,0659; 6,857 0,002;2 1,;15dS 1,6;07

220 60,69690 119,06 8,208 26228,29 0,0037726 0,06565 6,501 0,00253 1,;0666 1,6516

225 59,52227 113,;6 7,906 22865,96 0,0040S32 0,06133 6,174 O,OOZZ; 1,39789 1,6667

230 58,27093 107,63 7,990 19664,62 0,0043960 0,09807 S,873 0,00214 1,38865 1,6963

239 56,944;2 103,02 7,146 16787,59 0,0048141 0,05654 S,640 0,00200 1,37876 1,7810

2;0 55.52285 96.60 0,782 13979,99 0.00531;9 0.05407 S*;06 0.00190 1.36029 1,8;80

Z;5 $3,96S03 09,67 b*;43 11237,95 0,0060?08 0,09191 5,260 0,00175 1,$$687 1,9633

250 52.22622 82.12 6,012 8663.20 0.0071012 0.0;802 k.097 0,00160 1,3;420 2,1060

255 90,Z1512 73,28 5,419 . 6224,60 0,0066117 0*0_592 ;*608 0,00145 1,$2964 2*2799

260 47.71660 63*09 ;*698 3920,78 0,0119107 0,04262 ;,270 0,00117 1,31172 2,_;5!

261,007 47,12193 62,03 _,009 3400,02 0,0150752 0,0;166 ;,193 0,00110 2,30748 2,9233

261,007 9.64714 33.07 2.274 206.94 0.0227987 0.01652 1,205 0,00227 1,05845 1.9802

065 8,92514 35,25 2,295 2;7,66 0,02700S5 0,01513 1,160 0,00285 1,05597 1,6032

270 8*070;0 $?,61 _*$13 282,83 0,0135693 0,01;28 1*162 0,00343 1,0_000 1,4725

275 7,78763 $g,TZ 2*326 $08,68 0,0112391 0,01581 1,151 0,09597 1,04699 1,3394
200 7,39018 ;1,68 Z,33; 328,90 0,0098022 0,01351 1,1;5 0,00;;0 1,0;456 1,2464

285 700559; 43,54 2,3;0 3;5,37 000087608 0,01532 1,142 0,00;95 1,04251 1,2774

290 6,76797 45,32 2,3;9 359*23 0*0079630 0,01319 1,1;1 0,0054_ 1,0;075 1,1244

295 6,S1;10 ;7.0; 2,347 $70,86 0*0073263 0,01311 L*IkZ 0.00S84 1,03921 2,0815
300 6,28816 ;6,71 2,3;g 361,02 0,0064068 4,01305 1,1;4 0,00626 1,05763 1,0469

320 5,89922 51,9; 2,$49 397,79 0,0060036 0.01302 1,151 0,00708 1,03546 0,9926

320 5,57291 55,04 2.3;0 411,13 0.0054036 0.01305 1,161 0.00707 1,05340 0,9529
330 5,29261 S6.06 Z,$45 422,02 0,0049553 0,01311 1,173 0,00665 1,03178 0,9225

340 9,04759 60,99 2,$;1 451,09 0,004557; 0,02921 1,186 0,009;2 1,03029 0,8983

350 4.830;9 65,86 2*336 430.76 0,0042445 0,01353 1,200 0,01018 1.02897 0.0786

360 ;.63604 66.6_ Z.332 4;5,3_ 0,0039802 0,01347 1,216 0.0109S 1.02780 0.8623
3?0 ;*66032 69,45 2,327 ;$0.98 0,0037535 0,01561 1,232 0,01170 1,02673 0,6493

$80 ;,30035 72,17 Z,323 ;55,92 O,OOSS$§q 0,01576 1,2;8 0,01246 1,02577 0,8361

$90 4,19380 74,86 Z,318 460,26 0,0033025 0.01390 1,265 0.01323 1,02488 0,8285

bOO 4.01881 77.$2 2.$14 ;64,09 0,0030280 0.01400 1,002 0.01;00 1.02407 0*8200

4_0 $,89380 80,15 2,$09 467.49 0,0030899 0,01429 1,299 0,01;70 1,02331 0,0129
420 $,?7780 80*76 2,305 ;70,53 0,0029654 0,014;3 1,317 0,01557 1,022_1 0,8061

430 3,66953 05,$S Z,301 ;73,25 0,000852; 0,01461 1,33; 0.01636 1,02196 0*8003

;40 $,56810 87,91 Z,296 679*70 0,002?;92 0,01;80 1,392 0,01716 1,02139 O,?qS1

;$0 3,;7511 90,46 2*092 477.91 0*0006546 0,01;96 1,$70 0,01796 1,02078 0,7905

460 3*38362 03,00 Z,200 ;?9,92 0,0U25674 0,01517 1,$88 0,01878 1,0202; 0*?863

;?0 3,29920 g5.$$ 2.Z8; ;82,74 0,002;860 0,01536 1,;06 0*01960 1,01973 0.?026

;80 3*21959 96.05 Z.ZSO 483.40 0,000;12_ 0*01956 1,424 0*0004_ 1*D1925 0,?792

;90 3,14377 100,56 2*2?6 ;8;*02 0,0023422 0*01575 2,;42 0,02127 1,01079 0.?762

500 3*07101 105,06 2,ZTZ 486,32 0,0022771 0,0159; 1,460 0,02011 1,01636 0,7?39

$10 3,003?7 105,56 2,26? ;87,60 0*D022160 0*01612 1,;77 0,02Z94 1,01799 0,7710

920 2*93879 108,06 2*263 ;88,78 0,0021587 0*01652 1,;99 0,02381 1,91756 0.7693

930 2,07681 120,$6 2,299 489,87 0,0021047 0,01692 1,513 0.02;68 1,01719 0,7671

$40 2,01763 113,06 2*294 ;q0,87 0.0020537 0,01672 1,$31 0*02596 1.01683 0,7692
550 Z,76102 115,56 2,250 ;91,60 0,00Z0055 0*01692 1*940 0.0Z6;5 1,026;9 0*7634

$60 Z,?0683 110,06 2*Z;5 402,67 0,0010598 0*01710 1,$66 0,02734 1,01617 0,7619

570 2,6548? 120,57 2,2;0 493,47 0,001916; 0*01730 1,$8; 0,02824 1,01586 0,7605

580 Z,60502 123,00 2,239 ;94,22 0,0010792 0,01750 1,601 0,02914 1,01956 0,7994

590 2.5571; 125,59 _,230 ;94*92 0,0U18359 0,01772 1,619 0,03009 1,01927 0,?503
630 2,$1109 124,11 2,225 ;95.50 3,0017964 0,01792 t,656 0,03097 1.01499 0.7574

* TNO-PHISE 90UNO4RY
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C-2a

THERMO_YNaMI_ P_OPERTIES OF OXYGZ_

$5_ DSIA ISOS&R

TEMPERITU_E

DEG. R

VOLUME ISOTHERM ISOCHOR[ INTERNiL ENTHALPY ENTROPY C C_OERIV&TIVE OERZVATIVE ENERGY _'

CU FT/LB CU FT-PSIA/L8 )$1A/R 8TU/L9 8TU/L8 BTU/L�°R 9T_ / L5 -R

VELOCITY

OF $OUNO

FT/SEC

98o6£_ O.BIEZ_ _1Z_.57 $1e.Z -53olZ1 -81.80_ 0°50208 0°266 0.3q7 3829
lO0 0.J1227 2057,5_ 3L_.6 °62o$8_ -81,33_ 0,SOT62 0.265 0.3q7 38t3

105 0.01_38 Z003.60 301.9 -80.613 -75.351 0.$2657 0,Z61 0.9q7 97_

110 0.11250 19L1.9_ 289,? -78.6_2 -??,989 0,5_5_2 0.257 0,3q6 369_

115 0,01E62 18_2.?_ E_?,9 o76,672 -75,357 0.5630_ 0.Z53 0.996 3635

IZO O°01ZT_ 1735,16 266,3 -?_,703 °T9,_05 0.57591 _.Z_g 0,396 95_9

125 0°01Z8_ lbSZ.01 Z55,2 -_Z.733 -71,_Z3 0.59609 O.E_S 0.356 35_

130 0.01900 15T0.26 _._ °70oZb3 o69._0 0.61165 _.Z_ 0.3_T 3_5_
135 0.01313 1_50._ 23_.0 -68.799 °67._55 0.62662 0,23q 0.35_ 3390

i_O O._I3Z_ I_L3.TO ZZ3.q -66,821 -6_°_65 _.6_10_ 0.235 O.3_T 33_5

1_5 Oo013kl 1338°78 E1_o2 -6_°8_6 °63,_0 0.65_0Z 0,232 0.358 3Z5_

150 0°0135b 1Zb6.0Z _O_or °62.869 -Sl._B9 0°668_3 O.E30 0,395 31%

15_ 0.01311 1155.35 1q$.6 -60.985 °5q._93 0.65161 OoZ2_ 0°_00 3123

160 0°1138T 1t26.72 186,8 -_8.5_ -_._�Z 0.6?_32 O.Z2_ 0°_01 30_
165 OoO_q03 1060.06 178o2 o_6.51_ -55._86 0°7065b O.Z2Z O°_OZ 296_

170 Oo01_ZO 955.31 _TO.O =$_o513 °53,_7Z O°71_Sq 0,Z15 0._03 Zql_

I_S 0,01_3_ 932._2 16Zo0 o52.q1_ o51._S0 0°_35_1 O,Zl_ O._OS Z8_1

150 |o01_6 8#1.31 IS_.2 -50.901 o_q._18 0._66 O,Z15 0°_07 _760

_50 0,01_?$ _5_.Z3 135°5 -_6.835 -_.31T 0°_0_ O,ZIO 0._13 2620

200 0°|153q 6_3,56 _25.$ o_Z,?L6 °_1.1_5 O°_9_Z O°E06 0._21 2_6T

ZO$ 0o0156Z SqO°_5 118.8 °_0.6Z_ o3q.033 O.?qSST 0.20_ 0,_26 2385

ZIO 0°01559 $38,8_ 112.3 -38,506 -36,585 0.80620 O,ZO_ 0._32 2308

ZI$ 0,01615 _88,56 10_°9 °36.3_ o3_°113 0.816_ 0.201 O,_3q 222$

220 0,016_ k3qo61 q�._ °3_.173 -3Z,_50 0.82662 0.155 0._ 21_t
Z2S 0°016_S 391.q3 53.3 o31°g_ -30o23_ 0.5_6_q 0o157 0._5_ 2053

Z30 01017_2 3_5.50 ST. _ -25°66L -2_,918 0,8_6q? Oo lq5 0°_70 1_1

E35 O°01_SI 30Z.6_ 61.5 o27.280 -Z5°_97 0.8573q O._�q 0._5_ 1862

_0 O°OITqS Z60.15 75.0 °Z_.�Z_ °E3.001 0°_b_39 0.157 OoSOT 1T6Q

Z_5 0,_18_5 21_.3_ 69.1 -22.265 °2Q.350 0.9T967 O°Lq6 0,536 1_58
_50 0,0190_ L_$._I b2.6 -1_°_6_ -1_°625 0,9_99Z 0.196 0.571 15_0

Z55 0,01q_6 13_.53 55,3 o16.662 °1_,b50 0,5016Z O°Lq6 0,61_ 1355

Z60 @oOZOTO _3,8_ _9.0 o13._Z_ -_,31_ O.Si_S? 0.195 O.?Z6 IZ6L

_65 O,OE_IZ 5_°T_ 3q._ -qoSOr -T°25_ 0._3003 0.20_ O,_ZL 1051

_65o1_ 0,02215 51.01 _0.3 -q.32_ o?.08_ 0,530?5 0._0_ 0,97_ 1061

265o1_9 0°0858T L_.OI 5,6 _,_30 33.5B3 1,09518 O.2ZE 0.559 98_
ZTO OolO0_ 25.bl _°B 2?°356 3?.625 1.09515 O.Z08 0.655 613

2?5 0°10_5_ 3Z°_3 _.3 29._85 _0,582 1,11003 0,_9_ 0,$38 63_

_BO O.L16Z_ 3_.1_ 3.9 31.2_r _3,088 l.ilqO_ 0,153 O._TO 65_

ZSS 0°12283 _3.Z_ 3,6 32°81_ _S°3Z_ 1,12698 0.159 0°_27 6T5

ZqO 0.1Z685 _.88 3._ 3_,25_ _1.3_7 1.13_12 0.18_ 1.396 _ql

Z95 0°13_5T 5E.15 3,Z 35.591 _5.2q? 1,_069 0,151 0,373 TO6

30B 0.13996 56,15 3,0 3_.861 _1.115 1,1_e0 O°_?e 0.3_5 _15
310 0°1_008 63._3 Z.8 39,2_L 5_o$Z6 1.15Tgq O.L_ 0.329 7_3

320 O.15q_b TO°_ Z,9 _1,_6_ 57.718 1.16812 0.L72 0,311 768

330 0.16857 _6°bO 2,_ _3,585 60,_53 1°1_?_6 0,16q 0,Z97 _8_

3_0 0.17721 8Z.55 Z.2 _5°6E2 63.670 1.1_617 0.167 0.287 809

350 0°_8_56 88.22 Z.I _To595 66,_9_ 1,1q_3_ 0,L66 O,Z?8 82_
360 0.1q368 93.66 Z,O q?,518 65.2_3 l°ZOZlO 0,165 0._2 8_6

3TO 0°_0150 _0°51 1.5 51._00 ?l,q3Z 1.209_7 O,L6_ O.Z_6 863

380 O.ZOq36 153o5_ _._ 53.2_9 7_°570 1°21650 0.163 O,2_E 8?5

3_0 O°_16q_ 108.t3 l.? 59,067 77.16_ 1.Z23Z_ 0,16Z 0,258 _55

_0 0oZ3185 118._5 1.6 59.636 82._q 1.23596 0._1 0.251 9E5

_0 O,E3ql_ 123o06 1,6 60.35Z _,_7 1.Z_Iq8 0.161 @,2_5 535

_30 0.Z_635 lZ_.59 1.5 6Z.133 8_.222 Lo2_8_ 0.160 0.2_6 q53

_0 0,253_ 132.03 1.5 63.860 95°6TS 1.Z53k_ O°L60 0.2_ 96_
_50 0,2_05_ 136,_1 1._ bS°ST_ q2._LO 1.Z5_51 0._60 0._3 980

_60 0.28756 1_0°7_ 1._ 67°2?9 9_,528 I,Z6_Z3 0.155 0,2_1 995

_70 0.27k51 1_5o00 1.3 6_,q_ q6,531 1.269_0 0.159 O.Z_O 1005

_0 O.Z_I_E 1_o21 1.3 ?0o66t 59,322 1,2_3 0.159 0,Z38 101_

_0 0°Z882_ 153.38 1.3 _2.3_L LOloT01 1°27933 0.159 O°Z37 1030

5_0 0,29510 15_,50 1.2 T_.01_ 10_.069 1.Z8_12 O°15q 0._36 10_2

510 _,30185 16_o5_ 1.2 ?5,683 106._25 1.Z8_9 0,15_ 0.236 105_
5_0 0.30_6_ 165.6_ 1.2 7_.3_6 108,_30 1.29336 0.155 0.235 1065

530 0.31536 L6q,b6 1.1 ?q.oc6 I11.1Z_ 1.Zq752 0.159 0.23_ 10_6

5_0 0,]2205 1_3,65 L.l 80.663 113._62 1.3021q 0,155 0.Z33 1088

950 0.328_ 177.61 1.1 _2,316 115.1q_ 1.306_? 0,_55 0.233 1098

_60 0,33536 181,55 t°l _3,56_ _15,122 1.31067 0,155 0.233 11_
570 0=3_58 1_5°_b l°O 0_o61_ 12_,_5 1°3L_8 0.159 0._32 1120

530 0°3_57 185,36 l°O 8?°265 1ZZ°765 1,3L881 0.159 0o_32 1130

5_0 0,3551_ _53o_3 1.0 85,51_ _25,082 1.3ZETT 0,159 O.Z3_ 11_1

600 0.361_ 15_.08 O.qq 90,558 12T°397 1.3Z666 0.160 0._31 1151

TWO-PHASE 90UNOARY
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G-2a

550 _SI_ ISOBAR

THERMODYNAMIC P_OPE_TIES OF OXYGEN

TEMPERATURE DENSITY _{OH/OV)p V(DP/DU_ -VlOP/OV_

OEG, R LB/CU FT BTU/L8 PBIA':U FT/BTU PSI&

(Or/OT)p/V THERMAL
OONOUCTIVIT¥

LBIFT- C
I/OEG, R BTU/FT-HR-R X _0_

VISCOSITY THERMAL DIELECTRIC PRANDTL

OIFrUSIVITY CONSTANT NUMBER

SD FT/HR

88,6t; 81,71007 21&.k7 1W,61Y 173888,88 0,0018328 0.11188 ;Z,395 O,ODS_ 1.569_3 5._12_

100 81.50231 Z15,61 1_.558 170986.g5 0.0018398 O°tllk8 _h282 0.003_$ t*_&Rt6 5.2_2

105 80,7S070 21Z.W8 1_,335 161792,25 0,0_18662 0,11001 37,525 0.003_ L.56213 _.8&92

%10 79°898Z0 209.29 IW,107 $528_Z.7_ O,OG189Nt 0.108k6 3_,1N] O.O03_Z 1.$56Q8 W*_g25
IL5 79.Z35_2 ZOO,08 tS,BT_ L_k_28,%6 0,0058Z38 0*10683 3_,QB8 0.003_0 %.S5001 W.t_38

_20 78._7085 202.78 13.63t 136Z38,Nt 0,00198_8 0.105t_ ZS,360 0*00338 1.S_391 3,8_0

1Z5 77,7013_ 188.k_ 13,385 1Z8363._S 0.001988D 0.10338 25.8_3 0.0033_ 1.53780 3._?_

130 ?6*?2608 196.8_ 13.133 IZO_93°BZ O._020ZSW 0.1018_ Z3,673 0.00333 _.S3165 3.3281

t35 76,1k_61 18Zo58 1_,87T t13S19,63 O.OOZOBt3 D.08873 Z1°675 0.00330 h528_7 3.1062

%_0 75.3S63Z 188.07 1_°618 10653hSS 0.0021018 0,08783 _8.8_b 0.00327 1,519ZS Z.906_

1_$ 7_,860_0 t85°W9 IZ.3_$ 898Z0,3S 0.0021_$5 0.08589 %8,2S6 O.aosz3 h_tSO0 2.7_76

150 73,?$638 181.83 1Z.088 _337&.98 0.002t82S 0.08371 _6°787 O.O03_B 1.S0669 _.S668

tBS 72,8k308 178o08 1t.8_0 8T18_,88 O.O0_Z_3_ 0.08190 15,_83 0,003%5 h_0033 Z.W231

16a ?Z.t186_ tTk°28 lt.880 81ZSB,_B 0°002_986 0.089_? 1_,300 0.00351 %,w8380 2.E8_7

SS_ 71.ZB_BN IT0°38 11°ZT8 75S66.ZZ 0°_023S88 0.0e761 13.233 0,00306 1,w87_t 2.1805

%70 ?0,_3773 166,_0 15o007 70117.53 O°OOZ_2N6 0.088T3 12.Z_3 0,00302 1._808_ Z.0783

1TS 88,S?_87 t$E.SZ lO°TSk &_87_,38 Q.OO2k870 0.0836Z lh_06 O,OOZg7 1,_7_8 t.9902

180 68.69982 1_8.t3 10._60 $88_8,88 0,00Z57_ 0.081_0 L0.625 0°00281 I._67_Z 1.812_

18_ 61.e0861 1_3,8_ _0.186 5_053.75 O.OQZ668_ g.07936 8._ZO 0.00Z88 _._6055 _._BZ

1gO 66._9t73 _B,_W 3.812 80_BI,W$ O,OOZ?6N3 O,O?TZO 8.283 D,OO27q t._535_ IJ881

tB_ 65.9_$63 $_,81 8°638 _60_S.01 0,00Z87S2 0.07503 8.T07 O°OOZT3 %,_N638 1.7_06

200 6_°?_Z? _a,ZS 9,363 NIBZT.BZ 0°063000_ 0o0728N 8.t86 0.00Z66 1._3_08 _,70Z6

205 6_,00_0S 13S,_5 8,@86 377_3.b0 0,0@31_36 0,0706_ _.713 O.OOZSg 1,_3186 1.6738

21Q 62,88063 130._B B,887 33936,_B D,OU33080 0,068_2 ?,E$_ 0,002S2 _._2383 1,65_6
_18 61.91869 12_.37 8,52_ 302_t,Z2 0,003_990 0.06617 6.88_ O.OOZ_ %,_1_3 1.6_5Z

2Za -60.8116k 12@.05 8,Z37 26T$3,Z_ 0.0137237 _.06380 6,_37 0.00Z35 1.WOTBZ 1.6_6N
ZZ5 _9.6_t_Z _.S_ 7,9_ 233T8,87 0,0039918 D,Q61bO 6.210 0°002Z6 _°38885 1.6593

230 _8._637 108.80 _,632 20166,30 OoOONS$?S 0,0592_ 5,808 0.002t6 1°_88_3 t,6858

ZS_ $7,t1_81 t0_.23 7.1_Z 17_8_,S$ 0.00_71_8 0.e566_ 5.670 0.00_03 %.]600_ 1._6_3

Z_O 58.T1816 87,88 _.826 1NN97.51 0.005176S 0°05_2 S._O 0,00183 _.369_2 t.BZBO

2_5 5_,20001 81,30 _.50Z 1t778,76 O°OOSeTO0 0.05190 5.198 0.00179 1.388S8 t.g323

ZBO 5z,818ao 8_.o5 _.08N _ZZB.0_ 0.Q067881 0.0N828 _,9_3 0.00$6W 1.3_633 2.0600

ZSS 5D,60085 75.8_ S._BD 68Z?.63 0.008@_$8 0,0_6_8 W.665 0.00180 1,332_ 2.2%8_

ZBO _8.Z9830 67,ZZ 5.108 _3N.28 _,0108068 0,0_33_ _.3_0 O,O01Z_ 1.31588 _.6218
Z_B _S,ZIZB1 5_.3_ _.30_ 2386,08 0.01&6_0_ 0°0N088 3.8S7 o.oaoB_ t.z_382 3,21_

* z65.188 _s._8o8 55.56 _.37w zz88.z6 O.O17_2N8 o.o_11s 3,858 O,O008N 1.28283 3.3550

26S°188 _1,1273N 32.27 _.2B1 189.26 h_281097 O.Q18t2 t.ZBt 0°0017_ t.06760 Z.3300

_70 9,8_$01 38°1Z Z.StZ _5k.93 _,0187787 0.0185S t,2_5 0,002_8 t,0603_ 1,807_

ZT_ 8.17729 37,85 Z.332 29T°65 0.01_3153 O,OtBZ% %,2Z0 0,00308 t°OS_53 1.58%8

Z_O 8,600T1 38,72 Z.Sk6 3ZB°_2 _,01183% O.OtNBO t.20S 0.00361 hOSt88 1.38Tt

28_ e,l_tlN _h?3 _,385 38Z.ES O.@IOZZ?I O.Ot_Z2 1488 0.00_08 t.Ow8_6 _,28t9
ZBO ?.7S869 _3.6Z _°361 311,52 8,009077_ 0,_1386 htBO O°OO_S_ 1.0_681 1,2t5_

295 T.WStZl _5.N3 Z,Sb8 38T,56 O,DOBZ081 0,01378 t,t87 O.O0_B7 1.0N_1 1.156Z

300 T.I_S03 _7,_8 Z,368 _al.20 O,OOTBZN8 0.01367 L,t86 0,00538 h0_306 1.$08_

310 6.66300 SO._N E,370 _23,29 _,0065_71 O.OtSS_ t._88 0.006t8 t,_011 1.Q38_

3_0 6°_671_ 53,78 Z,364 W_O.BZ 0,00_778N 0°0t380 l,tBS OoD069_ 1.03770 0°8896

330 5,83Z3_ 56.8N 2,365 _S_._O O.OOS_S8 0,D_352 I,ZO_ 0°007_7 _.D3_66 0,95Z3
3NO S.6NSO_ $_.86 _,361 _6_.8N 0.00k_883 0,013S8 1,255 O.O08NO _.03380 0.8Z32

350 5.38903 6_.78 _.3_6 kT_,_ 0,00_338 0,_1368 1.228 O°O08tZ 1°_3236 0._8_

360 5ot63_7 6So67 2,3S1 N83,60 0o00_137S 0.01378 I,_NE 0,00883 1.03098 0._806

370 _,86030 68.S0 _.3_6 NBO,6Z 0,0038860 0.01391 1.256 0.0%05k 1.028T_ 0,86_

380 _,?76S_ 71.2T Z°3_1 _96,71 0°D036691 Oo01NON 1.27t O,OtlZ_ 1°02_6S 0.85_

3B@ _°6088_ TW.01 Z.336 S02.0_ O.OgSNr98 Oo01kt8 I°ZBT 0.01185 1,0Z763 0.8_13

_00 _,_$808 16.71 _,33t 806.73 0.0033_28 0°01N3_ t°303 g,01266 1.0Z6_0 0._3t6

_0 W.31318 T9.38 Z.SZ6 51|,88 O.aO316_Z O.al_SO t. SZO 0.01338 1.0_58_ 0.8Z31

W20 _.18166 8_.03 _.325 $1_,58 0.0030308 0.01_67 1.337 O,Ot_lt 1,0EBOS 0,8557

WSO _.0_83E 6k,6_ E.3_6 5t7.80 O.OD_BtO_ 0°01W8_ t.35_ 0,@1N8_ 1,02_31 0.808_
N_O 3°8_8@I 87.2W Z.312 SZO*8_ O.O@Z_Oa8 O.01_Ot t.371 0.01557 1,0_362 0.e032

kBO 3.83808 88.8Z _,307 5_3.56 0.0027009 O.01St8 t.388 0.01632 l°OZZ88 0.r979

WBO 3.7375Z 8_.38 E.303 _2_,89 0°0Q26091 O.atS$7 L._O_ O°01_OE h_2Z37 0.7932

_70 3°6_83 9_,8_ _.Z88 528.20 D°OO2S2N_ O.OtBS6 t._Z3 0°01782 %.0Z180 0,_9C

_80 3.553_3 8T._8 Z,29N 53a°21 O,O02kN60 O.01STW t._Nd 0.01_$8 hO2_Z6 0._8_

_90 3._688S _OQ.01 Z.ZBO _$2,0_ 0,002373Z 0,_1583 t._S_ O.Ot83S I.QZO_$ O._Bt_
500 3,_8866 $_Z.53 _,285 _SS°TZ 0,00230S3 0,0161Z L,_TS O.OZOLZ hOZ027 0,778T

StO 3,$1_S0 IOSoOS _,28_ 535,E6 0o002_18 0,81628 _,_83 0°0Z088 hO18B1 0,7769

520 3,ZWO03 107,_ Z,Z?6 $36.68 O.OOZt82_ 0,01668 1.810 0.0Z168 t._1837 0.7_t

830 3.1TQ88 t1|.08 Z°ZTZ $37,8_ 0.00Z126_ O._t6_ 1,$28 O.OZZ_8 1,01886 0.77_6

5_0 3,L08_0 11Z°69 _,Z67 539°Z0 O,00ZO?3? 0.01688 _.S_S 0,0Z328 l.OtBS6 0o76g_

$50 3,0W_t3 118.t_ Z.Z63 5NO°$Z 0.0D202_0 0,0t708 1°8_2 a.O2_Oq 1.D1818 0.767_

560 2,88188 117.63 _°258 S_1.36 0,0019768 0._1T27 1,$80 0.0Z_91 1.0t78Z 0.76_6
8?0 Z,82k17 lZO.t5 Z._53 5_Z.33 0.00183_3 0.017_7 L.8_7 0,025T3 %._tTw7 0./6_1

5_0 2,868eE IZ2,67 Z.Z_8 5WS°Z$ 0o0_18899 0.01767 l._t_ 0.02656 1.0171_ 0,7627

590 _,8%568 %2_°20 ZoZ_3 S_koOT 0o0018_9_ 0.0178B %.632 0°027_E %,01682 0o761_

600 2.T6_82 121.T3 Z.238 SkN°86 O.O01BIIZ 0.0_806 1.6_8 O.aZ_23 1.01651 0.760_

tWO-PHASE BOUNDARY
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G-2a

TNERNODYNAMIC PROPERTIES OF OXYGEN

600 PSZA [SOOAR

TENPERaTURt[

DIG. R

VOLUNE ISOTHERM ISOCNORE INTERNAL ENTHELPY ENTROPY

DERIVATIVE OERZVaTIVE ENERGY

CU FT/L8 CU FT-PSII/LB ?SIalR 8TUILB BTU/L8 BTU/LO-R

96.604

100

105

110
110

120

12S

130

13S

140

140
1SO

1aS

160

16S

170

175

160
185

190

195

200

nS
210

225

ZZO

2ZS

230

Z3S
240

Z4S

290

2SS

260
Z6S

269.107

269.107

EPO

2PS

280

205

_0

295
300

310

320

33O

340
300

360

370

380

390

400

410
420

430

440

450

460

47O
480

490

500

510

520
$30

540

SSO

560

570
$80

$90

600

O.OlZZ4 2127.66 318.2 -83,123 -01.763 0.50216

0,01227 2202._1 314.6 °82.605 -81.242 0.S0741

0.01238 2008.14 302.2 °80,635 -79,259 0,52676

0001250 1916.51 209.9 -76.666 -77.277 O,SkS20

0,01262 1027,4S 2?8.0 *?6.698 07S,296 0.56281

0.01274 1740.52 _66.6 -74.730 -73.31S 0.S7968

0.02286 1656,05 255.4 -72.762 -71.333 0,5956S

0.01299 15?S,17 244*? -70.795 -69.351 0.61140
0*01323 14_aJ,84 234.3 _0.026 -67.367 0.62637

0.01326 1410,?9 E24.2 -66.856 -60.362 0.64001

0,01341 1343.96 214.4 -64,864 -63,395 0.654?0

|001355 1271,29 205.0 *62,910 -61.404 0,66825

0.01370 1200o72 195.9 -60,932 -59*410 0,68233

0.01306 1132.20 187.1 -50.951 -57.411 0.69402

0.01_02 1065.63 I70.6 -56.964 -35*40G 0.70636
0.01419 1001,02 170,3 *S4.9?1 -53.35S 0.71037

0.01436 931.24 162.3 *S2.971 -51,375 0.73008

0*01454 07F,27 154,6 -50,962 -49.346 0,74151

0,024W3 011.03 14?.1 -46,942 -47,300 0.7S270

0*01493 ?60.47 139.9 -46.910 -40.231 0*76365

0.01515 704.52 132.8 -44.063 -43.101 O.Trk41

0.01537 631,13 126.0 -42.799 -41.092 0.70499

0.0156i 597.25 119.3 -40.714 -38.961 0.79S42
0.01503 545.80 112,0 -38.60S -36,844 0.00572

0*01612 493.74 106.4 -36,467 -34.6T6 0*81592

0,01641 447.03 100.1 -34.294 *32o470 0*42606

1,01673 399*62 94.0 -32.079 -38.220 0.83617

0.01717 353*49 oT.e -29,612 -27,915 0.84629
0.81746 310.42 82.2 -E?.4SZ -23,512 0.89663

0,01709 266.49 75.6 -25.027 -23.139 0,86704

0,01837 226.21 70.0 -22.302 -20,480 0.07768

0.01894 189.ZZ 63.? -10.090 -lr,?45 0*888GS

0,01962 149.22 57*1 "17.|20 "14.840 0.90i16

0,02049 119,49 50*6 -13.008 -11.632 0.91261
0.02171 66,37 42*2 -10*291 *7.879 0.92691

0.02338 32.45 35,2 -6.439 -3.137 0.94214

0*07749 12,27 6.8 23.154 31.764 1.07436

0.08022 14.61 6,4 23.993 32.666 1.07045

0.09134 24,21 S.3 2?°009 37.233 1.09_6

0.09998 31.31 4.7 29,317 40.381 1.10383

0.10696 37*2S 4,3 31.169 43.108 1.11514

0.11279 42.49 4.0 32,001 45.332 1.12322

0,11851 47.23 3.7 34.207 47.40S 1.13040

0.12386 92.61 3.9 3S.870 49.431 1,23712

0,13377 59,96 3.2 36*226 S3*076 1,14500
0014292 66.80 2.9 40*561 56.441 1.159?6

0.15154 P3,46 2.7 42.765 55.606 1.16950

0*199?6 79,71 2.3 44.877 62.627 1.17892

0.16767 85.64 Z*4 46*908 65.537 1.18696

0.17932 91.30 2.2 48.080 68.359 1,19491

0.16277 96.74 2.1 50.804 71.110 1,20244

1,15004 101.99 2.0 S2*68T 73.802 1.20962

0.19717 107.08 1,9 54*538 _6,444 1,21649

0.20416 112.04 1.9 56.361 ?9.044 1,22307

0.21103 126*87 1*0 58.160 01.609 1,22940

0*21784 121.60 1.7 59,938 84.142 1,23591
0,224S§ 126.23 I.? 61.655 86.640 1.24140

0.23118 130.78 1,6 63.444 09.129 1.24711

0.2377S 135.2S 1.6 65.175 91.S90 1,23264

0,24423 13q,T_ 1.3 66.095 94.032 1*25801

0.29070 144,00 1*5 68.604 96*497 1*26322

0.25710 146,29 1.4 70*304 98.868 1*26830

0.26345 152,53 t.4 72.995 101.266 1.27324

0.26977 156,72 1.4 73.660 103.892 1.27806

0,27604 160.8a 1.3 7S.359 106.028 1*28277

0.28229 164.99 1.3 77.032 188.395 1.28736

0.20850 169,07 1.3 78,700 116.754 1.29186
0.29468 173,11 1.2 800365 113.105 1*29625

0.30084 177.13 1,2 82,026 115._S0 1,30055

0.30697 101.11 1.2 03,684 117.790 1.30477

0.31300 185.08 1.2 85.340 120.125 1,30890

0.32917 189.02 1.1 06.994 122.4S6 1.31256

0.32524 192.53 1.1 88.647 124,783 1.31693

0.33129 196.03 1.2 90,299 127,107 1.32084

• TNO*PH&SE 80UNOARY

BTU

0,268

0.265

0.261

O.ZS7

0.253
0,245

0,245

0.242

0.239

0.236

0.233

0.230
0.227

0,224
0.222

0.219

0.217

0.215

0.213

0*210

0.208

0.206

0.204

0.203

0.201

0,199

0,197
0.195

0,199

0,197

0.196

0,296

0,196
0.198

0,202

0,209

0.229

0.225

0.209
0,200

0.193

0.188

0.1es

0.181

0,177
0.173

0.171

0.169

0.167

0.166

0.165
0,164

0 • 163

O. 162

0 • 162

O. 161

0.182

O, 160

0,160

0 • 160

0 • 160
0.159

0.159

0.155

0.L59

0,159
0.159

0.109

0.159

0,109

0.159

0.109

0 • 15 9

0.160

/ kB -R

0.397

0,39?

0.396

0.396

0,3g6

0.396

0.356

0,397
0.39?

0.397

0,398

0.390

0,399

0._00

0,402
0,k03

0.40_

0.40?

0.409

0,412

0*416

0.420

0.425
0.430

8.437

0.445

0.459

0,_67

0.48?

0.502

0.920

O.SSg

0.604

0.689
0.821

1.249

1.346

1.138

0.711

8,56?

0.491

0._42

0.406

0,383

0*349

0*329

0,305

0.296
0.206

0.270

0*2?2

0.267

0,262

0,258

O*ESS
0*252

0*245

0*24?

0,Z45

0.043

0.242

0.240

O,Z3g
0.230

0*237

0.236

0.235
0.235

0.23_

0.23_

0.033

0.233

0.233

0,230

VELOCITY

OF SOUND

FT/SEC

3831
3818

3760

3702

3643

3082

3020

3400

3394

3329

3263

31%

3120

3059

258g

2q15
284P

277S

2701

2627

2552

24T_

23_

2318
2237

2193
2067

1577

1878

1778

1640
2567

1439

1305

1119
947

570

585

817

640

662

680

696

711
738

762

785

805

823
843

86O

077

093

909

524

936
903

968

900

993

1006

1010

1030

1042

1004
106_

1077

1089

1100

1210

1121
113_

111,2

1152
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G-2a

600 PSI, ISOBAR

THERMODYNAMIC PROPERTZES OF OXYGEN

TEHPERATURE OENS3TY V(OHIOV)p V(OP/OU) v -V(OP/OV) T (OV/OT)JV THERMAL VI$COSZTY THERMAL OIELECTRIC
CONOUCTIVITY _IFFU$IV ZTY CONSTANT

OEG. R LB/CU FT 8TU/LB PSZA-_U FT/BTU PSZO I/OEG. R 8TU/FT-HR-R LB/FT-S_C SQ FTtHR
X 10"

PR&NOTL

NUMBER

+ 90,E04 01.72250 216.75 14.613 1T3678.50 0.0020300 0.11151 42.466 0.00345 1.56994 5.4189

100 61.52612 215.74 14.550 171401.26 0.0018367 0.11153 41.406 0.00345 1.56035 5.3007

105 80.77563 212.81 lb.336 162208.70 0.0018020 0.1100P 07.643 0.00344 1.56233 4.4808

110 80.02132 209.64 14.100 153361.40 =.0010904 0.10052 34.254 0.00342 1.55628 4.5033

115 79.26281 206.42 13.873 144849.10 0.0019195 0.10690 31.204 0.0034@ 1.55022 4.1630
120 78.45971 203.15 13.633 138061.09 0.0019505 0.10521 26.456 0.00338 1.S4414 3.8503

lZS T7.73156 155.83 13.386 128¥89.25 0.0019833 0.10346 25.986 0.00336 1.53804 3.5835

130 ?6.95?67 190.45 13.135 121222.01 0.0020103 0.10166 23.760 0.00333 1.53190 3.3361

135 ?B.17010 193.01 12.840 113950.39 0.0020550 0.09981 21.?$? 0.00330 1.52574 3.1130

140 75.39162 189.51 12.620 100964.90 0.0020950 0.09792 19.952 0.00327 1.51953 2.9136

145 74.$q777 185.54 12.357 100256.55 0.0021389 0.09550 18.320 0.00324 1.51329 2.7339

150 ?3.79579 182.30 12,092 93618.0? 0.0021853 0.09402 10.005 0.00320 1.50700 2.572¥
155 72.98462 178.59 11.024 07634.6? 0.0022355 0.09201 15.547 0.00316 1.50065 2.4204

160 T2.16391 174.80 11.555 81P03.70 0.0022099 0.00599 14.361 0.00312 1.49425 2.2995

i05 71.33190 170.92 11.204 76014.72 0.0023491 0.00793 13.251 0.00307 lo48776 2.1048

170 ?0.44702 168,96 11.013 70559,40 0.0024136 0.08586 12.327 0,00307 1,40123 2.0032

175 69*63002 162,91 100741 65329.96 0.0024849 0*08376 11.450 0.00297 1.47459 1.9935

100 68.75701 156.75 10.468 B0318.40 0*0025632 0.08165 10.674 0.00292 1.46786 1.9151

105 67.86690 154.49 10.196 55517.25 0.0026500 0.07952 9.906 0.00206 1.46102 1.8473

190 06.95775 150*12 0*923 50919.26 0.002746? 0.07?3¥ 9.327 0*00260 1.45405 1*7090

155 66.02B92 14S*03 0.651 46517.48 0.0026_Sl 0.07521 0.749 0.002?4 1.4409N 1._414

200 65.07157 141.01 0*3?0 4Z305.20 0.0029?74 0.07303 0,220 0.00207 1o43960 1.7028

205 64.06825 136.2B 9.104 382?6.42 0.0031164 0.07084 ?*753 0.00260 1.43220 1.6730

210 63.0?203 132.35 0.B26 34425.12 0.0032756 0.06063 7.322 0.00253 1.42452 1.6527

215 62,02929 126.26 0.550 30746.15 0.0034603 0.06640 6.930 0,00245 1.41659 1.64Z0

220 "60.92443 121.03 0*266 27235.02 0.0036766 0.06414 6.573 0.0023? 1.40837 1.6415
225 59.?7746 119.59 7.9?0 23800.21 0.0039333 0.06186 B*245 0.00220 1.35975 1.6523

230 58.56943 109.o_ ?.673 20703.5? 0.0042431 0.05955 5.943 0.00210 1.39080 1.6761

235 57.27493 105*43 ?.216 17779.12 0.0046211 0.05716 5.699 0.00205 1.38120 1.7405

240 55.90733 99.33 6.870 15000.41 0.0050502 0*05470 5.4?2 0.00195 1©37111 1.8045

245 54.42546 92.0? 6.550 12311.50 0,0050004 0.05229 5.236 0,00182 1.36024 1.9041

250 52.75609 85.08 0*109 9?79.03 0.0065130 0*04973 k*906 0.00160 1.34835 2.0193

255 50.95902 ?8.30 S.710 7400.55 0.0077100 0.04702 4.718 0,00153 1.33503 2.1406

260 44*00112 70.06 5.246 5146.26 0.0098353 0.04407 4.419 0.00131 1.31949 2.40¥4
265 46.056¥1 59*55 4.540 3050.70 0.0137949 0.04094 4.065 0.00108 1.29990 2*9358

+ 269.107 42.70302 49.26 3.932 1307.80 0*0253583 0.04159 3.673 0.00076 1.27667 3.9714

4 269.107 12.90419 31.50 2*280 150.30 0.042?338 0.02330 1.392 0.00134 1007067 2.0943
2?0 12.46534 32.19 2,296 162.07 0.0353080 0.02145 1.372 0.00151 1.07993 2.6205

275 10.94625 35.24 2.333 26§.08 0.0291637 0.01747 1.308 0.00225 1.0BBBg 1.9153

280 10.04207 37.71 Z.354 314*43 0.0150331 0*01008 1.276 0.00283 1.06087 1.6195

285 9.38439 39.90 2.308 349.59 0.0122939 0.01534 1.257 0.00333 1*05081 1.4467

290 8*86608 41.93 2.377 376.69 0.0105456 0.01400 1.245 0.00379 1.05362 103318

295 0.43797 43.8S 2.383 398.53 0.0093149 0.01457 1.237 0.00423 1.05098 1.2479

300 0.07339 45.60 2.307 416.69 0.0083929 0.01_36 L.232 0.00464 1.04674 1.1041

310 7.47550 49.17 2.390 445.43 0.0070804 0.01411 1.229 0.00541 1.04500 1.0925

320 6.59678 52.49 2.389 407.36 0.00619?8 0.01399 1.231 0.00615 1.04215 1.0304

330 B.59885 55.6? Z*380 464*77 0.0055437 0.01390 1.237 0*00065 1o03972 0.9843

340 6.25939 58.76 2.382 498.96 0.0050389 0.01398 L.246 0.00754 1.03765 0.9499
350 5*90425 BX.?B 2.376 510.77 0.0046350 0.01404 1.256 0.00822 1.03506 0.9223

360 5.?0387 64.¥0 2.371 520.76 0.0043031 0.01412 1.260 0.00869 1.03427 0.8999

370 5.47146 57.50 2*305 529.30 0.0040244 0.01422 1.201 0.00956 1.03286 0.8822

360 5,20205 70.k0 2.359 530.60 0.0037064 0.01433 1.295 0.0102_ 1.03159 0.0073

390 5.07188 73.19 2.353 543.11 0.0035003 0,01440 1.310 0.01088 1.030N4 0.8545

400 4.09601 75.93 2.348 548.76 0.0033996 0*01460 1.325 0*01155 1.02936 0.8435
410 4.73815 70.64 2.343 553.75 0.0032400 0*01475 1.341 0.01222 1.02842 0.8339

420 4.59042 01.32 2.337 550.19 0.00309?4 0.01490 1.357 0.01209 1*02752 0.8255
430 4.45332 83.9? 2.332 5BZ.lS 0.0029692 0.01506 1.373 0.01357 1.02669 0.8181

440 4.32550 40.59 2*327 565*70 0*0020532 0*01523 1.309 0*01425 1.02592 0.0115

450 4*Z0016 85*20 2*322 568*90 0.0027476 0.01540 1.400 0.01494 1,02520 0*4056

460 4,09417 91.79 2.310 $71.79 0.002B510 0.01558 1.423 0*01563 1.02452 0*8003

470 3.90006 94,3¥ 2,313 574.41 0,0025622 0.01575 1.440 0.01033 1.02309 0*7956

400 3*08557 96,53 2*308 576.80 0,0024002 0*01593 1,457 0,01704 1.02329 0.7914

490 3*?95?5 99*40 2*304 $78.q? 0*0024042 0*01611 1.4¥4 0,02775 1.02272 0.7075

500 3.70690 102.03 2*299 500.90 0*0023335 0*82030 1.491 0*01847 2*02210 0.7841

$10 3.62261 104.56 2*295 502.?9 0.0022676 0.01640 1,508 0.01916 1.02166 0.?020

520 3*54249 107.10 2.290 50N.47 0.0022060 0.01665 1.525 0.01990 1.02119 0.??09
530 3.40021 105*62 2.265 500.02 0.0_21401 0*01665 1.542 0.02004 1.02073 0.7761

540 3,35346 112.15 2,200 56¥,45 0,002093? 0.01P04 1.559 0.02130 1.02030 0,7736

550 3*32403 114.60 2.276 500.70 0*0020424 0*01723 1,576 0.02213 1.81900 0.?713

500 3.25762 117.21 2.271 $90.00 0.0015540 0.01743 1.593 0*02209 1.01940 0*7094

570 3.19405 119.74 2*266 991,15 0*0019461 0.01762 1.610 0*02365 1*01510 O.?BP6

560 3*13312 122.27 2.261 592.21 8.0615040 0.01701 1.627 0.02441 1.01873 0*7660

590 3.0?465 134.81 2.255 593*20 0*0010633 0.01801 1.644 0,02518 1.01636 O*PBBB

BOO 3.01_49 127.35 2*250 594.23 0*0010239 0*01320 1.661 0*02595 1.01004 0.763k

* THO-PHAS( BOUNOARY
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G-2a

650 PSIi IS09JR

TEMPERATURE VOLUME

DEG. R CU FT/LB

4 9B*TSS 0,01223

tOO 0.01Z26

105 0.01238

110 0*012;9

115 0,01261

120 0,01Z73

125 0,01285
130 0.01299

135 0._1312

140 0.01326

lk5 0,01340

150 0,01354

t55 0.31369

160 0,01305
155 0.01k01

170 0,91410

175 0,01435

160 0*01453

10s 0.91412

190 0.01492

195 0.01513

200 0.01535

205 O.OISSO

210 0.01503
Z15 0,01610

220 0.01636

225 0.01669

230 0.01T03

255 0,06741

ZkO 0.01T63

ZWS 0.01030
2SO 0.01005

ZSG 0.01950

Z50 0.02030

225 0.02137

270 0*02310

• 272.TGZ 6.02499
• 272.762 0*06592

2T5 0.07362

2o0 0.004Z5

285 0,09211

29O 0.098T3

295 0.10463

300 0,12003
310 0,11905

320 0,12677

]30 0,13709

340 0*1549T

350 0*15252

]60 0.15970

370 0*16683
380 0.17370

390 0.10041

400 0.16700

410 0.19347
420 0.19964

430 0.20612

440 0.21233

450 0.21045

460 0.22454

4?0 0.230§6

WOO 0.236G3

_90 0.24246

500 0,24034
510 0,25419

520 0*26000

530 0.265P0
540 0,27154

550 0.27P26

56O 0.20296

S70 0.28664

500 0.29N30

590 0,29994

500 0.30556

+ TWO-PHASE BOUNDARY

TNERNODYN_MIC PROPERTIES OF OXYGEN

ISOTHERM 130CHORE INTERNAL ENTHaLPY ENTROPY _ Cp VELOCITY
DERIVATIVE OERIVITIVE ENERGY OF SOUND

CU FT-PSIA/LB PSI&IR BTUIL6 8TUILB BTU/L8-R OTU / LB -R FT/SCC

2130.74 318.2 -63,115 -01.643 0.S0224 O.ZEb 0.397 3833

2106.87 315.0 -02.625 -01.149 O.SOT21 0,265 0.397 3819

2012.67 302.4 *80.657 -79.157 0*52655 0.261 0.390 3753

1921.11 290,1 -70.609 -77.106 0,54498 O.ZY7 0.396 3705
163Z*13 278*3 -76.723 -75.205 0.56259 0.253 0.356 3646

1745.57 _66.8 -74,757 -?3.224 0.5?945 0,249 0.396 3506

2661.67 255.7 *72.791 -71.243 0.59562 0.246 0.395 3524

1580.00 244.9 -70.025 -69.262 0.61116 0.242 0.396 3451

1500.83 234,5 -60.059 -67.200 0,62612 0.239 0.397 3398

1423.07 224.4 *66.091 -65.295 0,6_055 0.236 0.397 $333

1349.13 214.7 -64,922 -63.309 0,65449 0.233 0.397 3267
1275.55 205.3 -62.950 -61,326 0,66?90 0.230 0.390 3200

1206.00 196, Z -60.975 -59,327 0.60107 0,227 0.399 3133

1237,66 187,4 -56.997 *57,330 0,69373 0,225 0.400 3064

1071.22 178.9 -57.013 -55,327 0.70605 O.ZZ2 0,401 2995

1006.70 170.7 *55.024 -53,317 0*71805 0.220 0.403 2924

944.05 1b2*? "53*027 -51*300 0.72970 0,217 0,404 2853

063.20 155.0 -51,022 -49,273 0.74117 0*215 0,406 2761

824.10 147.5 -49,007 -47,235 0.75234 0.213 0.409 2700
766.60 140,3 -46,903 -45,104 0,76328 0.211 0._12 2635

710.89 133.2 *44.939 -43.110 0.77401 0.209 0.415 2560

656.6? 126.4 -42.001 -41.034 0.78457 0.207 0.419 2464
603,96 119.8 -40.804 -30.920 0.79697 0,205 0.423 2407

5S2,71 L13*3 -36.703 -36*797 0.00924 0*203 0.429 2320

502.87 106.9 -36,574 -34.637 0.81541 0*201 0.435 2246

454.39 100*? -34.412 -32,44C 0.02551 0.199 0.443 2165

407.23 94.6 -32.211 -30.201 0.0355? 0,197 0.452 2060

361.30 80.S -29.960 -27.910 0.04953 0,195 0.463 1992

310.13 02.0 -27.620 -25.524 0.05509 0.199 0.483 1893

2?6.58 76.5 -Z5.219 -23.073 0.06622 0.197 0,497 1790

234.80 70.9 -22*725 -20.523 0,07573 0.196 0,521 L?Oi

194,46 64.? -20,110 -1?.850 0.0&753 0.195 0,549 1591

159,21 58.3 -17,353 -15,006 0,89879 0,195 0.$69 2471

116.45 52.1 -14.340 -11.905 0,91004 0.197 0.659 1344
78,72 44.4 -10.947 -6.373 0.92429 0.200 0.783 117_

40,40 35.6 -6.719 -3.934 0.94000 0.207 1,043 972

IT,50 30.1 -3.260 -0.253 0,99444 0.220 1.041 025

7.60 8.2 20.981 26.916 1.06140 0.245 2.165 561

1_.33 7.1 23.588 32.4_9 1*07k31 0,226 1.195 593

20,61 5.9 26.914 37.054 1*09092 0,210 0.745 624

30.01 5.2 29.251 40.336 1.10254 0.200 0*508 E40

36.04 4.? 31.172 43.056 1.11290 0*194 0.506 660

42.15 4.3 32.055 45,449 1.12010 0.169 0.454 606

46.90 4.0 36.303 47.626 1,12790 0.185 0,419 702
55.61 3.6 37.132 51.557 1.14039 0.179 0.372 731

53.30 3.3 39.615 55,114 1,15169 0.175 0,342 757

70.34 3.0 41_924 50.425 1.15106 0.172 0.321 7B0

76.90 Z,8 44.111 61.560 1.17124 0.170 0.306 801

03,04 2.6 _6.205 64,562 1,17994 0.158 0.295 022

08.95 2,5 40.229 67,461 1,18811 0*167 0.285 840

94.60 2,4 50.197 70,277 1.19583 0,155 0,2?8 BSB
100.02 2,3 52,119 73.026 1,20316 0.164 0.272 075

105,27 2.1 $4.003 75.718 1.21015 0.16_ 0.267 692

110.37 2.1 55,854 ?0.362 1,21684 0.163 0.262 908

115.33 2.0 57.679 00.965 1.22327 0,162 0.250 923
120.17 1.9 59.481 83*534 1.229_6 0.252 0,255 938

124.91 1.0 61,262 86.071 1.23543 0.161 0.252 952

129.$8 1.8 63,026 88.582 1,24120 0.161 0.250 965

13_.12 1,7 64,774 91.06_ 1.24679 0.160 0.240 960

138.62 1,7 66.509 93.536 1,25221 0,160 0.246 993

143.04 1,6 60.233 95,983 1,2G746 0.160 0.24_ tOOG

147.41 1,6 69.945 96.415 1,26260 0,160 0.242 1029

191.71 1.5 71.649 100.432 1,26750 0.159 0,241 1031

155.97 1.S 73.345 103.236 1.272_4 0.159 0.240 t043
160.15 1,4 75.034 105*629 1.2T?10 0.159 0.239 t055

164.36 1.4 76.716 100*011 1,20100 0*159 0.238 106r

156,50 1.4 ?8.394 110,384 1,28632 0,159 0*237 1070
172.60 1.3 80,066 112.749 1,29074 0,159 0,236 t090

176.66 1.3 81.735 115,107 1*29507 0,159 0*235 1101

160,70 1.3 03.401 117.459 2.29931 0.155 0.235 1112

104,?t 1,3 85.063 119.805 2.30346 0,159 0.234 1122

108.70 1.2 86*724 122.147 1,30753 0,159 0,234 1133

192.66 1.2 88.383 124.484 1,31153 0,159 0.234 1144

196.60 1.2 90.040 126,810 1.31545 O.tSD 0.253 1154
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G-2a

6S0 PSIA ISOBAR

TNERMOOYN4MZC PROPERTIES OF OXYGEN

TEMPERATURE OENSITY V (ON# OV)R V (OPfOU) V *V (OP/OVk T 100/OT _=/V THERMAL VISCOSITY THERMAL OIELECTRIC PRANOTL

CONOUCTIVITY OIFFUSIVITY CONSTANT NUMBER
DEG. R LB/CU FT 8TU/LB PSIA-CU FT/BTU PSIA i/ BEG. R BTU/FT*HR-R LB/FT*S.EC SQ FT/HR

X 1 O"

m 98.799 81.73507 Z17.03 14.011 174157.80

100 01,54987 216*26 14.558 171815*20

105 00.80050 213.14 14,337 1626Z4.7r
110 80.0q738 209.99 14.109 103779,66

115 ?9.29014 206.78 13.875 149Z69.B0

120 70.SZS3q 203.S3 13.634 137004,50

125 77*76L69 200.22 13,308 129214.44

130 76*?0906 196.05 13,137 121649.65

139 ?6.22147 193._3 12.882 114380.57

lk0 75.42600 10_.95 1Z.623 107397.78

140 74,63491 186.39 12.360 100692.07

150 73.03904 182,77 12.099 94254.kl
lSS 73.02637 179.00 12,828 880?9,99

160 72.20?97 175,$1 11,$59 82148,05

160 71.37878 171.46 11,289 76462,Z7

170 70*53703 167.52 11.019 71010.39

170 69.68315 163.49 10.740 69764.41

180 60,81382 159.37 10.476 60776.57
185 67.92786 15S.14 10.205 S9979.37

190 67.02323 150.80 90934 S1389.57

19S 66.09?57 146.35 9.664 46q00,26

200 65,14809 141,77 9.393 42?80.83

209 64.17150 137,05 g.121 30757.10

210 63.16386 132,20 8.049 34911.33

Z15 62.12043 127.18 8,574 31230.3;

220 -61,03936 122.00 0.299 27733.6r

225 59.90140 116.63 8.009 Z4393,02
230 58.70932 111.07 7.713 21216.65

235 57,43403 106.61 7,254 18271.39

240 56.09081 100,65 S*914 IS513.33

24S 54.6423? 9_,38 6.611 12834.35

250 53.05940 8?,62 b.230 10318.14
255 51.29273 00,41 5,800 7961.0Z

260 49,29186 72.60 5.367 5735.23

265 46.75227 63.19 ;.752 3680.40

270 ;3.28109 51.27 3.q74 1748.51

+ 272.762 40,02139 43.06 3.409 700.51

+ 272.762 15.16969 30.77 2.207 116.47

279 13.58320 32.79 2.311 194.63
280 11.06901 35,63 Z.357 280,20

285 10.85635 38.07 2.378 33;.44

290 10012810 60.26 Z,392 373.00

295 9.55761 42.30 2.400 402.88

300 9*08827 44.2Z 2,406 426.95
310 8,34392 47.05 2.411 463,90

320 7.76563 5L.27 2.411 ;91.56

330 7,2943? 54.54 2.408 513.09

340 6089799 57.70 Z.403 530.4S

3SO 6.55700 60.77 Z.397 544,77

360 6.25066 63.76 2.391 556.00

370 5.99414 66,69 2.384 567.04
380 S.75720 69057 2.378 575.85

390 5,54281 72.39 2,372 563.50

400 S.34767 75.18 2.365 590.20

410 5016803 77.92 2,360 096,11

420 §,00405 80.63 2,354 601.34
430 4,$5151 83.32 2.348 606002

;40 4,70971 89,97 2.343 610.19

_SO ;.$7740 08,61 2.338 613.94

460 4,;5354 91.22 2.333 617.33

470 4.33724 93.82 2.328 620.40
400 ;.22776 gG.;O 2.323 623.19

490 4.12443 90.97 2,318 625.74

500 4.02670 101.54 2.313 628.06

510 3,93400 104,09 2.308 630.20

520 3,8;612 106.64 2.303 632.16

530 3.762;6 109,18 2.299 633.96
540 3,68274 111.72 2*294 635.63

550 3,60668 114.26 2.289 637.17

560 3.53401 t16.80 2.28; 638.60

570 3,46448 119.35 2.279 039.93
580 3.39707 121.09 2.274 041.17

590 3.33399 124.44 2,268 642.32

600 3.27267 126,99 2.263 663040

e TNO-PH&SE 80UNOARV

0.0018273 0.11193 M2.$37 0.003;5 1.57004 5.4252

0.0010335 0.11190 41.534 0.00345 1.96854 5,3132

0.0010594 0.11012 37.762 0.00344 1.56253 4.8924

0.0010067 0.10856 34.366 0.003;2 1.55649 4.5141

8.0019156 0.10696 31,309 0.00341 1.$5044 ;.1739

0.0019462 0.10526 20.556 0.00338 1.54437 3.8677

0,0019787 0.10354 26.078 0.00336 1.53828 3.5921
0.0020133 0.10174 23.847 0.00333 1.53215 3.3442

0.0020503 0.09990 21.838 0.00331 1.52600 3,1211

0.0020099 0.09801 20.029 0.00327 1.51981 2.9205

0.0021324 0.00608 10.;01 0.0032; 1.51358 2.7402

0,0021702 0.09412 16.534 0.00320 1.50730 2.5786

0,0022276 0.09213 15.612 0.00316 1.50098 2.4337

0,0022812 0.09010 14.422 0.00312 1049459 2.3043
0.0023395 0.00806 13.349 0.00308 1.40014 2.1891

0.0024032 0.08599 120382 0.00303 1.48161 2.0869

0.0024730 0.00390 11.510 0.00298 1.47500 1.9968

0*0025459 0.08179 10,725 0.00293 1,46830 1,9178

0.00263;9 0.07967 10.013 0.00287 1.46149 1.0495

0*0027296 0.07753 9.372 0.00201 1.;$455 1,7911

0,0026354 0.0?538 8,792 0.00275 1,44740 1.7423

0.0029546 0.0?322 8,267 0.00260 1.44029 1.7027

0.0030090 0.07103 7,792 0.00261 1.43203 1.6722

0.0032;45 0.0608; 7.360 0.00254 1.42521 1.6509

0.0034229 0,06662 6.967 0.002;6 1.41735 1.6389

0,0036312 0.06430 6.600 0.00238 1.;0920 1.6369

0.0038773 0.00212 6.200 0.00229 1.40072 1.6497

0o0041729 0.05983 5.977 0.00220 1*39104 1*6669

0.0045326 0.05747 5.720 0.00207 1.38238 1.r337
0.00;9342 0.05510 5.504 0.00190 1,37246 1.7859

0.0055229 0.05267 5.272 0.00185 1.36183 1.0782

0.0062707 0.05015 5.028 0.00172 1.35026 1,9030

0*00?3254 0.0;752 4,760 0.00197 1.33744 2.1275

0.0090795 0,04470 4.483 0.00138 1,32272 2.3802
0.0120705 0.0;153 M.159 0,00116 1.3C409 2.7;76

0.0203515 0,04051 3.736 0.00090 1.20030 3.46;5

0.0428902 0.0;405 3.378 0.00060 1.25793 5,0992
0,0703634 0,83063 1.520 0.00093 1.09290 3.0675

0,0364436 0.02256 1,4;3 0.00139 1.00292 Z,7510

0.020919; 0.01841 1,368 0.00208 2.07221 1.9940

0.0154511 0.01687 1.330 0.00264 1.06592 1.6708

0*0125696 0.01602 1,307 0,00313 1.06140 1.4065

0.0107439 0*01550 1.252 0,00357 1.05780 1.3634

0.0094651 0*01515 1,282 0.00398 1.05490 1.Z748

0.0077656 0.01473 1.271 0.00;75 1,05041 1.1546

0*0066690 0,01451 1,269 0*00547 1,04606 1,0760

0*0058922 0,01441 1.271 0.00619 1.04397 1,0204

0*0053076 0*01435 1.277 0*00681 1.04195 0.9707

0*0040480 0,01441 1.285 0*00746 1*03947 9*9462
0*0044771 0.01447 1.295 0,00010 1.03765 0.9202

0.0041607 0,01454 1.307 0.00072 1.03604 0.899_

0,00390?9 0.01463 1,320 0*00935 1.03460 0.0628

0,0036030 0,01474 1.333 0,00997 1.03330 0.0603

0,003;009 0.01480 1,347 0,01060 1.03211 0,0598

0,0033174 0,01500 1,302 0.01122 1.03103 0.0;50

0.0001692 0.01514 1.377 0*01186 1.03003 0,8356

0.0C30289 0.01520 1.393 0.01249 1.02910 0.0273

0,0029061 0.01545 1,408 0.01313 1*02024 0*0199

0.0027947 0.01061 L*424 0.01377 1.02744 0.0134
0,0026932 0*01570 1*441 0.01442 1.02669 0.0075

0*0026001 0*01595 1.457 0*01507 1.02599 0.8023

0*002514; 0*01612 I.k74 0.01573 1,02533 0,7975

0.0024352 0.01630 1.;g0 0,01639 1.024r0 0,7933

0,0023610 0.01640 1.$07 0*01706 1.02411 0._895

0.002293; 0.01663 1.523 0*01771 1.02356 0.7871
0.0022295 0.01682 L*540 0*01839 1*02302 0.7837

0.0021097 0,01701 1,507 0*01900 1.02252 0*7806

0*0021136 0,01720 1.574 0,01970 1.02204 0.7770

0,0020600 0,01739 1.590 0,02047 1.02156 0,7753

0*0020109 0*01708 1.607 0.02110 1.02114 0,7731

0o0019630 0.01777 1.624 0.02188 1.02072 0.7711
0.0010192 0,01796 1.641 0.02255 1.02032 0.7694

0*0018760 0,01815 1.657 0*02331 1.01994 0*76?0

0.0018366 0.0183; 1.674 0.02;03 1.01967 0.766_
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700 PSZ& 15081R

TENPER&TURE VOLUNE

0EG. R CU FT/L8

+ 98,826 0.01Z23

100 0,01226

108 0,01837

110 0.01249

115 0,01861

180 0.01873

lZS 0.01Z89
130 O.OlZg8

138 0.01312

140 0.01329

14S 0.81330

190 0.01394
lSS 0081369

160 0.01384

168 0.01400

170 0001417

178 0.01634

180 0.01482

188 O.OtkTl

lg0 0,014qt

195 0,01913

200 0.01933

209 0001996
Z30 0.01581

ItS 0.01607

220 0,01639

229 0.01668

230 0°01699

238 0001736
240 0001777

Z4S 0,01823

_0 0001876

ZSS 0.01930

260 0,02014

26S 0.0211E

270 O.02ZSS
275 0,82999

* 276.191 0.02769

• 276.191 0,08371

280 0.06900

ZOS 0*07077

290 0°06615

299 0089239

300 0.09794

310 O.tOTT9

321 0,11694

330 0*12467

340 0.13227

398 0.13981
360 0,14649

370 0.18317

380 0*15970

398 0*26606

401 0,17289
410 0,17640

4Z8 0.18441

k3O 8°19034

446 0.19618

kSO 0*20195
460 0.20766

470 0.21331

480 0.21892

4qO 0.22447

S00 8.22999

SLO 0.23947

S20 0,24091
S30 0.24632

548 O,ZSLP2

SSO 0.25707

960 0,26840

570 0.26771
580 0,27300

598 0.27827

600 0,88352

* TNO-PHASE BOUNDARY

THERMROYN4NtC PROPERTIES OF OXYGEN

ISOTHERM |SOCHORE INTERNIL ENTM_PY ENTROPY _ Cp VELOCITY
DERIVATIVE DERIVATIVE ENERGY OF S_JNO

CU FT-PSZA/L8 =SIA/R 8TU/L8 8TU/L6 8TU/LS-R 8TU / LB -R FT/SEC

2133.82 318.3 -83,107 -81,822 0.S0232 0,266 0.396 3839

2111,33 315.2 -02*645 081*0S6 0*S0700 0.269 0.396 3822

2017.20 302.6 -80.678 -79.07S 0.S2633 0.261 0.396 3766

1929,70 Z90.k -78.713 -77.094 0094478 0.257 0.396 3708

1836.79 27805 -76.748 -78.114 0.S6237 O,ZS3 0.396 3649

17S0.41 267.0 °74.784 -73.134 8.S7922 0.249 0.396 3569
1666049 255.9 -72.820 071,154 0.$9838 0.246 0*396 3526

1584.98 245.2 -76,8§6 -69.173 0.61892 O,ZkE 0.396 3465

150S.81 234,8 -68,692 -67.t92 0,62S87 0.239 0,396 3402

1426.93 224,7 -66.926 -6S.209 0,64030 0.236 0,397 3337

1354.28 219,0 -64.989 -63.223 0.65423 0.233 0.397 3271

1281.80 205.6 -62*990 -61*238 0.66771 0,230 0.396 320S
1211.43 196.S -61.018 -59.244 0.68077 0.227 0.399 3137

1143.1/ 18.7,7 -Sg,042 -97,240 0,69344 0,229 0,400 3969

1076,77 17g.Z -57,062 -99,247 0,7OSTS 0,222 0.401 3000

1012.37 171.0 -50,076 -93,240 0,71774 O,ZZi 8,402 Eg3I

949.84 163*0 "S3*083 -51,224 0072942 0*217 1*404 2859

889.11 19503 -91*082 -49*200 0*74083 0.215 0.406 Z768

830.14 147.9 -49.072 -47.16S 0.79198 0.213 0,406 2718

772,87 140°7 -47,090 -49,118 8,76290 0.211 0,411 E642

717.23 133,8 -4S.014 -43,059 0*77382 0,289 0.414 2968

663,17 126.8 -42.963 "40.976 0,78418 0,207 0,418 2492

610,64 128,2 040*692 -38,879 0*79493 l*ZIS 0.422 2416
859*57 113.0 -31.II0 -36.790 0*80477 1,213 O*kEi 2336

009,94 107,$ -06,660 -34,997 1,81490 O,nI 0,434 2299

461.66 101*3 "34,9Z9 "32o489 0,6Z496 0.199 8,441 Z177

414.77 99*2 -32.348 -30.162 0.83497 0.197 0,490 2094

369.19 89.2 -380163 -E7.9|3 3.04498 00196 0.461 2197

329,70 83.9 "27e784 "28*533 0.83917 0.199 0.;79 1906

284.58 7703 -29.405 -23.101 0.86941 o.tg7 0.492 1613

243,37 71.7 -2Z.943 -20.910 i,87SlL 0,196 0,919 17211
203,47 69*7 -20,379 -17,944 0068646 0,199 00941 1619

164.84 8905 -17*667 -£90159 0.69790 0,195 0*576 19i0

12+,88 53.4 -140792 -12.142 0.90920 0,196 0.635 1378

90.83 46.2 -11.812 -0.778 0.92213 0,199 0.717 12_

53,89 36*3 07*668 -4.769 0,93702 O.ZOk 0.897 1048

LT*SZ 28.3 -2*010 1*381 O.RSgZ6 0.222 1,832 794

S,63 24,3 0,829 4,414 0,97059 8,238 4,334 669
3.04 10*7 17.519 24.481 1.84322 0,867 9*798 583

14.89 7.6 23,547 3Z*491 1,07208 00229 1.190 604

23°79 6o3 26.899 37.110 1.88844 0,209 0.799 633

30.89 5.6 29,293 40.460 1.10010 0.200 0.601 6_6

36.01 5.1 31,258 43.234 1,10989 0,193 0.516 676

42.29 4.7 32.978 49.674 1.11770 0,188 00463 694
St*61 4.1 38.979 49*982 1.13282 0.162 0,399 725

59,81 3.7 38.624 53*738 1.14364 0,177 0.361 751

67,24 3,k 41,049 87.208 1015452 0,174 0,339 7_

74*11 3,1 43,322 60*467 1.16425 0.171 0.317 7M

80.96 2.9 49.465 83*968 I,I7324 0,169 0,304 819

66e67 _*8 47,565 66,949 1,18164 0*167 8*293 638

92.50 206 4g.580 69,434 1,18959 0,166 0.284 6S6
96,10 Z,5 51,542 72.242 1.19704 0.165 0.277 874

103,90 2,4 53,460 74,969 1,20416 0*164 0,272 891

106, 73 2*3 59*342 77.679 1,21097 0.163 00267 0417

113.62 2*2 97*194 80.319 1,21750 0.163 0.262 922
118,78 201 990119 82,923 1*22378 0.162 0,259 q37

183.63 2.0 60.822 48,493 1.22982 0,168 0.255 992

128.37 1.9 62.605 86.034 1*23966 0,161 0.253 966

133.03 1,g 64.371 90.948 1,24131 0.161 0*250 980

137,60 1,8 66.122 93*039 1,24679 0.160 0,248 gg3

142,11 2,8 67,860 99*520 1,Z9210 0,160 0.246 1006

L46*SS 1.7 69*986 97.g62 1,25727 0.160 0.244 1019

150.93 1.7 71.300 100.398 1,26220 0.160 0,243 1038

155.25 1,6 73*009 102.821 1,26718 O.LY9 0.242 1044
199.83 1,6 74,700 109,230 1.27199 0.159 0.240 1096

163,76 1.5 76.400 107.628 1.27661 0.150 0,239 1068

167.9_ 1.5 78,087 11D.016 1.26216 0.199 0*236 1079

172,11 1.5 70.768 112*304 1.28561 O.ZS9 0.237 1091

176.23 1.4 81.444 114*769 1.20596 0.159 0,237 1182

180,31 1.4 63.117 117*129 1,89420 0.150 0,236 1113
164.37 1. k 84.786 119*467 1.29839 0,159 0,235 1124

100.40 1.3 86.4S3 121.839 1.30246 0.159 0,235 1235

tgE.4t 1.3 68,118 L84,187 1.30649 0.159 0,235 1145

196.39 1.3 80.781 126,530 1.31043 0,160 0.23_ 1156

3OO
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THERMOOYNAMIC PROPERTIES OF OXYGEN

?00 P$IA I$08AR

TEMPE_ATUR( OENSITY V(OH/OVlp V(JP/OU) v -V(OP/OV_ (OVIOTI_V TNERHAL VISCOSITY THERMIL DIELECTRIC PRANDTLr CONOUCTIVITY ]IFFUSIVITY CONSTANT NUMBER

DEG, R LBICU FT 8TU/LB PSIA-;U FT/8TU PSIA

08,826 81.?;875 217,30

100 81.57358 216,56

105 00.d2532 213,W8

110 00+07337 210.33

115 79.31739 207.1_

120 78.55699 203.90
1ZS 77.7917_ 200,61

130 77,02116 197,26

135 T6.ZW4r3 193,85

1;0 75,k6105 190.38

148 ?k.67190 186.85

150 73.81_13 103.25

1SY 73.0677; 179.57
160 72.25101 175.02

165 71,_2034 171.59

170 70.50715 168.08

175 69.73555 164.08

180 68.0792W 159.90

100 67.90031 155.78

190 67.08819 151.48

195 66.16759 147,06

200 65,22385 142,52

205 6_.25383 137.8_

210 63,253?7 133.03

215 62.21917 120,07

ZZO 61.1W453 122.99

225 60.02305 117.65

230 58.8W620 112.10
238 57,5093W 107o7_

2_0 56.26902 10L.gw

245 5_._51_7 9S.8_

250 53.31080 09.30

255 51.60523 82.38

260 4g.66295 ?_.93

260 _?.34537 66.19

270 k_.3;560 55.02

275 39,1k210 41.88
; 276,191 36.11172 36.34

276,191 18.61751 30,72

200 1_._9204 33.6b

285 12.69k_6 36.25

250 11.60729 38.63

295 10.82377 _0.79

300 10.20985 W2,81

310 9.27?05 _6.58

320 8.57817 50.10

330 8.02136 53,W5

3kO 7.56028 $6,68
350 7.16016 59.81

360 6,82808 62.86

370 6.52066 65,8_

300 6.26188 68.77

390 6.0218k 71.63
wOO 5.80W10 ?_,k5

_10 5,60525 77.2_

_20 5._2257 ?9.98

_30 5.25388 82.69

_0 5.097_2 85,38

_50 _,95172 88.03
_60 k,81550 90,67

470 4.6079k 93,29
_00 k,56796 95.90

_90 k,_S_86 98._9

500 _,3k002 101.06
510 _,_686 103.63

520 _,lSO8q 106.20

530 _,_$968 108.76

540 3.97285 111.31

SSO 3,89006 113.86

560 3,81101 110,51

$70 3.735W2 118.97

5_0 3,66305 121.52

590 3,_9369 12_,08

600 3.52713 126.6_

LO/FT- _ SQ FT/MR
_/ DEG, R 9TU/FT-HR-R X 1 S'£0"_

1;,609 174437.11 0.00182k_ 0.11196

1_,559 172228,79 0.0018303 0.11163

1_,338 1630W0,_? 0.0_18560 0.11018

1_,111 15k197.51 0.0018830 0.1096k

13,876 145689.66 0.0G19116 0.10703

13.636 137506.84 0.0019_19 0.10535
13,300 129639.12 0.00197_1 0.10361

13.135 122076.75 0.0020083 0.10102

lE.88k 11_810.16 0.0020;_9 0.09998

12.625 107829,95 0.00208k0 0.09810

12.363 101126,91 0.0021259 0.09610

12,098 9k6gZ,OZ 0.0021711 0.09k22

11,832 08516._3 0.0022199 o.ogzzk
11.563 02591,53 0.0022_27 0.09322

11,29_ ?6908.00 0.00E3301 0.08818

11,02_ 71_60,Z7 0.0023927 0.05612

lO,?Sk 66237,73 0.002k613 0.08_0_

10._0_ 61233.51 0.0025367 0.0819_

10.21k 56W_0.12 0.0026201 0.0r983

9.9k5 51850.37 0.002712? 0,07770

9,676 k7_57,36 0.0028161 0.07556

0,407 W325;,53 0.002932W 0.073_0

9,138 39235.70 0.0030640 0.07123

8,868 35395.20 0.00321_1 0.0690_

4.597 31727,07 0.0033860 0.0668W

8.322 28229.28 0.00358_6 0.06462

5.0k2 24895.95 0.0038237 0.06230

?,?$2 21725.70 O.OOklOSk 0.06010
7,289 18761.30 0.00_488 0.05777

5.959 16012.03 0.00k8260 0,055_3

6,661 133_9,30 0.0053712 0.05303

b,303 10846,91 0.006@531 0.05056

5,898 8506.k6 O.OUGg�kO 0.0k800

5,N72 6301.27 0.0004704 0.04527

W.g08 W262.56 0.0108311 0.04220

k.Ek3 2389,_6 0.0160381 000k039

3.253 646.58 0.0_37_80 0.0k302

2,_17 203.38 0.1192392 0.05317
?,1SO 56,5_ 0.1807051 0,0k900

2,336 215.73 0.0353_9_ 0.02301

2.385 301,9_ 0.0209381 0.01916

2,_01 350,60 0.0155_37 0.01753

2o417 399,56 0.012657? 0.01665

2.w25 W31.38 0.0108187 0.01600

2._32 _78.76 0.0085618 0.015_E

2,W33 513,09 0.007200k 0.0150_

2._30 $39.36 0.0_627_7 0.01k90

2,;25 560,32 0.00559?1 0.01_81
Z._15 5_7,_7 0.0050?55 0.01k79

2._11 551.77 0.00W6599 0.01_82
2.W04 603.0_ 0,00k3190 O.01k8b

_.397 61_.26 0.00k0335 0.01_93

2,390 623,25 0,0037902 0.01S02
E,383 631.09 0.0035800 0.01513

2,377 637.99 0.0033962 0.01525

2.371 6kk.09 0.0032339 0.0153_

2,365 649.51 0.0030893 0.01552

2.359 65_.36 0.0029595 0.01567

2.353 6S5.72 0.0028_2E 0.01582

2.3k8 062.6_ 0.0027356 0.0159R

2,3k2 666,20 0.0_26382 0.01615
2.337 669.NZ 0.002548? 0.01631

2,332 6?2.36 0.0024663 0.016_

E,327 675,0_ 0.00239C0 0.01665
2.322 877.50 0.0023191 0.0168C

_.317 579,76 0.0022530 0,01695

2,312 681.8_ 0.0U21913 0.01717

_.307 683,75 0.002133_ 0.01730

_,302 685.53 0.0C20790 0.01754

_.297 687.17 0*00202?8 0.01773

2,292 608.70 0.001979_ 0,01792

Z.287 690.12 0.0019336 0,01010

E.201 691._5 0.0018_03 0.01_29

_.E?6 692,69 0.0018_91 0.018_8

W2,600 0,003;5 1.57C1q S._315

;1,661 0.003;5 1,56873 5,32_8

37,881 0,003_ 1.$6213 _.90_1

3_._77 0.003_3 1.55670 _.5_50

31,N13 0,003_1 1,55066 _.1839
28.055 0,00339 1.5_60 3.8771

26.171 0,00336 1,53851 3,6000

23.93N 0,0033k 1.53240 3,3522

21,920 0,00331 1.52626 3.1285

20.107 0,00328 1.$20_9 2,RET_

10.W73 0,00324 1,51387 2.7k66
17.002 0,00321 1.50761 2,58_k

15.677 0,00317 1,50130 2.W391

lk*_03 0,00312 1._9k93 2,309_

13,W06 0.00308 1.W_850 2,193_

12._36 0,00303 1._8230 2.0907

11.$61 0.00298 1._75_1 2,0001

10.772 0,00293 1.W6873 1.9206
10,060 0,0028_ 1.;6195 I,_517

g._lb 0,00282 1._5508 1.7_27

8.83k 0.002?6 1,_01 L.TW32

0.30_ 0,00265 1.W_082 1.7029

1,031 0.00262 1._33kF 1,6715

7,397 0,00295 1.k2509 1,6_92

7,003 0.002_8 1,_10_9 1.6360

6.6_N O.O02kO 1._1002 1.6325

6.31N 0*00231 1*W0102 1,6395
6.012 0.00222 1.35285 1,6583

5,756 O*O020q 1.30353 1.?19_

5*535 0*00200 1.37378 1.7689

5,306 0.00108 1.]6336 1.88_

5*068 0.00175 1.35210 1.9503

k.815 0*00161 1,33970 2,0010

W,SW2 0.001_ 1.32868 2,Z920
k*23N 0,00125 1.305_? 2.50_

3.86k 0,00102 1.20775 3.0886
3.291 0,00060 1.251_N S,D_65

2.998 O.O003k 1,23058 0.7891

1.719 0,000_5 1,11_41 7,3121

1.50k 0*Q0133 1.00863 2*?987

1._24 0*00195 1.07730 2,0309

1.382 0,G0282 1.07058 1.7036

1,355 0,00290 1.06571 1.$136

1,338 0.003_0 1.06191 1,3871

1.328 O.OOkl? 1.05615 1.226_

1,309 0.00_7 1.0_18k _,1272

1.307 0.0055_ 1,0kOq3 1.05q3

1,310 Q,D0610 1.0_SbG 1.0097
1.315 0,00600 I*0k320 0.9717

1,323 D.O0?_I 1,0_112 Q.q_17

1.333 0,00801 1,03930 0.9183

1.3_ 0,00860 1,03767 0,0989

1,357 0.009t9 1.03621 Q,8825

1.370 0.0097_ 1,03k_e 0.0685

1,383 0.01037 1.033b? 0,eS65

1.398 0.01097 1,03297 0.8WS9

1*_12 0.01157 1.0315k 0.$3_7

1._27 0.01217 1,]_059 0.8285

1,W_3 0.01277 1.02971 0*8213

1.W58 0,01338 1,02888 0,81k8

1._7_ 0.01399 1.028_1 0,8090
1._90 0.01W61 1.32739 0.8038

1,S06 0,0152_ 1.02670 0*?992

1*523 0,01586 1,326_6 _,7950
1,539 0.016_6 1,02S_k 0,79E3

1.555 0,01710 1,02_86 0,7805

1.571 0,0177_ 1,02_31 0.7851

1,588 0,018_0 1.02379 0,7_21

1,60_ 0,01905 1,02329 0.?793

_.621 0,01971 1.02281 0,77_9

1.63_ 0.02037 1.02236 0.77_7

1,65_ 0,02103 1,0_192 0.77_7

2,67_ 0,02_70 1,0_280 0.7710

t.687 0.02Z37 1,02110 0*76q_

TWO-P_ASE _OUNDARY
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G-Ea

THERMOOYNAM[_ PROPERTZES OF OXYGLN

731,379 mSIA I5081R

TEMPERETUR[ VOLUME ISOTHERM ZSOCHORE ZNTERNAL (NTM&LPY ENTROPY

OERIVITZVE OE_IVlTIVE ENERGY

DEC. R CU FT/LB CU FT°PSI&#L6 _SIA/R uTU#L8 BTU/LB 8rU/LO-_

" 58.871 0.01223 2135.75 318.3 -03.102 -81.kk6 0.50236

100 0.01226 2111,13 315.k -8Z,658 -08.998 0.00687

10S 0,d1237 ZQ20,0J 302.7 -00.69Z -70.017 0.52620

110 0.312k9 1920.58 290.5 -T8.727 -17.036 G,Skk63

110 0.31260 1839.T2 278.6 -18.76; -75.0S7 0.56223

120 0,018T3 ITS3.38 287.2 -71,001 -?3.077 G,51907

12§ 0.01205 1660.51 258.1 -72.838 -71.098 O.SgSZk

130 0.J1298 1S88,05 285.3 -T0,875 -69.118 0,61_?7

138 0.01311 1508.93 Z3k.9 -68.91_ -67,137 0.62572

L;O 0.01325 1;32.11 _Z;.9 -66.9;8 -65.15; 0.6;01;

1;5 0.31359 1357.51 215,2 -&;.983 -63.170 0.85;08

_0 0.31383 1288.09 _08.8 -63.010 -61.182 0.66750

158 0.01368 121;,78 196,T -bl.0;5 -S0.1gZ 0.68009

160 0.0138; 1116*52 187.9 o59.071 o57.197 0.69325
ZGS 0.01309 1000.25 170.; -§7.092 -5§.X97 0.70558

170 0.01;16 101S.92 171.2 -55.109 o§3.191 0.7175b

17§ 0.01;33 §53.;6 183.2 -S3.118 *§1,177 0.72922
180 0.01451 892.82 155.6 -§1.123 °;9,15; 0,7k_61

145 0._1_70 833.93 1_0.1 -;9.112 -k7.121 0.75175

190 0.01k90 776.7k lk0,9 -;7.093 -15,076 0.76Z67

1§§ 0.01S10 721.19 133.9 -;$.061 -;3,C16 0,77337
200 0.01532 867.23 121.1 -;3.013 -;u.q3§ 0.78389

205 0.01555 61;.8U 120,§ -t0,9;7 -38,811 0.79;25

210 0,03589 563.86 11k.1 -38.86C -36.720 0,80k;7

215 0,31606 51;.35 107.8 -36.7k6 °3k.571 0.01k59

220 0.0163_ 866.23 101.6 -3;.611 -32.380 0,82_62

225 0.0166b 119.;7 55.6 -32.k23 -30,167 0.03;60

230 0.91697 37k.00 89.6 -30.190 -27.097 0.8;;§$
235 0,0173k 330.55 83.9 -27,865 -25.537 0.45;I3

280 0.0177; ZSq. S; 77.8 -25,520 -23,117 0.8&191

2k5 0.01819 2;8.6_ 72.2 -23.675 -Z_,612 0,07525

250 0.)1870 209.01 66.2 -23.531 -17.998 0.88581

255 0.02031 170.7_ 6O,Z -17.853 -15.2k0 0,89673

260 0.J200; 133.21 Sk.l -1k,991 -1_.277 0,93824
26§ 0.02097 96,83 ;7.2 -11,033 -6.995 0,9207k

270 0.02226 61.6; 39.8 -8.192 -§.175 0,93§02

275 0.02;61 28.39 31.3 o3.311 0.021 0.05188

280 0.0§78§ 6.11 9.7 Z0,11Z 27,953 Z.g§;St

Z8S 0.07067 19.25 7.2 25.076 3;.6;6 1.37827

2§0 0.07879 27,00 6.3 27.934 38.685 2.09205

2qS 0._0§36 33,SS 5.6 30.1;g ;_.TOg 1.13267

300 0.0q107 39.25 5.1 32.025 +;.359 1,111S8
310 0.10101 t0.0q k.; 35.217 ;8.896 1.12616

320 0.1097k 57.b3 ;.0 37,§78 53.8;0 1.13899

330 0.11772 60,31 3.6 k0.;82 56.t25 1.£§802

3;0 0.12516 72.38 3.3 _2.815 §9.768 1,16000

350 0.13225 7g.G; 3.1 _s,ogk 62.935 1.16910
360 0.13902 85.25 2.9 ;7.112 65.§70 1,17773

370 0.1;5§S 91.20 2.8 k9.187 68.900 1.18578

300 0.1_189 96.91 2.6 51.175 71.7;6 1.19335

390 0.15806 102,10 2.5 53.11& 7k,523 1,2005&

tOO 0.16189 107.73 20; 5§.018 77.2k_ 1.207;5

;10 0.17001 112.89 2.3 86,887 790911 1.Z118;
;20 0.17582 117.9_ Z.2 58.728 82.539 1,22037

;30 0.1015; 122.8; 2.1 60.51; 85,130 1.225;7

;tO 0.18718 127.6_ 2._ 82.33_ 8P.689 1,23235

;50 0,1927; 132,38 E.O 6;.117 9v.22C 1.2300;

k60 0,19825 136.9_ 1.9 65.8?9 gZ.TZ? 1,2;355

_70 0*Z0370 1_1.5_ 1.8 67,625 98.212 1,2;889

;80 0.20910 1k6,_Z 1.0 6q,Jbd 9F.678 1.25;d9

_90 O.Z1;;S 150.;_ 1.7 71,003 10_.127 1,25q13

5J0 _.Z1976 158.81 1,7 72°798 10_,58_ 1,26;05

$10 0.Z2503 159,13 1,7 7k,§_3 10k,980 1,26081

§20 _.23027 163.tU 1.6 7&.2_Z 1G7.388 1.27352

S30 G.EOSk8 167*82 1.6 770098 109.785 1.27808
S;O U._;ObS 171.81 1.5 79.500 11_.172 1.282§5

Ysg G.Zk§81 175.96 1.5 01.261 11;.051 1._8691

560 _.25093 100,G8 1,5 82.939 116,923 1,23118

S?O _.2§bOt 10;.17 1,; 8t,blZ 110.288 1.29§37

580 0,2&112 180,2_ 1,k 8_.283 121,6k7 1.299;?

590 _.26618 1§2,26 1.k 07,951 121.031 1.333§0
6_0 0.27123 196.27 1.3 89,618 126,350 1.337;5

• tMO-P_45E 30UNOIRY

_V

8TU

0,260

0.Z65

0.261

3.2S?

0.203

G.2kq

0.230

d,236

_.233

0.230

0,227

0.225

0.222
0.220

00217

3.215

0,213

0.21_

_.209

0.207

0.205

_.Z03

0.201

0.199
0,197

_,196

0,19_

0.197

_.196

0.19_

0.1§_

0.198
_.198

0.202

v. Zlk

_.2;;

0.216

0.20;

0.157

0.191
0,183

0.170

0.175

3*17_
0.17_

0.168

0,_67

0.165

0.165

0.16_

6.163
0.162

U.16Z

0.161

0.161

O*Lbl

0.150

0,15_

_.16C

0,16_

_.159

0.159

0.159

_,159

0.1$9

_.159

0.18_

0.Ogb

0,396

0.306

_,306

0.396

0.396

0.398

0.306
0.396

G.397

0.397

0.398

0,394

0.399
O.k01

0.;02

0.t0;

0._05

O.k08

O.tlO

0.;14

0.;17

O.tZZ

0.;27

0.033

0._;0

0.;k8
0,k59

0.;77

0.;80

0,511

0.535

0,_67

0.621

0.69k
0.8;0

1.357

2,2k1

0.93k

8.687

0.56?

0.;90

0.;18
0.378

0.3;5

0.325
0.310

0.298

0.289

0._81

0.275

0.260

0.265

0.261
0,257

0._5;

_.+SZ

_.200

O.ZkO

C.Z;6

O,Z_;

0.2;3

0,2;1

O.ZkO

0,23_

0.238

0,238
_,237

0.236

d.23b

d.Z35

0.235

VELOCITY

OF SOJNO

FT/SEC

3837

342;

3760

3110

3651

3591

3533

3;68
3;0;

3310

327;

3208

31;0

3072

30_3
293k

2863

279_

ZllY

_6;6

2§72

2k98

23;;

2265

2180

210_
2516

1917

182_

1732

1518

1398
125;

1089

880

§8r

621

670

+am

721

773

817

037

85s

873

89o

9G6

237

952

066

082

993

100_

1_32
10;;

1057

1_68

1080

1092

1103
111;

1136

11;&

302



G-2e

THERMOOYNAMI_ PROPERTIES OF 0XYG.N

T31,379 PSIA ISOBAR

TEMPERATURE OENSITY V(DN/DVip VIOP/0U) v -V(DP/0V_ (DVIDT_V THERMAL VISC0sIr{ THERMIL DIELECTRIC P_ANJIL
CON0uCTIVZTY _IFFUSIVITY CONSTANT e;UM_E_

DEG. R LB/CO FT BTU/L8 PSIA-:U FT/BTU PSIA _/ UEG, R BTUIFT'HR-R Ld/FT-S C SQ FI/PR
x _u _

* 98,8Zt 81.TSb83

100 81.588;3

IQS 80,8k086

110 80.08965

115 T9,33;_6

lZO 78.$7_9G
125 77.81055

130 ?T,O;09_

135 ?6°Z6SSk

$_0 25,_8379

L;9 ?_.6990k

150 ?3,89858

155 ?3,85360

160 Z2.Z?gZZ

169 71.;9;;3
IZ0 70,61805

LZ9 69.r6893

180 68,905_6

185 68,02602

190 67,L2869 151.9_

195 66.2$122 1_?,5_

200 69.27103 1_Z,9e
209 6;,3090_ 138°3;

210 63.30963 133.56

219 62.280;; 128,63
220 6_,21216 123,5;

ZZ5 60._9828 118.29

230 58.9306_ 112,86

23_ 57,_8;96 108,_8
2;0 96,J783_ IQ2,?_

2W5 S;,97903 96.73

250 53._6296 90.31

259 5_,79226 83.5?

2bO ;9.90_2? 76.31

269 _7.68130 6_.9;

278 _,8893_ 98,;O
2T9 WC,63933 _6.53

280 17.Z?269 32.$8

289 1_.19067 35.1;

290 12,_92;7 3?.65

299 $1.r1_99 39.89

3_0 1Q.98022 _1.96

320 9._12bk _9.39

330 8._9_8b 52,8_

3_0 7.988TU 56.07

350 ?.56191 §9.2_

3bO ?,19315 62.32
3T9 b,8?O3Z 69.33

3_0 6o58372 68,28

3_0 6,3266; 11°1V

_ao 6,09_0; ?w,o2

_10 5.88802 76.8_

wzo 5,687T_ _9.98

_30 5.50852 82,31
_0 5,3;256 85.01

;so s._8821 82.6_

;60 5,_13 90.3_

_o _.9092G _2.97

_80 w.782_6 89,8_

_90 w,66310 98,19

510 _,w_380 103.36
820 _.3;z72 105,9_

530 _.zk6?o 108,50

5_0 _._$933 _L1.06

550 _._6826 113,6_

5o0 3._8915 1_6,1_
570 3._0571 118.73

5_0 3°82969 121.29

$90 8,75_8_ 123.8o

6_0 3.o8696 1_6._2

ZIT.;F 1_,608 1Zw012,27 J.G&18228 0,11198 W2.6S_ O.QG3WE 1,5_Q_1 9.w355

216.?8 1_,960 122;88.1_ _,_1828W 0.11166 _1.?_ O,CO_ 1.568_5 5.3332

213.6@ 1;,339 163301.19 _°C_18939 0.11Q21 37._55 G.G03_ 1.562_5 _,_11_

210.55 1_,111 15_W99.5; 0._u18807 0.1u868 _k,3_ 0,003w3 %._3 _._318
2d?.37 13,877 1_5993,G? 0.G_19_92 G°I_ZO? 31.w_9 _._03_1 1.5_C_0 _.L_.3

2Q;°13 13,637 13_?71,66 0.0_19393 G.IO_C 28,TL6 o.ao_ 1._;_/_ 3,8839

2_0.85 1],391 129905,39 0,G_19712 0.10366 26._2_ 0,0031E 1,538_6 3,ouB3

177.91 15,1;0 12_J_;o_ 0.0620092 G.10187 _3._89 0,0033_ 1.532_6 _._573

19;,11 12,88_ 115v?q,_8 a.G,20_15 C._030; _1.9V2 0._033_ 1.526_3 _.1333

19G.65 1_.626 1_810G.86 3.0_2G_C3 0,3981b _.15_ 0,0032_ 1,_Q_6 2,_312

18?,13 12°369 IU1399,_? 0.U_21219 0.0962; 18.Y1_ 0,0032_ 1,51_u5 2,r50_

183.§_ 1_,100 9;966,28 0°0U2166? 0.09;Z9 17._;_ 0,_321 1._& _,_881

175.88 1_.83; 88_92.;Z _.C_2215G _.J923_ _S,TIZ 0.0C317 1,_1_0 2,_
1_6°15 11.$66 82869°_L 0.Uu22673 0.89029 1;,82_ 0,G0813 1._95_S 2._122

122.33 11.297 77188.68 0o0U232;2 0,088_6 13._J O.OG3_e 1,_88Z3 2,1962
168o_3 11.028 T12;2.69 0,0623861 0._8_2{ 12._71 O,Q030_ 1._82c_ _°_931

lb;o;_ 10,258 66521.6_ _.OG_;5_ 0.98W12 11o5_ 0,002_9 1,_7567 2,u&_2

160.36 10,;89 61519.69 0.0_2928_ 0.08203 _0,80_ 0,G029_ 1._9b0 1.922_

196,18 1_°220 9_Z28.6_ 0°0_61_9 _.u7992 10,_89 0.Q0_88 1._62_ 1.d531

).952 521_1,3Z 0.G_2?_23 C.07780

}.68; _Z790.9Z 0.00280;Z 0,0?Y66

_._16 93580.8_ 0,0U2918? 0._Z391
9.1;9 39_35,12 0o0_30;81 0._135

8.881 39597.b9 3.0_3195b 0.d691_

8.611 3_u33.Z_ 0.0u336_? 0,0_98

8.339 28538.81 3.0_35610 0._6;??

5.D62 25_09.3_ 0.Qu87913 0.a_253

Z._F6 223W3o2_ 0°0u_@69_ 0,_6J22

?.311 19067._W 0,QU;398_ 0,05795

_.986 lb_23.?5 0._;?63_ 8.85_63

_o692 1366_.8_ 0o_Y2822 _.J5325

b.3;1 111Z_._5 O.U_5927T 0,_5Q8Z

_.991 88;2.18 0.Q_680?8 0._8Z9

3.532 6b;?.69 0.C_81;3_ _,:_562

b,998 b&lb°99 O.GZU22_ O.Q;_?_

3.593 1_7_*63 _,Q29156? O,OW09_
Z.28Z

Z.367

_._12 3W2.?; 0.0182;25 0,01878

2.WZ? 393._1 a. Gl_ZZkq _._1751

_.;37 _30.93 0.0118618 O,Olb?_

_,;;6 _86.G3 O.Guql3SQ 0.01590
2.;;_ _25.1; O. OE?969Q O.01S;b

Z°;;; 59W°8_ 0.0_653_8 0.01522

_.;39 578._6 O,OOSZgGO 0.0_09

_.;32 59_.3k 0.Gu92293 O._lSO;

2.;2; b13.19 0._u;779Z 0.01505
_._17 626.56 0.C_;_15_ 0._150?

2,k09 638.Gd 0.00;11;_ 0,01_13

_.;O2 6_?.88 0o0_38585 _.01521

2,399 bYb°k8 0.0036383 0.01530

_,388 66;o0; O.Ob3_;&_ O.O_S_l

_.381 6T0.72 0.QG32775 0.d159;

2.375 6T8.68 0.C_31279 G,01567
2.369 b81o9; 0.UU29932 0,01581

2.363 b86,69 0.0G28721 0.0[59b

_,3S7 69U,92 0.0127623 0.01611

2.352 _9k,8_ 0,G_26621 0.01627

2.3W_ b98.35 0.dG25703 0,016W3

_.3;1 701.55 0.0U2;85_ 0._1660

2.331 TOZ,I_ 0,bG2335_ 0,01691

2,326 ?09.59 O.OUZZbZT 0,01709

2.321 _11,89 O,b_22_k7 0.01727

Z,31b 213,9_ O,GuZl_9? O._l_W6

Z,311 719.8o O.Ob2090_ 0.0176_

Z,305 111.b9 0,0020383 0.01782

2,3C0 719o31 0.0Q19891 G,_1801

_,_99 _20.85 _,0_19_Z? 0,_1_19

2,289 722,29 0,0G18987 0.81838

2.28; _23.b3 0,_G1856_ 0,_1_87

9.WWW 0.00282 1,_55_6 L.7938

8.8b_ O°OU2T6 1._8_ L.Z_3B

8°333 0.0027_ 1.;;1_8 _.7G3G

7.8_ C,002_3 1._33_; 1._712

7._21 0,00256 1._26_1 %,b_82

T.O2_ G,GOZW_ 1._18_5 1,_3_3

6._66 O.OQ2W1 1._1_2 1,b2_9
6.33b _.G0232 1oWC2_9 1.o]5_

_.03_ 0,0G222 1,393w8 _,_531

5.27_ 0,00211 1,38_ _./_11

5.5_w D°UC2_ 1.37;_8 1,7_

5.328 _.OOL_C 1.36_9 1,_J3

3.93_ b,OClO? 1,_91_3 2,_3_0

$.WS_ G,_O07_ 1.261o2 _.1158

IWG.16 _,06888;_ 0,d30;6 1°_9; O.OOQT9 1.L06_3 ;,_89

Z22.39 0.G26989o 0,0Z12_ ¸ 1,_9_ 0.00151 1,08b_9 2.37_

l. W3t 0,00215 1,377J5 1._919

_._7b 0.00307 1.066C8 1._?21

L.33_ 0.0_519 1.391_3 I.u_7

1.331 0.00582 1.Q_822 1°030_

1°!35 U,&_bW3 1._5_1 _._889

1.36Q 0,08818 1._39_3 _.9_93

L.37_ 0,008_5 1,8386 C,_917

_.38_ 0.00932 _.03_b5 b._7o?

1.39_ G,OO99C 1.035_6 u,8_38

1.Wll O.GlOW7 1._3_8 C,_525

1,_5_ 0.Q1221 1.Q311_ _._263

L,_8_ 0.01339 %,029_5 .._133

1°_L 0.01399 1,025_8 _,8_;8

_.5W8 O.D18Z? 1.026o3 u,i_5_

1.5$_ 0.01638 1.J26_2 _./916

1,581 0.01r_1 1._25_ _.78_C

L.629 0,_1889 1,_3_b _._792

1._28 Q,O2uSC 1._22_ _.7_3C

" TWO-PHASL 30UNO_RY
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G-2o

750 RSZA ISOBAR

TEMPERATURE VOLUME

OEG. R CU FT/L8

4 qS,eq7 0,01223

150 0,51226

10S 0.01237

110 0.01240

115 0001260

1Z0 0,01272

120 0.01285
130 0.01270

135 0.01311

140 0.51325

148 0001335

150 0.01353

155 0.01360

160 0*31383
165 0*|1399

170 0.01416

175 0.01433

180 0081451

145 0,01470

lqO 0,02489

195 0.01S10

200 0.m1531

20S 0.018S4

210 0.01579
215 0.81605

220 0.01633

22S 0.01663

230 0.02695

23S 0,01732

240 0,01772

245 0.01816
250 0.01807

255 0.01927

260 0.51990

265 0,02089

270 0002213
275 0.02422

200 0004016

285 0.06579

290 0.07455

278 0.08136

300 0.00722

310 0,09722

328 0.10094
330 0.11306

340 0012124

350 0012023

36O 0*13490

370 0.14134
380 0.147S7

390 0.15363

400 0,159S0

410 0.16936

420 0.17100

430 001?667
_40 0.18229

_50 0.18765

460 0.19304

470 0.19838

k80 0.20366

_90 0,20090
SO0 0.21410

510 0.21925
820 0.22438

$30 0.22947

540 0.23453

S00 0.23957
S60 0.24458

970 0.24997

580 0.256§4

990 0.25949

600 0,26442

TWO-P_4SE _OUNOARY

THERHOOYNAHZC PROPERTZES OF OXYGEN

ISOTmERm I$OCHORE INTERNIL ENTHALPY ENTROPY Cv Cp VELOCITY
OERIV&TIVE OERIVITIVE ENERGY OF SOUNO

CU FT*PSX8/LB =$IAIR _TUILB ETU/L8 5TUtLB-R 8TU / L5 -R FT/5EC

2136.90 310.3 -83.099 -81.401 0.92239 C.266 0.396 3537

2115.70 315._ -82.666 -00.90k 0.90679 0,Z66 0.39b 3825

2021.71 302.8 -80.700 -78.982 0,52612 0.261 0.396 3769

1930.29 290,6 °70.736 "77.002 0.54494 O.ZS7 0.396 3711

1841,45 270,7 -76.773 -75.023 0°96214 0.253 0,396 3653

1755.14 267.3 -740011 -73.043 0.57899 0.249 8.396 3593

1671.30 256,2 -72.049 -71.064 0.99515 0.246 0.396 3931

_509.07 24S.4 -70,007 °09.084 0.61068 0.242 0.396 3469

1510.78 235.0 060.924 o67.104 0.62563 0*239 0.396 3406

1433.99 225.0 -66.961 -65.122 0,64004 0.236 0.397 3341

1399*43 215.3 -64.q97 o63.136 0.65397 0.233 0.397 3276

1207.04 20S.q -63.030 -61,151 0.66743 0. 230 0.398 3209
1216.76 196.8 -61.060 -59.16t 0,64048 0.227 0.398 3142

1148.$4 160.0 -99.008 -97,167 0.69315 0.225 0.399 3074

1082.31 179,5 -57.110 -55.167 0.70545 0.222 0,400 3005

1018.02 t71.3 -95.120 o93,162 0.71742 0.220 0,402 2936

995.60 163.k -530139 -91,1_9 0.72909 0.210 0._05 2865

895.00 L55.7 -510142 -49.127 0.74049 0.215 0._06 2794

836.16 148.3 -49.136 -41.095 0.75162 0.213 0.408 2722

779.03 141,0 -47,1t9 -45,091 0076253 0.211 0.410 2649

723.54 134.1 -45,08_ -42.992 0,77322 0,209 0.413 2575

669.63 227.3 -43.043 -40.917 0.78374 00207 0.417 2501

617,27 120.7 -40.980 -30.821 0.79409 0.209 0.421 2425
966039 114.3 -36.89§ -36.702 0.80430 0.203 0.426 2348

516,95 108*0 -36.784 -34.556 0.01440 0. 201 0,432 2269

460.91 101,8 -34.6_4 -32.377 0.82442 0.199 0.439 2189

422.24 99.0 -320467 "30,100 0.53439 0.197 0*448 2107

370*92 09.6 -30.247 -27.093 0.84434 0,290 0.490 2022

333.37 04.1 -27,944 -250539 0.89446 0.199 0.476 1922

292046 78.0 -25.507 *23.126 0.06462 0.197 0,488 1830

291.70 72.5 -23.153 -20.630 0.87492 0,196 0,509 1739

212.26 66.6 -20.622 -18.029 0.88543 0,195 0.532 1637

174.17 60.6 -17.964 -15.208 0.89626 0.195 0,565 1528

136.89 54.6 °190127 -12.392 0.90768 0.296 0.614 1410

100.77 47.8 -12.017 -9.116 0,92001 0.198 0.683 1270

66.05 40.6 -8.464 -$,390 0.93394 0.201 0.813 1111
31.69 32*6 -3,879 -00519 0.99102 0.211 1.213 918

3.15 12.2 160041 22.729 1.03922 0.267 5.973 972

16.34 7.9 23.709 32.926 1,07141 0*222 1.102 613

24.71 6.7 27.0_2 37.399 1.06697 0.207 0.744 641

31.52 5.9 29.442 4¢.74§ 1.09842 0.199 0.604 666

37,45 5.4 31.428 43.941 1.10702 0.193 0.521 689
47.60 4.7 34.749 46.291 1,12328 00184 0,431 718

86,34 _*1 37*009 52.296 1.13613 0.179 0*382 747

64.17 3*8 40.140 55.953 1.14738 0*178 0.391 772

71.37 305 _2.909 59.348 1.19751 0.172 0,329 790

78*08 3.2 44,747 62,S96 1.16601 0.170 0.313 816

84.41 3.0 460886 60.623 1.17546 0.165 0.301 836
90.44 2,g 46.952 68.581 1.18356 0.167 0,291 895

96.21 2.7 90.956 71._50 1.19121 0.166 0.243 872

101.76 2.6 52.911 74.2_7 1.19848 0.165 0.276 895

107.14 2.9 54.829 76.984 1.28941 0.164 0.2?1 906

112.35 Z,4 56.704 79.669 1.21204 0,163 0.266 922

117.42 2.3 98,554 82,310 1.21840 0.162 0.262 937

122.37 2.2 60*379 8_.914 1.22603 0.162 0.259 952
127.22 2.1 62.181 87.404 1,23044 0,161 0.256 966

131,96 2.0 63.965 90,026 1.23615 0. 161 0.293 980

136.62 2.0 65.733 92.542 1.24168 0.161 0.2S0 993

141*21 1.9 67.485 95.036 1.26704 0,160 0.248 1007

145.72 1,8 69.225 97.510 1.25225 0.160 0.2k6 1020

150.17 1.8 70.95_ 99.966 1.25732 0,160 0.249 1032

194.56 1,7 72.672 102*k06 1.26229 0.160 0.243 1045

190.90 1.7 74.382 104.032 1.26705 0.159 0.242 1057

163.29 1.7 76.004 107.246 1.27174 0.199 0.241 t069
167._3 1.6 77.779 109.640 1.27631 0,159 0.240 1061

171.64 1,6 79046_ 112.041 1.28079 0.159 0.239 1092

179.81 1.5 81.1§3 114.42_ 1.28516 0,199 0.230 1103

179.99 1.5 02.033 116.801 1.28944 0.159 0,237 111_

184.05 1.5 84.509 119.170 1.29363 O.1Sq 0.237 112_
106.13 104 86.182 121.533 1.29774 0.159 0.236 1130

192*18 1,4 87.852 123.890 1.30177 0.159 0.236 1147

196,20 1.4 09.521 126,244 1.30573 0.160 0,235 1157
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C-2(]

TMERMOOYNAM[C PROPERTIES OF OXYGEN

TSO RSIA ISO8&R

TEMPERATURE OENSITY V(OHIOV)p 0 (SPlOU) v -V(DPIDV_ (OVIOTVV THERH&L VISCOSITY TMERHAL DIELECTRIC PRANOTL
CONOUCTIVITY DIFFUSIVITY CONSTANT NUMBER

OEG. R LB/CU FT 9TU/L8 PSIA-CU FT/BTU PSIA I/OEG. R 8TUIFToHR-R LB/FT-S_C $Q FT/HR
LO _

• 98*897 61.76162 217.58

100 81,59724 216.90

100 40.85007 213.81

110 00*09931 210,66

115 79.34408 207,50

120 70*08052 204.27

120 77*02150 200,99

130 77.35266 197.66

13S 76.27708 194.27
tNO 70.49678 190.82

145 7N.70075 147.30

150 73,91305 183.72

1SS 73,10892 180.06

160 72,2904S 176.34

165 71.47165 172.53

170 70.63641 168.64

175 69,78843 164,66

180 68.9262g 160.59
185 68,04832 156,42

190 67,15262 152.15

lgS 66,23700 147.76

200 65.29868 143.26

205 64,33527 130.63

210 63.34258 133.86
213 "62.316S5 126.95

220 61.25198 123.89

225 S0.14253 118.66
230 08.98023 113,26

23S 57.74103 108.90

240 56,4N233 103,21

245 35.05347 97.26

250 53.55137 g0.91

255 31.90024 84.25

260 50.04215 77,10
260 47,86979 68.93

270 45.18106 55.74

275 41.25167 48.67

280 2B,76566 31.98

205 15.19801 34.50

290 13.41363 37.00

295 12.20r45 39.37
300 11.46506 41.48

310 10.28559 45.37

320 9,43943 40.98

330 8,78249 52.42
340 8.24778 55.71

350 7.79061 58.90

360 7.41267 62.01

370 7.07538 65.03

380 B.?TbS7 68.00

390 6.50905 70.91

400 6.26737 73,76

410 6.04742 76,58

420 S.845qS 79.35
430 5.B6040 82.09

440 5.48868 $4,80

450 5.32910 87.49

460 S.ISBEk 90.15

470 5*04092 92*79

_80 4.91012 55,41

450 4°78699 98.02

500 4.07080 100.61

510 4.56091 103,20

520 4._SETS 105,77
$30 4,35785 108.34

540 4,26377 110.91

550 4.17413 113.47

$60 ;.0885q 116,04

S70 4.30685 110.66

58@ 3.52864 121.16

S90 3.83371 223,73
BOO 3.78185 126.30

14.608 174716.20 0.0018218 0,11199

14.560 172642.03 0.0018272 0.11160

14.339 163455.70 8.0018526 0,11023

14*112 134614.96 0.0010794 0.10470

13.478 146109.30 0.0019077 0.10709

23.637 137920*72 0,0019377 0,10542

13,391 130063,31 0*0019695 0.10369

13.141 122503.32 0,0020034 0.10190

12.886 115239.18 0.0020393 0.10007

12.627 108261.51 0.C020761 0.05019

12.366 101561.08 0.0021195 0,09626
12.101 95128,90 0,0021041 0.09433

11,830 86956.13 0.0022122 0.09234

1t.560 03034.15 0.0022642 0,09034

11*299 77334.56 0.0023207 0,08430

11.030 71909.14 0.0023023 0.08625

10,761 66689.94 0.00244?7 0.08416

10.492 61689.23 0.0025237 0.0820q

10.223 56099.54 0*0026055 0,07998
9.956 52313*70 0.0026g61 0,07706

5.680 47924.83 0.0027973 0,07573

0.421 43726.40 0.0029107 0.07350

9,155 39512.27 0.0030388 0.07142

8.888 35476.78 0.0031845 0,06925

8.620 32214.81 0,0033518 0.06706

8.349 28721.96 0.0035455 0.06465

5.074 23394.73 0.0037724 0.06263

_,790 22230,92 0.0040410 0,06037
7.324 19249.23 0.0043693 0,85806

7,002 16507,30 0.0647271 0.05575

b.709 13857.19 0.0052315 0*05338

S.363 11366.81 0.0058569 0.05090

5.981 9039.26 0.0067041 0.0484_

5.566 B8YO,N5 0.0079663 0.04S82

5,048 4823.93 0,0099032 0*04297
4.462 2984.30 0.0236086 O*ONOS8

3.740 1308o09 0.0249130 0.04043

2.206 65.43 001868925 0.04272

2.354 248*40 0.0319474 0*02303

2*398 331.48 000201182 0*01961

2,433 387.36 0.0153375 0,01810

2.444 429.42 0.0125702 0.01720

2.454 489.61 0.0095062 0.01620

2.456 532.81 0.0070017 0.01569
2.493 563.60 0.0066949 0.01541

2.447 548.62 0.0059087 0*01520

2.440 608*90 0*0603166 0.01520

2.432 623,71 0.0046517 0.01_19

2.424 639*87 0.0044753 0,41520
Z*410 651.96 0.0041632 0.01524

2*409 662.39 0,C63899_ 0.01931

2,401 671.48 0,0036732 0,01$4D

2*394 679,42 0,0034705 0.015S1

2.387 686.45 0.0033036 0.81563

2.381 692.69 0.0031503 0.01576

2,375 69B,26 0,0030133 0*01989
Z.369 703.25 0.0028899 0.01604

2.363 707.75 0.0027781 0.01619

2,357 511,81 0,0026763 0.01634

2.352 715.50 0.0U25830 0.01650

2.347 716.05 0.0024973 0*01667
2.341 721.91 0,0024101 0.01683

2,336 724.71 0.0023447 0.01697

2.331 727.29 0.0022764 0.01715

2.326 729.06 0.0022127 0.01733

2.321 731.8N 0.G621531 0.01752

2.316 733.86 0.0020971 0.01770
2.310 735.73 0,0020445 0*01788

2.305 737.47 0,0019949 0.01607

2,300 739.09 0.0619480 0.01823

_.294 740.59 0.0019036 0.01843

2,269 7N2.00 0,0618815 0*31802

42,878 0.00346 1*57025 5.4378

41,768 0.00345 1.50892 5.3304

30*000 0.00344 1.5B292 4,glS8

34,58g 0.00343 1.5_Bq1 4.5358

31,$18 0.00341 1.55088 4.1qN0

20.753 0,0033q 1.54_83 3,88B4

2B,263 0,00337 1.53875 3,609(=

24.021 0*00334 1.53265 3.3B03

Z2.002 0,00331 1.$2652 3.1361

20.184 0,00328 1.52036 2,9343

16.$46 0.00325 1.51416 2,7_30

17.071 0.00321 1.50792 2,5g03

15.742 0*00317 1,30162 2*4444

14,544 0,00313 1.49527 2.3140

13.464 0.0030g 1=48886 2,1978

12.491 0.00304 1,40238 2.0946

11.613 O*O02gq 1.47582 2.0034

10,821 0.00294 1.4Bq16 1.5235

10,10B 0,00266 1®4B241 1.8540
g,461 0°00283 1.45554 1.7944

0,677 0.00277 1.44854 1.7442

8,340 0*00270 1.4413q 1.7031

7.B70 0.0B264 1.43407 1.6710

7.435 0.00256 1.42656 1,6477

7.039 0.00245 1.41882 1.6334

B.67q 0.00241 1.41002 1.6205

6,349 0*00233 1.40252 1.6336

6,04B 0.00224 1,39385 1,6501

S.703 0.00211 1.384B5 1.7062
5.SB5 0.00202 1.37505 1.7533

5.340 0.00191 1.36484 1,B323

5,107 0*00175 1.353BS 1.9206

4,B60 0.001B5 1.341B4 2,0397

4,59B 0.0014g 1,32841 2.2101

4.305 0.DB131 1.31282 2,N620

3.9B7 0*00110 1.25370 2,8611
3.521 0*00081 1.2B630 3.8016

1,055 0.00034 1,12861 9.33_3

1.555 0.0B136 1.0930q 2.B77B

1.474 0.00196 1*6018B 2,014q

1.429 0*00244 1.07N82 1.7165

1.401 0.002B8 l*OBqTo 1.$291

1.36B 0.00366 1.06238 1.3108

1.351 0.0043_ 1,05715 1.184g
1,345 O,BOSO0 1.05310 1.1022

1,343 0.00562 2.04q01 1.0432

1,346 0*00622 1.04706 0.9q86

1,352 0o006B1 1.04470 0*9643

1.360 0.00738 1.04263 o.g37B

1.370 0.00795 1,84001 0.9156

1.3B0 0.00091 1.0391B 0.8972

1.3q2 0*00907 1.03770 O*B81B

1.405 0,00963 1.0363B 0*8602

1,410 0.0102C 1.03514 0,0565

1,432 0,0107E 1.03401 0,8463

1,447 0*01133 1.03297 0*8373
1.4B1 0.01190 1,03200 0.82q3

1.47B B.01248 1.03109 0.0222

1.492 0.0130B 1.03025 0,815g

1.S07 0.0136_ 1.02946 0.8102

1.523 0,01422 1.02671 0.0051
1.538 0,01481 1.02801 0,0005

1*554 0,01530 1.02734 0.797E

1.570 0,01599 1.0Z671 0.7934

1.5B6 0,01659 1.02Bll 0.7897

1.B02 0.0172_ 1.02555 0,7863

1.B18 0,01782 1.02500 8.7033

1.B34 0.01844 1.0244q 0.780B

1.651 0,01906 1.023gq 0.7782

1,667 0,01968 1,02352 0.7761

1,663 0,02031 1.02307 0.7741
I*B99 0,02094 1,022B4 0*7724

= TWO-_HASE BOUNOARY
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C-2a

800 PSIA Z$OBAR

THERttOOYNAH3C PROPI[RT;($ OF OXYGEN

TEMPERATURE VOLUME Z$OTHERN [SOCHOR( INTERNAL ENTNALPY ENTROPY

OERZV&TIVE OERZVATIV( ENERGY

OEG. R CU FTIL8 GU FT-PSIAIL8 mSIA/R BTUILB BTU/L8 8|U/LG-R

+ 98,968 0,01223 2139.97 318,3 -03,051 -81.280 0.Y0247

100 0.01220 2120.23 31S.7 -62.606 -00.871 0,50608

10S 0,01238 202$.23 303.0 -80.722 -78.890 0,02591
119 0.01248 1934,47 290.8 -78.705 *7G.911 0.04433

11S 0.01260 1446,11 279*0 -76.790 -74.932 0.56152
120 0.01272 1709.87 267.5 -74.037 -72.903 0.57076

125 0.01284 1676.10 2S6.4 -72.877 -70,974 0.59452

130 0.01297 1596*74 245.7 "70*917 -68.996 0.61044

135 0*01310 lS15.74 230*3 -66.957 -67,016 0,62533

140 0.01324 1439.03 225.2 -6G.596 -65,035 0.63579

145 0.01330 8364*56 215.5 -65.034 -63*052 0.65370
150 0.01352 1290.2G 206*2 -63.069 -61.06G 0,66?16

155 0*01367 1222*00 197.1 -61*L03 -59.8?8 0.60020

tOO 0*01382 1103,96 108.3 -59.133 *57,005 0,69206

165 0.0139G 1007.63 179.0 -57*159 -55.067 0.7051S

170 0.01415 1023.6S L71.6 *S$,17q -53.004 0,71715

175 0.01432 961.35 163.7 -03*154 -St*O?3 0,?20?7

180 0*01450 900.67 LS6*0 -51.291 *49.054 0,74015

105 0.01486 840.14 148.6 -4q.195 -47,024 0.79127

190 0.01480 785*16 141*4 -47.187 -44*503 0.76216

195 0*01900 729*81 134*5 -45.162 -42,920 0.?7263

200 0.01030 676.06 127.7 o43,123 -40,897 0.78330

209 0.81932 603.87 121.1 *41.066 -38,767 0.79360

210 0.01977 373o17 114.7 -380989 -36.654 0.40304

215 8.01602 5Z3.91 LOS*S -3G.ae? -34.514 0,81391

220 0*11630 476.09 102*4 -34.757 -32.343 0*82369

22S 0.01699 429*64 96*4 -32.592 "30.134 0*83381
231 0.01692 304,97 9l.S -38.307 -zT.eee 0.04371

239 0.0172T 340.90 64,7 -08.101 -29.S42 0.853??

240 0.01766 306,20 70.8 -25.764 o23.147 0,06380

245 0°01810 295.89 73,3 *23,306 020,6?5 0.67409

ZSO 0.|1099 221.86 6T*S -20,655 -10.109 0,66443

299 0001916 163.04 610G -16,247 *15*408 0,89011
260 0.i1934 14i*SG SS.7 -19,478 *12*538 0.90626

ZGS 0002169 111*04 49*3 -12,475 -9.411 0.91817

271 0.02110 77.30 4E.S -9.121 *5.$92 0,93132

079 0.03347 44.59 39,4 *S,066 ol.988 0.54711

200 1.00713 13*Si 2S*3 1.073 S*092 0,57116

28_ 0*05142 0*1i 10.0 18.79G 26.423 1.04664

290 0.06347 10.25 0.2 24.219 33.622 1.07175

ZgS 0.07107 26.06 7.1 27.325 37.862 1.00G30

300 0.07735 3E,1_ 6.3 29*654 41.182 1.09742

310 0.00700 43.62 5.3 33,428 46,442 1,11466

320 0.0_57 SE°91 4*6 36*492 50,798 1*11851
330 i,10431 6_.J.5 4*2 35,150 54,690 1,14048

340 0*11158 68*6? 3,0 41,672 56.201 1,10090

350 0.11033 70.60 3.6 43.591 61.524 1.16061

360 0.12440 80,00 3,3 46.176 64*664 1,16551

370 0*13098 68042 3*1 48.314 6?.?18 1,17702

380 0.13696 94.36 3.0 50.362 70*601 1.10565

390 0.14276 100,07 2.8 52.35S 73.504 1.19306

400 0*24842 105*56 2.7 54.301 76.289 1.20011

410 0*15396 210._ 2*6 56.209 79.016 1,206i4
420 0.1093i 216.11 2*5 58.085 81.6_ 1.21330

430 0.26472 121.16 2.4 59.932 44.333 1.21951

440 0.16997 22&.10 2*3 01.756 06*934 1.22549

_SO 0.17915 130.94 2,2 63.558 09.504 1.23126

470 O.LOS3E 140.34 2.1 67.110 94,562 E.24226

480 0.19032 144*92 2.0 60.863 97,058 1*24751

490 0.19620 145,44 2*9 70.604 99,533 1,25262
500 0.20020 1S3.89 1.9 72.335 101.992 1.29759

511 O.ZlS|6 156*19 2.8 74.855 104*435 1.26142

520 0.00992 162.64 1.0 75.767 106.865 2.26714

530 0°21473 166.94 1.7 T7.471 105*282 1.27175

$40 0.01932 271.20 1.? 79.169 111.608 1.27624

SSo 0,20417 275,42 1.7 80.862 214.085 1.28064

540 0.22901 179.61 2.6 82.548 116.473 1,28494
570 0.23371 243.76 1,6 84.231 114.853 1,20916

580 0.23040 107.88 1.5 05,912 121.227 2.29329

590 0024307 291.97 1.5 87*587 223.595 1,29733

600 0.247?2 L96.03 2.5 85,261 125,9S0 2,30130

• TMO-PH&5( OOUNGARY

C,V C? VELOCITY
OF $OUNO

OTU / L6 "R FT/$EC

0,267 0.396 3840

0.266 0,396 3820

O,ZGI 0,396 3772
0.257 0.396 3715

0.253 0.39G 3656

O,Zk5 0.396 3556

0.246 0.396 3535

0.240 0.396 3473

0.239 0.396 3405

0.236 0.396 3345

0.233 0.397 3280

0.230 0.397 3214

0.224 0.398 3147

0.205 0*399 3079

0,222 0.400 3011

0,220 0.401 2941

0.218 0._03 2871

0*215 0.k05 2800

0,213 0.407 2729

0.211 0.410 2656

0.209 0.413 2583

0,207 0.416 2509
0.205 0.420 2434

0.203 0,405 2350

0°201 0.433 2280
0.t99 8.437 2201

0,197 0.445 2120

0,196 0.455 2036

0.199 O.kTZ 1937

0.197 0.484 2046

0.196 0.513 1757

0.195 0*529 26S0
0*155 0.555 2554

0.196 0,597 1440

0.197 0.656 1309

0.200 0,?$6 1164

0.200 0.995 1000

0.226 Z,027 750

0.244 2,269 +591
0.217 1.010 620

0.205 0*736 650

0.19? 0,000 670

0.207 0.471 712

0.101 0.407 ?42

0.17r 0.368 768
0.174 0.342 792

0.171 0.323 814

0,269 0,305 034

0.160 O.Z�e 803

O,1GG 0*209 071

0,165 0*262 ee9

0,164 0*2?5 g05

0,264 0.2?0 921

0.163 0*264 537
0.162 0.262 952

0,262 0*258 966

0.161 0,250 580

0.161 0.252 200?

0.160 0.249 1020

0.160 0.24? 1033

0,260 0,245 1046
0,160 0*244 2058

0.255 0.042 1070

0.L59 0.241 1082

0,209 O.Z_O 1093

0,159 0*239 2205

0.155 0.138 1116

O.2Sg 0,238 1127
0.195 0.23? 2138

0*259 0,237 1145

0.160 0*236 1159
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C-2a

THERHODVNAHIC PROPERTIES OF OXYGEN

800 PSZi ZSO8&R

TENPERSTUR[ OENSZTY V(DH/OV)p V(�P/OU) V -V(DP/OV_ (DV/OT_V THERHAL VZSCOSZTv TH(RH&L OIELECTRZC PRAMOTL

-- CONOUCTZVZTY OIFFU$[VZTY CONSTANT NUH?(R

OEG, R LB/CU FT BTU/L8 PSZA-CU FY/BTU PSZA I/OEG, R BTU/FT*HR-R L8/FT-S_C SQ FT/MR
X 10 _

4 96.968 81,77447 217.8S
100 81.82004 227*22

105 00,07470 224.14

110 80.12018 211.02
115 79.37170 202,86

120 78,61397 204.64

129 ??*8SLS? 201.36

130 ??.08406 190.06
130 ?8,31092 194.68

140 ?5.53159 191.25

140 Pk*74046 107,79

150 73,95103 104.19

lSS 73.14992 180*SS

160 ?2.33660 176.05

165 ?10917?3 173.06

170 ?0°68930 169.19

179 69.84060 169024

180 68.96197 161.20
185 68*10790 197.06

190 6?°21656 152.81

199 66.30901 140046

200 65.3?320 144.00

205 64.41584 139.41

218 63.43033 134,69

210 62._1262 lZ9.83

220 61,30701 124.82

220 60*Z5991 119.69

230 $0011196 114.33

239 07*89936 110002
240 36.61105 104.49

240 90*+k094 94.63

250 $3.78227 92.46

299 02*1800P 86.03 S*OSa

260 S0*39902 79013 9,652

269 48,34200 ?L,46 0.170

270 45*87927 63083 4,642

ZTS 42.60091 93,37 k,043

280 36.86006 40.06 3.034

289 lg*_4791 3_.96 2.289

290 19*79404 3S,SO 2.392

299 14,03133 30.12 2.494

300 12.49913 40.05 2.462

310 11,38261 44.24 Z,k??

321 10*35913 4?.% 2.4?9

330 9,98060 Sl.kk 2,4?6
340 8*96302 04.79 0,470

300 8*44922 90.04 2.462

360 8,01293 61,19 Z,454

370 7,63490 64,26 2.449

380 7*30134 67,27 2,436

390 ?.00492 70.21 2.429

400 6*7370i 73.10 2,431
410 6.49933 ?9.99 2.412

420 6,27410 78,F6 00404

430 6,07103 01.02 2.3+7

k40 5,8834S 84.26 2.391
kYO 5.?0949 $6._6 2,304

4_0 5*54740 09*69 2.370

4?0 5,39611 92,31 2.3?2
480 S.ZY419 94._ 2,38?

490 5.12077 97.97 2,361
500 k*�qSOO 106,18 2,356

510 4.87600 102.76 2,390
520 4.76366 £05.37 2.349

530 4.69691 107.99 Z*340

540 4,$9945 110.93 2.334

550 4049004 113.10 2*329

960 4,366?1 119.67 2*324

570 4,07873 118.24 Z*310

580 4,19460 120.82 2.313

990 4,11403 123,39 2.308
600 4,03660 125.97 2.302

14.606 174995.14 0.0820190 0.11292

14,561 173054,91 0.0018240 0.11173

14.341 163870.72 0.0018492 0.11028

14,213 155032.90 0.0010708 0.10876

13.$79 146528,90 0.0019038 0.10716
13.639 138390.14 0*0029339 0*10949

13.393 13040?,01 1.0019650 0.10376

13,143 122929,36 0.0019904 0.10198

12.868 11566?,63 0.0020341 0.10016

12.630 108692,44 0.0020?23 0,09028

12.366 101994*99 0*0021132 0.89637

12*105 99565*0? 0*00225?2 0,09443

11.039 89399.05 0.0022046 0,0924S

11.972 03475.94 0.0022000 0.09040
11.304 ??759.32 0*0023119 0.04443

1£*036 72397.01 000023221 0.06636

10.767 67141,0G 0.0024303 0,00431

10,S00 62143.75 0.0020110 0,08323

10.232 57357.69 0.0025911 0.08013

9.966 52??5,50 0.0026?99 0.07002

9,?00 403g0.?0 0.002??00 0.07090
9.436 44196,49 0,0008899 0.0?3?6

0.171 40166.80 0.0030142 0.07161

8,907 36306,13 0,0031958 0,06949

8,642 32699*24 0.0G33178 0.06?28

803?6 29211.79 0.0039049 0,06909

8.100 25490.29 0.0037231 0.06000

?,827 22732.44 0,0039006 0.06064

?.350 19734.68 0.0040937 0.0083S
?.049 16957.41 0,0046340 0.00606

6.799 14394.71 0.0091022 0.05373

$,421 11878,27 0.0096?67 0.09135

9561.23 0.0064474 0.04869

7309.69 0.0079405 0.04633

5368.76 0.0092747 0.04360

3946,59 0.0119899 0.04008

1899.57 0.6106492 0.00997

499,96 0.4506083 0.04134

197.47 0*0668431 0.03192

288.23 0.0264130 0,02217

360.69 0.0193190 0,0200?

420.72 0.0146969 0.01897

496,52 0.0106349 0.01704

S47.90 0.0004434 0.0t636

589,80 0.0071964 0.01596
610*41 0*0062438 0.015F3

639.14 |,0000717 1.01961

698.66 0.0090926 0,01590

6?9*06 0.00463?6 0,01594

686.99 0*0042969 0.01596

?Ol.g? 0.0041119 0.0106|

712.36 0*0037600 0.02568
?20.46 0.0039960 0.01977

?20.4? 0*0033?42 0*01088

?39.90 0.0032119 0.01599

T41.91 0*00306?9 0.01612

747.96 0.0029378 0.01629

702,67 0.0020208 0.01640

707*26 0*0027144 0*01654
761,49 0.0026173 0.01670

769*24 0.0029262 0.01685

766.?0 0*0024461 0.01701

?71.66 1,0023702 0.01719

??4.77 0,0022996 0.01732
?77.44 0,0022339 0,01790

?79.91 0.0021726 0.01768

F02.18 0,0021191 0.01705

784.29 0+0020611 0,01813

786,29 0.0021212 0,01821

700.0? 0.0019622 0.01039

709,?? 0*0019160 0,01898

791.39 0.0018?38 0.01076

42,749 8*00346 1.97039 5,4442

41*915 0*00340 1*96911 5,3520

38.119 0.00344 1.96312 4,92?5

34.701 0.00343 1.95712 4,546?
31.623 0.00041 1.55109 4.2042

28.092 0.00339 1,94909 3,6998

26,306 0.0033? 1.53099 3.6103

24.109 0.00334 1.93290 3.3684

22.084 0.00332 1.52670 3.1436

Z0,261 0.10328 1,92064 2.9413

18.619 0*00320 1.91440 2*7594

17,139 0*00322 1.50822 2*9962
19.8i6 0.80310 1.00194 2.4490

14.609 I*00313 1.49961 2*3169

13.922 0.00309 1.48922 2.2022

12*046 0*00304 1.48276 2*0909

11.660 0*00300 1.47G22 2.0068

10,872 0,00290 1.46909 1.9263
10.193 0*10289 1,46067 1,8563

5.509 0.00283 1.45603 1.7961

8.919 0,002?7 1.44907 1,7493

8*389 0.80271 1.44196 1.7035

P,908 0*00269 1.43469 1.6709

?,4?2 0*11200 1.42722 1.6463

?,076 0.00250 1.41959 1.6309

6,714 0.00242 1.41162 1,6246

6.383 0,00234 1.40339 1.608t

6,0?9 0,01229 1.39483 1.6429
5.010 0*60213 1.38979 1.6934

9*595 0.00205 1,37630 1,7390

S.373 0.00193 L,36627 1,8118

5,144 0*00182 1.39994 1,8930

4*904 0*00169 1.34307 2*002?

4,646 0.00194 1*33090 2,1551

4*369 0.00138 1*31620 2*3654

4*059 0,00118 1,29064 2*6990

3*6?0 0.00094 1.27952 3.2904

3.0?? O.OOOS9 1.23971 5.4319
1,791 0.000?2 1.12113 4.$016

1,990 0*00144 1*09660 2.9416

1.920 0.00194 1.18974 Z*0067

1.474 0.00240 t,07862 1,7130

1.423 0,00319 1.06920 1.4107

1.397 0.00389 1.06281 1.2902

1.384 0,00453 1.09002 1,1492
1.379 0*00013 1.09421 1.0792

1.376 0.00971 1.09109 1.0277

1.302 0.00628 1.04837 0.9081

1.380 0*00603 1.04605 0*99??

1.395 0*00?3? 1.04481 8*0330

1.409 O*OOPgl 1.04230 0,9124

1.419 0*00049 1.04097 0.6991

1.427 0.00699 1.03909 0.8802
2*439 0*00992 1.13774 0,86?3

1.492 0,01006 1.03691 0,6961

1.466 0*01068 1.03937 0.8462

1.460 0*01114 1.03431 0*83?9

1.494 0*01169 1.03332 0*829?

1.509 0*01224 1.03240 0.8228
1.524 0.01279 1.03154 0.0166

1,939 0*01334 L.03073 0,8110

1,954 0.01390 1*02997 0*0060

1.970 0,01444 t*02925 0*8020

1*009 0*01501 1.02897 8.?983
1.601 0.11904 1*00792 8.7943

1.617 0*01616 1,02731 0*?906

1,632 0,01674 1.02673 0,?074

1.640 0,01732 1.02617 0.7844

1.664 0,61791 1.02964 0.7818

1.660 0.01850 1.02913 0,7794

1.696 0*81909 1.02464 0*?773
1.712 0*01969 1.02418 0*7?54

* THO-PHA$( 90UNO&RY
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0-2a

010 PSIA ISOBAR

TEHPERATURE VOLUNE

OEG* R CU FT/LB

90.982 0,012Z3

100 0.012ZS

109 0.01236

210 0.01260

119 0.01Z60

120 0.01272

125 0.01284

130 O.01ZBT

135 0.01310

140 0.01324

1kS 0.01338

191 0.01352

155 0001307

160 0.01382

165 0.01398

170 0.0141§

179 0.01432

18o 0.01449
Lea 0003468

190 0.01487

19S 0.0190A

200 0.01529

2OB 0.01552
210 0*01076

21S 0.01602

220 0.01629

229 0.01699

230 0.01603

235 0*01727

26| 0.017BS

ZkS 0.010|q
250 0.01890

255 0.01916

260 0.01902

265 0.02065

270 0.02174

2PS 0.02330
200 0.00665

2iS 0,04802

290 0.00127

2qs 0006933

300 0.07572

310 0.08632

321 0.09413
330 0.20262

340 0.10979

350 0.11653

360 2.12293

370 0.22927
380 0.23900

390 0.14079

400 0,11db36

410 0.15105

422 0,15722

430 0.16251
440 0.16771

450 0.27283

_60 0.17792

670 0.20200

400 0.10786

_90 0.19276

500 0.19763

510 0020249

520 0.20725

930 0.21201
• 940 0.21674

SSO 0.22144

560 0.22612

970 0.23078

580 0.23541

$90 0.24003

600 0.24463

• TMO-PNASE BOUNDARY

TNERHOOYNBNIG PROPERTIES OF OXYGEN

150TNERN ZSOCNORE INTERNAL ENTHALPY ENTROPY C Cp VELOCITY
OERIVATZV[ OE_IVATIVE EN2RGY V OF SOUNO

CU FT-PSIA/LO _SIAIR BTU/LB 8TU/LO BTU/LB-R 8TU / 18 -R FT/S[C

2160.59 328.3 -83.090 -01.266 0,S0249 0.267 0.396 3040

2121.12 315.7 *A2,690 °00.852 0,S0604 0.266 0,396 3629

2027,13 303.1 -00.726 -780872 0002507 0.261 0.396 3773
1935079 290.0 -78o764 0700692 0.94426 0,267 0.396 371S

E847.03 279*0 -76.803 -74.913 0.06180 0,253 0.396 3607

1760.41 26705 -74*843 -72*939 0*57872 0*2S0 0*396 3597

1677.06 ZS8*S -72.A83 -70.957 0.$9487 0,246 0.396 3536

IS9S,72 245.7 -70°923 -64,978 0.62039 0°243 0.396 3473

1916073 235.3 -60.764 -66.990 0.62533 0.239 0.396 3410

1440.04 229*3 "67,003 -69*017 0.63974 0.236 0,396 3346

2369.$0 ZtS.B -690062 °63.039 0.60365 0.233 0.397 3281
1293.30 206.2 -63.077 -61*049 0*66711 0*230 0.397 3215

1223*14 297.1 -610111 059°061 006A015 0.220 0.398 314A

1159004 188.4 o99.142 *57.069 0.69280 00225 0.399 3000

1000093 279.9 -$7,168 -SS.07£ 0,70509 0.222 0,400 3012

1024.77 271*7 -SSo190 -53.060 0.71705 0.220 0.402 2042

962.49 163.8 -53*200 *51.058 0*72071 0*218 0.403 2872

902.04 156.1 *010213 -49.039 0,74008 0.215 0.400 2802

143.39 LBA.7 -49*212 -470010 0.7S120 0.213 00407 2730

786.38 141.9 -47*20A -44.970 0.76210 0.211 0,409 2698

731*0B 134*S -4B.177 -42.916 0.77270 O.ZOB 0*412 2985

B7703S 127.8 °420139 -40,040 0.70224 0.207 00416 2911

GZS*Ie 12102 "41.083 -300756 1.793_6 O.ZOS 0*420 2436

974*92 114.0 -39.008 -36.644 0.80374 0.303 0*429 235B

S2S*31 101,6 *36.900 -34°505 0001311 0.201 1.430 2282
477.52 102.5 -34.779 -32*336 0*82378 0.L99 0.437 2203

431012 96.9 -32.627 -30.120 0.03370 0.197 0.44S 2122

306,09 90.0 -30.414 -27.870 0.84359 0,196 O.BSS 2039

342,40 84.9 -26.232 -ZS*542 0.85363 2.199 0.472 2940

301.79 7809 -25.790 -23,150 0.06370 0*197 O.kO3 1850

261.$1 73.4 -23.396 -20.683 0.87308 0.196 0*S02 2760

ZZZ.S6 67.6 *20*906 -2A.t19 0.08424 0.195 0*924 1663

18B.02 61.4 -ti.303 -15.431 0.A9408 0.195 O.SB3 1599
141 *65 95.9 -15.945 -12.573 i.giSqi 0,1AS 0.994 1440

113.07 49.5 -12*062 -9.465 0.91782 0.197 O*GSl 1316

79.$2 42*9 -B.241 *B*981 |*93004 0*199 0.746 1174

47.01 39.9 *g.265 ol.762 0.94632 0.205 0*967 1014

16.43 26*3 i*495 4.492 0*96804 0.223 1*772 ?76

6.S1 11,0 17.266 24.469 1.03949 0.290 2.648 S_

17.00 806 23eSSl 32.741 1.06831 0*220 I*OBI 629

24.97 703 26.857 370256 1008376 0.207 0,770 657

33*6G 6,B 29.320 40.878 1009S27 0.196 0.618 678

4_.U 504 33.tSl 46.066 1.11295 O. 188 0.479 711

92.23 4.0 36.266 50.490 1.12700 0.181 00412 741

60._6 k*3 39*002 54.394 1*13901 0.177 0*372 768

68.14 3.9 41.901 $7.969 1.14969 O* 174 0.345 791

79.17 3.6 43.830 61.316 1.15929 0.171 0.325 013
83,77 3.4 _*096 64.494 1016U0 0.169 0.311 034

88003 3.2 410185 67.544 1.17670 0.260 0.299 0S3

94000 300 50.242 78.491 1,10456 0.J_7 0.290 671

09,74 2,9 $2.243 73*390 1.19210 0,169 0*283 018

109.28 2.7 04°196 TB*145 1.19908 0,165 0.276 505

111.l_t 2*6 96.111 7i*88G 1.20513 0.164 0*271 021
110089 2.B 97.991 81.973 1.21221 0.163 8*266 937

120._ 204 59.643 84.217 1.21A03 0.162 0.263 902

129.11 2.3 61.870 06,824 1.22453 0.162 0*259 906

131.73 2.2 63.476 89,399 1.23031 0*161 8.296 980

135.49 2.2 60.263 91.946 1.23091 0,161 0.293 994

141*17 2ol 67.034 94.468 1024133 0,161 0*291 1007

144,77 2*| 68.791 96.967 1.24660 0,160 0.249 1020

149.30 2*0 70*534 59.447 1*2S171 0.160 0.247 1033

IB3.76 1*B 72.267 101.909 1*20061 0.260 0*245 1046

ISB.LA 1.5 73*09| 104.3§6 1.26153 0.160 0.244 1008
112.93 1.6 70.P23 106.701 1*26029 0.160 0.243 1070

IGB.05 1.8 77.410 109.209 1.27086 0.159 0,241 1082

171.12 1.7 79.109 111*610 1.27936 0.159 0.240 1094

179.35 1.7 00.013 114.017 1,27977 0.159 0.239 1109

179,54 1.6 82.492 216o400 1.20407 0.159 0.239 1216
183.70 1.6 04*176 110.790 1.28829 0.155 0*230 1127

107.83 1.6 A9.856 121*166 1,29242 0.155 0,237 1238

201.93 1,9 87,934 123.536 1.29648 0.159 0.297 1165

196.09 1.S 89,209 125,901 1.30045 0.160 0.236 2159
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G'2o __

THERMODYNAMIC PROPE@T[ES OF DXYG_N

810 PSZA ISOBAR

TEMPERATURE DENSITY V(DHID¥_ V(0PlOU_ -V(OPlOV) T (OVIDT_V THERMAL VISCOSITY T_ERM_L DIELECTRIC F_ANOTL
CONOQCTIVITY DIFFUSIVIIY CONSTANT _UM8_

OEG, R LB/CU FT BTU/LB PSIA-_U FTIBTU PSIA I/OEG, R BTU/FT-HR-R LSt_Y-S_C S_ FT/HRX 10 _

• _8,982 8_,7770W

%00 01.62556

%05 00.87971

110 50,1303;
115 Tg.37711

1Z0 70,81965

125 77.8575_

130 77.09033

135 7&,31781

1_0 78,5305_

1_5 7_.75278
150 73,95956

155 73._8810

160 72_3_7$_

165 71.52652

170 70.65515

178 6g.5_100

%0O 68.98307

185 68.11877

1gO 67,22g28

195 66.31850 1_8.60

ZO0 65.30787 IW_.1_

ZOS 6_,_3185 135.56

210 83o_776 13_°05

215 62,_3160 130.00

220 " 61.37870 125.0:

228 60°28315 115,85
230 55.13751 1_,5_

23_ 57.91863 110,25

Z_O 56.6W_27 10;.70

2W5 $5,28730 98.80

250 53.8Z737 52,7_

258 $2,28_38 66.38

266 50o_6281 79,53
265 _8.;3132 7_.5W

?TO _6.00&?? 63.6_

275 ;Z.81520 5_,20

200 37,52837 WI,S&

255 Z0,62_22 32.75

290 16,32173 35.30

285 l;.;2331 37.88

300 13.Z062_ _0.02
310 11.61386 _.03

3_0 10,5_$35 W7,7_

330 5.7_W95 _1._5

3_0 g.10821 5W°62

350 0.58183 57._7
360 8°13_g0 61,03

370 7.7_785 6_,11

380 7._0782 67.12

380 7,_0_6_ 70,05

WOO 6,03_35 72,g0

;10 6,58560 75.83
;20 6o360_0 78.6_

;30 6.1536_ &1,;1

_;0 5._6282 8_,15

_50 5,70592 86._6

_bO 5,6212; 09°55

;70 S.;67;1 gZ,_l

wSO S.32323 9_,0_

_90 5.10772 gT.WO

500 5._6001 100.10

$10 ;._3838 Id2.70

SZO ;,52517 105.Z_

530 ;.71603 107.87

S_O ;.81387 110._5

$50 _.51586 113,03
560 _,;Z2_0 115,6_

570 _.33316 118.10

500 _oZ;703 120,75

590 _,18613 123.32

6_0 ;,0_70_ 125o90

217,91 1W,605 175050,91 0.0[18185 0,11203 WZ.T?W 0.003;6 1,5703T 5,W;5;

217,29 1;,581 173137,_S 0,0_1823_ 0,1117k ;I,_U 0.003;_ 1,$6915 S,353_

Z_k.21 1_.3_1 163953°68 0.0010;86 0.11030 _0.1_3 O.O03W_ 1.563_8 _._2_8

Z11.0g 1_.113 155115.36 0.0018780 0°10077 3_.7_3 0.003;_ 1,55716 w.5_Sq

Z07.93 13,879 1_6612.2_ 0.0_19030 0,10717 31,6_; 0.003_1 1.5511W _,2062

Z0k.72 13.639 13&_3;,37 0,00_9326 0,10550 _5,072 0,00335 1.5k510 3,&977

2_1,_ 13.383 130571,6_ 0,00186_1 0.10370 26.37_ 0.00337 1.5390; 3.62_1

198.1_ _3,1_3 12301_,$3 0.&019875 0.1_ZOO Z;.126 0.0033; I.$329_ 3,3701
19_.77 1_,888 115753.25 0,0_Z03_1 0.10017 22,101 0.00331 1,5266_ 3.1;_1

_91.3_ 12.630 10_770.56 O.OUZ071_ 0.d9830 20,277 0.003_ 1.52065 2.9_27

187,8; 1_.368 102_81.21 0.0C2111g 0,_5635 1_.63; 0.00328 1.51;51 _,7607

16_.Z_ 12.1_5 95652.21 0.0021558 0°05_5 17.153 0.00321 $.50828 2.597_

16_,65 11,8_0 05_2,7_ 0,0022031 O.OgZ_ 15,&15 0.00315 1._0201 2,;505

$76,55 $1,_73 8356_,26 _.00225_Z 0._80_7 1_.617 0,0031; 1._g568 _,3188

173.17 11.308 77888,16 0.0023086 0.000_5 13,53_ 0.30305 1.;8829 _,_031

169.30 _1.037 72kk6._7 0.0_23700 0.0_6_0 12.557 0.0030_ 1.W_283 Z.0953

165.36 10.765 67231.15 0.002_360 0.08_3_ 11.676 G.O030C 1._7630 2.0075
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255 0.01805 265*75

Z50 0,018$6 225.94
ZSS 0,01511 186,57

260 0.01976 152.11

265 0*02057 117,05

270 0,02162 83.81

275 0,02]13 51.7Z 36,8

280 0*02592 21.86 28,0

285 0.05043 5.22 15.5

290 0.05583 15.55 5,4

295 0.06552 Z2.7_ 7,9

300 0.87215 Z9,71 6.8

310 0.08272 41.Z5 5,7

320 0,09146 50,8_ 5.0

330 0,09922 59,37 4,5

350 0.10635 67,05 5.1

350 0.11300 74.21 3.8

360 0.11932 80,90 3,5
370 0.12537 87.25 3,3

380 0,13121 93,Z0 3,1

390 0.13588 gg,G8 3.0

_00 0.15235 104.67 Z,O

_10 0,15770 110.08 Z.7

WZO 0,15305 115.34 _,6

_30 0.15024 120._5 2,5

;_O 0.16335 125._5 2.4
;50 0,16037 130,34 _.3

;60 0,1733_ 135.13 2.Z

;70 0,L70ZW 139,03 2,1
;80 0,18310 1;k. Wb 2.1

_90 0,10791 159,02 2.0
500 0.19267 153*51 2,0

510 0,_q740 157.95 1.9

520 O,Zn_09 162,3] 1.g

530 G._0675 166.66 1.8

5_0 0.Zl138 170,95 1,8

550 0,21598 _5,20 1.7
$60 0,Z7056 179._1 1,7

S70 _*_2512 183,55 1.6

5_0 0._Z_56 _dT,_ 1,6

550 0._517 191.85 1,6

600 0,_3_67 155*95 1.5

3_8.3 -03,087 -SZ,ZO_ 0.5025Z 9oZ6_ 0,396 3P41

_15.0 -_Z,6g_ -00.815 0,50646 0*266 0*396 3830

3_3,Z *80.735 -7_,835 0,5Z57_ e*Z_l 0.396 _775

2_O*g -_0,773 -76.05@ 0.55420 0.Z57 C.396 3716
279.1 °_6._1] -7_._77 0.5_17_ _.Z53 0.356 3650

_67.6 *_5.853 -?Z.Sqg 0.57063 _.Z_ 0.396 3_50

256.5 -7Z.094 -70*gZ1 0.55477 _.746 0.356 353_

_55.8 *ro*q_ -68*942 0.610Z9 _._3 0*356 3_T_

_35,_ *68.976 *65*963 0.6E523 _._3_ 9.396 3_12

_25,5 -67.017 -64.98Z 0,60_64 O,Z3& 0.396 3348

_1S,7 -65.056 *63,000 0.55355 _,Z33 O,3g? 3283

2_5.3 -63.093 -6I*OlS 0.66_00 _,Z3_ 0.39_ 3Z17

1_7,0 °61.12_ *55.0_8 a.6_o04 ooz2o o.398 315o

188,S °55.16o -57.036 o.65268 o,_25 o,3gg 3o8_

180,0 -57,187 -5s,039 o,70_57 0,223 _.4o0 3o1_
171.8 -_S,ZlO -_3.037 O.P_693 o,_20 o._01 _945

163.9 -_3.227 -51,027 o,72_58 O.ZlS ooko3 287_

1_6,3 -_1,236 °49,0o9 0,73995 P,ZIS o.wo5 2805

148.8 -59.237 -56,902 D.75106 0,213 O._OT 2733

151.7 -47,225 -44.953 0._6195 0,_11 0._09 Z661

134.7 °45.Z06 -52,8g0 0.77Z60 O._Og D.512 ZS88

1Z8.0 -43.170 -_5,8Zl 0.78300 0.207 0.415 Z525

121.5 *51.118 *38.733 O.r_33g 3.Z05 0.4ZO z_3g

115.0 -39,045 -36.62_ 0,80356 O.Z03 0.42_ _363

108.8 -36.g45 *34.500 0,81361 O.Z01 0,_30 228_

10Z.7 -35,825 -3_.322 0.8_357 0,199 0.536 2205

g6.7 -3Z.666 °3_,115 0.0334_ 0.157 0.5_5 2127
50.q -30,46_ -27.872 0.84334 0,196 0.555 ZOOS

85,1 -28.193 -25,5_2 0.85336 0.199 0,470 1945

7g,z -Z5,8_q -23.157 0._6350 0.158 0.482 1656

73.7 *Z3.475 -ZO.69g 0,0_35_ 0.156 0._00 1768

68.0 *ZO,ggq -18.147 0.88385 0o195 0.521 1671
6Z,2 -18.411 -15.4_5 0.85553 0,195 0.$49 156g

S5.3 -15,670 -1Z.6_0 0.g0564 0,155 0.587 1556

S0.1 °IZ.73Z *q.570 0.9171_ 0.196 O,6_Z 1331

43.6 -9.574 -6.151 0.92992 9.199 0.7Z9 1193

-S.63& -2,061 0,94405 0.20_ 0,919 1039

-0,421 3.553 0._6518 0*218 1.465 826

13.179 19.393 1o0_110 0*260 4.531 585

22._72 30,606 1,06088 0._25 1,19Z 620

_5.867 35.937 1,07854 0,Z09 0,846 653

ZS*S3g 39*626 1.05085 O,ZO_ 0*656 671

3Z.586 4_,Z58 1.10946 0.189 0.498 709

35,808 _9,866 1*12_97 0,182 0.523 740

38.511 50,061 1.13627 0.178 0*379 766

51.157 57.S00 1.15713 0.174 0,350 ?gO
43.$2q 60*896 1.15696 0.1?2 0.330 81Z

45.775 64.114 1,1668_ 0,170 0.314 033

_7.926 67.195 1.1744_ 0,16_ 0.30Z 85_

50,OCZ 70.169 1,18Z52 _.167 o*zg3 871

52.010 73.055 1.1059Z 0,166 0.285 888

53,585 75.870 1,1970_ U*165 G.Z?8 905

55._11 78,624 1,Z0384 0,16_ 0.2?3 921

57._02 81.326 1,11_35 0.163 0.268 53_

59*663 83,905 1.Z1661 0.163 0.265 55_

61.499 86,60_ 1._2Z63 0._6_ 8.Z60 566
63,31Z 89,191 1.22845 0,162 0.257 98_

65,1_? 91.7_8 1.23_7 0.161 0.255 9%

66o8_ 55,279 1,23_51 0,16_ 0.252 1000

66,6_6 96.797 1.25_75 0.160 0,250 1021

70.394 95.274 1.24_92 _,16_ 0.248 I035
_.13_ 101.744 1._591 _,16_ 0,_6 10_6

73.659 10_.157 1.25977 0.1_0 0.245 1055

75°$76 106,636 1._6_5( 0,16_ G*Z53 1071

77.Z86 105*063 1,26912 0.155 0*242 1083

?8°589 211°_77 1.27365 _,159 0.2_1 %09_

80.68_ 113.882 1,27305 0,IS5 0,2_0 1106
8Z,378 115o277 1*18236 0,15_ 0._35 _117

05,065 116.65_ 1,20659 0*15q Q,238 112_

85,745 121,_5 1.25373 _*155 0._38 113_

57._8 123._19 1,2_75 0*_55 O.Z37 1150

_9.10$ 12$,707 1,_9877 _.16_ C.237 1167

• TWO-P_SE q_UNDARY



C'2o

83C OSIA ISOBAR

TEMPERATURE OEqSITY V(B_/OV_

BEG, R LB/CU FT BTUILB

THERMODYNAMIC PROPERTIES OF OXYGEN

VKBP/OU| v -V(0P/OVI T (0V/0T_#V TMERMAL VISDOSITY THERMAL DIELECTRIC
CONOUCTIVIT¥ OIFFUSIVITY CONSTANT

PEIA-_U FT/BTU P$I_ I/OEG, P BTU/FT-H_-R LB/FT-$ C S_ FT/MR
X IO _

m TW0-PHASE 80UNOARY

PPANOTL

NUMB[R

O,Obl81Zk O.IIZON kZ*ZBB O.O03;6 %,STOqI _.kG_O

_,GGIBBB_ 0,12%76 _t°_Bl 0,003_6 %._69Z3 5,3_
0,0_28N7_ _°BI03E 3_,$9t 0°003_ 1,_63BN _,BBNS

0°0G%8_36 0,%08?9 _o768 O°GQB_B l,_?B_ _,5533

O°Q_IB3%_ OoLOB53 2_,Btl 0o003_9 X°_Bl9 3.9015

G.OOIB_ZZ 0,_0381 26,_lZ G*00337 _o53923 3,5Z]6

0,00_99_S O.LO_03 Z_,tEl 0,D033_ %o533_5 3*3?33

0,002068_ 0.09_34 20*308 O°OBBZ9 t*_O_O B._5_

O°OGZISBO 0,_9W_9 %?,t82 0,00322 1,508_0 Z°59q7

O*GOEZO_O O°IBZB_ %_*_ 0°0@3t8 t*5_Zl3 Z*_53I

0,0@_509 O°09BSZ 2_.6_Z O,O0_IN %°_9_8! Z*BBI9

O°OOZBO_O 0,08850 $3oB_? 0*00309 2°_89_3 Z.ZO_9

0o00Z366_ Oo_B_6 %Z*579 0.0_30_ to_BZ99 Z,%008

O°O0_SO3_ G.O_E32 %0,900 OoOOZB_ I,_RB_ l,_BBt

0,00Z_826 O°080E_ 2GoIBI O,OOE_O %._631_ X,8577

0.00_703 O,OZBI_ 9o_3B O,_OZ_ 2.N563_ 1,7972

O,OOZB76g ¸ 0,_387 8,_t3 O°O0_?E _o_Z_9 _°7038

_,G_Z9998 O,OTI_3 7,93Z O*OOZ_ 1,_BB_ t.6703

0,003t39_ _,0_?_7 7,_9S 0.00Z58 I°_BT_E t,EN55

0.0_3E980 O*d67_l _*OB7 O°OOZ_I 1o_%997 I,_ZB_

O.O_348%Z 0.0_2_ 6°73_ 0°00Z43 _._%_09 $,EZZN

0°0039_5_ 0*06080 6°%00 0,0022_ t°3?_I Z,_38!

0°0G_58C9 O*gBE_S 5o_IZ 0,00206 I°BZT_3 2*7308

OoO_50ZBt O,OBBB_ 5°393 0o0019_ _,36Z11 2*_00%

0°005S_93 0,0_57 5,1_& 0,00%8N 1°3S6_ l,_78B

0*0063068 0.B_9%_ _,9Z9 O,OOlTI %*3W50_ %°98_3

O°OO73t_9 0.0N_63 _._78 O,OOt_? _°33ZNO Z°tB_
0°00880_B 0.0_39B _°N06 O,OOt_l %°3%808 Bo3_63

O°OZ%Z_52 O,OWtO? N*%03 OoO0_ZZ t°3OlZ9 ZobZL3

0o0264_S% 0o0399T 3°7_3 O,OOt01 _°BZ99G 3.0973

0,0331747 0,03988 3._? O*OOO?t t°_4 _,ZqNQ

0o03708_8 O,OZ_Bt 1°698 0o00%2_ IolO830 _,060_

0°0_Z6%00 O,O_S8 Io58W @oO0_? 1.093NB 2°Z3_

0,0166Z03 _,OtBS3 _o52N O°OOBXB t°OBN_8 l,e_B%

O,0%_N%BO 0,0t768 t,_B O°OOZBN 1,07359 t°_?9_
O,O_B93S6 0,0%6?9 _,_2_ 0*00363 1,06639 _oZ934

0°0_7_5q_ 0,01_31 %,NO9 O°O0_E7 I°06$$0 _°IZB_

O°O0_ZB_6 0,0_587 I°398 0,005_ 1o053_% t*0_$9

B*GU_BZ?_ O°O_B_ _.NOG O*O06GO %o_SOEB t,OOB9
0._7377 0°01575 I,NON 0.00_53 X*O_BZ5 O.BTOE

O*GO_3Z_O O,OtB?6 _,_%1 O°OBZD6 t°O_BB7 0o?_37

O*OONOT99 0°0_5_9 _,_ZO O*O0_R 2*ONNON O,9Et8

0,0_38260 G,OtIaS t,NZ9 0,00851 %DON23% 0°9_33

O°O036OZ_ 0°G_93 t,_NO 0,00863 %,0_0?_ _o887_

_°0034169 0,0%6e3 t°_2 O,O09t_ t,O393E 0°_9

0oC032001 O.O$_Z6 t,N78 O,OlOE¢ to_368_ OoB_t_

_,0CZ9667 O*OIE_q t*_g_ O,01OZ3 %oq3570 Oo_ZN

O°OOZB_EN 0,0565Z t,505 O,OIIZ_ t.03_67 0,83_

0,002_373 0,0566_ t*_ZO 0,0t279 toOBB7% 0.8Z70

0,0_Z6379 0o_1_8_ $°5_W O,OtZ_3 1,0328G O,aBO_

O,OOBB_ 0°_X69_ I,BN9 O°OtB_6 %,0319_ _,8%W6
0,002_6E9 O,OBTIE 1,56W O,OtB_O 1,031_ 0.809_

O,OGB38S_ OoO_T_§ 1,B79 0,0%392 $.030NG 0,8_0

O,OG23_BB O,_?NE 1,59W O.02_e t.02969 0°8013

Q.GOEZN66 0,3_760 %,6t0 0o0I_3 L,OZB_I 0,7970

O,O_ZIB_B 0,01777 t,EZ5 0*0%5_9 $°0_8B_ 0.793_

0,_0252_8 0,0%T9_ 1,6_2 0,0_615 X*OETZ_ 0oZ898

O°GGZ@709 0,0_82Z _,_5_ 0.0267B t*BB?%8 G,T_6_

_,Q_20%_3 0,028]0 I,EZB OoPtTB9 t*0266_ 0,7839
O,OG29_OT 0,018_8 $._8_ O°OLZBE l°OBE09 O.r_%_

O°GO19_N7 O*OtB66 %*703 0°018_3 _*_2_59 _,77_Z

O°GOt88_% 0.0_88_ l°_l_ 0.0%93% t*_ZB_O 0,7772
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G-2(:!

840 mSZA ISOBAR

TENP(RATURE VOLUNE

O(G, R CU FTIL8

" 09,024 0.51263

100 0.01625

105 0.31Z36

110 0.01248

115 0.01260

220 0.01272

125 0.01204

130 0.01297
135 0.01310

1NO 0.01323

145 0.01337

150 O.0135Z

155 0.01366

160 O.0130Z

165 0.01390

170 0.01414
175 0.01431

180 0.01460

18g 0*01467

lg0 0.01487

195 0.01507

200 0.41828

EOS 0.01051

210 0.O1575

215 0.01600

220 0.01628

225 0.01657
230 0.01680

Z3S O.0172N

240 0.01762

E45 0.01805

250 0.01083
255 0.01000

260 0.01074

ZOO 0.02054

Z70 0.02157

270 0.02303

280 0.02563
205 0.03600

Z90 0.05450

2gS 0.06365

300 O.070NO

310 0.08107
320 0.00984

330 0.09750

340 0.10467

350 0.11130

360 0.11758

370 0.12359

380 0.12930

390 0.13501

400 0.14040

410 0.14582

420 0.15105

430 0.15619

440 0.16124

_50 0.16623

460 0.1711N

;?0 0.17600
480 0.18081

_90 0.1855T
500 0.19026

510 0.10456

520 0.19560

530 0.20422

5_0 0.20000

550 0.21335

560 0.21708

570 0,22230

580 0.Z2686

590 0.23135

600 0.23580

TNO-PH&SE aOUNOIRY

TNERNOOYNAH[: PROPERTIES OF OXYGEN

|SOTHERH ISOCHORE ZNTERNAL ENTHOLPY ENTROPY C_I C9 VELOCITYOF $OUNO
OERZVATZVE OERIV4TIVE ENERGY

CU FT-PSZA/LB P$I&/R BTU/LB 8TU/L6 8TUILB*R 8TU / 18 -R FT/$EC

2142.43 310.3 -03.085 -01.183 0.50253 0.267 0.396 3841

2123.76 315.8 -02.702 -80.797 0.50642 0,_66 0.306 383D

2020.83 303.2 -00.739 -70.816 0.52574 0.261 0,396 377_

1938,53 651.0 -78.778 -760837 0.54415 0,257 0.396 3717

1840.82 270.1 -76.818 -74.855 0.06174 0.253 0.396 3659

1763.64 267.7 -74.850 -72,86t 0.57850 0.250 0.396 3559

1679*03 Z56.6 -72.9C0 -70.503 0.55473 0,246 0.396 3538
1596.64 248.g -TO.g;E -68.924 0.61025 0.243 0,396 3;?6

1510*70 235*5 -68.983 -66,?;S 0.62518 0*235 0.394 3413
1443,06 225.5 -67,024 -64.065 8.63058 0.236 0.398 3349

1368.66 215.8 -65.063 -62*983 0.65349 9.233 0,397 3283

12_,_ 206.4 -63.101 -60°ggg 0.66695 0.Z30 0.397 3218

1226,32 197.3 -61.136 -55*011 0,67906 0.228 0,358 3151

1158.28 148.5 o59.169 -57*015 0.69283 O.EZS O.3gq 3083

1092*24 180.1 -57.197 -55,023 0.70491 0.223 0.400 3015

1028*14 171*g *55.220 -53*021 0.71666 0.220 0.401 Z946
965.93 164.0 -53.238 -51.012 0,72851 0.218 0.403 2876

q05.55 156*3 *51.Z48 -48.905 6.73088 0.216 0.404 2805

046*54 148,9 -40*250 -46.968 0.75099 0.213 0.406 2734

790*04 141. ? -N7.241 -44*029 0.76186 0.211 0.400 2662

734.01 134.8 *45.221 -42.077 0.77282 0.209 0,412 E589

661.18 128.9 -63.186 *NO.800 0.78380 0,207 0.415 2g16

620.11 121.5 *41.135 -38.722 0.79333 O.ZOS 0.419 2641

578,55 115.1 -39.063 -36.614 0.80347 0.203 0.424 2365

SZg.46 100*q 036.960 034,480 0.013gl 0.201 0.430 ZE88

481.79 102,8 -34.446 -32.315 0.82347 0.199 0.436 2210
43S.52 9G.5 -3Z.651 -30._14 0.83336 0.157 0°444 2130

350.63 01.0 -30.406 -27.869 0,8N321 0.196 0.453 20N7

346.80 85.2 -26.224 -25.542 0.45322 O. Xgg 0.470 191_0

306.41 7903 -28.502 -23.161 0.86325 0.198 0.481 1859

066,34 73*9 -23.514 -20.707 0.87337 0.196 0*;90 1771

227.62 60.1 -21*043 -16.160 0,88366 0.195 0.529 1675

lg0.33 6Z.4 -10*465 -15*496 O,894Z1 0,195 0.547 1574

154.07 56*0 -15,743 -$E.673 0.90518 0.195 0*584 146Z

110,01 50.k -12.815 -9*620 0.01680 0.156 0.638 1338

8S*g2 53.9 -g.586 -6.232 0.02547 0.109 0.721 1202

54.03 37.3 -5.811 -2.228 0.94516 0,203 0.898 1051
64.45 28*7 -0.801 3*106 0,96366 0.216 1.365 040

5*13 16,2 10.000 16.532 1.0108Z O.ZOO 5.784 SON

13*20 q.9 21,646 29.736 1.0g663 O.ZZ8 1.420 617

21*71 8.2 25°341 35.241 1.07S67 0.211 @.890 6St

28,75 7.1 28.136 30*086 1.08861 0*Z02 0.679 670

40.40 5*8 32.296 44.g07 1.10771 0.190 0.500 708
50.22 g*l 35,575 49+549 1.12246 0.183 0.429 739

53,78 4.6 38,413 S3.SgZ 1.13490 0.176 0.383 766
66.5g 4*2 50.903 57.264 1.1_g67 0.175 0.353 790

?3.74 3.8 43.373 60.685 1,15578 0.1?2 0.332 812

81.48 3.6 45,633 63.923 1.164q0 0.170 0,326 833

66.85 3.4 47.7gg 67.020 2.17330 0,168 0.305 852

92.93 3.2 49.881 70.007 1,18136 0.167 0.295 871

gO*TS 3,0 51.905 72*g05 1.18689 0.166 0.288 888

104.37 2.g 53.870 75.730 1.19604 0.165 0.275 005
109.81 2.? 55.811 78*453 1.20266 0.164 0.274 921

115.08 2.6 57,707 81.203 1.20935 0.163 0.260 937

120.22 2.5 5g.573 03.068 2.21566 0,163 O.Z6; 052

12g.23 2.N 61.413 86,494 1.62170 0.162 0,261 566

130.15 2*3 63.230 09.086 1.26752 0.162 9.258 940

134.94 2.3 60.026 91.648 1.23316 0.161 0.255 994

135*67 2.2 66,008 q4,184 1.23861 0.161 0.252 1006
144.31 2.1 68.573 96.697 1.24390 0,160 0.650 1021

148.88 2*0 ?0.324 95.188 1.24g04 0.160 0.248 1034
153,38 2.0 72.06N 101,662 1.25403 0.160 0.246 1046

187.83 I*9 73.793 104,116 1.25890 0.160 0.245 1059

162.22 1.9 75,513 lC6.560 1.26364 0.160 0.244 1071

166.57 1,8 77.220 lOO.qgO 1.26827 0.159 0.2;2 1043

170.8T 1.8 70.920 111,;07 1.272T9 0.159 O.Ekl log;

175.13 1.? 00.628 113*014 1.27720 0,159 0.2;0 1106

17g.35 1.7 82.321 116.212 1,28152 0.155 0,239 1117

183*54 1.7 8_*000 118.601 1.20575 0.155 0.230 1128

187.60 1.6 85,604 120,084 1.28900 0.150 0.238 1130

101*86 1.6 8?,375 123.360 1,20306 0,155 0,237 115_

105,02 1.6 05,053 125.730 1.20794 0,160 0*23? 1161

_- 314



C-2o

THERHOOYNAMIC PROPERTIES OF OX¥G£N

8_0 P$ZA _S08AR

TEMPERATURE OEN$ZTY VEDH/OV_ V(OP/OUi V -V(DP/OV) T (DV/OT_fV THE_NSL VZ5COSZTY THERHAL OZEL£CTRZC PRANOTL
CONOUCTZVITY _IFFU$ZV[TY CONSTANT NUHBER

OEG. R LBICU FT 8TU/L8 PSZS-OU FT/BTU PSZA I/ DEG. R 8TU/FT-HR-R LB/FT-5_C SO FT/_R
X 10"

* 9q.024 81o78474 218.07
100 81.63$6Y 217.48

100 80.894S0 Z2k.41

120 00.14583 311,30

226 79,89854 200.14

2Z0 ?8,63667 20_*$4

12§ 77.87541 201*69

130 77*20921 156.30

235 76.33737 2gs,oz

140 ?S.58935 29t,60

145 74*TY473 188.11

150 73,06273 184,$6

155 73,18280 180.94

160 72,37348 177.25

165 71.$S443 175.40

170 ?0+?2438 169064

175 69°88212 165.70

180 69*02626 161,68
288 68.15527 1S?.56

190 67.26T34 150.34

195 66,36043 149,02

200 6S.43214 244,86

ZOS 64*49969 240.02

210 63.49g80 13S.34

215 • 6Z.48007 230.52
220 62.44132 125.52

ZZ$ 60.32238 220.44

230 89*21496 21$.17

235 58,00568 110.51

240 $6.74292 200.43

245 $§*b0097 99*71

250 53.96065 53.66

225 52*39424 67.40 8,116

Z60 50.66116 80.69 5.716

265 48.66989 73.35 5.269

270 46,36953 65.36 4.707
27$ 43.41376 56.51 4.223

200 39.01048 bS.33 3.411

285 Z?.17299 33.19 2.351

240 28.32127 34.62 Z.376

Z0S 16.71103 37.19 2.462

300 14.20456 39.2& 2.b67

310 12*33437 43.42 2.495
320 11.13111 47.16 2,498

330 10.24778 50.70 2.495

340 g.$$371 $4.20 2.469

350 0*$64?9 S7.38 2,460

360 0,50413 60.5? Z.471
370 8.39096 63.67 2.462

380 7.72821 66.?2 2.452

390 ?._0690 69.68 2.443

kO0 7.11855 72.60 2.434

410 6,85778 79.47 2.426

420 6,62022 76,30 2.418

_30 6.40246 81.09 2.411
440 6*20178 03.84 2.404

450 6.01592 86.$6 Z.3g?

460 5.84311 69.26 2,392

470 $,68282 91.9_, 2.38S

400 $.$307g 94.50 2.379

490 $,3889b 97,23 2.373

500 5.25$36 99.85 2.36?

$10 $.12925 102.46 2.362

$20 5.00992 105.06 2.356

$30 4.89679 207.65 2.351

$40 4.78932 110.23 2.345
$50 4.68705 222,81 2.340

560 4,$8958 115.39 2.339

570 4.49694 227.97 2.329

S80 4.40761 120.55 2.324

590 4.32246 123,13 2.318

600 4.24091 12$.71 2.323

24*604 175218,29 0,0018168 0.12204

24.562 173384,97 0.0026216 0.11177

14.342 164202.40 0.@018466 0.22033

24.124 155366.36 0.0018729 0.20800
13.880 146863.56 0,0019007 0.20721

13.640 136686.95 0.0019302 0.10995

13.394 13082$.62 0.0019613 0.10382

13,144 123269.81 0.002994$ 0.10205

22.690 116009.$8 0.0020299 0*20022

12.632 209036.75 0.0020677 0*09036

12.370 102340.92 0.0021082 0.09645

22.107 99913,49 0,0022917 0.09451
11.642 69745.64 0.002196$ 0*09294

11.975 83628.76 0.0022492 0.09054

11.306 781$4.48 0,0023042 0,08852

11.040 72724,60 0.0023640 0.08648

10.773 67502.16 0*0024293 0.08442

10,506 62906.$2 0.0025009 0.08235
100239 07723o20 0.0025798 0.08025

90974 93144.06 0.0026671 0.07815

9.710 48762.25 0*0027642 0.07602

9.447 44672.38 0,0028728 0.07391

+*104 40269,11 0.0028$90 0,07127

8.922 36738.09 0,0031334 0.06961

0.660 33062.03 0*0032914 0.06745

0.396 29601.66 0.0034734 0.06527

0.130 26284.48 0.0036850 0,06307

7.896 23131.11 0.0C39339 0.08080

7.386 20121.$$ 0,0042359 0.05858
7.079 17386,43 0.0045636 0.35631

6.791 14755.76 0.00S0055 0.05400

0.464 22282.40 0.00S5476 0.05265

9972.0_ 0*0062619 0.04923

?805.33 0.007244] 0.04672
5?94.69 0.0086926 0.04407

3984.24 0,0110244 0,04120
2345*50 0.0196899 0.03909

953.90 0.0301026 0.03963

112.14 0.1441473 0.04222

242,79 0.0410281 0.02701

341.13 0*0239249 0.02216

408.44 0.0172827 0.01989

499.34 0*0116968 0.02768

$58.97 0*0090939 0.01694
602.39 0.007S976 0*01643

635.84 0.006$295 0.01613

662.$4 0.0097861 0.01596

684.42 0.0052197 0.02287
702.69 0.0047716 0*01563

718.18 0.0044067 0.01582

731.47 0.0041029 0.01585

742.78 0.0038454 0,02591

753.03 0*0036240 0.01598

761.87 0.0034322 0.02808
769.70 0*0032616 0.01818

776067 0.0032210 0.01630

782.90 0.0029763 0.01643

786,50 0*0028950 0*01696

793.56 0.002?450 0.02670

708.13 000026447 0.01665

802,29 0,002S529 0.01700

806,08 0,0024685 0.01P16

809.S$ 0.0023904 0,02720

812.73 0.0023181 0.02746

815.62 0.0022509 0.01763

610.34 0.0021881 0.01780

820,83 0.0021294 0.01748
023.14 0.0020742 0,01816

825.20 0.0020224 0.02833

827.28 0.0019735 0.01621

829.13 0.00192?3 0.01069
830.87 0.0U10836 0.01887

42.006 0.00346 1.57043 5.4402

42.027 0*00348 1.56927 5.3611

38.214 0.00344 1.$8328 _.9369

34*?01 0.00343 1.$$728 4.55S4
31.707 0.00341 1.55127 4.2123

28,931 0.00339 1.54523 3.9034

26,430 0.00337 2.53918 3,6253

24,279 0.00334 1,53310 3.3250

22.150 0.00332 1.52899 3,1406

20.323 0.00329 1.$Z08$ 2.9469

18.6?7 0.00325 1.$1468 2.7646
17.195 0.00322 1,50846 2.6009

1$.096 0.00316 2.50220 2.4982

14.654 0.0031k 1.49588 2*3229

23,$69 0.00309 1.48950 2,2027

12.$90 0.00305 1,48306 2.1016

11.707 0.0030C 2.47654 2.009$

10.910 0.00295 1.46993 1.9286

10*102 0*00290 1.46323 1.0502

9,$42 0,00284 1,45642 2*7975

8*953 0*00376 1.44940 1._462

4*422 0*00272 1.44241 1*?034

?*940 0,00262 2*83917 1.6702

?.$02 0,00259 1.82775 1.6893

7,105 0.00221 1,42022 1,6290

6.742 0,00244 1.41224 1,6227
6,411 0.00235 1,40409 1,6240

6*206 0*00227 1.39960 1.6367

$*832 0,00225 2.38661 1.6836

$,618 0.00308 2*37727 2*?282

$,320 0*00295 1.38739 1.7964

$.173 0.00184 1.35684 1,8734

4,93? 0.00272 1.34542 1,9727

4,88? 0.00158 1.33267 2.1109

4.418 0*00142 1.31889 2.3021

4,119 0,00123 1.30213 2.$944
3.?65 0,00103 1.26123 3,0436

3.292 0.000?4 1.25052 4.0748

2*206 0*00032 1.17046 g*S522

1.739 0*00104 1.11252 3.2921

1,609 0*00259 1*00633 2.3252

2,$43 0,00306 2*08683 1.0932

1.471 0.00285 1.07221 2.5041
1,436 0,00355 1.06762 1.3008

1.417 0.00410 1.86214 1*1002

1.408 0.00476 1.05705 1.1102

1.405 0.00535 2.02436 1.0521

1.408 0*00590 1.05139 1.0080

1*610 0*00644 1.04885 0.9?45
1.416 0,00696 2.04663 0*9474

2.425 0.00?45 1,04466 0.$249

1.434 0.0080_ 1.04290 0.9061

1.445 0*00892 1.04130 0.8900

2.456 0*00408 1,03988 0.8761

1.460 0.00956 1.03853 0.0840
1.482 0*01008 1.03730 0._534

1.442 0*81060 1.03617 0.8_41

1.504 0.01122 1,03512 0.6358

2.$2J 0,01165 1.03414 0.8284

1.538 0.01216 1.03322 0.0217

1.552 0.01271 1.03236 0.6150

1.$67 0,01325 1,03155 0,8106

1,582 0.01376 1,03079 0.8071

1,507 0.01431 1.03006 0.8023

1.613 0.01486 2.02030 0.7980

1.828 0.01541 1.02873 0.7041
1.644 0.01597 1.02821 0,7508

1.659 0.0162_ 1,02752 0,?8?4

1,675 0,01709 1,02695 0.7046

1.800 0.01765 1.02642 0,7821

2*?06 0.01822 2,02590 0*7708
1.722 0.01879 1.02541 0.???8

TWO'PHASE BOUNOARY
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850 PSIA ISO8AR

TEHPER&TURE VOLUHE

DEG. R CU FTIL8

* g9.038 0.01223

100 0.01226
106 0,01236

110 6,01240

115 0.01269

120 0.01272

1ZS 0.01284

130 0.0LZg7
13S 0.01310

140 0001323

146 0001337

150 0.01362

1SS 0.01366

168 0,01302
166 0,01397

170 0,01416

17S 0*01631

160 0.01446

166 0,01467

190 0,01486

lqs 6.01307

200 0.01628

206 0.01660

210 0,01674

21S 0.01600

220 0,01627

226 6,01566

230 0,01686
235 0,01723

260 0.01761

245 0.01804

260 0.01662

ZSS 0.01967

260 0.01971

265 O.OZOSO

270 0.021S1
275 O.OZZgk

260 0.02536

205 0,03300

GO 0.0S231

295 0006179

300 0.06669

310 0.07967

320 0*06025

330 0.09Sq6

340 0,00304
350 0.10964

360 0.11508

370 0.12185

380 0.12761

390 0.13319
400 0.13061

410 0.16391
420 0.14009

430 0.15418
4_0 0.16919

450 0.16413

460 0,16900
470 0,17381

480 0.17867

4qO 0018328

500 0.16?95

510 0*19250

$20 0,tq710
$30 0,20174

5_0 0.20620
SSO 0,21079

560 0*21627

570 6,21q73

$80 0.22417

_90 0*22059
600 0,23255

; TM0-P_ASE 9OUNOARY

THERMODYNAMIC PROPERTZES OF OXYGEN

ISOTHERN ISOCHORE INTERNAL ENTHALPY ENTROPY C Cp VELOCZTY

O(RIVATIVE OE_|VATIV( ENERGY Y OF SOUND

CU FT-PSIAILS PSI&/R 8TU/LS OTU/L8 8TU/L8 °R 9TU / L8 oR FT/$[C

2143,06 318.3 -63.083 -01.159 0.50255 0,267 0.396 3842

2124.67 315.9 -62.706 -80.778 0.S0636 0.266 0,396 3631

2030073 303.3 -800744 -78.798 GoSZS?O 0.261 0.396 3775

1931,4S 291,0 070.783 -76,819 6,54412 0.257 6.396 3710

1050.75 279,2 -760823 -740640 0056170 OeZS3 0.396 3659
1764*_J 267,7 -74.864 -72.863 0,97663 0.2S0 0.396 3999

1600.89 ZS6.6 -72.906 -70.686 0059466 0,246 0*396 3539

1595.61 246*9 -7§.940 *66*907 0*61020 00243 0.396 3476

1520.59 23603 -66*909 -66.926 0,62613 0,239 0.396 3413

1444,07 229*5 -67.031 -64,948 0,63993 0,236 0.396 3349

1369.68 219.8 -66.071 -62.966 0.65344 0*233 0.397 3264

1297,47 20604 -63.109 -69.902 0.66669 0.230 0.397 3216

1227,36 197.4 -61.146 -96.994 0.67993 0.228 0.398 3152
1159,35 106,6 -99,178 -57,103 0069297 0,229 0,309 3084

1|93,34 160.1 -67.Z06 -55.0i7 0.7i405 0°223 6,4§0 3016

1029*26 172,0 -65*231 -S3,085 0,71680 0,220 0*401 2947

967.07 16400 -53.249 -90*997 0,72649 0.216 0,402 2877

906071 156,4 051*260 -480988 6,73961 0*216 00404 2807

141,13 149,0 -49,252 *46.993 0.75692 0,213 0.416 2735
79t.26 141*6 -4?,25S -44,925 0.76179 0,211 0.409 2663

736,06 134,9 -460235 -42,864 0,77245 0,209 0,412 25M.

662.46 128*1 -43.202 *40.797 0.76292 0.2|7 0.416 2617

630.42 121.6 -41,1S2 -36,711 6.79322 O.2JS 0.419 2443

579.90 11S.2 -39*062 -3&.604 0.60338 0.203 0.424 2367

931*84 109.0 -36.980 -34.471 0.51342 0.201 0,429 2290
403*21 102*9 -34.66i -32.306 0.02636 0*199 0.436 2212

436.98 97*0 -32.719 -30.106 0.03324 0.197 0.443 2132

392*14 9101 -30,$23 -27.866 0,04309 0.196 00453 2050

348.36 65.4 -26.254 -25.542 0.05309 0.299 0,469 1991

307*94. 79*5 -23,936 -23.264 0*6631| 00198 0,480 2666

267.gS 74.0 0230553 -20.714 0.07320 0,196 0.495 1775
229*29 68,3 -21,880 -16,174 J,86347 0,199 00910 1679

192.06 62*6 -16*518 -15.617 0069399 0.199 0*546 1976

195,92 56,7 -15°600 -12,705 0,90491 0,199 0,602 2467
126.97 50.6 -12.6g6 -9.669 0091648 00196 0.634 1346

80.02 4k.Z -q.696 -6.316 0.92963 0.196 0.713 1210

56.30 37.7 -S.975 -2.366 0.94360 0.203 0.879 1063
26.90 29*4 -1.145 2.849 0.96229 0.214 1.264 866

4.q7 17,9 0.756 14,105 1,00297 0,248 4.100 622

11,_ 10,S 20*353 26.967 1,09293 0,231 1,572 619

20,64 6,9 24*792 34*618 1,07213 0*213 0*936 650

27*01 7,3 27,720 36.532 1.06636 0.203 0.702 650

39*71 6,0 02.002 44,$10 1,10906 0*191 00516 707
49,55 5,2 35,340 49.230 1,12094 00183 O*bS5 736

96*20 4*6 38*214 93*321 1,13394 0,_78 8*387 76S

66.03 4.2 40.809 57.627 1.14460 0.175 0.356 769

73*27 3,9 43.217 60,474 1.15459 0.172 0,334 81Z

86.05 3.6 46,491 53.731 1.16377 0.170 0.318 632

86.46 3.4 47.665 66,645 1._7230 0.169 0,305 692

92.S7 3.2 49*760 69.646 1,16031 0,167 0.299 870

90.43 3.0 51.792 72.759 1.18766 0.166 0.267 588
104,07 2,9 $3,773 75,590 1,19504 O* t65 0,280 9116

209°93 2.8 59,721 70.361 1.2018q |,164 0*274 921
114.63 2.7 57.612 01.07q 1.20844 00163 0*269 937

119,99 2.S 59,483 63,762 1.21472 0,163 0.269 99Z
125,02 2.5 61.327 66.384 1,22076 0.162 0.261 _G

IZ9.94 2.4 53.148 88.982 1.22661 0.162 6.258 961

134.77 2.3 64.949 91.549 1.23226 0.161 0,255 994

139.50 2.2 66.733 94.090 1.23772 0,161 0.253 1000
144.16 2.1 66.500 96.606 1.24302 0.160 0.251 1021

146.7_ 2.1 70.254 99*102 1.24816 0.160 0*249 1034

153.26 2.0 71.996 101,979 1,25317 0.160 0,247 1047

197.72 2,0 73,720 104.039 1.25614 0.160 0.245 L059

162.12 1.9 76.449 106.495 1*26279 0.160 0.244 1071
166,46 1.g 77,163 106.917 1.26742 0.160 0.243 0083

170.79 1.6 78*860 111.337 2.27194 0.130 0.241 1095
179.06 1,8 00,569 113.746 1.27637 O.lSg 0,240 1106

179.29 1.7 82*264 116*147 1,26069 0olSq 0*240 1110

103.46 1.7 63.954 110.539 1,28402 0.159 0.239 1120

£67.69 1.7 85*630 120.923 1.28907 0,169 0.238 1140

191.79 1,6 07.322 123o301 2.29314 0.150 0*236 1260

195.80 2.6 89.001 125.673 1.29712 0.160 0.237 1161
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THERHODYNANIC PROPERTIES OF OXYGEN

8SO Pszi ISOBAR

TE_#ERATURE DENSITY V(OH/OV)p V(OP/OU) v -V(OP/OV) T (OVIOT_V THERHAL VISCOSITY THERHAL DIELECTRIC PRANDTL
CONDUCTI¥ITY QZFFU$IV[TY CONSTANT NUMBER

OEG, R LD/CU FT 8TUILB PSIE-OU FT/BTU PSI&

• ?%038 8t,78731 Z18.13

100 82.64448 Z17.Sk

lOS 80,80043 Z14.48

110 88.19099 Z11,37

IIS ?g.3987S 206,22

120 78.64Z34 ZBS.OZ

IZS 77.88136 Z01.76

130 77.11936 108.4&

139 76.34369 19S.10
140 7S.S66Z8 191,66

14S 74.78203 106*20

1St 73,SS044 164.86

ISS 73.1S07S 181,0k

%60 78.38211 177,3S

160 71.50394 173.59

170 70.73410 I69+?S

179 69*80Z46 169,8E

160 69.03730 16£.80

189 66o167|7 IS7.69
1gO 67.27999 IS3,48

lOS 66.37403 149.16
200 69.44661 I44.?S

209 64*49SS? £40.1D
210 63.01706 139090

22S 62,S0743 130.67

220 61.46200 109.73

ZZS 60.37031 120,63

230 S9o24031 119,38

Z3S 58.03445 111.13

240 56*77S47 109,67

24S SS._3840 99,97

ZSO 54,00443 93.%

2SS $2.44694 07.73

260 S0.?ZS68 81.06 +.732

269 48.77323 ?3.8£ 5.291

Z70 46.48492 60*94 b*796

27S 43.SGS06 S7.23 4,263

280 30.39996 46.43 3.496

Z8S 29*41649 34,13 2.449

290 I9*11606 34.49 2.370

ZSS 16010338 36,99 2°463
300 14.SS810 39.00 2.470

310 12*S8378 43,22 2.499

320 11*33IS8 46.07 2,S03

330 10*41870 S0.$3 2,500

340 9.78496 $3.93 2.494

390 9.12084 §7.22 2.469
360 8*62932 60*42 2°475

370 6*20036 63.53 2°466

380 7.63532 66,57 2.456

SqO ?.S0833 69,59 2.447

400 7.21490 ?2.44 2,438

410 6.940q6 79.39 2.43i
420 6.70721 78.19 2,422

431 6.48S72 80,98 2.414

_0 6*28168 83.74 2.407

490 6*09281 86.47 2.k00

_60 0*91720 89.17 2.394

4?0 S.79346 91.85 2.388

480 5.60012 94.S0 2,382

k90 S°49624 97*14 2.3?6

SO0 S.32096 99.77 2.370

$10 9*%9263 102.38 2.365

S20 5.07199 104.98 2.399

530 4.9S684 107.$7 2.3S4
$40 4.64786 110.16 2.346

SSO 4,74417 112.74 2,343

$60 4.64S39 219.32 2,337

S?O 4.59104 117.90 2,332

S80 4,4608q 120*_4 2*327

590 4,37462 123.06 2.321

600 4.29199 125.69 2.315

I/OEG, R BTUIFT-HR*R LB/FT-$_C SQ FT/_R
X 10"

14.604 175273.94 0.0U18163 0.12209

14,562 173467.45 0.0016209 0.11178

14.342 164285.29 0.0018459 0*11034

lk.114 155444*65 0.0018722 0.10812

13.880 146947.28 0.0028999 0.I0722

13.640 136771,10 0.0019293 0.10506

13,390 130010.21 0,0019604 0.20384

13.144 123394,87 0.0019936 0.10206

12.090 I16095.52 0.0020288 0.10024
12,632 I09122,77 0.0020665 0.09836

12,371 102427,44 0.0001069 0*09647

12°108 960|0,52 0.0021903 0*09453

11,642 89833,21 0.0021970 0*09296

11*076 83916.89 0*0022470 0*09007

11.309 78243,28 0.0021023 O.Oa8SS

11,041 72803,89 0.0023619 0.086Sl

10.774 62_91,10 0.0024270 0.08449

IO.S07 62S97.10 0.0024984 0.08237

10.241 $7014.46 0.082S770 0.08026
9*976 $3236*03 0.0026640 0.07818

9,712 48894.90 0,0_27606 0.07607
0.449 44664.84 0.0028687 0.07304

t,187 40699049 0.0029902 0.07100

8*026 35833,31 0*0032279 0.06_S

8.864 33281.24 0,0022849 0008749

8.402 20600*89 0.0034657 0.06031

0.236 26382.73 0.00067ST 0*06312

7.863 23230.43 0.0039224 0*06090

7.392 20218.08 0.0042210 0.05864

7.007 17483.29 O.OOkS66S 8.05637

5,79q 14894,48 0,0049821 0.09407
0.47S I2382.76 0.00901Y9 0°0S172

6.229 200?3,63 0.0062179 0.04932

7909,16 0*0071791 0.04682

5099.9S 0.0005832 0.04418

4091.35 0.0108159 0.04134

2494.26 0*01S3574 0.04002

1062*87 0.0276626 0.03940

146.13 0.1224682 0.04199

229.29 0.04S62SS 0.02833

334.05 O,OZS36S9 0002278
404.84 0.0179894 0*02127

499.70 0*0129900 0.0182|

SSI.SO 0.0092963 0.|1710

606,39 0.00766ZS 0.01699

640,81 0,0066034 0.01623

66|*29 0.0058412 O*ILI60S
690,77 0.0052624 0.0IS99

709.S3 0.08480S6 0.0IS98

729,42 0.0864349 0.01089

739,00 0.0041260 0*01S91

7S1.84 0.0090849 0°01+98

781,14 0,0036400 0*01614
?71.20 0.09844SS 0*01613

778.21 0o0032741 0.01623

789.34 0.0031219 0*01635

791.72 0.0029859 0.01647

797.40 O*OOIe63S 0.01681

802.62 0.0027925 0.01674

80?.29 0.0026516 0.01689

811.99 8,002SS01 0.017i4
81S.42 0,0024740 0.01719

818*96 0.8023999 0*02732

822.21 0.0023227 0.01749

825.20 0.0022991 0.01766

827*96 0*0021920 0.01764
830.S0 0.0021329 0.01801

832.86 0.002077S 0.01819

SIS.OS 0.0020204 0.01836

037.08 0.0019763 0.01894

838.98 0.0019200 0.01872

840079 0*0018860 0.01090

42.820 0.003_6 1,57049 5.4505

42*042 0.00346 2.56930 S.3536

38*238 O.O03kS 1.56332 4.9392

34.813 0.00943 1.S5732 4.5576
31*729 0.00341 1,S5131 4.2143

20.9S1 0.00339 1.54928 3,9093

26._49 0.00337 1.53923 3.6271

24.196 0,00335 1.$3919 3.3766

22*I67 0.00332 1.$270S 3.2511

20.339 0,00329 1,52091 2.9483

18*692 0,00329

I7.208 0.00322

15*871 0,00318
14*666 0.00314

13.$80 0,00310
12*601 0,00305

11*717 0.00300

10*020 0.00295

I0.200 O*O02SO

g*SSO 0.00284

8*062 0.002?0

8*430 0*00272

7.q47 0.00266

1oS1474 2.7599

1.S0892 2,6021

1.S0226 2,4902

1,kqsgs 2.3299

1.48098 2*2066

1.48314 2,1024

1.47662 2,0102

1._7002 1,0292

1.46332 1.8986

1,49692 1.7979

1.44090 1,7464

1.k4202 L,70kO

1o43929 1,6702

7.$10 0,00299 1.42766 1.6490

7.112 |.10292 1.42026 1.6200

6.749 0,00244 1.41240 1,6210

5,418 0*00236 1.40426 1.6229

6.113 0,00227 $,39979 1,6393

S.837 0,00219 2*38683 1.6613

S,624 0*09207 1.37751 1,7296

9.405 0,00196 1.36767 1,7926

5.180 0.00189 1,39726 1.8686

4.945 0,00172 1.$4980 1,0603

4,607 0.00109 L.33234 2,1006

k*429 0*00143 1.31929 2,2664

4.134 0.0012S 2,30294 2.$674

3*787 0.00104 1,28291 2.9042

3,332 0,00078 1,29322 3.g044

2.491 0*00034 1,I8036 8*8838

1.784 0*00004 1.11800 3.$641

1.634 0.00190 1*09032 2,422?

1,$60 0,00198 1,08909 1.9463

1.484 0,00278 1,07667 1.$290

1.446 0,00347 2.0688? 1.3241

1,426 0,00410 1,06320 1.2009

1.416 0.00470 1.89879 1.1181
1.412 0,00926 1.00918 1,0964

1.412 0.00981 1.09216 1.0131

1.416 0,00639 1.i4096 0,g788

1.422 0,0068? $,04729 0*g010

1.430 0,10739 1.04928 0.0281

1*430 0,00700 1.04346 o*g08g

1.449 i.0084t 1.14185 0.8929
2.461 0*00892 1.04036 0.8703

1.473 0,00944 1*03003 0,8660

1.486 0.00995 1.83779 0.8993

L,499 0,01047 I*03664 0,8497

1.$13 0,01099 1.03597 0.8373

1.$27 0.01191 1.03498 0.8299
2.$41 0,01204 1,03364 0*8230

1.SS6 0*01206 1,03277 0.8170

1.$70 0,01389 1,03199 0.8116

1.$69 0,01360 1.03117 0,8082

1.600 0.01414 1,03044 0*8033

2.616 0.02469 1,02q74 0*7980
1.631 0.01924 1.02908 0.?949

1.646 0,01979 1.02849 0,7914

1.662 0.01634 1,02789 0*?882

1.677 0,01690 1.02728 0.7693

1.603 0.01749 2,026?4 0.7828

1.709 0.01002 1.02622 0.780S

1.724 0,01898 1.02972 0*7?84

+ TNO-PHASE 80UNOARY
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G-2o

060 PSZi ZS086R

TEI_IEROTURE YOLUNE

OEG, R CU FT/L8

4 99.052 0.01223
100 0.01125

10t 0.01136

110 0.01260

115 0.01259

121 0.012P1

IES 0.0120_

130 0.01297

139 0.01310

160 0.01323

169 0,01337

190 0.013SL

150 |.0336G

160 0*01301

160 0.1139P

170 0011016

170 1.01631
1|0 |*01kki

169 0.01667

190 0.01669

199 0,01SI6

000 0.01011
209 1.01990

210 0.01526

115 0.01599

220 0.01626

315 0.01656

030 0.0L617

03S 0,01711
000 1.01261

200 1.01003

2SO 0.010S0

299 0,01909

Zl,0 0.01969
269 O.Ollkf

2?0 0.02169

279 1.02209

|00 0,12919

Zig 0.03211

291 1.09002

_9 1.09990

300 1.06701
310 1.07709

321 0.00669

330 1°09662

361 |,10160

350 0,10012

360 0.L1623
370 0.12016

300 0,12907

390 0.131k0

kO0 0,13679

610 0°16206

620 0,16P1M
630 0.15223

660 0.1§719

6SO 0,16E88

Idrto 0.16691

670 0,17167

680 OoLP63I

690 0.10103
$00 0.10962

SLO 1.19026

920 O+L�kll

$20 0*19933

5_0 0,20381

561 |*20021
+60 0+212P1

$70 0°21713

640 0.22152

590 0.22090

600 0.23026

e TMO-PHASE OOUNOJRY*

TNERNOOYNAMIC PROPERTIES OF OXYGEN

ZSOTHERN Z$OCHORE ZNTERNIL ENYHILPY ENTROPY CV C? VELOCZTY
OERZVITXVE OERZV&TZVE ENERGY OF SOUNO

CU FT*PSIG/LB PSIAIR 8TU/L9 2TUIL8 8TUILO-R OTU I 10 -R FTISEC

2163.66 310.6 -03.082 -21.139 0,90266 O. E67 0.396 30_2

2129.96 315,9 -eZ,710 -80.268 0.90633 0.266 0.3% 3832

2031.66 303,3 -00.766 -P0.779 0.92966 0.261 0.396 3776

1960o36 291oi -20.707 -76.801 0.96607 0.267 0.396 3718

1851068 279.Z -76.020 -76.022 0.66160 0.253 0.396 3660

1769053 267.8 076.069 072,466 0057869 00250 0.3% 3600

1601.06 266.7 -72o911 0710667 0,39666 0.266 0,396 3539

1600.59 266,0 -70°556 -60.009 0.61019 0.263 0.396 3677

1921.64 |30.6 -66.996 -66.910 0.62006 0.239 0.396 3616

$669.07 229.6 °67.037 -66.931 0.63%0 0.236 0.3% 3350

1370,70 219.9 -65.078 -62,969 1.69329 0.233 0.396 3266

3291.51 206,$ °630117 °60.965 |,66616 0.230 0.397 3219

11El._ 197°6 -61.193 058.g70 0,67962 0,220 0.390 3153

1160.I14 14107 _J9,116 -560907 0°69291 0.225 0,399 3089

LIH,_ Lll,2 -07,216 -06.99t 0°70629 0.223 0.601 3017

I030.30 173.0 -96.261 -§2*292 1.71626 0.220 0*601 2%0

961,22 166,1 "03,260 "$G.981 0*72838 0,210 O.+OZ 2074

907*00 156*5 -510272 060°966 0073976 0.216 0.606 2000
069° Ip 169.1 °690275 -66.939 0,750|9 0.213 0.k06 E732

792,60 16109 -67.260 -660902 0°7617E 00211 0.609 2666

F37.30 L3S*O -69.290 -kZ.OS1 0.77237 0*209 0.612 2092

603*76 12002 -43.216 "60°709 0°70206 0.207 0._15 2519
631.73 121.7 -N1.169 -31.700 1,79313 0.229 0,619 269_

06L*26 115.3 -39.100 "36*S96 0.00329 0.E03 0.626 2369

632*21 119.1 °37*009 "34*662 0.01312 0.201 0*629 2293

606,62 10300 -36,091 -32,300 0°02326 0°199 0.635 2215

631._0 97.1 -3t.?kO -30.103 0.83313 00197 0.663 2139

39101_ 91,2 °30.650 -27.063 0.06192 0.196 0.692 2093

069.02 09.9 -Zl°265 -25.562 0.09295 0.199 0°669 1996
309°66 29,6 -25.970 -23.167 0.06295 0,190 0°600 1866

269056 76,2 °23.592 °20.721 0047306 0.196 0.697 1770

131.96 60.9 -21.133 -t0.186 0.08320 O.L�S 0.517 1683

193.02 62*8 -16,571 O15o937 0,09377 0°196 00566 1503

197*76 S7,I -13,871 -12o736 I*01666 O,LgS 0.$79 1673

222,9_ 0109 -110977 -90717 0°91619 l. 196 0.630 1302

91,09 66,6 -9.003 -6,316 0.92860 0,190 0.706 1219
51.96 38,1 -6,139 -2,501 0.96210 0,202 0.061 1079

29.66 30.0 -I.k61 2.969 0.96106 0.213 1*216 el6

6.4dl 19,6 7.170 12,277 1,99960 0,262 3°411 690

L|.06 11.1 19.305 27.390 1.06793 0.236 1.769 613

19,99 000 260220 330767 1.06990 0.216 00992 668

26°67 7,3 27,293 37,96N 1.40602 0.206 0.728 667

31._ 6,1 31.703 46*107 1.10610 0.191 0.529 707

66+09 5,3 35.102 66.906 1.11963 O.LBk O.kkl 737
92eI_ 6, T 30.013 53,060 1.10210 0°IP9 0.391 T_

66.51 6.3 k0,633 96.709 1,16339 0.175 0.399 769

72*00 k.O 63.060 60.261 1.15361 0.172 0.337 01l

79*63 3.7 _9.344 63,539 1.16265 0.170 0.320 032

06.16 3.S _2.536 66.669 1.17122 0*169 0.307 692

92.22 3.3 69.638 69.606 1.1?920 0.162 0.256 870

90.11 3.1 91*629 72*605 1.10609 0,166 0,206 080

L03078 2,9 53.66? ?S.kSO 1.19605 0.165 0*281 905

109026 2.8 95.611 70.230 1.20092 0.16_ 0.279 921

116._FII 2.? 57.510 80.956 1.20769 0,163 0.270 932

119,76 2.6 59.393 63.635 1,21329 0.163 0.266 952

126,01 2,5 61,261 06,17k 1,21966 0.162 0.262 gGG

129,75 2,k 63.066 08.67? 1.Z2571 0.162 0.259 981

136.09 2.3 66.871 91,690 1.23136 0.161 0.256 996

139.36 2°2 66°652 93*995 1.23616 0,161 0.263 1000

16600L 2.2 60,626 96.616 1.26215 0,161 0.251 1021

1_$.60 2.1 70°106 99.016 1.26230 0.160 0.269 103_

153.13 2.0 71.929 101.696 1.29231 0.160 0.267 1062

192.60 2.0 73.662 103,960 I.ZS?Lq 0,L60 0.266 1069

162,02 1o9 79,386 116,609 1.26196 0o160 O,Zkk 1021

166,39 1.g 77.101 108.866 1.26698 0.160 0,263 1003

170,21 1,0 70o8C9 111,262 1,22111 0.155 0,262 L095
176.99 1.0 60.311 113.679 1.2265_ O,LS9 O.2kL 1102

179.23 1.8 82,207 116.002 1,27902 0.159 0.260 1118

163.63 1.? 03,096 118.626 1.28610 0.159 0.239 1129

147.61 1.? es.s65 120.062 1.20026 0o159 0.230 1160

191o25 L,6 0?,266 123,2;2 1,29232 0.159 0.230 L151

199,66 t,6 00,969 125,612 1,29631 0,160 0.Z37 1161
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G-2(:i

TH(RHOOYNAflIC PROPERTIES OF OXYGEN

060 PSIA ZS08&R

TEI4P(RATURE OENSXTY YlOHlOV_ V(OPIOU_ -VIDPIOV_ (OVIOT_V THERMOL VZSCOSITY THERfl&L OZELECTRIC PRONDTL
CONOUGTIV|TY OIFFUSZVITY C ONSTONT NUN6ER

O(G. R LO/CU FT 8TUJL8 PSI&-CU FT/OTU PSZ& I/DOG. R GTU/FT-HP-R L8/FT-S_G $0 FTIHR
X 10 _

• 99.0S2 81.78908

100 81,64911

105 80.9043Y

110 00.15614

118 79,40410
120 ?8.64001

120 TT.08731

130 77.12161

130 76.38040

140 ?S,S7320

t4S 74,78953

150 73.99514
IS$ /3.29880

160 72.390?3

160 71.57272

170 70.74501

179 69°902?9

100 69.04632

108 68.1T880

190 07°29260 1S3.61

185 66.30?60 149.$0

200 65046144 144°07

ZOS 64.Sl141 140.33

220 63.53420 130*_

218 62.S2624 130.86

ZZO 61,482Yl 125.92

22S 60.39815 lZ0.03

230 Sg.26S76 115.Sq
Z3S 58.06309 111.35

240 56.00707 105.91

248 58,47561 103.23

ZSO $4,04766 94.06

2SS $2o49836 88.07

260 S0,78944 81,44

ZbS 40,88824 74.26

270 46.59662 66.49

ZTS 43.76024 $7.93
080 35*78420 47*47

285 31.18692 35.4_

290 1g.99245 34.31

2qS 16.68067 36.79

300 14.92401 30.04

310 12,83808 43.03

320 11.53478 k6.Tq
330 10*59144 50.39

340 9.8S660 53.??

380 9.29776 $7.07

360 8.7S4S8 60.27

3?0 8.32220 63,39

360 ?.94495 66*44

390 T.61009 69,43

400 T.3II?Z T2.36

410 7.04037 75.24

420 6.79439 70*00

430 5.$59X4 00*87

440 6.36173 83*64
450 6.26983 86.37

4GO 5.98181 89*07

47| 5.82519 $1.76
480 S.66993 94*42

490 S.52341 97.06
$00 5.38806 99.69

510 S°ZSOO6 102*30

520 S.13320 104.90

530 S.01592 107.50

$40 4.90642 110.09

$50 4.80130 112.67

560 4.70114 115,26

$70 4,60954 117.84
500 4.51419 120,42

590 4.426T7 123.00

600 4*34301 125.58

218.18 14.603 170329.68 0.0U18107 0.11206 42,835 0.00346 1.$7047 5,4518
217.61 14.$63 173S49°91 0*0013203 0,11179 42.068 0.00346 1.56934 5.3661

214*$4 14.342 164368.16 0,0018482 0,11035 38.262 0.00348 1.55336 4.9410

211.44 14*110 1SSS31*93 0.0018718 0,10883 34.835 0.00343 1,SS736 4.5598

008.29 13.881 147030.98 0*0010992 0.10723 31.750 0.00341 1.55135 k.2163

208*09 13.640 133888.24 0.0019200 0,10887 28.971 0,00339 1.$4532 3.9072

201.64 13.395 130994.79 0.0019895 0,10385 26,468 0.00337 1,53927 3.6288
193._ 13.14S 123439.91 0.0019926 0.10208 24.214 0,00338 1,53320 3.3782

195.16 10.090 116181.02 0.00202?0 0.10026 22.t03 0.00332 1,52710 3.1526

191*?? 22.63Z 109200,76 0.0020694 0,09835 20.354 0.00320 1,$2096 2.0497

180.19 12.372 I02S13.93 0*0021007 0.09645 18.T07 0.00328 1.S147Y 2.7672

144,75 12.188 96087.53 0.0021439 0,09485 17.22Z 0.00322 1.S0858 2.6033

181.16 11.863 8qgzl.?k 0.00219_ 0.09208 15.884 0.00318 1.S0233 2.4863

177.40 11.577 44004.98 0.0020459 0.09089 14,679 0°00314 1.49602 2,32_0

173.79 11,310 78331.04 8°0023009 0.088S7 13.$92 0.00310 1.48968 Z,ZO?S

169.86 11.842 72093.10 0.0003S99 0.08653 12.612 0.00308 1.48322 2.1032

168°03 10.7F5 6?680090 0.0024248 0.08448 11.Y28 0.00300 1.47670 2.0109

161.90 20.50 9 62687.63 0,0024959 0.08240 10.930 0.00298 1.47010 1.9298
15?.82 10.243 $7915.67 0.0U28742 0.08032 10.210 0.00290 1.46341 1.8591

g.gP8 S3327.$6 0.0026600 0.07801

9.710 48947.66 O.OOZ?STO 0.07610

0*451 44788*30 0.0025646 0,07396

0.191 407S3.70 0.0025855 0,07184

8*930 36528.49 0.0031224 0.06969

8*669 33277*36 0.0032785 0.06T03

8.407 25798*98 0.0034560 0.06530

8.142 26400.8S 0.0036664 0,06317

7.870 23329.62 0.0039111 O.060gs
?,399 20314.40 0.0042079 0.05069

P*OgS 17880°00 0.004S297 0,05643

6°806 149SZ.99 0*0069_91 0.05413

0.480 12482.06 0.0054050 0,05180

$.143 10175,33 0.0061749 8.04940

5.7_7 8012.60 0.0071081 0.04691

Y*3t3 6004.?S 0.00647?6 0.04429

k*OZ4 4197*79 0.0106t69 0.04148

_*301 2862*10 0.0148703 0.04008

3.390 1270.46 0.0206690 0.03952
2.576

2.366

2.464

2.k74

Z.S04

2.508
Z.SOS

8.490

Z .490

2.400

2,470

2*468

_.4S1

Z.442

Z.433

2.420

2.418

Z.410
Z.403

_.397
2,391

2.380

2.379
2.373

2*367

Z.362

2.356

Z,3Sl

2,346

2,340
2.335

2.329

2,324

2.318

202.08 0.0962671 0*04136

217°09 0.080960S 0,02578

326.74 0.0269893 0,023_5

401.01 0*0167428 0.02067

499,95 0*0122920 0.01832

563.95 0.0094226 0,0172S
610025 0,007?693 0,01667

648.74 0.0066783 0.01633

674.00 0.0050968 0,01614

697.09 0.00S3084 0.01603

710.30 0.0040359 0.01597

732.64 0.0044_24 0,01558

746.61 0,0041492 0.01S97

?$8.69 0.0036045 0.01602

769*24 0.0036873 0.01609

776.51 0.0034599 0.01618

766.71 0,0032865 0,91628

794.01 0,0031329 0.01639
800.S3 0.0029956 0,01602

006.39 0.0028720 0.01665

011.67 0*0027602 0,01670

816.40 0.0026584 0.016q3

800.80 0.0020652 0.01708
824.76 0.0024796 0.01723

028°38 0*0024006 0.01735

831.70 0.0023273 0,01752

834.78 0,0022553 0,0176q

83?.57 0,0021988 0,01787

840.17 0*0021364 0,01004

840.S? 0.0020608 0.01822
044,81 OoOGZ028k 0.01839

846,89 0*0019791 0.01887

e40.03 0.0019328 0,01878

050,64 0,0018084 0,01802

9.559 0°00284 1,48661 1o7962

8.970 0.002?8 1,44969 1,7467

8.430 0*00271 1*44263 1.7041

7,qss 0.00266 1.43541 1,6701

?.517 0,00ZS9 1.42801 1.6448

7.119 0.00282 1,42040 1.8201

0.756 0.00244 1.41280 1*6103
6.424 0.00236 2.40443 1.6219

6.120 0.00120 1,39808 1.633q

S,OkZ 0*00216 1.38704 1*6_85

5*630 0*0020? 1.37770 1.7230

S._IZ 0.00196 1.35704 1,7890

5.107 0.0018_ 1.3S748 1.8630

4.953 0.00173 1.34618 1.9630

4.796 0.00150 1,33380 2*0906
4.441 0.00144 1.31987 2,0723

k.148 0.00126 1,30374 2.5416

3.808 0*00106 1.08373 Z.9482

3.369 0*00081 1.25560 3.?5??

Z.SgO 0,00039 1.19720 ?,6903

1,835 0.0008S 1.12363 3,8842

1.661 0.0014Z 1.10247 2,5290

1.$80 0.00190 1.00136 2*0006
1,457 0*00270 1.07806 1.5560

1.486 0*00339 1.07013 1.J400

1.430 0*00402 1.06427 1.0118

1*403 0*00462 1.08972 1.1262

1.418 0.00510 1.08503 1.0647

1.418 0.00873 1.08293 1.0182

L.401 O.D06ZS 1.08027 0.9631
L,427 0,00677 1.04798 0.9547

1.435 0.00725 1.04890 0.9313

L,444 0*00780 1.0_407 0.9117

1.484 0*00631 1.04242 0.89_0

1,465 0*00881 1*04092 0.8806

L.477 0*00932 1.03984 0.8681

1,490 0,00983 1*03800 0.8571
1.903 0*01035 1.03711 0*8474

1,516 0*01086 1.03602 0*8388

1.$30 0.01138 1.03801 0.8312

1.544 0*02190 1.03407 0*8043

1,SS9 0.01042 1.03318 C.8180
1*574 0,01294 1*0303_ 0,8107

1.588 0.0134_ 1.03188 0.8090

1,603 0.01398 1.03081 0.8043

1.619 0.01452 1.03010 0,?998

1,634 0.01506 1.02943 0.7988
1.649 0.02561 1.00880 0,?922

1,655 0*01016 1,00819 0.?889

1,680 0.016_1 1.02761 0*?860

1.696 0.01726 1.00746 0.?834

1.711 0,01782 1.00683 0.7811

1.727 0.01837 1.02603 0.?79_

• TWO-PHISE 60UNOARY
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C'2a

THERMOOYNAHIC PROPERTIES OF 3XYG_N

070 PSZA ISOBAR

VOLUHE ISOTHERH ISOCHORE INTERN&L ENTNOLPY ENTROPY C Cp VELOCITY
OERZV&T|VE DE_IVATZVE ENERGY L_ OF SOUND

CU PTIL8 CU FT-PSIR/LB PSX&IR 8TU/L8 BTUILB BTUILB-R 8TU / LB -R FTISEC

gg.067

100

100

110

110

120

lZS
130

13S

140

140

XSO

1S0

160

160

1TO
ITS

1SO

100

190

190

200
ZOS

210

210

220

2ZS

200

230
240

Z4S

200

ZSS

260
260

270

ZTS

208

ZSS

ZgO

Z�S

300
310

320

330

340

300
360

370

300

300

4O0

410
420

430
440

400

460

470

48o

490

soo

o10

SZ|

o30

$40

Ss|

060

STO

SSO

SqO

600

0,01223 2144,27 318.4 -03.000 -81.111 0,502S0 0,Z67 0.396 3843

0,0122S 2120*40 $16,0 -82.114 -80.741 0*50629 0,266 0*396 3832

0.01236 2037.54 303,3 -00.152 "18.161 0,02S61 0,261 0.396 3776

0,01241 1941*20 251.1 -70.TgZ -76.702 OeS44OZ 0,207 0.356 3719

0.01259 1052*61 219.3 -76.833 -74*004 0.56161 O.ZS3 0.396 3661

0*01271 I766*47 267.8 -74.070 -72*828 0.S7644 0.2S0 0*395 3601
0.01264 1687,R1 256,7 -72*917 -70.849 0,SgRSg 0,246 0.395 3540

0.0t297 1601.56 Z46.0 -10.960 -60.871 0.61010 0.243 0.396 ' 3470

0.01310 152Z,67 230.6 -69.002 -66.493 0.625|3 0.239 0.396 341S

0*01323 1446.|8 229.6 -67.044 -64.013 0.63943 0,236 0.396 33S1

0,0133? 1371.73 215.g -65,00S -62,931 0,65334 0,233 0.306 3266

0.01351 129S.SS 206.5 -63.124 -60.540 0.66679 0.230 0.397 3220

0.01366 1229,50 197.5 -41.161 -50.961 0.67062 0,228 0.398 3154

0.01381 1262,02 108.7 -_g*lgs -56°970 0.69245 0,225 0.398 3086
0.01397 1095,54 100.3 -57*226 -54.975 0.70473 O,ZZ3 0.400 3018

0.01413 1031,50 172.1 -55.751 -02*974 0.71660 0.220 0.401 2949

0.01430 560*36 184.2 -53.771 -50.966 0.72832 0.218 0.402 2679

0.01448 g07,05 156.S -51.z03 -48.910 0.73960 0,216 0.404 280_

0.01/t68 050,51 149.1 -49.287 -46.925 0,7s070 0.223 0.406 2738

0*01486 793.70 142.0 -47*282 -44.088 0.76164 0.211 0*409 266&

0*01506 738.$S 139o8 -45.2b4 -42*838 0.77229 0.209 0.412 2594
1.01SZ7 605,01 128.3 -43.233 -40.773 0.78278 O.ZOl 0.415 2020

0.01SSl 633,04 121.8 -41,186 -30,609 0.79300 0,205 0.419 2446

0.01574 582.00 115.4 -39.119 -36.SR4 0.80320 0,203 0.423 2371

0,01_99 533.59 109, 2 -37.02g -34.403 O. 01322 O, 201 0.429 2290

0.01+26 406*04 103,1 -34*013 -32*253 0*02315 0,199 0.435 2217

0,01655 430*05 97.2 -32.764 -30,000 0*83302 0,191 0.443 Z137

0,01007 395.15 91.4 -30.571 -27.460 0.04285 0.196 0.452 2056

0.01721 301*36 80*6 -20*315 -ZS,SRE O* 85242 0.199 0.464 19_7
0.01759 313.99 79.8 -26.004 -23.110 0.86201 0.196 0.479 1EGg

0,01001 271*13 74.3 -23.631 -20.729 0.07287 0,196 0*496 1702

0.01849 232*62 68.6 -21.277 -18.159 0.88309 0.195 0.516 1687

0.01903 199.56 63.0 -18.623 -15*057 0.09356 0.19S 0.542 1588

0,01966 lSg*59 57.2 "10.930 -12.761 0*90439 0,195 0.076 1474

0.02043 124*44 51.Z -13.0§6 -9.764 0.91S13 0.196 0*626 1359
0,02141 92.14 44.9 -9.g09 -6.459 0*92810 0.190 0.695 1228

0.02216 60.70 38.5 -G.Egs -2,628 0*94224 0.202 0.840 1086

0.02405 31.86 30.7 -1.752 2.768 0.9S906 0.211 1.163 902

0,03073 4.36 20.8 5,972 10.922 0.99048 0,231 2.817 67g

0.04771 9.62 11*7 18.333 26,010 1,04303 0.237 1.g91 612

0,00812 10.S0 9.2 23.621 32,984 1.06607 0.216 1.051 647

t,06535 29*94 7.8 26,854 37,382 2,08166 0.209 0.7§0 666

0,0763S 36.10 6.3 31.399 43.699 1.10241 0,192 0.540 700
0.00517 48.23 5.4 34.861 40,083 1.11792 0.184 0.447 737

0.05289 57.04 4.8 37.810 52.774 1.13082 0.179 0.395 764

0*09990 65*00 k*4 _0.456 56.5Y0 1.14205 0,175 0*362 708

0.£0643 72*34 4.0 42.902 60.048 1.15224 0.173 0.339 811

0,11261 79,21 3.0 _0.205 63.346 1.16103 0.171 0.322 032
0.11850 85.69 3.5 47.402 66*493 1.17015 0.169 0.308 852

0.12417 91.87 3.3 _9.517 69.521 1.17823 0.167 0,898 870

0.12966 97079 3.1 51,565 72,404 1.18505 0*166 0.209 88_

0.13000 103.48 3.0 $3.560 75*309 1.19301 0.105 0,282 905

0,14021 108.99 2*9 50.510 78,099 1,199_6 0. 164 0.276 921

0.14S31 114.33 2.7 57,423 00.832 1.20650 0.164 0.271 937

0,1S031 119.53 2,6 59.303 03,519 1.21201 0.163 0.266 952
0,15523 124.60 2.5 61,155 86,164 1.21899 0.262 0.263 967

0.16008 129.56 2.k 62*904 84.773 1.22481 0,162 0.259 981

0,16486 134.kl 2.3 64,792 91.351 1,23046 0.161 0.2S6 995

0.16958 139.18 2.3 66,581 93.901 1.23596 0.161 0.254 1008

0.17425 143.60 2.2 66.355 96,42G 1.24120 0.161 0.251 1021

0.17007 148.47 2.1 70,114 98,930 1,24644 0.160 0.249 1034

0,18345 153.01 2.1 71.861 101,414 1.25146 0.160 0.2k8 2047

0.10799 lS7.49 2.0 73.596 103,661 1.2S63S 0.160 0.246 1060

0,19249 161*92 Z,| 75.322 104.333 1.26211 0.160 0.244 1072
0.19697 166.30 1,9 _7.040 100.771 1.24575 0.160 0.243 1004

0,20141 170.63 1.9 70.749 111.197 1.27079 0.159 0.2_2 1095

0,20083 174.9_ 1,0 80,453 113,611 L.27472 O*lSg 0,241 1107

0.21022 175.11 1.8 02,150 11&*017 1.27905 0.109 0.2_0 1210

0*_1450 103.30 1.7 03,042 110._13 1.28329 0*150 0*239 112_

0.21094 187,06 1*T 80.$31 120.802 1,28740 0,159 0,230 1140

0*22321 151.72 1.7 01,210 223,104 1.29152 0,109 C.238 1101

O.ZZ?SO 195.04 1.6 00*057 175.560 1,29551 O*lbfl 0*237 1142

• rMO*PHASE 90UNOJRY
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G-2a

TN(RMOOYN&HIC PROPERTI(S OF OXYGEN

870 PSZ& IS080R

TEHPERATURE DENSITY V(OHlOV)p ViOP/DU) v -V(OP/OV) T (OV/OT)p/V THERflAL VISGOSZTY TH[RHAL DIELECTRIC PRANDTL
CONOUCTZ¥ITY DIFFUSIVZTY CONSTANT NUHBEq

OEG, R LB/CU FT BTUILB P$Z&-CU FT/BTU PSIA I/O(G, R BTU/FT-HR-R LS/FT-$_C 50 FT/HR
X 10_

59,06? 81.T9244

100 81.65381

105 80090527

110 80.16130

115 Tg*405SS

120 78o65367

125 77.8q325

130 77.12T06

135 76*35655

140 75*50012

145 74*?q602

150 ?4*00504

155 ?3.20?03

260 72o35934

165 71o58185

170 ?0+75351

175 65°91311

180 59o05931
105 60*19061

190 67*30513 150.74

195 66*40115 149.44

200 65*47606 145.02

Z05 64.52713 140.46

010 63.55147 135.82

215 62.94501 131,03

ZZO 61.00332 126.10
225 60*42091 121,02

230 59029111 115.79

235 50.09161 11[,57

240 S6054010 106.15

245 55.51160 100.50

250 54.0q102 94.55

255 52,54575 00040
260 50,85246 01.81

26S 40.9355? 74.71

270 460?065? 67.03

275 43093692 5|.62

280 40.08055 40.45

205 32*54618 36.82

290 20096127 34.22

295 I?.20522 36.61

300 15.30277 38,64

310 13.05741 42.85

320 12,?4067 46.61

330 10.7650P 50.10
340 10,00984 53.60

350 9,35555 56.91

360 8*88050 60.12

370 8,438?2 63.25

300 8.05320 66.31

390 7o71218 69,30

400 ?.40722 72.24

410 ?.13201 75.1Z

420 6.88176 77.57
430 6.65272 00.77

440 6.44192 83.54

450 6*Z4696 86.27

460 6,06586 80.98

470 5,89700 91.67

480 S.73901 94.33

490 5,55073 96.98

500 5.45119 99.61

510 5.31953 202.22

520 5019503 104.63
530 5,07704 107.43

540 4*96502 110,02

550 4,05640 112.60

560 4,75654 115.19

570 4.66007 117.77

580 4,56750 120,35

590 4.47892 12Z.94
600 4.35407 125,52

210.24 14,603 175345.42 0,0018252 0*11206 42.84g 0,00346 1,S7050 5,4531

Z17.67 14.563 173632,37 0,0018197 0,11180 42,093 0,00346 1.56936 5.3686

214.61 14.342 164451002 0,0018445 0.11036 30,280 0,00345 1.56340 4.9439

211,51 14.115 155615019 0.001870? 0.10884 30.858 0.00343 1,55740 4.5620

208.36 13.081 147114.67 0.0018904 0.10725 31,771 0,00341 1.$5140 4.2184

205,16 10,641 138939,36 0000192?6 0.10559 28.990 0.00339 1,54537 3.9090
ZOL.g2 13,395 132079.36 0.0015507 0.10387 Z60486 0.00337 1.63932 3,6306

196,62 13.145 123524.93 0*0019916 0*10210 24,231 0.00335 1.53325 3,3798

195.27 12,891 116266.51 000020267 0010026 22.200 0,00332 1,52715 3.1541

191,85 12,633 185294.73 0.0020642 0,05841 20.3?0 0,00325 1.52102 2,9510

186.36 11,372 102600,40 0.0021044 0*09651 18*721 0.00325 1,51465 Z*7685

104.84 12.109 96174.51 0.0021476 0.09457 17.236 0.00322 1.50064 2,6045

101.24 11,044 90008.25 0.0021941 0.09261 15.897 0.00318 1*50235 2.4574

177.56 11.578 84093.04 0.0022443 0*09061 14*6ql 0,00314 1,49608 2*3250

173.80 11.311 78420.4? 0*0022907 0.08060 13.803 0,00310 1.48972 2,2084

169097 11.044 72901*37 000023579 0.00656 12.623 0.00305 1.40329 2.1040

166.05 10.777 677?0.82 0*0024226 0*00450 11.736 0,00300 1.47678 2.0116
162,04 10.510 62778,11 0.0024934 0.08243 10*940 0.00295 1.47029 109304

157*94 10.245 5?996,63 000025714 0.00034 10.219 0.0029@ 1.46350 1.8596

9,980 53019.02 0.0026577 0.07825

90717 49040.27 0.0027535 0.07614

5,459 4k051*69 0*0028605 0*07401

9.194 40040.01 0*0029800 0,07168
8,933 37023.59 0.0031169 0*069?3

8.6?3 333?3°38 0,0032?20 0.06758

8,412 29092.97 0.0034504 0.06540

8,147 25578.86 0.0036572 0.06322

7,07? 23428,67 0.0638959 0.06101

7,406 20410,82 0.0041940 0,05075

7,104 17676.56 0*0045131 0005649

6,817 15051.29 000049364 0.05420

0,496 12582.71 0°0054546 0005107

6.156 20275.51 00006132? 0.049_0
5.762 0115o64 0*00?0429 0.04701

5,334 6109*11 0.008375? 0.04441

4,852 4303.61 0°0104204 0,04162

4*335 2669,07 0,0144230 0.04020

3.621 1276.82 0.0240074 0.03523

2.702

2.363

2,465

2,47?

2.509

2.513

2,510
2.503

2.494

2°484

2*474

2 *464

20455

2*446

2.437

2.425
_.421

2.414
+.407

2.400

2.394

2.300

2,382

2.376

20370

2.365
2.359

2,354

2,348

E ,343

2.338

2,332

2,326
2,321

271.54 000764550 0.04096

205.80 0.0570050 0,03123

315,21 0.0206q65 0.02017

396.98 0,0195470 0.02209

500.08 0,0126050 0°01055

566,31 000095930 0*01741

614*08 0000?0?79 0*01679
650*62 0.0067542 0,01644

679.67 000059530 0.01623

703.30 0.0053400 0.01611

723,14 0*0040744 0001604

?39.04 000044905 0,01602

754.15 0.0041725 0.01604

766052 0.003904t 0,01608

777,32 0,0036740 0,01615

706*01 000034743 0.01623
75S.20 0*0032990 0,01633

002.66 0*0032438 0.01644

809.33 0.0030052 0,01656

815*32 0.0028806 0.01669

820.72 0.0027678 0,01683

825*61 0*0026652 0.d1697

830.05 000025714 0,01711

834.10 0,0024851 0.01727

637*80 0.0024056 0.01739

041,19 0,0023319 0.01756
544.30 0.0022635 0.01773

847.18 0,0021997 0.01790

849.03 0,0021400 0,01007

852.29 0.0020840 0.01825

854,58 0,0020314 0.01842

856.70 0,0019019 0,01060

858,68 0,0019351 0.0_870

860,53 0*0018908 0.0t895

9.566 0.00285 1.45671 1°7986

8*9?9 0.00279 1,44575 1.7469

5*446 0.002?2 1.44274 1,7042

7.963 0*00266 1.43553 1.6101

7.$25 0,00259 1.42014 1.6446

7.126 0.00252 1,42054 1,6277

6.?63 0,00144 1o41171 1.6156

6.431 0.00236 1.40460 1,6210

6o117 0,00228 1.39617 1.6325
5.847 0*00216 1,30725 1.6766

5*535 0,0020? 1.37755 1.7205

5.418 0*00197 1.36821 1.7853

5.19_ 0,00186 1.35779 1o8592

4,961 0,00174 1,34655 1.9568

4,716 0.00100 1.33425 2*0809

4.452 0,00145 1.32045 2.1586

4.163 0.00127 1.30452 2.5171

3,628 0.00108 1.28451 2.9_55
3,404 0.00004 1,25794 3.6327

2,702 0*00045 1.20636 6.6902

1,893 0*000?6 1.12987 4.2579

1.690 0.00134 1.10560 2.6449

1.600 0.00102 1*09375 2.0624

1.510 0*00262 1.07988 1.5634

1.467 0*00332 1.07141 1,3563
1.443 0*00395 1*06535 1.2230

1.431 0.00454 1o06057 1.1345

_.425 0.00510 1o05688 1.0711

1.424 0*00564 1.05370 1.0234

1.427 0.00617 1.05099 0.9074

1,432 0°00668 1.04862 0,5504

1.440 0.00719 1.04653 0.9345

1.448 0,007?0 1*04406 0.9145
1,458 0.00820 1,04290 0,8975

1.469 0.00671 1.04145 0.8828

1.481 0*00921 1.04005 0.0701

1.453 0,00972 1.03877 0.8509

1,506 0.01022 1.03758 0._491

1,520 0,01073 1.036_8 0.8404

1.534 0*01125 1.03545 0,0326
1._48 0.01176 1.03449 0.8256

_.$62 O.01228 _.033_9 0,81_4

1.577 0.01280 1.03274 0.0138

1.$92 0.01320 1.03194 0.8103
1.606 0.01382 1.03116 0.0053

1,622 0.01_36 1.03047 0*6007

1.637 0.01490 1,02979 0.7567

1.652 0.0154_ 1.02914 0.7530

1,667 0,01598 1,02053 0.7897

1,683 0.01652 1.02794 0.7867

1.698 0*01707 1.02736 0.7841

1.714 0.01762 1.02685 Q.7817
1.129 0.01817 1.02633 0.7796
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THERNOOYNAMTC PROPE_TI($ OF OXYGEN

880 PSZA ISOBAR

TENP£RATUR[

O£G, R

VOLUHE ISOTH(RM I$OCHOR[ INTERNAL (NIHALPY ENTROPY GV Cp VELOCITY
OERIV4TIV( O(_IVATIV( ENERGY OF $OUHO

CU FT/LB CU FT-PSIJ/L6 PSZA/R BTU/L8 8TU/L8 BTUILB*R BTU / 10 -R FT/SEC

99.001
100

10!

110

115

120

120

130

130

140

1kS

150

ISS

160

165

170

170

100
100

190

190

ZOO
200

210

ZLS

220

2ZS

230

235

240

240
200

2SS

260

260

270

2?S

28|
200

Zgl

290

3O0

320

320

330
340

300

360

37O

380

390

400

410

420

430

441
450

460

470

400

490

$00

+10

000

$30
$40

+00

_0

+70

000

59O

600

0.01Z23 2144.69 318,4 -03.DP9 -01.08? 0,00299 0.267 0.396

0.8122S 2127.33 316,0 -82.710 -80.722 0.S062S 0,266 0.396

0*01236 2|33.44 303.4 *80.?$8 °78.743 O.SZSS7 0.261 0,396

|o01247 1942,19 291.2 -?8.796 -76.764 0.54398 0,257 0.398

0.01259 1893.53 279.3 -76.830 -74.786 0.$8157 0.2S3 0.390

0.01271 1767,41 267,9 o74.801 -72,008 0.S7840 0.200 0,399

0.01224 1683.76 2S8.8 -72*923 -?0.831 0.$9404 0,246 0.39S

0,01296 16|2.93 2;6.1 -70.966 -68.893 0.61005 0.243 0.396

8.01310 1523.66 235.7 °69.009 o66.8?S 0.62499 0,239 0.396

0.01323 I447.08 230,7 -6P.001 -64.899 0.63938 0.236 0.398

1.01337 1372.75 216,0 -60.093 -62.914 0.65329 0.233 0,396

0,01391 1300,99 206,6 -63,132 o60.931 0,66673 0.231 0,397

1,01366 1231,06 197,9 -61o170 -Se.944 0,67976 O,ZZ8 0.390

0.01301 1162*09 106.0 -99.2£4 -96*904 0.69240 0.22S 0.390

0.01397 1096.63 140.3 -57.235 *94.959 0.70467 0.223 0.399

0.01413 t033.62 172.2 °90,261 -52.990 0.71662 0.220 0.401

0,01430 970.$8 164,2 *03,20t *50,951 0.72826 0.210 0,402

0,01440 911.21 106.6 -91,290 *40.936 0.73961 0.236 0.404
0.01468 851.70 149.2 -49,300 -48.911 0.79071 0.214 0.406

0001440 794.91 14200 -47.290 044,870 0*76197 0.211 0.408

0.11916 739.79 135.1 -4S.279 *42*829 0.77222 0*209 0.411

0*01927 686.20 126.4 *43.249 o40.761 0.73267 0,207 0,41S
0*01049 634.34 121.8 "kl,203 °38.670 0.79296 O,ZOS 0.419

0*11973 S03*91 LlS*S *39.137 -36,S74 0.00311 0.203 0.423

0.01598 S34,96 109.3 -37.049 -34.449 0.81313 0.201 0.426

0.01625 407.45 103,2 *34.934 -32,206 0.42300 0,199 0.435

0.01854 441,35 97.3 -32.780 -30.092 0.03291 0,197 0,442

0.01886 396,69 91.5 -30.604 -27.807 0,84273 0.196 0.451

0.01721 352.34 0007 *28,345 -25.541 0.09269 0,199 0.467
0.01758 312.91 79.9 -26.033 *23.172 0,06266 0.198 0.478

0.01808 272.72 74.4 -23.669 -20.735 0.37271 0.196 0.495

0.01847 234.28 68,8 *21.222 -18.211 0,80291 0.195 0.514

0*01901 197,29 63.2 -10.679 -15.977 0,89334 0.195 0.540

0.01984 16t.41 57.4 -15.997 -22.797 0.90414 0.195 0.574

0*02040 125.76 01*4 *13.134 -9.810 0,919§2 0,196 0*622

0,02236 94,18 40.2 -10.012 °6.031 0,92777 0.196 0,692

1.02260 62.93 38,9 -6.446 -20750 0,94164 0.202 0.831

0,02476 34,22 31.2 -2.023 2.012 0,95880 0,210 1.116
1.02970 10.41 2200 S.032 9.880 0,98662 0,232 2,398

0.04939 0.93 12*5 17.197 24*994 1.03762 0.240 2.'171

1.09631 17._b 9,S 22*994 32*269 1.06375 0,218 1.115

0,06371 29*|2 8,0 26.401 38.783 1.07927 0.205 0,78S

0,07484 37*43 6.$ 31,090 43.285 1,10082 0.193 O.SS2

1.06369 47*$8 5*6 34.615 48.250 1.11642 0.185 0.454

0009139 $6.47 4o9 37,606 S2,498 1.129_7 0.179 0,400
0,09830 64.49 4,5 40.278 56.310 1.14089 0.176 0.365

0,10489 71.84 4,1 42,743 59.834 1.15107 0.173 0.341

0.12102 78,79 3.8 45,061 63.153 1.16042 0.171 0*323

0.11608 05.31 3.6 47,270 66.316 1.16906 0.169 0,310

0.12392 91.52 3.4 49,395 69.359 1,17720 0.168 0.299

0,12797 97.47 3*2 510451 72,304 2*10445 0,166 0*290
0.13326 103.19 3.0 03*453 75.189 1.19210 0.165 0,203

0.13043 101.72 2,9 59,410 77.967 1*19901 0.164 0.277

0,14349 114.09 2,8 57,327 80,709 1.20562 0.164 0.272

0,14049 119.30 2.7 59,212 83,402 1.21196 0.163 0.267

0.15332 124.39 2.6 61.069 66.053 1.21805 0.162 0,263

0,15812 129.3r 2.5 62,902 08.66A 1*22393 0.162 0.260

6.16286 134.24 2,4 64,713 91,251 1.22961 0.161 0.257

0.16794 139.02 2.3 66.506 93.806 1.23910 0.161 0.254

1,17216 143.71 Z.Z 68.282 96.336 1.26043 0.161 0.252

0.17674 148.34 2*2 70.044 96.844 1.24560 0.160 0.290

0*18127 153.89 2.1 71,793 101.332 1.25062 0.160 0.248

0.18577 197,35 2.0 73.53_ 103.802 1.25552 0.160 0.246
0*19023 161.82 2.0 75.259 106.257 1,26026 00160 0.245

0*19466 166.21 1°9 76.970 108.698 1,26493 0.160 0.243

0.19906 170.55 1.9 70.689 111.127 1.28947 0.159 0.24Z
0,20343 174.85 1.0 00*394 113.544 1.27391 0.159 0.241

0.2077A 179.11 1*6 62.093 115.952 1*27024 0,199 O*ZkO

0,21211 103.33 1.0 83,787 118,350 1,28249 0,159 0,239

0*21641 187.52 1.? 89.476 120,741 1.28669 0.199 0*239

0.22070 191,68 1.? 37*162 123.125 1.29072 0,159 0,238

0.21697 195,81 1.6 08*045 125.503 1.29472 0.160 0.233

! TMO-PHASE OOUNOARY

3843

3833

3777
3720

3661
3602

3541

3679

3416

3392

3287
3221

3104

3087

3019

2950

2880

2810

2739

2668

Z$95

2522

34**4

2373

1297
2219

2 140

ZOSO

1_$5

1072

1789

16%
1592

1483

1368

1236

1096

910

70S

61E

649

660
700

736

763

785

811
832

001

370

806

505

921
937

952

981

995

1003

1022

1035
2047

1060

1072
10B6

1096

110;'
1119

1130
1141

1151

1262
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C o2a

860 PS3A _50OAR

TENP(R&TURE DENSITY

O[G. R LB/CU FT

+ 59.081 81.79501 218029

100 et.6SOSt 217.?;

20S 00.91419 21;.68

110 80.166;5 211.58

115 79.;1495 200.k3

120 78.65933 205.24

IZS T?.69919 ZIZ*O0

130 77.13;10 198.70

13S 76.36396 19S.35

140 ?S,58703 191,_

145 ?4,80391 180o;7

150 T4.01393 104.54

lSS 73*21516 181033

160 ?Zo_O?gS 177.66

t65 71o59096 173.91

170 T0.76320 170.08

IT5 69.92342 166.16

180 69*07031 162016
189 64.20236 198.07

190 67.31782 IS3007

195 66,41468 149.57

200 69.49064 145,16

209 64.5;301 140.64

210 63.56862 135.95

215 61.56373 131*20

Z20 61.51306 126.20

225 60.;4362 121021
230 59.31637 116*00

Z3S 58.12001 111.79

2;0 56.87218 106.39

2;5 5505;538 100.76

250 S;.13366 54.8;
2_5 52060064 08.72

260 50051;?6 82.18

265 49.01946 75.15

Z70 46.0t392 6?.56

Z75 44.09864 59*28

280 ;0035335 49.39

285 33.617;1 38.19

290 22.03033 34.20

295 17.75550 36.;;

300 10*65524 38.;5

320 13.35194 42.67

320 11054940 ;6.;;

330 10.54200 50.01

3;0 10.16430 53.44
350 5.$3423 56°?6

360 9.00?09 55.96
370 8,55567 63.11

300 0.1622S 46.10

390 ?.51461 69.15

400 ?,50395 72.12

;10 7,2236? 75.01

420 6*%932 ??.06
430 6.73646 00.67

;;0 6*52225 83.;;

;50 6.32;20 06.18

460 6.14031 08,89

;?0 5.96809 91.56

;80 5,80855 54.25

;50 5*65811 96.09

500 5.51657 99,53

510 5.38305 102.15

510 5.25660 104.75

530 5*13719 IO?.3S
940 5.02364 109.95

550 ;.5156; 112.5;

560 ;.81276 115*12

570 4o71;61 11T.73

500 _,62082 120.29

550 4.53105 122.87

600 ;.;4513 125.46

* TNO-PHA5( 80UNOARY

THERNOOYNANZC PROPERTIES OF OXYGEN

V(OH/OV_ VtOP/OU_ -V tDP/OV_ (OV/OT)p/V THERMAL
GONOUG_IVITY

BTUILB PSI&-GU FT/BTU PSI, l/ OEG* R

1;.603 125;41,15 0*00381;6

14.$63 173714.00 0.0G18291

1;.343 164533.65 0.0018;39

140115 155698.;; 0,0018700

13,861 147190.3; 0.0010976
13.641 139023.46 0.0019268

13.396 131163.90 0.0019576

13.145 123609052 0*0019906

12,851 116351.9T 0.0020257

12,633 105389.60 0.0020631

12.373 102666,8; 0.0021032

12,105 96261.46 0.0021;62

11,645 90095,73 0,0021926

21°S70 04101.06 0*0022426

11.312 78509.06 0.0022%9
11.045 73071.56 0,0023559

10,770 67860.61 0,002420;

10.512 62066055 0.0024910

10.246 58067.9; 0.0025667

5.502 53512.63 0.00265;5

0*719 45132.02 0.002?459

5,456 4;945.02 0.0024565

_.15T ;0942.16 0*0029761
0*537 37118.60 0*0031115

0.677 33469.30 0.003265?

0.417 25989.06 0.003;;28

0*103 26676°75 0.0036;81

7,86; 23527*59 0*0038887

?.412 20507.07 0.0041003

7.112 1TTTZ.57 0000;;966

0.825 15149.40 0.00491;0
6.507 22682.31 0.0054247

0.169 10377.36 0.0060913

5°??? 0218.30 0,006979;

50356 6213.03 0.000277;

b.879 4408,8; 0.0_02489

;,375 27?5.23 0.01;0101

3.683 1382,06 0.0225976

2.819 349.94 0.0627959
2.365 196.69 0.0634658

Z.466 311.57 0.03060;;

2.;81 392.76 0.0204044

2,513 500°10 0.0129293

2.518 568.60 0.0057676
2.515 617.85 0*0079889

2.508 655.45 0*0068311

2.499 665.30 0.0060090

_.;89 709.6_ 0.0053926

2,;T9 729,50 0.00;9092

2,;60 747,02 0.0045187

2,455 761,68 0o00;1555

2.;45 77;.35 0*0039237

2.4;1 785.39 0,0036907

2.;32 755.10 0.0034867

_.;2; 003,68 0.0033115

2.;17 811.31 0.0631547

Z.6LO 818,13 0.0030149

2,;03 82;,25 0*0028891

Z.39T 025.7? 0°0027T54
Z.351 834.76 0,0026720

2.365 035,30 0.0025775

Z.379 8;3.;3 0.0024507

2.3?3 8;7o21 000024106

2.368 850.67 0.0023365
Z.362 853.86 0,0022677

2,35? 056.79 0.C022035

2.351 855.50 0.0021;35

2.346 862,01 0.0020873

2.3;0 864,3; 0.00203;5

2.335 866.51 9.00198;7

Z.329 868.53 0.00193??
2.32; 8T0._2 0.0018932

V|SCOSITY THERHAL OIELECTRIG PRANOTL

OIFPU$IVZTY CONSTANT NUN?ER

8TU/FT*HR-R LO/FT-5_C $Q FT/_R
X 10_

0.11207 ;2,663 0.003;6 1*57052 5.4543

0*12281 ;Z.110 0.00346 1.569;2 5.3712

0.11037 38.310 0.00345 1.563;4 ;,5463

0,10885 34,880 0.003;3 1.557;5 ;*56;2

0.10726 31.752 00003_1 1.551;; 4,2204

0,10560 29.010 0.00339 1.54541 3.9109

0.10300 26.505 0.00337 1.53937 3*6323
0*I0211 24.2;9 0.00335 1053330 303815

0,10029 22.216 0.00332 1.52720 3,1S56

0.09843 20.385 0.00329 1.52107 2.9524

0.09653 10*736 0,00326 1.5 1492 Z.7697

0.09;59 17.250 0000322 1.50870 2.6057

0.09263 15.510 0,00318 1,50240 2.4585

0*09064 14.703 0.00314 1.49615 2.3266

0*08862 13*6L5 0*0031C 1.;0979 2.2093

9.08658 12.63; 0.00305 1.;0336 2.1040

0.08453 21o?;4 0.00301 1.47686 2.0123
0.08246 10.550 0.00256 l._?OZ? 2.9310

0.08038 10.220 0.00290 L*k6355 1.8601

0.0?828 9.577 0,0028_ 1.45661 107590

0,67617 8,907 0.00279 1._4990 1.7472

0,07405 8*;5; 0.0027_ 1*;4285 1,70;3

0.07152 7.971 0.00266 1.;3565 1.6700

0.069?7 ?*532 0000159 1.42827 1.6443

0.06762 ?.13; 0.00252 1*;2060 1.6272

0*06545 6.770 0.002;_ 1041286 1.6190

0,06327 60;38 0.0023? 1,40477 L.6200
0006106 6.133 0.00220 1*39635 1.6312

0.05861 5,853 0.00217 1.387;6 1.67;2

0.05655 5.6;1 0.00208 1.378_3 1.7179

0*05;2? 5,425 0,001g? 2.360;8 1.7817

0.0519; 5*Z01 0,00187 1.35810 1.8546

0.0_956 ;.969 0.0017; 1.34693 1.9507

0,0;710 ;,?25 0.00261 1.334T0 2.D714
0.04452 ;*;63 0,001;6 1.32102 2.Z;$3

0,04175 ;.177 0.00129 1.30529 2,_937

0.0;01; 3*8;? 0*00110 1,28605 2,8656

0,03917 3,436 0.0006? 1.26004 3.52;4

0,0;049 2*?g; O.OODSO 1.21360 5.9559

0.03260 1.508 0*00068 1.13679 ;,6823

0*02;93 1.721 0°00126 1.10533 2.7715
0,0215; 1.621 0.00175 1.09623 2.1258

0.01870 1.52; 0*00255 1.08154 1.6117

0.01757 1.;77 000032; 1._7271 1.3730

0.01652 1.;52 0*0030? 1.06645 1.23;3

D*01654 1,;36 0.00;46 1.06163 1*1;29

0*01632 1.432 0*00502 1.05773 1.0776

0.01619 1.431 0.00556 1.05;;8 1.0287

0.01611 2.;33 0*00608 1.05172 0.g918
0,01669 1.;38 0*00659 1,0;529 0.9621

0.0161C 2.;45 0*00710 1.0;716 0._378

0.0t61; 1.;53 0.00760 1.04525 0.9173

0,01620 I*_63 0,00010 1.0;354 0*9000

0.01620 1.;74 0.00060 1*04299 0.8851
0.01636 1.;85 O.O05LC 1.0;056 0.8721

0.016;9 1.;97 0.00550 1.03926 0.0608

0*01660 1.$13 0.01010 1.03605 0.0508

0*0L673 1.52; 0.01061 1.03693 0.8_19

0.01&07 1.537 0*01112 1.03585 0._3;0

0.01701 1.551 0.01163 1.03;91 0,8270

0.01715 1.565 0.0121; 1,03400 0,0206

0.01730 1.580 0.01265 1.0331_ 0.8150

0.01742 1.595 0.0131; 1.03233 0.811_

0.01755 1.610 0.01367 1.03156 0*8062

C.01776 1.625 0,01_20 1.03003 0.8C16

0,01793 L,6;0 0.01;73 1.03015 Q,7975

0*01810 1.6S5 0.01527 1*029;g 0,7930

0*01820 1.670 0*01580 1.02887 0.7905
0.018;5 1.685 0*01634 1.02827 0.78T5

0.01563 1.701 0*01685 1.02Y71 0*7848

0,01050 1,716 0.017;3 1.02716 0.7_23

o,01e98 1.732 0.01790 I._2_6; _,7802
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G-2a

890 PSIA [508AR

TENPERATURE VOLUNE

0EG, R CU FT/LB

+ 09.095 0.01Z23

100 0.01225

105 0.01236

110 0.01247

115 0*01259
120 0,01271

125 0,01204

130 0.01296

135 0.01309

140 0.01323

145 0*01337

158 0,01351
155 0.01365

160 0001381

165 0.01397

1TO 0.01_13

175 0.01430

100 0.01448

105 0.01466
190 0,01;85

195 0.01505

ZOO 0.02527

205 0.01549
Z10 0.01573

Zt9 0.01596

220 O.OLGZ5

225 0.01654

Z30 0.01665

235 0.01720

240 O.01TS?

245 0.01r99
ZSO 0.01846

ZGS 0,01899

260 0.01962

ZbS 0.02037

270 0.02131

279 0,02260

288 0.02459

285 0.02899
290 0.04311

295 0.09451

300 0.06210

310 0.07332

320 0.08223

330 0.08993
340 0.09690

350 0.10337

360 0.10940

370 0o11530

380 0.12089

390 0.12830

;00 0.13156

420 0.13669
420 O*I;L?O

430 0.14862

440 0.15145

450 0015521
460 0,10090

470 0.16554

400 0,L7012

490 0,17465

500 0017915

510 0.18360

$20 0.18802

530 0.19240

540 0,19676
SSO 0.20109

560 0.Z0540

570 0.Z0960

580 0.21394

590 0.21619
600 0.22241

" TgO-PHASE 90UNOARY

THERHOOYNANZC PROPERTIES OF 0XYGEN

|SOTHERN I50CNORE INTERN&L ENTHALPV ENTROPY C_ Cp VELOCZTY
OERIVATIVE DE_ZVATZVE ENERGY OF $OUNO

CU FT*P$1A/LB PSZA/R 8TUILB OTU/LB 8TUILO-R 8TU / 18 -R FT/SEC

2145.90 310.4 -83.07? -81.062 0.60261 0,26? 0,396 3843
2128.22 315.0 -82.722 -80,704 0,50621 0.255 0.395 3833

2034.3; 303.k -80.761 -70.724 0.02953 0.251 0.395 3776
1943.10 291.2 -78.001 -76.745 0.5;394 0.257 0.396 3723

1854.45 279.4 -76.843 -74.768 0.55252 0.253 0.395 3662
1760.35 267.9 074,885 -12,790 0.57835 O.ZSO 0.395 3502

1584.72 256.0 *72.928 -70.813 0.59450 0.245 0.395 3541

1603.50 246.1 -70.972 -68.835 0.61001 0.243 0.395 3479

1525.65 235.7 -69.019 -66.857 0.62494 0.239 0.396 3427

1448.09 ZZS.7 -67,058 -64.878 0.63933 0.236 0.396 3353

1373.77 216.0 -65.100 -62.897 0.65323 0.233 0.396 3504
1301.53 206.7 -63.140 -60.014 0.66660 0.231 0.397 3222

1231.62 197.8 061.178 -58.92? 0.679?0 0,220 0.398 3155

1163.67 188.8 -590213 -56.93? 0.69234 00225 00398 3088

1097.73 180.4 °57.245 -54.943 0.70462 0.223 0.359 3020

1033.74 172.2 -55.271 -52.943 0.71556 O.EZO 0.401 2951

971.64 164,3 -53.292 -50.936 0,72819 0.210 0.402 2882

911,37 1S6.7 -51*306 °48.921 0073954 0.215 0.404 2611
852*89 149.3 -49.312 -46.896 0.75064 0.214 0.405 2741

796.12 142,1 -47,309 -44.861 0.76190 0.221 0.400 2669

741.03 139.Z -45.293 -42.812 0.77214 0.209 0,412 2597

607.55 128.5 -43,264 -40.749 0.782S9 0.207 0.414 2524
63$.54 121.9 -41.219 -38.667 0.79288 0.205 0.4t8 2450

565.25 115.6 -39.155 -36.S64 0.80302 0.203 0.4Z3 2379

536.34 109,4 -37.069 -34.436 0,01303 0.201 0.428 2299

486.86 103.4 -34.956 -32.279 0.02295 0,199 0.434 2221

442.80 97.4 *32*012 -30.087 0.83279 0,197 0.442 2142

398.14 91.6 -30.631 -27.853 0.042150 0.195 0.452 2061

394.32 05.0 -28*375 -25.541 0.85255 0.199 0.467 1962

314.02 80.1 -26.071 -23.175 0.86251 0,198 0.470 1875

274.30 74.5 -23.707 -2U.742 0.87255 0.195 0.494 1708

235*93 59.0 -21.255 -18.224 0.00272 0.295 0.513 1695
199.02 63.4 -18.726 -15,596 0.89313 0.195 0.539 1597

163.2Z 57.6 -16,059 -1Z.826 0.90309 0.195 0,571 1488

125.66 51.? -13.231 °9.054 0.91521 0.195 0.618 1372

96.20 45.5 -10.112 -5.600 0.92?37 0,190 0.606 1244

6§.09 39.3 -6.591 -2.867 0.94107 0.201 0.817 1107

36.55 31,8 -2.270 1.775 0.95779 0,209 1.075 034
22,55 23.0 4.267 9.045 0.98350 0.228 2.200 732

8.23 13.3 15.984 23,088 1.03234 0.242 2.389 514

16,57 9.9 22.336 32.319 1.06052 0.220 2.106 544

24.12 6.3 25.934 36.169 1.07683 0.207 0.816 564

36.54 6.5 30.750 42,852 1,09078 0.193 0.554 703

46.94 5.7 34.372 47.924 t.11409 0.285 0.460 ?35
59,90 S.O 37.400 52.220 1.12812 0.180 0.404 763

63,90 4.5 40.099 56,068 1,13961 0.275 0.358 788

71.42 4.2 42.583 59.619 1.14990 0.173 0.343 810

78.37 3.9 44.917 62.959 1.15931 0.171 0.325 831

84.93 3.6 47.138 66,139 1.16002 0,159 0,311 891

91.18 3._ ;90272 69.196 1.17528 0.168 0.300 870

97.15 3.2 51.337 72.153 1.18385 0.166 0.291 080

102.90 3.1 53.346 75.028 1.19214 0.165 0.284 905

208,45 Z.9 55*309 77.835 1.19807 0,165 0.270 922
123.84 2.0 57.232 00.585 1,20470 0.164 0.272 937

119.08 2.7 59.122 03.286 1.21205 0.163 0.268 952

124.18 2.5 50.903 85.943 1.21716 0.252 0.254 967

129.10 2.5 62.820 08.564 1.22305 0.162 0.260 98L

134,06 2,4 64.634 91.152 1.22074 0,161 0.257 995
130.06 2.3 66.430 93.712 1.23;24 0.151 0,255 1009

143.57 2.3 68,209 95.245 1.23950 0.151 0.252 1022

140.20 2.2 59.974 98.758 1.24475 0.150 0.250 1035

152.77 2.t 71.725 102.249 1,24979 0.160 0.248 2040

157.28 2.1 73.4_5 103,723 1.25469 0,160 0.247 1050

161.73 2.0 75.195 106.181 1,29945 a.160 0.245 1072

166.12 2*0 75,915 108.625 1,26412 0,160 0.244 1084

IT0,40 1.9 78*629 111,057 1.25865 0.150 0.243 1095
L74.78 L*9 80*336 113.477 1.27310 0.159 0,242 1160

179.05 1,8 82*035 115.887 1,27745 C.15_ 0.241 1119

183.28 1.8 03.731 118,288 1,2817C 0*150 0,240 1130

187.48 1.? 80,422 120,681 1.28586 0,L59 0.239 1141

191.59 1.7 87.109 123.057 1.28994 0,159 0.230 1152
195*70 1.? 08.?93 125.447 1.29394 0.159 0.230 t163
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890 PSZA ZSOOAR

TEMPERATURE DEHSZTY V(DHIOV_

OEG, R L81CU FT 8TUIL8

* 99,095 01.79757 215.35

100 81.66321 217o50
105 80.91911 214*74

110 80.17159 211.64
115 79.42034 208,50

120 78,66499 209031

LZ5 77.90513 ZOE,O?

130 T?,14034 198.78

135 76037012 195.43

140 75.$9394 192.03

145 74.8t119 108._

150 74.02102 165003

159 73.22320 181.43

260 ?2.41655 17?*76

165 71060009 174.01

17D ?0.77267 170*10

175 69.93372 166,28

180 69.06130 162.28

165 680E1410 158.19
190 6?°33039 154.00

195 66*42015 145.71

200 65,50520 145,31

205 64*55875 140.79

Z10 63050570 136.15

E15 62,54239 131.37

EEO 61,54435 126.46

ZZ5 60,46624 121*41

Z30 . 59,34154 116.21
235 56.146Z9 112.00

240 $6.90410 106.63

E45 55.58594 101.02

250 54,17639 95.$3

ZSS 5E*65111 85*85

_0 50.97637 8E.54

265 490053?6 75*59
ZTO 46.51898 68,00

275 44.Z5487 59.93

Z80 40.66603 50009

285 34.49153 39050

250 23.1990Z 34.26

295 18.34607 36.30

300 16.10E26 38.27

310 13.63834 42*42

320 12.16100 46026

330 11.12006 49.85

340 10.31444 93.29
350 9067380 56,61

360 5*13435 59*83
370 8.67315 60.98

380 8007170 66,05

350 ?.91T38 69,05

400 ?,60103 72.00

410 ?031596 74.90
420 T.05706 77*75

430 6.6E036 00,57

440 6.60271 53.34

450 6.40156 86,09

4,60 6.01485 68.00

470 6,0408? 91,49

_80 5.87817 94.16

490 5.72556 96.81

500 5.58200 95.45

510 5.44661 102,07

520 5,31862 104.60

530 5.19737 107,20

540 5.0ezze 109.88

550 k*_?28k 112.47

560 4*86860 115.05
570 4,76q16 117.64

580 4.67415 1Z0.22

590 4,58326 122.81

600 4.49620 125,40

0 TNO-PHAS( DOUNO&RY

C-2a

THERMODYNAMIC PROPERT[E$ OF QXYGEM

V(DPIDU) V "V(DP/DV) T

PSIA-_U FTIOTU PSIA

14*602 175496.80

14.563 173797.23

16.343 164616.67

14.115 155781.67

10.881 147E81.99

13,641 139107.54
13.356 131248.42

13,146 123694,90

120090 116437.42

1E.634 109466*60

IZ,373 100773.2S

12.110 56340038

11*645 90183.18
11.579 84865*05

11,313 76597.6E

12.046 73160070

10.779 67950,37

100513 62958.94

10.248 58176.99

9*964 53603.39

9,722 45225.31

9.460 45030.20

9.200 41036.23

8.941 37213.53

6,602 33565,13

0.4ZZ 30006.64

8.159 26776.51
?.851 23626.37

7.415 20603°24
7,120 17885.23

6.834 15247*30

6,517 12781.67

S,182 10477.95

5.79Z 6320.59

5.377 6316,54
4.906 4513.49

4.410 2880.63

3.742 1486.28

2,g25 4320?3

2.372 190.90

Z,466 303.96

2.485 388.40

2.514 496.36
Z.523 570.61

2.520 621,57
2,513 660.24

2*504 650093

2,493 715.87

2.483 736.64

Z.473 75k.18

2,463 765019

2,453 702015

2.444 793046

2.436 803.35

2.428 812.16
2.420 815*96

2.413 026.92

Z.406 833.18

2,400 830,81

2.394 843.91

2.388 846.55

2*382 052077

2.376 856.62

2,370 860.16
2.365 863.41

20359 866.40

2.354 869.17

2.348 871,73

2.343 87_.11

2.337 876,32

2,332 87S,3q

2.326 880031

(DV/OT)JV THERHAL VISCO$1TY THERMAL DIELECTRIC PRANDTL
r _DNOUCTIVITY 01FFUSIVITY CDNSTANT HUMBER

i/OEG. R BTU/FT-HR-R LB/FT-SEC SQ FT/HR
x 105

0.0010141 0.1120? 42087? 0,00342 1,57054 5,_556

0.0018104 0011182 42,144 0.00346 1.56946 5.3737

0,0018432 0.11038 38.334 0.00345 1,56348 4.9486

0,0018693 0.10886 34,903 0,00343 1,55749 4.5664
0.0016966 0.10727 31,813 0,00342 1,55148 4,2224

0,0019260 0010561 29.030 0.00340 1094546 3.9128
0.0015569 0,10390 06*524 0.00337 1,53941 3,6341

9.0019897 0.20213 24.266 0.00335 1.53335 3.3831

0.0020246 0.10031 22.233 0.00332 1,52725 3o1572

0.0000620 0.09645 20.401 0.00329 1.52113 2,9536

0.0021014 0,09655 18.750 0.00326 1.51497 2,7710

0.0021449 0009461 17,263 0*00322 1.50676 2,6066

0,0021911 0.09265 15.923 0,60315 1.50252 204596
000022410 0,09966 14.716 0000314 1.49622 2,3278

0,0022951 0.00864 13.627 0.00310 1.46586 2.2102

000023540 0,08661 10.645 0.00305 1046344 2,1056

0.0024282 0,06456 110759 0.00301 1.47694 200130

0.0024805 0.08269 10,959 0.00Z96 1.47036 1,9316

0.0625659 0.06041 10,238 0.00290 1.46366 1,6606

000026514 0.07831 9.585 0,00265 1.45690 1,7993

0,00Z7464 0.0?620 8,996 0,00279 1.45000 1,7474

0.0026524 0,07406 8.462 0.00273 1.44296 1.7044

0.0029715 0,07195 ?,979 0.00266 1,43577 1.6700

0.0031061 0.06981 7.940 0.00260 1.42840 1.&441

0,0032553 0,06766 7.141 0.00252 1,42062 1,6268

0.0034352 0.06550 6.777 O.OOZ4S 1.41302 1.6163

000036351 0.06331 6,449 0.0023? 1.40494 1,6190

0.00387?7 0006111 6.140 0.00229 1.39654 1.6296

0.0041667 0,85886 5.858 0.00217 1.36767 1,6720

0.0044803 0.05661 5.647 0000208 1.37646 1.7155

0.0046920 0.05433 5.431 0,00298 1.36875 1,7782

0.0053953 0.0S202 5,206 0.00187 1.35842 1.8501

0.0060506 0,04964 4,977 0.00175 1.34729 109447

0.0069176 0.04719 _.734 0,00262 1.33515 2.0621

0.0081822 0.04462 4.474 0000147 1.32159 202325

0*0200774 0.04189 4.191 0.00130 1.30604 2,4712

0.0136278 0.04019 3,666 0,00111 1.28715 2,8283

0.0213636 0.03923 3.467 0,00064 1.26201 3,4294

0.0631750 0,04006 Z*871 0,00055 1.21953 5,4172
0.0696539 0.03403 Z.032 0,00061 1.14436 5.1349

0.0326842 0,025?4 1,754 0,00118 1.11306 2*9095

0,0213282 0,02200 1,643 0,60167 1.09880 2.1931

0,0132941 0.01903 1.538 0,00247 1.08307 1.6414

0,0049463 0.01773 1.488 0,00317 1,07403 1.3902

0,0081010 0.01705 1,461 0,00380 1,06755 1,2459
0.0069090 0.01665 1.446 0,00438 1.06259 1.1513

0.00606?2 0*01641 1*434 0.90494 1.05860 1.0842

0.0054366 0,01628 1.437 0*00548 1.05527 1.0340

0.0049441 0,01619 1*439 0.D0599 1.05243 0*9962

0,0045471 0*01615 1.443 0,00656 1*04996 0,9659

0,0042193 0,01616 1.450 0,00706 1,04779 0.9410
0*0034434 0*01619 1.458 0,00750 1.04585 0,9202

0.0037075 0.01625 1.467 0.00000 1,04410 0.9025

0.0035031 0.01633 1.478 0.00650 1,04252 0,88?3

0.0033240 0,01643 1.489 0*00899 1.041d8 0.8741

0.0031657 0.01653 L.501 0.00949 1.03475 0.8626

0,0030245 0.01669 1,514 0.00999 1.03852 0,8524

0.00289?7 0,01677 1.527 0,01049 1.03736 0.8434

0,0027831 0*01691 1.54_ 0.01099 1,03632 0.6354

0,0026789 0.01704 1.555 0,01150 1,03533 0.8283

0.0025837 0.01719 1,569 000120¢ 1.03441 0*8228

0.0024962 0.01734 1.583 0,D1051 1.03353 0.8161

0.0024157 0,01746 1.598 0.0130C 1._3271 0.8124

0.0023411 0*01762 1,613 0*01352 1.03193 0,0072
0.0022719 0,01779 1,627 0,01405 1.03100 0,0026

0.0022073 0.01746 1.&42 0.01457 1,03050 0.7904

0,0025479 0*01813 1.698 0.01510 1,92984 0.7946

0,0020905 0.01832 1,673 0.01563 1.02921 0,7912

0.0020375 0.01846 1.688 0.01617 1.02060 D,7882

0.0015875 0,01666 1.703 9.0167_ 1*02003 0.765_

0,0019403 0,01883 1.719 0.0172_ 1,027_8 0,783n
0,0018956 0.01901 1.734 0.01779 1.02695 0,7808
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G-2a

TNERMODYN_RIC PgOPERTIES OF OXYGEN

_OO DSIA ISOOAR

TEMPERATURE

OEG, R

VOLUNE ISOTHERm ISOCNORE INTERNAL ENTHALPY ENTROPY _ VELOCITY
OER[VAT[VE _E_ZV&T[V ¢ _NERGY CV- OF SOUND

CU FT/LB CU FT'PSIAILB =SIA/9 BTU/LB BTUILe OIU/LB-g _TU / _B -R FT/$EC

_9,109

100

105

110

120

110
135

145

150

tSS

160

165

170

175
tBO

185

190

195
200

ZOS

210

215

ZZO

225
Z)O

235

Z_O

2kS

250

ZSS
26O

255

270

ZT_

280

285

290

Z�S

300

310

320

330
3kO

350

360

3?O

)80

39O

_10
kZO

_30

_0

_90

5O0

510

53O
_0

_70

S�O

600

0.01222 Ztkb.t2 318,k -83.076 -81.038 0,50262 0.267 0.396 38_4

0.01224 2129.11 $16.1 -82,725 °8_,685 0.80617 C.266 0.396 3834

0,31236 2055.24 ]83°5 -80°768 -78.706 0.52549 _.261 0.396 3778

0,01247 1544o02 291°Z -78.B06 -76,727 0°8_390 _.2Y7 0°356 3721

8°81259 188Y.]9 279°4 -76°8_8 -7_°745 0°_61_ 0°2Y3 0.395 3663

0.81271 1769.30 265.0 -74,890 -7_.7?2 0.57831 _°283 0.395 3603

8°01284 1685°68 256,5 -72,534 -70,795 0.89_45 0o_6 0.395 3SkZ

Qo71296 1604.N8 _46°2 -70°978 -68°8_8 0°60_96 0o2_ 0.395 3_80

0,0130_ IY25°63 235.8 -65.02_ -66.8_0 0.62_q 0.Z_9 0._96 3_17

0.01323 14_.09 225o6 -67.065 -64o861 0,6]_28 _.23_ 0.3_6 3353

0,0133_ 1374°_ 216.1 -65,107 -62.880 0.65318 9°253 0.396 3265

0,013_1 1302.67 206._ -63°1_8 -60.897 0,66663 0.231 0.397 322_

0o01_66 t232,6_ 1_7.7 -61.186 -58o911 0.6_965 0,22_ 0.397 3156

0._1181 1166.75 188.5 -89°222 -56,921 0.69228 0.225 0.398 30_

G.01396 1098,8_ 160o5 °57.25_ °5_.527 0°?8455 0°223 0.35_ 3021
0.81413 1034°86 172.3 -88.261 -_2°527 D.716_9 0,220 0,401 2552

0.01430 _72°7_ 16_°4 -53.3C3 °50.Y2C 0,?2513 0.218 0.402 2883

0°01447 912.8_ 156°7 -51o318 -N8°g06 9°73_8 0,216 0.404 2813

0,91_66 854°08 149.4 -4_.328 -N6°882 0.7_57 0.21_ 0.406 2742

0,01_85 797°34 1_2°2 -_7.827 -44°847 0.76142 0,211 8.408 2670

0.01505 742,2? 135._ -_S°308 -42°808 0.7?206 0.Z09 0,_11 2558

0,31_26 688°82 128.6 -43°280 -k0°736 0.76_51 0,207 0,414 2525
0°01545 636,_4 122.0 -_1°236 -36.658 0.7927_ N.208 0,418 2451

0,015_2 586,58 115.7 -35o174 -36,553 0o6_252 0.203 0.42_ 2377

0.015_7 537,7_ 189._ -37.08_ -34.42? P.61293 0,201 0.428 2301

0.3162_ 490.27 t03,S -34.978 °32.271 _°82284 0,159 0,_34 2224

0°_1653 44_,25 97.8 -32.836 -36,081 0.83268 0o1_8 O._t 21N5

0.01684 395°64 91.7 -30,687 -27.850 0°_4246 0.1_6 0.4_0 2064
0°_1715 ]55._G 86,0 -28.404 -28,840 0°852N2 0o199 0,466 196_

O°01?SE $_5.84 60,2 -26.1_8 -23.178 0.86237 0.198 0.477 1879

0._1796 278°88 7_.7 -23.7_5 -28°7_ 0°87238 0.196 0°_93 1792

0o018_ 237.57 65.1 -21.308 -18,235 0,88254 0°1_5 0.512 1655

0°01857 2_0.72 63°6 -18.777 -18.615 0,89292 0.195 0.537 1602
0,01558 165°03 87.8 -16.120 -12,888 0.90364 0.155 0.865 1_93

8°_20]k 130.86 51.9 -13.287 -8°898 0°91_0 C.196 0°615 137_

0°02127 58,20 45,8 -10.211 -6,667 0,_2696 0°1_? 0°680 1252

0°02252 67°23 39°6 -6,73] -2.980 0.54051 0.201 0.804 1117

D,02_4_ 38.84 3_.3 -2.517 1.55_ 0.9568_ O, 208 1.040 94_

0°02889 1_°72 23._ ],622 _.353 G,_8065 a°228 1o881 7_S
0.04090 7.7_ 14.Z 14,716 21.5_2 1.02670 0°243 2.572 618

0.0$277 15.63 10.4 21.6_8 30._34 1._5718 0,221 1.26_ 643

0°060Y2 23,23 8.6 25._8] _8°536 1°_7438 O,ZOd 0,845 663

0°07187 ]5,7_ 6°8 30._48 _2.425 1.05696 _,19_ m.578 702

0°08080 46°30 5.8 34.12_ 47.590 1.11338 0°185 0,467 735

0°38850 85°33 5.1 37.1_2 81o941 1.12677 0o180 0,_08 762

0,09548 63.47 _.6 39.919 85°826 1.13837 0._76 0°371 787

0°10189 70._ 4°3 _2°42_ 59°404 t.14_74 0.173 0.346 810
0.10796 77._6 _°O 44.772 62°765 1o15821 0.171 0°327 831

G.11375 8_,56 3,7 _7°GC5 65°962 1,_6657 0.16_ 0.313 851

0.11931 ?0,83 3°8 _.14_ 69,033 1,17816 0.168 0,30_ 870

0,12468 _6.84 _.3 51.22_ 72°082 1,18287 0°167 0.29_ 888

0°129_8 102.61 3.1 83,239 7_.887 1,19018 0,168 0,285 905

0.13456 108,19 3°0 85°208 77.70_ 1°1_713 0°165 0,279 921

Q°1_996 113,63 2°_ 57.137 80.461 t,20_78 0°16_ 0°273 _37

0.14_83 118.66 2.7 8_°031 83.189 1°21J15 0,163 8.268 982
_.14963 123.98 2°6 _0.89_ 88.833 1.21628 8.16] 0.26_ 967

0°15_34 126°_9 _o5 bZ.737 88°460 1.22218 0°162 0.26_ 981

0.15_00 133,8_ 2._ 6_.88_ 91,053 L.2_88 0°161 0.258 995

0°1635_ _]8,70 2o_ 66.3_4 93.617 1.2333_ 0.1_1 0.258 1009

0.16813 143,42 2,3 68.136 96.186 t.2187_ 0.161 G.253 t02Z

0°17_82 148.07 2,2 _9.9_ 98,672 1°2_393 _,160 0°281 1035
0°17707 152.65 2.2 71.687 101.167 1°24897 _o16_ 0.249 1048

0°18148 157.17 2.1 73.400 103.844 1.25187 0.160 8.Z_7 106Q

0°18_88 161.63 Z.O 75,132 IC6,106 1.28868 0°16_ 0.2_5 1072

0°19020 166._ 2.0 7_,85_ 108.Y83 1.26_31 0°16_ 0._ 108_

0.19_82 170,40 1.9 78.9_ 11_.q_7 1,26786 0.160 0._43 109_

0°19880 174.72 1,9 80.2?7 113.409 1.27231 0,159 0°242 1_08
_._0307 179.G0 1,8 81.979 _15.822 1,27665 _°159 0°2_t 1119

0.20731 183,24 t.8 83.676 _18,225 1._8091 0,19_ O°ZNG 1130

a°21153 187°44 1,8 85°368 120,62_ 1.2_807 0.159 0.239 11_t

0.21573 151.62 1.? 87.086 123.0¢8 1,28916 _._59 0.236 1152

¢.21_91 1_5.77 1.7 88.7_t 125,390 1.2_316 0°160 C°238 1163

526



G-2a

900 PSIA IS08AR

TEMPERATURE OE_JSITY VIOM/OV_

OEG, R LB/CU FT BTUIL8

" 99o209 91,4001; 218.40
LON 81.66791 217,86

I05 80.92482 Zlk,81

110 88.1767_ 211,7I
115 25.42873 208.57

IZO ?8.6?064 208,39

125 7?,91107 202°15

130 27,1_657 $98°86

135 ?6°37668 195.$2

1_0 ?5.60084 152oll

1_5 ?_.81847 188o65

158 7_.32820 185.12

158 23,211_0 181,53

168 72.4281_ 127,86

165 71.60920 1?_,12

120 ?0.?825_ I20.30

125 65.g_401 166,39

160 89,99226 162,_0

185 68,22561 158,32

190 62o34294 154o1_

195 66°_4167 149.85

200 65,51973 1_5._5

205 64,524_? 140,9_

_18 63,68279 136.31

218 62.60102 151o54
220 61.5642? 126,8_

225 60,488?5 121.60

230 _,36661 116._1

235 56o126_6 112.22

240 56,9358? 106,67

2_5 55°_2229 101,28

250 5_.21863 95,_Z

255 52.?0114 89.3?

260 51.03230 82.91
265 45.17092 ?6,02

2?0 47.02_86 68.59

2?5 44._0603 60.56

280 _0,931_1 51°16

285 35,226?6 _0.73

290 24._5112 3_._8

295 18.967_? 36,12

300 16.52_68 38.11

310 13.91_66 42,_

320 12.32552 46°IC

330 11._9990 49.69

340 10._?692 53.13

350 9,51427 56,96

360 5,26228 59,69
370 8or9115 62,8_

3_0 8,38161 65.92

390 8,_2048 68.93

_00 ?._9835 21.89

420 ?,1_500 ?7.65

430 6._04_ 80._6

_0 _,68330 83.25

_50 6,_?_03 85°99

460 6,_8945 88.21

_70 6.11292 91._1

_90 5.?9306 96.73

S00 5._W?_8 95,37

5_0 5._10_1 102.00

_ZO 5,380_? 10_o61

_30 5,2825_ 10?°21
5_0 5./_096 1_9.01

550 5._3007 I1_o_

S6n _.92446 114,53

_?0 4._2322 117,52

5_0 _.727_9 IZ0.I_

590 _._3544 122o25

S_O W,_228 125,3_

TWO-PHASE 90UNDARY

THERMODVflAMI_ PROPERTIES OF _XYG_N

V(DP/DU_ -V(DP/OV) T

PSIA-:U FTIBTU PSIA

14.602 17_552.59

14.S63 173_29o6k

14.341 164695.48

13,882 1_2365,63

13.6_2 135191.61
13*396 191332.53

13,146 1232?9,66

1_.892 116522°6_

12,634 109552.49

12.374 102859.64

1_,111 9643S,27
11,846 90270,60

11,580 8W357,_1

11.31b 28686°14
11,047 232_q.80

10,780 68_40,_8

I0,515 630Wg.29

10o250 582T0.I9

9._86 53695.09

9.k63 _5131.k7

9.203 _1130.2]

8.944 37308,38

8.686 33660.8?

8,42? 30183,32

8,165 26072,12

?°898 23725°_
7.426 20699,32

?.128 1?965,35

6,842 153k5.[1

6.527 12880,29

_.155 105?8.22

5,806 0_22°51

5.39? 6_19.6_

k.931 4612,60

_.W_4 2985._1
],792 1585.52

3,023 518.45

Z.388 190.54

Z,467 296°54

_._89 383,9_

Z.520 _98.03
Z.528 572,96

2.518 664.99

Z.500 696.46

_,498 ?22.CS

2.487 ?_3,36

_._77 261.33

?.467 776,68

Z,_57 789,95

?.;48 801,51

_._39 811.66

2.431 820.63

_.;Z3 828,59
Z.416 835.71

Z.woq 8_2.10

_._03 847,86

2.39? 853,06

Z,391 857°79

Z,385 862,10

2.379 866.9_

_.373 869,64

2.368 _72._6

2.362 826.0_

2,357 8?8,_
Z.351 881.46

_.3_6 883,88

Z,3WO 886.14

_,335 888,24

Z.329 090.21

(OV/OT_/V THERMAL VISCOSITY THERMAL DIETS CT_IC PPANOTL
CONOUCTIVITY 31_;USIVITY CONSTANT FIUM_EQ

I/ DEG* _ 9TU/FT-MR-R LB/FT'5_ SQ FT/HR
X LQ_

0.0018136 0,11208 42.092 D,0034_ 1,52056 5,_569

0.GC18175 0*11183 42,16_ _,C03W_ 1.069_9 5._262

0,0018_26 0.11039 _8.350 0°_83_5 1.56352 _,9510

_,0_18665 0°10867 34,82_ 0,003_3 1.5525_ _,5685

0°0_18961 0.10728 91,_34 0,003_ 1,55152 _.22_5

0.001925_ 0.10563 29°05_ _,003_¢ 1,5_5_0 _.91_?

0°0_19860 0.1_391 26.0_2 0.003_7 1.535_6 0.635_
0,001988? 0,1_21_ 24._4 0,0093_ 1._33_0 3.3_7

0,0020236 0,10833 22,2_ 0,00332 1,022J0 3,15_?

0,0020608 0.3984? 28.416 0,00329 1.5_118 2,_c52

_,0021007 _,0_657 1_,76_ 0,0032_ 1._1502 _.7?23

0o0021_35 8,09_63 12,272 0,00322 1.YC8_2 Z.6081

0,0_2189_ 0.09267 15o536 0,0031_ 1.S0258 2,_60?

0,_2239_ _.99060 14,728 0.003_ 1._9626 Z.328_

0°002293_ 0._8867 13,63_ 0.0031£ 1,_89_3 2,_111

0,0u23520 _,08664 IZ,656 0,00306 1.4_3_1 Z.10_

0,_024160 0,08458 11°269 0,00301 1._77J2 2._132
0,00_4869 0°_8252 1:o969 0o002_e 1,_?0_ 1.93_2

0.00_56_1 0,0_04_ 10°247 0.00291 1.46322 1.861_

0,0026_83 0o0783_ 9,594 0°0028_ 1.40700 1.79_7

0.0027_9 _.07624 9°004 0,00279 1.45010 1.2426

0,0028_89 0,07412 8._?_ 0.00223 1.4_3_7 1,7045

0°0029666 0,07199 7°986 0.00267 1o_3585 1,6699
g.0_31007 0,06985 7.5_? 0,0025_ 1.4_853 1.6439

0._032530 0,0672_ ?.148 0.00253 1._2096 1°626_

_.0034278 0,0_$5_ 6.78_ 0.09245 1._1312 1.8126

0*0036301 0,0_336 6._52 0.00237 1°40511 1.6180

_.0038668 0._5116 6.1_? 0.00229 1.39623 1.6285

0.00_1532 0,95892 5,063 0°80217 1°]0288 1.6692

0,004_6_2 0.05667 5°652 0,08209 1.32820 1o2130

0.0_48702 8.05440 5,432 0o00198 1.369_2 1.72_7

0.905366_ 0.05209 5.215 C,08108 1,3587_ 1.0457
0oC_60110 0.04972 w,585 0.00126 1.34266 1.5_0q

0.0_66873 0°0_728 _,743 0.00163 1,33559 2.0531

0,0_0901 0.0_473 w._8_ 0,8014_ 1,32214 2.2200

9°_099146 0,04202 W.204 0.00131 1.30677 2.w498

0.013272_ 0.0_025 3.005 0.00113 1,28822 2.?832

0.020326_ 0,03912 3._96 0,00092 1.26306 3.3_52

0,0_61782 0,03969 z.937 _,000_0 1,22454 5.0101

0.07_5883 0°03512 2.113 0,00056 1.15255 5,5615

0,03_93_ 0.0z660 1.789 0,00111 1.11205 3,0596

0,c_22909 0,02245 1,6_6 0,0016© 1,101_0 z,26_6

0._136456 P,01928 1,553 0.002_ 1.08501 1.6216

0.0111293 0°_1790 1.499 0,00310 1._7537 1°_077

0,008215_ 0.01718 1,470 0.003?2 1.06862 1.2527

0.0069679 0.01676 1,454 0.00431 1°06356 1.1599

0.0_61251 @.01688 1.4_6 0,00_86 1.055_6 1._909

0,c05_611 0,01636 1,_3 8.0054_ 1o_5606 1.0393
0.0049292 0,01626 1,445 Q.Og591 1°05315 1,0007

0.0045756 0,01622 1._49 0,006_Z 1°05064 0.9_57

0.00_2_29 0,01622 1,455 0°00692 1,0_842 0.9443

0.0039632 0,01625 _°463 8.00741 1,0_6_5 0.9230

0.0037243 8.01631 1,422 0.0079_ 1,04_62 0,9050
0.00351?5 0.01638 1.482 0.08839 1,0_306 0,8096

0.0033366 0.01667 1.493 0,00869 1,04159 0°6?62

_°0031?66 0°01658 1,505 0.08936 1,0_024 0,8645

8.0030341 0.01668 1,518 0,08987 1,03899 0.8541

0._025062 0.01662 1,531 0,01037 1.03784 0.8_90

0.0027907 0°01698 1.544 0,01082 1o03626 0.6360

8._026857 0o01206 1,556 0°01137 1.83_26 0,0296

0.0025898 0,01223 1,522 0,01107 1,03462 0.0231

0.0_25010 0.01?37 1.586 0,01217 1,83393 0,8172

0,0_2_202 0.0%?49 1°&01 0.01286 1,03318 0.0135

0,0623_52 0o0126& 1,616 0°01337 1,03231 0°8082

0,0022?60 0.01?83 1o630 0.013_9 1.03156 0.0935
0,0022112 0.01299 _.645 0.014_2 1,_3066 0.29_2

0,0021506 0,_1012 1,66_ 0.01_9_ 1,03018 0,795_
0,0_20938 D,01034 1,62_ 0.0154z 1.0295_ 0.?920

0,0020405 0,01851 1°691 0,01600 1,02853 0.7809

0,0_1590_ _,01869 1.?06 0.0165_ 1.02835 0.?861

0°0019429 0°01886 1,221 0.01?06 1.02725 0°2036

0.0818980 0,_190_ 1,237 0.0125{ 1.0_7_6 _,7814
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C-P_a

910 PSIA [S09&R

TEffiP(R_TUR_ VOLUME

OEG, R CU FT/L8

+ 99.123 0.31222

100 0.01224

135 0.01236

110 0.01247
115 0._1259

120 0.01271

125 0._1283

130 0.01295

135 0.01309

140 0.01323

1;5 0.01336

150 0,01351
195 0.01365

160 0,0t381

165 0.01396

170 0.01413

175 0.01430

100 0.314;7

185 0.01465

190 0.01405

195 0.01505

200 0.01526

2)$ 0.31540
210 0.01572

215 0.01597
220 0.01624

ZES 0*01853

230 0.01604

239 0,01718

240 0.017S5

245 0.01797
250 0.01843

255 0.01896

260 0.01957

265 0.02031

270 0.02122

275 0.02245
280 0.22420

zes 0.02789

290 0.03884

295 0.05095

300 0.05855
310 0.07044

320 0.07941

330 0.00710

3;0 0.09;03

350 0,10045

360 0.10649

370 0*11224

380 0,11776

390 0.12309

;09 0.12327

410 0.13332
420 0.13025

430 0.14309

;40 0.14784
;qO 0.15252

;60 0.15713

470 0.16168

;00 0.16618

;90 0,17063

5_0 0*17504

510 0.17941

520 0.18374

530 0.18805

s;O 0.Iq232
550 0,19657

560 0.20079

570 0.20499

580 0.20917

59O 0.21333

600 0.21747

* TNO-oHAS( 80UNOARY

THERHOOYNARIC PROPERTIES OF 0X¥GcH

I5OTHE_N [SOCHORE ZNTERNOL (NTHALPY [rIT_0PY C _ VELOCITY
0ERIVATIVE 0E_IV_TIVE ENERGY V OF $OUN0

_U FT°P$ZA#L8 _$IA/R BTU/L_ 8TU/LR 0TU/LB-q _TU / 13 -R _T/$EC

2146.73 310._ -83.074 -81.014 0.50264 :.267 0.398 3844

2129.99 316.1 -52.730 -80.667 0.50613 0.266 0,396 303_

2036.14 3C3.5 *80.76_ -78.607 0.525;4 0.261 0,396 3?73

194_,93 291.3 -78.810 -76.709 0.5;385 0.257 0.396 3722

1866.32 279.5 -76.853 -74.731 0.56143 0,253 0.395 3663

1770,24 268.0 -74.095 -72.754 0.57326 0.250 0.395 360;

1686.63 256.9 -V2.9_0 -70.777 0.59440 0.2;6 0.395 3943

1605,45 246*2 -70.984 -68.800 0,60991 0.243 0,395 3441

1526.62 235.8 -59*020 -66*022 0.62464 0.239 0.396 3413
1450,09 225.8 %7.072 -64.843 0.63983 0.Z36 0.396 3354

1375.81 216.1 -69.115 -62.863 0.65313 0.233 0,396 3289

1303.71 _66.0 -63.156 -60.680 0.66657 0.231 0.397 3224

1233.73 197.7 -61.195 -58.894 0,67959 0*220 0.397 3157

1165*02 189.0 -59,231 -56.905 0.59222 O.ZZ5 0.398 3090

1099.92 180.5 -57,26_ -54.911 0.70450 0.223 0.399 3022

1035.9? 172.3 °55.292 -52.911 0,71643 0.220 0.400 2953

973.9Z 164.4 -53.31_ -$0.905 0.72006 0.210 O,;OZ 2384

913.70 156,8 -51.333 -40.891 0.73_41 0.216 0.;0_ 2814
855.26 149.4 -49.337 -_6,868 0.75050 0.214 0.406 2743

798.55 142.3 -47.335 -44.83; 0.76135 0.211 0.;08 2672

743.51 135.4 -45.322 -42.737 0.77199 0.209 0._11 2600

690*09 120.6 -;3.296 -40.72; 0.78243 0*Z07 0.414 2527
630.24 122.1 -41,253 -38,644 0.79271 0,205 0.418 2453

587.92 115.8 -39.192 -36.543 0.00243 0.203 O.;ZZ 2379

539.07 109.6 -37*109 -3_.418 0.81284 0.201 O.kZ8 2303

491.60 103.6 -35.000 -32.264 0.8227; 0.199 0.434 2226

445.70 97*7 -32.860 -3U.075 0.03257 0.198 0.441 2147

• 01*13 91.9 -30.60_ -27.8_6 0.8;236 0.196 _.450 2067

357.26 86.1 -28.434 -25.539 0.05229 0.199 0.465 1968
317.05 80.3 -26.138 -23.100 0.86222 0.198 0.476 1882

277.45 r4.9 -23.703 -21.755 0,87222 0.196 0._92 1795

239.21 69.3 -21.35_ -18.247 0.88238 0.195 0.511 1703

202.43 63.8 -18,820 -15.633 0*89271 0.195 0.536 1606

166.82 58.0 -16.180 -12.883 0._0339 0.195 0.566 1498
132.44 52.2 *13.362 -9,940 0.91460 0,196 0.612 1385

100.19 _6.1 -10.309 -6.733 0.92659 0.197 0.674 1250

69.34 40.0 -6.870 -3.088 0.33996 0.200 0.792 1127

41.09 32.8 -2.74_ 1,347 0.9559; 0.207 1.000 963

16.qU 24.8 3.065 7.764 0.97964 0.222 1.714 777

7.66 15.2 13,434 lg.970 1.02109 0.244 2.678 624

14,75 10.0 20.927 29.513 1.05373 0,223 1,347 642

22.37 0.8 24,957 34.891 1.07182 0,209 0.885 662

35.05 7.0 30,122 41.991 1.0951k 0.19_ 0.509 701

;S.&6 5.9 33.872 kT,Z54 t.11186 C.186 0.47; 734

54.77 5.2 36.903 51,659 1*12542 0,189 0,413 762

62.97 ;.7 39.737 55,502 1.13714 0.176 0.37_ 787

70.51 b. 3 _2.262 5q.186 1.14759 0,173 0.348 810
77.55 ;.0 44.626 62.570 1.15712 0,171 0.329 831

84.18 3.8 46.872 65,785 1.16593 0,169 0.314 851

90.49 3.5 49,026 68.869 1.17415 0.160 0.303 870

96.53 3.3 51.108 71.850 1.18190 0.167 0.294 887

102.33 3.2 90.132 74,747 1.10923 0.166 0,206 905

107.93 3.0 55.107 77.572 1.19621 0.165 0.279 921

113.36 2.9 57.041 00.330 1.20287 0.164 0.274 937

118,63 2.8 53*941 83.052 1.20926 0.163 0.269 952
123*78 Z.7 60.011 85.723 1.21540 0.163 0.265 96?

120.80 2.6 62.655 88.355 1.22132 0.162 0.261 981

133,72 2.5 64.426 9U.954 1.22703 0.162 0.258 995

130.54 2.4 66.275 93.5Z3 1.Z3255 0.161 0.256 1009

143.20 2.3 60.063 96.066 1,23791 0.161 0.253 1022

147,94 2*3 69.833 98.586 1.24310 0.160 0.251 1035

152.53 2.2 71.569 101.085 1.24815 0.160 0.249 1048

157.06 2.1 73.334 103.566 1.25306 0.160 0.24r 1061

161.53 2.1 75.068 106.030 1.25705 0.160 0*246 1073
165.99 2.0 76.753 108,480 1.28252 0.160 0.24_ 1085

170.33 2.0 78.509 110.917 1.26707 0.160 0.2;3 1097

174.65 1.9 00.219 113.342 1.27252 0.159 0.2;2 1108

176,94 1,9 81.922 115.757 1.27587 0.159 0.241 1120

183.29 1.8 83.620 118.162 1.28013 0,159 0.240 1131

187,_1 1.8 05.313 120.560 1.28430 0.159 0.239 1142

191,59 1.7 87.003 122.950 1.28838 0.159 3.239 1153

199.75 1,7 88,689 125,334 1.29239 0.100 0.236 1163
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G-2a

TH[RHOOYN&HZC PROPERTZE5 OF OXYGEN

910 PSZA ZSOBOR

TEHPERATURE OENSZTY ViDHIOV)p V(OPIDU) V -V(OP/OV) T (OV/OT_/V TH(RHSL VISCOS[TY THERHIL OIELECTRIC PRANOTL
CONOUCTIVITY OZFFUSZVITY CONSTANT NUNB[R

O(G* R LB/CU FT BTU/L8 PSI&-CU FT/BTU PSIA I/OEG* R 8TU/FT-HR-R LB/¥T-S[C SO FT/HR
X 10 _

99.123 81,002T0 Z18,_6

100 81,67261 217.93

105 80092693 214.88

110 80018188 211,T8

115 79*43112 288._

120 78.6T625 Z05,46

125 77.51700 202*Z3
130 77.15280 198,94

135 78.30323 19S*U

lk0 750607?4 15Z.20

145 74.82574 186,74

150 74.B3657 185*ZZ

155 73023556 181062

160 720433?2 177.56

165 71.61829 174022
170 ?0*?5220 170.41

175 65*95428 166.51

180 69.10321 162.52

185 68,23751 150044

190 67,3S541 164.27

195 66,45513 149.99

200 65*53423 145*69

205 64.59015 141.00
210 63,61502 136.47

215 62*61959 131.71
220 61.58514 126.82

ZZS 60,51126 121*Y5

230 59035150 216.62

235 58020450 112*44

240 56096r45 107.10

245 55065844 101.53

250 54.26058 95,70

255 52,75078 89.69

260 51.09757 83.26 5.820

265 45.24696 ?6.4§ 0.417

270 47,12267 65,09 4*957

278 44,55248 61.18 4.477

280 41,18171 81,94 3.850
Z85 35.86035 41.90 3*112

ZgO 25,74987 34.82 _.417

295 19.62601 36.07 2.468

300 16.56334 3?.qS Z,453

310 14.14720 42.0? 2,825

320 12.59301 45.94 Zo533

330 11.48188 49,83 2.530

340 10*63509 S2©98 2*523

350 9.9_564 56,31 2.513
360 9.39889 59.55 2.502

370 8.90968 62,71 2*492

380 8*45191 65075 Z,461

390 8.12341 68.81 2,471

400 7,79594 71.77 2.461

410 ?*SO08Z 74.68 Z.451

420 7.23312 7T.54 2.443

430 6,98863 80.36 2,434

440 6.76402 83,15 2.427

450 6.55661 85*90 2*415
460 6.36423 88.62 2,423

470 6.18500 91032 2.406
480 6.01762 94.00 2,400

490 5.06063 96*65 2*354

SO0 8*71312 99,Z9 2,308

510 8.YT388 101*92 2,382
5Z0 5.44236 104,04 2.376

530 5.31782 107.14 2.371

540 S.19968 109.74 2,369

SSO 5.08731 112.33 2.360

560 4,98034 11N.92 2.354

S?O 4.87831 117.51 2,349

580 4.78085 120,10 2.343

890 4.68764 122.69 2,337

600 4.59837 125.28 2.332

14.602 175608.31 0.0018130 0,11200

14*564 173962,03 0,0018172 0,11184

14,343 164782.27 000018419 0,11040

14.116 155946.09 000016679 0,10869
13.882 147449.25 0*0016953 0,10730

13,642 139275.66 0.0019243 0.10564

13.397 131417,41 0.0019551 0.10353

13,147 123864.79 0.0019877 0,10216

12.892 116606.23 0.0020225 0.10034

12*635 109630.36 0*0020597 0009048

120374 102946.00 0.0020999 0.09059

12.111 96522.14 0.0022422 0.0946S

11.847 90357,98 0.0021861 0.09269

11.581 84444,54 0*0022378 0.090?0

11.314 28774.62 0.0022919 0.08869

11.048 ?3330.8? 000023500 0,08666

10.762 6812g.75 0,0024138 0,06461

10.516 63139.58 0.0024836 0.08295
10.251 56360°96 0.0025604 0.08047

90588 53786.?4 0.0026482 0.07837

9.726 49410*11 0.0027393 0,07627

9.466 45224*60 0.0028444 0,07415

9,206 41224015 0.0029622 0.07203

00940 37403.15 0.0030953 0,06589

0.690 33756*52 0.0032467 0.067?5

8,432 302?9.49 0.0034203 0,06559

8.171 26969*70 0.0036212 0.06341
7.908 23823055 0,0038559 0,06122

7.432 20795,32 000041399 0,05097

7.136 16061033 0,0044483 0,05673

8*850 154_2*54 0.0048487 0.05446

6,537 12979*68 0.0053379 0,05216

S,208 10678.19 0,0059720 0,04980

8524.09 0.0067986 0,04?3?
6522.35 000080010 0.04484

4721,17 0.0097584 0.0N214

3089.32 000129412 0.04030

1691.99 0.0193949 0*03911

605.99 0.0408976 0.03939

197.28 0.0769204 0.03608

285.56 000373392 0*02750

379.42 0,0233240 0.82301
497.60 0.0140100 0.01953

975.04 0.0103164 0*01007

628,84 0.0003317 0.01731

669.70 0.0070677 0.01686

702.00 0*0061838 0.01660

728.26 0.0085258 0*01644

750,06 0.0080146 0.01634
768.45 0.0046043 0_01629

784.16 0.0042666 0.01628

797,73 000039830 0.01631

809*55 0*0037412 0.01636

819*92 0.0035320 0.02643

829.09 0.0033491 0.01692
837,23 0.0031876 0.01662

844.50 0.0030438 0,01674

851,02 0.0029240 0,01666

856089 0.0027983 0.01699

862,21 0,0026925 0.01712

867.04 0.0025959 0*01726

871.43 0,0025073 0001741

875,4_ 0,0024287 0.01753

879*13 0*0023502 0.01769

882.51 0,0022802 0.01786

865.63 0*0022150 0.01863
888*51 0.0021541 0,01820

891,18 000020970 0.01837

893.66 0,0020435 0*01894

095.96 000019930 0.01871

096.11 0.0019454 0,01089

900,11 0,0819004 0.01g08

42*908 0.00346 1.57058 5,4081

42,195 0.00346 10S6953 5.3787

380382 0.00340 1.96356 4,9533

34,948 0.00343 1.55757 4,5707

31.855 0.00342 1,S8157 4,2265
29.070 0,00340 1,54559 3,9166

260561 0,00337 1.S3981 3.6376

24*301 0.00335 1,$3345 3,3864

22.266 0.00332 10S2736 3.1602

20*432 0.00329 1.92124 2.9566

18.780 0,00326 1.91508 207736

17.291 0,00322 1050800 2*6092
25*949 0.00318 1.50264 2*4610

14.740 0,00314 1.49635 2.3298

13.600 0.00310 1,49000 2.2120

12.667 0,00306 1.48359 2.L072

12.700 0*00301 1.47710 2.0144

lO.g?g 0*00296 1.47053 1.5320

10.256 0*00291 lo46386 1*8615

9,813 0.00285 1.45710 1.8001

9*023 0.00279 1.45021 1,FN?g

8*4?8 0.00273 1.44318 1.?046

7,994 0*00267 1.43601 1*6699

?.565 0*00260 1.42866 1,6437

7,155 0*00253 1.42110 1.6260

6.791 0.00246 1.41332 t,6170

6*k58 0*00238 1.40527 1,6171

6.153 0.00229 1.35651 1.6272
5,869 0.00218 1.38809 1.6677

S,&S8 0*00209 1.37893 1.7106

5.443 0,00199 1.36928 1.?713

5.222 0.00188 L.35g03 1.8413

4*993 0.00176 1.34802 1.9331

4,?82 0*00164 1,33603 2,0443

4,496 0*00149 2.32269 2,Z079

4.218 0,00133 1.30749 2.4292

3,903 0.00114 1.28929 2.7602

3.$23 0.00094 1,26560 3,2697
2,996 0,00064 1,22887 4,6922

2.200 0.00052 L,16107 5.8814

1.827 0*00104 1.12128 3,2220

1*090 0o00153 1.10426 2.3403

L*568 0.00233 1.08678 2*?029

1,510 0.00303 1.07673 1.4257
1.479 0*00365 1,0698i 1.2696

1.462 0*00423 1.06454 1.1687

1*_53 0.00479 1.06034 1.0976

1.480 0.00532 1.05685 1,04_T

1.450 0,00583 1.05388 2.0051

1.484 0.00633 1.05131 0.9755

1.460 0,00683 1.04909 0.947&

1.467 0.00732 1,04704 0.9259

L.476 0*00781 1.04524 0*9078

1.487 0*00830 L*04360 0.89L9

1,_90 0.00878 1.04210 0.8?82

I.SDg 0,0092? 2.040?3 0.8663

1.522 0*009?6 2*03947 0.8558
L,539 0*01025 1.03829 0,8465

1,548 0.01075 1.03720 0.8383

1.581 0,01224 1.03618 0,8304

1.$75 0.01174 1,03523 0.42_3

1,$90 0,01224 1,03433 0,8183
1.60_ 0,01272 1,033_8 0,81k6

1.819 0,01323 1.03269 0*8092

L*633 0.01375 1.03193 0,8044

1,6_8 0,01_28 1,03121 0,8001

1.863 0,01478 1.03053 0*?962

1.878 0,0153_ 1.02988 0,792?

1,693 0*01503 1*02926 0.7896

1.709 0*01835 1.02867 0.r868

1,724 0.01888 1.02811 0.?842

L*739 0.01741 1.02757 0*?820

• THO-PHSS2 80UNOARY
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G-2e

THE R_OOYNA_IC PROPERTIES OF O_¥G_N

920 _$IA ISOBAR

TEMPERATURE VOLUME ISOTHERM I$OCHORE _NTERNAL ENTMALPY ENTROPY

DERIVATIVE DE_IVATZVE ENERGY

OEG, _ CU FT/LB CU FT'PSI6/L8 _SIA/R 8TU/L_ OTUJL9 OTU/LS*R

%
OTU

99.137 0,21122 214?.36 $10,6 -o3,07z -00,99o 0,50_66 0.26?

IG0 O*JIZ24 Z130,88 $16,Z -8Z,_34 -85.6_8 0,S0609 0,_6_

105 0,01236 2037.03 303,6 -00*?Tk °70.669 0.0254@ 0.261
110 0.J1267 1965.04 _91.3 -70.015 -76.690 0.54381 0.Z57

115 0.31259 1855,24 279,5 -56,857 -74.713 0.56139 _,253

120 0.01271 1_71.1_ _68.1 -?;.901 -?2.736 0.57820 _.150

1_5 0*01Z03 1687.55 ZS?.O -72.965 *70,759 0,$9k36 0°266

130 0,31298 1606,62 _46,3 *?0.090 -60.T82 0,60986 0,2;3

135 0,01309 1527,61 _35,9 -69.035 -66.804 0.62459 0.240

1_0 0*01312 1_51.14 _25*9 -67,07_ -64*816 0*63918 0+Z36

145 0.01336 !376.83 216,2 -6S.12Z -6_.865 0.65308 0.Z33

150 0.01551 1306,75 Zd6°O *63.154 -6G.063 0,866SZ 0.131

1SS 0.01385 1136.79 197.0 -61.203 -58,877 0,67956 0.128

160 0,03380 1166.9Q 109.0 -59.Z_} -56.088 0.6q217 0,Z25

165 0*81396 1181.0Z 180.6 -51.273 -54.895 0.10k46 0,223

170 0.31412 1037,09 1?Z,k -5S.30Z °52.896 0.?1637 0,210

1?$ 0*01629 975,06 164.5 -S3,3Z5 -5C.090 O,TZSO0 0,21_
100 0._16_P 916,06 156,9 -41,341 -68,076 0.53936 0.215

185 0*01665 896._5 149,5 -_9.35U -66,054 0,75063 0.Z1_

190 0.31586 799.76 142,_ -;?.349 °64,020 0,76128 O.ZlZ

195 0*01504 7_6,?5 135*6 *_5*337 -62,??; 0.77191 9,209

ZOO 0*01S26 651,36 128.? "_3.311 -_0,?12 0,?0235 0,207
ZO5 0*01568 639.5_ 12Z*Z -41.270 -38°633 0,?_26Z 0*205

Zl_ 0.01571 589,Z5 115*9 -39,Z1_ -3b,533 0,80174 0*Z03

ZIfi 0*01596 560,;; 109,? -37.129 -3;,605 0.012_6 0,201

120 0.01613 _3,08 103.? -35._22 °32.256 0._16_ 0,199

ZZ5 0,016S2 467.14 q7,8 -32.086 -30.070 0.83145 _*190

230 0.01683 402,61 92.0 -30.713 -Z?,843 0.0622; ?,196
Z3S 0.0171_ 358.?_ 86,2 -Z8*;b_ °25.538 0.0S216 b,199

Z_O 0,01?5_ 318,05 80,5 "Z6.171 -23,10_ 0,85Z08 0.190

265 0.01?96 ZPq*O2 ?S*O "23_823 "20.Z51 0,07206 0.17_

ZSO 0.0104Z Z60,0_ 6q*; -21,395 -18.Z58 0,0821_ _.195

255 0,01894 106.13 66.0 -10,8Y0 °15.651 0._9250 0.195

260 0.01955 168,60 58*1 -16,Z60 -1_.910 0.90316 0.195
265 O*320ZT 136.31 5Z,6 -13.636 °9,98_ 0.91430 0.196

2?0 0.02110 102.15 46,_ -10,60_ -6,796 0.9_621 9.197

2?5 0.0_237 71.43 k0*3 -?.004 *3*192 0.93943 O,ZO0

280 0,0_414 63.30 33.3 *2.96_ 1*153 0,_5509 0,20_

_0_ 0.32746 1q,00 _5,6 2,57; ?,ZS2 0.97566 0,220

Z90 0,03608 7,07 16.Z 12.189 10._05 1,01571 0.2;3

295 0.0_9_0 13,04 11,3 20,17Z 28,55; 1.05017 0,_5

300 0.05761 21.S2 9,Z 86.665 34.225 1,06qZY C.Z10

310 0.05903 3_.32 7.2 29,791 61.552 1*09330 0.195

320 0.0700; ;S,06 6,1 33,610 ;6*914 1.1103; 0.186
330 0,08573 56,11 5.3 36,77Z 91.376 1.126_0 0.181

3;0 0,39266 6Z.k? ;,0 39.555 55.337 1,13551 0.177

350 0._9903 10,06 ;.; 42,100 58*q71 1.14664 :.174

360 0.10S0; ??.1; ;.1 ;;,_80 62.375 1,15603 0,171

370 0,11076 83°81 3,8 46*730 65*607 1*16485 0.170

300 _.1162; 90.15 3.6 ;8.903 68*?06 1.17315 0.168

390 0.1215; 96*22 3.; 50*993 71.699 1,18093 0,167

;00 0.12868 102.0_ 3,Z 53*014 76*606 1.18829 0,166

_10 0,13169 107.57 3.1 55.006 ??,440 1,29529 O,16S
;ZO 0.13659 113.1Z 2.9 S6,965 80.214 1,20197 0.16;

;30 0,14138 118*;L Z.O 58.850 82.936 1,Z0838 0,163

;_0 0.16609 123*57 E.? 600?2; 05,613 1,21453 0.163

450 0.15073 128,6Z E.6 62,57Z 88.251 1*220_6 0,16Z

;60 0*15530 133.55 2*5 66*397 90,855 1*2_618 0.162
;TO 0.15_01 138,3_ Z,; 66.Z03 93._29 1,231?2 0.161

;00 0.16627 1_3.14 2,; 57.991 95.976 1,23700 0,161

;90 0,16858 167.01 2*3 59.763 90*000 1,24228 0.160

SO0 0*17305 152.;Z Z*Z 71.52_ 101.003 1*Z;73_ 0,160

510 0.17736 156.95 Z,Z 73,260 103,607 1.25226 0,160

520 0.18168 161,66 2.1 ?S,00_ 10S.9S5 1.20705 0*160
530 0,18S96 165.87 2,0 75,731 100,607 1.26t72 0,160

S;O 0,15017 110,Z$ _*0 70°k40 11_.047 1,Z6620 0,160

550 0,19638 176,55 1,9 80,160 113,275 1,Z?076 0.159

560 0,198Y6 178.80 1,9 81*005 115,692 1,17510 0,155

570 0*20272 183,16 1.8 83.565 118.100 1.27936 0.159

500 0*Z0885 187.37 1,0 S5,Z5_ 12_.;qq 1.25353 0*159

5gO O*ZlOgO 191,56 1,8 86.9$0 122*802 1,20782 0,155

500 0,Z1508 195.TZ 1,? 80*637 125,Z77 1.29163 0.160

* TMO*PH_SE 90UNO_RY

Cp

/ LO -R

0,396

0,396

0.396

0,395

0,39_
0,395

0.395

0.395

0.396

0.396

0.3_6

0.397
0,397

0,390

0.395

0.600

0._02

0,604

0.605

0.;00

0._11

0.614

0.610

0,622

0,627
0._33

0*6_1

0,_69

0*66§

0,;?5

0*_91

0.510
0.53;

0,566

0,600

0.669

0.780

0.980
1.503

Z.685

1,635

0._23

0.603

0.481
0.417

0.378

0.351

0,331

0.316

0.306

0.295

0.287

0.280

O.Z?5

0*270

0,Z66
0.Z62

0,259

0,256

0.154

0.251

0.24_
0.248

0,2;6
0 ._45

0.2;3

O.Z;_

O,Z_l

0.2;0

0,2;0

0,_39

0 ._38

VELOCITY

OF SO_ NO

FT/SEC

38_5

3835

3lET
356_

360_

3546

3681

3355

3250
3225

3158

3091

3023

Z956

Z885

2815
2745

_673

2601

2520

Z6SS
2380

Z305

ZZ20

2150

2069

1970

1085

1790
1706

2611

1503

239Z

1267

1136
577

798

635

642

701

?62

707

009

031

O51

o8_

_o5

o21

937

952

967
901

995

1009

1022

1036
1048

1061

1073
L085

10q?

1108

1120

1131

1153

1164

_ 330
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THERMODYNAMIC P_OPERTZES OF OXYGLN

920 PSZA [$OBAP

T(HPERATURE O(qS|TY V(DH/OVIp V(OP/OU) V -V(OP/OV] T (DV/OT_/V THE_HAL VI$COSZTY THERMAL 01ELECTRIC PRAN_TL
CONDUCTIVITY DIFFU$IVITY CONSTANT _U_£_

OEG* _ LS/CU FT 8TU/LO P$I&-_U FT/OTU P$IA I/OEG. P BTU/FT-HR-R L8/FT-S_C SQ FT#_P
X _0 d

" 90.137 01,80626 219.51

100 01.67730 217,90

10_ 80.93384 214.94

110 00.1870Z 2_1,05

115 79._3650 208,72

120 ?8.68194 205.53
125 ??.92292 202.30

130 ??.2S903 199,02

135 76,38075 _S.6S

140 ?5.61463 192.Z9

145 74.03300 188.03

190 74.04424 189,31

1S9 73,24761 101.72

160 72.44229 178.06

165 71.62738 174.33

170 ?0.80185 170.52
175 60.5645_ _66.62

100 69.1_5 162,b4

109 60,24020 158.97

190 67.36798 194.40

19S 66.4609? 190.13

200 6_.94871 145.74

2_5 64,&0581 141.29
210 63.63601 136.63

219 62.638t2 131.06

220 61.60940 127.00

225 60,93366 121,98

230 50.41647 116.02

236 50,23244 112,66
2;0 56.99896 107,3;

245 55._9438 101.79

290 5b.30Z24 96.9_

256 9Z,Tqqq4 qQ.01

260 61.15720 53.62 5.039

266 49.32194 ?6.07 5.437

270 47.22191 59.59 _o98_

275 44.69496 61.7_ _.909
260 ;_.41073 S2.T_ 3._

28S 36.41696 43.01 3.194

290 27.042?3 35.31 _.461

2q5 20.323;9 36.00 2.471

300 17,41012 _1.82 _.4_7

310 14.;_554 ;1.90 2,530
320 12.91352 ;5.70 2.530

330 11.66507 ;9.3? 2.635

3_0 10.79453 52.83 2.920

35,0 10.G9791 56.17 2.516
360 9.52010 69.42 2,507
370 9.020_2 62.58 ?.496

380 8.60262 66.67 2.489

390 8,22768 60.69 2.475

;00 ?.09380 71.66 2.465

410 7,59359 7_.97 Z.499

;20 7.32143 ??._; _.446

;30 ?.07300 80.2? 2.430

;;0 6._;408 03,06 E.433
;SO 6.63;31 89.01 2.423

;60 6oq390_ 56,5; _,416

;?0 6.25728 91.2; 2.499

;80 6.007;5 93.9E Z.403

;qO 5.92825 96.90 2.306

900 5.7786[ 9q.22 2.3qt

910 9.03795 101.09 2.389

520 5.$0428 _O;,;b _.379

S30 9.17_10 107.07 2.373

940 5._5038 109,67 2.360

560 5.L_458 112.27 _,362
560 5.03623 114,66 _.397

970 ;._3290 117,_9 2.391

5_0 _._3421 120.04 2.346

_qO _.73_03 t22.63 2.340
6_0 _.64_46 1_5,22 2.33;

1_.601 176664._2 0.0018129 0.11209

14.56_ 174044,41 0.[016166 0.11189

14.344 164665,09 0.0018412 0,110kl

14.116 156_31.25 _,0010672 0.10590

13.582 1_7532.85 0,0016949 0.10731

13.642 139399.60 0.0019239 0.10566

13.397 131501.80 0,0£19942 0.19394
13.147 1239_9.71 0.0019866 0,19217

_.693 116603,61 0,0020219 0.10036

12.63_ 109724.21 0.0020585 0.09690

12*375 103032.37 0.0J20082 0.09661

12.112 96608.96 0.0021405 0.0946?

1_.847 90445,34 0.0021866 0,09271

11.582 64932.03 0,0022361 0.09073

11.319 78863.07 0.0022097 0,00872

11.049 73;27.90 0.0023;80 0.08660

10.763 65219,35 0*0024116 0.08464

10,517 63229.84 0.0024011 0.00257
10.253 98451.06 0.00295?6 0,08090

9,990 53878,33 0,0026421 0.0?840

9.728 69502*41 0*0027358 0°07630

0.468 45317.66 0,0G264C4 0,07419

9,20t 41318,00 0,0029576 0.07207
8o09Z 37407.83 0.0030900 0°06993

8*694 33852.06 0*00326C§ 0.06779

8.43? 3_376.36 0.0034130 0.06563
0.177 27067.12 0.0036123 0.06346

7.912 23921.9; 0*0038452 0,06127

?.439 200q1.2_ 0.0041267 0,9S903
7.144 18197.17 0*0044326 0.05679

_.860 15539.0? 0,064827_ 0,09493

6.94? 13078.35 0,0063_q_ 0*09223

6o221 10777.6_ 0,0_90337 C.04966

0625.32 0.0_67;I; 0._47;6

662;.67 0.G079147 0,0;49;

;02;.2; 0*0_960q0 Do04227

3192.68 0.C126313 0,0;336
17_3*69 0o_10_6_3 0,03912

694,69 0.0267935 0,039t;

212.?0 0*0760353 0,036?2

283.32 0.0390623 0*020;2

374._2 6.0244155 0,02355

497.09 0*01438?2 0*01960
67?.07 0.0109077 0.01829

632,41 0.0084499 0.01764

674,37 0,0071486 0,01697

70?,60 0.006242_ 0,01669

734.41 0.0_99709 0,01692
796,73 9*0050902 0°01661

??5*56 0,0046330 0,01636

791,63 0,0042_03 0.01635

806.50 0*0_40020 0,01637

817._0 0*0037900 0,01642

028.14 0*0036669 0,01640

03?.5; 0*0033617 0.016_?

8;5*86 0*00310_6 0.01667
063*2? 0,003093; 0o01676

090,93 0o002q233 0,01600

065.93 0.0028059 0.01703

071,39 9.0026093 0.01716

8?6*28 0*0026020 0.01730

000.?6 0*0029126 0,0_745

804.86 0.002;307 0.01756

088,62 0,0023540 0.01773

092.0? 0.0022844 0,01769

005.29 0,0022180 0.01800

60_o19 0,00219?6 0o01_3
900.91 0,0021003 0,01060

903.43 0,C020464 0,010_?

906*?0 0.001995_ 0.01074

00_,97 0o0_19460 0,016_2
q10._1 0.001q02_ _,0190_

42.920 0.803_6 1.57060 9.;59;

42.220 0.0034_ 1.S6957 5.3013

36.406 0.003;6 1.56360 ;.9557

34.9?0 0.0_343 1.56761 ;.5729

31.876 0.003;2 1.55161 ;,_2_9

29,089 0.0034_ 1.54659 3*0100
26.579 0.0033? 1.53956 3,6394

24.319 0.00335 2,53350 3.3880

22.26Z 0,00332 1.6Z?_1 3.1617

20.44? 0.00329 1.92129 2.9_!

16.79; 0.00326 1,51614 Z.??;9

17.305 0.00322 1.S0894 2.b104

19.962 0,00319 1.5_271 2.4_29

lb*752 0.00315 1.49642 2.33_8

13.662 0.0031_ 1.4q007 2.2129
12,678 0.00306 1.48366 2.1080

11.790 0.00301 1.47718 2.0151

10.959 0._029_ 1.47561 1.9333

10.266 0.00291 1.46395 1,8620

9.612 0.00289 1,45719 1.0004

9.021 0.00279 1,49031 1.7481
0.407 0,002?_ 1.44329 1.7047

6.002 0,00267 1.43613 1.6699

?.$62 0*00260 1.62676 1.6439

7*162 0.00253 1.42124 1.6256

6*?00 0.002;6 1._1347 1.6163

6.46_ 0,00238 1.40544 1.6162

6.160 0.00230 1.39710 1.6295
9.6?6 0.00218 1.30830 1,66S9

5.66; 0,C0299 1.3_916 1*?082

9.;;9 0.00190 1.36955 1.7679

9,229 0.00189 1.35934 1.0370

9.00_ Q,OOL?7 1.34637 I.9279

5,761 0.00169 1.33646 2.0367
;.60? 0.0_150 1.32323 2.1962

k.231 0,00134 1.30015 2,;096

3.920 0.00116 1,29026 2.7290
3._49 0.0609_ 1,267_6 3.2017

3.0;0 0.00068 1.23267 ;,4370

2.290 0.00091 1.16960 6.0285

1,860 0*00097 1*12576 3.3960

1,71_ 0,0914_ 1.107L6 2.;20_

I*583 0,00227 1.08590 1.7352
1.522 0.00296 1.07510 1.;4;1

1.409 0.00358 1.07094 1.2018

I*470 0.00;36 1.06653 1,1775

1.460 0.00_71 1.06122 1,1044

1.456 0.0052; 1.09765 1.0502
1.;S6 0.00575 1.09462 1.0097

1*460 0*00626 1.05200 0*9713

1,465 0.006?4 1.3;969 0.9609

1.;72 0.00?23 1.04764 0.9266

1,461 0.00771 1.04580 0.9101

1,491 0.00620 I.06414 0*0941

1.902 0.00868 1.04262 0.0003

t.513 0.00917 1.0_123 0.8602
1.92_ 0.00965 1.03994 0,8575

1.936 0,01014 1.03879 0,8401

1.991 0.01063 1.03764 0.8397

1.569 0.01112 1.03661 0,8322

1.979 0.01161 1.03664 0,8296

1,503 0,01211 1.03473 0o8196

t,607 0.01258 1.03387 0.6156

t.622 0.01309 1.03306 0.8102

1.636 0.01360 1.03230 0.8093

1.651 0.01411 1._3157 0,8010

1o666 0,01;63 1._3088 0,7q70
1.681 0,01914 1,03022 0.7935

1,696 0.019_ 1,02960 0.79_3

1.711 0,01617 1.32000 0,70?4

L,72_ 0,01675 1.02843 0.7840
1,_;_ O*OL?2_ 1,327_8 0.7_26

+ TWO-PHAS( BOUNOARV
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q3g PSZI %SOBAR

TEMPERATURE VOLUNE

OEG* R CU FT/LB

qg*lS1 0.01202

100 0.01224

105 0.0A236

110 0.01247

115 0.01259
120 0.01271

120 0.01283

138 0.0X296

13S 0.01309

140 0.02322

14S 0.01336

1S0 0.01350

lSS 0.01365

160 0.01300

265 0.01396
2?0 0.01612

170 0,01629

180 0,01447

189 0.01468

100 0.01484

195 0.01504

200 0001929

200 0,01547

210 0.01971

215 0,01596

220 0.01623

229 0.016Sl
230 0.02682

239 0.01716

240 0.02F93

24S 0.01794

290 0.01840

ZSS 0.01092
260 0.0L903

265 0.02026

270 0.02113

ITS 0,02231

280 0.02401

265 0,82709
290 0,03S36

299 0.04748

300 O,OSSOg

320 0.06766

320 0.07870
330 0.06438

340 0.09120

350 0.01765

360 0.10363

370 0.10931

380 0.11476

390 0.12002

400 0,12513

410 0,13010

420 0,13499
430 0,13971

k_O 0,14439
450 0,14898

460 0,15352

470 0,16799
480 0.16241

490 0.16676

500 0.17111

510 0.17940

520 0.17905

530 0.18388
040 0.18807

S90 0.19224

560 0.19636

570 0,20090

580 0.20460

500 0.20868

$00 0,21274

+ TNO-PHAS( OOUNOARY

THERHOOYNAM%C PROPERTIES OF OXYGEN

ZS0TH(RM ZSOCHDRE INTERNAL ENTHALPY ENTROPY _ _ VELOCITY
DERIVATIVE DERIVATIVE ENERGY OF 50UNO

CU FT-PSIA/L6 =SIA/R 8TUIL9 6TU/L8 8TUILB-R BTU / LD -R FT/SEC

2147.96 318.4 -83.071 -80.966 0.50267 0.267 0.396 3845

2131.76 31602 -82,738 -800630 O,SO60S 00266 0.396 3836

2037.93 303.6 -80.778 -?8.650 0.52536 0,262 0.396 3780

1946.75 291.4 -78.020 °76*672 0.0437? D.257 0.396 3723

1858.17 279,6 -76.862 -74.696 0.56136 0.253 0,395 3665

1772.12 268.1 -74.906 -72.710 0,57817 0.250 0.395 3605

1688.54 257.0 -72.991 -7U.741 0.59431 0.246 0.399 3544
1607,39 E46.3 -?0.996 -60.764 0.60962 0,243 0.399 3482

1520,99 239.9 -89.041 -66.787 0.62474 0.240 0,396 3420

1492.18 22509 -67.006 -64,808 0.63013 00236 0.396 3356

2377.05 216.2 -66.129 -62.828 0.65303 0,233 0.396 3291

1309.78 206.9 o63.171 -60,846 0.6664? 0.231 0.397 3220

1239.84 19?, 8 -61,211 -94.861 0,67948 0.228 0.307 3159

1167.97 189.L -99,249 -56,872 0,69211 0.225 0,398 3092

1102,11 180,0 057.282 -54.879 0,70438 0,223 0,399 3024

1038.21 172,$ -59.312 -s2.eso 0,7163! 0.220 0.400 2956
976,19 164,6 -$3.336 -90,075 0.?2794 0,218 0.402 2886

916.02 167,0 -910353 -40.862 0.?)926 0.216 0.403 2816

897,63 L49.6 *49.362 -46.639 0.79036 0.214 0,405 2746

800,97 142.4 -47.362 -44.806 0.76121 0,212 0.408 2675

745.99 139,5 -49,391 -42,761 8,77184 0,209 0.411 2603
692*62 128.8 -43.326 -40.700 0.78227 0.207 0.414 2530

640*64 122.3 o41.287 -38.622 0.79294 0.209 0.428 2497

990,68 116.0 -39.228 -36,523 0.80265 O,Z03 0.422 2382

941,80 L09,8 -37.140 -34.400 0.01265 0,201 0.427 2307

404.48 L03.e -36.043 -32,269 0.82264 0.159 0,433 2230

440,98 97,g *32.908 -30.064 0.63235 0,196 0.440 2152

404,10 92.1 -30.736 -27.835 0,84212 0,196 0.445 2072
360.23 86.3 -28.493 -25.637 0.05203 0.199 0.464 2973

320.06 80.6 -26.204 -23,184 0,06153 0.198 00479 1880

280,S8 79.2 -23,05? -20,767 0.67150 0.196 0,490 1802

242,47 69*6 -22.438 *10.265 0,88109 0.195 0,509 1710

206.82 64.1 -18.928 -15.669 0,89229 O.L�S 0,533 1619

$70,38 58.3 -1G.300 -12,537 0.90290 0.195 0.561 1S08
136.10 5207 -13.509 -10.023 0.91400 0.195 0,605 1398

104.12 46.6 -10.498 -G.ese 0,92583 0.197 0.663 1275

73,91 40,? -7,133 -3.292 0,93892 0.200 0.770 1146

49.45 33.8 -3.166 0,970 0,95427 0,205 0,999 990

21,24 26.3 2.235 6.801 0,9?490 0.216 1.477 817

8.40 17.2 11,026 17,116 1.01075 0,241 2,601 648

13,21 11.0 19.385 27.562 1,04650 0.227 1.526 642
20.71 9.9 23,510 33,642 1,06662 0.212 0,964 661

33.55 ?.3 29.464 41.100 1.091_6 0.196 0.617 7D0

44.42 6,2 33.361 46.971 1,10082 0.107 0.480 733

53.66 5.4 36.560 51.092 $.12274 0,181 0.422 761

61.98 4.5 39.372 55.091 1.13468 0,177 0.301 786

69.62 4,5 41.930 58.753 1.14930 0,174 0.353 889
76.74 4.2 44.333 62.179 1.15498 0.172 0.333 031

83.45 3.9 46.604 65.428 1.16386 0.170 0,310 651

89.82 3.6 48.779 68.S42 1.17216 0,168 0,306 869

59,91 3,4 50,078 71.547 1,17997 0.167 0.296 807

201.76 3.3 52.916 76.465 1.18735 0.166 0.288 909

107.41 3.1 54.904 ?7,308 1.19437 0,168 0.201 921

112*88 3.0 56.850 00.090 1.20108 0.164 0.275 937

118,20 2.9 58.759 82.819 1.20750 0.263 0.271 992
123.37 2.7 60.638 85,503 1.21367 0.163 0.266 967

128.43 2,6 62,490 08,146 1.219_1 0.162 0.263 982

133.38 2.5 64,318 90.756 1.22539 0.162 0.255 99_

138.23 2.9 66.127 93.334 1.23089 0,181 0.256 1A09

143,00 2,4 67,918 95.886 1,23626 0,161 0.254 1023

147.69 2,3 69,693 96.414 1.24148 0.161 0.2S2 1636
152.30 2.2 71,494 100.921 1,04654 0.160 0.250 1049

156.05 2.2 73.203 103.408 2.29147 0,160 0.248 1061

161.35 2.1 74.941 105.879 1.25626 0,160 0.246 1073

160.79 2,2 76,669 108*335 1,26004 0,16U 0*045 1005

170,18 2*0 70.380 110.777 1.26561 0.167 • 0,244 1007

174,53 2*0 00.102 113,208 1.26957 0,159 0.242 1109
178,83 1,9 01.808 125,627 1,27433 0,259 0.241 1120

183,10 1.9 03,509 110.037 1,27899 0,159 0.241 1131

187.33 1.8 89,205 120.439 1.28277 0.199 0*240 1143

191,53 1.8 86*896 122,833 1.28686 0.159 0*239 1193

195,70 1.8 88.804 225.221 1.29087 0,160 0*238 1164
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C-2a

THERMODYNAMIC PROPERTIES OF ]XYGcN

430 PSIA IS080R

TEMP(R&TURE OENSITY V (OH/OV)p V(DP/DU) V -V(DP/DV) T (OVIOT_JV T_ERMAL VISCOSITY T_ERMAL 91ELECTRIC _PANVTL
CONDUCTIVITY 3IFrUSIVZTY CONS T_T NU M:](R

OEG, R L81CU FT 8TUIL8 PSII-_U FT/BTU PSIA I/OEG, P BTu/FT-MR-R LBI_T-$_ S_ FT/F.P
x 10

99,151 81080?82 216,57

100 81,68199 218,06

105 80,93875 015,01

110 80,19216 211,92

115 79,44189 200,79

1Z0 ?8,SSTSa Z05,61

125 77092885 202.38
130 ??.16525 199.10

135 76,39632 lqS*76

140 75,60152 Iq2037

145 ?4.84006 188.92

150 74.05tg0 181._0

155 73.25570 101082

160 72*45086 178o16

16S 71.63646 1T4._3

1?0 70.81149 170.63

175 69,97479 166.74
180 69,12500 160,76

185 66,2608? 158.69

190 6?,38040 154.53

lgS 66048199 15|*26

200 65056316 145,89

Z05 64.62143 141.40

210 63,65376 136,?q

215 62.65660 132,05

220 61.625?0 12F.10
225 60.S5599 122,17

230 55.44126 117.02

235 58*26025 11200?

240 57.03027 107,58

245 56*73012 102.04
250 54.34362 96,27

255 52084873 50*32

260 51,21620 83.97 _,840

268 49039568 77,28 5045?

ZTO 4T,31847 78,06 5,005

Z75 44,83256 62,38 4,540

280 41.64403 53.57 30949

281 36.91346 44.07 3.2?0
290 28,2?696 35,95 2,519

295 21,06075 3S,96 2,_74

300 17*89284 3?069 2.SOZ

310 1407800? 41.75 2.536
320 13,03711 45.63 2.844

330 11.08047 44,22 2,541

340 10.95523 52.68 2,533

350 10024104 58.03 2.523

360 9,65015 5_,28 2.512

370 5.14830 62._5 2.500

380 8.71375 65.54 2.484

390 8,33178 68,5? Z,WTq

_00 ?,09193 71,55 20468

410 ?.68658 74.47 Z.kS9

420 7,48993 ??,34 _,450

430 7.15753 80,1r 2,441
_40 6.92587 0200,6 20433

kSO 6.71211 0S.72 20426

460 6.51398 80.45 2,419

470 6.32058 9L.16 2.412

480 6.15734 93,84 2,408

490 5,90553 96.50 2,399
500 8,04403 99,14 2.393

510 5.?0128 101.77 2.388
520 8.5662_ 104.34 Z.302

530 8.43840 I07,00 Z.376

540 5,31713 109,60 0,371

550 8,20187 112020 2,368
560 s,oqz14 114.79 2,360

570 4,98T51 117,30 2.3S4

580 4,88759 11909? _.344

SYO 4.T4204 122.56 Z.343

600 40?0055 125.16 2,337

24.602 175719,72 0,0018119 C,11210

14,564 174126,70 0,0018_60 _.11188

14034_ 164947.82 0.0_18_0_ 0.1_042

14.116 156114.45 0.001866_ 0,10_91

130862 147616,44 _.0018030 C.10T32

13,642 139443,79 0,0_19227 0,1_$6T

13,397 131586,33 0*0019533 0.10396
13,14? 124034.60 0,061981_ 0,10219

12.093 116778.96 O.OOZ02C; C,%0:38

12.636 100610.04 0.0_2057_ 0.0_52

12.375 103118.64 0.0020970 0,09662

1Z.112 96695.79 000C21395 O,OqW6q

110848 90532.6? 0.0021052 0._927_

11,582 84620.70 0.0Q223k5 C.39_75

11.316 70951.49 0°0022880 0._7_

11,850 73516,89 0,G023460 0._671

10,784 68308.96 0.002409_ 0,0_66

100519 63320,05 0,0024_8T 0,08260
28*255 58542.72 |,0_25549 0,08053

9,992 53%9,86 000626390 0,07044

5,731 49594,66 0,0027324 0,0_63_

5.471 45_20.65 0.002036_ 0,07423

5,213 41411.70 0,0029531 0,_7210

0.955 37842*43 0.003084_ 0.06947

0,699 33947*54 0.0032343 0.06?83

8,442 30472,73 000634056 0,06567
8,103 27164043 0,0036036 0.06350

?,919 24020,20 0,0038345 0.06132

70445 20987,08 0,0041136 0,05908

70152 28252,87 0,0044170 0.05685

6,86? 15637,02 0.0048065 0005459
6,SST 13176,78 0.005Z823 0.05030

6,233 1087?,31 0.0058q61 0004598

8726022 0.00668S5 0.04?55

6726062 0.0078310 0.04805

4926.83 0.0094658 0004240

3295044 0,0123409 0,04042
1894.47 0,0178274 0.03914

784.13 0.0335154 0.03894

Z37.45 0.0_2337_ 0o03719

2?8,29 0,0424375 0,02935

370.50 0.025572? 0.0_412
_6,51 0,0147776 0.0200?

5P9,06 0.0107032 0.01843

635.93 000085700 0.01758

67q000 000&72304 0.01?08

7t2,q? 0,0063022 0,01679

740.54 0,0056163 0*01661
763.39 0.0050854 0.01649

782065 0000W6619 0.01642

794*00 0.0043141 0,0164_

813.26 0.0040229 0.01643

825.60 0,0037749 0.016k7

836,43 _.0035610 0,01654

845,99 0,0033742 0001662
854.47 0.0032095 0.01672

862.05 0.0030631 0.01682

068.84 0.0029318 0,01644

8?4.96 0.0028135 0.01T07

880050 0*0027061 0.01720

885.52 000626081 0.01734

890*04 0.0025184 0*01748
894._7 0.0024357 0.01760

8_8.10 0.0023594 0*02776

981.62 0.0022805 0.01792

_04*06 0.0022226 0.01809

907,06 0.0021611 0.01826
910,63 000021035 0.01843

913.21 0.002049_ 0.01860

515.60 0.0019985 0.01677

917,83 O,o01qsG6 0*01895

919.92 0.0019052 0.01912

3_,_3_ _.003 _ I._63_ _._

34._93 0,003_ 1._576_ _._751

2_,33o 0.0_33_ 1.5335_ 3.38_

_.24_ 0.0033_ 1._2746 3.1632

L?*319 C,003_2 1,_G_0 2._116

15*gT_ _,00319 %._2T7 2.4634
L_.765 0.003_ 1.49_ _.3318

13.673 0,0031_ 1,W_01_ 2.013_

12._R_ 0.00306 _.w_3_ _.1008

11.001 0,0030J 1._??_$ 2,_15_

9,621 0.0028_ 1._572_ 1.8¢0_

9.030 C,_O_G 1.450_$ 1.rW_

0._95 0._027_ 1._U3_0 1,704_

?,570 0.00061 1.42091 1.6_33

?._7_ 0*00253 1._2138 1*6252

6,805 0.0004_ 1.41363 1.6157

6.472 0.00238 1._05_1 1,6152

6.167 O.OOZ3C 1.397_0 1.6246
5,802 O*DOZL_ 1.388_0 1.66_1

5.669 0*00010 1,37939 1.70_

5,456 0.00000 1,36961 1,7_5

5.236 0.00189 1,35_6_ 1,8327

5.008 0,00170 1,34873 1.9_19
4.7?_ 0.00165 1.336_8 Z._273

4.517 0.001_1 1.32376 Z.1848

4._44 0.00135 1.30_88 _.3704

3,93? 0.00117 1,29303 Z.6_75

3*575 0,00096 1.268_3 3,13_?

3.096 0.00071 1.036_0 _,_68

Z,379 0*00051 1._7777 5._905

1,_12 0*00091 1.13051 3,5?98

1,7_1 0o001_£ 1.11018 2,5051
1.598 0.0022_ 1._904_ 1._687

1,$33 O,DD_89 1.07_50 _.4629

1.498 0.00352 1.072_9 1,2943

1.478 0*00489 %.06_53 1,_0_5

1,_67 0,00464 1,06210 1,11_3

1._63 0,00517 1.05_W_ 1,05_7

1.462 0,0056? 1.05535 1.0142

1,465 0.00617 1*05068 0.9_12

1._76 0,08666 1.05033 0._S_2

1.k?? 0.00714 1.04824 0._317

1,406 0*00?62 1.04637 0._1_?

1.495 0,0081¢ 1,04460 0.896_

1,$06 0.00858 1.0_31_ O._B_
1,517 0*00906 loD4172 0.8700

1.509 0.00955 1,040_1 0.0592

1.542 0,01003 1._39_1 0.8_6

1,555 0,010_1 1,03808 0,8411

1.566 0,011D0 1.037_3 0.8_35

1*580 0.01149 1,03605 0,_7
1.$96 0,01190 1.03523 0,_20_

1.610 0.0104_ 1o034_6 0._1_7

1*605 0.01095 1.0334_ 0._12

1,639 0.01346 1.03066 0.8063

1.654 0*01347 1.03193 0.8018

1.669 0.01448 1*03103 0,7478
1,684 0,01_79 1,03056 O.rq_Z

1,699 0.01550 1.02993 0._410

1.71_ 0*01602 %,0_932 0,7_80

1.72_ 0,01654 1.02874 0._5_

TWO-PH&5( BOUNOARY
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O-2a

_0 PSIJ _S08AR

TEMPER&TURE VOLUME

OEGo R GU FT/LB

V Rq.166 0*01222

tOO 0,0122k

105 0.01Z35

110 0.01247
115 0._125q

120 0.01271

tZS 0,01283

130 0,01296

135 0.01309

1_0 0.0132_

_S 0.01336

150 0.01390

ISS 0.31369
160 0.01300

16S 0,01396

1TO 0._1412

1?_ 0._1429

180 0.01446
185 0.0146§

IQ0 0.01k44

1_Y O.OtS04

200 0.01525

ZRS 0,01947
210 0._1S7t

ZIS 0,01596

220 0.01622

Z25 0.016S1

230 0.21082

Z3S 0,01T16

240 0.01752

245 0.01793

_SO 0.01039

255 O,]lBqO

Z60 0.01950

Z6S 0.02021

ZTO 0.02109
Z?S 0,02ZZk

280 0.02309

ZSS 0.02677

290 0.03400

295 0.045T9

300 O._S43q

310 0.06631

320 0,07_39

330 0.08307

3_0 0.0099S

3_0 0.09629

360 0.1020_

3TO 0.10789

380 0.11331

3qo 0*118Sk

400 0.12360

410 0,128S_

420 0.13336

430 0*13800
_0 0.14271

_50 0*1472T

460 0.15177

_70 0.19620

_80 0.16058

490 0.16492

500 O.tbQZt

510 0.17346
5Z0 0,17?68

530 0.10186

S_O 0.1800Z

SSO 0.1q014

560 0.19425

S7| 0.19033
SeE 0.Z0239

YRO 0.Z06_3

600 0.21045

* TWO-OHASE 30UNOARY

THERMODYNAMIC P_OPE_TIc$ OF JXYG_N

ZSOTHERN ISCCHORE ZNTERNAL ENTHALPY ENTROPY C v Co VELOCITY
OERIVAT[VE DE_IV&TIVE ENERGY 3F SOJ_;C

CU FT-PSII/L8 PSIA/R 3TU/L3 8TU/L_ BTU/LB°R 9TU / L_ -_ rT/_EC

21_8.5? 318,4 -83.C6_ *OC,q4Z 0._3_6Q :,Z6T 0.]_6 38_4

2132.65 316.3 -82*7_Z -80.611 0,S0600 0,26_ G.396 3835

Z036.83 303.6 -80*?_Z -7_.632 0.SZS32 C.262 _.396 37_t

1947,67 291.4 -?0,024 -76.694 0.5_377 _,257 0._6 372_

1659,09 _79*6 -?6.867 -?_.676 0.5_130 3.25_ 0.395 3665

1773.06 268*Z -_4.912 *72.70C 0,ST813 _,ZYC 0,39_ 3606

1689,50 257,1 -?2,9§7 °T0.723 0._942_ 0*24_ 0*395 ]_45

16_8.36 246.4 -71,002 -68.7_6 C.60qT? =,2_3 0.395 3_83

IS29.58 236*0 °69,04? *66.769 0.62469 0*240 0,395 3_23

1493.10 _26.0 -6T,092 °64.?91 0.63908 0*236 0.396 335?

1378,87 _1_.3 -6S.136 -62.811 0.6_297 0*234 0.39e 0_92

1306.82 206*9 -63.179 -60.029 0.6_641 0,231 0,39? ]226

1236.90 19_.9 -61.220 *S_.844 0.67943 0.228 0.39? 3160

1169.09 109. I -sq.2s_ -_6.859 0.6920_ 0.225 0.398 3093

1103*21 £86.? -S?.292 °$4.862 0.70432 C,223 _.399 302_

1039,32 t?Z,S -59.322 -52._6_ 0.71625 0*220 0._00 29_

97?.33 164,6 °_3,34_ -50*899 0.T2?8_ 0,218 0,_02 _88_

917,18 1_7.0 -5_.364 -4_.847 0*73921 0.21_ 0.403 2018
658.82 149.6 -49*37_ -46,825 0,_Y029 3.21_ 0.40_ 27_

802.18 142,5 -_7.375 -44,?93 0*76113 0*212 0._08 26T_

T4T,22 139.6 -_S.369 *4_,7_0 O,?T_?6 0._I0 0.410 260_

693.89 _28.9 *43,342 °4_.608 0.792_q G*20? 0.414 2937
642.13 122._ -41.3_3 °08,610 _.79249 _.205 0.4_? Z498

$31.90 116.I -39.Z_6 -36.913 0.802_? 0.203 0.422 238_

$43.17 109,9 °3?,168 -34.391 0.8125_ 0.201 0.42? Z30q

499.88 t_3,9 -3S*065 -32.241 0*02243 0°20_ _._33 2232

450.02 90.0 -32.931 -3_*098 0,_3224 0.198 0.4_0 21_

409.$8 92.2 °30.763 -Z?.836 0.04200 0.196 0.448 2_75

361.70 _6.5 -28,522 *25.536 0.85189 0.199 0.46_ 1976
321.$6 80.0 -26*20? -23.186 0.06179 0,198 0.479 1891

282.14 ?S.3 -23.89_ -20.??3 0*B717_ 0,196 0*490 1009

244.0R 69*8 -21._81 -10.200 0.00161 0.195 0.50? 17t_

20?.SI 64.3 -18.97_ °19.68? 0*09209 0.19_ 0,_31 161_

172.15 58,_ -16.399 -12*964 0._0266 0.199 0.5S9 1913
138.03 52.9 -13._81 °1_.063 0.91371 _,199 0.602 140_

I06.0? 46.9 -I0.$90 -6.919 0.92_46 C,197 0.658 1282

?S*Sb 41.0 -?._60 -3,369 0.93642 0.199 0.?60 1155

_7.6_ 34.2 -3,362 _.796 0._9349 O,ZC5 0.932 1003

23*39 2?,0 1.738 6.397 0.97331 _,216 1.390 035

9.22 18.2 9,971 15,888 1.00629 0.239 2._$8 663

12.56 12.3 18._68 26.S39 1.04273 0,22_ 1.617 643

19.92 9.8 23,374 32.841 1,06394 0.213 1.007 661

32.68 7.5 29.111 4¢.693 1.03960 0.196 0.631 700

_3.00 6.3 33,102 _6.225 1.10?3P 0,18T 0*496 733

$3.12 5.6 36.34_ 50.80_ 1.121_0 0.101 0._27 761

61.43 S.O 39.18T 54.044 1,13346 0.177 0.384 786

69.18 _.6 41.774 58.535 1.14_16 0.I?_ 0,356 809

76,34 _.2 44.1e6 61.982 1,15388 0,IT2 0.339 830

83.g8 3.9 46,469 6_.250 1,16283 0.17_ 0,319 090
89.4_ 3,? _8,6_ 60.370 1*17117 0.168 0.307 869

99,60 3._ 50.763 71.396 1,17901 C.167 0.29? _87

I01°4_ 3.3 _2.800 7_.323 1.18642 0.166 0.289 905

I07,19 3.2 64,803 77.176 1.19347 0.169 0*282 921

112.64 3.0 56.754 79.966 1.20019 C.16_ 0.Z76 937

117.98 2.9 5_.663 82.702 1.20_60 0.163 0.271 _52
1_3.18 2.8 60.551 86.392 t._12_1 0.t63 0.267 967

128.25 2.? 62.4_? 88.0_2 1.21077 _.162 0.263 982

133.21 2.6 6_.239 90.656 t.22_2 _.I_2 0*260 996

138.08 2.5 66,061 93,240 t.23007 0.161 0.2_? 1009

142.86 Z*_ 62,843 95.T96 1.2_545 0,161 0.2_ 1023

1_?.$6 2.3 69.6_2 90,320 1.24067 C*161 0.252 1036

192.19 Z.0 71,386 IC_,838 _.245_5 3.160 0.250 I049

196.75 2,2 73.13T IU3.330 1.25068 0.160 0.2_8 2061

161.26 2.1 ?_._77 I0_.804 1.29548 0.160 0*247 1074
169.71 2.1 76.607 1©0.262 1.26017 0.160 0.Z_5 1086

IT0.11 2.0 76.329 11_.708 1.26_T_ 0.t60 0.Z_4 109_

17_.46 2.0 dO*O_ 123,1_1 1,26920 0.15_ 0.2_3 1109

178.78 1.9 81.?_1 11_.963 1.2?357 0.159 O.Zk2 112_

103.05 1.9 83.493 117.975 I._78_ _.159 0,2_1 1132
107.38 1.9 09.150 120.379 1.29202 0,15_ O,Z_O 11_3

1_.$1 1.8 86,043 12E.Z?S 1.29611 O*LSR 0*239 1154

199.69 1.8 8_.532 125.164 1.2_013 _,160 0.239 t16_
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G-2e

g_G _$ZA Z508&R

THERHOOYN&HrC PROPERTZES OF OXYGEN

TEHPERGTURE OEN$ZTY V(OH/OV_ V(DP/OU_ -V(OPIDV_

O[G. R LBICU FT 8TUfL8 P$IA-:U FT/8TU P$Zl

(OV/OT)p/¥ THERqAL
CONOUCTZVZTY

I/ DEG. R gTU/FT-HR-R LBIKT-SEC 59 FT/HR

x 105

V|SO0$ZTY THERHSL OZELECTRIC PRANDTL

OZFFUSZVZTY CONSTINT NUMBER

59,166 81.81039 218.62 lk.600 17S7?S.42 9*0018114 0.11210 _2.949 0.003k6 1,$7064 5,4620

100 01.68668 218.12 1_.564 17;209.14 0.0018154 0.11187 42.271 0,00346 1.56964 5.3863

10S 00*44366 215,07 14.344 165030.57 0*0018399 0.11044 38.454 0.00345 1.56367 4.9604

110 00.19729 211.99 lk.117 1S6£9?,61 0.001865? 0.10892 3S.015 0.00343 1.55769 4.5?73
118 79.44727 208.86 13.483 147700.00 0.0018939 0.10733 31,918 0.00342 1.55170 4.Z326

120 78,69022 20S*66 13.643 239527.69 0*0019210 0.10960 29*129 0.00340 1.54560 3.9223

128 ?7.93477 202.46 15.397 131670.75 0.0019524 0.10397 26.617 0,00338 1.53968 3.6429

130 77.17147 184.16 18.148 124119.47 0.0019649 0*10221 24.394 0.00338 1.S3359 3.3913

135 76.40286 198*89 12.894 116864.29 0.0020194 0.10039 Z2*318 0.00332 1.52751 3.1647

140 75.62840 192044 10.636 109698,84 0.0020963 0.09854 Z0._78 0.00329 1.S2140 2.9609

149 74.84792 189.01 12.376 103204.98 0.0020988 0.09664 18.824 0.00326 1.51929 2.7779

150 74*88996 188,49 12.113 96702.9? 0*0021381 0.09k72 17.332 0.00322 1.90906 2.6128
15S 73.28379 181.91 11.049 90619.97 0*0021837 0.09276 19.g89 0.00319 1.50263 2*4690

160 72.48941 170.26 110583 84708.92 8.0022329 0*0907P 14,777 0.00325 1.49658 2,3328

168 71*64553 174.54 11.317 79039.87 0.0022862 0.08076 13.605 0.0@310 1.49021 2,2146

170 70,02111 170.74 11.091 73689.64 0.0023441 0.08674 12.?00 0.00306 1.46381 Z*10_

175 69.98503 166.85 10,76S 68398.51 0,0024072 0.0846Y 11.011 0.00301 1.47734 2.0169

180 69*13599 162,88 10.$20 63410.21 0*0024763 0.08263 11.009 0.00296 1.47078 1.9345

185 68.27292 158082 10.2S7 S8633.53 0.002SS22 0.08086 10.289 0.00291 1.46413 1.8630
190 67.39299 154,66 9.994 94061.34 0,0026360 0.07847 9.630 0.0028E 1.45738 1.6012

199 66._9588 150.40 9.733 49666.88 0.0027269 0.07037 9,088 0,00280 1.48051 1.7407

200 65,57759 146.03 9.474 49503.58 0.0020324 0.07426 8*503 0.00274 1.44351 1,7050

205 64.63702 141.58 9.216 41805.40 0.0029485 0.37214 0.018 0.00267 1.43636 1.6698

210 63*6?067 236,95 8.999 3?686,98 0,003079S 0,07001 7,$77 0.00261 1.42904 1.6431

219 62.67903 132.22 0.703 34042.92 0.0032282 0,06787 7,177 0.00294 1.42152 1.6248

220 61.64990 127,36 8.447 30969.00 0*0033984 0.06572 6.812 0.00246 1.41378 1.6151

229 60,57024 122.36 _.188 27261.62 0.0038949 0.06395 6.479 0.00239 1.40577 1.6143
230 89._6896 117.23 7.925 24118.34 0.0038239 0.06187 6.178 0,00230 1,39747 1.6234

239 58.28796 113.08 ?,452 21082.43 0.0041006 0.05914 9,889 0.00219 1.38871 1.6623

240 07,06144 107.01 ?.160 18348,44 0.0044016 0.09691 S.675 0.00210 1.37962 1.7035

245 59.76566 102,30 6.079 19733.99 0.0047899 0,09466 5.462 0.00200 1.37007 1.7612

250 94*38473 96.55 6.567 13275.00 0.0052951 0.0S237 5.243 0.00190 1.35994 1.8285

2SS S2.89712 90.64 _.245 10976.46 0*0098793 0.00004 5.016 0.00170 1.34908 1*9164

260 51.27499 04.30 S.862 8026.79 0*0066311 0.04?64 4.779 0.00166 1.33731 2,0191

26S 49.46882 77.70 8.b76 6828.20 0.007?49? 0.04518 4.528 0,00152 1.32428 2.1737

270 47.41362 78.96 3.029 5020.94 0.0093284 0.042S2 4.257 0.00136 1.30956 2.3721

279 44,96673 62.96 4.971 3397.61 0.0120600 0.04048 3.994 0,00110 1.29218 2,6715
280 41.8S877 84.32 3.999 1994.62 0,8171997 0.03917 3.599 0.00100 1.27033 3.0831

200 37.36188 48.07 3,341 074,02 0.030838? 0.03878 3.139 0.000?5 1.23916 4.0503

290 29.41581 36.72 2*906 Z71.27 0.0669387 0.03750 2.400 0,00052 1.18535 5.0150

299 21.83710 35.96 2.400 27k.63 0*0449622 0*03026 1.960 0.00086 1,13554 3.7698

300 16,38823 07.59 2.007 366,25 0.0267835 0.02472 1.769 0.00134 1.11333 2.5942
310 15.08096 41*89 Z.041 495.88 0.0191811 0.02035 1.614 0.00214 1.09235 1.8033

320 13,26382 48.40 2.849 881.00 0.0109029 0,01861 1,845 0.00283 1.28092 1.4822

330 12.03777 49.08 _.546 639.42 000086919 0,01771 1.500 0.00345 1.07326 1.3069

340 11.11722 92.84 2.538 688.60 0.0_73132 0.0172_ 1.486 0.00403 1.06753 1.1956

350 10.38519 SS,O9 2.528 718.41 0.0063620 0.01688 1.475 0.00457 1.0629q 1.1183

360 q.78001 89.15 _.516 746.6_ 0.0U86620 0.01669 1.469 0.00510 1.05926 1.0613
070 9.26840 62.32 0.509 770.03 0*0051219 0.01606 1.468 0000860 1,08609 1.0188

300 8082530 68.4_ Z.403 789.72 000046989 0.01649 1.471 0.00609 1.09336 0.9051

390 8,_3621 68.46 2*483 806,52 0.0043300 0.01647 1.479 0.00687 1,05097 0.9_75

400 8.09034 71.44 20472 821.01 0.004042_ 0,01649 1.482 0.00706 1.04888 0*9346

410 ?,77979 ?4,36 2.462 833.62 0.0037919 0,01690 1,490 0*00793 1.04694 0,9153
420 7.49861 77.24 2.453 844.6? 0*0038759 0.01659 1.900 0*00401 1.04522 0,0907

430 7*24222 80*07 2,449 894.43 0*0033068 0.01667 1.81U 0,00840 1*04368 0,8844

440 7*00699 82.8? 2,437 863,09 0.0032205 0.016_6 1.521 0.00696 1.04222 0.8719

480 6*?9003 88.63 2*429 0?0*82 0*0030727 0*01687 1.533 0*00944 1.04089 0.0609

460 6*58900 08,3? Z.422 0??*75 0*0029404 0*01698 L.546 0,00992 1.03966 0.8512

470 6*40196 91,07 2*k10 004000 0.0028211 0,01711 1.558 0*01040 1.03052 0.8425

400 6.22731 93,76 2,409 089,64 0*0027129 0.01724 1*572 0*01088 1.037_6 0.8346

490 6*06367 96*42 2,402 894,76 0.0026142 0.01730 1,585 0*01137 1.03646 0*8279

800 S.90992 99.0? 2.396 094.43 0*0020239 0.01752 1.599 0.01186 1.03853 0,8217

8LO 5*76508 101,70 2,391 903.69 0.0024407 0*01763 1.613 0*01232 1,03468 0,0178

820 8*62824 104.32 Z*388 907.99 0,0023639 0.01779 1.628 0,01202 1.03381 0,0122

$30 S*49873 106.93 2,379 911*10 0.0022927 0.01796 1,642 0.01332 1.93303 0,8072

5_0 5.37990 109.54 2.074 914.4_ 0*0022264 0.018L2 1.697 0*02382 1.03220 0.8027
558 5.29918 112,14 2.368 917.84 0.0021646 0.01029 1.672 0*01433 1,03157 0.?986

960 8,14807 114,73 2.362 920,36 0.0021867 0.01846 1.687 0.01484 1,03090 0*?990

570 5.04213 117.32 2*357 922,99 0.0020524 0*02863 1.702 0.01534 1,03026 0*7917

580 4,94090 119.91 _.381 928.43 0*0020013 0.01080 1.717 0.01986 1.02964 0.?888

590 4,84428 222*50 2.346 g27.70 0.0019531 0.01897 1.732 0.01637 1.02g06 0.r861

600 4,79165 125.10 2,340 929.83 0*0019076 0,01925 1,74_ 0.01609 1.02850 0,?830

T_O-P_&S( 80UNO&R¥
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9S0 mS£A I$081R

TEN PERATURE VOLUNE

OEG, R CU ?T/L8

* 99,140 0.01222

100 0,31224

105 0.01235

110 0.01247

115 0.01250

120 0.012T1

12Y 0.01263
130 0.31296

135 0.01309

140 0.01322

146 0.01336

ISO 0,5135C

1SS 0.01365

160 0,01380

165 0,01396
1to 0.01412

17s o.o1429
160 0.01446

10S 0*01464

100 0,01484

1RS 0.01S04

200 0.01S2S
ZOS 0,_164F

210 0*019T0

216 0.01596

220 0.01622
226 0.01650

230 0*01681

235 0.01716

240 0.01752

24S 0._1702

250 0.01037

25S 0,01689

260 0.01948
265 0.02019

270 0.02105

27S 0.02217

200 0,02327

285 0.02648

Z90 0.03206

205 0,04415
300 0.0§2Q2

310 0,06408

320 0.07404

330 0.08170

340 0.0886S

300 O,Ogk�b
360 0.10089

370 0.10651

380 0,11109

390 0.11708

400 0.12211

410 0.22701
420 0.1310@

430 0*13646

440 0.14108

4§0 0*14060

460 0.1S006

470 0,15445

480 0,16680

490 0.16309

SO0 0.16735

$10 0.17166

$20 0.27574

S30 0.17909

540 0.10400

550 0.10609
560 0.15216

570 0.1962@

500 0.20023

$90 0,20423

600 0,20621

• TMO-PHASE BOUNDARY

THERNOOYNAH[C PQOPERTIES OF OXYGEN

I$OTHERH ISOCNOR( |NTERNAL ENTH&LPY ENTROPY C v Cp VELOCITY
DERIVATZVE OERIVATZVE ENERGY OF SOUND

CU FT'PS[&/L8 =$IA/R BTU/LO 8TU/LB 8TUILB-R 3TU I .5 -R FT/SEC

2149,18 318,; "03,063 -80,517 0,532?0 0,267 0,596 3846

2133,54 316.3 -82,?46 -0_.$93 0.50596 0,266 0.396 303?

2039,73 303*? *00,787 -28.613 0.52620 0*262 0.396 3281

1948,50 291.S -78,029 -26,636 0,54368 0*2§7 0,395 3724

1860.02 2?9.6 026.8?Z -74.658 0.56126 0.254 0*395 3666

1??k. D0 268,2 -74.51? -?2,682 0.S2800 0.260 0.356 3606

1690.45 257,1 -72.962 °70,?05 0.55422 0*246 0.396 3546
1605,33 246,4 -71.008 -66.720 0,60972 G*243 0.395 349_

1530.52 236*0 -60.054 -66.762 0,6246_ 0,240 0,356 3421

1454,10 226*0 -67.099 -64,273 0,63903 0,236 0.356 3392

1379.69 216,3 -65.14_ -62*794 0*69292 0.234 0.396 3293

1307,86 207*0 -63.187 -60,812 0.66636 0,231 0,357 3227

1237.95 157.9 O61o228 -$6.627 0.6?93? 0*228 0,35? 3161

117|,12 189.2 -55.266 -56.839 0,65200 0,225 0*390 309_

1104,30 180.0 0S?*3C1 °54.646 0.70426 0.223 0.399 3026
1040,43 172.6 -95.332 05_.646 0,71619 0.220 0,400 2950

570.47 16_*7 -53*35? -50,844 0,22701 0*218 0,402 2865
518,34 157,1 -51,376 °46.832 0,7391_ 0,216 0.403 2815

860,00 145.7 -49.362 °46.911 0,?5022 O* 214 0.405 2T_

603.39 142.6 -47.385 -44.?79 0*76106 0.212 0.408 267P

746,46 136,7 *_5,379 -42.734 0,?7168 0.210 0,410 2606

69S.15 129.0 °43o352 -40.675 0,28211 0.207 0°413 2533
643,43 122.5 -41,320 -38,590 0.7523T 0.205 0.417 2460

553,23 116.1 -35.26_ -36,502 0.85248 o. 203 0.422 2386

544,$3 110°0 -37.164 -34,382 0,81246 0*202 0.427 2311

497,20 104°0 -35,066 -32.234 0,82233 0.200 0.432 2235

651,46 98,1 *32,955 °30,052 0,43213 0,190 0,435 21S?
_07.06 92.3 -30.789 -2?.832 0.04169 0.196 0.440 2077

363,12 86,6 -26,952 -25,535 0,05176 0,159 0,_63 1979

323,06 80,5 -26*269 -23,188 0,86166 0,190 0,47_ 1894

283,?0 75._ -23,531 -2@,779 0,071S8 0,196 0,;09 1808

2_5,71 69,9 -210523 -180291 0.88164 0,195 0,506 1716

209,19 64,0 -19,026 -19.704 0,89188 0,195 0,530 1626

173,91 58.? -16,417 -12,590 0,90242 0,195 0,55? 1S16

139,87 53,2 -13,653 "10,102 0,91342 0,195 0,599 1410

108,00 47,2 -10*680 -6,927 0,52510 0,197 0,653 1289
??,99 51,0 -?,343 -3*483 0,53793 0,199 0,750 1164

49,78 34,? -3,561 0,631 0,952P9 O,ZOk 0*911 1015

25,53 22.6 1.374 6,031 0,97185 0,21; 1.312 692

10,29 15.1 9.032 14,810 1.00236 0*236 2.291 600

12.06 12.9 17,729 29.491 1.03890 0°229 1.?03 644

19,17 10.2 22.013 32.122 1,06121 0.214 1*092 661

32,10 ?.7 28,763 40,194 1,08722 0,197 0,647 695
43.0_ 6.5 32,83_ 45.866 1.105?9 0.108 0.506 733

92,96 S,? 36.129 S|.917 1.12007 0.182 0.431 760

61,01 S*1 39.001 54,996 1,13225 0.177 0,388 786

68,74 4.6 41,610 96,316 1,14303 0.17k 0,358 809

75.9_ _,3 46.036 61,786 1*16281 0.272 0.33? 830

62,72 b,0 460334 65*071 1,16181 0*170 0,321 490

89,15 3.0 48.530 68.214 1*2701g 0.168 0.308 069

95.30 3,6 50,647 71.244 1.17606 0.167 0.296 087

101,20 3,4 52.700 74.102 1.10990 0,166 0,250 985

106,90 3.2 54,7_1 77.044 1.19202 0*165 0.203 521

112.41 3.1 56.657 79.642 1.19931 O. 164 0.Z77 932

117,T6 2,5 59,577 82,506 1,20977 0,16_ 0*Z22 992

122,98 2,8 60,464 85,282 1,21197 0,163 0,267 967
120.0F Z*? 62°324 87,938 1,21203 0,162 0.264 582

133,05 2,6 64,160 50,557 1,22369 0.162 0,260 994

137,53 2,5 65,975 93,146 1,22926 0,161 0,297 1010

142,22 2.4 67.772 59.?06 2,231_9 0*161 0*259 1023

147,_4 Z,_ 69,552 98*2k2 1,23966 0,161 0,2SZ 1036
152.08 2,3 71,318 100,256 1,24496 0,160 0,260 1049

156,66 2,2 T3,071 103,251 1,24900 0,160 0,249 1062

161,12 2,2 740813 105,728 1,29471 00160 0,242 1074
165,63 2,1 76,946 108,190 1,29040 0,160 0,245 1086

170,04 2,1 78,269 110,636 t,26392 0,160 O,Zk4 1090

174,40 2,0 79,90S 113,873 1,26844 0,155 0,243 1109

178,73 2.0 01,694 119,490 1,27201 0,159 0*262 1121

183,01 1.9 83,398 112,913 1,22798 0,155 0.241 1132

187,26 1,9 05.006 120,319 1,28122 0,159 0.240 1143

191,46 1.0 86,290 122,712 1,28537 0,159 0,239 1154

195.67 1,0 88,k60 125,108 1,28939 0,160 0.239 1165
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THERHODYNAHIC PROPERTZ($ OF OXYGEN

950 _SZk 1506AR

TEHPER&TURE DENSITY V(DH/DV)p V(OPIOU)¥ -VIDP/DV _ (DV/OT_/V TH(RHAL VISCOSITY THERHJL OIELECTRIC PRANDTL
_ONDUCTIVITY 01F_USIVITY CONSTANT NU_8ER

OEG. R LB/CU FT BTU/LB PSIIoCU FT/STU PSZA I/OEG* R BTU/FT*XR-R LB/FT-5_C 5Q FT/HR
X 10 _

6 99.20_ 01.01295

100 81.69137

109 80.94896

110 oo.zOzk3

115 79.49260

120 78.6988&

129 7T,96069

130 77.1776g

139 ?6okOqkO

lk0 79.63028

169 76.89477

190 ?k.06720

IS5 ?3.27187

160 72.66796

165 71.60409
170 70.03073

175 69,99929

180 69.16680

189 68*Z8619

190 67ok0961 1SkoTg

lqS 66,508?5 150.Sk

200 69.$9199 146.10

209 64,65257 141.70

210 63.60755 137.11
219 SZ.69342 132,39

220 61.66604 127*56

ZZS 60,60043 122,55

230 99.49057 11?,43

239 58.31595 113.Z9

240 07.09247 1De,Ok

2kS SS.SIlO0 102.59

290 Sk.kZSS6 96,83
255 92.94S12 90.95

260 $1.33238 Sk.67
265 69.56079 75.10

220 k?.50706 71.03

275 49.09733 63.53

200 42.06406 SS,05

205 37.77091 kb. Ok

290 30.64380 37,56

295 22.64969 36.01

300 10,89699 37090

310 15.38837 kl.65

320 13.49810 kS.31

330 12.22700 68,93

360 11.20049 52,k0

390 10.53021 5S.76

360 9.91210 SS.02

3?0 9.30903 6Z.20
580 8.93726 65,30

390 S.54097 68.3S

400 8.18902 71.33

610 7.87323 Zk.26

kZO 7.SS?SS 27*16

430 7.32700 29,98

kkO ?*08624 02.78
kSO 6*86806 SS*S4

660 6*66412 88.28

470 6*k7443 90.99

kSO 6.39736 93.68

;90 6.1314? 96.35

SO0 5.97969 99.00
$10 S.820S7 101.63

520 5.69027 lOk. ZS

530 5.59909 106.87

540 S,43470 109.67

SSO S.31651 112.07

$60 S.ZOk01 114,67

$70 5.0967? 117,26

S_O k.99437 119.8S

$90 k.89660 122.kk
600 4.80279 125.04

216.68 lk*600 175631.11 0.0018108 0.11211 42,963 0.00346 1.57068 5.6632

219*10 lk,SSS 176291.40 0,001014_ 0.11180 kZ.297 0.0036_ 1.56968 S.3soq

215.14 14.344 165113.3D 0.0018392 0.11045 38,k77 0.00369 1.56371 4.9627

212.06 lk.11T 156280*75 0.0018650 0*10093 35.038 0.00363 1.SS773 4.5795

208.93 13.883 167703*56 0.001892] 0.10735 31.q39 0.00342 1.50174 k.2366

209.76 13.643 139611,66 0.0019210 0.10ST, 29.169 0.00360 1,94573 3.9262

202.53 13,3q8 13179S.16 0.0019519 0.10399 26.639 0.00338 I.$3970 3.6446

199.26 13,140 126204.32 0,0019839 0.10222 24.371 0,00339 1,$3364 3.3929

195.93 12,896 116969.60 0.0020106 0.10041 22.332 0.00332 I.SZ?S6 3.1662

292.Sk 12.636 109981.61 0.0020552 0.09056 20.494 0.00329 1.5214S 2.9623

189.10 1Z.376 103291.19 0*0020945 0.09666 lS.838 0,00326 1.51531 2.7708

185.59 IZ*114 g6669*32 0.0021368 0*09674 17.366 0.00325 I*$0912 2.6160

182.01 11.049 90_07.23 0.0021022 0.09278 16.002 0.00319 1.S0290 2.4661

178.37 11oS84 84T96.32 0.0022313 0.09080 14.789 0.00319 1.49662 2.3330

174°65 11.313 79126.21 0.0@22846 0.08879 13.696 0.00311 1.69026 2.2190

170.85 110092 ?3694,75 0.0023621 0.08676 12.711 0.00306 1.60349 2.1104

166.97 10.787 68400.81 0.0024050 o.oekr2 11.021 0.00301 1.k?742 2.0172

163,00 10o022 63500,33 0.0024738 0.08266 11.019 0.00296 1.47086 1o9391

198.94 10.258 98726,29 0.0025695 0.00099 10.296 0.00291 1.46422 1®8635

9.996 56192.77 0.0026329 0.07090

Y.?3S 69770.97 0.0027296 0.07640

9,476 45096,44 0*0020265 0.07630

9.219 61999*21 0.0029640 0.07218

9.963 37701.39 0.0030742 0.07005

0.707 34130.20 0.0032220 0.06791

8,kS1 3066S.16 0.1033911 0.06S76

8.194 27358*70 0.003S862 0.06360

t,932 24226.39 0.0038136 0.06142

7,450 21170.51 0.0040870 0.05919
7.160 lSkk3*8S 0*0063866 0.0569?

6.803 1SS3O.T8 O.OOk7699 O.OSS?2

6.5?? 13373,00 0,0052203 O.OSlkk

6,297 11075.36 0.0058231 0.05012

5.876 6927.04 0.0065?78 0.06773

9.kSS 6929.46 0.0076709 0.04525

S,OS2 $130*61 0.0091965 0.04264

4,601 3699*26 0.0118109 O.OkOS5

k. OkO 2096*13 0.0169941 0,03920

3*kOY

Z.6S9

2,488

2.512

Z.S4?

2.560

2.5S1

2,543

2,$32

2.$21
2.sog

2.490

2.4&7

2.476

2.k66
2.kS7

2.k4S

2,kkO

2.k32

Z.k25

2.klS

2.412

Z.40_

Z.399

2.393

Z,3SS

2.302

2.376

2.371
Z,36S

2.360

2,3Sk

2.340

2,3_3

966.18 0.020611? 0.03866

313.23 0.0609n0_ 0,03769

273.18 0.0472967 0,03113

362.33 0.0Z80442 0,02533

495.22 0.0199970 O.OZ06k

560.96 0.0111716 0.01882

6k2.87 O*OOSSlS? 0.01785
688.17 0.0073969 0,01T31

723.63 0.0064230 0.01698

752.73 0.0007061 0,01678

776,6S 0.0051501 0.01664

796.78 0.0047201 0.01656

013.99 0.00k3619 0.01654

826,75 0.0040629 0.01694

061*62 0.0036069 0.01650

852.91 0.0039901 0,01666

862*06 0.0633994 0.01672

07t,70 0.003231S 0.01681

SZg.Sg 0.0030824 0.01691

886.66 0.0029489 0.01703

093*02 0.0028267 0.01715

890.78 0.0G27197 0.01728

9Ok. O0 0.0026203 0,01761

900.76 0.0_29296 0,01756

913.10 O.OG2kkg? 0.01767

917,00 0.0023604 0.01783

9_0.73 0.0022968 0.01799

924,10 0,0522302 0.01029

927.21 0*0_21601 0.01032
930.1_ 0.0021099 0.01869

932.77 0.0020556 0.01066

939.26 0.0020040 0.01083

937.$7 0,0019997 0.01900

939.74 0.0019100 0*01910

90639 0.00206 1.4S748 1.8016

9.067 0.00280 1.4S062 1.7489

80511 0*00276 1.64362 1.7091

8.029 0.00268 1.43668 2.6698
7.589 0.00261 t.42917 1*6629

7.186 0.00254 1.62166 1.6244

6.819 0.00247 1.41353 1,61k4
6.k86 0.00239 IokOSgk I*6136

6*180 0.00231 1.39?69 2.6221

9.499 0.00219 1.38891 1.6609

9,680 0.00211 1.37969 2.7012

S,46S 0.00201 1.37033 1,7579

5,2k9 0.00190 1.36026 1.0244

S,023 0,00179 1.34963 1.9110
4,700 0.00167 1.33772 2.0111

4.$30 0.00192 1.32680 2.1629

4.269 0*00137 1.31023 2.3549

5,970 0*00120 1,29310 2.6469

3,622 0.00102 1,ZT177 3,0311

3,179 0.00070 1.24197 3,8994

2.546 O.O00S4 1,19222 S.$672

Z.010 0*00001 1.16001 3.9987

1,798 0*00127 1,11060 2,6878

1.631 0.0020? 1.09429 1.8390

1.5S7 O,OOZTS 1.00239 1.5078

1,$17 0*00330 1.07644 1,3197

l*kgS 0*00396 1,06899 1,2D60

1.k02 O.OOkSO 1.06389 1.1293

1.k76 0.00902 1.060_7 1.0669

1,k74 S.00992 1.09606 1.023_
1*476 0.00601 1*05400 0,9090

1,k00 0*00669 1.00162 0.9009

1,k07 0.00697 1.0kSkS 0,9376

1.699 O,DOCkS 1.067§2 0.9179

1.506 0*00792 1.04977 0.9010

1*916 0.60939 1.06617 O*SSSS

1,$29 O.OOSS7 1.04271 C.0738
1.$37 0.0@934 1,04137 0*8626

I*$49 0.00981 1,06012 0*8927

1.$62 0.01029 1.03896 O*OkkO

1.$7S 0*01077 1.03789 0,0361

1*589 0.01129 1,03688 0,8291

1.603 0.01173 1.03993 0*0229

1,617 0,01219 1.03903 0.0188

1.631 0*01269 1.03419 0.81_2

1.6_S 0,01318 1.03339 0._081

1.600 0*01360 1*03266 0*8036

1.675 0,01410 1*_3192 0,Z994

1.689 O*01k&9 1.03124 0,Z9S0

1.706 0,02919 1.03099 0.792_

1.719 0.01970 1,02997 C,7894

1.73_ 0,01621 1,02937 0.7868

1.749 0.01677 1.02881 0.7063

T_O*PHASE _OUNOARY
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_4

96_ P$ZA IS081R

THERNOOYNJMIC P_OPERrZE$ OF OXYGEN

TEMPERATURE V3kUNE I$OTHE_H I$OCHOR( INTERNAL ENTH&LPY ENTROPY

OERIVATIVE OE_IVATZVE ENERGY

OEG. R GU FT/LB GU FT-PSZA/L6 P$IA/R OTU/La BTU/LB BTU/LB-R

• 99.19_ 0001222 2149.80 018.4 -83,066 -80.893 0.002?2

100 0,01220 2136.42 316.3 -02.750 -00.576 0,$0092

100 0.01230 2040.63 303,? -00,791 -T8,595 0.52523

110 0.012_7 1946.69 291*5 -76,033 -76,617 0.54364

110 0.012S9 1660.95 Z?9,T *76.67T -74.6_0 0.56121

120 0.01211 1774.94 260,2 -74.922 -72.663 0.S7804

125 0*01263 1691.41 257,2 -72.960 *70,687 0.$9617

130 0,81296 1610,30 246,S o71,014 *60,711 0.60967

130 0.01309 1531.55 236.1 -69,060 -66.736 0.62659

140 0.01322 Ik$5,11 226,1 -67.166 -66.756 0,638_8

14S 0.01336 1380.91 216, k -6§,151 -62,776 0.6528?

150 0,01300 1304.69 207*0 -63.195 -60.T95 0.66631

155 0,01365 1239,01 198,0 *61,236 o56,810 0,67932

160 0,01380 1171,19 189,3 -59,275 -56.023 0.69196

165 0.01395 1109*39 100,6 -57,312 -54.030 0.?0420

170 O,OLkL2 1041.55 172,? -55,342 -52.033 0,71613
1P5 0,01628 979,60 164.6 -53,368 °50,029 0,7277k

180 0,01666 919,00 157,2 o51,307 -46.617 0.73906

105 0.01464 061.18 149,0 -45.399 -46.796 0.79019

190 0,01483 604060 142,? -_?.402 -4_.765 0,76069

195 0,01503 749.69 135.7 "_5,394 *62,721 0,77161
200 0.01324 696.41 129.1 -43.373 *40.663 0,78283

205 0,01546 666.72 122,6 -41,336 -38.568 0,79228

210 0001070 594.50 116,2 -39.202 -360492 0.60239

215 0.01595 545,00 110.1 -37.207 -34.373 0.81236
220 0,01621 490,67 104.1 -33,100 -32,226 0,02223

225 0.01650 402,50 9802 -320979 -300046 0.43202

230 0,01680 400,56 92,5 o30,015 -27,620 0,64177

235 0.01714 364.64 66.? o26,001 025,_34 0.05166
240 0,01751 324,55 61,0 -26,302 -23,190 0006150

245 0*01791 205,25 T9,6 -23,968 -20,764 0,871_2

250 0.01836 247.32 70,1 -21,565 o10,301 0,60146

259 0,01867 210,06 66,7 o19.079 -15,720 0009160
260 0,01946 179.66 50,9 -16.474 -13,015 0.90218

265 0.02016 141.71 53.4 -13.T23 -10.160 0091316

270 0,02101 109,97. 47,S -10.769 -7.030 0.9267§

279 0.02211 79.61 41.6 -7.$04 03.573 0,93745

200 0.02366 51.89 35.1 -3.732 0,475 0.95203

285 0002621 2?.64 20,2 1.037 5.697 0.97091

290 0,03169 11.55 20.0 00200 13.868 0,99691

295 0006297 11,60 1305 16.863 24.430 1,03503

300 0.05147 L0,47 10.5 22.236 310386 1.05843
310 0,06368 31.49 ?.9 26.k06 39.729 1,06584

320 0,07262 42.b3 6,6 32,067 450512 1.10422

330 0,06053 52.04 S.0 39.912 50.227 1,11073

340 0°00737 60,53 5,2 36,015 54.347 1,13103

3_0 0.09367 66.30 4,7 41,445 56,096 1.14190
360 0.099+6 ?9.55 6.4 63,691 61.$00 I*ISIP6

370 0,10513 82.36 4,1 06.199 64.091 1.16079

300 0011050 06.82 3.6 4|.406 68.049 1.16922

360 0.11566 99.00 3.6 50,931 ?1,092 1,17712

400 0,12066 100,93 3.6 52,592 76,041 1,18_99

410 0,12952 106,64 3,3 $4,599 76,912 1,19168

420 001302? 112,10 3,I 560561 79.710 1.19864

_30 0013492 117.55 3.0 50.406 02.469 1,20491
_,_0 0,13966 122.78 2,9 60.378 85.172 1,21113

450 0.16396 127.69 2.7 62.241 67.833 1.21711

460 0.14030 132.69 2.6 66,001 900450 1.22200

470 0.15274 137,78 2.6 65.699 93.051 1.22065

400 0.19705 142,59 2.5 67.698 950616 1023305

490 0.16131 147,31 2,4 69.481 98.157 1.23909
500 0,16592 151097 2,3 71.250 100.674 1,2;k10

510 0.16970 156.55 2*3 73.005 103.172 1.24912

520 0.17304 161,06 2.2 74.7§0 105,653 1,25394

530 0,17795 169.55 2,1 76,404 100,110 1.25064

5k0 0018203 169.97 2.1 ?8.209 110,568 1.26322

$50 0.10609 174.3k 2,0 ?90927 113.006 1.26769
560 0.19012 176.60 2.0 81,637 115.433 1.27206

570 0.19412 182,97 1.9 83,342 117.800 1.27634

500 0.19611 167.23 1.9 85.042 120,258 1.26053

590 0.20207 191.40 1.0 06.737 122.659 1.201_3

600 0,20602 195.65 1.8 86,628 125.052 1.28865

TMO-PH&SE 60UNOARY

C Cp VELOCITY
V OF SOUNO

BTU / L9 -R FT/SEC

0.267 0.396 3846

0.266 0.396 3830

0.262 0.396 3782
0.257 0.395 3726

0.254 0.395 3666

0.250 0.396 3607

0.246 0,39S 3546

0,243 0.395 3460

0.240 0.395 3622

0,237 0.396 3398

0.234 0.396 32q_
0,231 0,397 3228

0,228 0,397 3162

0.225 0.396 3095

0.223 0,399 3027

0.221 0._00 2999

00218 0.401 2890

0.216 0,403 2020
0.214 0.400 2750

0.212 0.407 2679

0,210 0.010 260?

0*208 0.413 2535

0.206 0.417 2462
0.204 0.421 2388

0.202 0.626 2313

0.200 0,432 2237

0.190 0.439 2159

0.196 0.447 2060

0.199 0.463 1961

0.190 0.473 1897

0.196 0.488 1812

00195 0.505 1721
0.195 00526 1628

0.195 0.595 1523

0,195 00996 1616

0.196 0,6b0 1297

0,199 0,741 1172

0,Z03 0,892 1027

0.213 1.205 669

0.233 2.124 698

00230 1.779 667

00Z15 1.099 66,1

0,198 0.662 699

0,166 0,516 733
0,162 0.436 760

0,178 0,391 709

0.176 00361 099

0.172 0,339 030

0.170 0.322 050

0.169 00310 869

0,167 0,299 087

0,166 0.291 g09

0.160 0,204 921

D.164 0,278 93?

0,164 0.273 963

0,163 0.268 967

0.162 0.264 g82

0,162 0,261 59G

0.161 0.208 1010
0.151 0,205 1023

0.161 0,253 1036

0.160 0,251 106g

0,160 0*249 1062

0,160 0*247 1071

0.160 0,246 1086

0.160 0.244 1098
0,160 0*263 1110

0*156 0*2+2 1121

0*159 0.241 1133

0.159 0.240 1166

0,159 0.240 1155

0.160 00239 1166
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960 PSIO ZSO80R

TENPERiTUR[ O(NSZTY

OEG. R LBICU FT

4 99,194 81.01SS1

100 01.69606

105 80.95346

110 80.20736

225 79*4S802

120 70.70450
1ZS ?Z.94660

130 77.18390

135 76.41593

140 75.64216

145 74.06201

150 74.0?405

1SS ?3.2?995

160 72o47651

$65 71,66364

270 ?0.84|33
173 70.00547

$80 69015776

$83 68,20577

190 67041705

$?S 66.52210

200 6S*60636

20S 64.66810
250 63.70439

ZlS 62,71170

ZZO 61.60_$2

2ZS 60.62254

230 "39*51509

235 S0.34303

240 57.12335

Z4S S5.83616
250 S4.46613

2SS 52o99273

260 51,38950

260 49.61181

270 k?,S9884

27S 45,22456

280 42,26079

283 38.$4723
290 31,36194

295 23*49299

300 19.42044

310 $6.?0249

320 13.73210

330 12.41016

340 11*44306

350 10,6765S

360 10.04417
3?0 9.$I010

300 9.04963

390 8.64607

_00 0.20796
410 ?,96609

420 T.676S3

430 7.41205

440 7*16962

450 6*94620

460 6.73932

470 6.54696
400 6*36?44

490 6.19932
500 6.04143

550 5.09272

520 5.7S233

530 5,61949

540 5,49352

550 5,37385

560 5,25997

$70 5,15141

580 5,04770

590 4,94070

600 4*05386

TMO-PNASE SOUNOARY

TH(RNOOYNAMIC PROPERTIES OP OXYGEN

V(OHVOV_ V(OP/OU_ -V(OP/OV _ (OV/OT_=/V TNERNAL V]SCO$ItY TNERNAL OIELECTRZC PRANOTL
-- CONOUCTIVITY OIPKU$IVITY CONST&NT NUHeER

6TU#LB PSIA-:U FT/BTU P$ZA I/OEG. R 9TU/FT-HR-R LB/FT-$_C SQ FT/NR
X 10

218.73 14.600 175806.79 0,0018103 0.11211 42.977 0.00346 1.57068 5.4643

E18,25 14.565 174373.80 000018141 0.11169 42.323 0.0034S 1,56972 5.3914

215.21 14,344 165196,03 0.0018348 0.11046 30.501 0.00345 1.56375 4.9651

212.13 $4.117 156363.8? 0,0018643 0.10894 33.060 0.00343 1.55777 4.5017

ZOg*ao 13.883 147867,00 0*0028915 0.10736 35.561 0.00342 1.5S170 4.236?

205.83 13.643 139695,6Z 0*0019202 0.10571 29*169 0,00340 1,545?7 3.9261
202.61 13.390 132839.65 0.0019506 0.10400 26.654 0,00338 1.S3974 3,6464

199.34 13,148 124205.15 0.0019029 0.10224 24.389 0.00335 1,53369 3,3945

$96.01 12.894 117034,80 0.0020173 0.10043 Z2*348 0.00332 1,5E761 3.1678

192.63 12.637 11006Z,36 0.0020540 0.09857 Z0.510 0*00329 1,52151 2.5637

189.15 12.377 103377.42 0.0020933 0.89668 10,853 0.00326 1.51536 2,7801

185.68 tE,$14 96556*05 0,0021354 0.09476 17.360 0.00323 1,50950 2,6152

162.11 11.850 q0?94.47 0,0025808 0.09280 16.015 0.00319 1.50296 2.4672

$?8.47 11,505 84004,09 0.0022297 0*09082 14,$02 0,00315 1,49668 2,3347

174.75 11,319 79216.52 0,0022026 0.04081 13.700 0.00311 1,49035 2.2164
170._16 11,053 ?3?83.62 0.0023402 0.08679 12.722 0,00306 1.48396 2.1112

167.06 10.788 68577.47 0.0024020 0,08475 21,032 0.00302 $.47749 2.0179

163.12 10.523 63590.40 0.0024714 0,08269 11,029 0.00297 1.47095 1.9357

159.07 10*200 56614.99 0.0025468 0.00061 10.303 0,00291 1.46431 1.8640

234,92 9*9R0 54244.14 0.0026299 0.0?053 9,640 0.00206 1.4S757 1,8020

150.67 9.738 49871°04 0.0027220 0.0?644 q. OSS 0,0020C 1.45072 1.74q2

146.32 _,479 45689.24 0.0026246 0,07433 8.515 0.00274 1.44373 1.7052
161.85 9*222 61602,67 0,0@25395 0,07222 6.033 0*00260 1.43660 1.6698

137.27 8.966 37875,75 0,0030695 0.07009 7.592 0.00261 1,42930 1,6427

$32.56 8.711 34233.40 0.0032160 0.06796 Y*191 O*OOZS4 1.421a0 1.6240

127.71 0.456 30761.23 0.0033039 0.06501 6.826 0.00247 1.41408 1.6138

122.74 8,200 2?455.67 0,8035776 0*06365 6*492 0,00E39 1,40611 1.6125

117.63 ?*Q39 24314.23 0*0038030 0.06147 6.16r 0.00231 1.39783 1.6239

113.51 7,46S 21274.10 0.0040751 0.05RZ5 5.902 0,00220 1,34912 1,6508

108.28 7.176 18539.18 0.0043713 0.05?03 5.686 0,00211 1,38008 1.6509

$02.80 0.602 15927039 0,0047453 0,05479 S,474 0,00201 1.37059 1.7546
97.11 _.586 13470.79 0,0052020 0.05251 5,256 0.00191 1.36054 1.0203

51,26 6.E69 11173.97 0,0Cr52875 0.05010 5,032 0.00179 1.34078 1.9057

05,01 s.eqo 9026,9_ O,O06S2SR 0.04?02 4,706 0.00168 1.33814 2.0036

70*51 5*514 ?030*32 0.0075q43 0.04535 4.540 0.00153 1.32531 2*1525

71,50 5.075 5231.03 0.0090697 0,04276 4,201 0.0013R 1.31086 2.3375

64.09 4.630 3600.33 0.0115601 0.04061 3,986 0.00121 $*zg400 2.6197

55.76 4,083 2193.02 0,0160021 0,03925 3.644 0.00104 1*27314 2.9831

66.96 3.4?0 1054.47 0.0267294 0.03837 3,217 0.00481 1.24456 3.7686

30._ 2*733 362.11 0*0552190 0.03??8 2.610 0.00057 1.19038 5.29?9

36.11 E*499 2?4.44 0.0492641 0.03194 2,064 0.000?6 1.$4630 4,1383

37.44 2.518 350.82 0*0293441 0.02S97 1.82R 0.00122 1.12001 2*7853

41.31 2.S53 494.35 0.0160276 0.02094 L,647 0,00201 1.096Z7 1.8758

45016 2_565 582.67 0.0113847 0.01901 1.569 0.00269 1.08386 $.5282

48.?9 E.556 646.2_ 0,0089413 0.01799 1.52r 0000332 1.07563 1.332_
52.26 2.048 692*71 0.0_74016 0.01742 1.503 0.00389 1.06957 1,2142

SS*6Z 2.53? 729.23 0.0064041 0.01707 1.489 0.00443 1.06480 1.$324
58.89 2,526 758.7_ 0.0057544 0.01686 1._8Z 0.00495 1.06088 1.0?25

62.08 2.514 783.25 0*0051944 0.01671 1.4_0 0.00345 1.05759 1,0281

65.19 E,50Z 893.03 0*004?493 0,01663 1,402 0.00554 1.03473 0.9929

66*23 E,491 021,37 0*0043060 0,01660 1*400 0,00642 1,05226 0.0643

71.22 E,480 036*44 0,0040829 0.01660 1,492 0,00689 1,05006 0,9405

74,15 2,4?0 849,62 0*0030259 g*01664 1*499 0,00?36 1.04809 0.9205

??,04 2,460 861,14 0*0636046 0.01669 $*S05 0*00783 1.04635 0*9033
79,80 2,452 871,30 0*0034119 0,01677 1,518 0,00030 1.04469 0.8086

02*69 2.443 860,31 0*0032424 0.81686 1,529 0.0007? 1,04321 0.0756

85,46 2,436 006*35 0,0030920 0,01696 1,541 0,00924 1.94104 0,0643

08,Z0 2*428 89§*$6 0,00E9574 0.01707 $*SS3 0.00771 1,04058 0.0643

90,51 E,421 q02*05 0,0020362 0.01719 $.546 0,01018 1.03941 0,8454

93.60 Z,415 90?,92 0*0027264 0*01732 1,579 0*01066 1,03031 0,0375

96,27 2*400 913.24 0.0026264 0,01745 1,592 0.01513 $,03?2? 0.8304

R0.92 Z.402 910,09 0,0025349 0,01759 1.604 0.01161 1,03633 0*8240

102.56 2*396 922.51 0.0024307 0,01770 1.620 O*01EO? 1.03542 a.01_9

$04.18 2.391 926.$7 0.0623730 0,01786 1,634 0,01E56 1.03457 0.8142
$06.00 _.383 930*29 0*0023010 0,05802 1,648 0*01305 1.03376 0.8091

109.41 2*379 933.7E 0*0022340 0,05019 1.663 0,01355 1,03300 0.004_

112.01 2*3?4 936.89 0.0021715 0.01835 1,677 0,01_04 1*03227 0*8003

$14,b0 _.368 935*83 0,0021131 0.01052 1,69E 0,01454 $.03158 c*Pq65

157.20 2*362 942.SS 0*0020583 0,01869 1,707 0,01594 1.03092 0.7031

119.7R 2.357 943,00 0.0020060 0,01086 1.722 0.01554 1.0302R 0.7951

$22.30 2.351 947.45 0.0019582 0.01903 1.737 0,01603 1,02569 0*7874

124*50 2.346 949.65 0,0015123 0.01920 $.752 0*01655 1._2952 _.7049
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TH[RHOOYNAHZC PROPERTIES OF OXYGEN

570 P$IA I$08AR

TEMPERATURE VOLURE ISOTNERN ISOCNORE INTERNAL ENTHOLPY ENTROPY

OERIVATZVE OER|VATIVE ENERGY

OEG. R CU FTIL8 CU FT-P$IAILB P$IA/R OTU/L8 8TUILB BTU/LB-R

CV Cp VELOCITYOF SOUNO

8TU / L 8 -R FT/SEC

99.200 0.01222 2150.41 318.4 -03,064 -0C.865 0.50273 0.267 0.396 3847

100 0.01224 2135.31 316.4 -82.TS4 -8C.555 0,53588 0,266 0.396 3838

I0S 0,36235 2041.53 303.8 -00,795 -78.$76 0.52515 0.262 0.396 3782

110 0,01247 1950.40 251.6 -78.838 -76.599 0.94355 0.257 0.395 3725

115 0,01256 186t.87 279.7 -76.882 -74.622 0.56117 G.254 0.396 3667

lZ0 0.01270 1776.88 268.3 -7k.927 -72.645 0.57799 0,250 0.395 3608

IZS 0.01283 1692,36 257.2 -72.973 -70,669 0.59412 0.246 0.399 3547
130 0,01256 1611.27 246.S -71.020 -68.693 0=60563 G.243 0.396 3465

135 0.01309 1532.54 236.1 -69,067 o66,716 0.62464 0.2_0 0.395 3N23

140 O.0132E 1456.11 226.1 -67.113 -6N.735 0.63893 0.237 0.396 3359

145 0.01336 1351.92 216.5 o65.156 -62.755 0.65262 0.234 0.396 3295

150 0.81350 1309*93 207.1 -63.202 -6_.778 0,66625 0.231 0.396 32ZY

155 0*01364 1240.06 158,1 -61.245 -58.794 0.67526 0.228 0,397 3163
160 0,01380 1172.27 189.3 -59.26N -56.606 0.69188 0.225 0.398 3096

165 0,01395 1106.49 100.9 °57.320 -5N.814 0,70414 0.223 0.399 3028

170 0,01412 1042.66 172.7 *59.352 -52,817 0.71607 0.222 0.400 2960

175 0,01428 980.7N 164.8 -53.375 -5_.813 0.72766 0.218 0.401 2851

ld0 0.01446 920.65 157.2 -51.399 -48.802 0.73901 0.216 0,403 2821

185 0.01N64 862.38 149.9 -49.NlZ -N6.702 0.75008 0.21N 0.N05 2751

190 0,01483 805.60 142.? -N7.41Y -44.751 0.76092 0.210 0°407 2680

195 0.01503 750.9_ 135.0 -N5.408 °42,700 0.77153 0.210 0.410 2609

200 0.31524 697.68 129.1 -43.388 -4Q,651 0.r8195 0,200 0.413 2536

209 0.01546 646,01 122.6 -41,353 -38.576 0.75220 0.206 0,417 2464

210 0.01569 595,88 116,3 -39.300 -36.462 0.86230 0.204 0.421 2390

215 0,01994 647,24 110.2 -37.227 -34,364 0,81207 0.202 0.426 2315

220 0*01621 $00.07 104.2 -35.12_ -32.216 0.62213 0.200 0,432 2235
225 0,01645 454.33 96.3 -33.062 -30.040 0.83191 0.198 0.439 2162

230 0.61660 410,01 92.6 -30*041 -27.824 0.84165 0.$96 0.447 2083

235 0.01713 366.10 86.6 *28.61] -25.532 0,85151 0.199 0.462 1944

240 0,01750 326.04 61.2 -26°334 -23.191 0.86136 0.196 0.473 1900

245 0001790 286,60 75.7 -24.005 -20.790 0.87127 0.196 0.N87 1815

250 0.01835 2b6,93 70,2 -21.607 -18.311 0.88128 0.195 0°504 1725
255 0.0188§ 212.53 64,8 -19,123 -15.737 0.09246 0.195 00527 1632

060 0.0t944 177,40 59.1 -16,531 -13.048 0.90195 0.195 0,563 1526

265 0.02013 143,53 53.6 -13.752 -10.177 0,91286 0.198 0,593 1422

270 0.02097 111.82 47.7 -10.057 -7.091 0.52439 0,198 0,64N 1304

275 8,02209 81.61 42,0 °7.622 -3.661 0,93698 0,199 0.733 1181

200 0.02396 S3,98 35*5 -3.906 0.326 0.95134 0.203 0.079 1039

ZSS 0.02696 29,74 Z8,0 0*706 5.391 0.96927 0.222 1*202 884

290 0.03108 12.954 20.8 7.464 13.045 0.99S07 0.231 1.970 716

_9 0004105 11.NS 1N.1 15.993 23.367 1.03116 0.231 1.839 050

300 0.09005 17,81 10*g 21.643 30.633 1.05561 0.216 1.147 662

310 0006241 30,62 8,1 28.046 39.257 1,03394 O. 198 0,678 6_

320 0,07150 41.63 6.0 32,297 45.155 1.10268 0,165 0,522 732

330 0.07929 51.92 5.9 35*693 49*936 1.11740 0.182 0.441 760
3N0 0.08613 60,05 5,3 38.627 54.096 1.12983 0.176 0.394 769

350 0.09240 67.87 4.0 41,260 57.875 1.14078 0.175 0,363 800

360 0.99826 75.15 4o_ 43.741 61,390 1,15069 0.170 0.341 830

370 0010362 02.00 _.1 N6,063 64,712 1,15975 0.170 0.324 650

380 0,10914 80.50 3.9 48.201 67.884 1.1682S 0.169 0.311 069

390 0.11427 94.70 3.7 50.415 70,939 1.17618 0,167 0.300 837

_00 0.11923 100,65 3*S $2,463 730699 1*18360 0,166 0.292 909

410 0.12406 106.39 3.3 54.497 76.780 1.19079 0.16S 0.289 921

420 0012877 111.95 3.1 56.465 79=594 1o19797 0.164 0.278 937

430 0.13336 117.34 3,0 68.354 82.352 1,20406 0.164 0.273 953

4kO 0,13791 I22.59 2.9 60o291 09.062 1.21029 0.163 0.269 968
kSO 0,14236 127.71 2.8 6E*lSq 07*729 1,21629 0,262 0*265 902

460 0,1N674 132.72 2,7 64.002 90°359 1.22207 0,162 0.261 9_

k?O 0.15107 137.63 206 65,823 92.997 1022765 0,161 0.290 1010

480 0,15534 142.45 E*S 67.625 55,527 1.23306 0,161 0.256 1024

NQO 0,15956 147.15 2.4 65.411 98.071 1.23831 0.16I 0.253 1037

500 0.16374 151.06 2._ 71.182 106.§92 1.243N0 0.160 0,251 1053

510 0.16786 156.45 2,3 72.540 103,094 1.24836 0.160 0,2N9 1062

520 0,17199 168.99 2.2 74°666 105.976 1.25310 0.160 0,240 1074

530 0.17606 165,47 2.2 76.422 108.049 1.2S788 0.160 0,246 1067
540 0.18010 169090 2.1 76.149 110.499 1.26247 0. I60 O*Z4S 1096

990 0.18412 174.20 2.1 79.868 112.540 1.26695 0.160 0,243 1110

560 0.18611 178.63 2,0 81,800 115,369 1.27132 0.159 0.242 1122

570 0,19800 182.93 2.0 63.286 117,788 1.27561 0,199 0.241 1133

500 0.19603 167.20 1.9 84.967 120.198 1.27560 0,155 0.2N1 114N

590 0.19996 151.43 1*g 86,684 122.601 1,28390 0.159 0.240 1159

600 0*20387 159,63 1.8 00,376 124,996 1,28793 0.160 0*239 1166

= T_O-PH&$E aOUNOARY
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THE RNOOYN&HIC PROPERTIES OF OXYGEN

970 PSIA [S00AR

TEKPERATUR[ OENSZTY V(OH/OV)p V(OP/DU) V -V(OPIOV) T (OV/OT_/V TN(RHSL VZSCOSITY TNERRAL OIELECTRIC PRANDTL
-- CONOUCTIVIT¥ OZFFU$[VTTY CON§T&NT NUHBER

OEG. R L8/CU FT 8TU/L8 P$I&-_U FT/BTU P$IA I/OEG. R BTU/FT-HR-R ES/FT-S C
10 E_ 50 FT/HRX

• 9q.208 01,81807 210.79

100 01.70074 218,31

105 00.95036 215,27
110 00.21209 212.19

115 79,46339 Z09.07

120 70.71013 205,90

12S TT*?$ZSt 202*64

130 77.1q011 tqq.4Z

135 ?6.42246 196.10

140 75.64903 192*?Z

14S 74.06q29 189,28

1S0 74°08248 185,??
15S 73,20001 102.Zl

160 72._8504 1P8.57

165 ?1o67268 174.86

170 70004443 171.07

175 70,01567 16P,Z0

180 59,16863 163.24
185 68,30?38 1Yq*17

190 67.430Z? lSS.05

195 86.53543 150.81

200 65*62070 146,46

205 64*58354 142.00

210 Q3.T211q 137.43

215 62.73000 132,72

220 01.70614 127,89
2ZS 60.64459 122,93

230 Sq,S3qS2 117,03

235 58.37040 113.72

240 57.15409 108,51

245 55.87112 103,05

250 54.50643 9T,34
2SS 53,0395? 71.56

260 51.44624 0S*30 Y.903

265 49,68193 78.91 5.532

270 k?,60404 71.96 5.097

Z?5 45.34861 6k064 4.658

Z80 42.44470 56._6 4.12_

28S 38.4_453 4?.04 3.529
290 32018002 39.39 2.007

ZqS 24035044 35025 ZoStS

300 19,97987 37.40 2.S26

310 16,02345 41.19 2,559

320 13.96q55 45,03 Z,571
330 12,61129 48.66 2,562

340 11.61893 52.13 2.5S3

350 10.82302 55.49 2*542

360 10,1?089 58.?6 Z.530

370 9.63187 61.95 2,510

380 9,16240 65.0? Z.S06

390 8,7S150 68012 2,49S

400 8.38718 71.11 2*484
410 8.0607? 7_.05 Z.474

420 ?.76577 F6.94 Z,464

430 7.4q?1Y ?g.?q 2.45S

440 7.2SllZ 52,60 Z.447

4S0 ?*02444 86,3? 2.439

_60 6.81462 80,12 2._31

kTO 6.619S8 90.03 2.424
480 6,43?60 93.52 2.k10

_qO 6,26723 56,20 2.411

SO0 6.10726 98,85 _.405

§10 5,55662 101,40 2,394

520 5.01443 104.12 Z.343
530 5.67991 106,73 2.388

540 5.55237 109.34 2.382

550 5,43122 111,qk Z.376

560 5.31595 114.$4 2.371

ST, §,Z0607 117,1_ 2,355

§80 §.10119 119.73 Z.300

§90 §.00094 122.33 2.354
600 _.904q0 124,92 Z.340

14*sgg 175742,47 0,0010098 0.11212

lk.585 174456,11 0,0018135 0.11190

14,345 185270.73 0,0018379 0.11047

14.117 156448.90 0.0018836 0.10896

13,883 147950.62 0,001090? 0.10737

13,644 139779.56 0,0014104 0.10572

13.390 131923,92 0.0019497 0,10402
13.149 124373,97 0,0019020 0.10225

12,095 117120.15 0.0020163 0.10044

12,637 110153°0? 0,0020529 0,09059

12.377 103463,62 0.0020921 0.0q670

12,115 97042.75 0.0021341 0.094?0

11,8S1 50881.88 0.0021793 0.09202

11.568 84571,82 0.0022281 0,09004

11.320 79304.80 0,0022609 0008884

11.054 ?3872.46 0.0023382 0.00801

10.789 68666.09 0.0024007 0,08477
10,525 63880.43 0.0024690 0,00272

10.282 509@S,65 0.0025441 0.08084

100000 §4335.48 0,0026288 0.0?058

Y.740 49583,05 0.0027105 0.07847

9.482 45781.9? 0,0028Z07 0.0743?

§,Z2S 41708o16 0.0029350 0.0?22S

0,970 37970,02 0,0030630 0,07013

5.715 34320.S0 0.0032099 0,06800

_.461 308S?.20 0.0033?88 9,06S8S
8.206 27S92,53 0.0035691 0.06369

7,548 24411.99 0.003792? 0.08152

7,4P1 21369.81 0.0040624 0*05930

7.184 10634,35 0.0043564 0.05709

S.900 18023,83 0.0047254 0.05405

6.596 13588,3? 0.0051780 0.0S298

0.281 11272.34 0.0057525 0.0502?

9126.63 0.0064752 0.04?90

7230,87 0*0075199 0.04545

5332,64 0.0089478 0.04288

3700,92 0.0113386 0*08080

2291.32 0,0154962 0.03924

1144,81 0.0251184 0,03850
418.89 0.0500115 0.03?00

274,02 0.0508939 0°03280

355.90 0.03066?3 0.02862

493,85 0.0164701 0°02524
504.33 0,0118021 0.01920

649*60 0.0090808 0.01814

897.23 0.00?5672 0.01?94

734,80 0*008§458 0.0171?

764,84 0,0058010 0,01659

789.84 0.0052309 0.016?9

810.88 0.004770? 0.01670

020,?? 0.0044101 0.01688

544*20 0*0041031 0.01668

897,81 0.0030429 0,01669

869,38 0.0036192 0.01874

879.72 0.0034245 0.01682

888,91 0*0032534 0,01640

897.11 0.0031016 0.01700
904.48 0.0025659 0.01711

911.08 0.0028430 0.01723
917.08 0.0027332 0.01736

922,40 0.0028325 0.0t74q

922.42 0,0025_04 0.01783

931.93 0.002455? 0.01773
936.06 8.0023775 0,01789

939,05 0,0d23051 0,01808

943.3§ 0.0022378 0,01822

946,§8 0.0021750 0.01838

949,57 0,0@21183 0,01895

952,34 0.0020613 0,01872
954.92 0.0020095 0.01889

957.33 0.0019808 0,01906

959,5? 0.0019147 0,01923

42.991 0.00346 1.57070 §.485_

kZ,3k8 0.00346 1.564?8 §.3934

38.52§ 0,00345 1.56379 _.9874

35*083 0,00343 1.55782 4.5830
31,98_ 0.00342 1,55103 _.2307

29.109 0.00340 1.§45_2 3.9280

26.673 0.00330 1.S3974 3,8482

Z4.408 000033§ 1053374 3.3962

Z2*385 0.00332 1.§2767 3.1693

20,52§ 0.00325 1.52156 2._651

180868 0,0032_ 1.§1542 2,7814

17.374 0.00323 1.509_ 2.5164
18.028 0.00319 1.50302 2,_883

140814 000031§ 1,4967§ 2,33§?

23,?20 0,00311 1,_9042 2.2173

12.733 0,00306 1,_8403 2.1120

11.842 0*00302 1,k77§7 2,0108

11,039 O=OOZq7 1.47103 1,9363
10.313 @o002q2 1,48440 1.8845

9.65? 0°00286 1.457b? lo8024

9,084 0,00200 1,45002 1,7494

8*§2? 0,002?4 1.84304 1.7053

8.041 0.00280 1.43672 1.6690

?*600 0,00261 1,k2942 1,6425

?.198 0,00254 1,42194 £,8238

8,833 0.00247 1.41423 1.6132

6*499 0,00239 2.4062? 1.6117

8.193 0,00231 1.39802 1.6198
5,q08 0,00220 1,38932 1.5570

S.692 0.00211 1,38031 1.6966

So400 0,00202 1,37005 1.7514

S*263 0,00141 1,36083 1.8153

S*039 0,00100 1.35012 1.9005

4*805 0*00160 1.33855 1.4957
4*558 0,00154 1.32501 2.1423

4.204 0,001_0 1.31153 2,3212

4*002 0,00222 2,20408 2,5996

3,668 0*00106 1,27448 2.9308

3.252 0.00003 1.246g? 3.6537

2*685 0,00060 1.20309 5.0388

2,120 0,000?3 1.15195 4,2974

1.861 0,00116 1.12355 2*0863

1.865 0.00145 1,04830 1.4138

1*502 0,00283 1.08535 2.$491

1.537 0,00328 1,07884 1.3461

1.511 0*00303 1,07050 1.2238

1,4q? 0*00437 1.08571 1*1348

1*484 0.00408 1.05171 1.0782

1,406 0.00§30 1.09834 1.0320

1,407 0,00508 1.05544 0,9988

1.4ql 0*00634 1,05291 0,4677

1.497 0*00881 1.09067 0*9439

1,504 0*00?28 1.04087 0.9231

1.913 0*007?4 1.04608 0,9057

1,923 0*00821 1.04521 0.0908

1.533 0,0085? 1.84371 0.0??5
1.545 0,00914 1.04232 0.888_

1.9§7 0*00951 1.0k104 0.6559

L,589 0.01008 1.03485 0*8468

1,582 0.01055 1.03874 0.8388

1,545 0*01102 1.03770 0.8318

1.609 8.01149 1.03673 0.8251

1.623 0,01195 1*03581 0.8210

1.837 0.01243 1.03495 0.8152

1.691 0*01292 1,03413 0,8100

1,686 0,01342 1.03335 0*8053

1.680 0*0134_ 1.03262 0,8011
1.895 0.01440 1.03192 0.79?3

t.710 0,01484 1.03129 0.7938
10724 0.01534 1.03062 0,?q08

1,739 0.01584 1,03001 0.?880

1.754 0,01839 1.02443 0.7855

TMO-PH&SE 80UNOA_Y
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900 PSI& ZS08AR

TEHPERITURE VOLUHE

OEG. R CU FT/LB

• 99.2Z2 0.01222
100 0.01226

100 0,01230
110 0.01247

110 0.01208

120 0.01270

LZ5 0.01203

130 0.01ZgS

135 0.01300

lk0 0.01322

14S 0.01336

150 0.003S0
100 0.01364

160 0.013?9

160 0.01390

1T0 0*01411

17S 0.01428
100 0.01_46

180 0.01464

100 0,01483

190 0.01S03

200 0,01024

200 0.01046
210 0*01569

21S O,OtSqk

ZZO 0.01620

22S 8.01648

230 0.316r9

23S 0,01T12
240 0*01_49

2kS 0.01789

250 0.01833

2SY 0.01084

260 0.0194Z

2SO 0.02010
270 0.02093

27S 0.02199

280 0.02346

205 0.02S76

290 0.03039

ZgO 0.03963
300 0.04866

3t0 0.06116

320 0.07037

330 0.0?009
340 0.08490

3Y0 0.09115

360 0.09699

370 0.102S2

380 0.10701

390 0.11290

600 0,11703

kLO 0*12263

620 0.12730

630 0.13188
440 0.13637

650 0.14979

660 0.1491q

kTO 0.14963

kO0 0.1S366

490 0.15789
500 0*16199

510 0.16610

020 0.17017

530 0.17621

9;0 0.1T8_1

550 0.10220
560 0.10615

070 0.19009

S_O o.tqko0

$90 0.19795

600 O.ZOtTT

* rNo=P_&$( _OUNO&RY

THE�HOOYN&MIC PROPE�TIES OF OXYGEN

I$OTHERR ISOCHORE INTERNAL ENTHALPY ENTROPY --_ Cp VELOCITY
OERIVATIVE OE_[V&TIVE ENERGY OF $OUNO

GU FT-PSII/LB PSIA/R 9TUIL9 8TU/LO 01U/LS-R BTU / LB -R FT/SEG

2151.02 318.k -83.06] -00.065 0.53275 0.267 0,396 3047

2136,10 316.4 -82.708 -eo.53T o,sg58k 0,266 0,396 3839

2042.43 303*4 -00*799 -78.058 0.02015 0.252 0.396 3783

1951.31 291.6 -ro.e_3 -76.0O0 0.56305 0.25r 0.395 3726
1862,00 279,8 *76.807 -74*603 0,96112 0.29; 0.395 3660

1776.02 268.3 -74.933 -72.627 0.S7795 0.290 0,395 3_08

1693*32 Z57.3 -_2*979 -70*691 0.59408 0.246 0.399 3548

1612.24 266*6 -71*026 -68.67S 0.60gSO G.243 0.390 3606

1S33.02 236.2 -69*073 -66.699 0.6ZkSO 0*268 0.390 3423

140T.11 _26*2 -6T*120 -64.721 0.63888 0.237 0.396 3360

1302,94 216*0 -6S.166 -62.?42 0.6S277 C.234 0,396 3290

1310.96 207.2 -63*213 -68.761 0.66620 0.231 0.396 3239
1241*11 198.2 -61*253 *S8*TT7 0*67921 0.228 0.397 3164

1173.34 109.4 -59.293 *$6.790 0.69103 0.229 0*398 309T

1107.08 180.9 -57.330 -06.?q8 0.T0408 0.223 0.399 3029

1043._7 172.0 -00.362 -5Z.801 0,71600 0.221 0._00 2961

981.87 L6;.g -53*309 -50*?96 0.72762 0.210 O.k01 2892

921,81 15T.3 -91.410 -h8.r07 0,73090 0,216 0.403 2823
863,Sk 149.9 -60.624 -46.760 3.75001 0.214 0.400 2752

007.01 162.4 -47.420 -46.738 0,76086 0,212 0,k07 2662

752.16 135.9 049.622 -42.695 O.TTL46 0.210 0.410 2610

698.94 129.2 -43.403 *60*630 0.78187 0.208 0.413 2538

647.30 122*7 -61.370 -38.069 0.79212 0.206 0.;17 2665
597,20 116.; -39.310 -36,k71 0.40221 0.206 0.621 2392

048.60 110.3 -37.2_7 -340305 0.01217 O.ZOZ 0.626 2317

$01.66 104.3 -30.190 -32,211 0.82203 0.200 0,432 224L

k_0,76 98*4 -33*026 -30*036 0.83100 0.190 0.;30 2164

411,48 92,7 -30.667 -27.020 0.041S3 0.196 0.646 2085

367.97 86.9 -28,638 -20.031 0.65136 0.199 0.461 1987

327.02 81,3 -26.366 -23.193 0.86222 0.198 0.672 1903

288.3; 75.9 -26.041 -ZG.790 0.87111 0.196 0.686 1015

250.S3 TOok -21,668 -10.321 0,&_111 0,195 0.503 1729

214.19 60.0 019,171 -15.753 0.89128 0.195 0.520 1637

179.14 59.3 -16.588 -13.065 0.90172 0.195 0.551 1533

145*39 03.0 -13.661 -10.214 0.91256 0.195 0.591 1420

113.71 ;8,0 -10,943 -7.145 0.92409 U.196 0.039 1310

03.69 42.3 -?.737 -3*740 0.93602 0.190 0.725 1190

56.04 35.9 -4.074 0.103 0.95968 0.202 0.050 1053
31.42 29.3 0.433 5.107 0.96810 0.210 1,155 099

14.46 21.6 6.808 12.322 0.00310 0.220 1.033 733

11.39 14.0 15.124 22.315 1.02735 0.231 1.070 650

17.21 11.3 21.034 29.866 1.05276 0.217 1.196 b6Z

30.17 0.3 27.601 30,779 1.08202 0.199 0.699 699

61.24 6.q 32.025 46.795 1.10114 0,189 0.531 732
51.00 6.8 35,472 69.642 1.11607 0.183 O*kk6 760

59.58 5,4 30.430 63.645 1.22862 0.178 0.398 T85

67.65 4.9 kteL13 57.65; 1.13966 0,175 0,366 808

74.77 k.9 63.591 61.192 1.14963 0.172 0.3;3 038

01.65 ;.Z 45.927 64,532 1.15078 0.171 0*326 050
84.10 3.9 48.155 67.719 L.16729 0.169 0.312 069

94.40 3.7 50,299 70.707 1.17525 0.160 0.302 087

100.36 3.0 52,375 73.756 1.18276 0.166 0.293 905

186.14 3.3 54,395 760640 1,10991 0.165 0.28_ 921

111.72 3.2 _6.368 79.;_0 1.19671 0.165 0.279 q3r

117.13 3.1 58.303 82.236 1.20322 0.166 0.21_ 953

122*40 2,9 60.204 86.952 1.20946 0.163 0.269 968

127.54 2.0 62.076 8T.625 1.21547 0.162 0.265 982

132.56 2.7 63.922 90.260 1.22126 0.162 0.Z62 996
13?.69 2.6 60.761 92.863 1.22646 0.161 0.259 1010

142.32 2.0 67.092 95.437 1.23220 0.161 0.206 1024

I;r. OT 2.5 69*341 97.905 1.23754 0.161 0.25; 1037

191.75 2.k 71.116 100*511 1.24264 0.160 0.251 1050

106.35 2.3 72.0?; 103._16 1.24760 0.160 0.250 2062

168.90 2.3 ?k,622 105.502 1.25243 0.160 0.Z48 1075
165.39 2.2 76*363 L07.073 1.20713 0.160 O.Zk6 LOOT

169,83 2.1 78.08_ 11U.429 1.26172 0.160 0,Z_5 109_

176*23 2,1 70.01d 112.8_3 1,26621 0.160 0.244 1111

170.50 2.0 01,523 110*304 1,27050 C.150 0.263 1122

182.60 2.0 83.231 117,726 1,22680 0.159 0*262 1133

187.16 L*9 0_,933 L20.136 1.27907 0.159 0.241 1144

192.;L 1.9 86.631 122.963 1,28318 0.159 O.Z;O 1150

199.62 L,9 88.32; LZk. SkO 1.2_21 _.160 0.239 1166
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THERHODYNANIC P_OPERTIE$ OF OXYGEN

980 PSII ISOBAR

TEHPERATURE DENSITY V(OH/OV_ V¢3P/OU_ -VIOP/DV) T (DV/OT_/V THE_HAL VI$CO$IIY TNERN&L DIELECTRIC PPANDTL
CONDUCTIVITY 3IFFUSIVITY CONSTANT NUNEER

DEC* R LO/CU FT ETUIL8 PSIA-_U FT/GTU P$IA I/OEG* R BTU/FT-HR-R L8/FT-S_O SO FT/HR
LO

+ 99.222 01,82083 E$8.A;

100 05.70542 218.38

109 80*96306 215.34

110 80.01781 012,26
115 79,46876 209,14

1Z0 78,71076 209.$0

125 77.95842 200.76

130 77,19631 199.50

£3S 70,42890 196.18

140 75,55589 192,00

140 74.8?649 $89.37

150 74,09012 185.07

155 73,29607 $82,30

160 72,45357 178,67

165 71.68571 I74,96
170 T0,80952 171,$8

175 70,02506 $67.35

180 09o17949 $63.36

185 68,31897 159.30

190 67.4;267 155.18

19S 66,$4873 15|,9S

200 65,63800 146.61

205 6;.69906 142,$5
210 63,73795 237,58

215 62,74031 132,89

ZZO 61.72651 $28.07

225 60.66697 $23,12

230 89,$6387 118,03
Z35 98,39?68 113.93

Z;O 57.18469 $08.74

245 55.90589 103.30

Z90 $4,$4647 97,66

255 93,08604 91.87

260 S1,$0234 85,70 5.917

265 49.75157 75.30 3.85£

ZTO 47,77771 72,42 $.119

275 45.46960 65.18 b*686

Z80 4Z.63151 57.13 ;.163
285 38,02095 ;8,70 3,586

290 32,91067 k0*32 2.860

295 05.03409 36.52 Z*535

300 20.$5110 37,39 2,534

310 16.30141 ;1.07 2.565

320 14.21033 44,8g 2°577
330 12.00_40 40.53 Z.967

3;0 11.77812 $2.00 2.$$8

350 10.97081 55.36 0.547

360 10.31029 58*64 2.535

370 9,79408 61,83 2,503
380 9,27562 64.96 2.510

390 8*807Z7 66,01 Z.;Y9

400 0*48666 71.01 E.480

;10 8.15;87 73.95 2,477

;ZO 7.85519 76,85 E.460

430 7.98Z_9 75,70 Z,498

;;0 7.33276 02.51 Z.480
_$0 7.10280 05.29 2*442

;bO b*89001 88.03 2.435

470 6,69228 90.75 2,428

480 6.50783 93.45 2.421

_90 6*33820 96.12 Z.454
$00 6,17313 98,70 Z,408

510 6,02056 101,4Z _,;02

$20 5,87050 104.05 2,396

S30 5.74035 106.67 2,391

540 5.61124 109.20 2,309

590 5,48061 111.88 2,379
560 5,37194 114.48 Z,374

570 $.26075 117,08 2,368

580 5.15462 159,67 Z,362

590 $.05358 122.27 Z.387

600 4,99610 124.86 Z,301

14,599 175990.19 0,001809Z 0.1121Z

1b,565 174938,41 0,0018129 0.11591

14.349 $65361.4Z 0.0018373 0,11040

14.110 156530.07 0,0018b29 C,10897
13,884 148034.11 0,0018900 0,19739

13.644 139863,48 0,0019286 0.10574

13,399 $32008,27 0,0019489 0,19403

13.149 124408,76 0.0059810 0.192Z7

10,89S $$7205.39 0,0020153 0.100_6

12.635 110Z38,80 0,0020528 0*39881

12,378 103549.01 0.0020909 0.0967Z

12,115 97129.42 0,0021320 0,09480

11,851 90960,86 0.0001778 0,09284

11.586 85059.52 0,0022265 0,09086

11,321 79393.04 0.0_22791 0,08806
11.055 73962.28 0,0023363 0.00684

10.790 68756,27 0,0023985 0,08k80

10oS26 83770._1 0.002;666 0.00274

10.263 50996.06 9,0029414 0.00067

10,002 S4426.73 0.000823A 0.07059

9,74Z 50055.00 0,0d27151 0,07650

$.484 45874,63 0.0028100 0.07;40

3,228 41879.57 0,0029309 0,07209
8,973 38064.22 0.0030587 0,07017

0.700 34423,$2 0.0032039 0,06804

0,466 309S3*07 0.C033897 0,06990

8.251 Z7649.27 0,0035600 0,06374

7.952 24509.62 0,0037825 0,08557

7,478 21465,_; 0,0@40499 0.05936
7.192 10729.45 0.0043416 0,05714

0.908 16120,11 0,0047098 0,05491

3.605 13665,75 0,_051505 0.05265

0.293 11370,47 0,G057182 0,05035

9225.97 0,0064256 0,0;799

7231.09 0,007;;79 0.045§9

$433.03 0.DD86300 0.0;299

3801.03 0,0111210 0,04075

2309.07 0*0150304 0,03934
1235.12 0.0237109 0,03046

475.09 0.0454801 0.03778

207°50 0,0_14408 0,03320

393,75 0,0319922 0.02729

;93*25 0.0169247 0,02150
585*97 0.0118235 0.01940

6S3oOb 0.0091977 0.01828

702.73 0.0076536 0,01765

739.99 0.0068080 0.01727

770.87 0,0058;00 0,01703

790.41 0.0052678 0.05687
857.88 0,0040082 0.01b77

836.17 0,0944343 0.01673

851,95 0.0041232 0.01672

865,59 0.0038899 0.01675

077.50 0,0036338 0.82680

888.14 0.0034371 0,01887

897.$1 0,003264_ 0,0169$
905.07 0.0031113 0,01705

913,36 000029744 0.01715

920.10 0.0028514 0.01727

926.19 0.0@27400 0.017;0

931,72 0,0026386 0,02753
936.79 0,0025;58 0.01706

941.34 0.0024806 0,01777

9;5.05 0,0023820 0.01793

949,41 0,0023092 0.01809

952.97 0.0022415 0,01825

956.28 0,0021705 0,01042
959.31 0,0021195 0,01850

962.13 0,0020842 0,05875

964.76 0.0020122 0,01892

967.21 0.0029633 0.01909

c_9.SO 0,0019171 0.05926

43,009 0.003;6 1.97072 $,4671
;2.374 0.00346

38.549 0,00345

3S,105 0.00344

32,003 0,00342

29.208 0,00340

Z&.6gl 0,00330

Z4,_24 0.00335

22,381 0.00332

Z0,541 0.00329

15,800 0,00306

1,$6980 S,3965

1,58383 ;,9698

1,$$780 4.5061

1.$5107 4,Z;07

1,S4586 3.9299

1,53904 3.6499

1.53379 3.3978

1.52772 3.170_

l*$Z18Z 2.9669

1,$1540 2.70Z7

17,388 0.00323 1.90930 2.6176

16.041 0,00319 $,S0309 2,4694
14,028 0.00315 1,49682 2.3367

23.735 0,00311 1,49049 2*2182

12,744 0,00306 1.48451 2,1128

11.853 0.00302 1,47765 2.0193

11.048 0.00297 1,47112 1*9369

10,320 0*00092 1.4644g 1.8650

9*666 0,00E06 $.45778 1.0007

g,072 0*0008@ 1.40092 1.T;q?

8,935 0*00274 1.4;395 1,7058

8,049 0,00268 1.43683 1.6698

7,60r O,OOZ6E 1*42955 1,6424

7.Z06 O.OOZSS 1.42207 1.6233

6.040 0.00247 1,41430 1,6106

8,S06 0.00240 L.40644 1.6100
6.200 0,00032 1.39620 1.6184

$.915 0,00200 1,389§2 1,6554

$,69? 0*00212 1.38054 1.6943

$.486 0.00202 1,J7110 1,7483

$,269 0*00192 1.36112 1,8124

$,0;6 0.00181 1.3S046 1.8954

;.813 0.00109 1.33895 1,9883
4.$68 0,00195 1,32631 Z*$323

4,306 0.00141 1,31218 2*3094
;,017 0,00124 1,29074 2.$706

3,68? 0*00107 1.07574 2,8971

3.285 0,00006 I*Z$gZ1 3.$521

Z*746 0,00083 $,20882 4*?968

Z,170 O*O00?C 1,$5769 ;,40_5

1,899 0*00111 2,22723 2,9900

$,682 0*00190 1,10030 1.9029

1,$94 0,000_7 1.38886 1,$704

1,547 0,0032_ $.07806 1.3996

1,520 0,00377 1,071ok 1.Z332

1.$04 0,00430 1.06603 1*1469

1.496 0*00;82 1,06053 1,0840
1.492 0*00531 1.099U9 1.0375

1,493 0.0D579 1.09654 1,0008

1.496 0.D0626 1,09356 0*9711

1._02 0*006?3 1.05120 0*9;64

1,$09 0,00719 1.0;924 0.9257

1.517 0*00?66 $*04741 0*9080

1.$Z7 0,00812 1.0457; 0.8907

$,$37 0,00098 $,04401 0*8794
1.$48 0*00904 1.04200 0*8677

1,900 0*00981 1.04150 0.8S74

1,$73 0.00997 1,040Z9 0.8;83

$,506 0,01044 1,03917 0.8401

1.999 0,01091 1.03812 0.8328

1,610 0,01538 1,03713 0.8263

1,&Eb Q*01503 1,03620 0,8201

1.$4U 0*01031 1.03532 0.8102

1.654 0.01279 1,03450 0.8109

1,&60 0,01320 1,03371 0.8061

2,683 0.01377 Z.03297 0*8019
1,698 0.014Z6 1,032Z6 0.?980

1,712 0,D147_ 1.03150 0,?946

1,727 0.01524 $,03094 0,7914

1,742 0.01574 £.03032 0.?886

1.797 0,01623 1.02g7; 0.7861

+ TW0-P_t$E 90UNDARY
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G-2a

g90 P$II ISOBAR

TENPERATURE VOLUME

OEG. R CU FT/LB

" 99.230 0,01222

100 0.01224

109 0.01215

110 0.012_?

115 0.0%258

120 0,91270

125 0.31283
130 0.01299

139 0.91300

140 0.01322

145 0.31339

150 0.01390
25S 0.91364

160 0.31379

165 0.U2395

170 0,01411

175 0.91420

180 0.0144S

18S 0.01463

190 0.01482

195 0.01S02

240 0.91523

209 0.01945

210 0,01969

215 0,91593

220 0.91020

225 0,01640
230 0.01676

Z35 0.91712

240 0051740

249 0.01708

250 0.01832
Z59 0.01402

260 0*01940

269 0,02007

270 0.92089

279 0.02194

200 0.02336
285 0o02556

290 0.32979

2_5 0.03830

300 0.04?30

310 0.09993

320 0.06916
330 0.0?690

340 0,08371

350 0*08593

360 0.09S75

370 0.10125

300 0.10650

390 0.11157

400 0.21646
410 0*12122

420 0.1298?

430 0.13041

440 0.13447

4S0 0,13925

460 0,14356

470 0.14702
460 0.15202

490 0.15617

SO0 0.16020

510 0,16435

520 0.16039

$30 0.17239

$40 0.17636
SSO 6,10031

560 0.18_23

$70 0.18013

580 0.19201

490 0.19507
600 0.19971

+ TWO-_ASE BOUNDARY

THERNOOYN&MIC PROPERTIES OF OXYGEN

ISOTHERN I_OCHORE INTERN&L (NIHILPY EmTROPY CV Cp VELOCITY
DERIVATIVE DERIVATIVE ENERGY OF SOUND

CU FT-PSIA/LB =SIAIR 8TU/L9 6IU/LB OIUILO-R OTU / LB -R FTISEC

2151.6_ 318.4 -63.061 -80.821 0.902?6 0.26? 0.396 3848

2137.00 316,5 -82*762 -0_.518 0.59500 0.266 0.396 3839

2043.32 303,9 -80.604 -74.540 0.52511 0,262 0.390 3764

1952.22 291,6 -70.847 -76.562 0.54351 0.256 0.395 3727
%863.?2 _79.6 -76,092 -74.565 0.56100 0.254 0*395 3668

1777.76 260.k -74.938 -72.609 0.57?90 0.250 0.395 3609

1694,27 257.3 -72.965 -70,633 0.59403 5.246 0.395 3549

1613.21 246.6 -71.032 -60,657 0.609S3 0.243 0.395 3k61

1534.50 Z36.2 -69.07g -66.601 0.6244S 0.240 0,395 3424

1458.11 226.2 -67.126 -64.704 0.63063 0.23? 0.396 3361

1303.96 _16,6 -60.173 -62,725 0.65272 0.234 0.396 3296
1312.00 207.2 -&3*Zlq -60.744 0.66615 0.231 0.396 3231

1242.17 190.2 *61.201 -98*760 0.67915 0.220 0.357 316S

11?k._1 169.4 -59*3G2 -g6.773 0.65177 0.226 0.398 3090

1104,67 161.0 -57.339 -54.702 0.70402 0.223 0.399 3030

1044,88 172o9 -§5.372 -52.785 0*71594 0,221 0.400 2962

983.00 165.0 -53.400 -50.783 0*72795 0.218 0.401 289_

922.9? 157.4 o51.422 -48.772 0,73866 0.216 0.403 2824

064.72 LSO*O 049.436 -46.P53 0.74995 0.214 0.405 2754
806.21 %42.9 -_7*442 -44.724 0.?6077 0.212 0.40? 2683

753,39 236.0 -45.436 -42,602 0.77138 0.210 0.410 2612

?_0.19 129.3 -43.419 -40.626 0.78179 0.206 00413 2540

646.59 122.0 -41,306 -30.553 0.79203 0.206 0.416 2467

590,S2 116.5 -39.336 -36,461 0.02212 0.204 0.421 2393

549.95 110.4 -37.266 -34.345 0.61200 0.202 0.426 2319

502.80 104.4 -35*172 -32.203 0,62193 0.200 0.431 2243
457.19 98.6 =33.049 -30.020 0.03170 0.198 0.430 2167

412.91 92.4 -30.892 -27,810 0.04141 0.196 0.446 2000

369.03 87.1 -28.667 -25.529 0.85125 5.199 0.461 1989

329.01 41.5 -26.398 -23.194 0.06100 0.198 0._72 1906

269.06 76.0 -24.077 -20.000 0.8709S 0.196 0.485 1021

252.13 70.5 o21.689 -10.331 0.880q3 0.195 0.502 1732
210,04 65.2 -19.219 -15.766 0.89106 0.%95 0.524 1641

180.87 59.5 -16.64_ -13.009 0.90149 0.195 0.549 1537

147.15 54.1 -13.929 -10.249 0.91230 0.195 0.588 1434

115.60 48.2 -11.028 -7.196 0.92371 0.196 0,635 1317

05.$6 42,6 -7.849 °3.828 0.93606 0.190 0.717 1196

50.08 36,3 -4.236 0.046 0.99003 0.202 0.84_ 1061
33.8? 29.8 0.158 4.844 0.96701 0,209 1.114 914

16.05 22.4 6.220 11.682 0,590?8 0.226 1.714 75L

11.50 15.4 14,270 21,291 L.02363 0.231 1.892 66L

16.68 11.7 20.411 29.062 1.04904 0.210 1,245 664

29.53 0.6 27,308 38,299 1.08010 0.200 0.712 699

40.65 7.1 31.749 44,431 1,09960 0.190 0.539 722
5|*_0 6,L 35,249 49.347 1.11474 0.163 0.451 759

59.11 5.5 38,248 53.993 1.12742 0,176 0.401 705

67.03 5.0 40.946 57.432 1.13650 0.175 0.368 006

74.38 4.6 +3.441 60.993 1.14059 0.173 0,3_5 030

81,30 4.3 45.?91 64.351 1,1S779 0.171 0,32? 650

67.65 4.0 48.029 67,594 1.16633 0.169 0.31_ 669

94,11 3.6 50.102 70.634 1.17433 0*168 0,303 807

100.11 3.6 52.266 73*616 1.10%00 0.166 0.294 909

109,90 3.4 54.292 76.515 1,18904 0.165 0,206 921
111.49 3.2 56.272 79.346 1,19506 0.165 0,200 937

116.92 3.1 58.211 82.119 2.20230 0,164 0.275 953

122.21 3.0 60.117 64.441 1.20864 0.163 0.270 960

127.36 2.9 61.993 07.520 1.21466 0.163 0.266 962

132.40 2.8 63.843 90,161 1.22047 0.162 0,262 99?

137.34 2.7 65.671 92,769 1.22600 0.162 0.259 1011
142.19 2.6 67.479 95.3_7 1.22151 0.161 0,256 1024

146,99 2.S 69*270 97*900 1*23677 0.161 0.254 1037

191.64 2*4 71*046 100,429 1,24168 0.160 0*252 1050

156.26 2*3 72*806 102.937 1,24004 0.160 0,290 1063

160.82 2.3 ?4,558 109.427 1.25160 0*160 0,240 1079

165,32 Z*2 76*290 107,901 1,25629 0.160 0,247 1087

169.77 2.2 ?6*029 210.360 1.26099 9*160 0.249 1099
174.11 2.1 79.751 112.806 1.26548 0.160 0,244 1111

170.$3 2.1 81.466 115.240 1,26986 0.159 0*243 1122

102.85 Z.O 83,175 117,664 t.27_15 _.159 0.242 113_

187.13 2.0 84.679 120.076 1.27835 _,159 0.241 1145

191*38 L*9 66.57? 122.465 1.28246 0,159 0,240 1156
199.6d 1.g 08.272 124.083 1,20690 0,159 0.240 1167
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C-2o

THERHOOYNAMZC P_OPE_TZE_ OF 3XYGEN

990 _SIA ISOBAR

TEMPERATURE O(N$IIY VIOH/OV)p V(OP/OU) V -V(DP/OV) T (OV/DT)/V THERHJL VISCOSITY THERMAL OIELECTRIC P_&NOTL
P CONOOCr_VZTY OIFFUS[V]TY CONSTINT NU_dER

OEG* R LB/CU FT 8TU/LB PSIA-CU FT/BTU P$ZA I/ OEG* R _TU/FT*H_*R LB/FT-S_C $Q FT/_
X 10

* 99.2]6 81.82319 218,90

100 81.71010 210.;_

105 80.96816 215,41

110 00.22294 2£2.33
1LS ?9.47413 Z09.21

120 70.72139 206.05

125 ?7*96432 202.8_

130 77*20252 199.50

135 76,43050 I96*26

t;O 75.66275 192.09

145 74.003?1 189,46

150 ?4,09??4 105.96

150 ?3.30413 102.43

160 ?2,50209 170.77

165 71.69074 175.07

170 ?0.86909 1?1.29

175 ?0*03604 167.42
180 69*19033 163._0

185 68°33054 159.44

190 67,45505 155.31

195 66.56202 151.00

200 65*6;532 1_6.75

205 64,71449 142,30

210 63.?5;60 137,74
210 62,?6651 133.06

220 61.74603 120.25
225 60.600;7 123.30

230 59.50013 118.23

230 $0,42401 114.15

240 5?,21516 100.97

Z45 55.94048 103,55

250 54*58626 9?.94
255 53.13335 92.17

260 51,55789 86*03 5*930

265 49,81954 ?9.69 5*565

Z?O ;?.56;93 72.87 5.140

2?5 kS.56791 65.71 4.713

200 _2,_0677 57.79 4*200

285 39,12550 49.52 3.639
290 33,56721 41.25 Zo950

295 26,10549 36,01 2.561

300 21.14148 3?,40 2,5;3

310 16.60645 40.% 2._71

320 14,45450 44*?6 _,_453

330 13.00349 ;8.;3 _._72

340 11.94_62 51.87 Z.564
350 11.21954 55.2; 2.502
360 10°44439 50.52 Z=540

370 9.8760Z 6t.?Z 2.527

380 9.30924 64.8; Z*515

390 8.96336 67.99 2.503

;00 0.58642 70,91 Z,491
410 8.Z4919 73.85 Z.481

;20 7°94459 56,75 _.471

430 ?,66794 ?9,61 2.462

;40 7._1452 02.;Z 8,453

_50 ?.18126 05,20 2,445

460 6,96545 67.95 2.430

;?0 6,76505 90.68 2,;31
;_0 6.578L3 93.37 2.424

;_0 6.;0322 96,05 2.41?

500 6.23906 90,71 2.411
510 6,3845; 101o35 _,;05

520 5.93573 103,90 _.399
530 S,80003 106.60 _,393

5;0 5,67013 109.21 Z.308

550 5.54602 111.82 2,382

560 S._2794 114.42 2.3?6

570 5.31543 117.0Z Z.371

580 5.Z0805 115.61 2.365

5_0 5,10543 122,21 _*360
600 5.00722 124,01 2.35;

lb*598 176053,82 0,0_28007 0,11213 ;3.020 0,00546 1.57074 5.4683

14,565 174620,?0 0,0016123 0.11192 42*399 0.0034_ 1.56983 5.3993

1_,345 _65444.1_ 0.0028366 0,11049 30,573 0.00345 1o563d7 k.9727

14.110 156613,14 8,0010622 5,10098 35,128 0,00344 1.55790 4.5883

13.664 14011?.60 0,001059_ 0.19?;C 32.02_ 0,003;2 1.SS191 _.2_2_

13.644 135947,38 0,0019117 0.10575

13.399 132092.60 0.0019480 0.10404
13.149 124543.52 0.0019601 0.10229

12,095 117290.61 0,0020142 0.10948
12.630 110324.;4 0.002050? 0.09063

12.378 103635.96 0,0020896 0,09674

12.116 97216.07 0.0021314 0.09402

11.852 91056*C0 0.0021764 0.09255

11*555 0514T,19 0,0022249 0*09069

11.322 79481.24 0.0622573 0.00059

11,056 ?;GSO,¢Z 0,0023343 0,05666
10,792 68045,61 0.0023964 0.08403

10.528 63060°35 0.002;642 0,0_277

10,265 59006,83 0.0625387 0,08070

10,004 54517.94 0.06262_0 0°0?863

9°744 50146.89 0*0027117 0,0765q

_.487 ;5965,25 0.0026129 0.0?;4;

9.231 41972.92 0.0629261 0.07233
5.977 30158.34 0.0030535 0.07021

8.12; 34518,45 0.0031979 0.06808

0.;71 31048*04 0*003362? 0.06594

5.217 27745.91 0*0U35522 0*06379

?.959 24605.13 0.0037724 0,06162

r,404 21560.30 0.0_;0375 0,05941
?.199 18824.33 0.0043271 0,05720

b,916 16216.22 0.05;6864 0.05497

5,615 13762.92 0.0051253 0,05272

_.304 11;68,25 0.0056845 0,05042

9325.02 0.0063771 0.04006

?330,99 0.0073771 0.04565

5533,03 _,0057168 0,04311

3900.6? 0.0109144 0.04061
2486*33 0,0145598 0.03940

1325.37 5.0224951 0,03843

538.88 0.0415420 0.037?3

300,36 0,0514329 0.03382

352.58 0,0332900 0,02796

492.69 0.0173911 0.02100

fi87,60 0.0120498 0,01960

656,43 0.0093284 0.018;3
706.21 0,0077409 0.01777

745.29 0,0066706 O.Ot?3T

776.8_ 0*0058952 0,01712

29.220 0.00340 1,54591 3,9316

26.710 0*00338 1.539_q 3.b_17

24,441 0.0033_ 1.53304 3*3994

22.396 _.00333 1,52777 3.172_

20.556 0.0033C 1.521o7 2.9679

10,097 0*00326 1._1554 2.?_40

17.402 0,00323 1,50936 2,6188

16.054 0.00319 1,50315 2*;?05

14.639 0,00315 1.496d8 2.33??

13,743 0*00311 1.49_56 2.2191

12.755 0*0033? 1.40410 2.1136

11.863 0.00302 1.47773 2.0200
11*05_ 0°00297 1,_71_0 1.93?_

10.332 0,00292 1,;6456 1.0655

9.675 0°00256 1.45706 1.8031

5*001 0,00201 1.45102 1,750P

8*543 0.00275 1,444U6 1.7056

0.056 0,00260 1,43695 1.6690

7*615 0,00262 1.42968 t.6422

?,213 0,00255 1.42221 1.6229

6,847 0.00240 1.41453 1,6120
6.513 0.0024_ 1.;0660 1,6099

6.207 0.00232 1.39630 1.6172

5,522 0.00221 1.30972 1.6537

5.702 0,00212 1,38076 1.6921

5.492 0.00203 1.37136 1,7;51

5.276 0,00192 1,36142 1.8085

5,053 0.00151 1,35030 1,800_

4.822 0,001?G 1.33936 1.9810
4.576 0.00156 1.32640 2,1226

4,316 0.001;2 1.312?0 2,2901

4.032 0.00125 1.29658 2.5506

3,707 0.00105 1*2769? 2.8584

3.317 0.00006 1.25132 3.4611

2*503 0.00066 1.21326 4.5818

2.238 0.00060 1,16344 4,511fl

1.930 0.00206 1,13104 3,0950

1,701 0.00154 1.10251 1,9932

1,607 0,00251 1.08040 1.5922

1.555 0,00314 1,07929 1.3?33

1,528 0.00371 1.07269 1.2429

1.511 0.00424 1.06755 1.1542

1.502 0.00475 1.06336 1.0090

002.97 0.0053045 0,01694 1*498 0.00524 1.859&5 1.0423

024.09 0.0040375 0.01604

843.55 8._044585 e.01679

859.61 0,004t;34 0,01678

0P3,$7 0.0030T70 0.01600

865.79 0._036484 0,01605

896,56 0.0034497 0,01691

906.11 0,0032?54 0.01700
914.63 0.0031209 0,01759

922.26 0,0029029 0,01720

929.13 0.0028589 0.01531

535.33 0.002546? 0.01744

940.96 0,0026446 0.01757
946.¢8 0.0_25513 0.01770

950.76 0*002;656 0.01760

955.04 0*0023060 0.01796

950.95 0.0423133 0.01012

962.69 0.0022;53 0.01028

965.95 5.0021819 0*01045
969.05 0*0021227 0.01061

511.92 0,0620671 0.018?_

974*60 0.0620150 0.01895

97_.09 0.0019658 0.01912

979.42 0.0019194 0.01929

1,498 0.00572 1.05684 1.0046

1.501 0.00619 1.05421 0.9?45

1,506 0.00660 1.05190 0.9494

1,513 0*00511 1.04982 0*5203

1.522 0._0557 1.04796 0._103
1,531 0*00003 1.04626 0,_948

1.541 0.00849 1.04471 0.8013

1.552 0*00690 1.04328 0.0695

1.564 0*00541 1.04196 0*0590

1,576 0.00907 1,04074 0.8;9?

1,56_ 0*01033 1.03960 0.8_1_

1.602 0,01000 1.03653 0.8340

1,615 0.01127 1.03753 0.027_

1,629 0.01171 1,03659 0,8231

1.643 0.01219 1,03570 0.81_2

1.657 0*01267 1.03486 0,8118
1.671 0.01315 1.934_T 0._070

1.656 0.01363 1.03331 0,002?
1._00 0.01412 1.03260 0.7908

1,715 0*01461 1.03191 0*7953

1.730 0.01509 1.03126 0.7921

1.745 0.01559 1,03064 0,7853
1.759 0,01606 1.030_5 0.7867

* TMO-PHASE _OUNO_RY
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G-2a

TMERMOOYNAMIC P_OPERTIES OF OXYGEN

tO00 PSZA ISOBAR

TEMPER&TURE

DEG, R

VOLUME ISOTHERM 150CHORE INTERNAL ENTHALPY ENTROPY Cv C_ VELOCITY
DERIVATIVE DERIVATIVE ENERGY OF SOUND

CU FT/L8 CU _T-P$1&/LB =SIA/R BTU/LB BTU/LB BTU/LB'e 5TU / LB -R FT/SEC

99.250

100

105

150
115

120

125

130

t3S

$kO

145

$50
$SS

160

160

$70

170

100
1as

$90

$90

200
200

Z10

210

220

220

230

Z3S

240

Z4S
250

ZSS

ZEo

ZGS
270

225

ZBO

ZSS

240

290

300

310

320

330
340

300

360

370

380

340

40O

410
420

430

_40
400

460
4TO

400

440

500

510

020

030

040

SSO
56O

5?0

540

590

6O0

0.01222 2152.29 316.N -63.060 -6@.797 0.50270 _.267 0.396

0,01224 2332.o/o 316.5 -82.766 -80.500 0.SC576 _.266 0,396
0.01230 Z044,22 303.9 -80.800 -78.921 0.92507 G.262 0,396

0,01246 1903.$3 291*7 -78.852 -T6.Sk4 0.SN346 5.258 0,3R5

0.012S0 1864.65 279.9 -76,897 -74.567 0.96104 _.294 0.395

0.01220 1728.69 268.4 -74.943 -72.991 0,97?86 0.250 0.395

0.01203 1649*22 097.4 -72.990 -10.619 0.99349 0.246 0.395

0.01299 1614.17 846*7 -21,036 -68,640 0,60940 0.243 0,395

0.01308 1939,49 236.3 -69.086 -66,663 0.62440 0.240 0,395

0.01322 1494*11 226°3 -62,133 -64,686 0,63828 0.237 0,396

0.01339 1384.90 216.6 -65,180 -62.700 0.69266 0.234 0.396

0.01349 1313,03 Z02*3 -63.226 -60,722 0,66609 0.231 0.396

0.05364 1243.22 196.2 -65.269 *94.744 0,67910 0.228 0.397

0.01379 1179,40 189.9 -99.330 -96,797 0.691_1 0.226 0.390

0.01395 1109,26 $85.1 -97.348 *94,766 0.?0396 0.223 0.399

0,01455 1046.00 172.9 -_9,362 "92,770 ¢.71988 0.221 0.400
0.01428 984,13 169,0 -93.411 *50,267 0,2274q 0.216 0.401

0.01445 424.$2 192.4 -51,433 °40,297 0.23881 0.256 0,403

0,01463 869.90 190.1 -44,446 -46,739 0.24988 0,214 0,409

0.01482 809.41 143.0 *N?,459 *44,210 0,76020 0,212 0.40?

0.01902 294*62 136,$ -kS,4SO *42.669 0,72131 0,210 0,410

0,45923 701.49 124,4 -43,434 -40,61k 0,?3171 0.208 0,413
0,01949 644*62 $22,9 -41,403 -38,942 0.29195 0.206 0.416

0,01568 599.84 116,6 -34,354 -36.450 0.8C203 C,204 0,420

0,01903 991.30 110.9 -32.289 -34,336 0,a1198 0.202 0.425

0,01619 904*23 104,9 -39.193 -32*199 0.02183 O.ZO0 0,431

0,01647 498,61 98,? -33,072 -36.022 0.03154 G,190 0.433

0.01628 414.42 92,9 -30,918 -2T,812 0,04130 0.146 0.446

0,01711 370.W9 0?.2 -28,696 -29.520 0.09112 0.199 0,460
0,012k7 330.49 81,6 *Z6.430 -23.195 0,8609k 0.198 0.471

0.01202 291.42 76,1 -24.113 *20,605 _,87080 0,196 0.484

0,01831 293.72 70,? -21,73_ -18,34C 0.38076 0,195 0,901

0.01000 217.49 69,4 -19.266 -19,76b 0.89038 0.199 0.923

0.0/93? 182,09 59,7 -16.?00 -13.112 0,90126 0.1g4 0.547
0*02009 140.¢Y_ 54.3 -13,996 -1@.204 0.91203 0,$99 0,969

0.02005 137.4r _0,5 -11,112 -P.290 0.9233? 0,196 0,631

0.02100 62.92 42.9 -?,999 -3.908 0.93364 0.196 0,710

0,0232? 60.19 36,7 -4.393 -6,065 0,94941 0.201 0.630

0,02937 35.92 30.3 -0.101 4.996 0.96590 0,208 1.028

0*02927 17,?0 23.1 9.689 11.110 0,96862 0.224 1.610

0.03_08 13.T9 16.1 13.442 20.306 1.02006 0.230 1.805

0*04096 16.22 12.2 19,726 28*289 1,04691 0,219 1*293

0.09672 28,90 0,3 26.930 37.804 1.07816 0,200 0.730

0*06802 40.00 7*2 31.k70 44.069 1.09006 0.190 0.946

O.OTS74 49.97 6,2 39.024 49,050 1.12342 0.183 0.49?

0.00253 50,69 5.6 38.096 53.339 1.12622 0.+29 0.409
0.000?4 66,61 5.1 40.770 97.210 1.13244 0.129 0.371

0.09493 74.00 4.7 43.291 60._94 1.14254 0,173 0.3kr

0.10000 80._ 4,3 49.65_ 64.121 1,19670 0.121 0.329

0.10523 87.94 4.0 42.903 67.389 1.16938 0.160 0.315

0.11026 93,82 3.0 50.065 ?0.482 1.$73W1 0.168 0.30_

0.11912 94.89 3*6 92.157 73.474 1*10099 0.167 0.295

0.11909 105.65 3.4 94.190 76.303 1.18617 0.166 0.287
0.12446 111,27 3,3 96.12S 79.222 1.19901 0.169 0.281

0.12892 116.22 3.1 90.120 82,002 1,20199 0,164 0.2?9

0.13340 122.02 3.0 60.030 64.731 1.20733 0.163 0,271

0.13224 12T.19 2*9 61,910 87,416 1.25386 0.163 0.266

0.14202 132.29 2,8 63.263 90.062 1.21966 0.162 0,263
0.24624 13?.20 2.? 6S,S�S 92,6?5 1.22930 0,162 0,260

0,19043 142.06 2.6 62.406 99.298 1.23024 0,161 0,29?

0,19493 146.03 2.9 69.200 97.814 1,23601 0.161 0.254

0.15060 191.53 2,4 ?0,978 100.342 1.24112 0.160 0.252

0,16264 256.16 2,N ?2,?_2 102,899 1,24610 0.160 0.290

0,$6664 160.73 2.3 ?4,495 109.352 1,25094 0.160 0.248

0,12061 165.24 2.2 ?6.236 102,329 1,25566 0.160 0,242

041?495 169.70 2,2 ??.969 110,291 1,26026 0,$60 0,2q5

0.17646 124.11 2.1 ?9,693 $12.239 1.26479 0.160 0,24W
0,18239 $28.44 2.1 81.409 119,176 1.26914 0.199 0.243

0.18622 $82.81 2.0 83.120 117.602 1,27344 0.199 0.242

0.19006 167.1U 2,0 84.824 120,018 1,27764 0.199 0.241

0*19389 101,36 1.9 86.924 122*427 1,28125 0,199 0,240

0,14269 190,99 1.9 86.220 $24,82? 1,20579 0.199 0,240

* TWOoPHA$E BOUNOARY

8_0

3_40
3704

3T22

3664

3610

39_9

3460

3429

3361

329:'

3232

3166

3099

3031

2463

2694

2829
2209

2684

2613

2941

2469
2395

2321

2246

2169

2041

1992

1909

1029
1 ? 36

1645

1942

1 _, 40

1324
1206

1023

926

?60

660
666

699

732

?99

285

808

030
690

069

062

909

921

930

993

968
933

992

1011

$024

1032

1090

1063

$079

1060
1100

1111

1123

1134

1145

1156

1167
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G-2o

1000 oSZl ZSOBAR

THERNOOYNAMIC P_OPERTZES OF OXYGEN

TEHPERATURE OENSZTY V{OHIOV_ V(OP/OU) V -V(OP/OV

OEG* R LB/CU FT 8TU/LB P$IA-CU FT/BTU PSZ&

9q.250 81.42575 Z18,95 2;.59_ 1T6109,_
100 81.71_T8 Z16,50 L_,566 IT;_OZ*gT

105 80°9_305 Z_5°_7 1_.3_5 2655Z6.76

110 80.2Za06 ZLZ,_O 1_,115 _56696°21
11S 79._79_9 ZOO,Z9 _3,4e_ _4BZ01°C6

£ZO TS.TETO_ ZOG.1Z 13o6_ 1_0031,_T

1_S 77._702Z 20Z,92 13.3q9 13ZIT6.91

130 TT.Z0871 _99.66 1_.150 12_628.27

135 ?6o_ZO_ _g6,3_ 1Z.Sg6 11T3TS.80

1_0 TS,6b961 lgZ.9_ 1_o639 110_10.1_

I_S 7_,_qo_ 18q. S_ 12o3_q I¢3TEZ°C9

150 ?_.20536 186.0_ IZ.IIT q_]OZ.GB

[SS _3,31ZL? 182.50 1_._$3 qll_3oEZ

tGO 72oSI060 17_,8T 11,568 8S234.SZ

16S ?l°GqqTS 1_S.17 1_°3Z3 T956_°_1

_?0 _0._7e66 17_.3q 11,0S? 7_138,_5

1_5 70.0_21 16_,5_ _0,793 6_734oql

_80 69.Z0_16 163.60 10._Z9 639SO,Z4
18S 66°3_Z09 _S_,_7 10,2S? $917_.3_

190 6_o_67_1 15S°_ 10,006 5_609.11

lq$ bS°S_S28 _SI.ZZ _,Y_ 50Z36.TZ

200 6S.663Sq _46.Bq _._89 4605q,T_

ZOS 6_.Tzqqo I_Zo_S g. Z3_ _066.19

ZIO 63.?713_ L3T.90 B°9$0 38ZS2°38

215 62,78_6_ _33,ZE 8o_2_ 3_613°Z9

ZEO 61._6S49 _Z_._Z 8,_T8 311_4.51

22_ _D.71031 _Z3._9 8.Z23 Z_2o_3

230 Sq.61Z3_ _18._3 _,966 Z4_O4.S_
_3S 58._5185 11_.36 T._90 216§S°6S

_0 57.2_S_8 lOq,ZO _.20_ 1891q°lk

Z_5 55°97_8q 103.40 _.92_ 1631Zo16

_0 5_.6_$60 _6°Z1 So62_ 1385q.90

ZSS 53.1TgSO gZ._ b.3_6 1_65oqq
Z60 Sl,61292 16o3_ 5.q43 9_23,?_

265 _9._e_09 80°0_ 5,5_6 ?_30,_

2_0 47,9SOT_ _3.31 _,_6_ 5632,65

_75 _5._03_T 66._3 _.73_ 3qqq.8_

Z_O _2.9_600 58._ _.Z3_ ?583,05

2_5 39o_1Z1_ 50.32 3,690 I_5._

_0 3_°1603T _o1_ 3,017 604.T1

ZgS Z6._GqZ? 3T.19 Z.593 317°ql

300 Z1._985 37,_5 2,55_ 3SZ,GZ

310 _7._2880 _0.86 _,578 _92o21

3?0 1_°7023_ _4,6_ Z.58_ SSqoZZ

330 _3.Z0259 _8,Z8 _,ST_ 659o7q

350 _l. Z6q21 $5°11 _,SST TSGo61

360 10.57917 5_,_0 Z.5_ T82,_7

3_0 _O.QO008 61,6_ Z._3Z 809.SZ

3_0 9.50327 6_._3 ?.519 831,89

390 9o_9?8 _T.80 _.507 850o_3

_10 8,3_373 T3._6 _,_85 881._

_30 ?°?_35_ ??.SZ Zo_GS 90_*q7

_GQ ?,_10_ _?.8_ 2o_1 931.16
_0 6°_3790 90,60 Z._3_ 938°1S

_0 6.6_8_9 93.30 _.4_? 9_._

50Q 6.3asoz 98._ 2°_ _55°_1

510 6,_55 1_1.Z_ Z,_08 960.17

5_0 5,?_305 109.15 _.391 _72°Z3

SSO 5._03k_ 111.75 2.385 9_5.6_

560 _._e39_ 11_.36 2.3?9 978.?9

S_O S,15768 12_.1S _.36Z _6.95

600 5,0S83_ 1_o75 Z.357 _8q,35

TWO-PHISE aOUNOARY

(OV/OT)p/V THERMAL VI_COSZT_ THERM4L 01ELECTRIC PRANDTL
_ONDUCTIVITY 01FFUSIV_T_ GONST&NT NUNSER

I/OEG. R 8TU/FT'N_-_ LS/_T'$_C SQ _T/_

X 10a

0,0C16081 0.1121q ;3,03_ 0,093;6 1.57_76 5.;696
0.001811_ _o11193 _2._E5 0,003_6 1.56_87 5._016

_,0_18615 0.2_899 35.1Sd 0.003_ 1.55_9_ _.5_0_

O.OG19_Gq 0.10S_ _9.Z_ 0o003_0 loS_q5 3.933?

0o0C29_7_ 0._06 Z6._9 0.0033e 1.53993 3,6_3_

O.C019Tql 0._3Z30 E_._S_ 0,00335 1.5338q 3._11

_°CQ20132 O.Lg3_q 22._1_ Q.OD333 1.$2_Z 3,1738
0.0020_95 0.09_6S EO.57E 0°00330 _,SZI_Z E°_693

0,0_Z088_ 0.396_6 ZS.91Z OoO03Z_ 1._155q _._85_

0°00Z17_9 O.09zeq 16.06_ 0.00319 1o_03Zl 2°_16

0.0022233 0.09091 14.8SL 0o0031_ 1._969S Z.33_T

0o0_Z2_56 _.0_91 13._55 0,00311 1._q063 Z.ZZO0

_.O_Z33Z_ 0,0S689 1E.T66 0°003_? 1o48_26 2.11_4

0,00_39_Z 0.08_8S 11._ 0°00302 1,_7_81 Z,OE07
OoGOZ461_ 0°08Z80 11°06_ 0.002q7 1._7128 I_9381

0,C02S360 _.080T3 10.3_1 _.OOEq_ 1._646_ 1.8660

0,0027g_3 0.0765_ 9.089 0.00Z81 1._5113 _,T503

0o_02q217 O._?Z3b 8°06_ g,OOE69 1,_3707 _,G697

OoOC30_e_ 0.0702S _,6EE O.OOES2 1,4Z98g _,6_EO
0,0_3_q20 0.06_1Z 7.Z20 O°O02S_ 1,_223S 1,62Z6

0°003355T 0.06598 6.8§_ O.OOE_8 1°_1468 1o61_S

0°0035_39 0.0S38_ 6,52_ O.OOZ40 1o_0676 _,60ql

0,0037S23 0.06167 6oZ13 @.0023_ 1.398_6 1.6160

0°0@40Z52 0,0$9_6 5,q_e D.DgZZl l°$SqqZ lo6SZO

0°_43126 Oo05?ES 5,_08 g. Og212 1.38gq8 1.68qq

O.OG_66_Z 0,0550_ 5._q8 O.OOZO3 1.3_16_ 1,_Zl

0.0051005 0.0527q 5.E83 0,00_93 1°361_1 1.e0_6

0°0G56513 O.OSOSO 5°06_ D,OgtS_ 1.3_114 1,88S_
0.0063Z9_ 0°0_816 _.e30 0.001_1 1o339_6 1.973q

0.0073086 0.0_5T4 _.$8_ 0,00_57 1.32T29 2,1131

OoOOeGOTS 0°0_3_ _,32q 0.001_3 1.313_0 Z.2153

0.0107181 0.0_086 _,0_ 0.00126 1,2q740 2°$296

Q.OI4ZOg2 O°03q_b 3.T27 0._0111 l.Z?elb 2._ZZO

OoOEl_g 0.038_E 3.3_6 0,00090 1oZ_330 3o379_
0°0381845 0.03_68 Z°eS_ 0,08069 1.21T28 _.3q09

9.0506qlT 0.03_Z6 2o_q_ 0o00067 1,16qll _.5_28

0.03_5Z8_ 0.0E862 1°967 0.001_2 1o134q_ 3,19q8

Q.0178680 O.OZ_2_ $o?ZO 0.00179 1.10_b8 2._3_5

0,0_2Z800 0,019_0 2,62_ @°O0_E 1,08q96 1°61_

0,06q46c7 Co018Se 1.567 0.00308 1o0895_ 1.38_2
0.0078291 0.0_?_9 1°S37 0,0036_ 1°073_S 1.2S2_

0.0_6733T 0°017_ [.S_ 0°0D_18 I°068_8 2.1616

0,0G59_26 O.01TZI _o50_ 0.00_69 1.0_420 _.0q56

0o0053_1_ O.01_OZ I,S05 0.0051_ 1._6061 1.04_1

0,00_867_ O,OLG_I 1.50_ @oOOSGS _°_57S_ 1.0988

_°004163_ O.01Se4 1,511 0,00658 1.05251 O.q_Z4

0._0789_1 0.01686 _.51e 0*00?04 1.050_0 0.9310

Q°OU36630 0,016_g 1°5Z6 g. OOT_q 1.04851 0.9127

0°G03_623 Oo01Gq6 1.53S D.O0_9_ 1.0_678 0.896_

0.0032863 _.0170_ L,54_ OoO08_E I°0_5Zl 0°_83_

0°0Q3130S _,01_ 1.556 0.@08_6 1°_3_6 0.8712
0°Q0_991_ O°QIT_ 1o56_ 0o00_31 I°O_Z 0.8606

D.O_Z8665 0.0173S _o58U 0.0097? 1,04118 0.8S1E
OoOOZT53_ 0.01_8 _oSqZ 0°010_3 1.0_@03 0o8_Z8

O,D_2650T 0,01760 1.60S 0o0106q 1o0389S 0,_353
Q.OOZ_5_ O.01_T_ 1°8_q 0,0111_ 1°03T93 0,8_8S

O,OGZ_T05 0o01_84 1.63Z 0._116_ 1o_36_e 0.8_2
O.OOE39_Q 0.01_00 _°6_b 0.01217 1._3608 0.8142

0.D0231_ 0°015_5 1o66_ 0.01_5_ 1o03_23 0o_128

0°0_22_ql 0.01831 _°6_ 0.0130_ 1°_34_3 0._079

0.002185_ 0._2_8 _.689 0.013SC _.a3366 0.8Q35
O.O_IZ_ 0.01_6_ 1.703 0.01398 1.03Z94 0._q95

_oOOZO_01 0.018el 1.7_8 0,01_7 1,032_S 0.7q60

0.00_01_7 0,01898 1o_3E O.01_qS 1.031_ O,TqZ8

0,0G19683 0.01_15 1o?_ 0.015_ 1,030_6 0._899

0°001qE17 0,01_3E 1,_6Z 0.015_3 1.03036 0.7&_3
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C-2a

1010 PSI& ISOBAR

TEffPERATURE VOLUNE

O(G. R CU FT/LO

• 99.284 0.31222

100 0.01224

105 0,01235

110 0.01246

115 0.01258

120 0.01270

125 0.01282

130 0.01295

135 0.91300

140 0.01321

145 0.01335

150 0.01349

155 0.01364

180 0.01379

165 0.01395
1TO 0.31411

17Y 0°01427

180 0,01445

185 0.01463

190 0.01442

295 0.01502

200 0.01523

205 0°01545

210 0.31580

215 0.01592

220 0.01610

225 0.01647
230 0,01677

235 0.01710

240 0.31748

245 0,01705
250 0.01029

255 0.01079

260 0.7193S

265 0*02002

Z?O 0.02002

Z75 0.02183

200 0.32318
205 0.}2520

290 U.02882

E95 0.33_97

300 0.3446?

310 O,�STSk

320 0.06887

330 0.0?460
340 0.00138

350 0,08757

360 0.09333

370 0,358?8

380 0.10397

390 0.10897
400 0.11381

410 0.11050

420 0.12308

;30 0.12756

440 0.13195

459 0.13627

;60 0.14051
470 0.14420

k80 0.14083

;90 0.15292

500 0.15696

$10 0.16096

520 0,16493
530 0.16887

540 0.17277

550 0.17665

560 0.10051

$70 0.1843;
580 0,18815

5q0 0.19194

600 0.19571

TNO'mHASE 50UNOARY

THERHOOYNIHZC P_OP_RT[E$ OF OXYG£M

ISOTHERM ZSOCHORE INTERN&L ENIHALPY ENTROPY CV Cp VELOCITY
OERIVATZVE DERIVATIVE ENERGY OF SOJNO

CU FT-P$IJ/L8 =SIAIR BTU/L3 8YU/LE BTU/LB-R BTU I 10 -R FT/$EC

2152.86 310*; -03*058 -80*772 0.50275 0.267 0.396 384_

2138.84 31605 -82°??0 O00o481 0,$0572 0.266 0.396 38kl
2045.12 003.9 -80.812 -70.503 O,5Zsgz 0.26Z 0*396 3785

1954.05 291,T -78.856 -76.528 0,54342 0.250 0°395 3728

1865,57 279,9 -76.902 -74.549 0.56009 0.254 0.395 3670

177q.63 268.5 -74.940 -72.5?3 0.57781 0,250 0,395 3610

1696,18 2S?.k -72.996 -?0.$97 0.59394 0.246 0.395 3550

1619.14 246.7 -71.044 -68,622 0.60944 O* 243 0.395 3488

1536*47 236*4 -69,092 -66,646 0.62435 0°240 0*395 3426

lk60.11 226*3 -67.140 -64.669 0.63873 0.237 0.395 3362

1385.99 216.7 -65.167 -62.690 0.69261 0.234 0.396 3298
1314.07 807.3 -63.233 -60.710 0,66604 0.231 0.396 3233

1244°27 198.3 -61.278 -58.727 0.67904 0.228 0.397 3167

1176,55 t89.6 -59.319 -56.740 0.69166 0.226 0.358 3100

1110.05 181.1 -57.398 -54.790 0.70391 0.223 0.399 3032

1047.11 173.0 -55,392 -52.754 0.71582 0.221 0.400 2964

085*27 169*1 "53*421 -50.752 0*72743 0.210 0.;01 Z896

92S*27 157.5 "51.445 -48,753 0.73879 0*216 0.403 2828
867*00 150.1 -49.461 -46,725 0.74981 0*214 0.405 2756

810*bZ 143*0 -47.468 -44*696 0.76063 0.212 0.407 2686

755.84 136.1 *4§.469 -42,656 0.771Z3 0.210 O,_Oq 2615

P02071 129.5 -43,449 -40*601 0.?816k 0.208 0.412 2543

651.16 L23*0 -41.429 -38*530 0.79187 0,206 0*416 2470
601.1S 116.7 -39.372 -36.440 0,80194 0.204 0.420 239P

552.65 110.6 -37.308 -34,327 0.81189 0.202 0*425 23Z3

505.62 106.6 -38*214 -32*187 0*02173 0.200 0.431 2248

460.03 96.0 -33,09S -30.016 0.03140 0.198 0.437 2171

415.88 93,1 -30.944 -27.807 0.04118 0.196 0.445 2093

371.94 87.3 -2_.724 -25,526 0.85099 0.199 0.460 1905
331.97 81.7 -26,462 -23*197 0.86080 0.198 0.470 2913

292.95 76*3 -24.149 -20.810 0.87_85 0.196 0.484 1828

255.31 70.8 -21.771 -10.349 0.88059 0.195 0.500 1740

210.13 65*5 -19.313 -15.799 0.09069 0.195 0.521 1649

184.3b 59,0 -16.755 -13.135 0.90107 0.194 0.545 1547
150.74 54.5 -14.063 -10.319 0._1176 0.195 0.583 1445

119.33 _&.P -21.194 *7.301 _._2304 0.196 0.627 1331

80.46 43.2 -8.067 -3.985 0.93521 _.190 0.703 1214

62.11 37,1 -4.546 -_.210 _.94081 0.201 0.817 1001

37.9; 30.8 -0.3;7 4.380 0.96501 _.208 1.045 941

15.4u _3.0 S.206 1_.530 0.90666 0.222 1.520 784

12.24 16.0 12.648 19.375 1.01667 :.23_ 1.856 677

15.83 12.6 19.13_ 27.489 1.04396 0.220 1.330 668
20.30 9.0 25.545 37.307 1.07822 0.201 0.248 09_

39.51 7.4 31.188 ;3.695 1,09651 0.191 0.557 732

49.33 6.4 34.796 48.7k7 1.11207 0.104 0.46_ 760

58.Z0 5.7 37.864 $3*085 1.12503 0.179 0.409 705

66,19 5.1 40,5_9 56.988 1.13634 d.17b 0.374 808

73.6_ 4.7 43.140 60.595 1.16650 0,173 0.349 830

80.61 4.4 45°536 63*990 1.19501 0.171 0.331 850

87.22 4.1 47.?7? 67*223 1.16443 3.169 0.316 869

93.53 3.9 49.948 70,329 1.17250 0.168 0.305 88?

99.58 3.7 $2.047 73*332 1.18010 0.167 0.296 905

105*41 3.5 54.087 76.251 1.18731 0,266 0.288 922

111.05 3*3 56*028 79.096 1°19417 0,165 0.282 938
116.51 3.2 58,028 81,885 1.20073 0.164 0.276 953

121.83 3.0 59.942 84.621 1.20702 0.163 0.271 968

127.02 2.9 61.826 87*312 1.21307 0.163 0.267 983

132.09 2.8 63.684 89.964 1.21890 0.162 0.263 997

137.06 2.7 65.$10 92,581 1*22452 0.162 0.260 1011

141.93 2.6 &7.333 95.168 1*22997 0.161 0.Z57 1024

146.72 2.5 69*129 97.729 1.23525 0.161 0.Z55 103_

251.43 2.5 70.910 100.265 1.24038 0.161 0.253 1051
156.07 2.4 ?2.677 102.781 1.24536 0.160 0.251 1063

160,65 2*3 74.431 105.277 1.25020 0.160 0.2;9 107&

165.17 2*3 76.175 107.757 1.25493 0.160 0.247 1088

169.64 2.2 77.909 110,221 1,25953 0.160 0.246 1100

174.06 2.2 79.634 112.672 1.26403 0.160 0.244 1112
170.44 2.1 81.352 11§.111 1,26843 0.159 0*2;3 1123

182.77 2.1 83,064 117.5_0 1.27272 0.159 0,2;2 1135

187,07 Z.O 04,770 119,050 1,27693 0.155 0,241 1146

151,3_ 2.0 86,471 122.369 1,28205 0,159 0,241 1157
195,57 1.9 88.168 124,771 1.20509 0.159 0,240 1168

348



G-2o

THERHOOYN&MIO PROPERTXES OF OXYGEN

1010 PSIA ISOBAR

TEHPERATURE OENSITY V(ONlOVZp V(OPIOU_ -v[oPlov) T (OV/OT_/V THERMAL VI$COSI[Y THERMAL 0IELECTRIO PR&NOTL
CONOUCTIVZTY ]ZFFU$IVITY CONSTANT NUMBER

OEG, R LB/CU FT BTUILB P51A-:U FT/BTU P$IA

" 99.264 81.52031 219.01

100 01.7194E 218.57

105 00.97794 215.5_

110 00.73318 212.47

115 79.48456 209.36

120 78.Y3263 206,70

125 77.97612 232.95
130 77.71490 199.74

135 76.44052 196.45

240 75067646 193.06

145 74.09816 18g,63

150 74.11297 106.15

155 73,32021 182.59

160 72.$1910 176.97

165 71.70876 1?5.27

170 ?0.80821 171.50
175 70.05636 167.65

180 69°21197 163072

155 68.35364 159.69

190 67.47976 ZSSoSr

195 66,58657 151.36

ZOO 65.67783 147.04

20S 64.74577 147,60
210 63.78802 138.06

215 62.80279 133.39

220 " 61.78569 128.60

225 60,73206 123*68

Z30 59.63639 118,63

235 58.47079 114.57

240 57.2756? 109o45

245 56°00911 104.04

250 54*46509 98.44

255 53*22531 92.77

240 51.66743 56.70

265 49.95343 80.47

270 48.03521 73.75

275 45.81448 44.75

280 43*13964 59.07

285 39.48300 51.10

290 34°49995 43.06

295 27.40248 37.63

300 22.37437 37.53

310 17.37044 40.77

320 14*95344 44053

330 13.40568 45,12

340 15.58742 51.62
350 11.41981 54.99

360 10.71445 58*28

370 10.12388 61.49

380 9.61772 64.62

390 9.17693 67,69

400 8.78472 79.70

410 8.43849 73.46

4Z0 0.12453 ?8,57

430 7.83929 79.43

440 7.57043 02.75

450 7.33850 05.04

460 7°11672 &7.80

4?0 6.91082 90.52
480 6.71892 93.23

490 6*53943 55.91
SO0 6.37104 98.5?

510 4*21261 101,22
520 6.06316 103,85

530 5.32184 104,47

540 5.78798 109.09

SSO 5.84088 111,65

560 5.54000 114.30
570 5.42483 114.50

580 5.31494 119,50

590 5.20994 122.09

600 5.10947 124.69

J/ OEG. R 8TU/FT*MR-R L�/FT-S_C SO FT/HR
X 10"

14.598 176169.14 0.bU18074 0*11214

14.586 174785.23 0.C010111 0.12_94

14,346 165609.41 0,0018353 0.11051

14.110 154779.25 0.C01850_ 0.19900

13.884 148284*52 0.0016077 0*10742

13.645 140115.13 0,0019161 0.10970

13.400 137241.2) 0.001946_ 0.10407
13.150 124713.03 0.00197R2 0.1_232

17.894 117440.98 0,0620122 0.10051

lZ.639 110495.77 0.U_20484 0.09064

lZ*379 L03408*20 0*0_Z0872 0,09670

1_.117 97389*27 D.0021280 0.09486

11,853 91230.21 0*0021739 0.09291

11*589 85327*43 9.852221? 0.09093

11.324 7%57.55 0.0022739 0*08093

11.059 7_227.43 0.0U23304 0.08491

10*794 69024.14 0*0023921 0.08488
10*539 64040.U9 0°05Z4594 0.00283

10.258 59_47.89 0*0025334 0.08074

10*000 54700*20 0.0074140 0.07849

9*749 50330*50 0.0027049 0.07660

9.492 46152.24 0*0528052 0.07491

_*737 42159*39 D*0029173 0*07240
8.984 38344*34 0.0_30433 0.07079

0*732 34708*05 0*0031060 0*06014

8.400 31240*00 0.003340? 0,06603
S*228 77938*85 0*0035356 0.04388

7.972 24801*78 0.GG37923 0*06172

7.497 21750*84 0*0040130 0*05992

7*719 190_3.82 0.0042983 0.J5732

6*93Z 1640?.95 0*0046483 0*09510

5,834 13995,69 0.0050740 0*05285
S.327 11663.41 0*0094107 0.05057

5,956 9522.29 0*0062834 0.04824

5.604 7529.89 0.0072418 0.04504

5.182 5731.90 0,008$019 0.04333

4.745 4098.63 0.0105312 0.04095

4,272 2679.31 0.0138289 0.03952

3.739 *505.92 0.0204S19 0.03842

3.081 473.03 0.03S3020 0.03763

2,630 340.31 0.0493214 0.03442

2.567 354.12 0.0356685 0.0292?

Z.584 491.87 0.0183543 O.OZZS6

2.999 590.85 0.0125140 0.02001

Z.508 661.28 0.0096417 0.01874

2.974 715.12 0.0079180 0.01801

2,562 799.91 0.0067973 0.01797
2.S49 788,84 0.0059904 0.02730

2,536 816.05 0.0053787 0*01710

2,523 838.8_ 0.0048972 0.01498

2,511 898,29 0.0045071 0.01692

Z,499 879,0_ 0.0041839 0.01490
2,488 889.50 0.0039112 0.01692

2.476 902.20 0.G43677_ 0.01499

2.489 913.38 0.0_34749 0*01701

_,450 923.30 0.0032973 0.01709

_.452 932,14 0.0031401 0.01710

2,4k4 940.05 0.0029999 0.01720

2.437 947.17 0.0020740 0.01?39
2.430 953.51 0,0027507 0.01751

2.423 959.44 0.0024567 0.01764

2.417 964,75 0.0025622 0.01777

2,411 969.59 0.0024754 0.01707

_.405 974.03 0,0073955 0.01803
2,399 970.11 0.002321S 0.01819

_,393 981,86 0.002252_ 0.01039

2.300 985.33 0.0021880 0.01881

2.382 988.54 0.0022290 0.01887

2.377 991,52 0,0020730 0.01884
_.371 994,29 0.0020204 0.01901

2.355 994.87 0.0_19700 0.01917

2,360 999*20 0,0019241 0.01934

43.048 0.0034F 1.57070 5.470q

47*45_ 0.0034E 1.56991 5.40_1

38.421 0.0034_ 1.56395 4*9769

35.173 0.00344 1*55750 4.597_

37.060 0*00342 1.SS200 4.Z469

79,748 0.0034_ 1.54600 3.9356

76,747 0*00330 1.53990 3.6557
24*477 0*00335 1.53394 3.4077

22,431 0,00333 1.92707 3.1754

70.587 0.0093_ 1.52170 2*9707

18,978 0.0032_ 1.51555 2,7866

17.479 0.0032_ 1.$0940 2*6712

15,080 0.00319 1.50377 2.4?27

14.853 0.0031_ 1,497U2 2*3397

13.746 0*00311 1.49070 2.zzoq

12,777 0.00307 1.40433 2,1152
11.884 0.00302 1._7789 Z.0214

11.078 0o00797 1o_7137 1®0388

10,350 0*00292 1.46476 1.0665

9*693 0®007_7 1*45005 1.0039

9.098 0.00781 1*45173 1.7_05

0,560 0*00275 1.444_8 1.7059

8,077 0*00249 1.43718 1.6697
7*429 0.00252 1.42993 1,6419

7*277 0.00795 1*47749 1.4272

4.861 0*00748 1.414_3 1.8109
4.$26 0.00741 1.406_3 1*6002

6*270 0,00233 1,39874 2.6149

5.935 0,00721 1.39012 1.5504

5*713 0.00713 1.38121 1,4877

5.504 0*00203 1,37186 1.7390

9*289 0,0019_ 1,36199 1.8008
5*068 0,00182 1.35147 1.8805

4.839 0,00171 1,34019 1,9669

4°597 0.00157 1,32777 Z.1039

4.341 0,00144 1,31400 2.2610

4.08_ 0.00127 1.29820 _.5094

3*744 0,00112 1,27930 2.7800

3*375 0.00093 1.259_8 3.3049

Z.99_ 0.00071 1,27095 4.ZZZO

Z*358 0,00067 1.17443 4.5515

2.006 0,00098 1,13902 3.3025

1.739 0,00173 1.10490 Z.0767

1.433 0.00040 1.09154 1.6371

1.$78 0*00301 1,08181 1.4040

1.546 0.00359 1.07482 1,2627

1.527 0,00412 1.069_1 1.1691
1.916 0,00462 1.0490_ 1.1015

1,511 0,00511 1.06138 1.0519

1.510 0,009_8 1,05825 1.0129

1*517 0.00404 1,05553 0.9014

1.514 0*00650 1.05313 0,_554
1.523 0,0069_ 1.05099 0,9336

1.530 0.00741 1,949_5 0,9150

1.939 0.00706 1.04731 G._q�O

1.549 0*00832 1.04571 0.8851

1.540 0*00877 1.04_24 0*8729

1.971 0.00972 1._4289 C.8621

1,583 0.00987 1.04143 0._524
1.594 0*01013 1.040_6 0.8441

1.409 0,01059 1.03934 0.8365

1,622 0.01105 1._3833 0.8297

1.435 0.01140 1.03737 0.8253

1.649 0.01195 1,03446 0.8192
_.663 0.01742 1,03560 0.8137

1.677 0*01290 1.03479 0.8007

1,691 0.02337 1.03401 0,8043

1.706 0.01385 1.03326 0,8003
1.720 0.01433 1,03250 0.7967

1.735 0.01481 1.03191 0.7934

1.790 0.01529 1.031_7 0,7909

1,?54 0.D1578 1.03057 0.7079

TMO-PHISE BOUNDARY
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1026 PSIA ISOBAR

TEMRERATUR_ VOLUME

OEG. R CU FTtLB

* 99._?S O,)IZZZ

100 0_01224
105 0,31235

110 O.01246
125 0.01258

120 O.QIZTO

lZS 0.01282

130 C.31295

135 0.01308

14g 0,01321

1kS 0,01335

150 0.01349
155 0,01344

lb0 0.01378

165 0*01394

170 0,]1410

iTS 0.01427

180 0*31443
185 0.01_63

1_0 0,]1482

lgS 0*01801

ZOO 0.01522

205 0.0t844
210 0,01867

215 0.01592

220 @.31618

22_ 0,01646

230 0,02676

23S 0.01709

2k0 C.31545

245 0,01784
250 0.01828

ZS5 O.dla?r

260 0.01933

ZBS Q*01qqq

270 0,02078

255 $,32157
280 0.J2310

2S5 0.02804

290 0.02841

295 0.03456

300 0,34345

310 0,05638
320 g,OBSTS

330 0.2?348

340 0.08026

350 0,04642

360 0.09216

370 0.09758

360 0,10275

390 0.10772

400 0011252

410 0.11718

420 0.12173

430 0.12618
440 0.13054

450 0.13482

460 0.L3903

470 0.14319

480 0.14729

490 0*15134
300 0.15835

510 0.18932

520 0.16325
530 0,16714

540 0.27103

350 0.17488

560 0*17870

570 0.10250
580 0.18628

SgO 0.19003

&GO 0.19378

• TWO-PH&SE _OUNOARY

TM[RNOOYNANIC PROPERTIbS OF OXYGEN

ISOTHERM ISOCHORE INTER_AL ENTHALPY ENTROPY C Cp VELOCITY
OERIVATIVE OE_IV4TIVE ENERGY V OF 50UNO

CU FT-PSII/LB PSIA/R _TU/L3 8TU/L9 BTU/LB°R 8TU / 18 °R FT/SEC

2153.40 31_.4 -83,056 -80,748 0.50281 0.267 0.396 3049

210g,73 316,6 -82*7?4 -_G*463 0.3_568 0*266 0,396 3841

2046.01 3C_*0 -_0.816 -70.484 0*52498 0*_62 0,356 3708

195_,96 291*8 -78.861 °56,3_? 0.5_338 0,258 0.3R5 3725

1866,49 _80.0 -76.g07 -74,531 0,56093 0*254 0.395 3470

1700,57 268*5 -74,954 *72.055 0.57T77 G*2S_ 0,398 3611

$697,13 287.5 -73.0C1 -70.575 0.39385 0.246 0.355 3551

1616.11 246*8 -71,0_1 -68,604 _,60939 0*243 0,355 3489

1537.45 236.4 -69,098 -66.628 0,62430 0.240 O*3gS 3427

1461.11 226,4 -65,147 -64.651 0.63868 0*237 0.395 3363

1387.01 218.7 °61.19_ -62,673 0.65256 0*23_ 0*398 3299
1315o10 207,4 -&3,241 -6u,693 0,64599 _.231 0,356 3234

1245*32 158,3 -61,286 -56,710 0.678g9 0.22_ 0,397 3168

_177,62 _85,8 -55,328 -56,724 @,6916_ 0.226 0.398 3101

1111.94 101.2 -57,3_7 -54*733 0.?9308 0,223 0.398 3033

1040,21 _73,0 °_5.402 -52,730 0,71376 0.221 0.400 2965

gBG._O 165.2 -_3,_32 -$0,736 0,72736 0*218 0.401 2857

g26,43 157*6 -51,_56 -48,720 0*53068 0.216 0,403 2825
848,21 15_.2 -49.473 -4&.710 9,7457_ 0.2_4 0,404 2758

8_$.82 143,1 -47,481 -44,&82 0,7_056 0*212 0,407 26_7

757.07 136,2 *45,475 -42.6_3 0,77115 0.210 0.409 2616

703._6 129.5 -43,_64 -40,889 0.781_6 G.Z08 0.412 25_4

65Z.44 _23.1 -41.435 -38,_19 0._78 0,296 0._16 2472
602,47 116.0 -35*390 -36*428 0.8018_ 0,204 0.4Z0 2399

554,0_ _10.7 -17.324 -34.314 0,81179 0.292 0.4Z5 2325

507,00 104,7 °35.2_5 -32,179 0,02162 0,200 0*430 2250

461,46 Y0,9 -33.11_ °30*010 0*83135 0,190 0,437 2174

417.34 93.2 -30._69 -27*803 0.84106 0,196 0.445 2096

373,4_ 87,4 *Z8,753 -25*524 0*85087 0*159 0.455 _957

333.45 81.9 *26,494 -23,158 0*06066 0,$98 0.470 1916

254.48 75.4 *_4.184 -20.814 0.8704_ O*lqb 0,483 1831
256.90 71,0 -21*811 -18,359 0.88041 0.15S 0*495 1743

220,77 65.7 -19,359 -15.814 0,_0_5 0.155 0.520 1653

10&,01 60,0 -16.810 -13,158 0,_3081 0,1_4 0,_43 1551

132,52 54,8 -14.128 -10.352 0.91145 0*195 0,500 1451

121,18 4_*0 *11,Z7& *7*350 0,_2272 0.196 0*623 1337
91,38 43.5 -8.171 -4.061 0,93479 0,198 0.696 1222

64*09 37.4 -4*653 -0.331 0,94823 0,201 0,805 1091

38.84 31.3 *0*580 4,145 0,96408 @,Z07 1.016 554

21.12 24.N 4*763 10.130 0.q_467 0,221 1.442 808

12.85 17.4 11,495 16._95 1._1348 0.228 1.811 687

15,53 13.1 18.477 26,855 1,0_lgD 0.221 1.380 671

25.72 9,3 26°$84 36.804 1.07425 0,202 0*767 695
38.96 T*& 30*903 _3,323 1.09497 0,191 0.586 732

48.82 6,5 34*567 46.448 1*11074 0.184 0.470 760

57,75 5*8 37,671 52,428 1.12383 0,179 0._12 783

65,78 5,Z 40,440 56,763 1,13824 0.17& 0,377 808

73*25 4*8 42*988 60*395 1,14547 0.173 0,351 830

80*27 _.5 45.378 63*805 1.15443 0,171 0*332 859

88.51 4*2 47.651 67.057 1.1&345 0,165 0.318 869

93°25 3,9 49,831 70,176 1.17159 0.168 0.306 817

55.32 3*7 51.938 73,150 1.17822 0.167 0,297 9@8

105.17 3.5 53*984 76.118 1.18645 0,166 0.289 922

110.03 3*4 55,981 78.574 1.15334 0,165 0.202 935

116.31 3*Z 57*936 81.705 1*15q51 0,164 0,275 983
121,65 3,1 5_,885 84,511 1.23622 0.163 G,E72 968

izb*88 3,0 61,743 07,208 1.21228 0,1&3 0,268 R4S

131.9_ 2,g 63,604 89,865 1,21812 0.162 0.264 997

136,52 Z,8 65,_42 92._87 1*22376 0.182 O*Z&L 1011

141.80 2,7 67,259 55.075 1,22921 0,161 0*258 1025

_46.60 2.6 69*059 97,643 1.23450 0,181 0,255 1030

151.32 2.5 70,842 100.184 1,23563 0,161 0*Z53 1051

155.88 2,_ 72,611 102,702 1,24_62 0.164 0.251 %064

160,56 2.4 74,367 105,202 1,24840 0.160 0.249 1076
165,10 2,3 78.113 107.685 1.25420 0,160 0,247 1088

169*57 2.Z 77,849 11G,152 1.25882 0.160 0,246 1100

174,01 2,2 79.574 11_.606 1.26332 0.160 0,245 1112

178.39 2.1 81,295 115,047 1.2&772 0,159 0,244 1124

182.7_ 2,1 83,_08 117.478 1,27202 0,15_ 0.243 1135
187,05 2,0 84.71_ 119,899 1.27623 0.15R 0.242 1145

191.32 2.0 06.418 122.311 1,20035 O._Sq 0.2_1 1157

1_5,56 1.g 88,116 124.715 1,2844P 0,159 0,240 1165
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1020 PSZA [$08AR

THERHOOYNiM[C PROPERTZE$ OF OXYGEN

TEHPERATURE O[_SZTY ViOHIOV_ V(OP/0U) v -V(0PIOV)T

0EG. R LB/CU FT 8TU/L8 PSIA-:U FT/STU PSZA

99.2?8 81.83006 Z19,06 14.597 176220*79

100 81.72413 118*63 14,566 174867.k?

105 80._8203 21S,60 lk*346 165692.04

110 80.23829 212.54 14,118 156062,Z8

115 79,49021 Z09.43 13.805 148367.95
120 78,73825 206*27 13,6+S 140198,95

125 77,t0101 203,0? 13._0G 1323_S040

t0O ??*22109 199.82 13*160 12479?,71

135 76*4S503 196.51 12,097 117546.13

140 75.68331 193.15 lZ.640 1t0§81.30

1_5 ?4.90537 189.72 12.380 103694*20

1S0 74018056 186.24 IZ,118 g747Y,84
1SS 73,31825 182.69 11.0S4 91317.27

160 7205Z760 179.07 11,590 05410,00

165 71.71776 175°38 110325 79?40.65

170 70,89?76 171,61 11.060 74316,08

175 70,06651 167.77 12.795 69113.38

180 69,22277 160.84 10*532 641Z9089

185 6e,36516 159.82 100170 593S8,22

190 67*49209 155.70 100009 54791,20

195 66.60174 151.49 9,751 50422,21
200 65,69205 147.18 _.495 46244,6S

20S 64.76061 142*75 9,240 422S2*S2

210 63.80464 138,22 0,987 38448.23

215 62082006 133,56 0,736 34802,71

220 61,005kk 128.77 00_85 31335056

22S 60,79379 123.86 8.234 28035,16

230 59.66039 118003 ?,979 24898,93
Z3Y 58,S0563 114.78 ?*503 2144S,95

2b0 57*30573 109,65 ?0223 19108.38

240 56.04316 104029 _*939 16S03,57

250 54.70413 98.?5 b,643 14053,28

255 53.27077 93,07 6.338 11760059

260 51.72144 07,03 5,968 9620051

265 50,01978 00.85 5.621 7628.83

270 40,11837 74.18 5,202 S030.78

276 kSm92708 67*25 _,790 4196,99
280 43.29815 59*69 4.306 2775,17

28S 39093984 21085 3*786 159S.38

290 35°19392 43°94 3*143 743.33

299 28*600?? 38,14 2.671 367.52

300 23,01204 37.64 2,501 357.35

310 17*73S44 40,69 2,592 491.6_

320 15,20892 44.41 Z0601 592.50
330 13.6094S 48,00 2.994 664.45

340 12046011 51,S0 2*979 719.56

3S0 11.57136 64,08 2,967 761.21

360 10*0S082 S0.17 2,Y54 794.83

370 10*24020 61*38 E,941 822*58

380 9.73297 64.52 _,527 84S.8S

390 9,28301 67.59 2.S19 865*6S

400 8,80?28 r0.60 _,503 882060

410 8.53346 73056 2.49Z 897*46

420 8.21467 76*46 2*482 910.40

430 ?,92920 ?q*34 _,472 921,79

440 7*66050 82*17 2,463 931,89
_50 7*_1728 84,q6 2,409 940,09

460 7,19247 87.7? 2,447 948,95

_?0 6.98382 90,_5 2.440 956,20

_80 6.78941 93,15 2,433 962,?_

_90 6,60762 9S,84 Z°426 960.68
500 6,43710 98*60 2*420 974.08

510 6.27670 101,15 2.414 979*01

520 6.12543 103.79 2.400 983.53

530 5*90242 106.41 2,402 987,68

540 5.84694 109003 2*396 991,$3

550 5,71834 111.63 20391 995,02

560 5.59605 114.24 2*305 998,29

S?O 5._795S 116,84 2.379 1001.32
580 5*36840 119,44 2,374 1004,14

590 5*16221 122,0_ 2.368 1006.77

600 5.16061 124,64 2.362 1D09.22

i TWO-P_ASE 9OUNOARY

(OV/DTJI_V TMERRAL vIs3osxrY THER_&L DIELECT_XC PR&NOTL
CONOUCT[VZTY 0ZFFUSIVITY CON_TINT _U_B£R

I/ D(G* R 8TU/FT-HR-R LO/FT-SJE_ SO FT/_R

x LOa

D.0010071 0.11210 43.062 G.003_£ 1.57080 _._722

0,0018104 0,11199 _2.476 0.00346 _.56995 5._66

0,0010346 0,11Q52 38,640 0.003_ 10_6399 _._792
0.0018001 0.10901 JY,195 0,003_ 1.05802 4,59_

0,0018869 0,10744 32._87 0°00342 1.552u_ 4._4_Q

0,0019103 0.10979 29,280 0.003_C 1._6_4 3._37_

0.0019403 0ola409 26,?66 0,00338 1,5_0_3 3.6_70

0.00197?2 0.10233 2_.494 0,0033_ 1._33_9 3.40_

0,0020111 0.10003 22,44? O°OOJ_3 1.$2792 3,1769

0.00204?$ 0.09868 20,603 0.0033C 1,$2163 2.9721

0,0020060 0.09600 18.941 0.003?7 1,51071 2.7879
0,0021274 0.09488 17.443 0,00J23 1.S09$4 2,6224

0,0021720 0,09293 16.093 0,00319 1.50334 2,4738

0.0072201 0.09_90 1_.876 0,0031_ 1,_9708 2.340?

0.0027721 0,08896 13.778 0.0031! 1._90_7 2.2218

0.0023285 0.08694 1Z.788 0.00307 I._84_1 2o1160

0.0C23899 a,08491 _L°89_ 0.00302 1._7797 2,_221

O.O02kSZL 0.08286 11,088 0.00297 1,_71_5 1.939_

0,0020307 0.08079 10.36d 0.00292 1.46480 1,8670

0.0026118 0,0?872 9,702 0.00287 1.40814 1,8043

0o0027016 9.0?663 9.107 0.0028_ 1._$133 1,?S00

8.0028014 0,0740_ 0,568 0.0027_ 1._4439 1.7061

0,0029129 0,07244 8,080 0.002_9 1.43730 1.6698

0,0030383 0,07033 ?,63? 0.00262 1.43000 1.b417

0,0031802 0._6820 ?,234 0°0025_ 1.42262 106?19

000033418 0.06607 6.868 0,002_8 1,41498 1.b1U3

0,0039274 0.06093 6.533 0,002_1 1°407_9 1.6074

0._037_24 0.06177 6,226 0.00233 1.39892 1.6137

0o004001Q 0.05907 5,941 0,0Q222 1,39032 1,6_87
0°0042841 0.00738 $,719 0.00213 1.38143 1.b850

0.0040296 0,09916 S.910 0.00204 1.37211 1.7360

0,0000518 0._5292 S,296 0,0019_ 10362_8 1.7971

0,0065866 0.00066 S.075 0,00183 1.35180 1.8707

0.0062380 0.04833 4,847 0.00172 1._4054 1.9601

0.0U71768 0.04093 4.60? 0.00150 1._2025 2,0949

0.0@83999 0,04340 4.302 0,00149 1,31460 2,2_72

0.0103530 0.04102 _.076 0.00128 1.29890 2._901
0.0134014 0.03908 3.765 0.00114 1,28042 2.?096

0.0190889 0.0J843 3._02 0,0_09_ 1.20696 3,23?0

0.@J28189 0.03708 2.947 0,00074 1,22432 4.0722

0,04?4806 0.03491 2,417 0.00067 1,17993 4.5132

0.0366617 0.02909 2.046 0,0009_ 1.14017 3.4000

0,0188486 0,02?gl 1°709 0.00168 1,L0918 2.1200

0,0127919 0,02022 L,647 0.0023_ 1.09310 1,6602
0.0U97007 0,01890 1,588 0.00296 1,08309 1.4206

0,0000077 0.01013 L,504 0.00353 1.37590 1.2726

0.0068613 0.01767 1,534 0.00406 1.07036 1,1767

0,0060384 0.01730 L.523 O.OOkS6 1.06086 1.1075

0.0094161 0,017t8 L.gL? 0.00004 1.0621_ 1,0567
0,0049771 0.01700 1.516 O°OOSYl 1.00896 1,0_70

_.G040316 0,01699 1.51? 0.005_7 1,05619 0,_8_9

0.0_42042 0.01696 1.521 0,00643 1,05370 0,YS84

0.0039?83 0,01697 1.527 0.00688 1,09107 0,_363

a.0006922 0,01701 1._35 0,00733 1,04961 0.9174
0,0034075 0.01706 1.$44 0.00?78 1.04704 0.9011

0.0033003 0.01714 1,553 0.00823 1.04621 0.8870

0.0031497 0.01723 L,564 0.00868 1.04472 0.8?46

0,0030084 0,01733 1.$75 0.00913 1.043JS 0.8637

0,0028810 0,01744 L.SB? O.OOgS8 1.04207 0,804_

0°0027669 0,01705 L,$99 0°010Q3 1,04089 0,8404

0.0026628 0.01768 1.612 0,0104_ 1.03976 0°83?7
0.00256?6 0.01781 10625 0,0109_ 1._3874 0.8308

0.0024804 0.01791 1,039 0,01137 1,03776 0,826_

0.0024000 0.01806 1.692 0,0118_ 1,03684 0.8202

0.0_23256 0.0182? 1.666 0,01231 1.03097 0,8146

0°0022_6_ 0.01838 1.680 0.01278 1._3014 0,8096

5.002192Z 0,01804 1,694 0.01325 1,_3436 0.8051

0,00Z1322 0,01870 1.709 0,013_2 1._3362 0.8010

0°0020799 0,01867 1,723 0.01_20 1,03291 0,7974
0,0020231 0.01903 1.738 Q.01467 1.332_k 0._941

O,OQ1973_ 0,01920 1.752 0,01510 1.03159 0.791_

0.0019264 0.01937 1,767 0.81063 1.03098 0.7_8_
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1030 P$IA ISOBAR

THERNOOYNAHZC PROPERTIES OF OXYGEN

TENP(RATURE VOLUHE ISOTHERN I_OCNORE INTERNAL (NTNALPY ENTROPY

OERIVATIVE DERIVATIVE ENERGY

OEG. R CU FT/LB CU FT-PSIA/LB _SI&IR BTU/LO BTU/LB BTU/LB-R

+ 50.203 0.01222 2104,00 310.4 -03.055 -8_.724 0o00Z02

100 0.01224 2140.61 316,6 °02.778 -80.444 O.SOSO_

105 0.01235 2040.91 304.0 -00.821 °70,466 O,SEGg4

110 0.01246 105$.87 291o0 -76.065 -76,409 0,5_334

110 0,01290 1067.42 200*0 °76.012 -74*512 0.56050

120 0.01270 1761.$1 268°6 °74,999 -72.537 0,57772

129 0.01282 1690.00 29?°5 -73°007 -70.561 0.99309
130 0.01299 1617.00 246.0 o71.056 -00.986 0,60934

135 0.01308 1530o44 230.9 °09,109 -66*610 0.02425

140 0.01321 146Z .11 Z20.4 O67o194 -64°634 0.63863

149 0,01335 1306.02 216o0 -69.202 -62.696 0.66291

190 5*01549 1316,13 207.4 -63°245 -60°676 0.66053

109 0.01304 1246.37 198o4 °61.294 -98.653 0.67693

160 0.01379 1178.65 149°7 -55,337 °56.757 0.69194

165 0.01394 1113,03 101.3 °97.376 °94.717 0.70379

170 0.01410 1049.32 173.1 -99o412 °92°722 0.71970

175 0.01427 987.53 169o2 -03.443 -00°721 0.72730
180 0.01444 927.98 107.6 °91.468 °40o713 0.73062

100 0.01_62 865._3 150.3 -40.400 -46,696 0.74_1

150 0,01_01 813.02 143. Z -47.604 -44.669 0.76040

195 0.01501 790.30 136.3 -40,493 -42.630 0.77100

Z00 0.01522 709.21 129.6 -43.470 °40.977 0.78148
200 0.01044 693°72 IZ3.2 °_1,452 °34.907 0.75170

210 0.01967 603*78 116.9 -35,407 o360419 0,04177

Z19 0.01591 995.30 110.8 °37.343 °34.300 0.01175

2Z0 0.01611 508.34 104,0 -35.296 -32.171 0.02152
225 0.01640 462,67 09.0 °33.142 -30.003 0.031_6

230 0.01679 416.00 93,3 °30.55_ °27.799 0.84099

Z35 0.01700 374.8_ 47.9 -28.781 -29*522 0.09074

240 0.01744 334.52 82.0 °26.525 °23.199 0.86092

2_S 0.01703 ZqG.Gg 76.0 -24°220 -20o819 0.07034

200 0.01027 296._8 71°1 -21.851 -18.367 0.88024

295 0.01076 222.40 60°9 °19._06 -t9.828 0.09030
260 0.01931 187.71 60°2 -16.86_ -13.100 0.00096

265 0.01597 194.29 99.0 -14.193 -10.389 0._1123

270 0.02070 123.01 49,2 -11,306 °7.359 0.92230

275 0,02172 93°30 43.7 -0°277 -4.134 0°93_30

280 0.02301 66°06 37,0 °4,837 -0.4_8 0.04766
289 0.02489 41.93 31.7 °0°003 3.943 0,96320

ZgO 0.02005 22,87 29,0 4.300 9,705 0.90323

209 0.03406 13*60 10.1 11,186 17.685 1,01050

300 0.04226 19o32 13.6 17.021 25°882 1.03006

310 0°09929 27.17 0.0 29.797 36.299 1*07227

320 0°06465 30.k2 7.7 30.616 42°947 1.00341

335 0.07230 48,32 6*6 34°336 40.1_2 1.10941
340 0°07919 97.31 5.0 37.476 92.573 1.12265

390 6.00530 69.38 9.3 40°269 06.938 1.13414

360 0,00101 72,80 _°9 42.836 60.194 1°1444_

370 0.05640 75.93 4.5 45.240 63.627 1.15305

300 0.10159 06.60 _.2 47.524 66.091 1.16296

390 0,10640 02.96 _,0 _9o713 70.023 1.17060

_00 0.11126 09.06 3.0 01.828 73.048 1.1r830

_10 0,11905 104.53 3.6 03.8_2 75.006 1.10961

_26 0.120_1 110.61 3,4 00,084 70,890 1°19291

_30 0.12402 116.11 3.3 97.44_ 01.692 1.19910
_40 0.12015 121.46 3.1 59.768 84.401 1.20942

_00 0.13340 126.68 3,0 61.660 87,103 1.Z1149

460 0.13790 131.78 2.0 63.929 89.766 1.21739

_TO 0.14171 136,70 Z.8 65.366 52.393 1,22300

_80 0.1_977 141.67 2.T 67.186 04,989 1,22846

400 0.14079 146,40 2o6 68°988 97*958 1.23376

900 0.15377 191,22 2.5 70.774 190.102 1,23890

910 0.15771 109.00 2.5 72*040 102.624 1.2_380

520 0,16161 160.48 2°4 74°304 105.127 1.24475

930 0.18048 165.02 2.3 76o001 107.613 1.25349

540 0,16932 165.51 2.3 ?7.788 110.003 1.20811

000 0.1731_ 173.95 2o2 79°917 112,$39 1°26261
$60 0,17693 170.30 2,2 01,238 114,983 1.26702

5?0 0.10069 182.70 2.1 82.953 117,_16 1.27132

500 0.10444 107.02 2.1 04,661 119.035 1.27595

5_0 0°10017 191.30 2.0 06°365 122.253 1°27966
600 0.15167 195.50 2.0 80.664 124,660 1.28371

• THO-PNAS( BOUNOARY

CV Cp VELOCZTY
OF SOUND

BTU I LB "R FTISEC

0.267 0.306 3840

0.266 0.396 3042

0.262 0.306 3P66

0.258 0.305 3729

0,254 0.305 3671

0.250 0.395 3612

0,246 0.395 3951

0.243 0.395 3490

0.240 0.395 3427

0,237 0.395 3364

0°234 0.396 3300

0.231 0.396 3234

0.220 |.397 3168

0.226 0.397 3102

0.223 0.398 3034

0.221 0.400 2966

0*210 0._01 2894

0.216 0.402 2029
0,214 0.404 2799

0,212 0.407 2666

0*210 0,400 2618

0.208 0.k12 2546
0.206 0.4t6 2474

0°204 0.420 2401

0.202 0.42_ 232?

0.200 0.430 2292

0.190 0.437 2176

O. 196 0.444 2090

0,1qq 0.490 2000

0.198 0.469 1910

0,196 0.482 1034

0.195 0.498 1747

0.195 0.919 1697

0.154 0.0_1 1956
0,199 0.9?8 1497

0.196 0.619 134_

0,197 0.690 1229

0.200 0.753 1101

O. 206 0.080 966

0.219 1.374 815

0.227 1,795 696

0.221 1.416 674

0.202 0.786 699
0.191 0.576 732

0.104 0.470 750

0,_00 0.416 70k

0.176 0.379 000

0,173 0.353 030

0.171 0.334 090

0.170 0*319 669

0.168 0.307 007

0.16T 0.298 905

0.166 0.200 022

0.165 0.203 930

0.164 0*277 953

0.163 0.272 969
0.163 0.266 983

0.162 0.26_ 998

0.162 0,261 1011

0.161 0.208 1025

0.161 0.256 1038

0.161 0.293 1091

0,160 0.291 1064

0.100 0.240 1076

0.160 0°248 1000

0,160 0.2_6 1101
0,160 0.245 2112

0.199 0*244 1124

0.100 0.243 1130

0.199 0.242 1146

0.150 0.241 1158

0.150 0°240 1168
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THERHOOYNAMXC PROPERTI[$ OF OXYGEN

1030 PSZA [S08&R

TEMPEr&TORE OENSZTY V(DNJOV)p V(DP/OU) V -V(DPtOv) T ¢DV/OT_/V THERNAL VZ$CO$ZTY TNERNAL OIELECTRZC PRANOTL
CONDUCT[VITY O[FFU$ZVZTY CON$TINT NUNGER

OEG. R LGICU FT 8TUILB P$Z0*:U FT/BTU P$ZA I/0(G. R 0TU/FT*NR-R LBIFT-$_C $Q FT/HR
X 10 _

+ 99.293 81,83342 219012
100 81.72880 218069

109 80,98771 219.67

110 80.2_341 212061
118 79.49987 209.50

120 78.74306 206.35

129 77*90790 Z03.1S

130 77022?28 199090

139 76.46193 196099

140 79.69019 193.23

149 74.91297 109,81

150 74.12810 186.33

1SS 73*33027 102.79

160 72053608 179,17

169 71072678 170.48

170 70*00729 17L072

175 70,07664 167,88
180 69023356 163.95

185 68.3?667 159094

190 67.S0440 155083

19S 66061494 181*63

200 68.70624 147,32

209 64.?7592 142.90

210 63.02122 138.37

215 62.83809 133072

220 61.82914 128099
2ES 60,77542 124.0S

Z30 99.88431 110,03

238 S8.$3235 114.99

240 57033968 109.88

24S 56.0??03 104,S3

250 54,74294 99*02
299 53,31S90 93.37

260 51.77496 87.36 S0981

ZGS 50.08497 81.22 5.638

270 48020027 74,61 S0222

279 46,03538 67.70 4.01S

280 43*49180 60,29 4.339

285 _0.1841S 52,50 3,031
290 35064884 44.00 $.202

298 29,35768 38.70 2.718

300 23.66114 37,80 2.$98

310 18009984 40.63 _0S99

320 19.46702 44.31 2°608

330 13.01532 47.89 2,S99

340 12.63394 00.39 2.505

350 11,72304 54.76 2.572

360 10.98769 00.05 2.559
3?0 10037305 61.27 2,545

380 9.84784 64.41 20532

390 9039102 67.49 2,919

400 8098809 70.51 2.50?

410 8.62868 T3047 2.496

420 8,30900 T6.39 2.486
430 8.01125 79.Z_ 2.476

440 7,T4204 82.09 2*46?

450 7.49617 84.88 Z.kS8

460 7.26031 67,64 2,451

470 7.05690 90.3? 2.443

400 6,8Y996 93.08 2,436

_90 6,6?586 95.7? 2.429

S00 6,50321 98,43 Z*423

510 6.34083 101.00 Z.417

520 6.10772 103072 2.411

530 6,04301 106.35 2.405
S40 S*90593 108096 2.399

550 5.T7500 111,57 2.393

560 0*65211 114.18 2.388

570 5,53428 116.70 2.382

580 S,42187 119.30 2,377

590 5,31448 121098 2.371

600 5.2117_ 124.50 2,365

14.897 176276.43 0.0018065 0.11215

14.$66 174949,70 0.0018098 0.11196

14.346 165774.66 0.0018340 0.11053

14,119 150945029 000010S94 0.10903

13.085 148401.37 0.0018862 0.10749

13.645 140202.82 0.0019145 0.10581
13.400 132429.73 00001944§ 0,10410

13.181 124882.40 0.0019763 0.10235

12,897 117631.26 000020101 0010054

120640 110666,97 000020462 0009870

12.380 103980.33 0.0020848 0.09661

22.118 97562.3? 000021261 0009490

11.059 91404.31 0.0021706 0009295

11.$90 8S497.54 000022180 0,09090

11.325 79633.72 0.0622?04 0,08898

11.061 74404.69 0,0023266 0.08696
10,796 69202056 0.0023878 0,08493

10.533 64219.65 0.0024547 0.08288

10.271 09448009 0,0029201 0,08082

10,011 54082.25 0,0020089 0,07875

_.793 50513.07 000026982 0,07667

9*497 46338.99 0,002?976 0,07458

)0243 42345,50 0.0029088 000724?
8.991 38834*03 0.0030333 0007136

80?40 34897.29 0.0031743 0.06828

8,490 31430094 000033349 0.16612

8.239 20131.36 00003S193 0006390

70005 24995.96 00003?326 0.06282

7,509 21940,98 0.0U39090 0.05962

7.230 19202.82 0.0042701 0.097¥3

6.947 16599.04 0.0046111 0,05522

_.652 14149.69 000050281 0,09299

6,349 11857,56 0.005Y951 0,05072

9718,47 0.0061937 0,04841

7727.52 0.0071134 0004603

0929,32 0.0083012 0.04355

4294094 0,0101827 0,04109

26?0.5+ 000131569 0.03964

1605.09 0.0188108 0.03444
81S.25 0,0306654 8.037S4

399.36 000493394 0*03514

362.57 0003?4?22 0.03049

491073 00019346? 0.02327

594.18 0.0129933 0,02044

667.62 000099214 0001909

?24000 000080982 0,01026
?66049 0.006925? 0.01776

800.80 000060866 0.01747

829009 0.0054536 0*02726

882,83 000049571 0,017_3

073.01 0.0649960 0.01709

090.36 0.0042246 0*01702

90S042 0.0039454 0.01703

918.59 0.0037060 0,01706
930019 0*0035081 0.01711

940.40 0,0033192 0o01710

949.64 0*0031893 0.01727

957,84 000030189 0.01737

965.22 0*0020891 0.01748

971.88 000027736 0,01799

9?7.92 0,0026608 0,01772

983042 0*0025731 0.01709

988.43 0,0024003 0.01794

993.03 0.0024044 0.01811

997025 0000E3296 0001620
1001,13 0.0022603 0,01841

1004,72 00002195? 0,01857

1008.04 000021393 0.01873

1011.12 0*0020788 0.01890

1013.99 8.0020258 0.01906

1016.66 0.0019759 0.01923
1019016 1.0019287 0001940

43.077 0,00346 1.57082 5.4734

42*501 0*00346 1056998 §*4092

380669 0,00345 1006403 4.9816

35,218 0,00344 1.85806 4.59?0

32,109 0.00342 1.55200 402510

290308 0.00340 1,54609 3*9394

26,785 0.00338 1.54007 3,6587

24.512 0,00335 1.53404 304060

22.464 0,00333 1,52798 3.1704
20,619 0.00330 1.52189 2.9?39

180956 0,00327 1081876 2.7692

17,457 0000323 1080960 2.6236

16.106 0000319 1,50340 2.4749

14.888 0.00316 1.49718 203417

13.790 0000311 1,49084 2.2220

12.799 0.00307 1,46446 2,1168

12.909 0.00302 1.47804 200220

11.098 0,00297 1.47193 1.9400
10.369 0*00292 1.46493 1.8679

9.711 0.00287 1,45824 1.8047

9,115 0,00281 1.49143 1*7911

0,$76 O*OOZTS 1.44449 1.7062

8.000 0*00269 1.4374E 2*6696

7.644 0*00263 1.43018 1.6416

?*Z4Z 0.00206 1.42276 1*6218

6*8?9 0,00240 1.41813 1.6096

6.541 0.00241 1.40728 1,6066

6,233 0*00233 h30918 1.6126
S.940 0,00222 1.39052 1,647t

S,724 0,00213 1,38168 1,6834

0.015 0.00204 1.37236 1.7330

S. 302 0*D0194 1,36286 1,7934

S,083 0,00183 1.38213 1.8789

4,850 0,00173 1,34003 1.gs34
4,616 0,00159 1.32072 2.0061

4,363 0.00146 2,31910 2.E038

4,089 0*00129 1*E0978 2*4718

3.?03 0.00119 1.28190 2o7282

3.428 0*00097 L*25066 3.1740

Z*989 0.00077 1.2274E 3*938?

2,4?4 0*00060 1.L8496 4*4468

2.088 0*00001 1*14739 3.4914

1.779 0.00164 1.11190 2.1640
1,661 0*00230 1,00478 1.6038

1,$99 0*00290 1.08430 1.4358

1oS63 0,0034? 1*07600 1,2829

1.$42 0*00400 1.07131 1.1843

1.$30 0,00450 1.06673 1*1139

1.$23 0.00498 lo06202 1,0616
L*921 0.00549 1.09967 1.0211

1.$23 O.OOSgl 1.08688 0,9064

1,$26 0.00636 1.00437 0.9610

1.532 0.00681 L,09216 0*0389

1.539 0.00728 1.05017 0.Y198

1.548 0*007?0 1.04836 0.9033

1,587 0*00015 2*04672 0*8889
L*968 0,00889 1.04521 0*8764

1*570 0.00904 1.04381 0,8683
1.991 0*00g4g 1,04292 a,8568

1,603 0.00993 1.04112 0.8468

L,619 0.01038 1*04010 0*8389

1,&28 0001084 1,03914 0.0319

1.642 0*01126 1.03818 0.8275

L,669 0*01173 1.03722 0*8212

1,669 0*01219 1.03634 0.8159
1.683 0*01206 1.03090 0.8108

L,6gT 0,01313 1.03471 0.8099

L*711 0*01389 L*03396 0*8018

1,726 0*01407 1.03324 0.7981
L*740 0,01454 1.03256 0.7940

1*785 0.01901 1.03191 0.7918

1.770 0.01949 1,03129 0,7891

• TMO-PHASE BOUNOARY
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C o2a

LOkO P$ZA ISOBAR

TEMPERATURE VOLUME

OEG. R CU FT/L9

• 99.307 0.01222

100 0.01223

108 0.01235

116 0.01246
11S 0,012_8

IZ0 0._1270

125 0.01202

130 0*01298

138 0.01306

140 0.01321

148 0.0133S

180 0,01349

ISS 0.21363

160 0.01370

165 0.01394

170 0.01410

ITS 0.01427

100 0.02444
188 0.01462

1gO 0.01481

195 0.2t§01

200 0,01522

20_ 0.01543

210 0.02566

225 0.01591
220 0.3161?

225 0.01645

230 0,01679

Z35 0,01700

240 0,01743

245 0,0t702

250 0,01625
255 0.01674

260 0.01929

268 0*01994

270 0.02071

275 0.02167

200 0.02Z94

ZOS 0.02474

290 0,02772

295 0.03326

300 0.04112

310 0009414

320 0._6358

330 0.07131
3_0 0.07007

350 0.08419

360 0.08939

370 0.09925

380 0.10037

390 0,10528

400 0.11002

410 0.11463
420 0.11911

430 0.12350

440 0.12779

450 0.13201

460 0.13616

470 0.14025

480 0*14429

490 0,14828

SO0 0.15222

510 0.15613

$20 0.16000

530 0*16384

940 0,16765

550 0,17143
SbO O,LTSL9

S70 0.L7892

500 0*18264

590 0.18633

600 0.19001

+ TflO-PHASE BOUNDARY

THERHOOYNIHIC PROPERTIES OF OXYGEN

ISOTHERN ISOCHORE INTERNAL (NTNOLPY ENTROPY Cv Cp VELOCITY

OEREV&TIVE OE_ZVATZVE ENERGY OF SOUND

GU FT-PSII/L8 P$IA/R OTU/L_ BTUILB 8IU/L8-R 8TU / L8 *R FT/SEC

2154,70 316,5 -03,053 *60,700 0.50284 0.267 0.396 3850

2141.50 31G.7 -02,782 -00,426 0.53555 0.266 0.396 3042

2047*61 304,1 -00,825 -76.447 0.52490 C,262 0*396 3787

1956.77 291.9 -78.070 -76.470 0.84329 0.258 0.395 3730

1668.34 200.2 -76.916 -74,494 0.56080 0.254 0,395 3672

1752,45 268.6 -74.564 -72.519 0.57766 _.250 0.395 3612

1699.00 25706 -73.013 -7_,543 0,59380 0,246 0,398 3552
1610,04 246.8 -71,062 -68.568 0.60929 0,243 O.3qS 3491

1539,42 236.5 -69.111 -66.S93 0,62420 _.240 0.395 3428

1463,10 226*5 -67,160 -64.616 0.63690 0,237 0.395 3365

1389.04 216,6 -68.209 -62,639 0,65246 0,234 0.396 3300

1317.16 207,9 -63,256 -60.685 0.68506 0.231 0.396 3235

1247.42 198.5 -61.302 -56.676 0.6?888 0,226 0.397 3169

1179*76 189,7 *59.346 "56.691 0.69149 0,226 0.397 3103

1114.11 101.3 -S?.366 -54.701 0,70373 0.223 0.398 3035

1050,43 173.2 -$5.422 -52.706 0,71564 0.221 0.399 2966
568.66 165.3 -63.453 °56.706 0,72724 0.218 0.401 2899

528,73 157.7 -Sl,479 -48.698 0,73895 0.216 0,402 2830

070,60 150.4 -49.497 -46.681 0.74960 0.214 0.404 2760

014.22 143.3 -47,507 -44,655 0*76041 0.212 0.406 2690

759,52 136,4 -45,50T -42.616 0.77100 0.210 0,409 2619

706.47 129,7 -43.495 -40.564 0.78140 0.208 0.412 2540

695.01 123.3 -41,468 -38.496 0.79162 0,206 0,415 2475

605.09 117.0 -39.425 -36*408 C.60168 _.204 0.420 2403

556,69 110.9 -37.363 -34*299 0.01161 0.202 0.424 2329

S09,76 104.9 -35.277 -32.163 0.82143 0.20U G.430 2254

464,29 99.1 *33.164 -Zo,gg7 0,83116 0.198 0,436 2178

420.26 93.4 -31.020 -27.794 0.84063 0.196 0.444 2101

376.30 87.6 -26.809 -25.520 0.0S061 _.199 0.4S& 2003

336.39 62*1 -26.556 -23.199 0.86039 0.190 0.469 1921

297.53 76.? -24,255 °20.823 0.87019 0.196 0.481 1037
260*05 71,3 -21.691 -16.376 0.88007 0._95 0,_97 1750

224.03 66,0 -19,452 -15,643 0,89_11 0.195 0,517 1661

169.4U 60,4 -16.917 o10.202 0,90036 0.194 0.539 1560

196.0S 55.2 -14,258 *10.417 0,91397 0.195 0.575 1_62

124,84 49*5 -11.435 -7.446 8.92206 _.19_ 0.616 1350
5S,20 44.0 *0.373 -4.205 0,93397 0.197 0.684 1237

68.02 30.1 -4.977 -0.560 0.94710 0,200 0.782 1110

43.91 32.1 -1,016 3.749 0*96235 0,205 0.965 978

24.63 25.6 3,976 9.315 0.98170 0.210 1.314 830

14.48 18.8 10.527 lb,931 1.00773 0.226 1.692 709

15,22 14.1 17.164 25.084 1.03515 0*221 1.446 679

26.64 9.8 25,355 35.781 1,07026 0.203 0.005 700
37,69 7.9 30,325 42.568 1.09166 0.192 0.58S 732

47,63 6*8 34.104 4r,036 1.10608 0.105 0,481 759

56,87 6.0 37.281 52.315 1,12146 0.180 0.420 784

64,98 5*4 40.ogg 56.3_3 1,13305 0.176 0.302 808

72*52 4,9 42,683 5q*qq3 1.14342 0.174 0.355 830
79,_9 4.6 _5.101 63.445 1.15288 0.171 0,336 _SO

86,29 4.3 47.396 66.725 1.1_163 0.170 0.321 869

92*66 4,0 49.595 69.870 1.26980 0.168 0.309 888

98,80 3,6 51.718 72,906 1.17748 0.16T 0.299 90S

104,70 3.6 53.778 75,853 1.18476 0.166 0.291 92_

110.3q 3.4 59.787 78.726 1.19168 0.165 0.28_ 93_

115.91 3.3 57,75_ 81.535 1,19830 0.164 0.270 954

121.28 3,2 59,681 84.291 1.20463 0.16_ 0.2T3 969
126,52 3.0 61.577 86.999 1,21J72 0.163 0.269 983

131.63 2.9 63.44S 89.667 1,21658 0.162 0.265 99_

136.64 2,8 65.290 9_.299 1.22224 0.162 0.262 1012

141*55 2.7 67*113 94*90G 1.22772 0.161 0*259 102_

146.37 2.6 68,917 97*472 1.23302 0,161 0.256 1035

151*12 2.6 70*705 10C.020 1.23617 0,161 0.254 1051

155.79 2.5 r2.479 102,546 1,24317 0.160 0.252 1064

160.40 2.4 74*240 105.052 1.24804 n.160 0.250 1077
164,95 2,3 TS,90_ 107.541 1,25278 0.16_ 0,248 1089

169,45 Z*3 T?.728 110,014 1,25740 _.260 0.247 1101

173.9_ 2*2 79.45_ 112.473 1.26191 0.160 0*245 1113

128,30 2.2 _1*101 114.919 1.26632 0.159 0._ 1124

102,67 2.1 82,897 117.354 1,27063 0,159 0.243 1136

186.99 2.1 04,607 11_.779 1.27485 0,159 0,Z42 1147

191.20 2.0 06.311 122.19_ 1.2789_ O.lYq 0.2_1 _1_8

195.54 Z.O 88.01Z 12_.604 L,25302 0._5q 0.240 1169
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C o2a

1040 P$Z8 ISOBAR

TEHP[RATUR[ OEN$[TY V(OHIOV)p

D(G* R L8/CU FT 87U/28

• 99,30? 82.33598 219*17

100 81.73347 218.76

105 80.99260 215074

120 80,24652 222*67
115 79.50092 209*57

120 78*7k947 206.42
12S ??*993?9 203.22

130 ??023346 19g.97

136 ?6*46803 196,67

240 7S060699 193,32

146 ?4,91976 186*90

190 74,13670 166.42
155 73.34429 162.88

160 ?Z*54466 270*2?

26S 72.73673 275o50
170 70,91682 172083

175 ?0.006?6 167.09

180 60*24433 164007

185 60*38826 160,06

290 67.$1660 1SS.96

29S 66.62812 151.76
200 65o72041 147.46

205 64.79120 143.0S

220 63,83776 236.53

215 62.85686 133.89

220 61.84478 229.12

225 60*?9700 224.23

230 69*7002S 119*22

235 58.55898 115.20
240 57.36645 110.11

245 S6.11072 I04,77

250 $4*78151 99,29

2SS 53,36070 93*66

260 Sl.82600 87.68

265 50.24942 02.60

2?0 48.28097 ?S.04

27S 46.14149 68,2S

280 43.60097 60.88
28S 40.42726 53*29

290 36.07009 4S,64.

295 30.07047 39,32

300 24.31635 37,90

310 18o47160 40.57
320 IS,TZglS 44.22

330 14.02332 47.78

340 12.80912 51.28

350 11.87726 06.65

360 11.12524 57.94

370 10.49843 62,16

300 9.96362 64032

390 9*49875 67.39

400 900892? 70.41

_10 8.72406 ?3.38

420 8039S49 76.30

430 8,09?44 79.27

k40 7.02S23 82.00

450 ?.57616 64.80
460 ?.34424 87,5T

4?0 7,23005 90*36
480 6.93058 93.01

490 6*?4425 95*?0

500 6.S6936 98,37
510 6.40500 102.02

520 6.25005 103.66

530 6.10361 106.29

540 5,96493 108.90

550 5.83332 121,51

560 5.70819 114*12

570 5,50702 226,?2

580 5,4?534 127.32

590 5.36676 121*93

600 5.26288 124.53

TMO-PHISE 9OUNOARY

THERNOOYNAHIC PROPt[RTZES OF OXYGEN

V(DP/DU) V -V(OP/OV_

PS;O-;U FTIBTU PSI8

lk.sg7 176332.0?
14.667 1T5031.92

14,346 165057.26

140110 157028,29
23,ass 148534,77

13,645 140366063

13,401 232513.5?

23.151 124967087

12.807 117716.37

12.640 120752.53

$2.382 104066,36

220119 9?648.80

11.85S 91491.30

11,S42 OSSSS.OS

11,326 79921.75
11*062 74493.27

10.794 69292.69

10.535 64309.3?

10,273 59536.90

20.013 S4573.20

3.765 S0606*47

0.S00 46429*27

9.246 42438.57

e.ggk 38627,76

0.744 34591,79

80495 31526.23

0,245 28227.46

7*992 25002,86

7.516 22035,93
7.238 19297.16

S.gS5 16694.36

00661 14245.51

6.360 11954.30

5*994 9816.27

5*654 7025093

0.242 6027.52

4*839 4352.51

4,371 2965.52
3.874 1774.62

3.258 866,45

2.763 435,55

2.617 370005

Z,607 402.01
2.614 S�S.Q1

2,605 670.83

2.590 728.44

2.577 771.77

2.564 806*75

2.550 835.60

2.536 8Sg,79

2,523 860,36

2.511 898,03

2*S00 923.37

Z*489 926.78

2.479 938*60

2.470 949.06

2,462 958039

2.454 966.73

2.446 974.24
20439 981.02

2*432 967.16

2.426 992.75

2.420 957.86
Z,414 1002.53

2.408 1006.82

E.402 1020.T?

Z*396 1014.42

_.391 1017.00

Z*385 1820093

2.379 1023065

2.374 1026.57

2.368 2029.11

(OV/OT)m/V THERHSL
-- CONOUCTIVZTY

VI$COS|TY THER_SL 01[LECTRZC PRANOTL

OZFFUSZVITY CONSTANT HUH6ER

SQ _T/HRI/ DEG* R BTU/FT-HR-R LO/FT-$_C

X 10"

0.0018060 0.11216 43,091 0.00346 1.$7065 5,474?

0*0016092 0.11197 42.527 0.00346 2057002 5.4127

0*0016333 0012064 38.693 0.00345 1.56407 4.9040

0*001056? 0.10504 35*240 0,00344 1,56619 4,5992

0*0010854 0.10746 32,230 0.00342 2.SS213 4.2530

00001913? 0020S02 29.328 0.00340 1,54613 3.g413
0,0015436 0.20412 26.604 0,00338 1,54012 3,6605

0*0019753 0,10236 24.529 0*00336 1.53405 3.4076

0.0020091 0.10056 22,480 0.00333 1*62803 3.2795

0*0020452 0.05872 20.634 0.00330 2.62154 2.9?49

0,0020836 0.09663 16,970 0.0032? 2*51582 Z*?90S

0*0021248 0,00442 17.471 0.00323 1.50966 Z.6248

0*0022691 0009257 16.225 0.00320 2050346 2*4760

0.0022265 0009200 14_g00 0,00316 1o49722 2,3427

0.0022666 0,80900 13,801 0.00311 1.49092 2.2237
0.0023247 00086g9 12.810 0.0030? 1*4645S 2.117_

0.0023867 0*08496 11.916 0*00302 2,47822 2.0235
0,0024523 0008291 210208 0.00298 1.47t62 1.9406

0*0025234 0.0806S 10,379 0.00292 1.46502 1.8680

0,0026055 0.07878 9.720 0.00287 1045833 $.8051

0.0026949 0.07670 ?*124 0.00281 1.45153 1.7524

0.0027938 0.07462 8,584 0.002?6 1.44460 1.7064

0,0029042 0.07251 80095 0.00269 1.43753 1.6696

000030203 0.07040 7,652 0.0_263 1.43031 1.6414

000031685 0*00829 ?.249 0.00256 1.42289 L.6212

000_33281 0.06616 6,082 0.00249 1.41527 1.6092
0.0035112 0.06402 0.547 0,00241 1.40741 1,6058

0.0037229 0.06187 6,240 0.00233 1.39927 1,6114

0.0039771 0.05968 5.95_ O*OOZZ2 1.39072 1.6456

0,0042562 0.05?49 5.729 0.00214 2,30187 1.6813

0.0045929 0,05529 5,521 0.00205 1.37261 1.7301

0,0050046 0,05306 5.309 0.0029_ 1,36285 1.7098
0*00552_0 0.05080 5.090 0.00184 1.35246 1.0663

0.0061502 000_84q 4.063 0.00174 1o3_232 1.0469

0.0070016 0.04622 4.626 0,00160 1,32418 2*0775

O.O08ZOSS 0.04366 40374 0.00147 1.31576 2,2208

000100200 0.04116 40103 0.00130 1.30051 2,_536

0*0226519 0003971 3.801 0.00116 1.28255 2.6963

0*0182045 0*03847 3,453 0*00094 1.26028 3,1174

0,028?6?4 0*03?50 3*029 0,00074 1.23030 3,8144

0.0430626 0,03533 2.528 O.O006q 1.18472 4,3604

0*0380621 0.03204 2,130 0*00088 1.16167 3.5726

0*0106626 0,02363 2*800 0*00154 1.11386 Z*2086

0.0132378 0*02066 2*675 0,00224 1.09644 1.7077

0*0100636 0*01021 1,610 0*00206 1.08669 1.4605

0.0001843 0.01838 I.S?Z 0,00342 1,07808 1.2932

O,O06qqos 0.01766 2*550 0*00394 1.07226 1,1020

0.0062362 0,01756 1.536 0.00444 1.06756 1.1196
0*0054522 0,02?34 1.530 0,00452 1.86370 1.0666

0.0044871 0.01720 1.527 0.00930 1,06039 2,0252

0,0045605 0*01712 1,528 0*00584 2,05752 0*q51q

0.0042449 0.01708 1.531 0*00629 1,05499 0.9645
0*0030626 0.02708 1.$37 0*086?3 2.05274 0.9416

0*0037214 G.01711 1.544 0*00718 1.06072 0.922t

0*803512? 0*01716 1.552 0.00762 1.04880 0*9054

0,0033302 0,02723 1.561 0.00806 1.04722 0*8908

0*0031689 0.01732 1.572 0,00851 1,04564 0.8781

0*0030254 0*01742 1.583 0,0080_ 1.04426 0.8569

0.0028566 0.01752 1._94 0,00939 1,04247 0.8569

0,0027803 0,01763 1.606 0.00964 2.04176 0,8401

0*0026?48 0.01776 1,619 0.01028 1,04061 0,8402

0,0025?65 0,02788 1,632 0,01073 1003554 0.8331

0.0024402 0.01758 1.645 0,01126 1.03854 0*8285

0,0024089 8,01813 1.668 0.01262 1.03760 0,8222

0,002333? 0,02829 2*572 0*01208 1,03671 0.8165

0,0022640 0.01844 1.686 0*01254 1.03586 0.8113

0,0021951 0,01660 1.700 0*01300 1.03506 0.8067

0,0021365 0*01876 1.724 0,02347 1.03430 0*8025
0*002082? 0*01893 1.720 0,01344 1.03356 0,?088

0*0020205 0.0190g 1.743 0,01441 1.03269 0,?954

0*0014783 0.01926 2,?5? 0,01488 1.03223 0,7924

0,0014311 0.02443 1.?72 0.02535 1,03160 0.7807
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C-Ea

THERHOOYNONIC PROPERT[E$ OF OXYGEN

t050 ?SEA ISOBAR

T(NP(RATUR[ VOLUN[ £50THERH Z$DCHORE INT(RN&L (NTHJLPY ENTROPY

O(RIVATIV( O(_IVATIV( ENERGY

DIG* R CU FTIL8 CU KT-PSIIIL8 PSZOIR 8TUI19 BTUIL6 BTU/L8*R 8TU I 18 -R

* 99.323 0.01222 2105028

100 0.01223 2142030

109 0.01235 2048*70

1£0 0.01246 19§T.68

1£S 0001200 1889*26

120 0.0£2?0 1783.30

129 0.0£202 £699.00

£30 0.01295 £619.81

£35 0.0£308 2040040

L40 0.01321 1464.10

£45 0.0£330 1390.05

150 0.01349 £316.29

IS' 0.01363 £240.49

160 0.0£3?8 1£80.83

160 0.01394 1115.20

£70 0.01410 1051,Sk

£7S 000142? 089.70
£80 0.0_444 9E9.86

£05 0.01462 871.78

190 0.0146L 810*41

195 0,01501 760.74

200 0*01021 707.72

20S 0001S43 696.E0
210 0.01S66 606040

21S 0.01500 S§8.03

220 0.31616 51_.24

ZlS 0.01644 465.?0

230 0.3£6?4 421.71

235 0.01707 377./5

240 000£?42 337.00

240 0.0£761 299.04
ZSO 0002024 26£.62

ZSY 0001072 225.55

260 0.0£920 191009

260 0.01992 157.8£

Z?O 0.02068 126.66

27S 0.12162 07008
280 0.02206 69*95

285 0002461 4S087

EgO 0.02743 26.41

2gS 0003253 25*48

300 0.04004 £S.2Z
310 0.05305 26.13

320 0.06252 37.37

330 0007026 4P03S

340 0o07701 S6044

350 0008311 64.58

360 0.08878 72.15
3?0 0.09412 79026

380 0.09q21 85*99

3q0 00£0409 92._0

_00 0.10881 90.59

_10 0.£1338 104.46

420 0o£1704 110.16
_30 0.122£9 115.72

;_0 0.12646 221*10

_50 0.13065 £26.39

_60 0.13477 131.44

_70 0.13003 136.50

_80 0.1_263 141._3

_90 0.14679 £46.26
500 0.£9070 151.02

5tO 0.19458 156.?0

520 0.15842 £60.32
530 0.16223 £64.69

5_0 0.16600 169*39

550 0.16976 173.86

$60 0017348 170.Zb

S?O 0.17719 162.63

580 0.18087 180.97

590 0.18453 192.Z7

500 0.108£8 199.53

Ct/ C? VELOCITY
OF SOUND

FT/SEC

3£8.S -03.001 080067S 0.50286 0.267 0.396 3850

316.7 -02.786 -60.407 0.50559 0.266 0.396 3843

30401 -80.829 -78.429 0.52466 00262 0,395 376?

291*9 -700079 -76.492 0.94320 0.296 0.399 3730

280.1 -76092£ -74.476 0.56002 0.254 0.39§ 36?2

_68.? -74.969 -72.900 0,57?63 0.250 0.3'_ 3613
25706 -73.018 -70.925 0.99379 00246 0.399 3553

246.9 -71.068 -68.591 0.60925 0,E43 0.395 3441

236.6 -690118 °66.575 O.6Zk£S 0.240 0.395 3429

226,S -67.167 -640999 0.63893 0.23? 0.395 3366

216.9 o65.216 0620621 0.65241 00234 0.396 3301

20705 -63.264 -600642 0.66583 00231 00396 3236

190.5 -61.310 -580660 0067802 00226 0.347 3170

10904 -54.394 -56.674 0.69143 0.226 0°39? 3£04

10104 -S7.399 -94.685 0.?0367 00223 0.398 3036

173.2 0550432 -52.691 0.7£9S6 0*221 0.349 2969
16504 -53.464 -5_.690 0.72716 00218 0.401 2900

157.4 -9£0490 -48.683 0073649 00216 0._02 2631

15004 -49.509 -46.667 0.74953 0.214 40404 276L

£4303 -47.520 -440642 0.76034 00212 0.406 269£

£36.9 -kS*,El *42*603 0.7?093 00210 0.409 2620
129*0 -43.910 -_0.552 0.78132 0.206 0.412 2549

123.3 -41.404 -30.484 00T9193 0.206 0.415 EkT?

117.1 -39.443 -36.396 0.80159 00204 0.419 2406

£11.4 -37.382 -34.289 0.01£51 0.202 0.424 2331

£0500 -39.298 -32.195 0.62133 0.200 0,429 2206

94.2 -33.167 -29.990 0.63109 0._90 0.436 2181
93.5 -31,045 -27.740 0084072 0.146 0.443 2104

8706 -28.837 -25.5£0 0.89049 00199 00458 2005

02.3 -26.540 -23.200 0006020 0.£98 0.468 1924

76.8 -24.291 -2U*827 0.07004 0.196 0.480 204L

71.4 -21.931 -160304 0.47990 0.195 0.496 1756

6+*2 -£9,497 *£5.057 0.0099E 0*£45 0*9£6 1665
6005 -160471 -13.223 0.900£4 00194 0.53? 1565

SS,4 -26.321 -£0,649 0.91071 00140 0.5?3 1467

49.? -11.513 °?.442 0.92£76 0.£95 00612 £356

4403 -6.479 -4.274 0.93357 0.147 0.678 £244

34.9 -5.213 -0.666 0.44657 0.200 007?2 1120

32.S -£.221 3.564 0096104 0.205 00943 990

26.1 3.623 6,996 0.400Z9 0.216 1.261 844

19*4 9.91£ 260237 1.00517 0.224 1.628 72£

14o6 16.512 240297 100322? 00221 1.660 666

10o0 24.94? 39.26£ 2.06629 0.203 0,625 ?01

8.1 30.031 42.167 £.09030 00192 0.995 732

6o9 33.869 570530 £.10676 00265 00407 759

6.1 37.086 52.007 £.12026 00£00 0.424 784

5.9 39.927 56.08? 1.13190 0.£76 0.305 808
9.0 420530 59.792 £.14240 00174 00356 830

4.? 440962 63.263 1.£5191 0.172 0.338 854

603 4?0269 660996 1.16079 O.L?O 0.322 869

4.1 49.477 69.716 2.£6691 0.166 0.3£0

3.9 5£°600 72.764 1.£7662 0.167 0.300

3.7 93.675 79.720 $.10392 0.166 0.292

3.9 95.690 78.602 £.19067 0,£65 0.289
3.3 570660 81,419 1.19749 0.16b 0*279

3.2 59.593 84.181 2.20364 0.164 002?4

3.1 610493 86,895 £020999 00263 0.264

3.0

2.9

2.0

2.T

2.6

205

2.4

204

Z.3

2.3
2.2

2.1

2.1

2.1

2.0

000

445

422

938

494

964
984

630366 890568 1.21502 0.162 O.Z6S 998
650213 92.205 1.22149 0.162 0.262 1012

67.039 94.810 £.22696 0.£6£ 0.259 1025

66.847 97.38? 1.23229 0.161 0.256 1039

70.63? 990939 1.23744 0.16£ 0.254 1052

72.413 102*468 1.24246 0.160 0*252 1065

74.176 I04.9T8 £.Z4733 0.160 0.250 1077

75*927 £0?,669 £.25207 1*100 0,240 1084

7?,660 £09.945 £,25670 0.160 0*247 110£
79.400 1£2.406 1.26122 0.16U 0.2_5 1113

8£.124 114.855 £.26563 0.159 0.Z44 1£25

02.84£ £17.292 1.26904 0.154 0*245 1136

84.453 £14.719 £.27916 0.L59 0.242 1147

06.258 122.£30 1.27030 0.169 0.2_1 _158

8?*999 124.546 £.20235 0.199 0*241 1169

TMOoPHASE _OUNOARY
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C-2a

1050 PSZA I$OBSR

THERHODYHSHZC PROPERTIES OF OXYGEN

T[HP2R&TUR[ D2N$[TY V(OH/OV)p

OEG, R L8/CU FT BTU/LB PSZA-:U FT/BTU PSZA

?q.323 01.83027

100 81o70011

100 80,997;8

110 80,Z0363

115 75,50620

120 78075500

1ZS T?,9gg6Y
130 ?7.Z3964

135 76,;7;SZ

110 70,?0302

1;S 74,g2697

150 74,11336

1SS 73.30231

160 72*S0304

160 71.744?0

170 T0.92633
1?S 70.05687

100 69*25509

18S 68*39961

190 67.S28t6

190 66.6_12T

ZOO 65,734SS

ZOS 64.80646
210 63080427

Z10 6Z.87102

220 61.86137

220 60081850

230 59073150

235 58.56S50

240 55.39511

2;Y S6.1_125

ZSO 51,81980
255 53.;0510

Z60 S1.88056

ZbS 50.Z1311

270 18.36049

ZTY 16.Z;S50

200 ;3.7;096

28S ;0.63998
290 36.16212

295 300?3862

300 24,97388

310 18.00066

3Z0 15.99493

330 14.23341

340 12.98563
350 12.03163

360 11*26349

3?0 10.62;33

300 10.07960

390 g.60681

400 9.19052

410 8.81968

420 8048617

430 0.183T9

440 7.50775
150 ?.65;25

460 7,42025

470 7.20327

400 7000125

;90 60812;9

500 6,63555
510 6046521

520 6031Z11

530 601642S

5;0 6,_2355

550 5.89083

S60 5,76;Z8

570 5,64377

580 5.52883

sgO 5,41904
600 5.31102

TWO-P_&S( _OUNOA_Y

V(OP/DU) V -V(DP/OV) T (OV/DT_/V TH2Rfl8L VZSCOS[TY TH(RMAL OIELECTRIC PRANOTL
-- CONDUCTIVITY 01FFUSIVITY C_NSTANT NUM82R

I/n2G. E 8TU/FT-HR-R L8/FT-_G SO FT/HP
X 10"

229023 1_,S56 176384.37 0.0018054 0,11216 43.104 0.00346 1.57006 5.4?58

218.82 14.56? 17S114*12 0*0018086 0.11198 ;2.553 0.00346 1*57006 5.4143

210*80 11.346 16593g*85 0.001832? 0.11055 38,717 0.00345 1.56111 ;*9863

212.T4 14.119 155111027 0.0018580 0.10905 35.263 0.00344 1.55014 406014

205.64 13.885 148618.16 0.0010847 0.10747 32.151 0,00342 1.55217 4.2550

206.19 13.646 110_S0043 0.0019129 0.10583 29.348 0000340 1.51618 3*9432
203.30 13.;01 132558*10 00001942? 0.10413 26.822 0.00338 1.54017 3.6623

200.0S 13.151 125051,71 0.0015744 0,10230 2;0547 0.00336 1.53413 3.4093

196,76 12.898 117801.46 0.0020080 0,100S8 22.49? 0,00333 1,S 2004 3,1815

193.40 12.641 '110838.07 0.0020440 0.09873 20.650 0000330 105219? 2,9763

189.99 12.381 104152.36 0.0020623 0.09685 18.985 0.00327 1.51588 2,7918

186.52 12.119 57735*36 0.0021230 0,09694 17.485 0.00323 1.S0972 2,6260

182.98 1106S6 51578.27 0.002267? O*OgZgY 16*132 0.00320 1.S0353 2,4771

179.37 11*5g2 65672052 0.0022154 0.09102 14,913 0,00316 1,45728 2.3437

175o69 11,327 80009.75 0.0622669 0.08903 13.813 0.09312 1,49098 2.2246

171*94 11.063 74581.80 000023228 0008702 12.821 0.00307 1.48463 2.1184
168.11 100799 69380.78 000023036 0.08;99 11,926 0.00303 1.47820 2._242

161.19 10.536 84399.04 00002k500 0.08244 11.118 0.00240 1.47170 109412

160.19 10o275 59629.16 000025220 0.08086 10.388 0.00293 1.46511 1.8685

156.05 10.015 55004.10 0.0026025 0.07861 9,728 0,00287 1.15812 1*805S

102*90 9.758 50657.01 0.0026416 0,076?3 9.132 0.00282 1.45163 1.7516

117.60 90502 16521.19 0.002?900 0007464 0.592 0.002?6 1.41471 107065

143.20 _.249 42531.49 0.0028995 0007255 8.103 0,002?0 1.13760 1.6698

138.65 80998 38721041 000030233 000?044 7,609 0.00263 1.43043 1.6413

13;005 8,748 35086020 0.0031027 0.06833 7.256 0.00206 1.;2303 1,62C9

129*30 0.195 31821,42 0*0033213 0,0662@ 6.889 0.00249 1.41542 1.6007

12_.42 8.2S0 28323.40 0.003S031 000640? 6.553 0.00242 1.40757 1.6050
119042 7.598 25189065 0o0037132 0*06152 60246 0,00234 103994S 1*6103

115.40 ?.SZZ 22130.80 0,00396S3 0,05973 5.561 0*00223 1.39092 1.6140

110.33 ?0245 19391.36 00004242; 0.05?55 5.735 0.00214 1.38209 1*6792

105.02 6.963 16705053 0.0040748 0,05535 _,527 0.00205 1.37206 1.7271

95*55 6.6?0 14341096 0.0019815 0.05313 _.315 0.00155 1.36313 1.7862
93095 6,371 12050*03 0.0054935 0,05087 5.097 0.00185 1.352P8 1.8616

08.00 S.006 9913062 0.0061077 0.0485? 4.871 0.00174 1.34170 1.9405

81095 0.671 7924*0S 000069913 0,0k621 4,630 0000161 1.32961 2.0691

75,45 5.261 6125*35 0.0081133 0.043?? 4.385 0.00148 1.31633 2.2082

68.73 40863 4469o71 0.0058642 0.01123 4.114 0.00132 1,30124 2.4364

61.46 4.402 306001_ 0.01256;8 0.03977 3.818 0.00118 1.28357 2.6688

53.98 3.915 1863.98 0.0176610 0.03800 3.47? 0.00101 1,26183 3.0644
46.46 3,312 562*84 0.0271381 0.03?40 3.066 0.00082 1.23298 3.7121

3q.55 2.811 47S,75 0.0407108 0.03547 20581 0,00071 1.19420 4,2630

38,23 2.638 380.01 0.038403? 0.03155 2,174 0*00086 1.15058 3.6415

40,S3 2.61S 442.61 00020357? 0.02401 1*022 0.00154 1.11630 2.2542

41,12 2.621 597069 0.0_34854 0.02049 1.685 0.00219 1.05812 1.7321

4?.6? 2.611 6?3.98 0.0102072 0.01937 1.621 0.00200 1.08701 1.4657

51.17 2,595 ?32,68 0.0082811 0*01850 1.581 0.0033_ 1*07q18 1.3036

$40S_ 2.583 ?7?005 0,0070556 O*01?gg 1.558 0.00388 1007322 1.1997
57.83 2*569 812.?0 0.0061838 0.01765 1.543 0.00438 1.06844 1.1256

61.05 2*55; 842,10 0.0050289 0.01742 1.$36 0,00;86 1,06448 1.0715

64*20 2.$41 066*?S 0.0000172 0.01727 1.533 0*00532 1.06210 1*0243

67*29 2*52? 087*70 0*0046001 0,01728 1.533 0.00077 1.05818 0.g554

?0*32 Z*$15 500.70 0.0042603 0,01714 1.636 0.00622 1.00561 0.5676

?3,ZQ 2.503 921.32 0.0039756 0,01714 1.541 0*00666 2*05333 0*5443

76.21 2*443 531*97 0.0037361 0.01717 1.548 0.007t_ 1.05128 0*9245

79,05 Z.103 _47,00 0*0035253 0,01721 1,556 0,00754 2,0;942 0,9075

81,92 _,474 95?*65 0,0033111 0.01728 1,566 0*00798 1,01773 0*8920

8_,?Z Z,465 967.14 0,0031785 0,01736 1,576 0000842 1.04617 0,8?98

87,45 Z.407 475,43 0,0030338 O.01?kS 1.586 0.00886 1.04474 0,8685

90.23 Z.449 483.26 0,0025011 0,01750 1.558 0*00430 1.04341 0,8584
92.94 2*4;2 990.16 0*0027870 0,01767 1.610 0.00074 1.04218 0,8494

95.63 2.435 996.11 0.0626800 0.01779 1.622 0.01019 1.04103 0.8414

90,30 2.429 1002,09 0.0025839 0*01742 1.635 0.01063 1,03995 C,8342

100,96 2.423 1007.28 0.00249§1 0.01801 1.648 0,01105 1,03853 0.8296

103.60 _.417 1012.03 0.0024133 0,01816 1.661 0.01101 1*03748 0,8232

106*22 Z,411 1016.10 0*00233?0 0.01832 1.675 0.01197 1.037_? 0.8174
108,81 _,405 1020.41 0*002267? 0.01848 1*685 0*01243 1*03622 0.8122

111,46 2.359 1024,12 0.0022025 0,01863 1.703 0,01289 1.03511 0.8075
114.06 2*346 1027.56 0.0021116 0*01879 1.717 0*01335 1*03444 0,6033

116.07 2.380 1030.75 0,0020846 0.01846 1.731 0.01381 1.03341 0,7945

117*25 Z*382 1033.71 0*0020312 0*01512 lo745 0.01420 1.03321 0.7961

121.87 2*3?7 1536.17 0*0019808 0.01924 1.760 0.01474 1.03254 0.7930

121.47 Z*371 1035.C6 0*0019334 0.01545 1,?75 0,01521 1.03191 0,?902
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C'20

%.__-

1100 PSIA ISOBAe

TEMPERATURE VOLUME

OEG* R CU FT/LB

• 99,393 0°01222

100 0,01223

108 0°01234

110 0.01246

115 0,91257

120 0,01259

IZS 0,01282
130 0,01Z94

135 0.01307

140 0*013Z0

145 0°01334

150 0,01348

1SS 0,01363

150 0.01377
165 0,01393

170 0.01409

175 0,01426

180 8.01443

188 0*_1k61

190 0,_1480

199 0.81499

200 0,31520

205 0,01541

210 0.81564

ZlS 0.01548

220 0,01614
225 0.01641

230 0*01671

235 0,=1703

Z40 0.01738

2kS 0.0E?75

250 0*01818
255 0,01865

250 0,01918

265 0,01979

270 0,02052

275 0.02140

280 0.02251

205 0.02402
2qfl 0.02525

295 0.02987

]00 0,33553

310 0,04?95

320 0._S7S4

330 0,_6529
340 0,07199

350 O*OT80Z

350 0.08358

370 0,08880

388 0,09375

390 0,09850

400 0.10308

410 0,10752

420 0,11183

430 0,11604
440 0.12016

450 0.12428

460 0,12018

470 0,13209

480 0,13595

490 0,13976

SO0 0,14353

520 0.14725

520 0,1509S

530 0,18461
Y40 0,1Y024

550 0.1518S

550 0.15543

$70 0,15099

580 0.17252

590 0.17504

600 0.17954

TNO*PH&SE _OUNOAR¥

THERMODYN&MZC PROPERT%E$ OF OXYGEN

1SOTMERH I]OGNORE [NTERN&L ENTH_LPY ENTROPY C._ Cp VELOCITY
DERIVATIVE OE_IVATZVE ENERGY OF SOUND

CU FT-PS[A/LB PSIAIR OTU/L8 8TU/L6 BTU/LO-R 9TU / L8 -R FTISEC

2150,35 318,5 -83,043 -8G,SSS 0,$029k 0,257 0,395 3052

21_6,79 ]16,9 -82,005 -00,314 0,50535 0,258 0,395 3846

2053,18 30_,3 *80*880 *70,335 0.52465 0,252 0.395 3790
1962.23 292,1 -78*897 -75*360 0,54304 0,258 0,395 3?34

18r3,8r z00,3 -T5,946 -74,385 0,56050 0,254 0,395 3576

1T86.05 Z58.9 -74.995 -72.410 0.S7761 0.2S0 0.395 3517

1704,74 257,8 -73,046 -70,435 0*59352 0*547 0.395 3555

1623,84 247,1 -71,097 -G8.461 0*50901 0,243 0,395 ]495

1545,31 235*8 -59,149 -55,487 0,52391 0,240 0,395 3433

1469,08 225,8 -67,201 -54,$12 0,63028 0,237 0*395 3370

1395,12 217,1 -55,2S2 °52,535 0.5q215 0,234 O*3gS 3305
1323,35 ZOT,8 -53,303 -Sd,5S? 0,55556 0,232 0,395 3241

1253,71 298,8 -&1,351 -58,576 0.57055 0,228 0,395 3175

1185,16 190*1 -59*398 -56,592 0,69115 0,225 0,397 3109

1120.63 181,7 -$7.442 -54,604 0,?0338 0,22] 0.398 3042

1057.07 173.6 -55,402 *$2.612 0.71528 0,221 0,399 2974
995,42 155,7 -$3,517 -50,512 0.72586 0,219 0,400 2905

935*_. 158,1 -51.S47 -48,600 0,73815 0,215 0,402 2837
877,53 150,8 -49,570 -45,$95 0.74919 0,214 0,404 2758

821,39 143,? 047,98_ -4_,$71 0,75999 0*212 0,406 2698

756,85 L36*8 -45,591 *42,937 0,77056 0,_10 0,408 2628

713*95 130,2 -43,585 -40,489 0,78093 0,Z00 0,411 255?

555*55 L23,8 -41,565 -38,426 0,79112 0,206 0._14 2486
512*93 117,5 -39,530 -36,345 0,80115 0,204 0,418 2413

564,12 111,4 -37,477 -34,242 0,81105 0*202 0,42J 2341

518.00 E09.5 -35*402 -32,114 0.82083 0,200 0.420 2257

472.74 99,8 -33,301 -29.958 0,83052 0.198 0,434 2192

428°94 94,1 -31,170 -27,756 0,84015 0*195 0,44E 2115

384.97 00.3 -20,976 -25.907 0,84987 0,199 0.459 2018
345,16 82.9 -26,742 -23,202 0.8595? 0,198 0.465 1939

306,58 77o5 -24,463 -2U,845 0,86929 0,197 0,477 1856

259,41 72*2 -22*127 -18,424 0,87907 0,195 0,491 1771

E33,68 57*0 -19,721 -lY*922 0,88898 0,195 0,510 1685

199,42 6t,4 -17*231 -13*324 0*89907 0,194 0,$29 1587

165,_ 55*4 -14,630 -10*$95 0.90948 0,194 0*562 1494
135,61 50,8 -11,008 °7.709 0,92028 0,195 0,996 2385

106,35 45.5 -8,953 -4,595 0,93158 0,196 0.652 1280

79,43 40,0 -5.745 -1*159 0,94405 0,198 0,729 1163

55,_ 34,5 -2,134 2*758 0,95793 O, 202 0,854 1043

35,33 28*6 2,145 7,493 0,97439 0,211 1,058 909

21,53 22.3 7.408 13,492 0,99489 0,217 1,335 785

15,7_ 17*2 13,447 20°684 1*01907 0.220 1,458 710

24,09 11,4 22,834 32,504 1*058Z1 0,205 0*923 707
34*99 9*0 28*520 45,240 1*08248 0,194 0,546 734

48,07 7.6 3Z,572 45,971 1,10013 0,107 O,SIT 750

54,21 6,6 35.001 50.746 1*11439 0,181 0,446 785

62.69 5._ 39,05? 54,949 1,12558 0,177 0,399 808

70.41 5,4 41,755 58.779 1.13737 0._75 0.359 839

77,66 S*O 44*251 62,349 1,14715 0,272 0,346 850
84,$2 4,7 45,527 65,724 1,15515 0.170 0,329 870

91,05 4,4 48,884 65,948 1,164S3 0.169 0,316 888

97,31 _,1 51,095 72,052 1,17239 0,158 0,305 906

103.33 3.9 53,15? ?5.057 t,17981 0.157 0.295 923

109.13 3,7 55*202 77,980 1,18586 0,166 0.209 939

114,76 3,5 57,199 80.835 1,19357 0,155 0.202 955

129,23 3.4 $9.15_ 83,631 1,20000 0,154 0.277 q?O
1ZS,S$ 3*3 51,0T6 86,375 1,2051r 0,153 0.272 985

130,75 3*1 52,957 89,075 1,21210 0,153 0.250 999

135,84 3,0 54,831 91,737 1,21783 0,152 0,254 101]

140,83 2,9 56*6?2 94,354 1,22336 0.162 0.251 1027

145,72 2*8 58,493 96*962 1.22872 0.161 0.258 1048

150,54 2,? ?o,Eq? 99,535 1,53391 0,161 8,256 1053

155.28 2,? 72,084 102,079 1,23895 0,160 0,254 1055

159,95 2,5 73,857 104,604 0,24385 0,160 0,252 1079
164,56 2,5 7§,6|B 107,111 1,24853 0,180 0,250 1091

169*11 2,4 ??,358 109,500 1,25326 0.150 0*248 1183

173,51 2,4 79,108 112,075 1,25782 0,160 0,247 1115

170.07 2.3 80.839 114.S]6 1.25225 0.160 0,249 1127

182.48 2*3 82,563 115,984 1,25559 0,159 0*244 1130

186,05 2*Z 04,201 119,422 1,27003 0,159 0,243 1149

191.19 2,2 85,992 121.850 1,27498 G,159 0,242 1151

195*50 2.1 87,699 124,270 1.ZT905 0.199 0.242 1172
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13-2a

THERHOOYNAHI: PROPERTIES OF OXYG(N

1100 PSIA ISOBAR

TEHPERATURE DENSITY V( OH/OVip V (OP/OU) V -V (OP/OV) T (OVIOT _/V TMERNAL VISCOSITY THERKA L OI ELECTRIC PRANOTL
CONOUCTIVITY OIFFUSIVZT¥ CONSTANT NUMBER

OEG, R L8/DU FT 8TUIL8 PSIA-GU FT/BTU PSZA I/OEG. R BTU/FT-NRoR LB/FT-5_C SQ FT/HR
X 1 O"

• 99.353 01.00109 219.50

100 01o76146 Z19.14

105 01,0Z106 Z16.13

110 00.27915 213,09

115 79.53299 Z10,00

120 70.?0300 206.86

125 ?O,0ZSOS 203,66
130 77.Z7050 ZOO*kS

135 76.50693 297.17

150 70.73791 193.83

145 74.96Z86 190o53

1SO 75.18122 186.96

ISS 73,39227 163.56

160 72.09028 179007

165 71.78542 176.21
170 70,77376 172._4

175 70.15725 160.67

100 69*300?0 164.70

105 68,5S680 160.81

190 67,S9005 100.75

155 66.706?5 152,57
200 65.00409 140.37

200 65.002Z? 153.94

210 63.93628 135.47

Z15 62.16389 135.07

2ZO 61,50155 130.16

2ZS 60.92506 125.33

Z30 59°05956 120.39

Z3S $8.7166Z 110,44
Z50 57.54152 111,54

255 56*30537 108.21

ZSO 55.00017 100.87

255 53.62290 g§*3q

250 52.13666 09,59

Z65 50.$2155 03.77 $,750

270 40.75106 77,40 S.353

ITS 56,73729 71.06 k,976
2o0 ;k.51503 64.20 4.557

Ins 41.62956 57.21 k.104

290 30,09350 50,Z5 3.551

295 33.47713 43.5Z 3.060

300 28,15356 40,02 Z,704

310 Z0*04503 kO,Sk Z.663
320 17,37059 53.76 2.656

330 15.31600 _7.21 2.641
350 13.8g052 50,65 2.627

350 12.81756 55,04 2,609

360 11,96506 57.33 2.593

370 11.Z6160 60.55 0.570

380 10*66614 63.72 Z,563

390 10.15195 66.0Z Z*540

500 9.70113 69.4? 2.535

410 9*3009? 7Z.OS Z*SZZ

420 0.95216 75.79 Z.511

430 8.62765 70.65 2*500

450 8.32213 01.54 2,591

450 8.05123 04.35 Z.501
460 7,00159 07.13 Z.ST3

4?0 7,57046 6g.se z,465

400 7.35555 92.60 2,550

590 7.10590 95*30 2*451
SO0 6.96717 97,90 2*445

510 6.79070 10|.05 Z.530

SZO 6,62_6S 103.29 Z*531

$30 6,46700 105.93 2.525

$50 6,31037 108.55 2*519

$50 5,17053 121.27 2.415
$60 6,05592 113,70 Z.400

570 5,91765 115.39 2,402

$00 5.79635 118.99 Z.397

590 5*60001 121,60 2.391

600 S.56975 124,21 2,305

15.594 176663,1Z 0.0010020 0.11219

14.568 175024*93 0.0018055 0.11202
14,346 166352,58 0.0018294 0.11061

15.120 157525.90 0,0010555 0,10911

13.007 155034.03 0.0016009 0.10755

13.647 250069*15 0,0019008 0,10550

13.40Z 133018.98 0.0019383 0,10521

13.153 125474.65 0*0019697 0.10246

12,900 210226.57 0.0020029 0.10066

12.643 %11265.42 0.0020385 0,09802

1Z.364 104002.01 0.0020763 0.09655
12.122 98167,36 0.0021169 0,09504

11.859 92012.69 0.0021605 0,09310

11*596 06109.43 0.0022070 0.09113

11.332 80449.ZZ 0,0022583 0.00915

11.060 75023.93 0.0023133 0.00714

10.605 69025.65 0,0023731 0.0051E

10*543 64656o74 0.0024303 0*08308
10.203 60075*0Z 0.0025090 0.04103

10.025 $5517.79 0.0025803 0*07097

9.765 51_53*87 0.0026751 0.07690

9*515 46901*65 0.0027713 0.0750Z

q.z64 52995.06 0.0028706 0.07273

0.015 39100.$3 0.0029906 0.07063

0,760 39506.50 0.0031343 0.06803

0.523 32095096 0.0032680 0.06642
0.277 28801.03 0,0034637 0.06430

0.030 25671.05 0.0036661 0.06217

T*SS2 22603.59 0*0039075 0*05999

?.203 19660.76 0,00417S5 0.85783

?*000 17263.17 0.00440?? 0.05505

8,715 15019*56 0.0050705 0.05356

0.4Z3 12530.52 0.0003570 0.05123
6,067 10397.22 0°0059075 0.05097

0410.69 0.0067103 0,04667

66t0.08 0,0076914 0,04529

5970,55 0.0051T46 0,0_180

35Z?.77 0,0113491 0,04012

2308.0S 0.0159357 0.03075

1345,72 O,OZIZ4S2 0.03750

725,03 0.0307730 0.03_06

472,57 0,0364350 0.03339

50Z,24 0.0227720 0*02595

600.15 0.0147517 O,OZ205

690°32 0.0109433 O*OZ020

753.0Z 0.0087967 0,01917

803.40 0.0073061 0.01802

842.43 000065300 0,01012
074*57 0.0057194 0,01703

901.50 0.0051600 0.01764

925.37 0,0047204 0*017S2

545,01 0.0043575 O,OLTkS

561,03 0.0040657 0,01753

975.90 0,0038092 0,017_3
908.99 0.0035003 0,01747

1000.57 0.0033957 0,0175Z
1020.08 0,0032263 0.01759

1020.11 0.0030709 0.01767

1020._0 0.0029414 0,01777

1035.06 0,0020203 0,01787

L052*66 0,0_27107 0.01796
1058.02 0.0026100 0.01810

1054.55 0.0025194 0.01815

1059.59 0.0024354 0.01033

1064.32 0.0023579 0.01840
1064,67 0,0022067 0,01865

1072.69 0.0022195 0.01879
1076,ql 0,0021072 0,01895

1079,86 0,D020990 0.01911

1U63*07 0,0G20544 0.019Z7

1006.07 0,0G19932 0,01943

1060,87 0.0019449 0*01959

53,175 O*O03kE 1.57097 5.4822
42.681 0.00356 1,57025 5.4270

30,836 0.00350 1,56430 4.9901

35.3?6 0.00355 2.05035 4.6124

32,?57 0,00342 1.55238 5,Z6_3

_9.547 0*00350 1*55640 3.9027
ZO*glb 0.00338 1.54050 3,6711

Z4.635 0.00336 1.$3438 3.;17S

22.500 0.00333 1.52033 3.1891

Z0.728 0,00330 1.$2226 Z,9834

1-9,059 0.00327 1.$1516 Z.7984

17.054 0*00325 1.SIOUZ 2.6320
26,190 0,00320 1.50304 2*4826

24*974 0.00316 1.45761 2*3480

13.071 0*00312 1*45133 Z*2251

12,076 0,00300 1.48599 2,1225

11.970 0*D03_3 1.57059 2*02?0

11,167 0.00290 1,47211 1.9_53

10.435 O*DOZ93 L,56555 2,8711

9.773 0+00200 1.45889 1.8070

S.175 0*00202 1.40213 1.7031

0,533 0,00Z77 1.55520 1.7073

0,152 0,00271 L.53023 1*6695

7,69? 0.00Z64 1,43100 1.6406

?,292 0*00257 1.42370 1.6193

6,923 O*OOZSC 1.51615 1.6060

0,$87 0,00243 1o_0037 1.6011

6*279 0*00235 1.50033 1*b049
5,g53 0.00225 L*35109 1.6364

5.761 0.00216 1.38317 1*6685

S,5S6 0.00207 1.37407 1.7131

5.347 D,00190 1,36451 1,7605

Y.132 D*00387 1,30537 1.8306

k.glL 0.00177 1.35350 1.$105
5*680 0.00164 1,33180 2,0296

4*438 0.00152 1.31906 2,1502
5.100 0.00137 1.30474 2.3470

3*859 O,O01Z_ 1.28829 2.5553

3.506 0.00105 1.26073 Z,0480

3.225 0.00092 1,24415 3.3048

2,008 0,D0000 1*21260 3.?044

2*396 0.00001 1.17689 3.7665

1.g39 0,00135 1*12515 2*4033

1.765 0*00197 1*L0691 1.0591

L*&78 0.00255 1.05383 1.5455
1.628 0*00310 1.oe48s 1,3625

1.598 0*00362 1.07813 1.2396

1.$75 0*00411 1.07281 1.L567

1,$88 0.00_$7 1.06853 1.0967

1.$62 0.00502 1,05474 1.0503

1,560 0*00546 1.05155 1.0133

L.56_ 0.00590 1,05876 0.5830

L,565 D*00633 1,05630 0.0578

1,$71 0.00675 1.05408 0*5365

1,$78 0.00710 1*05205 0.918Z

1,506 0*00760 1.05027 0,9025

1,550 0.00003 1,04061 0*8006

1,600 0,00845 1.04708 D.0764

L,616 0,00088 1.04568 0,86S7
1,627 0,00930 1.04435 0,8561

1.639 O.OOq?3 1.04312 0.8476

1.651 0,01016 1,04197 0.A395
1.665 0,01056 1.04005 0.0350

1,677 0,01100 1,03980 0,8282

1.690 0.01145 1.03892 0.0220

1o703 0.01188 1.03002 0*8160

1,?17 0.0123_ 1,03716 0,6115

1,731 0.01277 1.03635 0.8071

1,740 0.01322 1,03507 0.8030

1.759 0.01366 1.03484 0*7004

1.773 0,01qll 1,03_13 0.7951

1.787 0,01556 1,03346 0*7932

S TWO-PHASE 90UHOART
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1150 PSIA ISOBAR

TEMPER&TURE VOLUME

O(G. R CU FTILB

m 99.463 0*01222

100 0.01223

109 0.01234

110 0.|1246

119 0,01297

120 0.01269

125 0.01201
130 0*01294

13S 0.01307

140 0*01320

145 @,01333

150 0.01347

155 0.01362

160 0,0137T

165 0001392

170 0.01400
175 0*01429

180 0.01442

185 0.01460

190 0,01478

195 0*01498

200 0*01910
206 0*01539

210 0*01662

215 0.01S06

220 0.01611

225 0001639

230 0.01666

235 0.01699
240 0.01734

245 0,01771

ZSO 0.01012

255 0.01066
260 0.01909

265 0,01968

ZYO 0,02037

275 0.02119

280 0,02222

205 0,02355

290 0*02642

299 0.02619

300 0.03242

310 0*04362

320 0.09305

330 0.06078
340 0*06P43

390 0.07338

360 0.07084

370 0.0839S

380 0*08879

390 0.09341

400 0,09767

410 0,10217

420 0.10636
430 0.11043

440 0011442

450 0.11633

460 0012217

470 0.12595

400 0.12960

k90 0.13336

SO0 0.13659
$10 0.14058

520 0.14414
530 0.14767

540 0.15117

550 0,15464
560 0.19008

570 0016151

580 0.16491

590 0,16829
600 0,17160

• THO-PH&$( BOUNDARY

THERMOOYN4HZC PROPERTrE$ OF OXYGEN

ISOTHERH ISOCHORE INTERNAL ENTNALPY ENTROPY _ Gp VELOCITY
DERIVATIVE DERIVATIVE ENERGY OF SOUND

CU FT-P$I&/L6 PSIOIR BTUILB BTU/L8 BTU/LS-R BTU / L8 -R rTISEC

2161,41 318.9 -83.035 -80.434 0.S_301 0.267 0.396 3855

2151,20 317.1 -82.825 -80.221 0,5051k 0,266 0.396 3849

2057,65 304.5 -80.872 -78.244 0.52444 0,262 0.395 3793

1966.76 292*3 -70.920 -76.266 0.54202 0.258 0.395 3737

1876.44 280.5 -76.970 -74*293 0.56038 0.294 0,395 3679
1792,74 269.1 -75,021 -72.319 0,57Z18 0.250 0,395 3620

1705.48 258.1 -73.0rk -70.346 0,59329 0.247 0,395 3560

1620.66 247.4 -71.127 -68.372 0.60577 0,243 0.395 3499

lSS0.20 237,1 -69.161 -66.399 0.62367 0.24U 0.395 3437

1474.06 227,1 -67,235 -64.424 0.63503 0.237 0.395 3376

1400.17 217.4 -65.288 -62.449 0.65109 0*234 0,355 3310

1328.46 Z08.2 -63,341 -60.471 0.66530 0.231 0.396 3245

12S8.% 199.1 -61*392 -§6,492 0.67828 0.229 0.396 3188

1191.47 190.4 -59.441 -56.509 0,69007 0,226 0.397 3113
1126.04 182*0 -S7.408 -54.523 0.70309 0.223 0.390 3047

1062,60 173.9 -56,531 -52.532 0.71497 0.221 0.3qg 2979

1001.03 166.0 -53.570 -5_.536 0*72695 0.219 0.400 2911

941.34 150.5 -51,603 -40.533 0,73703 0,217 0,401 2643

003.46 151.1 -49.630 -46.522 0,74886 0.214 0.403 2774

827,34 144.1 -47.649 -44.502 0.75963 0,212 0,405 2705

772.92 137.2 -45.660 -42.470 0.77019 0.210 0,407 2635

720.16 130.6 -43,659 -40.426 0.70094 0.208 0.410 2565
669.01 124.2 *41.646 -38,367 0.79071 0.206 0.413 249_

619.42 118.0 -35,617 -36.291 0.800?2 0.204 0.417 2422

971,37 111.9 *37.571 -34.194 0.81059 0.202 0.422 2350

626.61 106.0 035.S04 032.072 0,02034 0.200 OokZ7 2278

4?9.73 100.3 -33.413 -29.923 0.83000 0.196 0,432 2204

436.11 94.? *31,293 -27,P41 8.83960 0.196 0,439 2129

392.13 $0,9 -29*112 -25.493 0,04925 0.195 0*453 2031
352.39 83.6 -26,893 -23.201 0.45890 0.198 0.463 1953

314.03 78.1 -24.631 -20.860 0.66066 0.197 0,473 1871

277.09 72.9 -22.317 -18*458 0.87826 0.195 0.407 1700

241.54 67.8 -19,937 -15,982 0.88807 0.1gS 0.509 1704
207,61 62.3 -17.480 *13.425 0,89804 0.194 0.S22 1608

174.97 57,4 -14,924 -10.733 0.90026 0.194 §*SSZ 1019

144.36 51.9 "12,241 -7.904 0.91883 0*194 0.502 1415

119.36 46.0 -5,391 -4.070 0,92994 0.195 0.630 1313

80.59 41.S *6,311 -1.500 0,94102 0.197 0.694 1202

04.71 36*2 o2.912 2,103 0*96486 0.200 0.792 1090

44.19 30.7 0.990 8.401 0,96900 0.208 0.946 965

28.47 24.0 S.587 11.589 0.98793 0*212 2.135 846

28.65 19*8 10.910 17.814 1.00845 0.216 1o322 765
23.04 13*0 20*647 29.914 1.04816 0.200 1*007 719

33.05 10.0 26*943 38.240 t.07463 0.196 0*650 738

43005 8*3 31*436 44.376 1,09393 0,188 0.540 762

52.28 7,2 35*0Sl 49.411 1.10056 0.103 0,467 780

60,78 0.4 38.170 53.796 1*12129 0,179 0,416 010
68.78 5*6 40.960 57*758 1.13245 0,175 0,380 031

76.15 S.4 43,551 61.428 1.14251 0.173 0.3SS 891

63,13 8,0 48.977 64,605 1.15173 0,171 0.33? 071

89.78 4.7 48*284 68.177 1.16028 0,170 0.322 069

56.13 404 50.496 71,330 1.16028 0.168 0.318 507

102,25 402 52.635 74,393 1.17903 8,167 0,301 924

100,15 3,9 54.711 77.359 1.18297 0,166 0.293 940
113.86 3.8 56.735 00.252 1,18970 0,165 0.286 956

119,40 3,6 50.715 83.081 1.19629 0.164 0.280 971

124,00 3.5 60.657 85,856 1020262 0.164 0.275 966

130,07 3.3 62.567 80.564 1*20652 0.163 0.271 1000

135.22 3.2 64.444 51.270 1.21429 0.162 0.267 1015

140,27 3,1 66.305 93.920 1.21987 0.162 0,263 1028

14S.22 3.0 68.140 96.536 1*22S27 0.161 0.260 1042

160.05 2,9 69*955 99,227 1.23050 0,161 0.258 1055

ZSk,88 2.8 71.754 101.691 1,23558 0.161 9*255 1068

165.60 2,? 73,530 104.233 1,24092 O. 160 0.253 1080

164.26 2,6 75.308 106.794 1.24532 0.160 0.251 1093

160.09 2,6 77,067 109,298 1.25000 0.160 0.249 1105
173.40 2,5 76.015 111.745 1.25456 0.160 0.246 1117

177.90 2,4 80*954 114.210 1*25902 0.160 0*247 1129

182.35 Z,4 02.205 116.678 1.26337 0,159 0.245 1140
106.77 2.3 84*009 129.126 1.26763 0.159 0,244 1152

151.14 2*3 05*726 121,564 1,27180 0,159 0.243 1163

199.46 Z,2 87,439 123,993 1.27508 0.159 0.242 1174

36O
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THERHOOYNSHIC PROP[RTIE$ OF OXYGEN

1150 P$IA ISOBAR

TEHPERATUR[ DENSITY V (OH/OV)p V (OPlOU_ *V (OP/OV_ (OVIOT Vv THERHAL VI$COSZTY TH(RHSL DIELECTRIC PR &NOTL
-- CONDUCTIVITY OZFFUSZVITY CONSTANT NUNBER

OEG. R LBICU FT BTU/L8 P$IE-:U FTIBTU PSI, I/DIG. R 8TU/FT-HR*R LBI_T;_C $Q FT/HR

• 99.463 81.88390 214.78

100 01.78472 219.46

105 81.04619 Z16.1_b

120 80,30_59 Z13.43

118 79.SS964 010.35

120 78.81202 207.23

125 70.05033 204.06
130 77.30122 Z00.85

135 76.53924 297.$8

140 75.77209 194.26

145 74.94668 190*08

158 74.21093 187.44

15S 73.43207 103._

160 72.63734 188.37

165 71.83393 176.73

170 71.02093 173.02

175 70*10733 160.24
180 69*36196 165037

185 68®51389 162*40

190 07o6S072 1S?.38

195 66.77160 1S3.25

200 60.87460 149.01

208 64.95T37 244.68

210 64.01743 140.24

215 63.08191 135.69

EZO 02.05?44 131.02

2ES 61_03008 126.24
230 89096806 122.35

Z3S 58*84530 117,46

Z40 57.68409 122.54

245 50.47051 107.39

250 55.19116 102.15
2S5 53.83332 96.78

260 52.38236 91.13

165 S0*01448 85.50 5.024

270 4%04912 79.;Z 5.438

275 47.18849 73.25 5.079

280 45.01164 66.73 k*676

208 42.46300 60.13 40205

290 39.35606 53.64 3.751

295 35.47779 46.92 3.209

300 30,84702 42,57 z.g70

310 22.97932 40,% 2.726

320 18085046 43,60 Z.Tg7

330 16.45173 46.87 2.673

340 14.0298S 50.24 _,657
350 13.62721 53.88 2.642

368 12.08308 56.09 _.618

370 11.91193 66.11 2.602

380 11.26260 63.28 2.585

390 10.r0500 66.40 !.569

400 10.21011 69.45 2.550

410 5.70744 72.45 _.542

420 5.40242 75.41 Z.529

430 9e05511 76.31 Z.518

440 8.73944 81.18 2.508

450 8.45067 84,00 2.496

460 8.18500 06.79 2.409

470 7.93938 89.55 2.481
480 7.71131 92.29 2.473

490 7.49870 95.00 2.466

500 7.29902 92.68 2.459

510 7.11320 ZO0.3S E.4SE

520 6.93760 103,00 2.446

530 6.77193 105.64 2.440
540 0.61527 106.27 2.434

550 6.46681 110*g0 2.428

860 6.32584 113.51 2.422

570 6.19175 116.12 2.417

580 6.06399 118.73 2.411

590 5.94206 121.34 2,405
600 5.82553 123.95 2,400

14.092 176941.65 0.00180_2 0.11222

14.569 175935.40 0*0018025 0.11207

14.349 166744*g4 0.0818262 0.11066

10.122 157940*ES 0.0010510 0.10916

13.008 149491.09 0.0014772 0.10766

13.648 141287.41 0.0019048 0.10997

13*404 133439.31 0.0019340 0.10428
13.155 12589?.06 0.0019650 0.10294

12.902 118651,14 0.0019979 0.20074
22.645 111692.18 0.0020329 0.09891

1Z.386 105012.02 0.0020704 0.09704

12.225 98996.60 0.0021104 0.09914

12.863 92446.38 0.0022935 0.09320

11.S95 06S48.56 0.0021998 0.09125

21.336 80887,86 0.0022448 0.08927

11.073 75465.14 0.0023039 0*08727

10.812 70269.53 0.0023627 0.08525
10.550 65293.37 0.0024268 0.88322

10.2gl 60529.08 0.00249?0 0.08118

10.034 55970,19 0,0025740 0.07912

9.T79 01689*32 0.0026569 0.07706

9.527 47440*24 0.002?530 0.07499

9.278 43496.92 0*0020577 0*07291

9.031 396S3.77 0.@029749 0.07003

8,787 360Z5.69 0.0031066 0.06873

8.S45 32568,23 0.0032557' 0.06663
8.304 29277.67 0.0034257 0.06453

8.061 26151.22 000036207 0.06241

7.582 23075.26 0.0030529 0.06025

7.319 20327.83 0.0042226 0.05011

7.037 17733.39 0.0044053 0.05995

6.757 15293.08 0.0047664 0.09378
6,473 13005.23 0.0092127 0,09158

6.126 10875.10 0.00S7260 0.04936

6891.14 0,0064892 0.04710

7087.73 0.0073260 0,04478

5443.66 0.0086036 0.04238

3907,74 0.0104014 0.04040

E?47*50 0.0131677 0.03q4_4

1738.95 0.0176426 0.03769

1004.14 0.0241866 0.03613

637.05 0.0310480 0.03433

5EgokO 0*0245029 0002768

622*92 0.0160090 0.02331

708.18 0.01165S3 0.02108

775*30 0.0092874 0.01980

820.30 0.0077591 0.01909
872.32 8.0066794 0.01809

907.09 0*0099117 0.01084

936*26 0.0053214 0.01601

961.04 0.0044523 0.81786

982.31 0.0044699 8,01776

1000.75 0.0041516 0.02772

1016004 8.0034822 0,02?70

1030.99 8.0036910 0,01?72

2043052 0.8034902 0.11776

1094.66 0.0032730 0.01782

1064.63 0.0031177 0.01709

1073.50 0.0029784 0.02797
1081,65 0.0028933 0.81017

1088.97 0.0027402 0.01818

1095.61 0.0026374 0.02829

1201.68 0.0019634 0.81036

1107.23 1.0024972 0.01050

111Z.33 0.0023??0 0.02869
1117.02 0,0023043 0.01080

1121.35 000022361 0.01099

1229.36 0.0021729 0.01510

1129.08 0.0021132 0,01526

1132055 0.00205?6 0001041

1135.?T 0.0020054 0.01987
1138.79 0*0019562 0.01973

43*247 0.00346 1.57107 5.4887

42.809 0,00346 1.57043 5._397

38.958 0.00345 1.56450 5.0100

35.409 0.00344 1055858 4.6234

32.363 0*00343 1.552$9 4.2755

29*547 0.00341 1.54662 3.9622
27.010 0.00338 2*54063 3.6800

24.723 0.00336 1.53462 3.4286

22.663 0.00333 1.52899 3.1967

20.806 0.00331 1.52253 2.9905

19.132 0.0932? 1.81644 2.8049

17*623 0.00324 1051032 2.6380

16.263 0.00320 1.50415 Z.4ee2

15.036 0.00317 1.49794 2.3536

13.930 0,00313 2.49160 2*2337

12*932 0*00300 1.48536 2.1266
12.030 0.00304 1.47890 2,0314

11.217 0.00299 1.47252 1,9474

20*402 0,00294 1.46999 2,873?

9.818 0.00289 1.45936 1.8096

9.217 0.00283 1.45263 1.7546

8.67_ 0*00277 1.44570 1,7082

0.101 0,00071 2*43800 1.6701
7.73_ 8.00265 2.43167 1.6400

7*328 0.00259 1.42437 2.6178
6,950 0,B0252 1.41687 L.6036

6.621 0*00244 1.40916 1.0974

6.312 0.0023? 1.40119 1.5998

6*025 0*00226 1*39208 1*6292

5.707 0,00218 1,38424 1,6590

5,584 0.00109 1.37526 1.6997
5,378 0,00200 1.36580 1*7527

0.166 0*00290 1.35591 1.6189

4.%9 0.00181 1.34534 2.8832

4.724 0.00268 1.33398 1.9940

4,409 0*00197 L.32162 2.0998

4,240 0*00142 E,30796 2,27D1

3.973 0.00130 2.29250 2.4521

3.661 0*00216 1.27456 2.6876
3*354 0.00201 1*25290 3,0318

2*987 0*00090 1.22628 3*376?

2.603 0.00084 1,29490 3,6074

2.070 0*00120 2*14295 E*6929

1.040 0.00277 1.11630 1,g527
1.739 0.00234 1.10102 1.6281

1.678 0,00207 2,09076 1.4199

1,640 0,00337 1,06320 1,2853

1.616 0.00386 1,87729 1.1887

1.601 0*00431 1.07248 1*1226

1.092 0.00475 1.06644 1.0718

1.$88 0*00518 1.06490 1.0315

2*587 0.00860 1.06196 0.9988

1,$90 |*00602 1.05930 0*9726

2*594 0*00643 1*05692 0,9406

1,999 0.00564 1.i5426 0.9291

1.607 0*00726 1,09204 0,9201

1.615 0.00767 2.05106 0,8974
1.62_ 0.00808 1.04943 0,8844

1.634 0.00849 1.04792 0*8730
1.645 0,00890 1.14652 0*6628

2*656 0.00931 1,04522 0*4538

1.&68 0,00972 1.04401 0.0457

2*660 0.01011 1.04286 0,0404

1*691 0.01054 1,04179 0.8332

1.705 0.01096 1.04070 O,eZO?
1.718 0.01139 1.03902 0.8208

1.731 0.01102 1.03892 0.8158

1.744 0*01224 1.83806 0.8108

1.750 0.01267 1,03724 0.B065

1.772 0.01310 1.03646 0.8027

1.706 0,01394 1.03572 0.7992
1.800 0.01397 1.03501 G.7901

• TMO*P_&SE 50UNOARY
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1200 PS38 ISOOAR

T(MPERATUR( VOLUNE

0E6. R CU FT/L8

+ 99.533 0.01221

100 0.01222

105 0.01233

110 O.01ZkS

115 0.01256

120 0°01260

120 0.0128t

130 0.01293
130 0.01306

140 0.0131q

140 0001333

lS0 0.01347

ISS 0,01361

160 0,01376

160 0.013ql
170 0.01407

170 0.0142_

180 0.01441

185 0.01400

190 0.01477

IQS 0.01496

200 0.01516

205 0.01038

210 0.01560

210 0.81084

220 0.01609

220 0.01636
230 0.01664

230 0*01696

240 0.01725

Z4S 0.01766

250 0.01806
200 0.01051

ZSO 0.01900

260 0*01957

270 0,02023

275 0002101

280 0.02195
Z8S 0.02316

290 0.02476

ZgS 0.82702

300 0.03030

310 0.03976
320 O.OkgOZ

330 0.008P0

340 0.06320

350 0._6915

360 0.0?453

370 O.0PgS2
380 0.00420

390 0*00876

400 8*0q310

410 0.0072q

420 0.10130

430 0,10031

440 0.10918
400 0.11296

460 0,11668

470 0.22034

480 0.12394

490 0.12749

000 0,13100

S10 0.1344?

520 0.13791
S30 0.14131

540 0.14468

SSO 0.14803

560 0.1_139

070 0.15465

580 0,1SP93

590 0.16119

800 0.18444

+ TNO-PHASE 80UNOARY

THERHOOYNANIC PROF_RTZE5 OF OXYGEN

ISOTHERH ISOCHOR( INTERNAL ENTHGLPV ENTROPY 0 V Cp VELOCITY
OERIVATZVE DERIVATIVE ENERGY OF SOUND

CU FT-PSII/L8 PSIIIR 8TU/L8 8TU/L6 BTU/LO-R 8TU / LO -R _TISEC

2164.47 318.S -03.027 -40.313 0.50309 0.267 0.396 380T
2155.60 31?.3 -820845 *80.125 0.50494 0.266 0.395 3852

2062.12 304.6 -80.893 -78.152 0.S2423 0.262 0*395 3T96
1971.30 252.6 -78.543 *76.176 0*54261 0.258 0.395 3740

1003.08 280.8 -76,794 -74.202 0.56016 Q,ZS4 0.395 3882

1797.40 269.4 -70.047 072.229 0.5?656 0,250 0*395 3623

1714.22 258.3 -73.101 -70.206 8,0531F 0.24? 0*355 3563

1633.47 247.6 -71.156 -68.283 0.608§4 0*243 0.354 3502

1555.09 23?.3 -69.212 -66.3t0 0.62343 0,240 o.3qs 3440

1475,02 22?.3 *67.268 -64.33? 0.63778 0,23? 0.395 33??

1405.22 217.7 *60*324 °62*382 0.65164 0.234 0*350 3314

1333.61 208.4 -63.379 -60.346 0.66504 0,231 0*395 3245

1264,1S 199.4 -61.432 -58.408 0.6780t 0,229 0.396 3184

1156.78 190,7 -59.484 -96.427 8.69059 0.226 0,396 3118

1131.44 182,3 -S?.534 -54.442 0.70200 0.224 0.307 3052

1068.07 174.2 -09*080 -52.403 0.71467 0.221 0,358 2965

1006.62 166.3 -83*622 *50*459 0.72624 0.219 0.395 2927
947,04 158.6 -_1.659 -40.458 0.73751 0.217 0.401 2869

889.20 L51*0 -45.690 -46.449 0,74852 0°210 0.403 2780

833.27 144.4 -47.713 °44,432 0,75920 0.212 0.405 2712

778.97 137.6 -45.728 042,404 0.76582 0,210 0,407 2642

726,34 131.0 -63.733 -40.363 0.78010 0.208 0.409 2S72

670.32 124.6 -41.720 -38.306 0.79032 0.206 0.413 2002

605,88 118.4 -39.703 °36.236 0.80029 0.204 0.416 2431
577.97 112.4 -37.664 -34,144 0,81014 0.202 0.420 2360

531.57 106.5 -35.600 -32.830 0.81516 0.200 0.420 2280

486.66 100.8 -33.523 °29.888 0,82948 0.158 0.431 2210

443,22 90.2 -31.413 -27.715 0.83983 0*196 0.437 2141

399.25 89.5 -29.245 -25,477 0.848_5 O. 159 0._50 2044

359.56 84.2 -27.041 °23.198 0.85825 0.198 0.460 1967

321.40 78.0 -24.796 -20.872 0.66764 0.197 0.470 1886

284.69 ?3*6 -22,502 -18.489 0.8F747 0,196 0.483 1805

245.38 68*6 020,147 016.030 0.88719 0,195 0*499 1722

215*67 03.1 -17,721 -13.498 0,89?04 0.154 0.515 1629

103.31 50,4 -15*205 -10.856 0*50711 0.154 0.543 1543
102.51 53.0 -12.070 °8.060 0.51748 0,194 0.569 1441

124.14 48.0 -g.758 -5*131 0.92831 0.190 0,612 1344

5T.SO 42,8 -6.826 -1.948 0*535Y8 O. 196 0.866 1230

73.70 37.7 *3.592 1.S54 0.50217 0.150 0.745 1133

02.90 32.5 1.035 5.53? 0.96602 0.205 0.863 1015

36.05 26.9 4.181 10*104 0.98191 0.200 1.000 _NDL

26.02 22.1 8*512 10,644 1.00020 0.212 1.171 817

23.21 14.7 10.479 27.314 1.03853 0,208 1.056 738

31.63 11.1 20.317 36.210 1.06601 0,198 0,749 749

41,32 9.1 30.181 42.755 1.08657 0.190 0.500 T65
50.55 7.8 83.996 48.058 1.10260 0.184 0.480 769

59.14 6.9 37.263 $2.621 1011606 0,100 0.431 011

67.15 8.3 40.170 56.731 1.12T62 0.176 0.393 033

74.74 5.? 42.832 60.503 1.13756 0.174 0,365 892

01,83 9.3 45,322 64,043 1.14741 O* 172 0.344 872

88.07 5.0 47,680 67.404 2,15614 0.170 0.328 051

90.03 4. T 49,937 ?0,624 1.16429 0.165 0.316 906

101.23 4.4 52.111 73.729 1.17195 0.167 0.300 925
107.21 4,2 54.210 76.739 1.17921 0.166 0.257 941

113.00 4.0 56.269 75.670 1.1861_ 0.165 0.290 957

110.62 3.8 58.273 82,533 1.15269 0.165 0.283 972

124.09 3.6 60.237 05.330 1.19895 0,164 0.Z78 987

129.43 3.5 62.166 88.093 1*20505 0.163 0.273 1002

134.84 3,4 84.065 90.805 1.21088 00263 0,269 1016

139.74 3.3 69*937 93.477 1.21651 0,162 0.265 1030

144.75 3,1 67.786 56.116 1.2219S 0,162 0.262 1043
149.67 3.0 65.614 98.724 1.22722 0,161 0*259 1007

104.91 2.9 71.424 101.306 1*23233 0.161 0.207 1070

159.20 2.9 73.219 103.863 1.23729 0.160 0.259 1082

163.58 2.0 74.999 106.359 1.24213 0*160 0.253 109S

168.63 2.7 76.767 108.917 1.24683 0.160 0.251 1107
173,22 2.6 ?8.523 121.417 1.25142 0.160 0.245 1119

177.75 2.6 80,269 113,502 1.20085 0,160 0,246 1131

182.20 2.5 82*007 116,373 1*26027 0.155 0,246 1142

186,70 2.4 83.737 118.831 1.26454 0*159 0.240 1254

191.11 2,4 85.461 121.279 1,26873 0,159 0,244 1160

195.49 Z,3 87.176 123,716 1,27283 0.159 0,243 1176

362



C-2a

THE_MO_¥NLMI_ P_OP_TIES OF OXYGEN

IE00 PS_A ISOBAR

TEHPERATUi_E DENSITY V(OH/OV)p V(OP/DU) V -V (OP/OV) T (OV/DT _/V THERHAL VISCOSITY THERMAL 01ELECTRIC PRANDTL
CONDUCTIVITY _IFFUSIV]_T¥ CDN_ TANT NU_ER

OEG. R LalCU FT BTU/L8 PSZA-:U FT/BI'U PS][A I/OEG. R _TU/FT-HR-R LB/FT-_9 SO I:T/tam
X t O"

99.$33 81.87669 220.0S

100 81.80794 219,78

105 01.07046 216.79

[10 80.32990 213.77

115 79.58623 210.70
120 78.8388b 207.6_

125 70.085§k 204.44

130 ??.33180 20£.24

135 76,57144 297,99

140 7Y.8057S 194.68

L_S 75.03_30 191.32

150 74.25650 187.90
155 73.;71T1 18;.;2

lbO 72,b7921 180.87

165 71._7823 157*25

170 71,06787 173.56

175 70.Z;514 169,80

100 695;1493 165.96

185 GO.S?O00 162.03

190 67.51093 150*0Z

195 66.8361Z 153,91

200 65,94375 141.71

205 65.03175 145*;2

218 64.097?3 141.01

215 63*i3891 138.49

220 52.15210 13t.87

225 51,13353 127.14

230 60537879 122.30
2_S 58,97166 110.;?

2;0 57,82535 113.62

2;5 56.62789 108,54

250 _Y.36915 103.41

255 5k,03701 96.15

260 $2.61863 _Z*6_
265 Y1,09358 87,17

Z?O 49,43580 81.27

275 47,_0_15 ?$,33

Z80 ;5.5;928 69.07

285 43.10640 62.82

2gO 48,38858 56.72

E95 37.01460 50,22
300 33.00797 45._

310 25.1519_ 41.85

320 20.39931 ;3,67

330 17,63792 46.66

3_0 15.8027Z _g.94

3_0 1_.46131 53.23
360 13,41023 56.;9

370 12.574_k 59,73

389 $1.8_897 _2.95

3_0 11.26575 66.01
400 10,?_12b 68,00

;10 10.27892 ?Z.O9

_20 9.866?8 75.0_

_30 9._gSg3 77.97

_kO 9,15968 80.85

_0 8,_E;6 83.60

_60 8._7037 06.48

_?0 8.30995 09.25
_80 8*068;; 9t*g_

_90 7.8;35b gk.71

500 7,633_3 _T,_

$10 ?.;3S;E 100.08

520 7,25120 102.73
530 ?,_7659 10_.38

5kO 6._1158 108o0_

8SO 6.75532 110.6;

560 6,60702 113.26

$70 6,_6603 115.87

580 6,]3175 118.48

500 &.ZO367 121.09
_0_ _,08131 123,?_

14,590 $77219.37 0.0_17974 0.11225

14.5?0 176345.51 0.0U1790_ 0,1121Z

1_.350 167178.g_ 0.0018229 0.11071
14.1_$ 1_8384.16 0.0018;?_ 0.1_922

13.889 1_9066.95 0,0018735 0.10766

13,650 1;1709*25 0.0_19008 0.10604

13.405 133099.17 0.0_19297 0.10435

13,156 126318,9_ 0.0_19603 0.10261

1_.903 119175.17 0,001992g 0.19083

12.647 112118*3? 0,0020275 0.09900

1_,388 t05439.;Z 9.00206;5 0.49714

12.128 99029.3; O,OOElO;+ 0*09S2_

11.066 020?9.3& 0.0021;64 0_09331

11.603 86980.91 0.0021921 0,09135

11=340 81328.65 0.0022413 0.08938

11,078 ?5905.45 0.00229;6 0.08739

10,817 70712.42 0.002352_ 0.08538

10.557 65738.92 0.0024155 0.08336
10.299 60977.59 0,00248;3 0.08132

10.0;3 56421.33 0.0025599 0,_7928

9*790 5Z063*39 8,0026431 0.07722

9.540 ;7897.33 0.002735[ 0.07516

9.292 ;3917.13 0.0028373 0.07309

_.04_ ;0_t7.17 0.002951_ 0*07102

8.80? 36492.38 0.0030?9? 0.06893

0.56? 33038.26 0.003224; 0,06685
8.330 29751.03 0,0033888 0,_6475

0.091 26627.86 0,0035770 0,86285

_.61Z 23S44.6S 0,0638000 0.060S1

?.35k 20791.83 0.0040504 0.05838

T.072 18290.42 0.00;3273 0.0562;

8.798 IS762.79 0,0046689 0.0S;I0
6.521 13475*&8 0.0050870 0.05193

_,182 11348,03 O.ODSS_O; O.OkqPk

_.893 9365,98 0.0062330 0.0;?52

S.518 7559.10 0,0070057 0.04525

5.175 5_I0.C6 0.0081213 8,0_292

;.7ql 4441.20 0,0096377 0._408;

;.;07 3182.83 0.011852& 0.03938

3o_22 213b.b8 0.0152162 0.63797

3o491 1392.79 0.0199097 0.036_1

3.166 858.88 0,025?630 0.03;87

_.812 583,67 0.0252232 0.02058

_.?;4 645.15 0,0171527 0.02461

2,709 728.87 0.0124383 0.02200
_.680 798.90 0.0091813 0,02056

2,66g 8_5.27 0.00810;8 0,01967

2,651 901.09 +.056960t G.01909

2.626 939.08 0.00610_6 0.01857

_*_8 971.2_ _.0_$47_2 0.0183q

2,591 997.83 0.00_9762 0.01_20

_,575 1020.71 0.0045721 0.01808

2.561 1_40.5_ 0.0_42312 0._1801

Z.5_8 10S7.05 0,0039S_9 0.01_90

Z._3b 1073.08 0.0037133 0.31798

_.525 1086.54 0,00350_0 0.01800

_,$15 1078.52 0.003320_ 0.0108S
_.SO6 1109.22 0.00315q1 0.01811

z.kq? 1110.84 0,0630151 0,01818
2.;8q 1127.51 0.0028859 0.01821

2.481 1135.37 O.OOE?bD; 0.01837
_,_14 1142.$0 O.DOZb_Sb 0*61847

Z,;68 1149.C1 O,O02Sb?2 0.01854

_.461 1154,97 0.002478r 0,01868

2.455 116D.44 0,0923974 0,_1881

_.449 1165.47 0.0023222 0.01898

2.443 1170.12 0.@022525 0.01910
_._37 1174*;3 0.002187_ 0.01925

2.;31 1178,42 0.0021271 0.01940

2,426 1182.14 0*0628705 0.019S6

2.420 1185.60 0.002017; 0.01971

2*41; _188.8; 0*0019_?k 0.01987

;3,31_ 0.0034_ 1.q7117 5._951

_2,937 0.003;7 1.57062 5.;525

39,0?8 0.0034_ 1,56469 5,0219

35._02 0*003_; 1.5587b ;.834_
32,_89 0*003;3 1,95281 ;.2898

29o64_ 0.00341 1.5_604 3.971_

27,104 0.00339 1.5_086 3.6889

24,812 0,00336 1.53487 3*;340

22*746 0.0033_ t,52584 3.20;4

20,_84 0,00331 1,52280 Z,9978

19.206 0,00328 1.$1672 2o8115

15,603 0o00324 1.5_061 2o6441
16.329 0.00321 1,_0_6 2,4937

15.098 0.08327 1.49527 2.3559

13.985 0.00313 1.49242 2,2383
12,987 0.00309 1.48573 2,1307

12.083 0.0030; 1.47936 2,0351

11.287 0,00300 1.47293 1.5506

10.529 O.O02qS 1.46642 1.8763
9.883 0,_02_g 1._9982 1.8117

9,260 0*0828; _,493t2 1.?_62

8.714 0*002?8 1.44630 1*?092

5,220 0*002?2 1,43936 1.6704

?*?7l 0o092_6 1.43227 1.6396

?.364 0.00260 1*_2502 1.6t65

8,993 0.00253 1.41758 1.6013

_._54 _.002_8 1.40993 1.5940

6.3_S 0.00238 1.;02U; 1.5949
6.057 0.00228 1.30379 1*6224

5,813 0.00210 1.38828 1.6_95

5,612 0,00211 _.376_2 1.8871

5.;08 0.00202 1._6716 1.7375

5.199 0.00192 t.35740 1.7906

;.986 0*00104 1,34706 1.8554

_.769 0.00171 1.33800 1.9617

;,536 0.00161 t,32404 2.05;7

4,29_ _.00l_? I*31094 2*2040
_.0_0 0,00135 1.29630 2*3?08

3.?65 0,00122 1.27963 2.562?

3.463 D,00109 1.2_0_8 2.5341

3.132 0,00008 1._3677 3.0962

2.781 0.000_ 1.209_8 3,3630
2.212 0.00111 1.15715 2.SUZO

I*g$8 0.00161 0.12629 2.1232

1.005 0.00215 1.10856 1,7139

1.730 0*00266 1.09651 1,_795

1.683 0.00315 1,080_; 1,3290

_.654 0.00382 1.08189 1.Z256
_.635 0.00;0? 1.07661 1.1491

L*823 _.004_ 1o07221 1.0937

1.616 0,00492 t,00840 1,0501

1._14 8,00533 _.ObSED 1.01_?

t*61_ 0.0057_ 1.06234 0.9855
1.617 8.0081_ 1.09979 0.5609

1.621 0,0065; 1*05750 0*q;09

1.627 0.0069; 1.85542 0*q219

1.835 0.00534 1.05353 0.9063

1.643 O.OOT?S _*05180 0.8925

1.652 0.00813 1.05020 0*8803

1*662 0,00853 1.0_851 0.8696

1.673 0,00893 1.04733 0.8800

1o68_ 8*00933 _.846U5 0o8514

1,69b 0.009?0 1,04484 0.8_58

1o707 0*01011 1.04372 0,8382

1,728 8,01052 1.0426_ 0.8313
1.732 0*01894 1.04163 0.8251

1.P45 0.01135 1,04068 0.81c_
1.798 0.01178 1.03977 0,8145

1,?71 0.01218 1.03892 0,8100

1.785 0.01259 t,03810 0.8080

1,798 0.01301 1,03731 0,8023

1o812 0,01343 1.03657 0.Tqgo
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G-2a

THE_NOOYN_H[C P_OPERTZES OF OXYGEN

IZSO P$ZA IS08&R

TEHPERITURE VOLUME ISOTHERN 150CNOR( INTERN&L ENTHALPY ENTROPY

OER[V&T[VE DE_IV&TIVE ENERGY

OEG, R CU FT/LB CU FT*P$Zl/LB =SIJ/R 8TU/L6 BTU/L8 BTU/L8-R

CV Cp VELOCITYOF SOUND

OTU / 16 -R FT/$EC

99.603 0,01221 2167.$3 318.6 -03.019 -00.193 0,50316 0,267 0.395 38§9
100 0.01222 2180*03 317.S -82.864 -8U.036 0.50;74 0,266 0.3q_ 3855

105 0.01833 2066.58 305,0 -80.914 -74,059 0.$2402 0*262 0,395 3799
110 0.31244 1975.02 292.8 -r0,965 -76,085 0.S4240 0,298 0,399 3T43

115 0.01256 1887.67 281.0 *77,018 -74.111 0,5599; 0.294 0.396 3689

120 0.01268 1802.06 269,6 -?s,073 -72.138 0.97874 0.290 0.394 3627

125 0.01280 1718.95 298.5 -73.1z9 -T0.166 0.5928; O.ZOT 0.394 3567

130 0.01293 1638.27 247.9 -71.186 -68.194 0,60830 0.24; 0.39; 6506

139 0001305 1999,96 237.9 °69.2;3 -66.222 0.62319 0.240 0.394 3444

140 0+01319 1483.98 227*6 -67.301 -64.249 0.63793 0.237 0,399 3381

149 0.25332 1410.29 217.9 -69*359 *62,276 0.69138 0,23; 0.399 3318

190 0.0134& 1338,73 _08.6 -638416 -60.301 0.G&477 0o231 0.399 3294

19S 0.01360 1269.39 199.6 *61.472 -50,324 0.87774 0.229 0.396 3189

180 8.01379 1282.07 19100 -990527 -58.344 0*69031 0.226 0.396 3123

16S 0.01390 2136*82 182*6 -S7.$79 -64.361 0.70291 O.ZZ; 0+397 3057

170 0,01486 1873.99 174.9 -95.628 -52.373 0.71436 0.221 0.390 2990

175 8.01423 1012.20 166.7 -$3,674 -50.301 0.72593 0.219 0.399 2923

188 0.01440 992.72 199.1 -5t,714 -48,302 0.73719 0.Z17 O.;OJ 2895
189 0,01497 099.06 151,8 -49.749 -46.376 0.74018 0.215 0,402 2707

190 0.01476 830.17 144.8 -47.777 -44.361 0,79893 0.213 0,;04 2718

199 0.0149S 784.99 130.0 -45,796 -42.336 0,76946 _.210 0.406 2649

280 0.01915 732.40 131.4 -4300C6 °;0.299 0,77977 2,208 0.409 2980

20S 0*01936 641.60 125.0 -41.063 -300248 0.78990 0.296 0.412 2910
210 0.01990 632,29 11808 -39.707 -360181 0.79987 0.204 0.429 2440

215 0.01S8Z 904.93 112.8 -67.79§ -3;,§94 0.80969 0. 202 0.419 2369

220 0.01607 930*29 107,0 -39.704 -31,986 0.81930 0,200 0.;?; 2296

229 0.01633 493.54 101.3 *$3.532 -29.892 0,82097 0.190 0._29 2226

230 0.01861 490,27 99.8 -31,$32 -27.607 0.03648 0.196 0.436 2193

239 0001692 406*33 90.0 -29.377 -29.460 0.84806 0.199 0,440 20$6

240 0001729 360,68 04,0 -27,186 -23*193 0.49760 0.198 0.498 1901

249 0.01761 328.71 79.4 -24.997 -20.881 0,86714 0.197 0,466 1900

ZSO 0.01808 292.19 74.3 *22.682 *18.919 0.87670 0,196 0.479 1821

Z_S @,01844 _57,07 69.3 -20.391 -16,083 0.08635 0.195 0.494 1740

260 0.01892 223.60 6309 *27.9S; -13.974 0,89607 0.194 0.509 1649

265 0.01947 191.90 99,3 -19.474 *10.967 0.90600 0,194 0,$39 1566
270 0.02010 161.29 93.9 -12.892 -0+240 0091620 0.194 00998 1467

279 0,02084 132.73 49.1 -10.100 -5.390 0.92678 0,194 0.996 1373

280 0.02172 206.19 4400 -7.300 -2.273 0.93789 0.199 0.6;2 _271

289 0.02202 020;6 39.1 -4.198 2.063 0.94977 0.197 0.707 1171

290 0,02423 61046 34,2 -0.782 4.827 0.96279 0.203 0.002 1060

299 0*02514 44.38 28.8 3,039 9.090 0,97736 0.206 0.905 992

300 0*02879 32.29 24.2 7.321 13.985 0,?_381 O.ZOe 1.047 867
310 0.03670 24.68 16.5 16.434 Z;.928 1.02969 0.208 1,080 764

320 0.04S4S 30084 12.Z 23.667 34.187 1,09912 0.199 0.794 759

330 0.0S300 39.96 9+9 28.858 41.125 1.08040 0.191 0.912 770
340 0.05950 49006 8.S 3Z.920 46.692 1,09711 0.185 0,511 792

3S0 0.06928 57.68 7+9 36*340 51.491 1.11092 0,282 0.447 014
360 0,07097 69.75 8.7 39.399 55.693 1.12288 0.177 0.405 835

370 0o07$47 73045 6.1 ;2*106 Yq*gYS 1.13352 0.174 0*374 894

380 0.08010 80+62 9.7 44.660 63.200 1.24316 0.172 0.392 073

390 0.08490 87.49 9.3 47.071 660631 1.19210 0.171 0.335 892

400 0.08873 93.°A 5.0 49.372 69.909 1,16040 0.16q 0.321 909

;LO 0.09201 100028 4.7 51.984 730869 1.16819 0.168 0.318 926
420 0009676 106034 4.4 530723 76.1t9 1.17395 O. 167 0,30t 993

430 0020060 112.20 4.2 69.802 79.@89 1.18294 0.166 8.293 9S9

;;0 0.10436 117,89 4.0 57.031 01.966 1.18920 0.165 0.287 974

490 0.10003 123.43 3.8 99.816 04.822 1.19997 0.164 0.261 989

4_0 0.11164 128.82 3.7 61.764 87.609 1.20169 0.163 0.276 1084

470 0.11916 134.09 3.6 63*680 90.341 1.20797 0,163 0.271 1018

480 0.11067 139.26 3.4 63,568 g3.836 1.21329 0.182 0.268 1032

490 0.12211 144.32 3.3 67.431 95.699 1.21073 0,162 0.26; 1049

600 0012SS0 149.29 3.2 69.273 98*322 1022404 0.161 0.261 1098
510 0012886 194.18 3.1 71.095 109.921 1.22916 0.161 0.259 1072

920 0013216 198.99 3.0 72.900 103.409 1.23418 0,161 0.296 1084
938 0.13547 163.74 2.9 74.690 106.046 1,23904 0.160 0*294 1097

940 0.13873 168.43 2.8 76.466 1080977 1.24377 0.160 0.292 1109

990 0.14196 173,06 2.8 78.231 111.090 1,24836 0.260 0.290 1121
560 0*14917 177.64 2.7 79,985 113,587 1,29208 0.160 O.z0g 1133

970 0,14836 182,17 2.6 81.729 116.069 1.29728 0,199 0.2;8 1249

980 0,19192 106,b0 2.6 83*;66 128.$39 1.26197 0.199 0*2;6 1196

590 0,15467 191.11 2.9 89*109 120.996 1.26577 0.199 0,249 1168

600 0,19780 199.$2 2.$ 0&.918 123.444 1.Z8989 0.159 0.2;4 1179
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G-2(:1

TNERHOOYNANIC PROPERTZES OF OXYGEN

12S0 P$Z& ISOBAR

TEHPEROTURE OENSZTY V(ON/OV)p V(OPIOU) V -V(OPlOV) T (DVIOT_V THERHAL VISCO$IYY THER_L DIELECTRIC PRANOTL
CONOUCTZVITY 0 IFFUS[¥ZTY CONS¥&NT NUMBER

OEG, R L9/CU FT BTUILB P$ZA-CU FT/BTU PSZO 1/066, R 9TU/FT-NR-R LB/FT-S_C SQ FT/HR
X 10_

" 99,603 81,884;S 220,33

100 81,83111 ZZO*2O

108 81,09468 217,12

110 00,38831 214.11

115 79,8127§ 211.08
1Z0 78.06664 207.96

128 78.11867 204,82

130 77,362NN 201,04

13S 76,60384 198,40

1_0 75,83980 195,11

1_S 75,06901 191,76

190 74,2939Z 180,36

ISS 73.51118 184.89

160 ?2,72090 101,37

165 71©92232 177.77

170 71,11490 174,10
175 70029887 170.36

180 64*467Y7 166,54

18S 68*62804 162064

190 87*77072 158.60

198 66090006 15_,88

200 66,01230 150.41

105 65*10849 146,14

110 64*L7721 141.77

218 63*22%94 137,29
220 82,14997 132,71

229 .81,23909 120,02
230 60.19071 123.23

239 59009500 119.47

240 87,96304 11_,68

245 $6o78171 L09*68

250 58,S4282 104,694

298 54.23447 99.48
280 5Z.84629 94.08

265 51.36042 86.78

ZTO 49070389 03,04

279 47.99554 7?.31

280 46004045 71,28

285 43.02729 65,32

290 41*26441 59,_

295 38.25428 53,29

300 34,73374 48,39

310 27,25023 43,21

320 22,00321 N3,99

330 18o86930 _6,62

340 16.80704 49,74

350 15,31761 52,96
360 14,17079 56,18

370 13,24965 59.40

380 12.48464 82.56

340 11,83391 65.67

400 11,27035 88.74

410 10,77521 71.76

420 10,33507 74,73
430 9,93998 77.1_

440 9,50240 SO.S*,

450 9.25648 83.38

460 8,95761 86,19

470 8.68208 88.97

480 0.42607 91.72

490 0.18951 94.44
500 7.96793 97,14

510 7,76038 99,82

520 7.56540 102.48

530 7,38173 105,13

540 7,20826 107.77

$50 7.04_11 110.39

560 6.88840 113*01
570 6.74044 115.63

580 6.59980 118,24

590 6,_6530 120,80

600 6,33709 123,46

14,$80 177458,08 0,0017947 0,11228

lb,571 176758,33 0,0017965 0,11217

14,351 167580.59 0,0018197 0,11076

14,124 158767,68 0,09184_1 0,10926
13.890 190282.39 0.0018698 0,10772

13,651 142122,65 0,0018960 0,10610

13.N07 134270.56 0.001g254 0,10442

13,158 126740,41 0,0019557 0,10269

12.905 119498.67 0.0019079 0.10091

12,649 112543099 0.0020221 0.09909

12,391 105867,20 0,0020506 0,09723

12.131 99459.33 0.0020976 0.09034

11.869 93311,62 0,0021398 0,09362

11,607 07415,50 0.0021645 0.09147

1L.3kS 81782°62 0.0022330 O,08qso
11,003 76344.86 0.0622855 0.08751

10.822 71154.34 0,002342N 0.05581

10.563 66183,43 0.0024043 0.08349

10,306 61424,75 0.0024719 0o08147

10,052 $6872,23 0,0028460 0,07943

9,800 52518*10 0,00262?5 0*07738
9.552 48352,93 0.0027175 0.07533

9.306 443?5,70 0.0026174 D.07327
9.064 _0578.79 000029287 0,07120

8.825 36957.10 0.0630930 0.06913

4.989 33506,11 0.0031940 0.06706

0.355 30222,00 0.0033532 0.06497

8.121 27101,84 0.0035340 9.06288

7,641 24012.20 0*0037491 0,06078
7,388 21253,83 0.0039916 0.05865

7.107 18664,48 0,0042933 0,05693

6,839 16226,99 0,0049??8 0.054kl

6.966 23942,13 0,0649697 0,05226

6,236 11816*16 0,0054085 0.05011

5.959 9835.69 0.0060279 0.04792

S.593 8024,86 0.0067220 0.04570

9,264 6370.51 0.0077074 0.04343
4.89S 488q.18 0.0090054 0.041Z8

_,534 3614,12 0*010830? 0,03974

4,071 2536.18 0.0134666 0.03829

3,669 1697.91 0,0169900 0,03673

3,351 1120.25 0.0216386 0,03527

2o917 672,85 0.02_5257 0.03091

2,799 678*56 0*0180456 0,02591

2.748 753.96 0.0131381 0.02298

2,721 824,63 0,0t026_ 0,02129
2.898 883.45 0.0084483 0,02027

2,678 931,80 0,0C72150 0,01960

2*650 973.17 0.006298_ 0.01911

2.631 L006,47 0,0056284 0.01878

2,613 1034.08 0,0050994 0.01856

2.596 1059.31 0,0046737 0.01840
2.581 1000.50 0.0043223 0,01832

2.567 1099.01 0.0040270 0.01628

2.594 1115.29 0.0037750 0.01824

2.542 1129,69 0.0035575 0.01025

_.532 1142.49 0.0033679 0.01020

2.522 1153.94 0.0632001 0.01833

2,523 1164,22 0,0030513 0,01839
2,505 1173,49 0,0029181 0.018k7

2,497 2181,88 0,0027982 0,01856

2,490 1109,$1 0,0026898 0.01866

2.483 1196,47 0,0025905 0,01012

Z,476 1202,83 0.0029000 0.01889

_,470 1208,67 0.0G24167 0,01090

2,464 1214,05 0,0023399 0,01912

2,458 1219,02 0,0022687 0,01926
2,492 1223,62 0,0021928 0,02941

2,446 1227,89 0.0021409 0,01985

20441 1231,87 0,0020832 0.01970

2,435 L235,57 0*0020292 0,01986

2,429 1239.04 0.0019784 0.02001

43,390 0,00347 1,87128 5,5015

43,066 0,003k7 1,$7081 5,4653

39,155 0,00346 L,56_09 5,0337

35.715 0.00344 1.558_6 4.&455

32,576 0,00343 1,55302 4,2962

29.747 0.00341 1.94707 3,9813

27,198 0,00339 1*54110 3,6978

24,900 0.00337 1,53911 3,4423

22,829 0.00334 1,92911 3.2121
20,963 0,00331 1,52306 3,G047

19,280 0,00328 1*91700 2.8181

17.763 1*00325 1.51090 2.6902

16.394 0.00321 1.50477 204493

15,160 0,00317 1.49859 2.3640

14,047 0,00313 1,49237 2*2429

13,062 0,00309 1.48609 2.1348

12.135 0*00305 1.47975 2.0306
11,316 0,00300 L,47334 1,9937

10©977 0,00295 1,46885 1.8790

9.908 0000290 1.46020 1.8139

9.303 0000285 1.45361 1.7978

0.755 0.002?9 1,N4803 1,7102

0*259 0,002?3 1,43992 1,6708

7,809 0,00267 2,_3288 1.6392

?.400 0*00261 1.42587 1,b153

7,027 0,00254 1,41829 L,5991
6,688 0,00247 I*b1070 1,$907

8.3?7 0.00240 1,40288 1*_904

6.089 0.00230 1.39471 1,6159

5*838 0,00221 1,38630 L,6403

5*639 0*00223 1,37796 1,6752

S*437 0,00205 1,36843 1,7231

5.232 0,00195 1,35884 L.7815
5,022 0.00186 1,34871 1,0358

4.806 0.00174 1,33793 1,9320

4,581 0.00165 1,32633 2,0140

_.349 0*00152 1,31372 2,1440

4*203 0.00139 1,29979 2,3011

3.841 0.00120 I*28414 2.4618

3*554 0*00116 1,26618 Z,6831

3*254 0.00206 1,24930 2.8877

2*932 0,00097 L,22118 3,1340

2.358 0*00107 1*17597 2.9099

2,035 0.00148 1,13661 2.2446

1o874 0*00199 1.L1642 1,8001

1.704 0.00248 1,10327 L.5405

L,729 0*00296 1,09384 1,3738

L,693 0.00341 2,08661 1,2602
1,&69 Q*00386 1,08083 1,1761

L,694 0.00427 1,07605 1,1160

L,645 0.00468 1,07199 1,0689

1,640 0.00908 1,06849 1,0309

1.639 0.00548 t*06542 0.9995

L.6kO 0*00587 1.08268 0.9733
1,643 0,00626 L*06024 0,9520

L.648 0.00665 1.05803 0.9318
L,6§5 0,00703 2,05602 0,9152

1,662 0.00742 1,05418 0,9906

1.671 0,0070C 1,09248 0,8077

1,680 0.00819 1,09091 0,8763

1,69U 0.008S8 1,04946 0.8662

1,70d 0.00896 1,04810 0.0971

L.Tll 0,00933 1.04683 0,85L2

1.723 0,00972 1.04563 0.8432

1,735 0,01012 1,04451 0,8359

1.747 O.OLOS2 2.Qk345 0.8294

L*759 0,01092 1,342_4 0,8235
L*772 0,01132 2,041_9 0,_183

L.785 0*01172 1.04059 0,8135

L.798 0,01212 1.03973 0,8092

1,011 0,01252 L*03841 0*8053

1,825 0,01293 1.03813 0.8019
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G-2a

1300 PSIA I$Oa&R

THERMOOYNAH[C PROPERY[ES OF OXYGEN

TE_PEq4TURE VOLUHE [SOTHERN I$OCNORE [NTERN&L ENTN&LPY ENTROPY

OERIVATZVE OER[VATIVE ENERGY

DEE* R CU FTILB CU FT-PSIA/L8 _$IR/R BTU/L8 BTU/LB BTU/LB-_

99.673 0.01221 Z170,55 318.6 o83.011 -80,072 0050324
100 0001222 Z1G4,39 31708 -82,804 -75,943 0,S0453

105 0.01233 E071*03 305.2 -80.935 *77,967 0.52381

110 0001244 1900,34 Z53.0 -78.987 -75,993 0.54210

115 0.01256 1892025 281.Z -77,042 -74,019 0,55573

120 0,01ZE8 1016071 249.6 -75,099 -TZ,Ok7 0.57651

lZ5 0.01280 1723,67 256.8 -73,156 -T0*076 0.59261

130 0,01292 1643.06 248.1 -71,215 -680105 0,60807

13S 0,01305 1564*03 037*8 -69,274 -6b,133 0,6229S

140 0001310 1480,9Z 227.8 -67.334 -64,162 0,63729

145 0,01331 141S0Z7 _18,2 -6S.394 -62.189 0.651t3

150 0002345 2343.83 000.5 -630454 -600215 0066451

155 0.01360 1274*54 199.9 -61,51Z -58024@ 0,6r747

160 0.01374 lZ07.34 151*2 *59.570 -§6.261 0,65003

16S 0.81350 114Z.19 102.9 -57.624 -54.Z75 O.7OEZZ

170 0.0140S 1079,01 174.8 -SS,677 -SZ,294 0.71408

17S 0.0142Z 1017,76 167.0 -53*725 -S0,303 0,72562

100 0001438 950.39 15905 -$1,769 -48,306 0,73607
10S 0,01456 900003 IS2.2 -49.808 -46,303 0,74785

190 0001474 84S*05 145.2 -47,840 °44,291 0.75659

19S 0.01493 790*99 138,4 -45.863 -4ZeZ69 0,76Q09

ZOO 0.01513 738.60 131.8 -43.878 -40.23S 0,77939

Z05 0001534 667.84 IZS,4 -41.881 -38.186 0,78550
ZXO 0.01556 &38.68 119*3 -39.871 -36.1Z5 0.79945

Z15 0*01580 $91,06 11303 -37.846 -34.044 0.009Z4

220 0.01604 $44,96 10705 -3S.003 -31.541 0.01891

2ZS 0001630 S00,37 101,5 -33.739 -29,814 0.82847

230 0.01656 4ST,ZG 96.3 °310649 -Z7*657 0*03754

235 0.01689 413.39 90*6 -290506 -Z5,441 0.44747

240 0001721 373.74 85.4 -Z7.329 -23.185 0.85697

245 0.01756 335,_,_ 8000 -25.115 -250887 0,86645

250 0.01795 Zqq*61 75.0 -ZZ.BSB -18,537 0,87554
259 0.01037 064.67 70.0 -20.545 -16*126 8.86549

260 0,01884 231.41 64.7 -18,175 -13,642 0,89514

265 0.01937 175,56 60.2 -19.733 -11.065 0.90494

Z70 0.01998 169.5Z 54.9 -13,154 -4.345 0.91496

275 0002068 141014 50.2 -10*940 -50562 0.92433
260 0.02191 114.69 44,Z -7,739 °2,562 0.93615

285 D.02ZSZ 9100Z 40.4 -4,744 0,673 0094760

290 0.02379 69,45 35,7 -1,495 4,229 0.94996

294 O.OZS4$ 52,25 30.6 20077 8,204 0.97355

300 0.02767 35,96 Z6.1 6.014 12.675 0,96859

310 0*03427 27.38 1803 14.487 22.637 1.02169

320 O.0423Z 30,74 13.4 22,026 32.Z14 1.05168
330 0.04966 39*00 10,8 27.437 39,491 1,07409

340 0009606 47.84 4.2 31.026 44.320 1.09150

350 0.06L74 56*40 0.0 35,464 50.269 1.10566

360 0,06694 64,51 T,Z 38,430 44.652 1,11621

370 0007174 72,26 6*5 41.371 48.64Z 1,1Z91S

300 0.076Z6 79,41 6.0 43.453 6Z.346 1.13906

390 0008049 86.41 5.6 440449 640058 1.14614

400 0*08471 93,03 4*Z 48.80_ 69.196 1*14661

410 0.08868 95,39 4.9 91,044 72.40Z 1.16442

420 0,09Z53 105*4Z 4.7 43,226 74.400 1.17159

430 0,09627 111,45 4,4 45.333 76,509 1o17907
k40 0.94992 117,21 _,2 47,387 81,441 1.18581

kSO 0,14349 122.81 4.1 45.394 84,307 1.19Z25

480 0010699 120026 3.9 61.36Z 87,118 1,19843

470 0,11043 133.49 3.7 63*296 84.879 1.20437

440 0*11381 138,80 3.6 64.Z00 52.497 1.21009

490 0.11714 143,4Z 3,5 67,077 45*Z77 1.Z1562

400 0.1Z043 146,94 3.4 68.431 97,423 1.ZZ046

410 0012365 143,67 3.3 7_.764 100.439 1,ZE614

5E0 0,22690 158,73 3,2 7Z*$81 103,129 1,23117
430 0.13006 263.52 3,1 74.300 105.694 1.23606

940 0,13324 168.24 3,0 76,166 100.240 1*04062

550 0,13637 172.92 2.9 77.938 110.785 1.Z_544

460 0,13947 177.44 2.8 79.700 113.Z74 1,24997

970 0014Z94 182.11 Z*8 82,451 11S,767 1*29434

480 0,14461 186,64 2.7 83.19k 114.Z47 1.Z4070

590 0,14866 191,13 2.6 84.929 120,715 1,24292

600 0,14168 195,56 2.G 86.648 123.171 1,26704

+ TWO-PHASE OOUNDIRV

CV Cp VELOC[TY
OF SOUNO

8TU / LB -R FT/$EC

0,207 0.345 3861

O.EG6 0.395 3848

0,262 0.394 3802
0.240 0.394 3744

0,254 0.355 3669

0,240 _,39_ 3630

O,ZST 0.394 3570

0.244 0,39_ 3510

0,049 0.394 3448

0,237 0,394 3305

0,234 0.395 3322

0,23Z 0.395 3259
0.229 0.395 3193

0,226 0.396 3128
0.224 0,397 306_

0,Z22 0,398 Z999

0.219 0.399 2928

0.Z17 0,_00 2861

0.Z14 0.402 2793

00213 0,403 2724

0.2_1 0.406 Z656
0,204 0.408 2487

O.ZO6 0.411 0416

0.204 R.414 2449

0,202 0.418 2379

O,ZOO 0.423 2306

0.190 0*428 2237

0,196 0,434 Z164

0,159 0,_46 ZOb5
0.198 0,444 1995

0.147 0*463 1914

0.196 0.474 1836

0,195 0._90 1757

0,154 0.503 2660
0.154 0*424 1587

0,194 0.548 1491

0.154 O,SOZ 1401

0,195 0,621 2302

0,196 0,677 1207

0,202 0,744 1100

0.293 0,836 598

O.ZO4 0.451 914
0.206 1,028 7c_

0,199 0,828 769

0,192 0,643 770

0.166 0.433 79&

0.10Z 0,464 017

0,178 0,418 837
0,174 0,384 856

0,173 0.360 875

0.171 0,341 893

0,170 0,327 9l$

0.168 0.314 528

0.167 0,305 444

0,186 0,Z97 963
0,164 0.290 974

0.164 0.284 9ql

0.164 0.270 1005

0,163 0,274 1020

0,162 O,ZTO 1033

0,162 O*ZE6 1047

0,161 0,263 1060

0,161 0,260 107_

0,161 0*256 1085
0.160 0.Z54 1044

0.160 0.243 1111

0,160 0.242 1123

0.160 O.Z40 1134

0,145 O*Zk9 1147
0.155 0.247 114q

C.155 0.2_6 1170

0.159 O.Ek4 1181

-_ 366
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1300 =$IA _S081P

TEMPER&TURE 0ENS[TY V(OHIOV_ ¥(3P/DU) v -V(OP/DV _ (OV/0T_/V TM[_qAL VZSCO$ITY THERNAL 0IELECT_ZC _RANOTL
CONOUCTZV[TY DIFFUSIVITY CONST&NT NURB£R

O(G. R LB/CU FT RYUIL9 P$I6*_U FT/BTU PSZ4 I/OEG. R 8TU/FT-HR-R L8/FT-$_C SQ FT/HR
X 2_

+ 99.E73 81.90220 220.61

100 01,8542k ZZO.;1

105 81.11885 ZIT*;S

120 80.)8060 Z1;.;S

115 79,63920 Z11*41

120 78.99635 208,33

2ZS 78.14572 Z65.20
130 TT,3q292 Z02.03

135 ?6.63554 198o81

140 75.87314 195.53

145 ?5.10921 19Z.20

150 74.33119 188.82

155 ?3.550;5 185,37

160 72.76241 181.86

165 71,966Z0 178.28

170 71o16102 27ko6_
215 70°34594 170o92

180 69,51990 167.22

185 68.6817Z 163.25

190 6?,83009 159o25

195 66,96351 155.2;

200 66.28028 151,10
205 65.L78;7 1;6*86

210 6;025589 1;2.52

215 53,3_000 130,08

2Z0 _2*33709 133,Sk

Z25 62,33611 128.89

230 60.30090 124,16

239 59.Z1780 lZ0*;5

2;0 58.09811 119.?Z

245 56,93217 110.80

250 55,71150 105,8k

255 5;.42619 100o70

260 53.06609 99*S0

Z6S 51.61615 90.3_

270 §0,05622 84,75 5,684

279 ;8.36075 79*20 5,347

280 46.k9333 73.36 k,991

285 44.;0407 67.66 4,650
290 62*02678 62.17 k*206

zq5 39.Z9136 55,15 3.827

300 36.14333 51.25 3.520

310 29,17993 64,57 3o035

320 23,62951 4;.60 2,863

330 20.13708 46.14 2.793
3;0 27,83954 ;9*67 2,757

350 26.19451 52.78 2.728

360 26,93866 99.95 2.705
370 13.93737 59010 2,678

380 13,10924 62.27 2,655

390 12.;0913 65*38 Z*635

;00 11*80509 64,44 2,617

420 11.27605 71.46 2.601

420 10090712 ?4,64 2*586
430 10*38712 77,3T Z*572

_;0 10,00777 80.26 Z*560

_50 9,66262 83,11 2,5;?

;bO 9034660 85,93 Z,538

;?0 9*0556b 88,71 2,529
;80 8.78651 91.46 _.520

490 8,53646 94,19 2.522

500 8030325 56.89 Z.505

SZO 8,08501 99.58 2._98

520 7.88015 102,24 2.491

530 ?,68?30 104,89 2.489
5;0 7050530 107.$3 Z*;79

550 7.33315 110.16 Z,_73

560 ?.26996 122*79 _*;67

570 ?,01496 115*;0 2,461

S80 6,967k8 118.02 2.k56

590 6.72692 120,63 2,k50
600 6,59275 223.2; 2.64;

1;*$86 1?7775.97 0.0_17921 0,21230

1_.572 1771b;.79 0.0_17936 0.11222

2_.352 167999.87 9.0018165 0.11082

16.125 159180.63 0.0_18407 0,1_93_

13.891 290697._3 0.0618661 0,10779
13,652 142539.61 0.0_18929 0,10617

1_.408 134697,;_ 0,C_15212 0.10449

13.159 127161,34 0,0019511 _,102?7

12,907 119921,64 0.0615429 0,10099

12,651 112969.04 0.0020167 0.09918

12*393 10629;.3? 0.0020528 0.09?32

12.133 99868.67 0.002091] 0.095;;
11,8T2 937;3.18 0,2021328 0,09352

11,610 87869.32 0,0021779 0,09158

11,349 82198.?? 0.0022248 0,08962

11o080 76783.39 0.0_2276_ 0.08?6;

10.820 71595°31 0,002332; 0.0856;
10,570 66626.89 0.GC23933 0.08363

10,314 61870.?8 0.002_59? 0°d8161

10.061 57319,89 0.0025323 0°07958

_.810 52967.;? ).0026122 0,07?94

_.563 ;_807.(8 O.O_Z?OC3 0.0?550

Yo320 ;;832.68 _.0027979 0.073;5

Y,080 41038.66 0,C029065 0,07139

8.86; 37619.90 0,0U30279 0,06933

_.611 3397_.8_ 0,01316;; 0.06?26

S,380 30690.6; 0.0033107 0.06519

8.150 27573,26 0.0034942 0,06312
?,669 2_4?7.94 0.0£37001 0,06101

?.422 21713.67 0.0539352 0.05891

r°l;O 19129.78 0.0041829 0,05682

S,878 16691,92 0,0046903 0.05671

S.610 14404.90 0.00_8598 0,05259

S.288 12280.00 0.0052688 0,050;6
6.021 10300.66 0.0058407 0,04831

8685,54 0,0064686 0,06613

6825,66 0.007347k 0.04392

5332.29 0.0084719 0,04164

;041,77 0,0100103 0,04010

2936°0? 0*0122624 0,03864

2093.04 000148895 0*03709

1406,06 0*0189658 0.03565

799.00 0.0228657 0*03189

?27.24 0.0185998 O.02?tS
785.30 0.0131542 0.02393

853°43 0,0107281 0.02205

913*39 0.0687836 0*02086

963.62 0,007k656 0,02012

1005o75 0,0065022 0,01956

1042,26 0.0097767 0.01918

1072,30 0,0052213 0,01851

1096*21 0,006P743 0.01873

1120.70 0.004;064 0*01861

1240.30 0.0_40983 0,01854

2151.69 0,0038361 0.01850

1173*00 0.0036102 0,01845
1186*63 0,0034135 0.01851

1198.81 0.0032405 0,01855

1209,75 0.£&30870 0,01860

1219*61 0,0G29;99 0*01867

1228.54 0,0628266 0.01875

1236.66 0,0027150 0.01885
1244._6 0*0026136 0*01089

1250,83 0.0625209 0,01902

1257.05 0.002435? 0.01915

1262.78 0.0023572 0,02928

1268.06 0,0022846 0.01942

1272.96 0,00221?2 0.01996
1277,51 0*06219;k 0*01970

1281,74 0.0020958 0.01985

1205.69 0,0020_08 0.92000

1289.38 0.0019892 0._2015

_3._62 0.003_7 1._7138 5.5080

k3,195 0.003;7 2.5?099 5.6701

3_,320 0.003_6 1,965_8 5.0657

35,828 0.003_5 1.$5916 _.6566

32,682 0*003;3 1.55323 4,306_

29.0;7 0.00341 1.54_g 3*9909
Z?.2gz 0*00339 1.5_133 3.7_67

24°_8_ 0,00337 1.53535 3*;506

22*913 0*0033; 1.52935 3,2198

21.041 0,00331 1,52333 3._119

19,354 0,00328 1.51?28 2*8247

17*032 0*00325 1.51120 2.6563

16.46_ 0.00322 1.50508 2,50;9

15.223 0,00318 1*;90_2 2._691
14.106 0.00314 1.49271 2*2;?5

13,098 0.0031( 1°48645 2.1390

12.100 0.00305 1._8013 Z.O;2S

11.36_ 0*G0301 124737; 1.9570

19,62_ 0,00296 1.46726 1.8827

9,953 0*00291 1.46076 1.8161

9*3_6 0.00286 1.45;09 1.7_94
0,796 0.00280 1.44735 1,7113

8.298 O,OOZ?k 1.;;048 1,6712

7.866 0,00268 1o433_7 1*6389

?.;35 0.00262 1,62631 1.6143

7.082 0*00255 1.41898 1,5971

6,721 0,802;8 1.411_5 1.$876

6.410 0.00241 1.40370 1,_860

6.121 0*00231 1.39562 1,6098
5,803 0.00223 1.38730 2.6313

5,666 0.00215 1,37867 1,6638

5,466 0*00207 1.36967 1.7094

5.263 0,001_7 1.360_; 1.?6_

5*056 0.00289 1,35031 1.0150

;°844 0°00177 1.33978 1._047

;.626 0,00168 1*32851 1.9789

k,399 0.00156 1,31633 2.098_

;.162 0°00146 1.30301 2*2360

3,911 0.00133 1.28821 2.3780
3*665 0.00122 1.27150 2.5631

3*360 0.00113 1.25247 2.7271

3.062 0.0010_ 1.23080 2.9_18

2,699 0,00106 1.18378 2.9018

2.138 0.00139 1,14719 2.3_50

2,94_ 0°00185 1.22456 1*8839
1.841 0.00232 1*10g84 1.6017

1.776 0.00278 1.09939 1.4193

1.733 0*00322 1.09145 1.29_2

1,705 0.0036_ 1.00515 1,2055

1,686 0,00407 1,079_5 1.1386

1.674 0.00447 1,0?558 1.0879

1,667 0.00486 1.07181 1.0472
L,684 0.00524 1,06852 1.0137

1.66_ 0*00562 1.06561 0.5858

1.666 0,00600 2*06301 0.9621

1,670 0.00638 1.06066 0.9417

1,675 0,00675 2.05853 0.9241

1*682 0.00?13 1.05658 0*9087

2.689 0.00?50 1.05478 0.8951
2,698 0.00788 1.05313 0.8831

2°?07 0.00825 1.05159 0.8?24

1,717 0.0086_ 1.05016 0*8629

1._27 0.00898 1.0_882 0.8566

1,738 0,00938 1.04756 8.8481

1.750 0,00975 1,04638 0,0405
1._62 0.01013 1.04_26 0.8337

l.?T; 0.01052 2.04421 _.8275

1.706 0°01091 1*04321 0.0220

1.798 _.01135 1.04226 0,81T0

1,811 0.0116_ 1._4136 0.8125

1,02_ 0,01_00 1.04050 0.808_
1.837 0,012_7 1,03969 G.80_7

rWO'PH&SE _OUNDARY
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THERHOOYNAMIC PROPERTIES OF OXYGEN

1350 POZA ISOBAR

TENPERSTU_E

DEC. R

VOLUHE Z$OTHERH ISOCHORE INTERNAL ENTNALPY ENTROPY _ Cp VELOCITY
DERZVATIVE OE_IVATIVE ENERGY OF SOUND

CU FT/LB CU FT-PSIA/LB PSIAtR BTUIL8 8TUILB BTUIL8*R BTU / LB -_ _T/SEC

* 99. T43 0,01221 21/3.64 315.6 -83.003 -79.952 0.50332 C.267 0,395 3863

100 0.01221 2160,78 318.0 -52.9C3 -79*050 0,5_433 C.Z66 0.395 3860

105 O*01Z3Z ZOTS.;B ]OY,; -00.955 -77.875 0.52361 O.ZG2 0.395 3805

110 O*qlZ;; 1984,85 Z93.2 -79,013 -75.901 0,54197 O.ZGS 0.395 3749

115 0,_1Z55 1096.53 202.4 °??.066 -73.9Z0 0.55951 0.254 0,39; 3692

120 0.)1267 1O11*36 Z?O.O -?S.124 -71.957 9.576Z9 0.Z51 0.394 3633

lZ5 0.31279 1728.38 259.0 -73,183 -69.906 0.59238 O.Z;? 0,394 3574

130 0,01992 1647,65 2;0,3 *71*244 *68.015 0*60784 0.24; 0.394 3513

135 0.31304 1569.69 235.0 *09.305 °66.045 0,6ZZ71 0,Z41 0.394 345Z

140 0.31317 1493.85 ZZ8*I -67.367 -64,074 0.6370; 0.Z37 0,394 3389

1;S 0.01331 1420,29 218*5 *65.429 -62,103 0,65088 0,Z35 0.394 3326

150 0.01345 1346,93 209.Z -63.491 °60.130 0.66425 0.Z32 0.395 326Z

155 0*41359 1Z79,72 2OO*Z °61,552 -$0.155 0.6772D 0,Z29 0,395 3198

160 0._1374 1212.61 191.5 -59.612 -56.178 0.60975 O.ZZ7 0.396 3132

t6S 0*01389 1147,$4 IS3.Z -9_.670 -94.198 0,?0194 0,224 0.396 3067

170 0.01404 1054.;S 179.1 -55,725 -5Z,214 0,71378 0.222 0,397 3000

17S 0.01421 1023.30 167.3 "93.776 -50.2Z5 0,72531 0.219 0.390 ZQ34

140 0.01437 964.03 159,6 -51,8Z; -40,Z31 0,?3655 0,Z17 0,;00 2867
185 0.01455 906.58 152.5 -49.566 -46.Z29 0.?;752 0.Z15 0.401 Z799

190 0,01473 850.91 149*5 -47,90_ -44.2Z0 0.75824 0.213 0.403 2731

195 0.01;9Z ?96.96 130.7 -45,930 *4Z,201 0.76873 0,Z11 0,405 Z663

ZOO O.0151Z 744,65 13Z,Z -43.949 -4U.170 O.?T90Z O.Z09 0.40? ZSq5

ZOO 0.01533 694,06 1ZS,5 *41,955 -38.1Z7 0.75911 O,ZO? 0,410 2526
ZIO 0,01554 645.02 119.? "39.954 -36.069 0,79903 0,205 0.413 Z457

215 0.3_577 597,54 113.8 -37,936 -33.992 0.80000 0,Z02 0.417 z3ee

Z20 0.O1602 591,99 1o8.0 -35.90o -31,896 0,81044 0,200 o,;zl 231o

ZZ5 O.OIGZB 507.15 10Z.4 -33.544 -z9,775 0.02?9? 0.196 O.;Z6 ZZ48

Z30 0.01659 464,Z0 96.9 -31.765 -27,6Z7 0.83741 0.196 0,432 IX??

235 0.01685 4Z0.3; 91.I -29.63Z -25,419 0.54690 0.199 0,4;; Z081

Z40 0.01717 380.75 56.0 -2T.469 -Z3.176 0.05635 0.195 0.453 ZOOS

245 0.01752 343.12 80.6 -Z9.269 -ZO.S90 0.865?? 0.197 0.461 1920

ZIJO 0.01790 3_6.96 75.6 -Z3.03_ -16.556 O,8rSZO 0.196 O,;7Z 185Z
295 0,01831 Z?Z*10 79,7 *20.741 -16,164 0,04_68 0.195 0.40$ 1773

260 0.018?7 Z39.12 65.5 -18,396 -13,704 0,094Z3 0,194 0.498 1687

Z65 0.019Z8 Z07,50 61.0 -15.982 -11.16Z 0.90392 0.193 0.5Z1 1609

270 0*01986 I77,61 SO,6 -13,403 -4.517 0,91380 0.193 0.539 1519

Z75 0.02053 149,39 51.Z -10.880 -5.740 0,92397 0.194 0.570 14IF

IS0 0.0213Z 123.02 46.3 -8.14_ -2.SZl 0.93451 0,194 0.604 2331

Z85 0.02226 99.40 41.? -S.Z52 0.31Z 0.94560 0.195 0.652 1241

Z90 0.0234Z 76.11 37.0 *Z,139 3.715 0.95744 0.201 0,718 2134

Z95 O*_ZSS9 60,09 32.1 1.Z44 ?,469 0.9?025 0.20Z 0.703 1040

300 0.0Z879 45.9Z Z7.9 4.9Z] 11.621 0*96422 O.Z03 0*8?8 996

310 0*03237 31.08 ZO*O 12.962 21.053 1.01§14 O,ZIS 0,978 830

320 0.0396Z 31.50 14*6 ZO.SZ9 30,334 1.OkkGZ 0.200 0.84? 767

330 0.04667 38.49 11.? ZG*Z10 37.876 t.06764 0._93 0,670 ?S?

340 0.05292 46.91 9*9 30.7Z0 43*950 1.06599 0.16F 0,554 802

390 0*05861 55.34 5*6 34.458 49.086 1.10089 O*lSZ 0.480 0Z1

360 0*06361 63.;Z ?*? 37.708 53,610 1.12364 0.179 0.430 841

370 0*06833 71,10 ?*0 40.6Z9 57.710 1.12460 0.176 0.394 559

380 0.07277 78,43 6.4 43.322 61.513 1,13512 0.174 0.366 076

390 0,07690 SS._ 5.9 45.84Z 65.065 1.14436 0.172 0.348 899

400 0.08100 9Z*Xk 9.5 44,Z33 64,483 1.15291 0.170 0.332 913

410 0.04460 96.57 S*2 60.5Z2 71.740 1.t6099 0.169 0.328 930

420 0*08863 104,77 4.9 5Z.?Z? 74.883 1.16693 0.168 0.309 946

430 0.09226 110,76 4.7 54.063 77.931 1*175?0 0*167 0.300 96Z

k_O 0.090J03 116.55 4.5 56.94Z S0,897 l*1825Z 0.166 O.Zq3 977
450 0.09930 1ZZ.Z3 4.3 58.97Z 83.795 1.18903 0,169 0.Z87 993

_bO 0.10Z70 127,?; 4,1 60.960 86.633 t,195ZT 0,164 0.Z81 1007
470 0,10604 133.13 3.9 62.911 89.419 1.20126 0.163 O*Z?6 1o21

4oo 0.10932 138,39 3.4 64.631 9Z.159 1.Z0703 o,163 o.27z lO35

490 0,11256 143.55 3.6 66.7Z2 94.860 1,ZIZGO 0.162 0.Z68 20k9

500 0.11979 1_6.6Z 3.9 66.590 97.$25 1.21790 0.262 O,ZGS 106Z

510 0.11890 153.60 3.4 ?0,435 160,159 1,Z23ZO 0.161 0.26Z 1076

SZO 0.12202 166.50 3.3 72.Z62 102,165 1.22826 0.161 0.259 1088

$30 0,12511 163.3_ 3.2 T4.071 105,346 1,23317 0.160 O.ZG? 1101

540 0.1Z816 168.10 3,1 ?S.SGS 107,904 1.Z3795 0,160 0.255 1114
550 0.13119 17Z,02 3.0 77.640 110,442 1,24261 0.160 0.Z53 1226

560 0,13420 177.47 3.0 79,415 112,963 1.24715 0.160 0.251 1134

570 0,13718 182,08 Z.9 81.174 116.461 1,25159 0.159 O.ZOO 1150

580 0*14015 186.64 2.8 82.923 111,957 1,Z5592 0.159 0.Z48 1161

590 0.14309 191.17 2*7 S;,66_ tZ0.435 1,26015 0.159 0.2;? 1173
600 0.1460Z 195.65 Z*? 86.397 12Z,900 1.26430 0.159 0,Z46 1184

TMO'PHSSE 30UNOARY
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C -2e

THERMOOYNAMIC P_PE_rIES OF JXYG_N

L35P PSIA ISOBAP

TEMPERATURE OEqSITY V(DM/GVIp V(DP/OU) V -V(gP/GV) T ('_V/CT_/V THERMAL VISCOSITY THERMAL DIELECTRIC PRANCTL
:O_ID_CfIVITY ]IFFuSIvITT CONSTANT _QM_ER

DEG, P LB/CU FT 8TU/L8 PSII-CU FT/BTU PSIA

_OO 81,a773_ 220,73

t_S 8[,1WZg6 2LT,?_

115 79o66559 211,76

120 78,92199 Z_8°69

1Z_ _8,17_69 _5,58

_0 T5o90666 _95.96

1_5 75o_0_? 192°6_

150 7_,36_33 1_9,Z7

155 73._9&_ 1_So8_

160 72._0373 18_o3_

_5 72,00987 _78°80

L?n 71o_07Z_ 17_°17
175 ?0o39_93 I?I°WT

180 69.5_%_1 1_7°?_

185 68°73?05 _63o85

_90 67o_8g06 159o9_

195 6T._Z6_ _5_,89

ZOO 66o_7T0 _5_o78

Z20 6_,33379 1_3.Z?
Z_ 6_*_q_3 %38,87

Z25 61o_35_ 1Z9,76

Z35 5g,33775 _2_,_3
_0 58°_3065 $16o75

Z_S 57°079_4 111,g0

250 55,_637 _07o03

Z60 §3,ZTS_ g6,89

265 5_.56183 9_,8S

Z?O _0o3_33 86,40 _°?3Z

_75 _o_0501 82.02 5oWZ6

ZSO W6ogl_l_ 75.34 5.078

285 _,_zg_T 6q.8_ _.7_6

290 _Z,?03_6 6W.63 _.32_

29_ WO,_SZ91 58,83 3,969

3QO 37o]2_5g _3,9T 3°6T4

310 30,_g65_ _6°99 }o16_

320 _5oZ388T _°_ _,93T

330 21,_889 WT,0_ _o_3

3_0 %8o59559 _9°72 Z°795

350 17,_8_78 52,70 _°7_0

360 15o?_57 S5o79 Z°733
370 %_o635_0 58.89 _,70_

390 2Zo_qlO! 6_,1Z _,65_

_00 _2o3_S_8 68.18 Z,638

_0 %1o?_%_8 71,20 _o62_
_2g 11o2_Z68 T_°18 Z,5_

_30 10o_3T15 _7o1_ Z,_gl

_0 1Do_3552 _0o0_ Z,578

450 10o070T3 _2o87 _o565

_0 g.73723 _5,69 _.555

_0 9,_728 91°23 Z.536

_ 8,88W33 93*96 Zo5_8

500 8,63933 96o6F _o5E1

_10 8,_n_5 99°3_ _o513

520 8o_9537 10Z*02 _,_@7
530 ?°993Z_ _0_o67 _o_CO

550 ?,62_3g 109.q5 _°_88

560 7.W_6_ 152.57 2°_8Z

5_0 To28gS_ %15.19 2°_76

580 ?*13538 12T,8_ _,_

I/ DEG, _ BTU/FT-MP'R LSIFT-S_ S_ FTI_G

1W,573 L77573,92 0,L_179_ 0°11226

_3o_93 %51112°b7 _,CC1862_ 0._785

13o_09 _35%15,95 0,Gu29169 0,1U_57

$_°653 _17393o52 _oQGZ_11_ 6,09_Z6

1_o3g_ lU6728oq_ 0o0_20_70 0,097_1

%Z.13b 1_317o3_ O,_ZO_S_ _.d95S3

1_o_1_ d82_2o_ _,_£2169_ O,Og16g

1_°3_3 8263_._G 0°00Z_166 0°0_973

1Lo_93 ?TZZ$.C_ 0o&_22675 _.0_776

13,83_ 7_035o3_ 0o_C23Z26 0,0_577
1_o576 67D6g,3_ Oo_G_38ZW O,Q_377

1_6g _7767,36 O°G@_Lsg 0o97973

9o8Z0 53_?,S3 _,CG_sg?2 _,OTTTC

_o333 _5Z88o1_ 0o0_2T787 0,07362

_.632 3_35°5_ _oQG313_T 0o06T47

8o_0_ 3_157°_1 _._Q328S3 0o06_42

T°697 2_gwI,gZ 0°0036_0 Qo_61Z6

To_5_ 2217_o_7 O°OG3880q 0°05g_8

?o_73 195B_,_9 _°G_k1159 C°957_C
5,g16 1715Lo79 0,00_40_3 _,0_01

_,3_9 12739°8_ O,O0_13gs 0,_081

_*080 10762.27 0,C_$668q Go_&9

8g_1.55 9,0062_0S 0,_W6S5

?2TB.UZ 0.0070305 O.OWW38

5771olt O,CCS01kZ 0°0_217

3335,_ _o01119%_ 0,03901

2_1_,_9 0o013_10_ _°03746

_7%3°88 0oC162S_ 0.03603

_6_o35 5oC20aZ_6 0.0_262

_g_og_ 0o8186_30 0,02829

_6o3_ 0o0_11_98 0o02Z82

9_,6g 9.C0g_037 _,0Z$_1

t¢??._ O,oLsg_g7 O,01gs7

1237,$[ _.0(_733 _,02905

12_0o_W _,0c3_g63 C,_1_76

1Z1_°_ 0,06366_$ 0,01874

123U,97 O*G_34SS_ 0°0287_

125S°_ 0.00312_Z G,_882

12_5°g% O°Go2g_12 O°01a_e

_27S,37 O°C_B_5 0,_189_

_Z83,97 0°_27_G8 0.01903

%291,sZ _o0626362 0o01_07

Izgg,cO 3oOG25_IW 0o_g19

13_?,26 0._230C3 0.019_8

1331,?? _,C_210_1 0,_00

1335.96 O°O_CSZ_ C,a2_1_

1339o_8 _,_C1999g O._2g

x IC _

3_,_hL 0,803;E

32,78_ 0o093_

27o38_ 0o_339

_,996 0°_033_

1,57L_8 5.51W_

1,5721_ 5,_9_q

1o_6_27 5oC5T6

1,55936 W,6677

1._W156 3o7_57
2o_355g 3o_8q

1,529b0 3°ZZT_

_o_2369 3°Q190

Ig,_Z_ O.O0$Zo 1,S1756 Z,8313

17.90Z 0.0C32_ 1,511_q 2.b6Zk

_6°_6 0.0_322 1o_5_8 Z.5_05

15.255 0,0031_ 1°_99_ Z.37_

2_o16_ 0,0031_ 1,_3U5 Zo2522

_3,15_ 0oG032( 1,W86_1 Z,1_3_
12°Z_L 0o0030_ 1.W8051 2,_62

11oW_6 0,00301 1,_7_L_ _o960_

9og98 O,OOZg2 1,W611g 1°81_4

_,38_ OoOOZ_6 L°_5_58 1,76%1

B,837 0,002_1 L._?Sb 2o71_

8.337 0o00Z75 1o_1_3 $o67_7
T,_3 0o00_69 1o_3_&5 1.6387

_,_71 0,00Z53 1,_6_5 1,6133

7,09_ 0,0D257 1°_19_7 1,5953

6.7_ 0.0025G 1,_1Z20 1o_8_7

6°1_3 0o00_3 1.39651 1,60_8

5o_89 0,00Z24 1,3_8_8 L,0_33

5o69_ O,QOZ%7 1,37975 _.6530

_o_g5 O°OOZ09 1o370_9 1,6966

5,29W 0o00_8_ _°$6161 _o?_83

s,oga 0,00192 _o3_186 1,Tgsg

_o88_ 0°0018_ 1,]_1_6 1,879_

_,217 O°O0$_g 1.306Q0 _o_73S

3,976 0,0C_38 _,ZglgZ Zo3070
3oTZZ 0o00_27 1oZ762_ Z,_6_8

3oW5_ 0,0011g 1o25_6S 2o59g_

3.175 0,0011( 1,Z3890 Zo7837

Zo&33 0,0010@ 1oL9526 2,a_30

_o_ 0,0013_ 1,15772 2,_86

2,025 0,00173 1.1328g _,9622
1.90[ 0o00_18 1,11659 1.66Z1

_°?T5 0°0030_ 1,09539 _o33_5

_o74_ 0,003_7 _oQ895_ 1°_33_

1,71_ 0,0038g _o08392 1.1585

_.?OW 0°00_7 _,07921 1.1071

1,b95 0o00_65 1,07528 1o063_

_,59d 0o0050_ 1.07166 1°0_80
%,68_ 0°0053g 1°_68_6 0,g983

1.68_ 0,00576 _°06560 0,9_3Z

$o691 O,Dn61_ $o063_ 0°95L7

[.695 O,OO&_9 $*06105 0.9331

%o?0_ 0o00_86 to_58gg 0°916_

%.?t_ 0,_075_ 1.05535 C,d_99

_,TZ_ 0o0079_ 1,_5373 0.87_6

LoT3_ 0,0083_ 1,0_ZZZ 0,8696

1,7_ 0,_0903 1,0_9_9 8°_531
1o765 G°009_1 1,0_8_5 Coa_51

_o?76 O°OOgT_ 1°0_?u8 O,_3_q

1,922 0.0209_ _._39_ _o8_

1,_2_ 0o011_8 _,O_3uG 0,b157

_._37 G°01166 %°QWZIO 0o8_14
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G-2o

k

IWOD _SIA ISOBIR

TEMPERITURE V_LUHE

OEG. P CU FT/LB

• gq.8%W 0,3%221

_00 Q,_t221

105 0.01232

$10 0.]%2W3

115 0.01Z55
120 0.01Z67

125 0.01Z79
130 0,01291

135 0.0130;

1;0 0,01317

%W5 0°01330

150 O.01S;k

155 0.01358

160 0.01373

165 G.01308

170 0.01;03

175 0,21;20

100 0.01;36
_SS 0.01;5k

190 0._1;72

195 0.01;91

200 0.01516

Z95 0.01531
Z10 0,11553

215 @,01075

220 0.01500

ZZ5 C.31625

Z]O 0.01657

235 0.01682

2_0 0.017%3

Z;5 0._7;8

250 0.01785
250 0.01825

260 0.01870

265 0.01319

ZTO 0.01976

ZTS 0.0Z0;0

Z00 0.02[1_

ZeS 0.02202
290 0.32399

295 O.02;kL

310 0,03086

320 0.03752

330 O.O_kO0

SkO 0.00005

350 0.05555

360 0.06055

370 0.06517

380 0.06953

390 3.0736N

wOO 0.07?58

_10 0.08136

_ZO 0.08502

_30 0.08057

;wO 0.09203
;50 O.09_kA

W60 0.09072

kTO 0.10L97

_80 0.10516

_90 0.10831

500 O.LtXk$

SLO 0.1t;;7

520 0.117_9

530 0.1Z0;9
5_0 0.12365

550 0.12639

560 0.%7935

570 0.13Z20

550 0.13500

5_0 0.13793
_0 0.1_077

• TwO-;HASE _OUNOARV

THERMODYNAMIC P_OPE;_T[_.S OF OWYG_r_

ISOTHERM I$OCHORE INTERNAL ENTM6LPY E;ITR9PY C C;; VELOCITY

DERIVATIVE DERIVATIVE ENERGY OF SDJ_G

CU FT-PSI41LB P$IAIR OTUILB BTUILe BTU/LB-R _TU I LB -_ _TISEC

2176.69 ]18.6 °52.995 -?_.811 0.5_]3 ° ;.767 O._q5 3_65
2173°1_ 1_*2 -52,9_3 -79.757 O,50W_ _._57 _,3_5 ]86)

Z0_9,53 305.6 -_0.q76 -77,7_2 _.SZ_w[ _.Z6Z G.395 _G_

1901,_0 _5_.7 -77.090 -7_.8_7 _,55_29 _._5_ _,39_ _69_

1816.00 270,3 -_5.%_ -71.866 (,.57507 0,_ 0.39; _63r

1733,0_ 259,2 °_].211 -65.896 0.59715 _,_ _,35_ 3T?T

1657.67 2_0.6 -71._?_ -67.926 n,60761 _.2_ 0,39_ 3517

_576.5_ 708.3 -69.336 -_5.956 0,622_7 _._L _,39_ 3_5_

1;58,7_ 72_°3 -67.W00 -6_.9_6 0,6_6_0 U.?3_ 0.39W 33_3

%_75,79 71_.7 -65._ -67._16 _,65063 :.235 0.3qW 3_3_

128;.88 _00,5 -6_,59_ °5_.071 0.67693 0,72_ _.3q5 3202

1217•86 151,_ -5q.65_ -5_.095 P.6q�;8 0.Z_7 0,3_5 3137

11_Z._ _83,5 -57.71_ -5_.11E C.711_5 O,_Ew 0,3_6 3077

1009.8d _75°W o55.777 -52.13_ g.713;Q 3.ZZ_ 0.397 3006

1026o83 167.6 -53.87_ -_u,1;7 C._501 d. ZZ_ 0.3q8 7939

969.65 160.1 -51°87_ -_,15; 0*73_Z; 0.717 0,399 2872

912,31 152.9 -_.9_ -_,1_5 0,rW719 ;._15 G._CI 2005

056.7_ 1;5,9 -_7,9_; °_,1;_ 0.757qC _,Z_3 O,wQ2 Z73_

002,91 13_.1 -_5,_6 -;_.132 _,76_35 0.711 0,;_; 7670

75_.7_ 137,6 °W;.OZ_ -k_.EQS 0.77566 O.Z_ 0._07 _602

700.25 I26,2 -_Z.C3_ -3_.066 _.70872 _.707 0.;09 2536

651.3_ L_0.1 -W_.03_ -36.:11 C,7_62 _.205 Q.WIZ 2_66

600,9_ tl;.2 °38,0_ -3_,_( e.50_37 0.203 0._16 7397

555,1_ tUO,_ -35*995 -_1.5_ 0._175_ _.ZG_ O.WE_ _325

_3,8_ 1_2.9 -]3,9;5 -Z_,735 G,_768 a.19_ 0._25 225_

_7_.0_ 97._ -31°07_ °27.5_4 0,_36_8 0,19_ 0._30 2185
;Z7,25 9_.6 -29,757 -75,397 0.5;613 O.ZO0 O._Z 2091

387.7_ 86.6 -27,606 -_3.16; 0._5573 _.158 0,W51 2071

350,Z_ 81,Z -25._2_ -Z¢,890 0,_6511 _.197 0,;58 19;2

31_,73 76.3 -23,198 -_5.572 0,87_;8 0._9_ 0,;69 1867

27q.60 75,; -_0,92_ o16,196 0,_5368 _,195 0,;81 _790

2_6.72 66,Z -10,60_ -13.761 0._9335 0,15; 0*_93 1705
715°37 61°0 -16.27_ -1L*Z;_ 0,_02_2 _,1q3 0.556 162_

105,57 56.7 -13.760 -e.630 0.91767 0.193 0°53_ 1537
_57,_g 52.1 -_I.ZOW -5._17 0,92266 0,193 0.55_ 1w52

131.19 _7.0 -_.535 -3.05_ 0.93798 O._gk 0.5R6 1359

1_?.62 _2.5 °5,7_9 -:,01_ 0,96375 O.tS_ 0,631 1272

06,2_ 36.3 -2,7_7 3,268 0._5515 _.ZOC 0,687 1173

67.86 33,6 0.505 6,_36 0•96735 fl,ZOd 0.76_ _07q

35.56 21.6 11.5_6 15.5_7 1.00_0_ 0,Z03 0.92_ 066

33.00 _6,1 1_._10 28.$86 1.0380_ 0,200 0._51 80_

30•;8 12.T _W,097 36.790 1,06179 0.%93 0.653 _99
;6.30 10.6 25.6_ _Z.551 1.05059 0.180 0.57_ 810

5;.50 _°2 )3,50_ _7.506 1.09600 0.183 0,w95 826

62,50 8.2 36.877 57o565 1.109_5 0.%00 O.W_Z _;_

70.18 T.; 39.801 56.779 1,1706q 0.177 O.WO_ _62

_7,5W 6,0 _.6_b 6_.67_ 1,_3_07 0.17_ 0.37; _79

5;,5_ 6,3 _5,222 6_,312 1,1_53 u.172 0,355 890
91,3_ 5,9 W?,660 67,772 1,1;930 _.171 0,33_ o15

_7.82 5,5 _9.968 71,081 1,157;7 0•169 0.32_ 932

_06,37 5,2 5_°727 7_.768 _.16515 0,168 0,3%3 9;0

110o13 _.5 5_.393 77.355 1.172W1 0,%67 0.30; 96w

_6.00 _.7 56,;97 8&.356 1.17_31 0.166 0._96 97q

121.71 W.5 55,5;5 63,78; 1,18589 _._65 6,290 99_
L77,77 _.3 60.55_ _6,150 1.1_219 0.16w 0,_0_ 100_

132.70 _,% 67,5_ _e.961 1,1982; 0.16_ 0.279 1_73

130,02 ;,0 6_,_67 _1,72; %.Z_05 _.163 0.27_ 1037

1;3.22 3.0 66.365 9;.;;6 1,_0967 _,167 0,270 1051

1_8.3_ 3.7 66.2;4 9_.130 1,71509 0,162 O.Z6T 1065

153,36 _ 3.6 70•106 _9°781 1.27034 0,_61 0.26; 107_
156,31 3.5 7_.963 1CZ.W03 1._2543 0.161 0.26L 109L

163.10 3.3 73,762 LO;.�q5 1.23037 0,_60 0._56 1103

16T.99 3.3 75.566 IC7,570 1.23510 0°16P 0.756 111_

%72.73 3,2 7_.355 11_,1_1 1.23986 0.16_ 0,25_ 112_

1_7.;3 3,_ 79,131 112.65_ 1._;_2 0.160 0,252 11;_
182.0_ 3,0 80,896 115,169 1.2_58 g.159 0,251 1152

1_6.67 2,g 82.652 117.669 1.25322 0,159 0,2_ _16_

_9_,23 Z,9 _.3_9 _26.156 1.257W8 _.15_ C,2_d 1170
195,75 2.5 86.137 122.631 1._6163 _,15_ O.Z_ 11_

370



C-2a

THERMODYNAMIC PR3PE_TIL c IF 3X_GcN

tW00 =SI_ ISOBAR

TEMPERATURE OENSITY V(DH/DVIp V(OPlOU) v -V(D_IDV) T (0V/DT_/V TMERMAL VISCOSITY THERMAL DIELECIKIC _ANOTL

CONOuCTIVIT_ JIFFUSIVITY _DNSTANT RUMBE_
DEGo R LBICU FT BTUILB PSIA-3U FTIBTU PSI_ I/DCG, @ _TU/FT-HP-Q L_IFT-S_ SO FT/H_

X 10'_

gq,St_ 81,_276_

100 81.g0035

IQS 81.16703
110 80,W3098

11S 79,69L92

120 ?8._95G

125 Ta,Z03_8

130 T7,;5360

135 T6.69qZ5

tWO ?S._O08

1W5 75,t756Z

LSO 7k,_0_33
155 73,62863

160 72,8W+67

t_ YZ,0533_

t?O 71,_$323

17S ?0,WW366

150 69.62363

$85 GB.?gZ03

tgO 67,9_762

195 67.28899 156,5W

200 66,Z1_5_ 15Z,_6
2OS 65,32256 1_8,29

210 .6_,_1093 IW_,OZ

ZlS 63,;?r3b 139,_

Z20 6Z,Stq19 135,18

Z2_ b1,5333_ t30.6_

230 60,5163W 1Z5.gT

23S _9,_5573 122.39
2_0 58,360_8 117.77

2_5 57,_2367 112.99

250 5b.03735 lJd,1_

255 _._367 103._

Z60 53,W_;_6 9_,_

Zb5 52.0983_ 93.3Z

270 50,619Tt _4,_

Z_5 _9.03092 _2.77

ZSO W?.30TS_ _7.23
255 WS.WtZ?I 71*_7

290 ;3.3_ZI0 o_.95

_g5 ;0.)_535 b1.3_

300 38.13737 55.57

310 32,_0Z19 w9,15

3_0 ?6,?_5_ W6o63
33Q Z2,72_ _7,5_

3We 19.36_17 kg. S8

350 18,]035_ 52,7]

3bP 16.51W93 55.70

370 15,3_3;_ 58.75

330 1;.3833C 61.81

39G 13,57990 _,_1

Wl0 12.29352 70,90

W20 %1,7615_ 73,q(o

_3Q tl.28_89 T6.89

;_0 t0._551 _9.79

WS0 10,w8068 82.65

WhO lO.LZ_3T 55,_

W_O 9._P679 _8,2b
;_O g.5090_ _t. QZ

;90 9.Z330; _3.7_

530 8,_?6GB _5,Wb

510 _._3603 _9,15
5_0 8,51103 %_I._

530 8._qq51 L3W,W7

5WO _*%0015 LO_.tl

550 /.41179 t09,7_

560 7,73_1 112,3_

570 7,_b_%6 11k*98
5_0 7._03_5 117o5_

5qo ?._5002 %;3,Z3
GOD ?.1C385 1_,8t

ZZ1.15 1W.58_ IT_331.IZ 3.CulT86q O._lZ36 _3,GOo Q.003;7 1._7168 5,5208

2_$,05 I_.57_ 1T798Z.TL 0._17_75 0.1tZ31 _3._3 Q.OP3_7 1._713b 5.503?

216,11 1k,35_ 1688ZI.39 G,C_IbIO_ 0.1_0q2 39,562 O,_g3_ 1._65_? 5,&695

Z12,12 t3.e9_ t51_6,3_ 0,0_185B_ O,lOTql 3Z._9_ 0.003_$ 1.55365 _.3_71

Z09,06 13o65S 1_33_2.26 0,0_1_853 O,L363Q 30,_d 0.003_ I.G_T3 _.blO_
Zos°gb 13°W11 t3S533,97 0,0G1912? O,LO_6_ 2T,W_I O.OD3_G %.5_179 3.72_6

202.8Z 13.162 tZ8001,72 0._01qW21 0.1J2q2 25.166 C.00337 1.$35e3 3._67_

199.62 1_.910 1Z0766.00 0.C_1q731 0.10116 _1.C8J 0.00335 1.5Z986 3.23_3

L_6o38 $_,b5S 113817._G O._G2006t 0,0993_ Z1.199 0.00332 %.523_6 3._Z6Z

193,0_ 1Z,39q 10_1W6o9_ O.PG20_I_ 0.09_51 lq. SGZ D.G0329 1o_17S3 Z.838_

189.73 1Z.%38 tO_?WSo_I 0.C_2078_ eo09_63 17.9_ 0,0032_ 1._1178 Z.b685

1_6.32 11.878 9_60_°_ _,O&2119t 0o=937_ 16.59_ O.O03Z_ 1._0569 Zo_t_2

18Z.8_ lt.61T 8871W._3 0.062162_ G.d_tSC 15.3_? 0,00319 1._9956 Z,379_

t79.31 1t.3_7 83068.6_ 0°G_22086 0.d898_ £_*Z_W 0.00315 1._933q 2,256q
175°T_ lt.097 7?657,83 Q,C_22587 C.057_8 13._09 O*GC31J I,W87£6 2.1_

$7Z.03 10°_39 72_7_._L _*00231_9 0.0_59Q 12°_93 0.00306 1,_8G_9 2.G_9q

168,25 10,583 G7_10,77 O.Ob_3T17 0,083q0 %1.W6_ O.O03D_ 1,_7_S_ 1.9635

16_°_ 10_329 62759,$3 0,&_2_35_ 0°0_89 10.?t9 O°COZg? 1,_6813 1.8B73

160.5_ 10,078 58Z13.63 0,CC25CS? _.079_5 IO.Q_J @.OOZq2 I,_616_ 1,8ZQ6

].830 53856,29 0,Gc2582_ O,OTP_B

9.586 kq711,09 0,0026668 G,07583

_,3_? _57kl.98 0,0C27_00 0,_T379

9°11t _1953.33 :*_2863_ 0.07176
5,8?9 38339.90 0.0C2978_ 0.069?2

8.GSZ 3_9T,18 Q.OP31077 P.06767

5._ 3%621,18 0,0_32525 0.0656Z

8.Z06 28508.7£ 0,CG3_170 Q,$6357

?,T2W Z_OW.16 0.0u36075 0.Q6150
P._S _Z62?,3b 0oG_38286 O.uG_3

7.Z05 Za_WO.78 O,CG_GS$9 C.0573T

5°16a 6_Q6.z_ 1.:_76t6_ C.0_268

3.813 _332._) l.c1_87q _o336_

3.z9% Lt51,_t 3.01_ 0.03_Z2

],020 _8_.L_ 0._18zs37 o°02_zq

Z.731 1076.8z 0.006873 _ 0o070_9

2.68L t1_8._ 0._5_62_ 0,0t965

Z.6_O £177.36 O.o_970w G,019_0

Z,6_t 1z_2.23 _.c_57c_ o,otg_

_,62_ 122_oc5 _,0_kz376 0,0t911

_.609 12_3.31 0,G&39_5_ 0.0t903

Z,_gs 126Q°37 0.0G_713_ o.oL49q
Z.$83 1z75._? 0.0_3503_ o.otsge

Z.552 1301.39 0.0031_6_ G.01903
_._ _312._ 0._30119 0.01908

Z.5_W %3Z_._ 3.GO28B20 O.Otql_

_.5Z9 1339.7_ Q°DGZ6585 C,01_25
2.5Z_ 13_7.3_ 0.£L2_616 0.01936

_.5C3 1366,6_ O,G_Z3157 0.01q73

?._97 t3T_.13 0,(C22_8 C,0198T

_,_9_ L377,2Z Q,O_218Q8 O,_Z_QO

_._80 1386,wt 0,C_635 O,3Z_Z8
_._75 1390.56 O.QG2OtG_ Q.Q20_3

9,k31 O.OP_5Z 1._5505 1,_629

8,877 0.00282 1.kW837 1.7136

8.3T_ O,_OZ_ 1._IS7 1.6723

T,q2_ O.OOZ?C 1._3k6_ 1._386

T.50_ 0.0_26_ 1._2T_8 1.b12_

?ot31 0.0025_ 1,_0_ t,5936

G.78_ 0°0C2S1 1o_J293 1.5520

6,185 0.0023_ 1,3q739 1,5_8_

S,_Z_ O.OOZZ_ 1,3_9ZS 1,61_

5.71_ O.CCZI o 1.38C_2 1,6W26

5.1_3 O._01a_ 1.35336 1.7_&_

_._93 0,G0%6_ 1.3211_ 2.GIS_

3.795 0.00132 t. ZS05_ _.382_

3.539 O,GOIZ_ 1._6_L9 Z._95¢

2.75_ 0,00111 1,_0538 _,7597

Z,35_ 0.001_8 1ot6795 2._595
Z.1C6 0.0016_ 1,1_133 2,031_

1,q63 O.OOZ06 1o123_8 t.7_1

1,_t8 0.00_9C 1.£GIWZ 1,3658

1.779 0.00331 1.Qg_EO 1._621

1.753 0.0037! 1,0_795 t.1_18

t,_35 0,00_08 1.0_290 1.1Z7C

1.723 0.00_ 1.07656 1.0801

1,71b 0.00_82 t.O?WdW 1.0_2_

1,712 0.0051e t°0715_ 1.0109

1,751 0.005S_ t.06861 0°9_

%.712 0.0059( 1.06597 0.96£7
%.71_ 0.006Z6 l.Q635q Q.9_1

LoTZ_ 0,00665 1°065_$ 0°92_0

L.7_? 0.00697 1.059_2 0.909q

t.73_ 0.00_32 1,05758 0,5966

1,7_Z 0,00_67 1,0_588 O._q_8
1._50 0,00803 1,05_Zq 0._7W3

t,76_ 0.0083_ 1.0_Z82 0,_67_

1.77G 0.00872 1,0_1_3 0,_58%

lo?_a O.o090q 1.05013 3,8w_7

1,791 0,009_5 1°0_91 0.8_Z2

1,_0_ 0.009_1 1°0_775 0.835_

1.8t_ Q.OlOLe 1.0_666 0.82q3

1.850 0.01128 1.0_370 0.81_

TWO-°HASE 3OUNOARY
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G-2a

1450 P$I8 I$0BAR

TENPERATURE VOLUNE

0EG* R CU FT/L8

gq,8e4 0.31220

100 0,01221

105 0.01232

110 0.01243

118 0.01254

120 0.01266

125 0.01278

130 O,01Zgl

135 0,01303

140 0.01316

1kS 0.01330

180 0,01343

XSS 0001387

160 00d1372

lbS 0,01387

170 0,01400
175 0,01419

100 0.0143S

185 0.01453

190 0.01470

198 0001489

200 0,0t509

205 0.01529
210 0.01551

215 0.01573

220 0.01597

225 0,_1623

230 0.01650
235 0,01679

240 0.01710

2N5 0.:1743

250 0.0t780

285 0.01810

260 0.01863

265 0.01911

270 0,01965
275 0.02027

280 0.02097

205 0002181

290 0.02260

295 0.02400

300 0,02550
310 0.02966

320 0,03538

330 0.04163

340 0.34750

350 0.05264

360 0.05774
370 0.06227

380 0,066Y3

390 0,07085
400 0.07440

410 0.07010

420 O,Oet&8

430 0,00814

440 0,08051

450 0,)g181
460 0.09503

4?0 0.09819

480 0.10130

4gO 0.10436
500 0.10737

510 0.11035

520 0o11329

830 0,11620

540 0.11908

550 0.12193

560 0.12476

870 0.12757
500 0,_3036

$90 0.13313

600 0.13588

TNERN00YNLHZC PROPERTIES OF OXYGEN

I$OTHERH I$OCHORE INTERNSL ENTH&LPY ENTROPY

DERIVATIVE DERIVATIVE ENERGY
CU FT-PSIAIL8 PSIA/R ETU/L9 BTUIL8 BTU/LB-R

2179.74 318,T -82,987 -79,710 0,50347

2177,54 318.4 -82,942 °?9,664 0,50393
2084,36 305.8 -00,997 -77.690 0,52319

1993.86 293.6 -79,054 -75.717 0,54155

1905.97 281.9 o77.114 -73.745 0,55900

1820.63 270*5 -75.178 -71.775 0.8?585

1737.79 259.5 -73.238 -69.806 0.59193

1657.39 060,8 -71.302 -67,837 0,60737

1579.38 238,5 -69.367 -65,868 0.62223

1503.70 228.6 _7o433 -63,899 0.63655

1430.20 219,0 -65.499 -01,925 0.65037
1355,08 209*7 -63.565 -59.959 0.66373

1290.04 200*7 -61.631 -57,986 0.67667

1223.10 192.1 -59.696 -56.012 0.60920

1158,20 183,8 -57,759 -54.035 0.70137

1095.30 175.7 -55.820 -52.054 0,71320

1034.34 167.9 053.870 -50.069 0.72N71
975,26 160,4 -51.932 -48.078 0,73592

918,02 153.2 -49,981 -46,081 0.74687

862.56 146.2 -48,025 -44,07? 0,75758

808.83 139.5 -N6.062 -42.064 0.78802

756.79 133.0 -44.091 -40.040 0,77827

706.40 126.6 -42.110 -30.004 0.78833
657.62 120.6 -40,118 -35.554 0.79821

610.41 11_.6 -35,112 -33.867 0.80793

564.73 100,9 -36.091 -31.802 0.81752

_20.58 103.4 -34.051 -29.694 0,82b99

477.93 97.9 -31.990 -27.561 0,88636

_34.18 92.2 -29.880 -25.373 0,84577

394,63 87.2 -27,741 -23.150 0.85513

357.27 81.8 -25.569 -20.888 0.86446
321.44 76.9 023.362 -18.564 0087377

286,95 72.0 -21.11Z -160227 9,85310

254,24 67.0 o18.013 -13.811 0,09245

223,03 62,6 -16.455 -11,324 0.90156

193.41 57,5 -1N.026 -4.749 0.95159

165.46 53,0 -11,512 -6.071 0,92162

139.23 48.2 -8.898 -3.267 0,93152

115.89 44,0 -&.153 00,298 0,94203
94,20 3q,S -3,248 2.873 0.95308

75,57 34.9 -0,153 6,202 0.q6474

60,16 30.9 3.149 9.995 0.97715

40.55 23,2 10.311 28.274 1,00433

35.26 17.5 17.491 26,992 1.03291

38.99 13.8 23.600 3N.777 1.05598
48.03 11,4 28,499 41.253 1,07532

S3.% 9.9 32.546 46,735 1,09122

61.77 8.7 36.031 51.534 1.10475

69,41 7,9 35.132 85.051 1.11650

76,77 ?.2 41.967 59.829 1.12720

83.03 8,6 44,601 63,544 1.13685
90,81 6,2 47,085 67.062 1.14576

91.%4 S.8 49,453 70,424 1.15406
103.44 5,5 51.726 ?3.658 1.16185

109.55 5,2 53.921 76.781 1.16921
115.47 4.9 56,051 79.817 1.17619

121.23 q.? 58.126 8_.776 1,18204

126,84 4,5 60.154 85.670 1.18920

132.32 4,3 62.141 88,506 1.19530
137.88 4.1 64,093 91,292 1.20116

142.93 4,0 66.013 94.033 1.20682

148.09 3,8 67.50? 96.735 1.21220

153,15 3.7 65.?76 99,405 1.21756

158.1N 3.6 71.624 102.042 1,22260

163.05 3.S 73.454 104,653 1.22765

167.89 3.4 ?$,266 107.230 1,23269

172.68 3,3 77,063 109.802 1.23719
172,41 3.2 78,647 112.348 1.24178

182,09 3,1 80.619 114.872 1,24625

$06,72 3.1 82.381 117.383 1.25061

191.31 3.0 84.133 119.879 1.25408

195.87 2.9 85,475 122.863 1,z_g0s

TNO-PHASE _0UNOERY

GV Cp

8TU / L8 -R

0,28? 0.395

0,267 0,395
0.262 0.395

_.258 0.394

0.254 0.394

0.251 0,3q4

0,247 0,3qN

0.244 0.39_

O* 241 0.394

0,238 0,394

0.235 0,394
0.232 0.394

0*229 0*0qs

0,227 0,395

0.224 0.3%

0.222 0,39?

0,ZZ0 0.397

0*217 0.399

0.215 0,400

0.213 0.402

0.211 0.404

0,209 0.406

0,207 0.;08

0,205 0.411

0.203 0,415

0.201 0,419
0,198 0,423

0,196 0.429

0.200 0,440

0,198 0.449

O,t97 0.455

0.198 0,465

0,195 0.477

0,194 0.409

0,193 0.508
0.193 0.523

0,1q3 0.549

0,193 0,574

0.194 0,613

0.199 0.661

0.199 0.707

0.200 0,773

0,201 0.872

0,199 0.84Z

0.194 0.710

0.189 0,592

0.186 0.521

0,100 0.454
0.177 0.413

0.175 0.382

0.173 0.361

0.171 0.343

0.170 0.329

0.188 0.318

0.167 0.300

0,186 0.300

0.16_ 0,292
0.165 0.28b

0,164 0,281

0,163 0.276

0.162 0.272
0,152 0,268

0,161 0,285
0.161 0*Zb2

0,160 0.260

0,160 0.257

0.160 0,255

0.160 0,253

0.159 0.252
0.159 0.250

0,15_ 0.249

O,tS_ 0,248

VELOCITY
OF $OUNO

FT/$EC

3868

3868
3811

3650

3640

3581

3520

345q

33q7

3334

3271

320?
3142

3077

3011

2q45

2878

2811

Z7;N

2677

2609

2542

2474

2406

2337
2269

2200

2105

2036

195S

1082

1005

1723
1648

1559

1475

1385

1302

1205

1115

1038

902

831

013

818
832

059

066

082

901

917

934

950

966

982

99?
1011

1026

1040

1053
1067

tO80
1093

1106

1118
1131

1243

1195

1166

11Tm

1189
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G-2o

THERMODYNAMIC PROPERTIES OF OXYG£N

1_50 PSIA ISOBAR

TEMPERATURE OEr_SITY V{OH/OV)p V(OP/OU) V -V(OP/OV _ {OV/OT_/V THERMAL VISCOSITY THERMAL OIELECTRIC PRANOTL
CONDUCTIVITY _IFFUSIVITY CONSTJNT NUMBER

OEG, R LB/CU FT BTU/LB PSIA-CU FT/BTU PSI& I/OEG, R 8TU/FT-MR-R LB/FT-S_C SQ _T/MR
x z_

4 gg,B_ 81._033 225.k3

100 01.92333 221,36

10Y 81,t910k 218.k3

$10 80._$600 215.W?
115 79.?$819 212.47

$20 78,97706 209.42

$ZS 78,23239 206.3_

130 77,;0381 203.21

135 76.73096 200.03

140 ?S,97339 196.80

145 ?5,21064 193.82

150 ?4.44219 190.15
155 ?$,66747 $86.79

$60 72o88584 183,34

165 72,09661 179.42

170 71.29899 176,23

175 70°49213 172,58

180 6q°67S04 168.85

185 68.84666 165.05

190 68,00578 161,16

195 67.15103 157.19

200 66,28090 153.14

205 65.39365 148,95

210 64,_8733 144.75

21S 63.5S970 148.4Z

220 $2.60824 135.99

22S 61.63003 131.46

230 60.625?2 126.86

235 59,57181 123,35
240 58°48860 118,77

245 57.36502 114,06

250 56.$9467 109,33

25S 54*97018 1|4,52

268 $3.6840q gq,5?

265 52,32650 54,75

2?0 50.88360 85,55 5,856

275 49.34060 84.46 S,570
280 47,67748 ?5.05 S.235

285 45,86066 ?3,97 4,946

250 43.86666 69,1_ _.536

255 41.66317 63.74 4.212

300 39.22217 59.03 3,940

310 33*71968 $1.38 3o417
320 Z8o26076 48.01 3.107

330 24.02582 40.23 2.959

340 21.05303 50.18 2.001

350 18.92345 52.81 2,831

360 17,31581 55.70 Z,?q4

3?0 16,35556 58.6? 2°755

380 15._3144 65.69 2.725

350 14o17577 6W,75 2,706

400 $3°44059 67.79 2.678

410 12.80349 70,79 2°661

420 12.24346 73.76 2.644
430 11,74513 76.70 2.628

440 11.25755 75,59 2,613

450 10.89232 82,45 2,600

460 10.52291 85.2? 2.589

470 10.$8413 88.07 2.578

480 9.87175 90,83 2.569

450 9.58250 93.56 2.560
500 9.31345 _6,27 2,552

510 9.06228 06,96 2,544

520 8.02?04 101.63 2,535

530 8.60605 104.28 2,531

540 8,39788 106*92 2.525

550 8,20130 109.55 2.519
560 0.01524 112,1? 2.513

570 ?.838?6 $14.79 2.50T

580 7.67107 117.40 _,501

590 ?.51143 120,01 Z,_96

600 7.35921 122.62 Z,W�O

14.580 $78608,3g 0.0_17842 C.11235

14.575 178391.17 0._17047 0,11236

1_,355 169231,61 0.0_18071 0.11057

14,128 160418,01 0.0018305 0.10951

13,895 151940.14 0.0056552 0.1_797

13.656 143787,94 _.0018812 0.10637
$30412 1359S1o52 0°0_19086 0.10_71

13.164 128W21,15 0.0019376 0,10300

1Z.912 121187.40 0,0d19603 0.19124

12.657 1142W0.81 0.0u20009 0.09944

12,400 107572*20 0,0_20356 0,09760

12.141 101172._2 3,0020727 0.095?3

11,881 95033.6_ 0.0021124 0.09383

11.621 89146.32 0.0021549 0,09191

11.361 83502.38 0.0022006 0.389q6

11*162 78_93.78 0.0022495 0.08800

10.844 72912.$8 8.002303_ 0.08603
10_509 67951.21 0,0023611 0,0_404

10o336 63292.28 0.0024249 0,38204

10.086 88658,74 0,0C24927 0._8003

q.840 5_313.79 0.0025679 0,07001

9.598 50161.02 0.0026505 0.07599

5,360 46154.35 0,0C2?417 0.0739?

_.126 42408.14 0.002842? 0,87194

8.897 38797,20 0.0025550 0.06951

8.872 35186,09 0,0030805 0.06787
0.452 32083.20 0.003221_ 0,0658_

8,233 28972,09 0.0033803 0.06380

?.751 25864.71 0.0035636 0.06174

?.515 23081.45 0.0037781 0*05969

?,236 20494.09 9,0039908 0.05?64

6,989 $8063.13 0,0042568 0.05559
6.?32 15773.0r 0,0045676 0.05354

6.437 13648,S8 0.0C49078 0.05148

6*185 11670.59 0.0053642 0.04_42

9845.26 0°0058456 0,04735

8164,05 0.0064580 0.04526

6638.05 0.0072662 0,04316

5305.66 0,0082837 0,04118
4132.16 0.0055647 0,03974

3148.30 0.0510946 0.03824

2359°60 0.0130946 0*03682

1367.25 0,0169746 0,03374

996.38 0o0175478 0.01015

536,54 0.01_7121 0.0267?

969.00 0*0516053 0.02438

1820.01 0,0096677 0.02280

1069.85 0.0081561 0.021?b
1114*69 0,0070466 0.02057

1153.94 0.0061973 0.02040

1188,25 0.0055?76 0.02002

1217.87 0*0050584 @,01573
1243.73 0.0046502 0.01953

1266*52 0.0043051 0,01535

1286.66 8.0640233 0.01530

1304.53 0,0037635 0.01925

1320.47 0,00354?0 0,01922

$334*75 0.00335?? 0,01922

2367.58 0.0031906 0,01925

1355.16 0.0_30420 _.01925

1369.66 0,0029085 0.01934

1379,20 0,0027890 0,01941

1387.91 0,0026403 0.01943

1395,89 0,0025014 0.05954

1403.21 0,0024908 0,05965
lk09.96 0.0024076 0,01977

1416.20 0.0023308 0.)1985
t421,58 0,002259? 0.02002

1427,36 0*0021_37 0.02015

1432.36 0.0025321 0.02029

1_37.C4 0.0020?46 0.02043
t441,_2 0.0020206 0._2057

43.b77 0.G0347 1.57169 5,$273

4],58_ 0,00347 1°57155 5,5166

0_.683 0,00342 I.$6566 5,0855

36,17d 0,0034_ $,559?7 4.8_00

33.00_ 0,00344 I.$5366 _.3374

27.S75 0,00340 1.$4262 3.733_
25,255 0,0033_ L._3607 3._752

23.164 0.00335 $*53011 2.2_30

25,2?8 0.00332 _._2412 3.0334

lq.577 0*00325 1.51811 2.8446

18.042 0,00326 $.51207 2.67_?

16.65_ 0.00323 1.50559 2.5218

15,410 0*00315 I*_9980 2.3846

_4,283 0.0031_ 1,_5372 2.2616

13,265 0*00315 $,48752 2.$517

12.346 0.00307 1.48526 2.0537

11,516 0*00303 1.47454 1.9668
$0*?66 0*00258 1.46056 1,6931

10,008 0*00293 1.46208 $.8230

_,474 0,00288 1,45553 1,7647

8,918 0,00282 1,44888 1.7145

8._15 0.002?7 1,44251 1,6725

?,958 0*D0271 1.43523 1.6386

?,54J 0.00265 1.428_0 1.6117

?.$65 0.00255 1,42102 I*5920
6,821 0.00252 2,45366 1,5795

6,506 0,002_5 1,40610 1,5743

0,216 0.00236 1.35826 1*5532

5*051 0.0022? 1,)90_0 1.6106

5,?43 0*00221 1.38187 1,6327

5.550 0.00253 1.]7323 1,6727
5,354 0.00204 1,36423 1.7107

5,156 0.00196 1,35482 1.7617

4,954 0.001_6 1.34_3 1.8339

4,748 0.00178 1.33448 1.8895

6.536 0,00167 1,32336 1.9801

4.319 0.00158 1.311_k 2.0694

4,093 0,00147 1.29851 2.1924

2.85_ 0.00137 $*28442 2.3122

3*617 0.00130 1.26896 2.40?9

3.366 0,00121 1.25195 2.554_

2,06_ 0.0011_ $.25429 2.6_94

2,457 0.00127 1.1?767 2.4710

2.189 0.00157 1.14975 2.0885

2.028 0,00195 1.t3046 1.1741

1.920 0.00236 1.$$677 1.5548

1.862 0*00Z76 1.10653 1.4007

1.618 0.00316 $.09853 1.2904
1*787 O.OO3SS 1.09203 1.2053

$,766 0*00392 1.08663 $.$466

1,751 0,00428 1.082U3 $.0555

1.742 0._0463 $.07834 $.0567

1,736 0.00495 1.07454 $,0235

1,734 0.00534 $.07144 0.5956
1.734 0.60565 1.06865 0.971_

1o736 0*00603 1*06614 0,9551

$,?WO 0.00638 1.06385 0.9331

1o?_5 0.006?3 $*0627S 0,95?3

$,?52 0*00?0? 1.05582 G,?O3k

1,755 0,00?42 $,05803 0.8510
1,767 0,007T6 1.05637 0*8000

1,?76 0.00808 $,05482 0,8?27

$,785 0.0084w $.05338 0,06]0

1,?55 0*008?9 1.052U2 0,8_2

$,005 0.00914 1,05074 0,8_64

$.816 0.OOQSC 1.54953 0,839_
$,82? O,OQg_ 1,0_839 _*d330

$,83_ 0.05021 1,04731 0,0272

1*851 0.01057 1.0_6_8 Q._20

1.463 0,0105_ 1,_30 0,017_

• TWO-PMASE _OUNO_RV
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G-2a

[HERMOOYNAM[: PPOP_RTIcS OF 9XYSLN

1500 _SIA IS08AP

TFMPERATU_E VOLUME I$OTMERM 150CMORE INTERK_L ENIMALPT E_T}OPY

OERIVATIVE OE_IVATIVE ENERGY

3EG, R CU FT/L8 CU FT-_SIA/LB _SIA/R _TU/L_ bTU/LE BTU/LB-R

99.95W O.OtZ20 2182.7_ 310,7 -4Z.979 -7_.59P 0.503_w

130 0,_%Z20 _%_t.91 318,6 -8Z.962 °T9.572 _.50_73

I_5 0._1211 _088,7_ 306.0 -81,018 -??.598 0.5_Z99

110 0.31Z_3 %990.35 _93,9 -79._ -75°b25 0o5_3W
It5 0.052_ I_10,52 _8Z,1 -7_,13_ -73,65_ 0,55_8F

I_0 0,_1265 18ZY,_5 _?0,7 -TS,2CJ -TI,6_k _,57563

12S 0.31278 I?_2._8 _59.? °73.Z_5 -69.715 0o5917_

130 O,3tZ�O t562._5 2_9,$ -T$,33_ -67.?_7 0,6071_

135 O.Ot]03 %58_,21 _38.8 -69.398 -6_,?79 0,62ZOC

I_0 0,01316 t508,6_ ZZS,O -67,_6_ -63.811 3.6_631

I_5 0.313Z9 I_35.Zb _19°2 -65,53_ -6_.8_Z _,65_IZ

IYO O,Ot3w3 13_W,L_ _0.0 -63,6d2 -_9.873 O,663_d
I_S 0.01_S7 tZqS.2_ ZOL,O °6_,670 o_7,902 0,675_0

150 0.01371 1020.32 tqZ,_ -59,T37 -_5.929 0.680q3

15S 0,01386 _153.5t tS_,O °57,a03 -53.9_3 O,_t@_

I_0 0.01_02 1100.T0 t76,0 -5_.867 -_I,97_ 5,PI_9%

$_5 0.01_18 2039,83 L68,Z -53,9Zq °_9,9q0 O,?2W_O

i_0 0,01_3W 980.85 L60,8 -5_,_05 o48,G02 0.73561
285 0._I_I 923.70 _53,5 -5_._8 -_6,00T 0.T_65_

290 0,01_59 868.3_ I_6o6 °_8.005 *_,G05 0._57ZZ

L�Y 0,01_88 814.73 13q.8 -_6,127 -_I,995 0._b767

ZOO 0.01_0_ 760.8_ t33.3 -_.160 -39.97_ 9.77790

_0_ 0,)1500 T$_,53 t_T,O -_2.18S °37,9_2 O.TST94
010 0,0t5_9 653,8r i_I,0 *_0.198 -35.896 G,79T80

Z_ 0.01571 5_6.75 115,1 -38,1q8 -33.83_ 0.807$1

ZZO 0,01Y95 5_t.Z_ tO_*_ -36.10W -31.75_ 0.8170_

Z2_ 0.01520 527._ 103.8 -3W,1_ °_9.653 0.0_6SI

230 0.0t6_7 w8_.72 _.5 -3_.I00 °27.YZ6 O.q3585

Z35 D,OI67S _W1._3 92,? -30._53 -25.3_? 0,8_5Z2

Z_O 0,_I_06 _i.5_ 8T.8 -_T.873 -23.135 0,8b_5_

ZSO 0.31_5 308.5_ 77.5 -Z3.50! -10.593 0,d7307

ZSY 0,_1813 Z9_.22 ?Z,? °02.Z90 *Ib.Z53 0,8_3_

260 0.31_5 061.67 6T.7 -t�.31Z -13,857 0.09165

Z55 0.01903 Z30,6_ 63,_ -t6.68d -11,39_ 0,90t03

ZTS 0,32915 IT3,31 53.9 -LI,80_ -6.Z11 0.3Z323

ZSO Q,02_82 I_7,t_ W9.2 -9.Z_3 -3._6_ 0.g301_

2_5 0,0_t61 I_3,b3 _Y,O -6.560 *O.SY_ 0._0_1

090 O*_ZZ$3 13Z.05 _O.? -3,738 _.5_I 0,9511Z

2_5 0,22_6_ 03.19 36.2 *0._5] _.A$5 0,96030

300 0,00_00 6P,3J 32.3 Z._09 9.352 0._27

310 0,0Z86_ _S,9_ 2_.? 9.Z_5 27,189 0,999_5

3_0 0,_3376 38.1_ 18.8 16o18_ 25.559 2.026_3
]30 0.)3q5_ _Q,02 t_.O 22,3_r 33,330 [,059k6

3_0 0,_517 _6,1_ 12.3 27.399 39.9_5 1,0T022

350 O.OSO]? 53,S6 I0._ 31,_89 _$o579 1,006SY

360 O,O_Yt_ 6t.Zw 9.3 3_,180 5_.506 1.100kw

3?0 0.059_8 68,?_ 0.3 38.3?9 5_.928 I,L1256
300 0o0537_ T6.1Z ?.5 _I,_05 58.993 1,1Z_I

390 0,06T69 83.Z9 _,0 _3.977 52,78_ 1.1332S

_00 0.07t_6 90,01 6.5 _6.50g 66.3_7 I,_k031

_I0 0._7_08 _6._ 5.I w0.917 69.?70 1,1_0T_

_ZO 0.0?85? 102.80 S,7 51.224 73,0_6 1.1_86k

_$0 _.08L95 109,03 _,w 53,_ T6,Z11 I,t5608

_0 0.00_2_ tLS°O0 5.1 5_.6C5 79,2_1 toIT31_
_0 0.08&_5 LZO,80 W.9 57,702 8_.271 1,1P986

_60 O.09t_q 125,_ _,T 59,_t 85,192 1,186_8

_?0 0.39_61 13t.90 W,5 61,756 88,053 t,192_3

_80 0.09T70 13_.38 _,3 _3,1_ 9_,051 I.L9835

_90 0.10068 t_2,68 _.Z _,65_ 93.62W %,20W0_

_00 0._0361 I_7,87 k.O 67,566 9b,3w5 1.2995_
510 0.10651 15_.98 3,9 69._ 99.031 _.ZIW86

5_0 _.I0937 t_O.O0 3.8 TI,306 201,68w 1.ZZOOt

530 0.1%20_ 162,95 3,6 73,1_5 %0_,309 L,22501

_40 0.11500 167,83 3,_ ?W.966 _06.908 1,Z2907

550 0,11777 t?Z,65 3._ 76,TTZ I09,_85 %.Z]_60
560 0,I_95Z IT7,_ 3,3 _8.563 t12._0 1,21920

_70 0.12325 %02.1] 3,3 _O,3_Z 11_,Y77 t._36_
5_0 0,$Z595 185,8_ _,Z 0Z,11_ tlT,Q�O t.2_808

5qO 0.IZ85_ %9t,_2 3.1 83,869 LI_._O_ 1,25Z3E

600 O,L3L33 I_.01 3,0 85,618 12Z,096 I._5_55

Two-P_ASE }OUNOARY

C W

BTJ

VELOCITY

0¢ SOIJ_O

FT/EEr

G,Z67 D.3q_ 3_70

C,_67 0°395 386]

_.2_1 0,_9_ 3_63

_*Z38 G,39_ _C1

Q.Z3_ 0,39_ 32?5

0.Z29 0.3% 3Ztl
O.Z21 0.395 31_6

0,_2_ 0,395 308t

O.ZZZ 0,396 3015

0,_20 Q,3q? 0950

0.Z1_ 0.398 28ek

0.015 0,_00 2_1T

0,_13 0.W01 _7_t

3,Zll Q._03 Z68_

G,ZOq 0._05 Z61r

0._0_ O.kOe z550

O.ZO5 0._11 2_0Z

0,_03 0._1_ 2_15
0,0_1 O,_td Z3_r

0,199 0._Z2 _9

0,196 0._7 ZZlt

0.Z05 0._30 Zltb

0,t98 0,_? _0_6

0,197 0._3 L969

0,196 0,_62 1096
0,1_5 0._ 18Zt

0,19_ 0._85 1_4L

O.t�_ 0.503 1567

0,193 0.517 1_00

3,1q3 0.5_0 $_q9

0,193 0.562 Ik09
0,193 0.597 1330

0.198 0,6_0 t236

0.198 0.679 11_

0,199 0.73Y tOT_

0.Z00 0.826 93P

C.199 0.825 057

0.19W 0,720 829
0.189 0,608 829

0.L05 0,525 8_0

O.tBt 0._66 855

0.170 0._23 870

0.175 0,390 886

0,L73 0,360 90_
0.172 0.3_8 920

O,t?g 0,33_ 937
0.169 0,32Z 953

0.L_0 0,312 969

0.167 0.303 90_

0,t66 0,295 99_

0*t65 0._09 101_

;,16_ 0._83 t_Z9

0.t63 Q._78 ZOWZ

0.163 0,?7_ 105_

O*lb? 0*_?0 1C6_

D*16_ 0,Z6_ 100Z

0.161 0._6_ 2095

0.151 0.261 LIGO

0.150 0.2TY _121
Q*t6C _.2ST 1133

0,$50 0._55 ttk5

0,159 C,253 1%57

0.159 0._50 ttSt

O,tS_ 0._9 t19_
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C-2a

THERMODYNAMIC PROPERTIES OF OXYGEN

1500 P$IA ISOBAR

TEMPERATURE DENSITY V(DH/DVIp V(OP/DU) V -V(DP/DV) T (DV/DT_IV THERMAL VlSCOSITt THEgMAL DIELECTRIC PgANOTL
CONDUCTIVITY ]IFFUSIVZTY CONSTANT _UMGER

DEG, R LO/CU FT 8TU/LB PSIA-CU FT/OTU P5IA I/DEG, R BTU/FT°MR-R LB/FT-S'_ SQ FT/_g
X 10 _

99.95W 01.05301 221,71

100 81,1;617 ZZl.65

105 01o11501 2%4.76

110 00,W8113 215.81

115 79.7W;39 212.82
120 79.00;;9 ZG9.79

125 70,Z6111 Z05.72

130 Tl. SL_gW Z03.60

135 76.76257 200._3

1;0 76.00650 197.ZZ

1;5 75.E;553 193.9_

150 Yk,_?69_ 190,6W

155 73,70615 IB?.Z5

160 ?Z,92663 183.83

165 72,13958 180033
170 71.3;k53 I76.75

175 70.5;03; 173.13

1_0 69,?Z617 169._Z

165 60.10096 165o6_

190 60006355 161o78

195 6_.11E63 157.8;

200 66,];671 153.81

20_ 65.;6;12 1;9.70
Z10 6;,5630G i;5.;9

215 63.6;_19 1;1.19

220 . 62,69617 136.73

225 51.725_1 132._0

Z30 60._2560 IZT.?;

Z35 $9.08607 12W.29
2_0 $8.61_21 119.76

2W5 57,50362 115.12

250 56.3;852 110._6

ZY5 55.1_2Z5 105.71

260 53.87793 100.07

265 S2,5_693 96.1_

278 51,13708 91.06

Z75 W9,63581 85._9 _.637
280 _0,_2677 80.80 5.305

ZqS W6.ZTO53 75._9 5.031

290 ;k.376_3 71.2W _,630

295 _2,193_0 66.00 _,319

300 ;0.00799 61.38 _.056

310 3_.87809 53.61 3.537

3_0 19,6Z52Z ;9.57 3,199

330 25oZ8899 ;g.09 3,02;
3_0 12.13899 50.62 2.929

350 19.85;37 53.02 2.870

360 18.13298 55.T7 Z,026

370 16.T8370 58.66 2.788

3_0 15.6055_ 61.61 2.7;8

390 1_,T7250 6W.65 Z.731

;20 13.99_28 67.6_ _.701

;10 13.3198k 70.6; Z.682

;ZO 12.72815 73.6_ 2.563

_30 1E.ZOZG5 76.53 E.6;6

;kO 11.731_7 79._Z _.631
_50 11.30551 _2.28 2.618

;60 10,91771 45.13 7.506

_70 10,_62W9 87.89 Z.595

_eo I0.Z3535 90.6_ Z.505

_0 9.93263 93.39 _.576

500 9,6_[3; 96.1_ Z.558

510 9o]889_ 98,7d _.560

S_O 9.1W337 10$.W_ Z.553

536 8._1281 10_.11 Z.5;6

S;O 8.695_5 106.75 Z.$;O

550 8.W9_88 109.37 2.53_
560 8._97n7 111.99 _.528

570 0.11]33 11k.61 2.523

$00 _.93879 117.2Z _,517

590 7._?771 119.82 _.YlZ

1;,570 178885,;_ 0,0017816 0.112W2

1;,576 178799.31 0.0_17818 0.11Z;C

1_.356 1696;1.k9 0.0,18039 0,11102

1;.1Z9 160829.66 0,051827_ 0.10956

13.095 151353.59 0.GC1851_ 0,10003

13.657 1;;_03.2_ 0,CL18773 0.1_6k3

13.;1W 13636_.63 0,0_199;; 0.1:;70
13,165 1288;0.17 0,0019331 0.10307

1_,91_ 121608.19 0,0_19535 0,L0132

1_.659 11;663,63 0.C_1995_ 0.09952

lZ.;0Z 107957.06 3,002_300 0.09769

12,1W_ 101599.5_ 0,0¢20665 0,09583

11.88; 95_62.;9 0._021057 C,09393

11.62; 895_7,19 0,0_21;77 0.09202

11,355 83935.3W 0.0021927 0.09008

11.107 78528,65 0.0022;13 0.08812

19.850 733;9.83 0.0¢22930 0.08615
10.595 6_390.66 0.0023506 _.08;17

10.3_3 636;3.97 0,002;125 0.08218

10,095 59101.5_ 0.002;798 0,0801e

9,050 5;760.0N 0.0025536 C.07817

t.609 50609,$9 0,0G263_$ 0.0761_

).3_2 WbGkS.E5 0.0027237 O.OTkl;

9,1;1 ;2861.37 O.CGEOZZ] 0.07212

8.91; 39252.7W _.0629318 0,0T010
8.692 3581W.68 _,0630$W0 C.0580_

0.k75 325;3.15 0,0031908 0,06505

8,260 29;3;,80 0.0033_;8 0.06W02

7.777 26323.59 _.CC3521_ 0.05190

T,$;_ 23$33.02 0.003729; 0,0199k

7,_67 Z09;6.60 0.0_3932; 0.05791

7.DZk 1851;.9; 0,00;1067 _,05588
6.779 162Z;.1_ 0,00;_009 0,0530k

_.;83 1;057,99 0.00_803; 0.05181

6.239 12119.8_ 0.0452282 0,0;977

_.91W 10285.51 0.0056731 0,0;773

8602.q_ 0.0C6271_ 0.3;55R

7066.02 O.OuGqSYk 0,0;362

5721.35 0,06786;7 0,0;15;
;528,81 0.608978W 0,0_011

3518,33 0,0102899 0,03862

_693,56 0.0119739 0,03_21

1602.;3 0._15;033 0.03;22

1130.6_ 0,0166382 0.03090

lUlZ,lO 0,01_6623 0,01763

1021.03 0,012009_ 0,0E51;

1_63,_ 0,0_98963 0,023_

1110,k_ 0,0003530 0.32Z30
115_._5 0.007109W 0,021W5

119;._$ 3.0663327 0.0Z083

1229,1; 0.005680_ a._Zg;G

12$9.63 0.0051W97 O.OZO08

1285.86 0,05_727; 0.01985

1309,50 0.00N3708 0.01569

1330.;5 0,00;0699 0.01957

13;9,0_ 0°66381Z; 0,01950

136$,72 0.003509_ 0,019k6

1380.5w 0,0033952 0,_19;$

139_,05 0,0._238 0.319_
1_06.10 O,GuOO71S 0,019w9

1_17.17 0,Cg293$3 0.019$;

1;27.1_ 0.0_28_27 0°01960

1_96,29 0.C_27317 0.01951
1;_.6_ _.0_260_ 0.01971

1W$9._Z 0.002_237 0.01993

IWT_.E_ 0,052_73N 0,02017

_W77.6_ 0.002?953 O.OZ03C

1_0Z.95 _,C_21W30 O.OZO_3

L_87._ a,002006_ 0.02057
1;92,_7 _,¢G20307 o.az371

_3.7;_ 0.003;7 1.$7179 5._337

;3.711 0.003_7 1.$7173 5.529_

39.805 0,003_ 1,$65d5 $.fi935

36,_OW 0.003_ 1,$5997 _.7011

30,_ 0.503_? 1.5_816 _.&2_S

15.3_ 0,00338 1,_3631 3,WO_P

13,_ 0.00335 1°$3036 3,2500

19.6$1 0.0033_ 1,51838 2,_$13

10.113 0.00327 1,$1235 _,5438

16.725 0,0032_ 1.50619 Z,5_75

1$,_72 0°003_( 1.$0020 _.3_9_

1_,3_Z 0,0031F 1,N9;_6 Z.256_

13,321 Co00312 1._8787 _,1_60

12.399 0,00300 1._8153 2,_57 _
11.$65 0,C0303 1._7$3_ 1,_7_2

10,01; O.OOZq8 1,_68_7 1._930

10,133 0,0029_ 1o;6253 1,_

9,517 O.OOZ_ ° l.W$6J0 1,766_

0.9$_ D.OOZ_3 1.;w938 1.7162

8._5_ D.00278 1.;_265 1,573_
T.995 0.00Z72 1.;3S80 1.6387

T.$Td 0,00265 1._28_2 1,611C
?,199 0.0026_ I._2158 1.59C_

6.85_ 0,00253 I,_1W3_ 1,$771

6,$30 0.0C2;7 1.;C580 1,5709

6.2Wd 0,00237 L,39911 1,5_82

5.982 0,00Z29 1.39113 1,50;_

9,?60 0,002Z2 1.30209 1.5_33

5,577 O.OGZI_ I._7_6 $,5616

5,303 O,OOZ_6 1,3_5u9 1.70_q
$,187 0,00198 1.35523 1,7_6;

;,g88 G,0018_ I._6$3 1.813_

_,785 0,00181 1,33531 1,86_5

_,57_ 0,0017C 1,32$_8 1,9w01

W.367 0.00162 1._139_ 2.021_

;,1;7 0,0015C 1,3_1_6 2.1w$3

3._21 0.001_1 1,Z88_1 2,2$15

3.688 0.0013_ 1,_7337 2,3339

3.;k9 0.00127 1.257N3 Z,_$Zk

2.9_1 0,00119 1._Z_5 2.58_

2,5$9 0o0012_ 1.10675 2,_590

2o_73 0,00112 1.1_801 Z,1317

2.09; 0,00187 1.13_;9 1.8229

1.981 O.GOZZ$ 1.1227_ 1.5962

1,908 0.0026_ 1,11171 1._3_8
1,857 0,00302 1,10312 1,318_

1,82_ 0,003N¢ 1,_9616 1,2_87

1.797 0.00376 1._90_0 1.1562

1,780 0,00;12 1,08_50 1.t120

1,768 0,00;_6 1,08127 1,0711

1,761 0.00;81 1,177_7 1._362

1,757 0,00_11 1,QT_Zq L.0088
1._$5 0.009_9 1.07135 0,9817

1,757 0.00$83 1.06870 a.9600

1,78d 0,00617 1,_6630 0.9W12

1,770 0°0068_ 1.a52_7 0,_101

1,?76 0,00710 _._5_19 0,8972

1.7_ 0,00751 1.358_6 0.8_57

1.79_ 0,00783 1.056_ 0.0701

1._01 0.00817 1.055_2 0.8679

1.01J 0.0_851 1.05390 0.8$88

1.810 0.0088_ t.05257 0.8506

_._31 0.0092C 1.05131 0.8_32
1,_;_ 0.009$_ 1,_S012 0,8366

L.81_ 0,00_9_ |,_899 0,8)06

1.975 0.010_9 1.G_690 0.8_3

1.88_ 0,0109; 1°_593 0.8159

" TWO-PHASE 80UNOARY
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G-2o

1000 P$IA ISOBAR

T(ItP(RITUR( VOLUHE

OEG. R CU FTILB

100.094 0,01Z20

109 0.01231

110 0.01242

118 0,01253

120 0.01255

125 0,01277

130 0.01289

135 0001302

140 0.01315

149 0,03320

150 0,02341

155 0.01393

180 0.01370

169 0*02385

170 0.01400
179 0.01410

180 0.01432

188 0,01949

190 0.01461

193 0*01405

ZOO 0.01904

203 0.01924
210 0001548

ZlS 0.01967

220 0*01991

225 0.01613
230 0.01641

239 0.01669

240 0.01699

245 0.02731

ZSO 0001765

2SS 0.01003

260 0,01643

Z68 0.01008
Z70 0.01937

Z75 0,01992

Z80 0.02035

285 0.02125

290 0.02208

2qS 0002304

300 0.02418

310 0.02716
320 0,031Z2

330 0.03611

340 0,04110

350 0.04604

360 0.050S7
370 0.09481

380 0.05880

390 0,06297

400 0.06618

;10 0006963

420 0*07297

430 000?620

440 0.0?934
450 0.08240

460 0.00339

4T0 0.08832

400 0.09120

;90 0.09403

SO0 0*09602
510 0*09997

SZO 0.10220

930 0010497

840 0.10752

550 0.11025

560 0011206
870 0.11944

900 0*11601

$90 0,12095

500 0,12309

• TWO*PHASE 80UNOARY

THERNOOYNAH[C P_OPE_TZE$ OF OXYGEN

I$OTHERH ZSOGHORE INTERN&L ENTNALPY ENTROPY CV Cp VELOCITY
O(R[VATIVE G[_IVATZV( ENERGY OF 50U NO

CU FT-PS[S/LO PSIAIR OTU/LB 8TU/L8 9TUILB-R OTU / 10 -R FTISEC

2180.86 318,7 -020963 -79,349 0,50370 0.267 0,395 3074

Z097*640 306.4 -01.059 -77.413 0,52250 0°263 0,394 3029

2007,32 294.3 -79.120 -750441 0.84092 0.259 0.394 3755

1919.62 202.3 -77.284 -730471 0095043 0.255 0.394 3706

1034,48 27102 -750290 -710$03 0,87919 0,291 0.394 3580
1751.84 260.2 -73.318 -69.$35 0059125 0,248 0.393 3591

167[.65 249.5 -71*387 -67.560 0.60668 0,244 0,393 3931

1593.85 239.3 -69.k$8 -65.602 0,62192 0.241 0.393 3470

1910.39 229,3 °670530 -63.639 0.63882 0,230 0.393 3409

1945.20 Z19.7 -6S.602 -61.669 0,64963 0.235 0.393 3346

1374.23 Z10,5 -630673 -99.701 0.6629? 0,232 0.394 3283

1305042 Z01.6 -61.748 -57.732 0067380 0.230 00394 3220
1236,73 19209 -59.020 *55.762 0,60039 0.227 0.394 3156

1174.09 184.6 -57.091 -53.789 0,70053 0.225 0.395 3091

1111.45 170.6 -690960 -51.813 0.71233 0,222 0,395 3026

1090.76 158.9 -94.027 -49.833 0.72361 0.220 0.396 2961

991.97 161.4 -$2,091 °47.848 0.73_99 C0210 0.39? 2895

935,02 154.2 *50.151 -45.850 0.74990 0.216 0.399 2829
079,86 147.3 °48.206 -43.861 0.79695 0.21k 0.400 2763

826,45 140.6 "46.256 -41,856 0,76697 0.212 0,402 2697
774,75 134.1 -44.298 -39.041 0.77717 0.209 0.404 2631

?24,70 12700 -42.332 o37.816 0.78718 0.207 0.406 2865

676.Z? 121.8 -400396 -35.778 0.79700 00209 0*409 2498

629.43 115.9 -300359 -33.725 0.40666 0.203 0.412 2432

564.14 11003 -36.360 -31.655 0.01030 0.201 0.410 2366
940.39 104.0 -34.351 -29.566 0.82596 0.199 0.420 2299

490,15 99.5 -32,316 -27.454 0.83404 0.190 0.424 2233

494.63 93.7 *30.236 -25.291 0.84414 0.200 0.434 2139

419.12 60*9 -20.132 -20.098 0.05330 00199 0.443 2070

378.11 83.5 -25.998 -20.869 0.86257 0.197 0.440 19¢)4

342.60 70.? -230034 -18.604 0.87172 0.190 0.457 lC_k

300.57 ?4*0 -21*635 -16.294 0.80067 0019S 0.467 1851

276*28 69.1 -19.396 o13,934 0,09003 00194 00477 17_;
249.60 6408 -17.109 -11.516 0,89929 0.193 0.492 1703

216.29 5909 -14,767 -9.027 0.90855 0.193 0.504 1619

108.67 59.7 "12.342 -6.450 0,91796 00192 0.524 1543

162.64 90.9 -9,884 -3.796 0.92757 00192 0,541 1455

139.14 47.0 -?.307 -1,009 0.93744 0.192 0.570 2382

117.44 42.8 -4,621 1,520 0,94763 0.197 0,605 1293

90.19 38,5 -1.010 5.016 0,95821 0.197 0.634 1212

01.62 34,7 1.131 8.295 0.95923 0.197 0.677 1140

57.40 27,4 7,397 15.443 0.99266 0.198 0.750 1005
49.59 21.4 13.898 23,149 1.01712 0.197 0.777 912

43.62 17,0 200004 30.703 1.04038 0.194 0.722 867

47043 14.0 29.258 37,489 1*06096 0.190 00629 084

53,69 11,9 29.693 43.332 1.07790 0.106 0,549 097

60.79 10,4 33.509 40.408 1.09212 0.102 00457 860
60.05 9.3 36.871 93.108 1.10478 0.179 0.441 881

75.24 8,4 3q.919 97.339 !.11607 O, 1T6 0.406 89_

82,28 7,0 42.72S 61.266 1.12627 0,174 0.381 913

09010 7.2 ;5.356 64.962 1.13564 0,172 0.399 927

95.69 6,7 47.044 6804?4 1.14431 0.171 0,344 944

102.08 6.3 50.219 71.038 1015242 0,170 0.330 959

100.18 9.9 52.504 75008_ 1,10005 0.160 00319 974

114.22 9,6 54.712 780210 101G727 0,167 0.309 989
120.10 S.4 56.850 01.269 1.17412 0.166 0.301 1004

125.83 5,1 50.949 04.245 1,18065 0,165 0.294 2019

131.43 4.9 50.987 87.155 1*10692 C.164 00208 1033

136.51 ;.7 62.98? 90.009 1.19293 0.164 0.283 1047

142.28 4.5 64.952 92,812 1.19571 0*163 0,278 1061

147.55 ;,; 56.865 95.571 2.20420 0.162 0.2?4 10_4
152.72 402 68.790 98.291 1020967 0.162 0.270 1007

157.02 ;.1 70.671 100.979 1.21488 0.161 0.267 1101

162,84 3,9 72,530 103.629 1.21994 0.162 0,264 [113

167.79 3*8 74*369 106*299 1.22465 0.1G0 0,291 112&

172,63 3.7 76.191 100.856 1.22962 0,160 0,259 1139
177,51 3*6 77,gg? 111.435 [.2]427 0.159 0,257 1151

182,29 3.5 ?9*?90 113.993 1,23079 0.159 0.295 1163

187.02 3*4 81,570 116.534 1.24321 0,159 0.253 1175

191,70 3,3 83.340 119,050 1,24753 0.15_ 0.252 1107

196,35 3*3 8_.100 121.$60 1.2517_ 0.159 O.ZGO 1198
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THERMODYNAMIC P_OPERrIFS ;r 3XYGZN

:6C0 PSIA IS09aR

TEMPERAturE DE'IS[ TT V(O_/3V)p v ()P/OU) v -V(OP/Dv_ (Or /9T_/V T nE _'IAL VISCOSITY T_EP_aL DIELECTRIC PRAtJOTL

OEG, P LBICU ;T _TUIL_ P_IA°_U FTIBTU PSIA

1_5 81.Z6278 219.W1

110 80,_3L06 ZLE.w8

_25 79,79560 213,_3

120 79,JB91W 210,$1

t_5 78,_1836 2OF,W?

[30 I?*_7_93 ZOW,3d

%3_ ?6.1Z55G 2_%,Zw

%WO 76,_86 198._b

[W5 75,3_W97 19W.83
150 ?k,SSlgk 191.5W

155 73,78305 188.Z0

160 73._0_70 18_,B_

1_5 72,225Z_ 15L,3_

1TO 71,_3_9_ 17?,82

175 T0,63601 17_,Z2

1_0 69,5275W 170.56

185 69,00856 1_6.83

190 68,17?96 _63._1

195 67,_3;_9 159,1Z
2_0 66._F678 155.15

205 65.6_3Z8 151,G9

_10 6_,7122_ 1_6,9_

ZL5 63._018_ 1;2,70

_ZO 62,9693_ 138.37

ZZ5 61,91281 133.95

ZSO " 60,_2909 129,_6
235 59.90938 126,15

2;0 5B.85913 121,71

Z_S 57o7730_ 117,19

Z50 56.6_bW9 112,66

_55 55,_7_0B 108,05

Z60 5_,2k977 103,_0
26_ _2._66qT 98.83

Z?O 51,6163_ 93.96

ET5 50.18855 89,22 5,761

290 _5.Z8_8_ 7_._8 _,_01

Z99 _3,39836 70.22 _._lk

3_0 _1°_5k16 65°75 _o262

310 36,_2Z38 97,99 3,760

_ZD _2,]2799 53,_2 ]o3q9
330 _?,691_6 51,_9 ]°%65

390 21.?Z227 53.73 _.953

3_0 19,77390 _6,15 _,_99

380 17,00775 61,65 _,_05

3_0 15.98163 6_,5_ _,783
wOO 15*11133 _F,53 _,tk9

_LO _.3609_ 70,6_ Z,73Z

W30 13,1_6Z 76.Z_ _.68h

_O 17,_0k16 T9°27 _.66B

_SO 1Z._3505 _2*51 Z*5S3
_60 11,71_95 8W.83 _.6_0

_O 21,3218_ _7,62 E,628

_80 10,96_56 90,37 _.618

_qO 10,63_56 _3,10 _*608

5_0 10,32839 95.81 _obO9

510 10*_k323 98._9 _*59_

520 9,?7668 %01.15 Z.98Y

530 9._267_ 103.8_ _.578
5_0 9.29169 106*_] Z,5?Z

550 9,_7006 109,06 2,586

560 8,_6059 111,67 Z,560

StO 8*66Z17 11_,Z8 _o95_

600 _.12k15 Z_Z*Cd _*_SR

CSNOJCT[VITY )IFFUSIVITY CDtJST_NT NUMRE_
I/££C,, P 3TU/FT-H;-R L_/FT-S_C SQ Fr/_

X IC '¸

IWo5?_ 179_3t.92 0.C;177£3 G*llSW?

13,898 1531T_.Z_ ],G_I_S 0.%G919

13,16_ %zqb?6*TiJ 0*0119Z_ 0,1Q322

1_,663 1155_7.6_ 9,_1985_ 0.03969

1_,_Q6 LO88_W*_T 0,0U_0289 Q,og?sP

1_.I_9 102_51.Z_ 3.0_2C5_ 0*0960?

11,890 96318,C9 2*G_ZOgZ? 0,09_2_

12,631 9_W36.T6 _°0_21339 _,_9_2]

11.373 B_798,9_ 0.0&2277_ 0*09031

%1.115 T9396._3 0,0_22Z_3 0._883E

%0,860 ?_ZZ1.65 _,_275Z 0,0_0

%0°60? 69266°6& 0,0023302 0o04_

1G°397 6_9Z_°_1 0.C_23099 6,d92_

10o111 99987.Z1 0.0u2_5_ 0.090_?

9,85_ 556_8.87 0,C52525T O,97_B

9,630 91502,_ O*Ob260_W 0.0t6_8
9,397 479_Z,73 0,0_Z688_ 0.07k_8

9.159 43763,1_ 0,0GZ7829 O*_?Z_8

8.731 3672_.?Z 0,0030030 _,06_

8.519 33k55,99 O*OL313Z3 G,0654_

8,311 3039_,95 0.C032771 0.05_6

?,600 2W_33,8] 0°_0363_6 0.060_3

?,3Z6 218_o51 O,Ou38Z?_ 0,058_3

?*092 19_11*5_ 3°0_0_6% 0,056_?

_.8_2 $tL17.5_ G*Ou4320T 0,09_3

_o_23 1116_,C9 0o0_53677 0.0W8_6

9_69,1_ O,ULYS??k D,OW6_7

7926,13 Q*b_6_Z?9 0._;49

5318.51 _,0_C_20 _*_82

_61.35 q,_9G35Z O,03qSP

Z116.6_ 0.0129_CI 0o03912

%_07,9Z 0*51_0725 0,0_916
1191.76 9, C1213ZW 0._2661

1166,38 0,_1021_6 0,02_74

1201°98 0,Qb86750 0,023W1

%2_1,6_ 0*007k9_1 G,O22k_

1279*62 O.Gu65?gn 0.02169

_3_,98 0.C_$8937 O*GZ%%?

13_6,_$ 0.Db_3206 0.020_7

1390.9_ 0.0C_889 0,0Z027

$_19,65 9.00_1779 O.O_01Z

1_39.59 0.0539O63 0.0200_
1_57*_6 0.503571e _.01999

1_88*03 0.50328_7 0*01990

1901,19 0.0031Z8_ 0.01991

1_13*C6 Q,0_2986_ 0._1993

19ZS,9Z 0,CGZ858_ 9,0199B

1633o8_ 0.0527_31 0,01997

15_Z.9_ O*GOZ6383 0*02006

1551.31 0.0_5_27 0*0_0%6
L599,C3 0.C02_553 0.020Z6

156b,18 0*0023?43 0,0203?

1572,82 0,0_Z99_ 0,030W8

15_*79 0o0GZ166_ 0,029?3

1590°_W 0,0_210_5 O*020&_

1595.19 0,002_50_ 0.02098

;3._9_ O*C_SW_ 1,571_9 5,5_&7

W_,OW_ 0o009;7 1.966_ 5,11?R

36,_13 Q*C03_6 %,_6037 _,7_35

33.325 0.C_3_ 1*5_9 _,368_

Z5,52] 0,0P338 1._3679 3*_0C7

Z3._16 O.CqJ36 1,_30_5 3,266_

21*5%5 O,_JSZ $,9Z_0 3,]591

19.80_ O*Q03_ %*5%893 2*_6_t

1_*_5_ 0,0052? 1.9%293 Z.693_
%6.857 0*003_ %.90690 2.5389

19*5_t 0,C032_ 1°5C0_3 Z,_O0_

1_,_60 0*00317 1._9_t3 2.2759

13._33 0,00313 1._8898 _,16_6

1_,505 0.00309 1._82_8 _,E6S?

%1,667 O*OP30_ 1*_7612 1.9769

%0,9D9 G*0030£ 1._69_0 1.9989
_G*ZSJ D*OOZ95 1._63_1 1.8307

9.60_ O.oozg_ 2,_5693 1.?754
9*0_1 0,00_8_ 1._9037 1,71_9

8.$3_ O°OQS?_ 2,k4371 1ob793

8*_?u G,O0_7_ 1,W3693 1,b391

7,_5_ O*OOZ6_ 1,W3033 1,6100

?,Zb_ 0,00_2 1._Z299 1.58T9

6,9Z_ 0,_025_ 1*_157B 1.5727

6*BGZ D*OOZ_9 1,_8_0 1.56_4
6.31_ O*OOZ_ lo_ODT8 1o5790

6.0_3 0,0023_ 1,39295 1.5933

5,81! O*O0_Z£ 1.38489 1,b056

9,_29 O*OOZLP 1.37656 1.b_10

$,_39 O*OOZll 1o36793 1.6795

9,2_8 O*OOZ_3 1,35099 1,r%8_

5._5W 0.00197 1,3_959 1,?76C

_*_9_ 0,00_86 1,33978 %,_2_0

k.65_ 0,00%7? 1.329_6 1,8923
_,_56 0,00169 1,3%857 1.9_90

_,SW? 0,00158 2,_0E90 2.35Z8

_,JS_ O*G01_ 2*_9_6 2,1511

3._17 O.OOl_ 1.Z0112 2.213_

3.b9_ 0.00136 1*_6681 2*3053

3,153 0.00%_? 1*235W5 _,_2_6

_°791 0,00129 1._D2_6 _,3921

_*_1 G*OOI_E 1*%7389 _*17_2
_*Z31 0,0017_ 1,151_5 1,8999

2.Q9_ O,OQSO0 1,13_79 1.6721

_,002 0.002_3 1.12223 %*W99_

L.939 0*002?9 1*%12W_ 1.3726
_.89_ 0.003_4 %.LOESS 1,27_9

1.862 0,003W8 1*0900_ 1°_092

1,839 0.003B3 1,09254 1*1W50

1,823 0.00_15 1.08781 1,1013

1.81Z O°GO_9 1,08369 1,06Q2

1.805 0.00_81 I*DSOQ_ 1.0290

L._01 0,005%_ 2.0?680 1.0016
1*_99 0.005_6 1,073_7 0.97_9

%°_0_ 0*009?8 1.071_2 O*_gt_

1.80Z 0*0061_ 1,068_% 5.939_

%,006 0,006_2 1.06699 0.9Z36

1.811 0.0067_ 1.06_5_ 0.9095

1,81_ 0.007_6 1.0625_ 0.8970

2,8Z5 0.0073_ 1.05088 0*8896

1*83_ 0*00?69 1.05923 _°8_76
t.8_1 O*O080Z 1,05769 0,86?7

_._5_ 0,0003_ 1*0562_ 0.8989

_*059 0,00B67 1.05_8_ 0,9909

I°859 G*O090_ 1,0_398 0,8_37

%,880 0.009_? %.05236 0,8377
1.99u 0.0096_ 1.0_120 Q._31_

%*9C1 D.00999 1.05020 C.82_1

1.913 0.01032 1,0_906 _.8Z1_

• TWO-_WASE 1OUNO_RY
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G-Eo

+_.,__+

1700 PSIA ISOBAR

TEMPERATURE VOLUME

DEG* P CU FT/LB

" 100,234 0.01219

105 0.91230
%10 0.01Z41

11S 0.01252

LEO 0.01264

IZY 0.01276

130 0,01288

135 0._1301

140 0.01313

145 O.OlSE?

lS0 0.01340

lSS 0,01304

160 0.01068

16S 0.01383

170 0.01398

175 0.01414

180 0.01430
185 0,0144?

190 0._1464

195 0.01482

200 0.01501

ZOS 0*01521

210 0.91542

Z15 0.3156k
220 0.01005

ZZ$ 0.01610

230 0.31636

235 0.01663

240 0.01692

245 O.01TZ3

Z50 0.0175_

255 O.01zqz

ZbO 0,01831

_65 0.01874
ZTO 0.01921

2T5 O.01q?Z

280 O.OEO$O

205 0.02095

290 3.0ZITO

295 0,02255

300 0.02354

310 0.32604

320 0.32938

330 0.03349

340 0.03797
350 0.04243

360 0.046P0

370 0.05072
]00 0.00452

340 0,05614
4UO 0,06159

410 0.06490

NZO 0,06809

430 0.07118

440 0.07418

450 0,07710

460 0,07996

_0 0.08270

_80 0.18550

_0 0.08820

500 0.09085

513 C.34347

520 0.1q_0_

5]0 0._R_61
5_0 0._011W

_50 0.13]8_

_bO 0.10812

870 0.10_57

5_0 o.11101

5_0 0,113_]

_UQ 0,111_

TW0-PHASE tOUNOARY

THERMODYNAMIC PROPERTIES OF 0X¥G_

ISOTHERM ISOCHORE INTERNAL ENTHALPY ENTROPY CV C b VELOCITY

DERIVATIVE OERIVa TIVE ENERGY OK SOUNG

GO FT*PSIAIL8 PSI_/R _TU/L8 BTUILe BIU/LB-Q ]Tu / LB *R FT/SEC

2194,9] 018.8 °82.946 -79.108 0.5_385 _,267 ].3_5 3870

2108._P 306.9 -_1.09_ -72*22_ 0,_2217 &.Z_] 0*3q_ 3828
2016*27 294,? -_9.18_ -?5,2_7 O._u_C _,_59 0,394 3771

1928,69 28].0 -??,231 -?3,288 0.55801 _,258 0*38_ 371_
1843,68 _7_,6 *75.300 -71,321 0,57475 ;,251 0.3_3 ]6_

1?61.18 _60.6 -73,371 -69.355 0,5_081 C,Z4_ 0.]93 35_q

_601.12 250,0 o71.444 -67.3_9 0,63_22 _._4_ 0.393 3538

1603.46 235. T °65.518 -6_.424 0.62105 _.2_1 0,383 3_70

1528,13 _29.8 -b_,59_ -63._59 C,_3_34 _.23_ _,383 3_

1455.0_ _20°3 =b5,b?O -61,495 0.6_13 0.235 0.39] 3354

138_.27 211*0 _o3,744 -SR.SZq _.56246 _.23_ O._q] 3282

1315.62 202.1 -61,025 -57.563 _,6?535 O,ZSg 0.393 3229
1249*09 1_3.5 *59,Y02 °5_.595 0,$878_ 0._27 u.39_ 31_$

1204.61 180,Z -57,978 *53,624 0,6_997 0,225 0.284 3105

_122.15 177,2 -56,G_2 -51.651 0,71170 0.223 0.385 3038

1081._3 16R.S -54,125 -89*675 0,?2321 0,220 0.398 2971

1003,0_ 162.0 -52.195 -47.684 0.?383? _.21_ O.]RT 2906

946,Zb 154._ *50.262 *45.708 0,74526 0.21_ 0,390 28_I
891.29 147,9 *48.325 °_3,715 0.75_89 T.ZIW 0,39_ 2?76

838*09 141,3 -46,382 -4_,715 0,76628 G*212 0.401 2710

706,59 134.8 -4_.433 -39*70? 0,??645 0.210 0.403 2645

736*76 120.6 -NZ,_77 *37,688 0.786_E _,Z08 0.4_5 2580

608.55 122,6 -40.511 -3_.658 _.7_621 0,Z06 0.40_ 2514

641,94 116.8 -38.5_6 -33.614 0,83503 0*203 0.410 Z44_

596,90 111.2 *36,046 *31.554 0._153_ 0,201 0.413 2304
553.39 1CY,? -34*546 -29.4T6 0.8Z464 _.LRq 0._17 2319

_11,41 100.5 *]2.52? -27.3_7 0.83]86 0.197 0.421 225_

468,0? 94*? °30,465 -25*230 0,84308 0,200 0._31 2161

428*59 88*9 *E8,382 *Z3,055 0.85225 0.199 0.439 2094

381,78 84.6 -26,271 -20.847 ©.06135 0.197 0,444 201_

358.56 79.9 -2_.131 -18,604 0,87082 3.198 0.4_2 1951

322*86 75,2 -21.96_ °16.322 0,8794_ 0,195 0,461 1079

290.5_ 70.5 -18*760 -13.995 0,88049 0.18_ O.4?O 180?

260.21 66.2 *17.515 -11.616 0,89?56 0.193 0._03 1737

231,08 81°4 -15.222 -9.176 0*90688 0.1_3 0.494 1856

20_.68 57.3 -12.876 *6,686 0.91589 0.192 0,511 1584

177,75 52.5 °10,_70 *4,080 0.92521 0*192 0,523 1498
154,2_ 48*8 -?.980 -1.384 0,93_75 0.182 0.5_ 1_30

132*42 44,? °5.40N 1.426 0,94452 0.196 0,577 1343

112.88 80,6 °2,727 4,3?2 0,95459 0,1_5 0.601 1268

95*77 36,9 0,049 _.459 0,_97 0,196 0.634 1185
89.58 29.8 5.901 14.201 0.98674 0,196 0.69_ 1068

54.51 23,8 11,997 21.2_6 1,00943 0,196 0.?27 969

_9.04 111 17°91_ 28.462 2*03183 0,193 0.?05 910

50,25 lS*? 2].241 35.194 1.05174 0,150 0.638 884

54,96 13._ _?,04_ 41.207 1.06918 0.106 0,566 079

61.20 11.6 31,845 _b,544 1.08N22 0.183 0*505 88_

88.00 10.3 35*372 51.337 1*09730 0.180 0.457 894
?4*_2 9.3 38,55? 55.721 1.10905 0.177 0.420 9@?

81.82 8.5 41.47_ 58,780 1,11960 0.1?5 0*393 922

88.5_ ?.9 N4.ZO] 63*580 1.12_Z5 0,173 0,370 _3_

_5,16 7.3 46.771 07.20_ 1.13017 0.172 0.353 952

101._? 6*9 49.216 70.649 1.14_8 0.1?_ 0,338 966

10?*&1 6.5 51,_b_ 73,966 1.15_29 0.169 0.326 98_

113.80 6,1 53,82_ _7,1?2 1.18166 0.168 0.316 _96

119.59 5*8 56,011 _,Z_1 1.16865 0.167 O,SO? 1010

125.39 5,5 _0,141 83,311 1.17531 0.166 0.299 1024
131.05 5,3 60.21_ 88.270 1,18161 3,185 0.293 1038

1_6,59 5.1 82,25_ 89,167 1,18T?T 0._64 0.28T 1052

I42.03 W*9 6_*Z_? _.011 1.18363 0.163 0,28_ 1066

147,38 4.? b_.2_$ 9_.007 1.19928 0,1_2 G,2?T 108_
15E,6_ _.5 60.135 9?.56C 1*Z_74 G.16E 0.2?] 109_

15_.7_ _.w ?0.038 IO_,ZT6 1.21001 0,161 O.Z?O 1108

162,_ 4,3 71,_18 102,958 1.21512 0.161 _.2_? 1118

187._ 4,1 ?3.773 L(5,811 1.223P$ _.16_ C,28_ 1132

1T2.81 _,0 _9,611 IQe,238 1.22489 G,160 0.Z_1 11_

_TT.?O ],9 ??.433 11C.837 1,_2_8 0,15_ 0.259 11_T
112.5_ 3,8 79,23_ 11_.417 1,20415 0.1_ 0,287 116_

187.3] 3.T _1.031 11_*927 1,21_80 _.159 0.21_ 1181

%_Z,]_ 3.6 d2._12 11_.520 1.2_Z_5 U°15_ 0,25] 118)

1_6.?_ 3,5 _4,582 121.04? 1,Z_71_ 0.15_ O._Z 120_
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G-P_a

THEqMOOYNA_IC PROPERTIES OF OXYGEN

1700 P51A ISOBAR

TEMPERATURE DENSITY V(DH/OV)? V(3P/OU) v -V(DP/OV) T (DV/DT_/V TNEq_AL VISCOSITY TMERMAL DIELECTRIC PRANDTL
_ONOUCTIVIT¥ 31FFUSIVITY CONSTANT NUMBEK

DEG, R LB/CU FT BTU/L8 PSIA-3U FTIBTU P$IA l/ OEG. R BTU/RT-HR-P L9/FT-S_ SQ FT/HR
X 1&'

" 100.73k 82.00352

10_ 01.31035

110 eO.$80TT

115 79,8k858

120 ?9.11351

125 T8.37529
130 ?7.63356

135 76.888G5

130 76,13830

1W5 75.38392

150 ?_.6Z_35

155 73.05938

160 73.08809

165 72.31003

170 71.52W;8
175 ?0073069

180 69.95780

185 69o11_87

190 68.29088

195 67,_5k65 160,39

200 66060k08 156._?

2_5 65,7W013 _52,Wb

Z10 6_.85078 1_8.37
215 6"3._5099 1_.19

220 63.03872 139.92

Z25 62.09566 135,58

Z3Q 51.127ZQ 131.1_

235 60.12615 127,97

Z;O 59,09619 123.61

2_5 58.03Z6_ 119,Z1

250 56.9325_ 11;.80
Z55 55.79095 110,3Z

260 53._63 105.83

Z65 53,36Z_5 101.;0

Z?O 5Z,_6351 96.?Z

ITS 50.69852 3Z.17

?SO ;9.26060 87.2?
Z85 _?.7Z255 8Z.88

?90 _6.39006 78.8Z

Z95 kk,3k?ZO ?h.10

300 ;Z,_8386 _9.&;

310 38,_0t88 62.15

3Z0 3_.03_E3 56.68
330 29.8583_ 53.97

3_0 26.33608 53.61

350 _3.566Z8 53.8_

360 ZI,_1509 56.85

370 19.71791 59.27

380 18,3_057 61.91

390 17,Z0097 6_.72

_00 16.Z3733 hr.57

_10 15._09Z0 70,_b

_E_ 1_o6671T T3,3_

_30 13,_3970 76.2Z

_kO 13,_8136 79._T
_50 1Z._7039 81,85

_60 12.50678 8_.65

_70 L2,_8388 87._Z

_8_ 11.69_89 _0.17

W�O 11.33809 92.&_

500 11.00663 95._8
_tO 10.69_31 30*26

5_0 10.h10_ 100.91

630 IO,LWOS7 103._5

6_0 q._STS9 1_6.1_

650 9.6_900 106,?_
_60 g._Z367 111,_0

670 g._%Okl 11h.0_

_80 3.30813 116._

5@D 0,_1590 119.18

600 8._3_9C LZL,??

222.80 lk.570 179991.57 0,_01771Z 0.11253 ;W,037 0.0033_ 1,STZLq S.5596
220.06 1k,360 171Z77.5_ 0,0017_16 _,111_3 _3,_3 0.00];7 1,56662 5.1W16

Z_7.16 1_,133 16Z372._6 _,0_16139 _,lP_T9 36,7_ _,003_E $.$6076 _,T_59

51_.2_ 13.900 1_k003._2 0.0_1837_ 0.108Z7 33.5_d 0.003_ 1.55_0 _.389_

_11.2_ 13.66Z 1_$860,06 0.0010621 0,10670 30.65; D.O03_Z I._h9_3 _.0683

_08,Z_ 13,;19 130932,60 0.0_18801 0.10506 20.U50 0,00331 1._315 3.7700

Z05,16 13,171 130511,_ 0,0019156 0.10337 Z5.702 0.00339 1.537_6 3.5176
202.05 Lz.g_o IZ3266.75 0._119kk6 0.1016k Z3.583 0,00338 1,$3135 3.2821

190.90 1Z.666 116339.k6 0.0019753 0.09986 Z1.673 0.0033; 1,525_2 3.0697

195.70 1_*_11 L0969003_ 0.0b20080 0,09805 19,950 0.00331 1.519W7 Z.87_2

192.k; 12,153 103300,k9 0.0_20_27 0.09621 10.393 0.00320 1.51350 2.7057

189,1_ 11.895 97171._; 0.0020790 0.09_3_ 16.591 0.003_ 1._0739 _._505

185,77 11o637 91293.39 0.0Q21195 O._g_;S 15,_23 0,003Z1 1.501W6 Z._108

185.35 11.300 85659.5d 0,0021620 0.090_3 1_.579 0.00310 1._9539 Z,Z855

176.86 11.1Z_ 6G2_0.9; O._Z_O?7 0,36060 13,5_5 0.0031W l.k69Z? Z.1733

175.31 10.870 75089.9; 0.0C22570 C.08665 12,611 0,0031_ 1.38311 2.0731

171.69 10.619 ?0138,8_ 0,00_3102 0._8W70 11.767 0.00305 1.37689 1.9838
168,00 10.371 65k00.36 0.0023679 0.08Z73 11.003 0.00301 1.;7065 1._0_8

164.23 10,126 60867,31 0.0026365 0.08376 10.313 0.00296 1._6kZ7 1.0352

9.886 56f132.93 0,00Z_988 0.0?876

_.651 52390.7; 0,002573_ 0.0?680

_.w21 _W3W.63 0.0026552 0,07;81

3.197 _650.86 0,0027k5_ 0,07283
8,979 _1058,1_ 0,0_28_k5 0.07_8_

3.768 376Z7.6_ 0.00_9_6 0,06886
8,562 3W363,11 0,0_30769 0.06687

0.361 31260.95 0.0_3213_ 0,06389

?.877 Z81_3,11 _,0033651 0.06_90

7.653 25328.05 0,0035396 0.06092

7.383 22735,16 0o0_37217 C,_589k

7.157 _0299.63 0.003936_ 0.05697

_.919 18001,7_ 0,Ub_175_ 0,05500
6.659 15866,99 0,0_;5_ 0.85305

S.;Z1 13605.35 _,_b;?6?Z 0.0_110

5.12k 12030.8Z 0,0051051 0,0W916

5°675 1032_._ 0.0055_6_ O,O_TZ_

5,551 8755,_9 O.OOSg�k8 0.0k530

5.327 7360,6_ 0.0_6625_ 0.0_33_
_,95_ 6103.3_ Q.0_73_31 0°0915L

;.686 5_06,00 0.0081093 o.0_010

_.k;2 W668.71 0._690755 0.0307W

3,959 ZbZ_.ZO 3.0111500 0.03597

3,$7_ IdSS,E6 0.015026_ 0.03320

3.313 lh6k,20 0.013069_ 0.030k5

3.13_ 1323.33 0.0118950 0.02795
3.0_3 IZ95._ _._IC3Z_Z 0,0Z599

_.970 1310.70 0,0088_26 0.0Z352

Z,913 13_0.7_ O,OOT?IZ; 0.0Z339

_.865 137;.PZ 0.0_67835 0,0Z_56

_.837 LWO?,;_ 3.0060728 0.0Z195

_,799 1W38.33 0°005_730 0.02138

_,779 1k66.;_ 0.G_50113 0.0211k

_,7_? 1391,85 0,00k603_ 0.02087

_.T31 151_.72 0.00k280_ 0.0_068

?,709 153k.60 0,6_399_6 0.0Z053

_.608 1551.1? 0.0037_89 O._ZOb_
_.67_ 1568.19 0.G035355 0,0203?

Z,66Z _583,63 0°QC33381 0.4_03_

Z,651 1597,5_ 000031_22 0.02D3Z

2,6W1 1610.32 0,003_3_5 0,02033

_,63Z 1621.9h 0.00Z901_ 0.02036

_.6_ 1635.50 0°0027_23 0,0Z033

Z,616 16_2.36 0.0_267_0 O.OZO_l

Z.610 1651.37 0.0025752 0.0_0_9
_.603 1659.6_ 0.00Z;_ O,OZ_Sq

Z.998 1667._0 O.OU2kO%7 0,0Z069

z,sgz 1676.57 0.0023550 O,OZO?9

_.587 1681,25 0,00Z25_1 D,0_090

Z,SSL 1687._9 0.C_21_81 0.02102

E.576 1693,33 0,0021_6_ 0,0Z113

_._71 1698.8_ 0._UZ0692 C,02116

9.689 0.00291 1.k5786 1.77_5

9,1_3 0.00286 1.35135 1,7219

8,610 0°06261 1.kk;75 L.6771

8°1_ 0,00276 1._3005 1,63_7
?,7_1 0.00170 I,_31ZZ 1,6093

?,33T O.OOZS_ 1._E_Z7 1.5_5_

6,986 0,00258 1,_1716 1.5689

6°666 0.00Z5_ 1.W_989 1.5587

6,372 O.OOZ_3 1,30239 1,5706

6,10_ 0,00Z35 _.39_rl 1.58_8

5,86_ 0,007_9 1.38681 1,5893

S.680 0,0_Z21 1.37067 1,6_Z
0,_9_ 0,0021_ 1,370Z6 1,656_

5,30_ O,OOZ07 1,3615k 1,69_0

5,117 0*00198 1,3_2WT 1,7_Z0

_.927 0.00191 1.333_2 L,781_

_,733 O.O018Z 1,3331_ 1.8_9

_,539 0,00176 1,3ZE?B 1,80?0

;.339 0,0016_ 1.31177 1,9779
;°136 0.0015_ 1.3001_ Z°0711

3,931 0.00151 1.Z8780 2,1203

3,?23 0.001_ 1.27_70 2,1928

3.309 0,00135 I,Z_632 2,Z963

2*952 0,0013_ 1,_1633 2,3_38

_,603 0,001_5 1,18831 2,1707

Z._11 Q.00195 L.l_677 _._3_

_,100 0,002_7 1.13Z_1 1.S_68

Z.0_3 O,OOZ6G 1.12187 1,_232

1,968 0.00Z93 1.113_ 1,3195

L,9_ 0.003_5 L.L0570 1,Z_31

L,899 0,0035_ 1,09966 1.1773

1,8_0 0.00309 1,09_ 1,1_9_

1.863 0,00W_1 1._6_66 1,_1

1,853 O.OOWS1 1,085_5 1.u525

I,SWZ G,OD_I_ 1,079_q 0,9956

1.d33 _,00606 1.07113 0._369

1.6_7 0,00636 X.06091 D,9217

1.85Z 0.00667 1,06685 0,90_2
1,857 0.00695 1,06_93 0.89_1

1,86W 0.00?26 1.0631_ 0.887_

1,871 0.C0750 1,_61_8 0,0766

1,_85 0,008Z1 1.058_ 0,_5_5

1.897 0,00052 t.057_ _.8_08
1,907 0.008_3 1._557_ Q._3_

1o917 0o00915 1,05_9 0.8375

1.9Z7 0.009_6 I,_5331 0.8318

Lo530 0.009_7 1.05_18 _._67

" TWO-PHASE _OUNDA_Y
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G-2a

THERHOOYNAH[C P_OPE_T[ES OF OXYGEN

1800 PSZA ZSOSA_

TEHPERATURE VOLURE

DEG. P CU FT/LB CU FT-PSI A/LB _S[&/R

DERIVATIVE OE_IVATIVE ENERGY
BTU/LB

ISOTHE_H ZSOCHORE ZNTERNAL ENTH&LPY ENT�OPY CV

* t00.375 0,01219 2200.98 318.8

105 0.=1229 2115.27 3_?,3

110 0.01240 2025.1_ 295*1
1L5 0,=2252 193P,74 283.4

120 0,91263 1652.05 272.1

125 0,J1275 1770.48 261.1

130 0.01287 1690.56 250.5

135 0.=1300 1613.03 240°2

140 0°01312 1537,84 230.3

145 0,01325 2;64.% 220,8
150 0.=1335 1394.27 211.5

155 0,_1353 1325,78 2_2.6

160 0.01367 1259._0 104,0

105 0.91381 1195,08 185.8

170 0,01396 1132.78 177.8

tTS 0.31412 t072*_4 170*1

180 0*31428 101_*03 162.7
185 0,01_45 957*_Z 155.5

lg0 0.01462 q02,65 1_8.6

105 0,01480 8_q*63 142.0

200 0.01490 798,34 135.5
205 0.01518 746,71 129._

210 0.01538 700.72 123.4

ZlS 0°_1560 6_4.33 117.6

ZZ8 0°01582 684*51 112.0

225 0,_1606 566*2_ L06*6

230 0.91_31 524.4_ 101,4

235 0.01657 481.36 95.7

2;0 0.01686 _41,51 90*9

245 0*01716 405*25 85,7

250 0.31748 370.23 01,1

255 0.01783 336,54 76,3

260 0,01820 304,6; 71.9

265 0,=1862 274*52 67.5
2P0 0.01405 245.55 62°6

275 0.01954 210.25 58.8

280 0.02008 102,52 5;,0

28_ 0*02069 168.96 50.5

240 0.02136 147,06 46*5

295 0,02213 127.28 42.5

300 0.02301 109.74 30._

310 0.02_17 01,07 32.0

320 0,32799 6;,38 26,0

330 0,03140 55._1 21,Z

340 0,03_;0 54.;_ 17.5

350 0.03945 57.38 14.9

360 0.34341 62,52 12._

370 0°04721 66.67 11._
350 0._5083 75°19 10.3

390 0.=5428 81.85 y°4

400 0,05756 88.49 0.6

_10 0.06075 95.00 8.0

42P 0.06388 101.40 7.5
;30 0,06676 107.64 7.0

_0 0.06963 113.65 6*6

450 0,0724; 119,54 6.3

_60 0.07516 I25.13 6.0

_70 0,07704 130,85 5.7

_0 0.08046 136.44 5,5

_90 0.08304 141.93 5,3

500 0.08558 1_7.31 5.1

510 0,08808 152.61 4.9

5_0 0._9054 157.83 4.7

530 0.09250 162.46 4.6

5_0 0,=q539 168._3 ;.4
5_0 0.04778 173,04 _.3

5_0 0.10014 1_7o9_ ;.2
5_0 0.10248 182.84 _*1

5_0 0.10_01 107.73 4.0

590 0.10_11 192.5_ 3,_

600 0.10_40 197.30 3.8

Cp VELOCITY
OF SOUNO

FT/SEC
8TUILB BTU/L8-9 8TU / 15 -9

-02.930 -78,867 8.50400 0.267 0.354 388Z

-01,1_0 -77.043 0,52176 0.263 0,344 3632

°75.207 -75.073 0.54005 0,Z59 0.394 3777
-77.277 -73.1_6 0,55758 0.255 0.353 3721

-75.343 -71.139 0*57432 0*251 0.393 3863

°73.424 °6Y°lTk 0.59036 O.Z_ 0.393 3605

*71*500 -67,210 8.60577 0,245 0.393 3545

-64.575 °65.246 _.62359 0,Z42 0.393 3485

-67.657 -63.283 0°63486 0°239 0,343 3424

-65,738 *61.320 0.64864 0,236 0.393 336Z

-63.819 °59,35? 0.66195 0,233 0.393 33_0
o61.901 -57.393 0.67;83 0.230 0,353 3237

°55°962 °55.427 0.68731 0.225 0.393 3174

-58,06] -53.459 0.69942 8.225 0.39; 3110

-56.144 -51.489 8.71110 0.223 0.354 3046

-5_.222 °49.516 0°72262 O.ZZl 0.355 2982

-52,298 -47.539 0.733_6 0.219 0,396 2917

°50.372 -45,557 0.7_63 0.218 0.35T 2853
-48.442 -43.569 0.75523 0,214 0.398 2768

-46.507 -41.574 0.76560 0,Z12 0.;00 2723

-44*566 -39*571 0.77574 0.210 0.401 2559

-42,619 -37.559 0,75568 0.208 0.403 2594

-40.66_ -35.536 0.79543 0.20_ 0.406 2530
-38.659 -33.508 0.80501 0.204 0.408 Z466

-36.723 -31.450 0.8144h 0.201 0.411 2402

-34.735 *29.383 0.82373 9.199 0.415 2335

°32.731 -27.296 0,83289 0.197 0.419 2275

-30.664 o25.163 0.84206 0.200 0,_27 2182

-28.624 °23.806 0.85115 0.199 0.435 2116

-26.535 -2_.816 0.86018 0,198 0.440 20k4
-24.421 o18,594 0.86916 9.195 0.447 1977

-22,280 -16.330 0.87009 0.195 0.455 lq07

*20.1©7 -14,040 0.88702 0,194 0.465 1636

-17.845 -11.696 0.$9595 0.193 0,475 1769

-15.650 -q.300 0.90491 0,193 0,464 1692

o13.355 -6.842 0,91393 0.192 0.500 1622

°11,01Z -4,319 0.92302 0.192 0,506 1538
-0,595 -1.700 0.93225 0.191 8,532 lk75

-6.1_S 1.013 0._41?2 0,195 0.555 L392

-3.539 3,834 0.95138 0.$54 0.575 2320

-0*091 b,779 0.96127 0.195 0.601 1253
;.644 13.035 0.58170 0.195 0,650 1126

tO.3qS 19.720 1.00303 0.154 0.683 1024

16,052 26.582 1.02;12 0.193 0.600 556
21.382 33.181 1.04382 0*190 0.635 916

26,003 39.238 1.06139 0.187 0.576 905

30.22_ 44.699 1.07677 0.18; 0,519 904

33.897 ;9.632 1,09030 0.181 0.471 910

37.207 54.149 1,10235 G.178 0.433 920

40.239 58.331 1.11321 0,176 0,405 934

;3,056 62.2;0 1.12313 0.174 0.360 946

;5.703 65.952 1.13228 0.172 8.36Z 961

48*216 6_._83 1.14079 0,171 0.3;5 975

50.620 72.873 1.14877 0°179 0,333 qqO

52.932 76.1_2 1.15629 0.160 0*322 1003
55,170 79.314 1.16342 0.167 0.313 1016

57.343 82.391 2.1_=19 0.16_ 0.30; 1C30

59.454 85,398 1.17665 0.165 0.297 1044

61.5_a 88.339 1.18205 0,16; 0.291 1058

63*5_k 91.222 1.L8879 0.163 0.206 1072

65,539 9_.054 1.19451 0*163 0.281 1085
67.483 96.640 1,Z0003 0.162 0*277 1099

69.407 99.587 1.20536 0.161 0.273 1112

71.305 102*297 1,21353 0*181 0,209 1125

73,180 10_.975 1.21553 0.160 0.266 1138
75,03_ 107,624 1.22037 0.16_ 0.2_4 1150

76.870 110.248 1.22512 0.159 0.251 1163
78.690 112.648 1.22972 0.159 0.259 1175

80.49_ 115.426 1.23421 0.159 0.257 1187

_2,286 117.980 1*Z3_59 0*158 0.255 1199

04.067 120.532 1.24286 0,LSA 0.254 1211

T_O°_SE _OUNOARY



G-2cI

TMERMOOYNAMIC P_OPERTIES OF OXYG=N

1000 PSIA ISOBAR

tEMPERATURE DENSITY V(ON/OV_ V(]PIOU_ -V(OP/OV) T (OVlOT_/V THERMAL VISCOSITY THERMAL DIELECTRIC _RAHDTL
CONDUCTIVITY 3IFFUSIVITY CONSTANT _:UMBEQ

DEG* R LB/CU FT BTUILB PSIA*:U FT/STU P$IA i/OEG, R 8TU/FT-HR-R LB/FT-SI.C SO FT/MR
x 10 J

• 150,375 02,02866 223,35
105 81,35773 ZZS,?l

110 00,63021 217,03

115 79,90030 21k,91

120 79,16r62 Z11096

125 78,w3192 Z04,97

130 77,69290 ZDS,93

135 76,95023 Z02,85

1W@ 76,ZO31W 199,73

1k5 75.kSEk2 196,56

150 7W,S96_3 19303_

159 ?3,9350? 190,0T

160 73.16T82 18607_

165 72.3q_08 183035

170 71,61310 179,90

175 70,82_k0 176,39

180 ?0°02695 172,81

185 69,21993 169o16
190 68oW0236 169ok,_

195 67,57315 161,65

200 66°73107 157,??

205 65,87_77 153,82

210 S500027k 1k9,78

Z19 6_,11320 1k5,66

ZEO 630ZOk51 1_1,_S

ZZS 62,27W30 137,1?
230 6.103202? 132.32

Z35 60,33601 129.75

2_0 59,32596 125,k8

2k5 58,283?9 121.19

ZSO 57.2077k 116,09

255 56,09W37 11Z,51

260 5_.93868 106.10

265 53.73652 103.87
Z?O 5Z,_8321 99,36

2?5 51,17271 9_,99

Z80 k9,00099 90,25

285 k0o3_167 86,07

290 _6,50618 02,2_

295 _5,18080 ?T,71

300 43,_5837 73,60

310 39o72_66 66.09

320 35+72313 60,36

330 31,77072 56,93
3_0 20,Z9097 59*7_

350 25,3_991 56,30

360 23,03391 57.86
3?0 21.18260 59,97

300 19,67386 62.39

390 10,_235Z 65,05

_O0 17.36?2k 67.77

kLO 16,_6129 70,98

WZO 15,67280 73._1

_30 1k,97610 ?6,25

_;0 l_.3bO?Z 79.05
kSO 13,0090Z 61o83

kGO 13.30521 8k,59

_70 lZ,#k?63 67,31

;60 12.W28k? 90,0_

_90 12.34Z_9 92,?W
500 11,_85_0 95._3

510 11,3536W 90.09

520 11.04_26 100.?3

530 1C,75_77 103,36

SWO 10.;6305 105.9?

SSO 10,Z2732 106,58

560 90_599 11101?

570 q.7577W 113o76
580 9,5_139 110,3_

590 9,33592 118,9Z

600 9.1kOkZ 121.90

1_,566 1505k3,_0 0,0017665 0,11Z_8

1W.362 172093,52 5,0C178_5 0,11133

1W,135 163291,83 O,OL1807k 0.10990

13,902 15_026,01 0,0016305 0,10839

13,66k 1_6666,CZ 0,00185_? 0,10682
130_21 138861,96 0,0018801 0.10520

13,17_ 1313_,1Z 0,0_19070 0,10352

1_,923 12k1_2°99 0,0019353 0.10180

1_,670 117169,20 0,_1965_ 0,10003

1Z,_IS 11_533,62 0,6019972 0,09823

IZ,1S0 10_1_?,27 0,¢020311 0,096k0

11,901 S80Z1,_0 0,_2067_ @,09kSk
11°6_ 921_7,W9 0,00Z105_ 0,29266

11,307 86917°07 O°O021W?Z 0,090?6

11,133 0112Z,15 0,0_21919 0,0868_

10,080 7595W,81 O.COz23q3 0,00690

10,033 71007°_0 0°0022909 0,00W96

10,38_ 6627Zo55 0,0023_05 0,00301

15°1k2 617k3,1_ O,OOZk06g 0,00165

0°90_ 57_12,38 0,002W727 0,07908

),671 532?3,76 O,OOZS_kq 0,07711
_,W_9 _9321,15 O,OOZ62Z9 O,O?Slk

9°22k _5W8o77 0,0027090 0,07316

9,010 kl�Sl,Z6 0°0028037 0o07121

8,003 38523,76 0,002908k 0,0692_

8,603 35261,89 0,00302k_ O,dO?Z?

8oW00 3Z161,92 0,0031533 _,06531

7,9Z_ 290_3,70 0,00329_Z 0,0633_

?,703 2621?,02 0,003_670 0006139

?,_38 23619,31 0,0036260 0,059_3

7,Z18 21180,05 5,0038Z?W 0,057k9
60975 18877°88 O,OOkO_l 0,0_596

_,?_1 16736,_ O,OG_Eq_ 0,05363

6,901 lk751,58 0,00W5759 0,05172

6,Z17 1_887,03 0,00W8762 O,O_Y8Z

5,900 11166,52 0,005Z63_ D,0_793

5.657 95_7.k6 O.OU56325 C.0k606

Y.kSk 8167.99 0,0@61?7W 0.0_618

9,000 6883,38 0.0067937 O,OkZ33

;,838 5?_0.6Z 0,007393_ 0.0_080

k,606 W769,32 0,0_816k5 0,039k7

W,137 3ZY6,kl 0.0C963_6 0.536?8

3.?;7 2Z99o78 5,0113195 0.03_13

3,_61 1776.18 0,011937Z 0,03155

3,Z63 1539001 0,0113052 0,02916
3,1k0 lk5_,51 0,0102269 0,02716

3.051 1_W0.12 0.00896k0 O°OZS60

Z,903 1_5W°55 0.0078532 0,02k36

_0928 lk?9,Z_ 0,0069300 0,023_3

Z089_ 1507,98 0,0062193 _,02273

_,090 1536,79 0,0056036 0,02219

2,827 1563,85 0,005126_ 0.02179

Z,793 1589,16 0.00_7059 0.021k?
2.775 1612,29 0.00_3696 0,0212_

_,7_8 163Z°13 0,00_0701 0,02106

Z,736 1650,32 0,00382?9 0,02093

Z,?09 166k.�k O.CG3990q 0.0208k

_0696 1681.05 O.OO3_O_S 0,02078
2.68k 1695.73 0.0032326 0.0207_

_,O?k 1709,1W 0,0030?99 0,02073

Z.bGW 1?21,_2 0,0029W29 000257_

_.656 1732.69 0.0028195 0.02070

Z,6k9 17_3,07 0.002?076 0,02076

_,6_2 1752*69 0*0026061 0.02083

_,636 1761,51 5,D025131 0,02092
2,630 1709,7W 0.002_277 0002101

Z.SZ5 l???,kO O,O&23k�t 0,02110

Z,619 118W,55 0,052Z763 0.02120

2.015 1791,Zk 0.0022088 0,02131

2,610 1797,5Z 0.0021k59 O.OZlkZ
_.605 10030k3 9,0020873 0,0215k

_W.181 0.053;e 1.572_0 5.57_5

;0,537 0,003;7 1.967_0 5.1658

36.9?Z 0.003_6 1,S_116 _.76_5

33.?56 0.003_ 1.$5532 _._155

30,857 0.053_3 1,5k9_6 _.0879
_5.2_1 0.003_1 %.5_360 3.7969

Z5.882 0,00339 1.53773 3,53_5

Z3,75_ 0.00337 1.5310k 3.Zq?8

Z1,833 0.0033k 1.5259_ 3.08_3

_O.IGO 0,00332 1.$2001 Z.8918

16.536 0°00329 1.51_06 2°7183

17.12_ 0.00325 1.50009 2.56Z0
15.8_9 0.0032_ 1.50208 Z._215

1_,696 0.00318 1.k96_ 2._952

13.658 0.00315 1._0996 2.10Zl

1Z.710 0.00311 1,k838_ 2.0610

11.868 0°00306 1°_7766 1.9909

11.100 000030? 1,_71_3 1.9109

10._05 O.OOZq# 1._6513 1.6_0_

9.??5 0.G0293 1°kS876 1.7787

9.205 0.00_08 1.W5232 1.7_51
8.680 0,00283 1.k_578 1.0792

0._19 0.G0277 1._391_ 1.6_06

?.793 0,00272 1.W3239 1.0090

7._09 0,00266 1,_2992 1.58_0

?.05_ 0.00260 1.k1890 1.565_

6.730 0.0025_ 1._1133 1,5536

6,W3_ 0,002k6 1._0397 1.5630

6.16_ 0,00Z38 1.396_3 1.5730

5,916 0.00232 1,30668 1.S?Y_

5.?29 O,00ZZ5 1_36071 1.60W9
S,5_6 0,00Z18 1,3_2_9 1.6353

5,363 O,DO_lC 1.36_00 1,67Z1

5,170 0.00203 1,35520 1.7130

k.992 0,00196 1,3_00? 1.7k76

k,80W 0.00187 1.33657 1.60_1

_.616 0.00182 1.32667 1.8339

_,_23 0.00172 1,31619 1.9161

_.230 0°00163 1o30523 1,9980

_,03W 0.00157 1.Z9369 Z.O_9
3.83? 0.00151 1.Z815_ 2,1031

3._5 0.001_2 1,ZSS_? 2.1919

3,0?5 0.001_0 1°Z2793 Z°Z156

2.755 0.001H6 1°_0113 2._362

Z,507 0.0016_ 1,17760 1.96_

Z.327 0.00106 1°_50k5 1°7760

_._00 0.0021_ 1°1W331 1,60_9
2._10 0.002_ 1.13130 L._686

Z.OkS O.OOZ?5 1.12158 L.3602

1,997 0.00305 1°11357 1,2792

1.961 0.00336 1o$0683 1.Z005

1,939 0.00366 1.101_6 1.1568

1,916 0,00397 1009608 1.1095
1.90Z 0o00_26 1.09170 1.0739

1°89Z 0,00_56 1o06781 1.0_06

1,885 0,00_8_ 1,58_3Z 1.0155

1,88Z 0.00S15 1.08118 5.9892

1.880 0°005_ 1.0?83Z 0.9683
10881 0.009?3 1.07570 0,9900

1,883 0.00603 1.073_9 0.933?

1o806 0.00632 1.07107 0.9192

1°890 0,00659 1,06900 0,9093

1.696 0.00689 1.06708 0.6966

1.90Z 0,00719 1.06529 0.8053

L,909 0.DO?k9 1.06360 0,0751
1.917 0.00779 1.06202 0,8659

1,925 0.00009 1.06052 0.0577

1,93_ ¸0.00839 1.05911 0,650Z

1.9k3 0,00069 1.0_778 0.0_35

1,9_3 0.0069a 1,05651 0°837_
1.963 0.00529 1,05531 0.8519

• TWO-PMAS( 80UNOARV
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C-2a

THERMODYNAMIC P_OP[qTIE$ OF OXYGEN

%900 PSIA IS08A@

TEMPER=TURE V3LUME ISOTHERM ISOCHORE INTERNAL ENTHALP¥ ENTROPY
OERIV4TIVE DERIVATIVE ENERGY

OEG, R CU FTILB CU FT-PSIA/LB PSI&/R BTU/LB BTU/LB BTU/LB-R

Cv Cp VELOCITY
OF SOUND

8TU / LB -R FIISEC

150.515 O.]lZL9 2207o92 ]18.9 -S2.913 -78,625 0,50;%5 0.267 0.39; 388T

LQS 0,3%228 2%Z_o05 ]07,7 °8%.18Q -76,858 0.S2136 0°263 0.39_ 383_

%10 0°01239 203W°09 299,6 °79,250 -7_,859 0,9396? 0.299 0,39_ 3?85

115 0,31291 %9_6,76 283,8 °7?.323 -?Z.923 G,99716 0.295 0.393 3?27

%Z0 0o3%262 %862*00 272.S -75.398 -70.95? 0,5r389 0,292 0.393 3670

129 0o_%27W %77Y,7S 261,5 -73o_76 -68°993 0,_5992 0,_8 0,393 3611
%30 0°01286 %699,96 250.9 -7_.Y96 -67.D31 0.63S3% 0,2_9 0,392 3992

13S 0._1298 1622,97 2_0,? °69.63? -b5._69 0°62_12 C,2_2 0,392 3_92

1_0 0o9%3L% 15_7.92 250*8 °67.720 -63o137 0.63W39 0,2]9 0.392 3_32

%WS 0,0%$2_ $W7_.76 221,3 -69,80S -61,1W6 0,6_8L5 0,236 0.392 33?0

%90 0,01331 IW0_.23 2_Z.0 -63,890 -S9.%8k 0,661_9 0.233 0,392 3308

195 0.3135% %339.89 Z03,Z °6_,976 °_T.ZE2 G,67_32 0°231 g.392 32_6
160 0,31365 1269,66 k9_,6 °60,062 -59,259 g,68678 0.228 0.39) 3183

165 0.0%]80 L20Y.90 L86o3 -98°%_8 -93.29k 0,6_887 0,226 0.393 3%20

%?0 0°_1399 $1_3.36 %78,_ °96.23_ °51°327 0,7%062 0°223 0.39_ 3056

175 0.51_10 %083.18 ltd.? -9W.3%8 -_9.397 0.7220_ O,ZZ1 0.39_ 2992

%&O 0,31_2_ 102_,92 %63°3 -92,_00 -_7.383 9.7)3%S 0.219 0.399 _928

$8Y 0,01_3 968.51 196.1 -90°_80 -_9°_OY 0.7_00 0,2_7 0.396 286W
%90 _,01_60 913.92 %_9.3 °_8.557 -_3,_21 0°7S_98 3o215 0,397 280_

%99 0._77 861.09 %_2,7 -_6,629 -_1,W32 0,76_92 0,2%2 0.399 2736

200 0.0%W96 809.99 _36,3 -_,697 -39._3_ O,?TSg_ D.210 O._gO Z6TZ

209 0.01519 760.96 %39*1 -_Z,799 -37,_29 0,78k9_ 0.208 0,_g2 2609

210 0°31939 ?_2°_? %Z_°Z -_0o813 -3S._$Z 0,_9_67 3.Z06 O,_@W 29_9
_%S 0,_1SS6 666.59 L%8,W -38.8S9 -33,389 9,80_Zl O,20W g._O? 2_82

220 0.01978 625,99 %%2.9 -36°899 -3_,3_3 g.8_SSq 0,Z02 0,_09 Z_19

229 0.0%601 S_5,93 _Q?,S -3_,920 -29.28S 0,8228_ 0.199 g._13 239V

2]0 0.0%626 937,_1 102.W -32.931 °27.211 0°8;$95 0°_97 0._16 22q_

235 0.0%6SE W9_*S1 96.6 -30.90_ -29°092 0.8_196 g. ZgO O,_2W 2203

Z_O 0o01679 _SS.%1 91,9 -28,859 -22,95_ D,85008 0.%99 0,_32 2138

2_9 0,01709 W18.57 86,? °26,790 -2_,779 0.8590_ 0,198 0._36 Z067

290 0.357_0 343.?Z 8ZoZ -2_,69_ °18°$?? 0°8679W 0°%97 0._3 20_2

259 0.3_77_ 390.2_ 7?,Y -22,98_ -lb°SW_ 0°876?8 0.$99 0°_0 1933

Z_O 0°g_8_0 31_°_i* 73,2 -20,_3 °%_,073 0°88960 0.19_ O.kS9 %865

26Y 0°318_Y 246.YS 68°8 -%8.2_9 -11,760 0.89_1 0°1_$ 0,_68 1799
270 0,0_891 259,?2 6_°Z °%6.95S -9,_GZ 0.90323 0.%93 O,W?6 %729

Z79 0,0%93? 232*S6 69.2 -_3°80_ °6°990 0.912|8 0,192 |,_99 _699

280 0°01988 206.98 99°_ -11°S16 -_.S2Z O°YZ097 0,19_ I._96 IS?_

28S 0,_20_9 183,36 92.1 -9°161 -1.968 0°93001 0,19L 0,5_ £S%S

290 0._2107 161,39 _8.2 °6.7W9 G,66S 0°939%? 0.%99 0.$3? %N36

295 0,_2177 1W$°W_ _,3 °_,ZS9 3.392 0.9_8_g 0.19_ g.$93 %36?

300 0.022S6 123.93 _0,8 -%.72S 6,21_ 0°99_98 0,19_ 0°$79 1303

3%0 O*SZ_W? 9_o_8 3_*0 3°99? %2,$68 0,9?750 D.19_ 0o616 $$?9

320 0.52691 ?W,8_ 28,1 9,029 %8,W96 0,997_9 0.19_ 0°6k6 1076

330 0,32990 63,86 _3,Z %_._99 25,019 _,01_6S 0.192 0,6S_ 1902
3_0 0.03333 S�,g_ 19o3 %9o69_ 31,_22 1,03678 0._90 0,62_ _59

350 g°03698 60°90 16o_ 2W°_37 37°k_ 1o09_2S 0o187 0,9?8 93_

360 0°0_|6_ 6_,?9 1_,2 28°67_ _2.972 1.06982 Q._8_ 0,528 927

370 0,0_20 ?0°01 12o5 32._5_ W8,039 %°_8362 0.L8% 0,_82 929

3_0 O,O_?b3 ?6°07 11.2 35°881 5_°637 1°09997 0,179 g,_ 939

390 0,0_091 82.38 10.Z 39,013 96°525 1°15?11 0,%?7 0o_9 9_7

_00 0.09_07 88,81 9,W _L.9%9 6_,9_1 %._1728 0°179 0*389 997

_%0 0°09_%g 99,2L 8.? w_,6_3 6_°733 %,%2669 0°%?3 0°370 972

_20 0°06003 10_,9Y 8°I _7°ZZ_ 68,3_3 _,1393S 0*17% 0,393 98_

_]O 0.Q6287 _07,77 ?,6 _9.689 7%°803 $,L_3_9 0°170 0,3_g 999

_Wg 0,06562 113o79 ?.Z 92°0_ 75*%33 1°L511S Q,_69 0.327 %0_1

_Q 0,06830 119,61 6°8 5_°33_ 78°360 %°158_1 0o168 0,318 102_
w60 0.07Q92 %2SOW2 6°9 56.5_] 81*_9_ 1.16929 0.167 0,309 1038

WTO 0o_73k8 %31°12 6,Z 58°69_ 8W,9_8 %,17187 0°k66 0,391 $09%

_80 0.07998 _3_°_5 9,9 60,792 87o92_ 1.%78%3 0,165 0,295 106_

_90 0,_78_9 %_,98 9,7 _2,8_5 90,_W5 %,LSW_6 0,16_ 0°289 1075

500 0°0_088 %_?°_% 5,_ 6_,857 93°313 %°18999 0°163 0°28_ 1092

9%0 0.3832? 192,79 9.2 66°83_ 96°%32 %.L95S3 _.162 0,280 %10Y
520 0.08963 %9_,01 5°1 _8°779 9_°908 1,2Q292 0°161 0.27b 1%18

530 0,_8797 _63,2Q W,9 70°697 %0%°6_6 1,2061k 0,161 0°272 %_3%

5_0 0,_9027 169°3_ _o7 72,589 1Q_°3_9 1,21119 0°%60 0,269 _%W_

550 0,29295 %73.38 _°6 7k.W99 ID7*C22 1,2L610 0°%60 0,266 1157

560 0°_9_% %78°3_ _°9 76.3t_ 109*667 1.22086 0.%5_ 0o263 1%69
570 0,n_705 %83°33 _,3 ?_,%_J %12°2_8 _.229S0 0,199 0.2b% _%_%

5_0 0.)q927 %85.23 _.Z 79,9S_ 11_,886 1.21002 _,1Y8 D.ZS9 119W

590 Q,tO%k8 193°09 W°% _1,?b2 $%?._W 1,21W_3 _.L98 0*257 120S

_0 O,LO]6_ %97,90 _,0 83.952 1_,02_ 1,23873 Q,L58 0.255 L2%_

TWO-PHASE _OUNOARV
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G-2O

1900 PSIA ISOBAR

T(I¢'ERATUR( OEM$ITY

OEG. R L81CU FT

THERHODYNAM[C PROPERT[ES OF OXYGEN

V(DH/DVIp V(DP/OU) v -V(0PlOV) T

8TUIL8 PSZA-:U FT/BTU P$ZA

100.51S 02.0S37k 223.90 1;,$61 18109;.;1

105 01.;0490 221.36 1;.364 172908.1_

Lla 80,6?952 218,50 1;.137 16;109,66

115 79,95175 215,61 13.90; 1556;T.06

120 79,221;S 212,68 13.666 14P51b,35
125 78.;8825 209,71 13.;23 135689.56

130 77.75185 20b,70 13.177 132175,_6

135 77.2120; 203.65 13.926 12;957,26

1;0 76.26036 zoa.5B 12.673 118026.8;

1;5 75,520k5 197.42 12.;19 11137;.63

150 7k.76789 lqk.23 12.162 10;991.60
155 T;._1522 190.99 11.906 98869,21

160 ?3,24690 18?,70 11.650 92998,68

185 ?2.;7735 10;,3_ 11.394 87371.73

170 71.70105 180.53 1141;1 81980.2;

175 70.#1719 1?7o;6 10,850 76016+32

180 T0.1250; 173JR 10,6;1 71R72.32

105 65,32378 1?0.32 10.397 671;0.05

190 68.512k6 166,6; 10.156 6261k,81

195 67.69006 162,85 9,921 58287°35

200 B6,85Y;2 189.07 9,691 54151,96
205 66.00729 155.16 9.;67 50202,;r

210 65.1;_23 151,17 1,250 ;6;33,07

21S 64.26_69 1;P.11 9.040 ;2838.35

220 63,3&652 142,96 8,838 39413.36

225 62.;4855 130.73 8.6;3 36153,66

230 61,50862 134,;; 8,45; 33055.36
235 60,54178 131,50 7.569 29538,;8

240 S9.54853 12T,31 7.750 27101,25

2;5 58.52bS8 123,12 7,;51 2;;97.6;

250 57,;7303 118.93 ?,277 22053.53

255 S6,30563 114.65 ?.037 19746.66

260 55°25569 110.;5 b.819 17597.16

265 5;.09177 106.25 S,S76 15600.21
270 S2oS7510 101.85 _.305 13733.02

275 51,61646 ?7.68 6,070 12_03°69

200 80*30178 53.11 5*756 10_11*53

285 ;S,gOgSB 89,00 5.570 8968.10

250 ;7,;Stqk OS,;T 5.211 7658.79

29_ ;5°92573 01°11 koq_B 6;5k°25

300 ;;,31662 77o13 ;.753 _;7;.27

310 ;0*8b007 69.82 ;,297 3860.50

320 37.16321 63.90 3.q00 2701.46

330 33,4;525 60.G5 3.606 2135°82
3;0 30,00315 $8.10 3,386 1758.50

350 27,0;387 S8,09 3°241 1647.08

360 24._07;1 55.15 3.136 1553.23

370 22.62556 60.92 3.056 1585.;6

360 Zoe�qYo3 63,08 2.992 1597.21

350 19,6;lq_ 65,56 2,952 1610.13

;00 18,;5573 68.15 2.5G4 1&_2.62

_10 17*51307 70,86 Z*87b 1667.38

_20 16.;585P 73.61 2,0;1 1691°60

;30 15.90684 76.40 Z.820 1714.31

4;0 15,2;035 79,15 2.787 1733.59

;50 1;.b;1;3 81.89 2.773 1751.31
_BO I;*10112 04,65 2*7;9 1768.50

_70 13.B0_00 67,39 Z.730 178;.36

;60 13.161;5 85.98 Z,717 1?95.8_

;50 12.7;702 52,87 3,707 180q*Tb

500 12*3B;05 95,3_ 2,897 1822*5B

510 12,_086; 57.98 _,689 183;.35

520 11._77S3 100.61 3.601 18;6.22
530 11._759 103.22 Z.BT_ 1655.29

5_0 11.07770 105.82 2.609 166;,63

550 10._5;68 108._1 2.663 1873._2

5bO 10,5;723 110+58 2,656 1_81.;3

570 10.39389 113.56 2+b53 1_89.01
5d0 10._7330 115.13 Z.Bk8 1895,12

_90 9.qS;SB 116°&5 _.b;; 1902°8_

690 9.b;_50 121.2_ ?.639 I509,_9

+ TWO-P_ASE _OUNOA_Y

(OV/DT)ioIV THERMAL VISCOSITV TMERM&L DIELECTriC PP_NO|L
_0N0_CTIVITY 31FrUSIVITY _ONSTANT NUMBER

I/ OEG, R BTUIFT-HR-R LB/FT-S_C SQ FT/HR
X 10"

0,001760_ 0.1126; _;,325 0.003;_ l=_TZbO 5°5855

d,O_177a; 0°11143 ;0,?83 0.0P3;7 1,56730 5.1901

3,0018010 0,11000 37,2_2 G*O03;B 1.5B156 ;.7511

0,0_10236 0.10851 33,_73 0.003;5 1,55573 ;°w315

0.0018;73 0,10655 31*060 0.003_; 1.5;qa9 w.1075

0.0_18722 0.1053; 26,_33 0.003;2 1.5;;05 3.8152

9.2018585 0,10367 26.062 0._03;( 1.530_0 3.5515

0.0015262 0,1J156 23,92_ 0.00337 1,53233 3.3137

0.0019555 0,10020 21.993 0.00335 1,526;5 3.0590

0.0015806 C.058_1 20,251 0.00332 1.52065 2.5954
0,0020197 0,35655 10°678 0.00329 1.51;63 2.7305

0.0U205_q 0,09;7; 17.254 D.O03_B 1.50860 2.5737

0.002052_ 0,07287 15.976 0.00323 1,50270 2._322

0°0021326 0,090R8 1;.81_ 0,00319 1.;9665 2.3051

_,0021757 0.00907 13°771 0,00316 1.;q064 2.1910

0.0U22215 0.08715 12.825 0.00312 1,;8_56 2.08_0

0.0022718 0.08522 11,97_ 0.003_8 1,;7852 1.9500
0.0023257 0°08328 11.196 0.00303 1°;7223 1.9172

0000238;0 0+08133 10,;9B 0.002_9 1.;6598 1.8;57

0°0024_7_ 0+07938 1662 0.0029; 1.45966 1,7830

0.002516; 0.97743 9.287 0.00289 1,;5327 1.728_

0.0G25917 0°07547 &°766 0.0020; 1.;;675 1.6815

0.0026741 0°0r3$2 8,25_ 0.00279 t,;4022 1,6;18

0.00276;7 0.07156 7.064 0.0027; 1,;335; 1o6090

0o0L286_; 0.06961 7.;7; 0,00268 1.;267; 1.5026

0,00297;5 0,06767 7.110 0°0028_ 1.;1902 1,5627
0.0030965 0.06572 6,793 0.00257 1.;127§ 1.5;9P

0,G03227; 0,06378 6.496 0.00248 1.;0550 1,5562

0.0033907 0.06185 6.22; 0.002;1 1,35809 1,5635

0.0035;10 0,05552 5,57_ 0,00235 1.390;8 1,56;q

0,0037264 0,05800 5,777 0.00228 1.38267 1.5890

0.0035237 0.05605 5,557 0,00221 1.37;6; 1.6159

0.00;1502 0.05;20 5°;17 0°0821; 1o36635 1.b52_
O.OU_O;8 0.05232 5.236 0,00207 1.35280 1.6660

0°00;67;6 0.05046 s°gs_ 0,00200 1.3;85_ 1.2175

%0050100 0.04861 4,872 0.00192 t.33570 1.7605

0.00532;_ 0.0;679 4.605 0.00160 1.33028 1,7807

0.00580;0 0.0;;96 _.502 0,00178 1,32026 1,86;1

0.006287_ 0,0;316 4*316 0.00169 1.30506 1,5347

0.0068213 0*0;1;7 ;°128 0.00163 1,29897 1.9626

0.007;52; 0°0;317 3,940 0°00158 1o28759 2,0300

0,008019; 0.03754 3,567 0.001;9 1,26336 2.1062

0.01010_2 0.03;95 3.212 0.001;6 1,23779 2.1356

0.0100;96 0.03253 Z.096 0.001; 9 1.212;3 2.0679

0.010723_ 0,0302; Z,639 0°00162 1.18927 1,960$

O.O05qSbq 0.02826 2._;5 0.00181 1.16960 1o6016

0.0085211 0,02663 2,302 0.00205 1.15350 h_;22
0.G079121 0,02531 2,195 0.00232 1.1;065 l°5070

0,007037_ 0,02_29 Z,123 0.00251 1,13010 1,3970

0,0063283 0.02352 2.067 0.00289 1,12136 1.3127

0°0&57099 0._229_ 2.025 0.00316 1.11;03 1.2363

0,005223; 0.022;; 1,_53 0°003_ 1.107/6 1.1631

0.0_47556 0.02208 1._6_ 0.00375 1.10233 1.133;

0.0044;05 0,0218_ 1.951 0.00403 1._5756 1.0950
0,004135_ 0.02158 1.938 0.00433 1,09335 1.0585

0,00380_3 0,021;3 1._25 O°O0;BG 1°08557 1,031_

0,0036530 0°02130 1,_23 0.00;65 1.0_618 1.00;8

0,003;489 0.02122 1o_19 0.Q0517 1.083_q G°g61E

0.C032797 0.02117 1,91d 0._05W5 1.08028 0o9625

0,0031222 0*02113 1,_15 0.00573 1°07769 0°g;55

0,@025812 0*02113 1._20 0.00601 1.37530 Q.9301
0°00205;3 _.02106 1.923 0.00627 1.07308 0.919_

0,0&27355 0*32111 1,92_ O.OObSF 1,_7102 _.9055

0,0026351 0,0_118 1.933 O.OOBB_ 1o06905 0,8938

0o0025395 0.02125 _o535 G.0071; 1,067_9 G.0630

0.002452_ 0.02133 _*9;6 0,_07W2 1.06559 0.a732

_._Q23715 0.0_1;L L.553 0.00771 1._6_Q0 0.BB;k
0°0_22975 0°02151 _._B_ 0,0080_ 1.0_2;q 0._565

0,_22285 0°0_161 _,970 G.O0_2Q 1.061_7 0.0_53

_o00216;3 0.02171 1°_79 0,00650 1,05971 O,8_Eq

O.Ov210;_ 0.02182 1._6_ 0.0086_ 1.058_3 0o_370
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C-2a

2000 PSZA [SOBAR

TEMPERATURE VOLUME

O[G. R CU FT/LB

* 100*655 0.01218

109 0.01228

110 0*01239

115 0.01250

120 0.01261
120 0.01273

130 0.01209

135 0.0129T

140 0.01310

145 0.01323

150 0.01336

155 0.013S0

160 0.02366

165 0.01378

170 0.01393
170 0,01600

100 0.01426

18S 0.51440

190 0.01657

190 0.01475
200 0,01N93

Z05 0.01512

210 0.91532

219 0.01552

220 O.01S?N

Z2S 0.01597

230 0.01621
235 0.01646

240 0.01673

ZNS 0.01702

250 0.01T32

259 0.01765

260 0.01800

265 0.01837
270 0.01070

2TS 0.01922

280 0.01970

Zeg 0.02023

290 0.0Z04t

295 0.02166

300 0.02218

310 o.o2309

320 o,92603

330 0.02664

340 0.03166

350 0.03_93
360 0.03829

370 0.04262

300 0.0448N

396 0*06796

400 0,0S098

410 0.05380

420 0.05669

630 0,35961
440 0.06206

650 0._6461

660 0.06712

470 0,06990

600 0.07200

kgO 0.07436

SLO 0.07897

520 0.00126

530 0.38367

540 0008568

050 0.00707

S60 0.09003

S70 o.oqzlo
S00 0.09431

590 0.09642

600 0.0q851

+ TMO-PHSSE 89UNOARY

THERNOOYNAMIC PROPERTIES OF OXYGEN

ISOTHERM I50CHORE INTERNAL ENTNALPY ENTROPY CV C VELOCITY
OERIVATIVE OERIVSTIVE ENERGY P OF $OUNO

CU FT-PS[AIL9 PSIAIR 8TU/L3 8TU/L8 BIUILB-R OTU / L8 -R FT/$EC

2213.05 318.9 *82.897 -70.384 0.50431 0.267 0.396 3891

2132.81 300.1 -81.223 -76.673 0.52095 0.263 0.394 3846

2042.97 296*0 -79.293 -7_.709 0.53926 0.259 0.393 3789

1955.76 Z04.3 -77.369 -72.739 0.59676 0.256 0,393 3733

18?1.12 272.9 -75.447 -76.775 0.57365 0.252 0.393 3676

1789.00 262.0 -73.520 -68.013 0.50948 0.240 0.392 3618

1709.33 251.6 -71.611 -66.851 0.60406 0.245 0.392 3599

1632,07 242*2 -69.696 064,891 0.61966 0.242 0.392 3500

1557.16 231.3 -67.783 -62.931 0.63391 0.239 0.392 3439

168N.54 221.0 -65.871 -60.971 0.6476? 0.230 0.392 3374

1414.15 212.$ -63,963 -59.012 0.66095 0.233 0.392 3315

1365.99 _03.7 *62.050 -97.052 0.67360 0.Z31 0.392 3294
1279.87 195.1 -60.141 -55.091 0.68625 0.228 0.392 3192

1215.87 186.9 -56.232 -53.128 0.69033 0.226 0.393 31Z9

1153.09 178,9 -56.323 -91.166 0.71906 0.224 0.393 3066

1093*87 171,3 -54*612 -49.197 0.72146 0.221 0.394 3002

1035.77 163.9 *SZ.SOO -47.227 0.73256 0.219 0.394 2939
979.53 156.8 *50.587 -45.252 0.74330 0.217 0.390 Z876

925.11 149.9 -40.670 -43.273 0.75394 0.215 0.396 2822

872.47 143.3 -46,750 -41.288 0.76426 0.213 0.390 Z749

021.50 137,0 -440026 -39.296 0.77435 _.211 0.399 2686

772.31 130.0 *42*896 -37.296 0.78422 0.200 0.401 2623

724.72 124.9 -40.960 -35.287 0.79391 0.206 0._03 2560
676.74 119.2 039.016 -33.Z67 0.03342 0.206 0.409 2495

634.33 113.7 -37.064 -31*234 0*81276 O,ZOZ 0.408 2436

591.49 108.6 035.101 -29.187 0.02196 0.199 0.411 2375

550.17 103.3 *33.1Z6 -27.123 0.83103 0.197 0.414 2314

507.52 97*6 -32,114 -Z5*017 0.04000 0.200 0.422 2226

460.10 92.8 -29.007 -22.090 0.04906 0.199 0.420 2199

431.75 07.0 -27.038 -2C,7_5 0*55793 0.195 0.433 2090

397,04 83.3 -24.967 -18.592 0.866?5 0.197 0.439 2027

363.69 78.6 °22.076 -16.340 0*07551 0.195 0.445 1999

332.03 74.4 -20*759 -14.096 0.00423 0.194 0.654 1897

302.33 59.9 °100614 -11*010 0.09294 0.193 0.461 1820

273.63 65.5 -16.439 -9.409 0.90163 0.193 0.469 1797

246.58 61*6 -14.231 -7.113 0.91033 0.192 0.482 1693

221.18 56.8 -11.500 *4.693 0.91905 0.191 0.605 1612
197.46 53.6 -9.680 -2.196 0*92760 0.191 0.505 1555

175.64 49.7 -7.340 U.366 0.93601 0.19_ 0.522 1470

155.29 46.0 -4.933 3.016 0*94589 0.193 0.536 1412

137.22 42.5 -Z.476 5.739 0.95901 0.193 0*554 1350

107.0Z 3s.q 2.600 11.649 0.97373 0.153 0.580 1229
05.69 30.0 7*030 17.679 0.99200 0*193 0.515 1126

72.60 ZS*O 13,097 23.706 1.01203 0.192 0.625 1047

66.44 21*0 18,176 29,900 1.03053 0.190 0.609 994

65._6 17.9 2Z.903 35.039 1,04779 0.187 0.975 966

67.05 15.5 27.196 41,376 1.06339 0.105 0.532 952

72*22 13.7 31.070 46.480 1.07706 0.102 0.490 949

77.57 12,2 34.586 91.194 1.J8992 0.179 0._53 952

03.43 11.1 37,809 55,572 1,10129 0.277 0._24 961
09.97 10.2 40.797 59.676 1.11169 0.175 0.390 970

99*79 9.4 43.595 63.548 1.12125 0.173 0.378 903

102.0Z 0. B 46.239 67.232 1.13013 0.172 0.350 9°_

208*20 8*2 _0.755 70.759 1*13043 0.171 0,346 1009

114.13 7.7 51.170 74.147 1.14622 0*169 0,333 1019

119.94 7.3 53.697 77.426 1.153S9 0.160 0.323 1034
125.73 6.9 $9,749 00.608 1.16059 0.167 0.314 1046

131.43 6,6 57,937 63.700 1.16726 0.156 0.306 1059

137.09 6.3 60.070 86.733 1.17363 0.165 0.299 1073

142.97 6.0 62.153 09.693 1.17973 0.16_ 0.293 1086

153.02 9.6 66.188 g5.439 1.19122 0.162 0.283 11/1

150.33 5.4 66.199 90.240 1.19667 0.162 0.275 1124

163*06 5.2 70.092 101.005 1.20194 0.161 0.275 2137

166.72 5.1 72.001 103,733 1.20704 0,160 0.271 1150
173,82 6.9 73.805 106.429 1.21198 0.160 0.268 1163

170.87 4.0 75,752 109*096 1*21670 0.159 0,265 117_

183.87 4.6 77.598 111.736 1,22146 0.159 0.263 1188

168,82 4.5 79,427 114.352 1.22601 0,158 0,261 1ZOO

193,72 4*4 81.240 216*048 1.23045 ¢.158 0*259 1223
108*59 4,3 63*040 119.$2_ 1.23478 9,197 D.257 1225
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C-2a

20QC _SZA ISOBAP

TEH_E_ATURE OE!JKITY V(OH/DV)p

DEGo R LS/CU FT BTU/LB

* i00.655 82.0787W 22_.W5

105 91,45189 222.0i

110 00.72858 Zlg.lr

115 80._030_ 216,3_

1ZO 79.Z?_03 Z13._0

12S 78.5_29 Z10,_5

130 77.fi$OSY Z07._?

115 77.073k9 Z0_._5

1_0 T6,33Z?O Z31.39

1_5 75.5_803 198,Z8

1SO ?_.53686 19S*lZ

155 ?_.08479 lyl.91
160 T3._2535 1&8.65

165 T2.55099 185.3_

170 71.76811 181.96

175 T1.0090S 1T8,53

180 70.Z2210 17Y.03

105 69._26_5 171._6

190 68.621Z2 1&_o83

195 67.805_3 16_.13
200 66.g7601 160,35

Z05 66.137Tb 15b,_9

210 65*20337 152.55

2ZO 63.52_11 1_*_

Z2Y 6Z,_1983 1_0.27

230 61.69252 136.0_

Z35 60.7_136 133.ZE

Z_O _9.T6555 129,10

2b_ Y8.76179 12S.01

250 ST.?E921 IZ0,_2

255 56,66500 _16,T_

2bO 55.56_1q 11_,66

26S 5_*_30Z0 108.55
ZTO 53,2S_1_ 10_.3_

2?_ 52*03396 IO0,ZT
280 50.76901 95.85

20_ _9._3_92 91.96

Z_O _8*0_89T 88.$3

29_ _6.60022 8_.33

300 4_,08W§6 80._?

310 _1.8S390 73.36

3EO 38._1132 67,_5

330 3_.91_08 63.2_

3_0 31.58096 60,81
3_0 28.62936 60,1_

360 26,11763 60.71

3?0 2_*032_5 62.10
380 ZZ.299T4 63.98

390 Z0,8_8_9 b6,Z5

_00 19.617_0 68.68

_10 18,56055 71,2_

_0 17.b_130 ?3,95

W30 16.03311 T6,67

W_O 16.118_ _9.36

_60 1_.89760 8k.7?

_0 1_.3738_ 8r._8

_80 13.88_?? 90.15

_0 13,W_56 9Z.81

500 13.0_196 95,31
510 12*_6E_b _7,9_

5ZO 12.30980 100,5_

_30 11._009 103.13

5_0 11.6711Z 105,71

550 11*380T3 108.28

560 11,10700 11D.8_

5_0 10,8_858 113._0
500 1o,6030_ 115,95

590 lO.]716_ 118,5o

600 10.1_o94 1z1.o5

• TWO-P_AS[ BOUNDARY

THE_MOOYNAMI_ P_0_LRT:[S OF gX_O.N

V(3RIDU) V -V(OP/0Vl T (OV/CT_/V T_E_HAL VIS335IT T THERMAL 0IELECTKI; PPANOTL

_0ND_CTIVITY _IF_USIV_TY CONSTriCT NUMBER
R_I_-_U _T/BTU _$$_ I/D(G, g 9TU/_T-H_*R LB/FT-S_C S_ _T/_R

10,$57 1816kW,61

1_.366 173721._2

1W.139 16_926.07
1).906 156_66.6_

13.668 1_0333.08

$3,_26 1_0515.50

13.179 13300_,18

12.929 125709,60

12.677 118862,_1

12,_22 112213,_

12*167 105833.?$

11,911 9971_*52

$1.656 938_7*23

11._01 08223.52
11.139 82035,29

15,859 77673.5_

13.652 72733.72

10._09 68_05.39

10,171 b3_82.42

9,93? 59157,96

Y,710 55025.4_

_.W89 51078.77
9*275 _311.97

9*069 _3719.63

_.071 _0256,73

8.681 37_38.73

0,_98 339_1.63

8,_13 30827,65

7,79_ 27981,15

7.5;2 25370.6d
_.333 22920._9

T.096 Z0600*81

_.893 18_49.06

0*646 16356.00

_.387 1_572.09

_.170 12830,50

5,8k9 11_28,97
5.677 5761,58

_.323 8_29*76

5.101 _236.48

;,086 6181,79

_*_41 _k75,Z_

;.056 3291,5_

3,7_6 253_,75
3.509 2098*75

3,3;6 1873,96

3*22; 1772.17

3.133 1735.53

3.059 1729.69

3.011 1_39,38
_.95q 1797,09

_,927 1777.90

2._91 1799.83

2,0_6 1821,29

Z._26 1839.51

Z*811 1056.20
2,?87 1873.08

2,767 1808._6

_.756 1903,58

_.7_1 191r.27

2,_30 1925,_

2.?22 1937.70

_.715 19_8,9?

_,7_8 1959.;W
E*?02 1969.1_

_.697 1978.26

_.692 1986*75

_.687 199_.71

_.683 2002.19

_.678 2009.23
2.67_ 2015.89

x _0 _

0.0017555 0.11269 W_.w&9 0.003_ 1.572_0 5.598_

0.o_17735 c.11153 ;I.c29 _._03_e 1.567_e S.Zl;_
0,G_179_ 0,11011 37._3_ 0,_03_7 1.56195 ;,8137

0,0_1816_ 0,10863 3_.19_ 0.003_ 1._561_ ;._27

0.0018_00 0.1_708 31,265 0.003_ 1._5032 _.12_2

0.00186;; Q.LQS;? 28.6_5 0.003_2 1.5k_50 3.8335

0,0018901 0.10382 26.2;3 0.003kC 1._3R66 3.5686

0.00191?2 0.10211 2_.093 0.00338 1.532_ 3.3295

0.0019k59 0.10037 _2,153 0.0033_ 1.52696 3.1138

0.0019762 0.09859 20.;02 0.00333 1.52108 2.9192

0.002008_ 0.096?8 18.822 0.00330 1.51510 2.7k36
0.0_20_27 0.09_5_ 17.393 0.00327 1._0926 2.505k

0.0020792 Q.09300 16,103 0.0032; 1.50331 2.;_30

0.0621103 0.09120 1;.937 0*00320 1.4973_ 2.31_9

0.G021602 0*08930 13._04 0.00316 1,_9132 2.200_

0.0022e50 0,38739 12.932 0.00313 1._0527 2.0971

0.0022533 0.005_7 12.071 0.00309 1.37917 2.0052

0.002305_ 0.0835_ 11.292 0.0030_ 1.;7302 1.9235

0.0_2361_ 0o08161 10.587 0,00300 1.W66_2 $.8512

0,0_2_229 C._7967 9.9;d 0.00295 $.k6055 1.7875

0,002_893 0,0_?73 9.3?0 0.00291 1.;5k_0 1,7320

0.002581_ 0,0?579 8,8;5 0,00266 1._778 1.60_1
0.0026kC6 0.07305 8.369 0.00281 1.;312? 1.6_33

3*0027272 0.07192 7.936 0.00276 1.33k67 1.6092

0.0020223 0.06998 7.5_2 0.0027_ 1.k2795 1,5816

0.0629270 0.08_05 7.18_ 0,00265 1.W2111 1.5802

0.0030_27 0.06613 6.857 0.00259 1,31_13 1,5k50

0.003163W 0.06_21 6.557 0.00251 1._07U0 1.5500

0.00331?9 0.06225 6,28b 0.002_3 1.39970 1.5555

0.0_3_598 0,06339 6.032 0.00238 1.35223 1.555_

0.0036329 0.05850 5,823 0.00231 1.38;56 1.5?_2
0.0030130 0.05662 5.b;6 0.0022_ 1.37670 1.5981

0.00k0333 0.05k75 5.W69 0.00217 1,36861 1.63_k

0.0042506 0.95290 5*291 0,00211 1.36027 1.6616

0.00;4992 0.05107 5.113 0.002_; 1.35168 1.6908

0,00_8027 0.0392b ;.936 0.00197 1.3_201 1._371

0._50603 O.Ob?W/ _.750 0,00193 1.33365 1.T_98

0,005_865 0.0_569 _,577 0.00183 1.323_; 1,8196

0,0056991 0,0_35; k.35b 0.00175 1.31;10 1.8812

0.0063523 0.0_221 4.21b 0.00169 1.30327 1.9259

0.0_6875b 0.0;08_ _.035 0.0016_ 1.29301 1.9692

0.0000182 0.03027 3,678 0.00155 1.27030 2.03;6

0,00912k0 0.035?9 3.335 0.00151 1.2k639 2.06;8

0.0098806 0.033k2 3,025 0.00153 1.Z22kl 2.0361

0,0100125 0.03121 2.786 0.00162 1.$9991 1,_k23
0.0099659 0.02926 2.560 Q.00170 1.18012 1.8118

0.0087689 0,02762 2._0W 0.00199 1.163_9 1.b685

0.0078912 0.02623 2.289 0.00223 1.1_962 1,539_

0.Cb70763 0.02513 2.203 O.OOZk9 1.1385; 1._288

0.0063969 0.02329 2.138 0.002_5 1.12915 1.3w30
0.0657890 0.02361 2.089 0,00303 1.12122 1.2663

3.0_53008 0.02310 2.052 0.00329 1.11_5 1.2082
0.60W8713 0.02269 Z,023 0.00357 1.10858 1.1566

0.00k5172 0.0223? 2.002 0.0038; 1.103kk 1.11_?

0.00k191? 0.02211 1.989 0.00_12 1.09090 1.0r56

0.0039kC0 0.02192 1.973 0.00k38 1.09_8k 1.0_77

0.0137025 0.02177 1.965 0.00_66 1.09119 1.0197

0.003_9_8 0.02166 1.959 0.00_93 1.08787 0.995_
0.003318? 0,02159 1.956 0.0052r 1.08_85 0.9?58

0.0031530 0.02153 1,955 0,005_7 1.08207 0.956;

0.0030160 0,02151 1.955 O.O05_W 1._953 0.9_08

0.002886? 0.021_3 1.957 0,00999 1.07716 0.9293

0,0027692 0,021_7 1.9_0 0.00626 1.07_96 0.915_

0.C©2662_ 0.02152 1.96k 0.0065_ 1.07290 0.9022

0.00256;9 0,02118 1.969 0.005fl2 1.07098 0,8907

0.062_755 0.0216_ 1.9_5 0.00710 1.06917 0.8803
0,0023933 0.021?2 1.581 0.00?3? 1.087_? 0.8710

0,002317_ 0.02181 1.988 0.00?65 1,06587 0.8626

0.0022_71 0*52190 1,996 0.00793 1.06k35 0.8550

0._021817 0.02200 2.003 0.00820 1.06291 0.8k02

0.0021200 0.02210 2.013 0.008_0 1.06154 0.8_20
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G-2a

THERNOOYNLN[C PROPERTIES OF OXYGEN

2200 P$[A ISOBAR

TENPERATURE VOLUNE [$OTNERM Z$OCHORE ZNTERNAL ENTNALPY ENTROPY _. Cp oFVELOC[TYsouNo
OERIV&T[VE DERIVAT[VE ENERGI

0EG. R GU FT/LE CU FT-P$I_/L8 PSIS/R BTU/L9 8TUILB BTUtL8*_ BTU / 18 -R FT/SEC

* 100.933 0.91218 ZZZS.14 319.0 -82.864 -77.90k 0,5_460 0.Zb? 0.304 3899

105 0.01Z26 2150.27 308.9 -81.299 -76.303 0.52015 0.264 0.393 3056

LtO 0.01Z37 2060.66 296.8 -79,37T -7;,337 0.538;; 0.266 0.393 3801

115 0.01248 t973.68 285,1 -77.;59 -72.373 0.55590 0.256 0.393 37;5

tZO 0.01260 1889,20 273.8 -75.543 -70.412 0.57260 3.252 0,392 3689

125 0.31271 1807,;0 _bZ*9 -73.630 *68.;51 0.5_860 O,Z;q 0.392 3631
130 0.03283 1727.99 252.3 -72*72_ -66.;92 0,60397 0.2;6 0.392 3573

135 0.01295 1650*99 Z;Z*I -69.811 -64,53_ 0.61874 _*Z;Z 0.391 351;

1;0 0.01300 1576*3; 232,2 °67,905 -62.677 0.63298 0.239 0.391 3;5;

1;6 0*01321 1503.99 ZZZ.7 -66,001 -60,621 0.6_b70 0*Z37 0.391 3394

150 0._133; 1433,88 Z23*6 -64,099 -_6*656 0.65996 0*Z3; 0.391 3333

155 0,:13;7 1365.95 204,7 -62.197 -56.709 0.67279 0,231 0.391 3_71
160 0.01361 1300*16 198*Z -$0.297 -Sk*TS3 0.E8522 O.ZZ9 0.391 3209

165 0._1375 1236.N5 180.0 -58.397 -52.795 0.69726 0.22b 0.392 31;7

170 0,31390 117b*77 180,1 -56,;98 -50,836 0,70099 O.ZZ4 0.392 3085

175 0._1k05 1119.06 172*; -5;.598 *;8.875 0,7Z032 0,22Z 0,392 3023

180 0.01;20 1097.28 165*1 -52,697 -46,912 0.73139 0*220 0.393 2960

185 0.01;36 1001.37 158,0 -50,796 -4;.945 0.7421r 0.218 0.Oqk 2898

190 0.31453 9_7.28 151,2 -40.89Z -N2.974 0.r5260 0.215 0.395 2836

195 0.01;70 89;*97 14_.7 *46.986 -40.998 0.76295 0,213 0.396 277_

Z00 0.01;08 8;4.;0 138,4 *;S.077 -39.o16 0.77299 O,Z11 0.397 271z

209 6,01506 795,5Z 13Z.3 -;3,163 -37.028 0.78281 0.209 0.398 2651

210 0,01525 7;0.29 1Z6,4 -_1,2;5 -35.031 0.792;3 0,207 0.400 2590

215 0.01546 r02.68 120.8 -39.321 -33.025 0.80188 0.205 0.402 2529

220 0.01967 658.66 115*; -37*390 -31,0C8 _.81115 0.Z02 0.;0; Z;7_

ZZ5 0,01589 616,29 110,1 -35.;51 -28.979 0.82026 O.ZO0 0.;07 2410

230 0.01612 579,Zb 105,0 -33.50Z -26*936 0,029Z; 0.197 0.410 Z35Z
235 0,01636 533,16 59,3 -31,520 -24,855 0.83019 0.201 0._16 2263

240 0.01682 ;94.00 94.7 -29.524 -2Z*795 0.84703 0.200 0.;22 Z200

Z;5 0.01689 ;97.73 89,8 -27.510 -Z0*630 0.05579 0.198 O.;Z6 213;

250 0.Q1718 4Z3.Z1 65.; -29,;70 -18.460 0,86;;8 0,197 0,492 207;

255 0,017;8 390*15 80,7 -_3,;29 -16.3C6 0.0?309 0,196 0.437 ZO@B

Z60 0.01701 358.60 76*a -_1,36_ -14.105 0.88264 0.195 0.4;6 1952
Z69 0.01816 329*Z2 72,2 -19.268 -11.870 0.89016 0.19; 0.;50 1863

670 0*0189; 30@,76 68.0 -17.159 -9,60; 0,89863 0._93 0.457 2817

275 0.0189; Z?3.09 E;*Z -15.016 -r,301 0._0708 0.192 0,467 1757

Z80 0.02937 Z;8.85 59*4 -12*852 -;*960 0,9t591 0.192 0._68 1679

285 0.01905 224*89 56._ -10.643 -2.557 0*92;00 0.191 0.;8; 2627

290 0.02036 202*80 52.6 -8,398 -0.103 0.93256 0.19; 0.496 1553

Z95 0.02093 162,38 ;9.0 -_.111 2.414 0,9;116 0,293 0.508 149_

308 0.0Z194 163.?N kS,7 -3,786 ;,988 0,9;981 0,192 0,561 143;

310 0,02297 132,01 39,3 0,968 10.326 0,9673Z 0.19Z 0.546 1319

320 0.02470 108.03 33,5 5.84; 15,907 0.98909 0.192 0,566 1228

330 0._2676 91,60 28*5 10.756 21*659 1.00273 0.191 0*579 1136

3;0 0.02915 81,71 2;.3 1_,578 27,453 1.0Z003 0,109 0,576 1074
350 0.03180 77.14 20.9 29.190 33,1;3 1,03653 0*167 0.599 103;

360 0.03460 76.91 14.2 Z4.;99 38.995 1.05109 0,185 0.530 1009

370 0.337;6 78.63 16.0 20*;72 43.732 1.0699Y 0.183 0.;97 996

380 0.0;031 82.39 1N.3 32.121 48.5;3 1.07880 0.180 0.;6; 991

390 0,0;310 87.10 13.0 35.;87 53,0;7 1.09050 0.178 0.;37 9_
400 0.0;583 9Z.N2 11.8 38.616 57.28r 1,1012N 0.1r6 0.411 1000

410 0.0;6;6 98.10 10,9 41.545 62,296 1.11164 0.17; 0.391 1009

_20 0.06106 tO3.qT 10,1 ;;.309 65,120 1.12033 0.173 0.373 1020

;30 0.05357 109.92 9.9 46,936 68.796 1,12892 0.172 0.358 1031

;40 0.05599 115,71 8.8 _9.;42 ?2.252 1.13695 0,170 0.342 1039

450 0.05836 121*39 8.; 51,852 75.627 1,1;;54 0.169 0.332 L052
460 0.06060 127.09 7.9 5;.181 70,900 1.15174 0.168 0,323 106;

_?0 0.36295 13Z.73 ?.5 56.;39 02.083 1.15058 0.167 0.314 1075

490 0.36518 130,31 7.2 58.635 85.107 1.10512 0.165 0.30? 1089

_90 0.06?36 1;3,8Z 6,9 60.776 88.219 1.17137 0.165 0.300 1101

500 0.36951 IN9.26 6.6 62.868 91.107 1.17737 Q.164 0.294 1115

510 0._7163 154,60 6.3 64.915 9;.096 t,18313 3.163 0.268 112_

5?0 0.07371 159*86 6.1 _6.922 96.992 1.18868 0,16Z 0.283 1139
530 0.07576 16k.61 Y.q 68,893 99.757 1.19;03 0,101 0.2_0 115t

540 0,07780 169.04 _.? ?0.83? 10Z.533 2.L9921 _.160 0.Z76 1164

550 0.0798Z 175.02 5*5 ?2.754 1C5.272 t.Z_Ek 9.15_ 0.27Z _t?Y

560 0.08182 180.15 5.4 ?4.646 107.960 1.Z0912 0.159 0.269 1290

5_0 0,08380 _5,Z2 5.2 76.517 110.656 1.21386 _.158 0,266 1_0_

580 0._8577 190,Z_ 5.1 78.3_9 113,310 1*218_7 C.158 0.26_ 1215

590 Q,]8772 195._5 ;.9 80._0] 118,938 1,27_96 U,I$T 0*262 122_

600 0,_8965 ZO0.Zt 4,8 82.021 118,545 1,_2735 0.157 0.Z60 _40

" TWO-_HASE _OUNO_Y
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G-2a _.

2200 P$IA ISOBAR

TMERMOOYNAMIC PROPERTIES OF OXYGEN

TEMPER4TUR( DENSITY V(0MIDV|p V(_PIDUIv .V(OPlDV) T

0EG, R LBXCU _T BTUILB PSIAo3U FTIBTU P$1a

• 100.93] 0Z,12901 225.55 1_.540 102740,?T

105 01.54528 223.30 14.369 175344,[3

110 00.32605 220*50 1_.143 166554,69

115 80.10_83 217.68 13.910 150101,31

120 79.3014_ 214.02 13.672 149973.81

125 78*65552 211.93 13.430 142162.30

130 ?7*92692 209.01 13,10_ 13_657,07
135 77*19533 206.04 12.935 1Z7440,56

140 76*;6043 203._3 12.603 lZ0527.40

145 75,72188 199.98 12.430 113d0_.6_

150 74,97930 196.09 1_.175 107510,96

155 74.23229 193.7_ 11.921 101397,7_
160 73*40039 190.55 11.667 qSS36.49

165 72.72310 107.30 11.414 09916.73
170 71.95900 164.00 11.16_ 8_536,35

175 71.19014 100.64 10.916 79381.;3

100 70.W1321 177.22 10.6_2 74W46.30

105 69.62838 173.73 10,433 69_23.$2

190 68,_3485 170,10 10,190 65205.94

195 68*33175 166.56 9*969 60886,65
200 67.21812 16_.07 9,7;6 56759.08

Z05 66*_9290 16_.10 _.531 $2816.95

210 65.55493 156.26 9.323 ;9054.32

215 64.70293 152.34 9,12_ 45465.65

220 63._3547 147.34 0*934 42045.77

226 62.95107 143.ZT 8.753 38769.95

230 62.04796 139*14 8.$81 35693*99

235 61.12577 136.58 8,096 32509,99

2_0 60.18134 132.61 7.878 29729,39

245 59,21150 128,70 7.6;0 27102.69

250 58*21697 124.70 7.;38 Z4630.08
255 57,19656 120.76 7.206 22315.;9

260 56,14655 116,09 7.032 29134.34

265 55,06300 112.99 6,775 18120*38

270 63.95008 108,9_ _.536 16226,CZ
ZTS _2,80290 105,16 S.337 14_61.96

280 51.62177 101,0_ b.021 1284_.72
285 50.38296 97,36 _,871 11330.51

290 49*10792 94,2E 5.525 9959*03

295 W7.78667 90*31 5*322 8715,15

300 _6,41707 06.66 _,119 7_00.14

310 _3o53321 79.91 4.696 57;6,93

320 _0.W8650 74.07 ;.321 ;373,67

330 37*36512 69.50 W.005 3422*62

3_0 34.30640 66._0 3.751 2003.24
350 31*;6104 6;.79 3*569 2426.05

360 28.90170 6;,43 3.410 2211,14

370 26,69392 65,06 3.29_ 2O90.86

380 2_.00740 66,33 3.190 Z043.91

390 23.$9960 60.12 3.135 2020,79

;00 21.61913 70,19 3.074 Z016*62

_10 20.62641 72*52 3.032 2023.49

_ZO 19,$8922 74,90 Z,993 2036.35

;30 18.66063 77,5_ 2.961 2052*12

;;0 17.86006 30,1d 2.90_ 2_66.52

_50 17*13517 02.68 2.688 2000.G_
_60 16.;_079 85.3_ Z.884 2094,50

_70 15.08600 _7.93 2.042 2108.49

_00 15.34315 90,S_ 2.02_ 2122,1_

_90 14.8_86 _3.16 2.010 2135._3

500 14.38558 95.73 2,001 214_._3
_10 13.96073 96.3_ _.764 2150.37

_20 13,56592 100,79 2,?79 2160.6_

_30 13.1992_ 103.11 2,775 2172.74

5_0 12.81_03 105.6_ 2,7?0 2162.90

550 12._27_9 108.$7 2.765 2192.6_

560 12._21_3 110.60 2.761 2201.65

570 11.93250 113.20 _.757 2210,19

580 11.6_920 115.71 Z.753 2216.26

590 11._0_1_ 118,2_ Z.750 2225.90

600 11.15409 120.73 Z.747 2233.16

TWO-RHISE BOUNDARY

(0V/OT V T_ERNAL VISCOSITY TH(RMLL DIELECTRIC PRANDTL
_/ C0NOUCTIVITY DIFFUSIVITY CONSTANT NUMdER

_/DEC. R @TU/FT-_R-R L81FT*S 0 $Q FTIMR
x 10 _

3.&u17451 0.11_60 44.761 0.0034_ 1.57321 5._248

J.0017617 0.111?2 41.52_ 0.00348 1.56051 $.263_

_*0017821 0.11033 37.898 0.003W7 1.56273 _.8593

0.001803_ 0.10066 34.62? 0,0034E 1.95695 _.4951

0.0018257 0.10733 31.675 0.003;5 1.55117 _.1667
0.0016491 0,1057_ 29.011 0.003;3 1.54530 3.070;

0.001073_ 0.10_11 26.606 0.003_1 1.53959 3.6030

0.0010996 0.10Zk2 24._35 0.00339 1.$3370 3.3615

_.0019269 0.10070 ,22.W75 0.0033_ 1.52797 3.1436

0.0019551 _*09094 20.705 0.0033; 1.5221; 2.946_

0.0_1966$ 0.09715 19.107 0.00331 1.51629 _.7692
0.C020190 0.09533 17.663 0.00320 1*5104Z 2.6091

0.C020536 0.093;9 16.350 0.00325 1.50453 2,4640

0.0026906 0.09163 15.170 0.00322 1o_9861 2.3350

0*0021300 0.009?6 14,112 0.00310 1.49266 2.2183

0.0021723 G.08707 13.147 0.00315 1.40667 2.1136

0.0022176 0.08597 12.275 0.00311 1.48065 2.0200

0,0022664 0.0840_ 11.405 0.00307 1,_7_60 1.9365

0.0023191 0°08216 10.770 0.00302 1._68_6 1.0624

0.0023759 0.90025 10.122 0.00290 1*b6226 1.7970
0.0C24376 0.0783; 9.535 0.00294 1.4560W 1.7396

0.0029046 0.076;3 9.002 0.00289 1*44973 1.6697

0.0025773 0.07;52 0.519 0.0028; 1.;4334 1.6460

0*002656T _.0?261 8,079 0.00Z79 1.;3666 1.6105

0.0027435 0.07071 7.6_9 0.0027; 1.43029 1.5805

0.002038_ 0.06861 2.315 0.00269 1.;2360 1.5565

0.0029;30 0.06692 6.983 0.00263 1,;1640 1.5383

0.0030484 0.0658; 6.680 0.00256 1.;_9_8 1.5394

0.0031039 0.06317 6.402 0.00Z49 1.40281 1,5_06

0.0033123 0.05130 6.140 0.002;3 1.39567 1.5309

G.0034648 0.09945 5,914 0.00236 1.38818 1.5482

0._036164 0,05762 S.741 0.00Z31 1.38062 1.5664

0.0034164 0.05560 5.569 0.00223 1,37288 1.6027

0.0039835 0,05400 S.397 0.00218 1.36492 1,6189
0*00;1891 0.05223 5.226 0*00212 1.35677 1.64;7

0.00;4412 0.0S048 5.056 0.00205 1.34_40 1.6839

0.00;6276 0.048?6 ;.886 0.00202 1.33901 1*6865

0.0049?55 0.04?05 4,714 0.00193 1.33006 1.7472

0.0_520;0 G.04536 ;.54; 0.00186 1.$2169 1.7956

0.00562$9 0,0;374 4,374 0*00100 1.31223 1.8293

0.0060114 0.0;213 4.205 0.00174 1.30246 1,0720

0.0060366 0.03964 3.072 0.00167 1,28207 1.9212

0.G076657 0.03726 3.552 0,00182 1.260?6 1.9487

0.0083314 0.03501 3.Z57 0.00162 1.23910 1.9392
0._086725 0.03293 2.997 0.00167 1.21028 1.0866

0*0006253 0.03106 Z*779 0.00177 1.15898 1.8004

0.0&02336 0.02941 2.605 0.00192 1.18193 1.6914

0.0076;62 0.02796 2*;69 0*00211 1.16729 1.5019

0.0069903 0.026?5 2.364 0.00232 1.15469 1.;771

0.0064126 0.025?9 2.264 0.00255 1.1;430 1.3922
0.0_58615 0.32501 2.22L 0.00279 1.135;2 1.3151

0.005392; 0.02440 2.172 0.00302 1.12771 1.253;

0.0049763 0.02390 2,134 0.00327 1.12101 1.1996

0,0046109 O.OZ3SO 2.10; 0.00351 1.11514 1.1546

0.0_42744 0*02316 2.061 0.00379 1.10997 1.10?8

0.0040100 0.02291 Z.06k 0.00402 1,10536 1.0772
0.0037821 0.02271 2*OSJ 0.00;27 1,101_0 1.0;01

0.0035696 0.02255 2.0;0 O.OOkS2 1.09743 1.0221

0.0_33876 0.0224; 2.033 0.00;77 1.09400 1.000_

0.D032170 0.02234 2.028 0*00502 1.09086 0.9792

0.0030710 0.02220 2.025 0.00527 1.007_6 0,9618

0.0029291 0,02_17 _.02W 0.00552 1.00_29 0.9_64

0*002810_ 0.02218 2.025 0.00577 1.08282 0.930_

0.0027110 0._2221 2.026 0.00602 1*00052 0.9183
0.0_26099 0.02224 2.029 0.00628 %*07035 0.9_SS

0.00251_; 0.02229 2.033 0.00653 1.07632 0,89_1

0.0024323 0.02235 2.038 0,00679 1,07;41 0,8_37

0.0023938 0.02241 2.&43 0.00705 1.07261 0.07_k

0.0022812 0*02249 2*0k9 0*00731 1.37090 0.8660

0.0022137 0,0225? 2.056 0.0075_ 1.06929 0*85_4

0.0021509 0.02265 2,063 0.007_2 1.06776 0.8515
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O-2a

THERNOOYNANZC PROPERTIES OF OXYGEN

2400 P$IA [508&R

TEMPERtTUR( VOLUME

OEG. R GU FT/LB CU FT-PSI&/LB PSIE/R

OERIVATZVE OE_ZVITZVE ENERGY
BTU/LR

ISOTHERH ZSOCHORE [NTERN&L ENTMALPY ENTRO PY C,/

-82,031 -77.423 0,50490 0.267

-81,3T6 -75.933 0,S1935 0,264

-79.460 -73*969 0*53763 G.263

-?7.547 -72*007 0.55507 0.256
-?S.638 -70,047 0.5T175 0,253

-73.731 -60.089 0.58274 0.249

-21,82T -66.132 0.60308 O.Z4b

-69.925 -6_.177 0.61?84 0.243

-68.026 -62*223 0*63205 0.240

-66,129 -60,270 0,645P5 0.237

-64,234 -58.328 0.65899 0*23k

-62.341 -56.366 0,67175 0.232
-60.449 -54,414 G.69418 O,ZZ9

-$8,559 -52.461 0.69620 0,Z27

-56,669 o50.50T 0.70787 0*2Z5

-54*Z79 -46,552 0,71920 0.222

-52.009 -46.595 0.T3023 0.220

-50,999 *44.635 0.F4097 0.218

-49.100 -42,671 0.7514_ 0.216

-47.215 -40.704 0.76167 0.214

-45.320 -38.732 0,77166 0.212

-43.422 -36.754 0,T8143 0.210

-41.521 -34.769 0,?9100 0.207
-39.615 -32.776 0.83_38 0.205

-37,704 -30.774 0,80958 0,203

-35.786 -28.762 0,81862 0.200
-33,861 -26.737 0.02751 0,198

-31.9_5 -24*676 0,8363P 0.Z01

°29,939 -22,603 0.04511 9,280

-27.9S6 -20,504 0,8S376 0,199
-ZS+956 -16.384 0.06233 0.198

-23.947 -16.243 0,87061 0.196

-21,920 -14.060 0.47921 0.195

-19.673 -11.866 0.80T57 0,194

-17.811 -9.670 0,89506 0,193

OTU/LO OTU/LO*_ BTU / LO -R

0.393

0,393

0.393

0,392

0.392

0,391
0,391

0.391

0.391

0.390

0,390

0.390
0.390

0.391
0.391

0.391

0.392

0.392

0.393

0.394
0,395

0,396

0.390

0.399

0.401

0.403
0.406

0,412
0.41Z

0,421

0.426

0,430

0,439
0.440

0.446

-7,423 0.90410 0.192 0.455

-5,146 0.9X231 0,191 0,454

-2.818 0.92055 0,191 0.469
-5.449 0,92879 0,194 0.480

1.9T0 0,93?06 0,192 0,487

4,_32 0.94533 0.192 0.497

9.499 0.96195 0.151 0*516

14.757 0.9766_ 0.191 0.533

20.155 0.99525 0.190 0.544

25.617 1.01156 0.188 0,546
32.041 1*02728 0.187 0,537

36,328 1.04216 0.185 0.519

41.405 1.05609 0.183 0.496

46.229 1*06896 0.101 0.468

50,791 1.00061 0.179
55.114 1,09176 0,17T

59.219 1,10190 0.175

63.135 1.11133 0.174
66.883 1.12016 G*172

7_,470 1,12840 0,171

73,929 1.13018 0.17_

77.203 1.1435_ 0,168

00.542 1,15056 C,15Z

03.716 1,157Z5 0.106

86._1_ 1.16364 0.16_

89,844 1,16976 0,164

92,811 1.1?_64 0*163

95.722 1.18129 0,162

67,726 90,584 1.18674 0.161

69.701 101,401 1*19201 0,16_

71.643 104,171 1,19709 0.159

?3*554 106.902 1,20202 0.158
75.449 109,615 1.20602 0,150

??*323 112,300 1._1149 0.157

79.175 114,959 1o21603 0.156

01.013 117,595 1.22946 0,156

Cp VELOCITY
OF SOUND

FT/SEG

+ 101.211 0,01217 2237,I_ 319,1

105 0.01229 2167,64 309,7

110 0,_1236 20Z8*25 297*6

115 O,0124T 1991.51 286,0

120 0,01258 1907.34 2T4*7

125 0.02270 1825,7_ 263.?

130 0.01281 1746.53 _53.2
135 0,01293 1669,70 243,0

140 0.32305 1595,38 233.2

145 0.91316 1523,Z9 223,_

150 0.01331 1453*_ 624,6

155 0.0t344 1360.79 ZOS*?

_60 0.313S8 1320*2? 197.2

165 0,_1372 1256*84 18q*$

170 0,01305 1195*45 181.2

179 0,01401 1136.03 123,6
160 0.31416 10T8,54 166.3

ld5 0.01432 1022.94 159,2

190 0,01448 969.16 152.5

195 0,3146S 91?*17 146.0
200 0.01483 866,9_ 139,7

235 0.01501 816.3_ 133.7

210 0.01519 771,48 127.9

ZIS 0.01539 726*21 122*3

220 0,015§9 662.52 116.9

225 Q.31501 640.40 111.?
230 0.01603 599.61 106,8

235 0.01626 596,32 101,1
240 0.01651 519,42 96.4

245 0.01677 483.23 91*?

250 0.01704 4_8.03 07,4

255 0.01T33 416.03 02*7

260 0._1764 364.47 79.1
255 0.01797 355.32 74*3

Z?O 0.01832 327.05 70.3

Z79 0._1859 300.33 66,?

280 0.01909 275.66 61,9

285 0.01952 251.41 59.0

290 0.01999 229.28 55.3

295 0,02049 Z08*66 51.8

300 0.02103 189*56 46.5

310 0.02226 156.73 42.3

320 0.02372 130.75 36.6

330 Q,02542 211.T7 31.?

340 0.02237 98.q8 27.4
390 0.029S5 91.38 23.8

360 0.03190 87.89 20.0

370 0.03435 87,61 18.4
380 0.03685 89,93 16*4

390 0.03933 92,8? 14.8
400 G,04178 97.11 13,5

410 0._4419 101.99 12*5
420 0,34655 107.21 11.6

430 0.04006 112,81 10*8

440 0.09110 118,37 10.0

450 0._5328 123.87 9.4

460 0.05543 129.41 0,_

4?0 G,05753 134,92 8.5

_60 0,05960 140,_0 0.1

490 5.06153 145,84 ?.7

900 0.36362 151*22 7.4

510 0.06559 156,55 7,1

520 0._6752 161,81 6.8
Y30 0,0694_ 157.00 6,6

5_0 b.37133 17Z*16 6.4

S60 0,_7319 177,G5 6,1

5bO 0.37504 181,80 6.0

5?0 0,37608 186.9V* 5.8

_80 0,31971 192,05 5.6

6q_ 0.38052 197,11 S,5

600 0.08232 202.15 5,3

-lS.730

-13,630
-11.494

-9.331

-7.235

-4.914

*0,394

4,217

8.858

13,491

17.906

22,150

26.137
29.655

33,313

36.545

39.580

42.4_6

45.169
47.761

_0,24_

52,64_

54*973

57.2_9

59.42_

61.560
63,663

b5.714

0*444
0*521

0,401

0.383

0,360
0.351

0,340

0,330

0.321

0.314

0,306

0,300

0.294

0.209
0.2_4

0,280

0.275

0,2?3

0.270

0.26?

0,265

0,262

390?

3867

3013

375_

3702

3645

3567
3520

3469

3409

334_

3288

322?

3165

3104
3042

296L

2919

205_

2796

2?37
2677

2618

2509

2501

2444

2366

2301

2239

21_6

2118

Z054

2002

1934
1872

1815

1742

2693

1621

1565

1509

1399

1300

1216

1192

1104

1070

1049
103?

1033

1034

1040

1066

1067
1061

1073

1004

1091'}

1108

1119

1131

1142

115_

1169

1181

1191
1205

1218

1230

1243

1255

+ TWO-P_5E 30UNOARY

-_ 388



2WOO _SIA ISOBAR

THERMODYNAMIC PROPERTIES OF OXYGEN

TEMPERATURE DENSITY V{OH/DV)p V(OP/OU) V *V(DPfDV

OEG, R LB/CU FT BTUIL9 P$IA-:U FT/BTU PSIA

• 101.211 02.17005 226.65 16,5_0 183867.77

105 01.83791 Z26.58 16.372 176961.63

110 00.92270 221.83 16.1_6 168177.00

115 80.Z0571 215.09 1].916 159730°1Z

lZ0 79,68670 210.25 13.676 IS1605o33

125 70.76962 218._1 1$°636 163802,92
130 70.0_209 210,53 13.189 136302.9?

115 77.31570 207.62 12,960 129100.16

160 76°58699 20_.67 1_,609 12210;,66

16_ 75.09601 201.67 12.636 11556?,36

$90 75,11756 190.66 12o183 109179.26

195 T;°37765 199.5_ 11.930 L03071°53

160 ?3.63303 192.63 11.670 9?215.62

169 72°08393 189.Z9 11.W_? 91603.16
170 72.12066 106o01 11°170 66225.92

17_ ?1.36753 182o72 10.033 01076.G$

180 ?0.60090 179.38 10.692 ?6161.?6

105 69.02598 175oq? 10.659 71_27,65

190 69,0;397 172_69 10.223 66916.80

199 65.Z_269 168.95 q.998 62999.37
200 67.69186 169o36 5.?80 54679.62

209 66._;076 161.66 5.5?0 56936.91

210 65.01816 197,90 5.368 50777,23

219 6;°98288 196.07 5°17_ 67190,91

220 66°13_75 190.16 8.993 63772.6?

229 63.26561 166.19 0.821 60517.63

Z]O 62.38039 162.15 8,699 $7621.3_

23_ 61.69228 139,8] 8.176 36332.21

2;0 60.97611 136.01 7.995 31666.10

2;9 99.636?8 112.25 ?.731 20018.60

290 95°6?9?9 120,_9 1,936 26339,73

299 97,$9286 126,66 ?.308 26001.75

260 56.68;99 120,91 7,198 2$?93.96

269 $9.66838 117,12 0°890 19?71,19
Z?O 56.96525 113.37 6,676 17853.65

279 53.69991 109.7_ S.607 16067.??

200 52,30385 105.91 _.101 16639.92

285 _1,22160 102.36 S.0_2 12877.5W

290 90,03656 99.59 5.700 11672.06

299 60.81101 99.02 5.916 10106.97

300 61.55062 92.35 5,$20 9018,_S

310 ;;.92166 09,91 _.918 ?0;0.96

320 ;2.16698 80.23 ;.950 5913.62

330 39.33981 ?9.56 ;.239 _396.90
]60 36,530O2 72,09 3.9?8 3615.87

350 33._3930 69.52 ].769 3091o76

360 31.3_66_ 60,?2 ].596 Z?56,96

3?0 29°10819 68.60 3.;62 2550.26

38O 27.160_2 69.32 3.3;6 2629.99

390 25._2709 70.61 3.265 2361.W6

;00 23,_33_2 ?2.2? 1.199 2326.13

610 22.62a61 76.26 3.162 2307.82

620 21._8096 76.;T ].098 2306,21

;30 20.W6616 78.52 3,060 2308,7?

;_0 Iq.57026 01,22 2.99; 2316,97

;50 18,7672_ 83.69 _,968 _326.29
660 10.06120 86.20 2,9;6 2336.69

w?O 1?.38138 80.?3 _,919 2365.06

;80 16.77903 91,27 2.902 2355,86

_90 16.226w0 93.82 2.8_0 _366,_6

500 19,71735 96.3; 2.068 2376.?;

510 18o2_677 9_.07 _.060 2156.01

020 1_,_0986 101.3] 2.0_0 2396.3_

_30 1_._0170 103.76 _.838 2_05.05
5_0 I;.31978 106.15 2.83_ 2613.69

550 13,_6290 108.5d _o022 2WIO.R;

560 _3.]2876 11_.6_ 2.832 2w_2.83

570 13._P76_ 113,16 Z.029 2631.66

500 12,70969 115.6J 2,827 2;;0,07

590 t_._1976 118,0_ 2.82_ 2_60.10

600 12.1w836 120.83 2.822 2;99.77

• TWO-PHASE 9OUNDARY

C-20

(OV/DT_/V T_ERNAL VISCOSIIY THERMAL OIELECTRIC P_aNCTL

CONDUCTIVITY DIFFUSIVITY CONSTANT _UMBER
I/DEG. R BTU/FT-HR-R L9/FT-5_C SQ FT/HR

X tO a

0.0017388 0.11291 69,052 0,00369 1.57351 5.6512

0.0_17902 0.11192 62.021 0.003;9 1.56925 5.3127

0,0_11698 0.11396 38,365 0.003;8 1.98351 ;._092

0.0017902 0.10909 39.066 O.O03_F 1.$5778 _.5379

0.0_1011? 0.10798 3Z.008 0°003_ 1.59201 ;._06E

0.0010361 0,10601 29*399 0.003;6 1.5;6_6 3.9076

0*0010570 0.13639 26.972 0.003_2 1.5_090 3.6376
0,00188Z; 0,i0273 Z;.779 0,003;0 1.53676 3,3938

0,0019085 0.10102 22.799 0.00338 1.52596 3.1736

0.0019361 0.099E5 21.011 0.00335 1.52318 _.9767

0,0019692 0.09?51 19,395 0.00333 1,51718 2.7952

0,0019961 0,09971 17,936 0.00330 1.91156 2.6_31

0.0020209 0.0939_ 16.616 0.00327 1.50572 2.687_

0.0020639 0,09206 19.621 0.0032_ 1.69986 Z.3_93

0.0021011 0.09021 16.3_1 0.0_320 1°69397 2.216R

0.C021609 0.0883; 11.366 0,00316 1.688_9 2.1305

0.0G21839 0.0866? 1Z.k80 0.00313 1.68210 2.0352

_.0_22296 0,0_659 11.680 0.00309 1.67611 1°R500
0.0022?88 0.08270 10+999 0,00308 1.67007 1.8762

0,0023317 0°08002 10.297 0.00301 1.66395 1.0070

0.0023590 0.07593 9.701 0,00296 1._9783 1.7678

0.0026S10 0.0770_ 9.161 0.00292 1.WVtb3 1.6950

0,0029103 0.07916 8.669 0.00287 1.66535 1.6_12

0,0_29916 0.37325 8,223 0.00252 1.;3099 1.6128

0.0026710 0.071_1 ?.817 0.00270 1.63259 1.5809
0.0027978 0.0695; ?.6;7 0,002_3 1.626U1 1.59kl

0.0028527 0.06?68 ?.109 0.00288 1.61936 1.5333

0*0629k38 0.0658; 6.002 0.00260 1.61263 1.5309

3.0030635 0.06601 6.520 0.00256 1.60576 1.5281

0.0031519 0.06218 6.262 0.002;8 1,39076 1.5296

0.00331?; 0.09037 6.025 0.00261 1.39159 1.531_

0.003666? 0.0989? 9.030 0.00236 1.35630 1.5393

0.0_36_98 0.05680 S.663 0.00228 1.37686 1.5793
0.003?996 0.05S0; 9.697 0*00229 1.36921 1.5029

0.0_39366 0.09332 S,331 0,00219 1.36163 1.6066

0.0041683 0.09162 S.16_ 0.00212 1.353;7 1.6603

0.00;2898 0.0;996 _*003 0.00210 1.3;535 1.6381

0.0069791 0.0;830 ;°039 0.00201 1.33694 1.6909

0.0068189 0.0;669 6.6?6 0.00199 1,32835 1,?_96

0*0090863 0.0;511 ;.518 0.00190 1.31956 1.7560

0.005381W 0*0;397 W.399 0.00186 1.31056 1.7883

0°0060069 0.0;089 ;.061 0.001?6 1*2918E 1.8357
0.0066;56 0*03060 3,739 0.00172 1.272_9 1.0591

0.0G72025 0.036;; 3°656 0.00170 1.25200 1._583

0.0079?09 0.03;;3 3.201 0.00173 1.23365 1.82_0

0.00?6959 0.03262 2.980 0.001?9 1.21500 1.7675

0,00T5970 0.03100 2.795 0.00190 1.19826 1.6898
0.0072199 0.02992 2.6k5 0.00205 I.L8330 1.5986

0.0067569 0.02826 2,525 0.00222 1.17026 1.5068

0.0_62069 0*02722 2.630 0.08261 1.15895 1.6266

0.0058218 0.02636 2.399 0.00262 1.16917 1.3529

0.0003988 0.02966 2,_99 0.00203 1.1_067 1.zqo?

0.0050191 0.02908 2.24? 0.00305 1.13323 1.236_

0,0_;6?06 C.02661 2.209 0.00327 1.12668 1.1895

0.00;3212 0.02;20 2.179 0.00382 1.12092 1.1377
0,0u60638 0.02309 2.199 0.0037; 1.11977 1.1063

0.0036321 0*02365 2.136 0*00397 1,11113 1.G?65

0.C_36206 0.023;; 2.122 0,00620 1.10692 1.0_60

0,003_366 0.3232_ 2.11a 0.00;;2 1.103_9 L.023_

0.003_628 0.02315 2.102 0.00;66 1.09959 1o000_

0.00311_9 0.02306 2.396 0.00;89 1.09637 0.9818

0.0_2969; 0.02291 2.092 O.OOSt2 1.09339 Q*9651

0.b628673 0.02289 2.0_ 0.0053_ 1.0906_ 0.9;82

0.0527_02 0.02289 2.08_ G,005_9 1.088u7 0.9339
0._26376 0.02291 2.093 0.0050_ 1.389o6 0.9195

0.0025381 0.02293 2.792 0.00610 1,083_2 0.90_1

0.0_26658 0.02297 2.095 _,00032 1.0_32 0.8958
0,0023856 0.02302 _.C9_ 0._065_ 1.37932 0,885F

0. C_23109 0.02300 2.103 0.00680 1.077_3 C.876;

0.0022_18 0.02316 2.10_ 0.0070_ 1.0756_ Q.06_U

0.0621775 0.02321 2.11_ 0.00720 1.07395 0.8605

389



G-2a

TH_ffOOYNAMIC P_OPE_TILS OF OXYGEN

260@ _SIA ISOBAR

TEMPERATURE VOLUME ISOTHERM ISOCMORE INTERNAL [NTHALP¥ E,4T_OPY Cv Cp VELOCITY
OERIV&TIVE OE_IVATIVE ENERGY OF SGJ_O

OEG. R CU FTILB GU FT-PSIA/LO PSIAIR uTU/L_ 8TU/Le BTU/LB-_ 8TU / L_ -R VT/$_C

• L01.409 0,01216 2249*16

LOS 0.01224 2184.93

110 0.01234 2095.76

125 0.51245 2009,24

120 0.01256 1925.30

12S 0,31268 1043.09

130 0.31279 1764.96

135 0031291 1680,44
140 0.01304 1614.29

145 0*01316 1542,45

150 0001329 1472,85

155 0.01342 l_OS.kb

1SO 0.01355 1340,21
165 0001369 1277.04

170 0.01303 1215.92

ITS 0.01390 1156.70

180 0.01413 109q.58

18S 0.01428 1044.26

190 0,01444 990077

1q5 0.01461 93q008
200 0.01476 609013

Z05 O,01kg5 340.08

210 0001513 794.29

315 0.01532 749.33

220 0.01552 735096
225 0.01573 664,I_

230 0.01§5§ 623,86

2SS 0.01617 503.0_

240 0.01641 544._8

245 0.01666 508.33

250 0001692 _73.97

255 0.01719 441.30

z60 o.a174q 409,70
265 0.01700 380.73

270 0.01812 352.66

275 0.01847 326.04

200 0.01884 301070

205 O.01q2k 277.15

2qO 0.01966 255.00

295 O.OZDll 234.2_
300 3002050 214095

310 0.02169 181.09

320 0.02295 153.50

330 0.02440 132,52

340 0.02605 117.33

350 0,02789 107,29

360 0.32908 101.33
370 0003199 98.75

380 0.0341b 48.74

390 0.03636 100.50

_00 0,03_57 103.50

410 0004075 107,46

420 0.04290 111.93

430 0.04503 116.0b
_kO 0.0kT0q 122.09

kSO 0.04911 127,07

k,_O 0.05110 132.66

k70 0.]5306 137,98

kS0 0.35698 1q5.30

490 0.0_687 1_0.61

SOD 0030072 153.89

510 0.36055 159.15

520 0.06236 104,3_

530 0,0641_ 1b9*49

540 0._6590 174.5b
550 0,0676k 179,k_

960 0,06936 184.32

5?0 0.07206 189.1_

$40 0.37_76 195.82

$90 0.07_; 198.50

6dO 0.07_15 ZUk*39

319.2 -82.7_7 -76.9_2 0.5052U _,267 0._0 341_

51005 -81.45] -70,562 0.51_5_ _,26_ _.39J 3879

298,4 -79.5_ -73.6GC G°5_bOZ _*254 0,342 _2_

286.0 -¢7,005 -71,6_0 0,55425 U.Z57 d,3Q_ 3770

27_,5 -75.731 -69,082 0.57091 0._53 0.391 371_

204,6 -73.830 -67.72_ 0,50085 _*25. _.391 365_

_54,1 -71.932 -65.772 C.6_321 0*Z_6 0,3_t 360_

243.9 -70.D37 -63.820 0*6109_ 0*24_ 0.340 35_
_34.1 -68.1_5 -01.869 _.0521] _.24_ G,39_ 34_3

224*7 -06*255 -59.919 0.04_81 _.23_ 0.393 5_2_

215.5 -6_.36_ -57,97_ 0,65033 _,_55 0.390 336_

2_0.7 *62,_8_ *50,02_ 0,07_8_ 0*232 _.390 030_

190.3 -00*599 -S_*073 0.68317 _.23_ G.39u 3_43
190.1 -50.717 °_.135 0*69516 _,22_ _.393 31D]

102.3 °56,_6 -5u.176 0,700_0 O*ZZ5 0.39d 3122

174.7 -5_.956 *_.026 0.71_10 0.223 0.39d 3062

16_.4 -53,077 -4_.275 0.72910 _*ZEt 0*390 30_1

160.4 -51.198 -44,322 0,73980 5.Z19 C.391 Z�_L

153,7 -_9.318 *_2.362 0.7502_ 0.Z17 0,392 2881

1_7.2 -47.438 °_.402 0.7004_ O*ZI_ 0.3_ 2821
141.0 °_9,556 -30._3 C.7733_ C.ZIZ 0,393 2762

L3S,O -43.673 -36._75 0.7830_ 3.21_ 0.39_ _7_3

129.3 -41.787 -34,501 0.70_6( (].ZO_ b*395 26_5

1_3,7 -39.898 -32*520 0.79692 _.306 0.347 _5_8

118*4 *08*000 °3_.532 0,00_06 ¢.Z_J 0.39_ _532

113.3 -36.1_8 -2_.535 5.81_3 C._1 0._00 Z_TV

108._ -3_.305 -26._28 0,82_05 _.19_ O,_n_ 2_2_

2_2*7 °3_*_73 °2_.488 0*83_62 _.231 C._7 _37
98.1 -$0,334 -22._35 _,_327 G*Z_ 0._1_ 2_77

93.5 °_0.379 -20*32_ P.951D2 D.19_ U._I_ 2217

09.3 -20.412 -ld._67 O*&6J28 E.19d 0._21 _160

84.7 -24._33 -lbo155 _.86865 3o197 _°_20 209_

81.2 -22._40 -1_,22_ 0.8T69_ 0°t95 _,_Z ZCSO
70._ -Z0._35 -11.867 0,085L_ 0.19_ 0._32 19_1

72.5 -18.418 -9*692 0°89327 0.293 _.43_ _52_
60.9 °16*386 -7.493 0.93135 _.192 _._ 1_7_

64.3 -1_.338 *5.267 G._0_37 _.t_1 0._ 1_01

01,4 -lZ.204 °3,dOZ D._1739 0.191 _._50 1753

57,7 -100166 *_,70_ 0°92539 _.19_ _._E_ 108_

54._

51.1
45,0

39,5

34.6

30.2

26.5

23.3

2rJ.7

18.6

16.8
15.3

14.0

13*0

12.1

11,2

10.6
10.0

9.5

9.;)

0.0

a.z
7.9

7.6

7.3

7.1

6.2

6.0

5.5

-8,_4] 1,6_1 0.53359 _.$92 0,_71 2_33
-5.90_ _.015 0,9_137 u.19_ 0,_7_ 1577

-1.$06 8.87E 0._5731 0,19_ 0._91 _71

0.835 13.887 0._7322 _°191 0.507 137_
7.07J 1_*015 0*98901 _01_ _.517 1795

11,609 2_.211 1.00_51 0,188 _0500 12Z7

15.971 _q.398 1.01955 G._ _.510 117_
20.115 34,503 1.33393 C.105 C.50_ _133

27.800 44.2_M 1,06D29 0.18L 0._67 1087

31.3_0 48.016 1.07215 _.179 _,_O I777

3_.607 53.17_ 1,06319 0.1t7 _,_2_ 1073

37.71_ 57.337 1.033_7 _,17_ 0°_07 1_7_

_0.666 61,322 l*£J30e G.17_ _°391 1u7_
_3._E5 bb,lk6 1.11008 0.17_ 0.370 1_8_

_6*137 b_,810 1,10350 _,170 _°3_d 1_7

_8.6qb 72.3_ 1.128_ U.170 _°3_! 109_

51.2E2 75,705 1.L]597 C.1_ C.337 IIC7

53.546 79,090 1°1_J10 _,_66 _.37_ 11I?

55._5_ 80,320 1,L_99_ U*167 t_.3_d _1_

5D.10_ 85.484 1.15_45 0.166 0.310 113_

b0,297 8_.570 1.1o76fi _.165 C.3_ 11_]

60,_37 91.59_ 1.16_66 C,16_ 0.09_ 116q

_.52_ 9_.551 1.17_41 n,16_ 0,09_ 1177

60.580 97._60 1.17_96 _*_2 C._9 11B_

68.59] 11L.322 1.18531 C.1_I C._ 119_

r_.Sbr LC3,132 1.1_6 _.16_, _,27_ 12_5

72,509 100.901 1,1_5_6 0,15q _._75 L_7

_4°_23 1G8,634 1.2_29 _,L5_ C._72 1029
_6.303 111,303 100J_99 _,_57 _.2_9 12_

78.1E0 11_.000 1.20955 O°LSu 0.2_b _055

60.015 116.E76 1.71_0_ _,15_ _.Z_5 1777

TWO-_&SE _OUNOAR_
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C-2a

THE_HOOYNAH[C PROPERTIES OF OXYGEN

2600 PSIA ISOBAR

TEHPER&TUR( OEMSITY V(DNIOV)p V(OP/OU) v "V(OP/OV) T (DV/OT_V THERMAL VISCOSITY THERHAL OIELECTkIC PRANOTL

_ONOUCTIVITY 3IFFUSIVITY CONSTa_T NU_ER
O(G, R LS/CU FT BTU/L8 PSI&-:U FT/BTU PSI& I/OEG, R OTU/FT-HR-R L8/FT-SEC S_ FT/_

X 105

• 101,409 02,22049

105 81,72981

118 01,02853
110 00,30S69

120 79.59112

220 70,07462

138 70*10596

23S 7?,43490

140 76,?1117

14S ?s.q8449

1S0 ?S.ZS4S3
1SS 74,$2096

160 73,78330

16S 73,04134

1Z0 72,29453

ITS 71*54229

180 70.70414

18S 70.01944

190 69,24167

IqS 68,46?98

ZOO 67,67965

20S 66,08103 164,17

210 66*07361 168*49

ZtS 65,2S390 156,74

220 64,42100 152,91

220 63.S7604 144*02

230 62.71S29 14$,06

Z3S 61,04270 142,98

240 60*05213 139,32

24S 60.04021 13S.69

Z50 59,10928 232,06
2_S 50*15g45 120.37

260 57.106_4 124*74

26S 56,19195 221.10

2F0 55*17692 11F,53

270 $4,13074 214,07

200 $3007702 210,54
28S 51,98061 107.06

290 SO,S610? 104,49

2qS 49°71493 100*94

300 46.$4026 97,63

310 46,10756 91,49

320 43,576?9 85,97

330 40,98162 81,30
340 38038447 77,59

3SO 3S,8SS33 ?4,94

360 33,46539 ?3,30

3?0 31,26002 72,66

380 29,27031 ?2.79

390 27,44912 ?3*sq

400 20*93011 74.84

410 2_,54t05 76,4?

420 23.30799 70,36

430 22.20945 00,47

440 21*23S03 02.69

4S0 20,36050 8S,03

_0 19,$6855 87,42

4?0 18.04795 89,84
480 18,10963 $2.29

490 17.$0S47 94.76

500 17.02891 97.23

510 26*51428 QQ.60

520 16,_3657 102,11
530 15,54090 104,49

$40 1S,17371 106.05

SSO 14,78472 209,23

560 14041816 111.47

STO 14°07192 213,66

S80 13,74415 115.82

S90 13,43320 117,94

600 13,13240 120,44

227,74 14,$31 284944,68 0°001?260 0,11302 45,344 0,00350 1,57441 5067?6

225.46 14.37S 178573,74 0.0017360 0*21211 _.YZI 0.00344 1*56494 5.3623

223.15 14.149 16979S.51 0.0_17S77 0*11075 36°83_ 0.003_9 1.564_8 4._514

220*42 13.917 161353.22 0,0017774 0*10932 35.5_? 0,00347 1.$5856 _.5810

217.66 13.660 IS3236.78 0.0017974 0.10783 32*503 0,00346 1._2_S 4._468

214.07 13.438 14S436.30 0*041819S 0,10627 29.79_ 0.0034£ 1.54Z_3 3.9451

212.04 13.193 137942°04 0.0018420 0.1_467 27.33S 0*00343 1.$41_1 3.b?25

204.16 12.44S 130744.4S 0.0010657 0.10303 2S.126 0._0341 1.53560 3.4264

206.2q 12.694 123834.1S 0.0016S06 0*10134 23,126 0.00339 1._2995 3._039

203.3S 12.443 _17201,9S _*_014169 0.0S962 21*318 6.0033_ 1.$24_1 3._24

200.37 lz.lq0 113836.66 0,0014446 0.99?87 19.68_ 0*00334 1,518_5 2._14

197,3S 11.938 104736.06 0,0019740 0.0S609 18,Z0_ 0.0C331 1.$12_0 2,_574

194.29 11.607 S8884,9S 0,0020051 0.0_429 16.872 0.003_8 1._6_0 _._094

191.17 11.438 93277.13 0.0_20382 0.09248 1S,66_ 0.003_ 1.5_1_9 _.3760

188.01 11.142 _7904*42 0.C020?34 0,0_0S 14.571 0.00322 1.49S_? 2*2550

184,7d 10,944 827S8.8S 0,002110_ 0.00680 1_,502 0.0_318 1.489_1 Z.1477

18_*$1 10.710 77032*60 0._21511 0._869S lzo686 0,0031S 1,483S_ Z._S_7

176,17 10.476 73118*43 9.G12194_ O._SIC 11.875 0,0_311 1.47760 1.9639
174,77 10,24_ 60608,_5 0.0_24_ 0,08323 11.140 0,00307 1.47144 1,8864

1?1.31 10,026 64296.9S 0°_220_ C.00137 10,473 0.003_3 1.46So4 1.817_

167.?? S.012 6_176.06 0.0_2343_ _._7_$1 9.860 C*0029_ 1.4_9_8 1.?_66
9,606 $6239,74 0,0u24004 0,_7?65

9,410 S2481,92 0,0024632 0,07079

S,223 48896,0_ 0o0_25307 _,_7394

9,048 40474,(5 0,0¢26040 _,_7_04

0,804 42223,$8 _,0_2683_ O,0TOZS

8,731 39125,78 0,002?792 0._0_42

0,247 3600S,6_ 3,0_28491 0.0_661

0,029 33287,43 _*0_29501 _*J6481

?.017 3nS2@,12 " _,0_30643 0*06302

?*620 28010,31 0,0_31867 C*0_124

?,402 20670,40 _,C_32964 0,_5449

?*272 23432,1_ 0,U_34670 0,_$77Y

_*sq6 21394,12 0,003568_ 0.0060_

0,?98 19408,63 _,_37235 0._5435

_,622 17601,$6 0._3904_ 0,_7_

_,333 lb013,_0 0*0_40181 0,05107
_,190 14406,30 d,b_4Z60? 0,04447

$*056 1_969,$2 0,C_440C5 _o_4_90

_,683 11644,_8 _,0046676 0o0_63_

5,4_6 104_3,83 0,0049006 0,0_404

_,I08 0349,50 0._53q_? 0°.04206
4.7_3 669Z,53 3,0050964 _.03904

4,4$0 5430°94 0,006362_ 0,037?4

4,1_6 4505,43 0*006703_ 0,035?9

3,968 3046,7? _,0_6888r C,03402

3,?76 33S1,07 0,0068810 G,J32_2

3*629 3086,89 0,0067171 0,0309_
3,502 Z890,_1 0,0064191 0,0296_

3*402 2760,91 0,C060610 0.02856

3,31S 2605*88 _,0056073 0.02?64

3,2SS 2637,11 0,_uS3260 0,0260?

3*202 2600,86 0*0049877 0,_2624

3,159 259S,43 9,0046721 0,02570

2,006 2_q2,67 0,UU43304 0,0Z523
3,053 2593,23 0,0040811 _,02487

3,026 2596,00 0,0038063 0,0Z457

_*947 2600*63 0,0_364_1 0,0_432

_,976 2600,66 0,0034655 _*02412

2,9S0 2613,42 0,0032914 O*OZ3S_

2,935 2620,$3 0°003143_ C,02302

2,914 2620,24 0*©029983 0,0236_
2,_03 2636,03 0*0028?43 0*02360

2,847 2642,4? 0,0027641 0,02308

_*091 2640,90 0*0026617 0,02307

Z,860 2653,6d 0°0020526 0.02356

2,868 26S?,57 0,0_24696 0,02360

2,669 2660,99 0*0023929 0*02363
2,0?2 2663,94 0,0_23216 0,02366

2.875 2666,$1 0,0022$S2 0.02271

2,901 2684,10 0,0_2200? 0,023??

9.31_ O,O0_S 1.453_7 1o7020

8,821 0,00290 1,447_9 1,o563

8,367 _,GOZSF 1,441_S 1,616_

?,954 0,00281 1,434_3 1,5_16

?,57_ 0*002?6 1,420J3 1,$$24

?,Z_S 0*00272 1,4_183 1,$297

6*922 0.0026_ 1,415_6 1._241

6*43_ 0,002$e 1,4_8_? 1,5179

6.375 D,OO2$Z 1,4017_ 1,$143

6,13_ 0,00_4_ 1.394_1 1,5176
5,914 0,00_42 1,387_S 1,$156

$,?SJ 0,00_ 1,380_7 1,5$04

S,SS_ _,00_31 1,373_1 1,55_3

$,_3_ _,_02_ 1,36575 1,5740

5,271 C*00219 1.35014 1,o_38

5.11_ _.U0217 1,350J9 1,bOnO

4,?95 0,0020_ I._3_ 1,6?66

_._43 0,00198 1.32_S 1,6903
4,_91 0,001_3 1,317o2 1,_231

4,1_1 0,00_85 I,)_0_6 1,7690

3.q_3 0,0018[ 1._8238 I,r_82

3,632 0,_0178 1,_6_1 1,74_0

3,38_ G,00179 1,246_0 1,77_1
3,16_ _.0018_ 1,228_3 1,72_

Z,q?3 0,001_2 1,_1Z_7 1,6651

_,813 0,0020_ 1._9770 1°597_

Z,460 O.UO_$_ 1,162_6 1,_793

2,410 G,0026$ 1,15314 1,J1_3

2°361 0,30_80 1,1_S_9 1,_E_3

_,315 0,00_08 1,137_5 1._191
2._?_ 0,00321 ¸ 1.131_ _.1_53

2°_2_ 0,u0372 1,120_1 1.0qq_

2,14_ 0,00410 1°112,b 1,u440

2,177 O,dO_37 1._2 I,_20_

2,167 0,00_8 1,1:_60 i,_5

2,16J 0,00474 1,1_1_1 _,_28

Z,155 0.00_02 1,098_9 0._648

2,151 0,0054_ 1,0_2_3 _*_3_1
Z*1$u 0,_0$72 1._0_8 _,9160

2,15_ _,_0094 1.3_8_7 _,9_36

2,15J 0,_0617 1,00$_9 _,_92_

2*16u G.00664 1._81_8 _.8723

2,164 0.$0683 1,38_0 O,_q

• TH0-Pq_S( _OUNDARY
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C'2g

THERNODYNANI_ P_0PERTILS OF 0XYG_N

Z800 PSZA ISOBAR

TEMPERATURE VOLUNE ISOTHERM I$OCHORE [NTERN&L EN]HALPV ENT_OPY

OER|VATIVE OE_IV&TIVE ENERGY

OEG. R CU FTILB CU FT-PS[IIL8 PS[AIR BTU/L3 BTUIL8 BTUILB-R

C_/ Cp VELOCITY
OF SOUNO

9TU / 18 -R FT/$EC

101.766 0.01215 Z261.11 319.3 -82.753 -76.462 0.50549 0.267 0.393 3024

1|S 0.01222 2202.14 311.3 -81.529 -75.192 0.51778 0.265 0.392 38g0

110 0.01233 2113.16 259.3 -79.623 -73.231 0.53602 0.281 0.392 383S

115 0.01244 2026.86 287.6 -7r.721 -71.273 0.55343 3,257 3.391 3782

120 0.01255 1943.16 276,4 -75.82_ -69.317 0.57008 0.253 0.351 3727

125 0.31266 1861.96 265.5 -73.928 -67.363 0.55603 _.25_ 0.300 3673

130 0.01278 1763.27 255.0 -72.036 -65.411 0.60134 0._47 0.39_ 3613

135 0.01285 1706.95 244.0 -70.147 -63.462 0.61605 0.244 0.3gU 3556
1_0 0.01302 1633.07 235.0 -68,26Z -61.517 0.6_022 O.241 _.389 3497

t_S O.Ot31N 1561.47 225.6 -66.370 -59.567 0.64308 :.Z3e 0.389 3_3]

1S0 0.01326 1492,12 216.5 -64.498 -57.621 0.65707 0.235 0.389 337_

155 0.01339 1424.97 Z07.7 -62.621 -55.676 0.66983 0.233 0.385 3323

160 0,01353 1359.97 199.3 -60.745 -53,732 0.68217 C.23_ 0.380 _260

165 0.01366 1297.07 191.2 -56.671 -51.788 0.6941k 0.226 0.360 3203

170 0.01380 1236.20 163.3 -56.ggg -49.844 0.7g574 0.226 0.38_ 3140
175 0.01304 1177.33 175,8 -55,125 -47,859 0.71702 0.224 _.385 3080

180 O.OtkOg 1129.39 168,5 -53*250 -46.953 0.72798 C.221 0.389 3021

105 0.01k24 1065.34 161,6 -51.391 -44.006 0,73865 0.219 0.300 2961

tqo 0.014N0 1012.13 15_.9 -49.523 -42.057 0.74905 0.217 0.3g0 2902

195 0.01456 060.71 148.5 -_7.655 -4_.105 0.75910 0.215 0.3g1 284_
200 0.01473 911.04 142.3 -45.786 -38.150 0.76509 _.213 0.301 2786

20S O.Otk50 663.07 136.3 -43.91b -36.191 0.77377 O,Ztt _.30_ 2728

210 0.01508 816.77 130.6 -42.045 -34.228 0.78824 _.208 G.393 2672

215 0,01526 772.09 125.2 -40.17_ "32.255 C.7975_ _.20& 0.304 2616

220 0.01546 720.99 110.9 -34.297 -36.283 0.0)655 _.2_4 0.395 2561

22S 0,01566 687.k6 114*8 -36.418 -28.3U0 0.81549 0.201 0.397 250_

230 0.01587 647.45 110.0 -34.535 -26.309 0._2424 _.198 0.3g8 2_5

235 0.01608 607.30 164.3 -32.626 -24.207 0.63294 C.202 0._03 2372
2_0 0,01631 569°24 59.7 -30,711 -22.254 0.84150 G.ZQt 0._07 2313

245 0.01655 533.06 95,3 -28.781 -tv.2GC 0.84997 _.ZG_ _._11 2255

250 0.31680 _90.b8 91.1 -26.44Z -18.131 0.85833 _.198 0.;1& 2201

255 0.8170b 466.28 86.6 -2_.893 -16.045 0.n6659 0._g7 0.418 2140
260 0._1734 434.45 83.2 -22.535 -13.944 0.07475 _,lgo 0.427 2094

265 0.01764 405.53 78.3 -20.962 -11.818 0.88285 0.t95 0._25 _Ct&

270 0.01705 377.6_ 74.5 -18.983 -9.675 0.60085 0.103 0.430 1972

27_ 0.01627 351,11 71.1 -16.993 -7.520 0.89877 _.Lg3 0.437 1922

280 0.91862 327.03 _6.7 -14.g00 -5.337 0._)66k _.Lgz 3_36 1_57

285 0,01805 302.21 63,6 -12.068 -3.124 0._1_47 0.191 0,_4_ 1_09

290 O._lg3B 280.02 60.0 -10.925 -_.879 0.02_28 _.194 _.453 1741

295 0,01979 259.16 56.7 -8.862 1.399 0,93007 _.192 0.4_6 1_91

300 0.32023 230*(_ 53.5 -6.787 3.70k 0._3782 0.10_ 0.464 163_

310 0.02121 20S.05 _7.5 -2.596 8.402 0,95322 0.191 0._75 153_
320 0.02233 176.34 42.1 1.644 13*210 C.q6851 _.19_ 0.487 1_5

330 0.02355 153.55 37,2 5.908 18.141 0.98366 0.18_ 0.;9o 1365

340 0.02502 136.46 32.8 10.143 23.117 0._9852 C.188 0.8qq 1296

350 0.02860 124.25 29.0 Ik.307 28.1_1 1.01298 _.156 0.497 12_3
360 0.02832 118.22 25.7 18.348 33,037 1.02_66 0.184 0._9 119_

370 0.03015 111.56 23.0 2Z.230 37.871 1.34_11 C.183 0.47_ 1162
380 0.03206 109.66 20.7 2S.551 42,572 1.05266 U.101 0.4_3 113_

300 0.03401 tog.go 16.7 29,_74 47,108 1.36444 0.170 0._45 112k

400 0.03598 111.68 17.0 32.811 51.467 1.07548 G.178 0._27 1115

klO 0.33706 11k.45 15,7 35.074 55.653 1.0_581 u.LTb 0.;_1 1111

420 0.03992 117.90 14,5 38,970 50.677 1._0551 _.175 0.395 1_12

430 0.04167 122,11 13.5 41.845 63.552 1.10463 0.173 _.381 1115
_0 0.04370 126.85 12.5 44.579 67.276 1.11110 _.172 _.365 111_

450 0.04565 131.81 11,8 47.200 70.869 1.12127 0.171 _.353 112]

460 0.04750 136.80 11.1 _9.724 74.350 1.12802 0,170 0.343 _13_

470 0.04931 141.87 10.5 52°163 77.732 1.1362_ C.188 0._33 $_kQ

480 0.05110 146.50 10.0 5k,526 01.022 1.14313 0.1_ _.325 1153

4gO 0.05286 152.11 g.Y 56.423 84.232 t.1597_ 0.166 0.317 _159

SO0 0,05460 157*24 9*1 50.054 67*368 1,15608 0.16_ C.310 L27_

510 0.05631 182.30 8.7 61.240 g_.436 1.16216 0.164 0.30_ 117_
520 O,_SGO0 167.5_ 8.4 63.372 93.443 1.16_00 0.163 _.298 21_1

530 0.05966 172.55 8.0 65.460 96.304 1.17362 0.162 _.203 ;201

540 0.06131 177.53 7.7 67o507 99.296 1.17905 0.161 _,206 1213

$50 0.06203 162,44 7.k 69.514 102.143 1.L_427 0,160 0.282 1223

_60 0.06454 187.20 7.2 71.466 104.948 1,18533 0.159 U.278 1_32

570 0.06613 192.07 7.0 73._26 107.714 1.19422 0.158 0.275 1_4_
588 0,_6771 196.79 6.8 75.338 11_.443 1.15_97 0.157 0._72 1255

YgO 0,06928 201°40 6.6 77.217 113.13g 1._358 b.156 O._b_ 1_7

600 0.07084 206.08 6.4 _g.072 115.80_ 1.2Jq06 0.155 0,26_ _27_

• TNO-PH6SE OOUNOERY
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C-2o

THERHOOYNANIC PROPERTIES OF OXYGEN

2800 =$IA ISOBAR

TEMPERATURE OEN$ITY V(OH/DV)p V(OP/DU_ -V(OP/OV _ (OV/DT_/V THE_NIL VISCOSITY THERHGL DIELECTRIC F9GNDTL

CONOUCT[VITY a|FFUS[VITY CONSTANT NUMBER

OEG. R LBICU FT 8TUILB PSIA-:U FT/BTU P$IA I/OEG, R GTU/FT-HR-R LB/FT-$_C $0 Fr/hE

X 10 _

• 10t,766 82.27794

105 41*02099

110 01*1135B

11S 08,k0400
1Z0 7q*6gkS2

125 ?8,90256

130 78,26860

13S 77,S0270

140 ?6.83435

145 ?6,11330

1SO TS.389_4

155 74,66228

160 73,93152

16S 73.19679
170 72,4SPGS

176 71.71367

180 70°96433

185 70,20910

190 89°_4738

195 68.67853 173.62

200 67.9018& I70,16

200 67.11659 166.63

210 66.32190 163.03

21S 65.51690 159,35

220 6_.70061 1SS.60
22Y 63,87200 151.77

230 63,02994 1_7,89

235 62,17885 146.04

240 61.31133 1_2.5Y

245 60.42437 1J?.Ok

250 09*52058 135*52

_55 58.60022 131.99

260 57.66266 128,43
265 $6.70079 124,91

270 50.72477 121,50

27S 54,72963 118*10

280 53.71338 114.84

285 52,&7134 111._

290 51,60910 109.i_

295 50.52616 105,75

300 _9.42082 10Z.58

310 _7*14_61 96,71

320 44.79107 91.30

330 _2038253 86.73

340 39*_6360 82.91

350 37,58704 80.00
360 35,30062 7?.98

370 33.16740 76,90

380 31.19390 Tb,56

390 29,k0249 76,9_

400 27.79133 77,83

410 26*84620 ?q,Ob

420 25*05003 80,63
k30 23,88499 82.45

440 22.84311 04,48

_SO 21*90493 _6.67

k+6,0 21.05389 88.92

470 20*Z7807 91.22

480 19,56826 93.5E

490 18.91610 9Y,94

500 18.31508 98,31

510 17.TS872 1_0.?2

520 17,2_207 103,10

S30 16.r6071 105*_

5_0 16.3100_ 10?.75

550 15.89020 110.13

560 15,_9483 112.37

570 15,12158 114,56
580 1_.76842 116.T_

590 14,43357 118,04

600 1_.11550 120.92

228,84 14,$21 186039.52 0,001716] 0.11312 ;5,637 O.O03SC 1,57;_1 5.7042

227.13 14.378 180181°04 0.00172?7 0.11260 43.023 0,0035+ 1._70r2 5.4123

224,47 14,1Y2 171407,92 0,00174_9 0.12095 39,307 0,003_9 1.505_ _.9q_o

2Z1,70 13.920 162970,70 0,G_17648 0,1:_54 35.951 0._03_0 1.55935 _*E244

219.07 18.683 154009.38 0,CC178_5 0.13807 32.92) 0,_03;7 1.S_3_? q,_2

216.3_ 13.442 147063.00 0,0018052 0,10663 30.183 0,00345 1.547_9 3,982_

213.55 13,197 13q574,46 0,0618268 0,10495 _?,?0_ 0.003;4 1,54230 3,707_

210,74 12,949 132381,71 _,0018494 0.10332 _5,47; C*_034_ 1*53062 3.45_
207.90 12.699 125476.17 0.0018732 0*13180 _3.;5_ 0.0_34C 1.53_2 3._45

20S.02 12,469 118848.62 0,0_18902 o,oqQ96 _1*624 0,00337 1.575_2 3.J314

202,1d 12*197 11_490*07 0*0019246 0,39822 19,97o 0.0033_ 1.$I9_2 Z.8478

199.14 11.966 196391.67 0.0_19525 0,09647 10,48J _,00332 1,513o0 _.0819

1q&,13 11,697 100544.82 0*0019821 0,09469 17,13_ 0.00329 l.Y_ebb 2.5321

193.08 11,449 94q_1._8 0,0U20134 0.09289 15._1_ 0.0032_ 1.50231 2.3969

189.90 11,20_ 89572.26 0._.20467 0.09108 1_,8E3 0.00323 1._9654 2,2750

186.82 10,963 8k_30.35 0,C_20821 0._8_26 13.802 0,00320 1.49G74 2.16_3
103.61 10.72? 79507.59 0.0021199 0.087_3 12,89_ 0.00617 1,48492 2*0606

180,35 lO.k�Y 74796.46 0.0u21603 O._OYSq 12._7_ 0.a6313 i._79_7 1.97_2

177,02 10.279 70289o66 0*0_22016 0,0837_ 11,310 _.003)_ 1._7310 1._qgP

10*_$2 65980,18 0.0_22500 0,_8191 10,_5U 0,0030T 1,467.6 1,8205

_,842 61861,26 0.0U22_9_ O._qaO? 10*_30 0.a0301 1.461_9 1,7659

_,641 57926._3 0,c023536 C,_?_4 _,_7_ 0.00297 1,455_? 1.rl_E
9.44? 54169,53 _,0_24115 5,_7640

9.268 S0584.63 0*0_247k1 0°07458

9,099 47166,31 0.G_25418 _.07276

8,343 4390q,36 0.0_2615) _*07395

0,798 4_5_9._ 3,GJ26945 _*a6914
8.315 37761,41 0.0027627 0.0_737

8*101 3_900,64 _,0_20573 0._656_

r.898 32209,65 9,0_29504 0,]6383

7,71_ 29681,96 0,0030697 0,06209

7,491 27323,92 0,0_3167_ 0,_6037

1.3T3 25051.50 0,0033228 0.0586?

7.095 22994._5 0.U_340_5 0.d5698

b._11 21043.76 0.0_35_09 0,05533

S.746 19216.12 0,0036964 0.05371

_.478 17565.97 0,0137957 0,0521_
b,332 15917,57 0,603997? 0,05056

_*995 14_51.50 0.0_41515 0._04

5.833 13_94.39 _.0_4331_ 0.04?55

_.651 11043,98 O*Ou451qq 0.q4610

5,276 9667.21 O*O0_ql_? 0.0_333

4,934 7098.26 0.CC53253 0,)4)99

4,640 6507.q? 0.(_57167 0.0389_

4.37_ 5453.5_ 0.0b60190 0.03702
4,152 4670,3_ 0._(62173 0.035Z9

3,954 W103,51 0,_6271_ I.O_3f1

3,793 3_00,_ 3,_6Z12q 0.33224

3.657 3_20.65 0._u6039? 0.03_9_

3,543 3233,24 0.0U57807 0,_981
3,447 3103,86 3,0054872 0._2_85

3,372 3_1S,25 _._51924 0,02_03

3,308 2955,60 0,0049_13 0,0273_

].258 2916.51 _*C_625_ 0.02_75

3.18_ _097,71 0,0_4318_ O,dZG2T

3,143 2867,2? 0.0U40733 0,02582

3.110 _880.19 0.00365_? O.JZ548

_,077 2876,8_ 0.0_3653Y 0,02519
3.052 2_76.15 9.0_34755 0.02495

3.022 2877.42 0,0033037 0.02_74

3*004 2879,94 0.6031571 0,02450

2.981 2883.91 0.0030153 0.3_43e

2.968 2888,7Y 0,0028914 0.0_431

2,954 2692,09 0.0027767 0.d2_2_
2.94F 2095.57 0.6_26757 0,02423

2.918 28_q,0? 0._02562_ 0.02422

_.915 2901,97 0.0624779 0,02422

2,914 2904,33 0,0_23998 0.02423

2.914 2906,2_ 0.0_2327S 0.02425

_.916 2907.77 0,0022601 0.02428

2,919 2908.q8 0.0021973 0.02433

8,97_ 0,0029_ 1.4;919 1.6621
],51: 0.0028_ 1.4_3U5 1._19q

8,_9_ 0.0028_ 1,_3605 1.5836

_,71J 0._02_E 1,43056 1,5Y_

7,36_ 0.002_ 1._24:0 1._2r3

?*b_ G,O0_fic 1,_1779 1,_190

60_8_ 0,00257 1.40462 1,5_51

6,244 O.Of125J 1°397_ 1,_n61

6._2; 0*002_E 1,391_3 1.5_11

5._3d 0.QC2_8 1.30_v? 1.520q

5.bSu 0.0_236 1.376_6 1.5260

5.52_ 0.a0_31 1,_qr7 1,_461

5.36_ C°_022_ 1.3_Z_7 1._?26

• .711 0,0021(¸ 1,]39_3 1.b33_

4.T6Z 0.002_ 1,331_0 1,651_

4.615 0,002_)1 1._23_ 1.o?06

_.327 0,00193 1._?b4 1.70d7

3.b_7 0.00180 1._5713 1o?_09

3,329 0,_01R9 1.2_071 1._890
3.137 0,_019_ 1.2751_ 1.6_3

2,972 0,002_? 1.21_55 1.5_56

2,63_ 0.0_214 1.197_5 I._2_2

2,62J a,o02_ 1,1T_5 1._9_6

2,421 0.Gc29_ 1.1_8_5 1,?_25

2.377 0.00310 1.1_2.6 1,1_2

_,34x 0.0033_ 1.135_8 1,1_5

_,311 0,00353 1.I30_7 1.12_

2.288 0.g037_ 1.12_Z i.._9_

2,_$2 0.0_12 1,11672 i,_3_

2._3_ 0._043_ 1.112_8 I,,177

2.212 _._51_ 1.1r_12 C._473

2,2_ 0,005_r 1.u_?_6 u._ _

2,209 _._05_3 1,792_ :.9_73

2.212 0,0062e 1,0_8c? _,_t,6

THO-PHA$E _OUNOARY
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G-2a

TEHPE_ATU_ V3LUM[

OEGo R CU FT/LO

• 1_Z.0_Z O,31ZL5

1_5 0.]1221

110 0,:1231
115 O,01ZWZ

%Z0 G°)1253

125 O._$Z@_

130 0°J1276

13S 0.01200

1_@ 0.7129q

$_S 0.05312
lS0 0,0132w

15S 0,02337

160 0.01350

16S 0,)1363

170 0,01377

2_S 0,_2391

$QO 0._2_06
t6_ 0,9_Zl

L_| O,01k3b

lqS 0,01k52

298 0,31k68
205 C,01kSY

210 0,01_02

215 O.01SZO

220 0,_153q

Z25 0._155q

230 0.01579
Z3S 0.01600

2_0 0.01_22

2kS =,)1b_5

250 9.31G69

Z_ 0.0169k
260 0.d1721

265 0,017;_

Z70 _._lTTe

275 ;.)lBgq

280 _._10_2

28_ 0°01876

290 0.01912

29_ 0.35_$1

300 0.32991

310 0,0Z080

320 Q.02181

330 Q,OZZ93
3_0 0,02_1q

350 _,]2558

3_0 0.d2708
370 0.32_69

380 0.13_37

3_0 0._3_tl

WOO 0.33388

wlO 3.13567
_ZO _.337_6

_30 (,.03q_

_0 Q,0W101

_50 O._WZT5

_70 0._16

_0 G._783

;_0 C.)_gW_

500 0,_5109

510 0.,3S_7_

5_0 G,_5_8

530 0.J5_
5_0 0._5_39

550 C,15_g_

570 _,J6_90

580 C._633q

5Yfl 0.0_85

600 G.36632

TWOo_AS[ 40UNCA_Y

THE_HOOYNAMIC R_OPERTIcS OF OXYGEN

ISOrM_RM I3OCHORE INTERNAL ENTHALPY E,,T_OoY _V Cp vElOCITY

CERIVATIVE DF_IVGTIVE ENER_V Or _0'.IK_

_U FT-PSIAIL_ _SIAI_ _TUIL_ UIU/LB _J/_-_ 3T'J / L_ -P FT/S.C
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G-20

IMERMODYNAMIC PROPERTIL$ OF JXYGLN

3000 P$IA ISOBAR

TEMPERATURE OEN$1TY V(OMIOV)p V()PIOU) v -V(OP/OV) T (OVlOT_/V T_ERMAL VISCOSITY THERHAL DIEL_CTKIC [war_PTL
_NDuCTIVITV _IFFU$1VITY CO_STA,_T r:UM_

OEG° R LSICU FT 8TU/LB PSIA-_U FT/STU PSIA I/D_G, R 3TU/FT-HR-_ L_IFT-S_,_ $Q FT/_

X L_,

102,0W2 02,3ZT20

105 81,911W6

110 81.20702

115 80.50305

IZO 79°79658

IZ_ 79.089_5

130 78,38_2T

135 ??,6692_

1_0 76,_5612

1_5 76,Z_067
150 75.$2Z63

155 74.80169

160 T_,aTT53

165 73.3_981

1TO 72.6181k

1_5 71.88209
180 71°1_121

185 70.3q901

190 69.6_Z95

19_ 68.88t_3

205 68.11852

Z05 67,3_5_2

210 66,56350

215 65._T22W
220 66.970?7

_25 6k,15817

_30 63,333_3

Z35 62,50185

2kO 61.65933

2_5 60.75121

250 59.9121_

255 5q._182_
ZOO 58.11059

261 57.1?973

270 S6.23790

275 55,28820

285 Sk.30291
285 53,30763

2qo $2.Z9382

295 51.26365

300 S0,215?8

310 k8.06772

320 _5.85819
330 k3.60285

3_0 _1.33k00

390 35,6q267

360 36.92255

370 3W.8_721

380 32.9Z_05

390 31.13933

_00 _9.9116_

_10 Z8.03_36

_0 26.69615

_30 25._8230

_kO 2_,38_86

_50 23.39313

_60 _2._9063
_?0 21.66fi7_

kSO 20._0952

W�O 20.2136_

550 10°976_F

5_0 18.k_301

530 17°)0805

5_0 17._591

550 16._7635

560 16._531F

5?0 1b.15383
5_0 15.F7613

5_0 15.W101k
600 15.07818

2Z9.93 IW.512 187132.31 0.0_17067 0.11323 W$._3L b.0035( 1._7;_0 _.r300

2Z8o_0 1_.381 181783°_ 0°0_1?1_4 0°11_ _J.SZ_ 0,_35r 1.571W_ 5._

2Z3°lJ 13,9_3 16W$02,?0 _,00171_5 0,10_76 36,3_ 0.003_ 1._6_ W.oOdl

2Z0._7 13,606 1_6_76,_ _°OulT?IW 0.10831 33,3_1 0._03_ %,_5_9 _.32_b

Z17.77 13._5 1_8685.16 0.001791_ _.10679 30.57_ O,OE3WE 1,5_8o_ _°_

_19,_ 1_,2_0 1_1_0_.38 0°C_10119 Go1:5_3 Z_._SL Q.Q03_ 1.5_319 _./_32

Z12,Z9 1_,_3 13_J12.1J 0,C_18335 0,1336Z _5°_ 0.O03W_ 1.537_ 3o_923

209.50 IZ.70_ 127_1d.91 O.OulS$OZ 0°10197 Z],78_ 0.003_1 1.531_9 3,_68_

_06,67 12,_5_ lZ0_87,_9 0.C_1_8_1 Go1_328 Z1._3_ 0._0339 1._2_3 3._6_2

2U3.81 1_._C_ 11_133,1Z _°_1505Z 0.0985? Z_._7_ 0.00336 1.5_C_6 2,87_6

200,91 11,g_ 108038,65 0.G_19313 0.09683 10.76_ 0,_033_ 1,_%_d9 Z.t_68

197.96 11,706 102195.5_ 0.0_19598 0,09508 17,39_ 0°0033) 1._9_1 _._551

19_,57 11._59 96505o35 0,0019899 0o09330 16.15t O._03_e 1.SU3_1 2._18_

151.53 11,_16 glZ2g°8J 0°_G_0219 _.09151 15o_3? O.O03Z_ 1._97Z9 _,_q_6
188,8W 10.97T 860gG,98 0.0_205_ Q,08971 l_,O_J O,O03Z_ 1._90_5 2._832

18_o70 10,7_3 81170.99 0°0U20901 0,08750 13,103 0.0031_ 1._8_9 Z._8_9

182._9 10.51_ 76_62°30 0.0621Z81 0,_86_8 1Z°_ D._O_IE 1._0D_1 1._9Z8

179o23 10.Z92 7199_o58 0,Cu21608 0.08_26 11°_1_ 0.0_311 1._7_69 1,91_1

179.91 10,077 676_9,76 0°002Z123 0.03Z_5 10.828 G,_0308 1,_688_ 1.8399

9,870 6393Z._3 0._589 0,08063 IO.ZO_ 0,_03_ 1._62_$ 1,7757
169,06

165,5Z

161,91

158*23

150.69

1W9.03

138.87

135,_8

131.9_

120.57
125,31

122.1_

118.57

115.67

113.5_

110.29

10_.25

101.6_

96.51

91.90

87.99

8_.gz

82,66
81,Z3

80,55

80,5_

81.03

81.96

83._

8_,75

86,55

9.673 59597,85 0.C_23091 0.0?882

]°_86 S58kO,�T 0,0_3630 C._7701

9.311 5ZZYS,k6 O,O&2k211 O.O?SZO

),1k0 k8835o68 0,_Z_038 0,_73kl

0°998 _5576.36 _.Q_5515 C.07162
8.861 b2kZ_oST 0.00262_ @.0698_

8,380 39_50,6_ 0,002603T 0.0_809

8.1?3 3fi605._ 0.C_2769_ 0.06635

7.976 33888.9_ 0.0_28620 O.06k6Z

7.?93 3133k.39 0.C_29630 0.d6290

?,ST? 20963,8T 0.0030515 0.06121
?._61 _665_,13 _,0_31533 0.0_95_

?,188 Z_575.25 _.0&_2613 0.0S789

7.01_ 22611,3k 0,003382_ 0.05627

S_8S9 20763,6_ 0,0635_08 0*05_6_

6,615 19_98.2Z 0.C_3608_ 0.05312

_._57 17_13,51 0,0037751 0.05166

6,120 10918._5 0.0_39031 _.01010

5.970 1_932°k0 0,06k05_6 0,0_6_

5,791 132W7.61 0,00k2096 O,O_?_k

$.kZ7 10989,39 0.06_5352 O.O_kfi_

5.099 512_._ 0.00_8T_9 0.0_208

_.808 7617.00 9.0d5_097 0°3_00T
W.5_8 bW_.55 0.005_712 0.03019

_°320 55k7.01 0.0_56632 0.036_?

w.120 _077.31 0.0057_55 0.03w91

3.95_ _378,50 0,0U57_5_ 0.033_3

3.808 _015,_8 0o0U56550 0.03_13

3,68_ 3?58,69 3,005_800 G,33058

3,575 3575.85 0.0_52523 0.02998

3,_90 3_Z.85 d.0050165 0,0Z913

3,_13 33_5.50 0.C_899 0.0Z839

3.356 3Z75.95 0,0_53_7 0,3Z777

_._05 323k,k_ 0,0U_725 0,0Z721

88°57 3°Z37 3_08°k3 0.00_0k27 C,_Z675
90,67

9Z.8_

95,07

9?.33

99.63

1_1,96
10k,28

106o09

ld8.8_

111.19

115.61
11ro7_

1"19,88

1_1,96

3,195 3108,55 3,_.3833; 0._Z636

3.156 317h.85 0.0U36393 0.02603

3.1Z8 3165,_1 0.0_3W68_ 0.02576

3.09_ 3159,51 0._3301Z 0,0Z552

3,073 3156o_ 0,0_315_3 0.02533

3.0_9 315k.81 0.G_30207 0.JZ511
$°033 3155._1 ].Q_209_ C.3Z5_

$.010 319_.9Z 0,0_Z779_ 0,0_9_

3,001 315_.T_ _o0_268_3 O,d_8_

Z°9_Z 3156.39 0,_2567? £.0_W0_

Zo966 3157._6 0o0U2_820 O.O_WOW

_,96_ 3150.8_ _.062_030 G,0_W83
_.960 3155,61 0._23298 P.OZW8_

_.559 3159.16 _,O_Z2_LZ 0.:_85

Z,960 3159.0_ 0,0_219_3 0.0_88

9°b3_ 0,0030( 1,_57.Z 1.7188

9.1Z5 0.002_E 1.W51u_ 1.6685

8,65_ 0.00292 1._5_0 1,6Z_6

8,231 0.00_87 1,_3890 1,$8_
?.8_ 0.00Z03 1,_3Z/3 1._536

?._8_ 0.00279 1.W26_9 1.5Z60

7,166 O._O_?E 1,W20_2 1.5153

6,87Z O.OOZO? 1._138_ 1.50_

6.601 0.00Z61 1._0717 I._976

6.353 0._3_55 1,_0 1,W965

6,1_ 0._0251 1.39_13 1°W89_
5,97J _._02_3 1.30T39 1°_87

Y.61_ 0.00Z36 1,_7355 1,_219

5,_61 0.U0230 1o36650 1,S_$6

5°311 0.0022_ 1.359_ 1,5_

5.16] 0,d02_2 1o35_u7 1._729
5.016 O,GOZ16 1°3W_70 1,_971

_,72_ 0.00208 1.329_6 1.62T2

_._5_ 0,00_01 1,31_3 1.6587

W.18_ 0,00195 1.298_9 _.60_5
3,93_ 0.0019_ 1,_82_6 1,6902

3.69_ 0.00192 1._66o6 1,o??_

3,_81 0,0019_ 1._51_q 1,6525

3,ZOY 0.00199 1._36_ 1.61_9

3°LZ_ 0,00206 l.Z22u2 1.56_2

2,d5_ 0,_0_5 1.196_9 1,WOZ5

2,?_8 0o00Z]9 1,18599 1o_0_

_,661 _,Q025_ 1.LT6_6 1,38_3

Z.588 0,_C_6_ 1.167_1 1._0_5

_,_77 0.00302 1.152_3 !._117

2,_39 C.00319 1.L_ 1,173_

?._OU Q.00337 1,_39/7 %,13_1

_.371 0.0035_ 1.13_3 1,1079

_.$W_ 0.C037_ 1.[295_ 1._016

_,31_ 0,00_1_ 1.120_2 1.u335

_,_9_ G°_OW3[ 1,117_1 1,11W5

Z.2?_ 0,00_?L 1,110_8 0.97_6

_,_6_ 0._0_ c 1.]9_ _.o_3

• TWO-PHASE )OUNDARY
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G-2o

3200 P51A [S08&R

THERMOOYNAMIC P_OPERTI_S OF 0XYG_N

TEMPERATURE VOLUHE [SOTHERH I5OGNORE INTERNAL ENTHmLPY E;_T_OPY C_ Cp VELOCtTY
OERIVATIVE OE_IVAT[VE ENERGY OF SOUND

OEG. R GU FT/LB CU FT-P$_A/LB P$IAIR 8TU/L8 BTU/LB BTU/LB-R 6TU / 13 -_ FI/$_C

_02,31_ 0,0121k 2Z8;.92 319.5 -82,695 -75,502 _,50&08 _.26F 0.392 39k3

105 0.01219 2236,32 312.9 -81.677 -7k,;51 0,51622 :,265 _.392 3912
110 0.01230 21;7.T8 $00,8 -r9.781 -72.k93 0.65_; 0.261 0.351 3855

115 0.312_1 2061.85 289.2 -77.090 -75.530 C,55182 0.250 0.391 3806

120 0.01252 1978.68 278.0 -r_.O02 -66.585 0,5_6;3 0*25_ D.39U 3751

125 0,31263 1857.85 262,2 -7;.118 -65,636 0,58;35 0,251 0,39d 059_

130 0.3127; 1819.58 256.7 -72.238 -6k.609 0.53962 0.2;8 0.385 36;0

135 0,01285 LT_3.7; _;6.6 -T0.362 -22,7;; 0,51;38 0.2;5 0.305 3581

1;0 0.01297 16_0.Z? 236._ -68.;0_ -bU,801 0,628k; 0,2;2 0.3_8 3525

1;5 5.01305 1599.12 227.; -66.619 -58,060 0.6;20b _.239 0.388 3;64
Isg 0.01322 1530.23 _18,; -b;.T53 -5b,921 0,6S52] 0,235 0.388 3;10

£55 0.0_33k 1_53.55 205*7 -62*85_ -54,9_3 0,6_291 0,234 0.387 3351

160 0.013;7 1359,02 Z01.3 -61,029 -$3.C_6 0,68321 0,231 0.387 0293

165 0.01361 1336.55 193.2 -59.172 -51.11_ 0.69Z13 O,_Z_ 0,387 323_

170 0,013T; 12_6*Z1 L65.; -_7.315 -49,17; 0.70368 0.227 8.387 312_

_75 0,01388 121T,8_ 177.5 -_5,_6; -kr.Z39 0.?_;90 O.ZZ5 0,387 311_

180 0.01;02 1161,37 170,? -$3,513 -;5,30; 0.72S80 0.223 0.387 3055
185 0,_1;17 11_b,6Z 163.8 -51.r6; -k_,368 0,_3_! 0,220 g,38_ 3001

190 0.01;32 105;,11 157,2 -_9.517 -_l,k32 0.7k6_; 0.218 0.387 25;;

155 0.015;7 1083.19 150.8 -k8,071 o39,k5; 0.75581 0,216 0.388 Z687

208 0,81;63 9S_.02 lkk.? -_6.2Z6 -37.55k 0,7S66k 0.21; 0.388 2831

205 0,01;80 906.56 138,q -_;.382 -35.612 0,77623 _.212 0.365 Z776

210 0.01;97 860,T5 133.2 -;2,538 -33.662 0.78561 0,2:9 0,389 2T22

215 0.81515 816,57 127*4 -_0.69_ *31.715 0,75;78 O,ZO? 0.390 2669
220 0.01_33 773.57 122,7 -36.850 -29.765 0,833?5 d.205 0.391 2617

225 0.01552 ?32.92 11_.? -32.3C5 -27.809 0.81255 0,202 0.392 ZS66

230 0._1572 693.39 112,_ -35,159 -25.6;b 0.82117 0,199 0.393 2517

235 0.01552 65;.21 107.; -33.Z88 -23,855 0,02973 0,202 0,3qT 2;38

2_0 0,01S13 b17.91 103.0 -31,;15 -21.856 5.83815 0,202 0._00 238;

2;5 0,01636 581,67 96,6 -29,531 -19.8;0 g,8k6;7 0.200 0,;03 2325
250 0,01659 5;6.58 9_.6 -22,639 -12+81_ 0.85;67 0.199 O,kO5 2276

ZcJ5 0,01663 51;.87 90.2 -25,?k1 -lb,Pb8 _.8&Z75 0.198 0,;05 2220

250 0.01208 _6Z,;7 85.9 -23,8_1 -12.718 C,_72 0,15_ 0.bi? 2175

265 0.01T3S ;53,56 62,0 -21,92_ -11._;5 0.8?862 0,19_ 0._1k 3110

270 0,01?53 ;26,00 78,k -20,011 -9.55; 0.88639 0,15; 0.;18 2_61

275 0,01752 395.50 _5.0 -18,05_ -7,;70 0.8_;08 0.193 0.;2_ Z015
280 0,01823 375o21 21.1 -16,158 -_,355 0.50170 C.152 6.;2; 1960

285 0,31055 350.58 67.7 -1;.222 -3,228 0,00523 0,151 0,;29 1908

290 0.01889 328.17 bk.l o12.2_+ -1.070 0.q1_7; 0.19; 0.+35 18k;

Z�S 0,01525 307,2; 61.0 -10.29b _,112 _.62+2C 0,193 0.;36 17_5

300 0,01963 282,;6 52.9 -8,322 3.31_ 0.+3155 0.152 _,;kl 175 _

310 0,020k5 251.80 52,0 -;,353 _,766 0,9;620 _,191 O.;;q 16_
320 0.02136 221.29 ;6,_ -0,35_ 1_,302 0.9_060 0,15_ O.k_t 15_

330 0.02236 155,83 ;I,9 3,5;8 16.q_9 0,57;77 u.lSg 0.;6k L;gl

3;0 0,02351 125,58 32.5 ?,635 21.563 0,66867 _,188 _.;52 1;23

350 0,02_7; 159,97 33.6 11,565 26.225 1.0022[ b.1_ U._67 13_;

360 0,02508 1;8.6; 30.2 15.;23 3_.875 1.01528 0.18; 0.;$_ 1315

370 O,OZ?50 1;0,57 27,2 15.129 35.;6& 1.+278E 3.182 0,;55 127_
3_0 0.02900 135,32 2;+7 22.75S 30,980 1._3995 U.181 0._;7 12;q

390 0,03056 132.52 ZZ.5 25,285 ;_,390 1.05136 0,10_ O.;3b 1221

;00 0,03216 131,?b 20.5 29,638 ;8,65_ 1.06226 0.128 0.;2] 1_C}

;10 0.03378 132,33 18,9 32.8_2 5_.85_ 1._725; U.I?T 0,;ld 1193

;20 0.035kl 133.8? 17*_ 35,05_ 55,851 1.0_22_ 0.175 u.3q7 =_

;30 0.0370_ 136,15 16,2 38.853 5_,8_k 1,051;7 _,17; _.3fi6 11bZ
;;0 0,0386? 139.;3 15.1 _1+_ _k.555 1.10018 5.17_ 0.37_ 1181

;50 0,0;029 1_3*35 1;.2 ;_,395 &_.26q 1,1_8;; 0,17_ 0.3BZ 1183

;60 0.0;109 1;T,_3 13.; ;?.013 71.833 1.11_27 _.171 C.35L 11_?

;TO 0,1;3;7 151,9; 12.6 ;9.5;3 75.298 1.123_ U.t_ 0.3_ 1191

;60 0,0;503 156.;8 12.0 _1._93 78,67_ 1,1308; _.168 5.03; 119q

;_0 0,];657 161.15 1t,; _;,373 81.967 1,13763 _.167 0,325 12b_

500 0,3;805 165._9 1_.5 55,688 85,103 1.t_13 _,166 :.310 1213

510 0,_559 1r0.59 10,; 58.9;_ 8_.331 1,15036 U.165 U.312 1222
520 0.051U8 1?5,_5 10.0 61.1;8 q1._17 1.15635 0,16; 0,3Co _L

538 0,05255 180.33 g,5 63.3_2 9;._0 1.16211 :,;6_ 5.299 1[Z_

5;0 0,35;06 185.08 q,2 _,;1_ 97.;1_ 1,16767 0.1_? O,Zq_ _

550 0.]_5_3 185,52 8.8 b_,;79 100.32; 1,17302 _,161 _._9 L_

560 0.35685 19;.72 8,5 66.5_6 1_3.193 1.1T81_ _.16_ C,Z_5 1_t}

5?0 0,05625 19q.;7 0.2 71+S_2 156.020 1,13012 C.159 G.Z_l =277

_eo 0.]5_55 Z_;.10 8,0 r3,;_3 155,8_7 1.180_k +,_58 _,277 _Z _/

590 3.]_103 2_8.8_ r,? 75,393 l%1,557 1,1527_ _.157 _._7; 12_

_00 0.062;1 213,3_ ?.5 _7.2_ 11_.273 1.1_731 _,15 _ C,27_ L3C_

• TMO'P_ASE BOUNO_Y
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G-2o

THE_HOOYNIHIC P_0PERTI_S 0f OXYGEN

3200 PS%A 11085R

TEMPERATURE OENSITY V(DHJOV_ V(_P/OU_ -V(OP/OV_ (OV/OT]p/V TMERHAL VISCOSITY THERH&L DIELECTriC PRANOTL
CONDUCTIVITY _IFFUSIVITY CONSTA_NT _UM_E_

OEG* R LBICU FT 8TUIL8 PSIk-IU FT/BTU PSIk I/OEG. P 9TU/FT-HR'R LO/FT-S'_ SQ FT/F_
x ld _

• 102,318 82°37628

105 82.00124
$£0 81.30132

115 80.60046

120 79*85852

125 79*1q533

t30 78,W9874

135 77.78454

t48 77.01653

145 76.36648

158 75.65414
155 74.93925

180 74*22149

165 73.50056

170 72,77608

I75 ?2.04769

188 71,31495

t85 T8.57741

190 69.83458

195 6g._8591

200 68,33083 £74.84

205 67.56870 171.44

ZlO 66.7_885 267.97

ZlS 66.02053 164.kZ

ZZO SS.23Zg7 160,80

225 64043533 157.10

230 83.62870 1S3.33
Z3S 62,81293 1S1.94

248 61.98550 148.79

245 81.14242 145.N6

Z50 80.28802 14Z,13

ZS5 5g.41605 238.88

260 58*53566 135.44

265 57.63263 132.12

270 56,?2184 128.97

275 55.74630 225.88
280 54.85205 122.90

285 53.89843 119.66

250 52,92636 117,71

295 51.94105 114.60

300 50.94171 111,68

310 48.90086 106o32

320 46.81887 101.37
330 44.6835T 96.8_

340 42.54218 92*86

350 40.41961 89.68

360 38.34950 87.27

370 36. 36224 85.57

380 34.48114 84.08

398 32,72109 8_,25

408 31.09510 8W.46

410 2q.60393 85.1_

420 Z8,Z4LOq 0_*05

_30 26,99478 87,3_

440 25.85729 88.87

450 24.82008 _0.69
_60 23.87405 92.62

470 23.00854 94.6_

400 2Z,20937 98,77

490 21,_7W10 98*94

$00 Z0.79456 101.15

510 20,16383 103.38
520 19.57669 105.63

530 15,03041 107090

540 18,51878 110.1_

550 18.04087 112.41

560 1T,59109 11_,62

570 17.16674 116.80

580 16.T&Sk7 118.94

SqO 16.38_23 121,05

600 16.02k21 123,12

231.03 14,503 188223.P_ 0,0_16973 C.11334 _6.Z26 C,G:351 1._75_G _,/_Tr

229.66 1_.384 183380,98 0.0_17061 0,11267 44._37 _,00351 _,_721_ _,_;3_

227,08 14,150 174617,26 0,0_17229 0,11238 40,260 &._035_ 1,_6'_5 5,_9_

224,48 13.926 166189.31 3.C_17404 0,1_998 36.04T C,C03_9 %.5_ _,r$_l

221.86 13.689 158087.05 0,0_17586 0,1_854 33._63 0.0034e _,555_0 W.369C

219.21 13.448 153300.52 0.0017775 0,10_0k 30.975 0,0_3;? 1.349_9 ;.U_91

216.53 13.204 142819*06 0,0017973 0.1J_5C _8._55 _,_34_ 1.54_7 3./790

213.83 12,957 135430.77 g.C_1810_ C.1_391 28,177 0,C034_ 1.538_6 3._2_7
211.09 12,709 128738.55 0.CC18397 0,1_227 2k.11o 0,]0342 1.532_; 3.2_6_

208.32 12,459 12211_*0_ 0.0018625 0,10061 22.25_ 0.0034! i._27_2 3._e92

205.51 12.210 115768*25 0.C_16064 0,_9892 23.56_ C,0C3_7 t,5_Z_r _.9,_

202.66 11.561 109677,2Y 0.0_19116 0,09r20 19,_3_ 0.:03]£ 1.515_? _.7_1_

199_77 11.714 10383_*_1 0,0U1938_ O,d95kb 17._57 O,oP_X_ 1._1_:3 _._784

196.84 11.N69 98240,2_ 0,001968_ 6,09370 16,_&b u._CJ_ 1.5_ _,_?_7

193o86 11.2_7 gz877,51 0.0_1996_ C.09153 15,_72 0,303_ 1._9._ Z._I;_

190.84 10.990 87741.15 0.0_2Q27_ C._9J15 Ik*_4_ _*0_3_ 1,_9_ _._u_k
187.75 10.?58 8_23,3_ D,0_2061W 0,08_38 13.3_ O.O03ZL 1.._7_ _,L_9_

184o62 10.531 78118.4_ 0.0_5973 _,a_656 _2._60 _,_0317 1._S%_ _,_78

181.42 10.312 73813.17 _,C_21355 _,08477 1_,703 C,]:31_ 1,;7_,7 ;.92_

178.18 10.100 69308.33 0,0021783 0.d8_97 11.U07 0.5031( 1,_?_9 1._18

9,897 65189.00 0,5U22201 0,08117 1_.375 _,_3_( 1,46_8 1.7_6C

9.703 61254.02 0,0_2287_ 0.07930

9.521 57497,ZW 0,0_23173 0.0_795

_.350 53910.30 0.0023714 0,0_901

9.193 50408.3g 0.0_242_ _,07404

_,OSO 47225.82 0.C&24924 0.07_20

8.920 44117,82 0.0Q25600 C._7353
8.441 4212N.30 0,0026188 0,06880

8.246 38301.81 0,0_28844 0,06700

8.046 35_58.65 0o0027737 0,06530

1.869 32975.00 0,0U28678 0,06389

7.660 30591.76 0.0029474 0.06202

T.S40 28242.76 0.C_30757 0,06039

T.276 26139.62 0.0031353 0.05876

7.111 24163.14 0.0032427 0.05_17
6*962 22295.93 0.0033657 0.05561

6.745 20608.89 0,£_3kk94 0,05497

S.568 18895.73 0.0035823 0.05258

b.235 17368,04 0,0038928 0.0_112

6.093 15958.18 0.0_38240 _.3_97_

5,917 14643.59 0.0_39514 _._831

5.565 12313._6 0.0u4_50 0,04_66

S.240 10358.00 0,0_5185 0.04319
4.957 8750.4_ _.0_791_ _*34113

4,705 7469,k2 _.C_S_2q_ _,_392_

4.477 6465,9_ 0,_52032 0,037_7

4.275 5700.15 0._u52984 _,_3_02

b.104 5111,3_ 0.0_53_86 0,0345_

3.951 4666._1 _,CUSESb2 0,0_323

3.821 _336.13 0.0_51795 0.03207

3.701 4d98.93 900_5006_ 0,03105

3,807 3917.53 0,0U48L91 _.03016

3.519 3700._4 0,0_46104 0,02939

3._SS 3676.3_ 0,0(44181 0._873

3,306 3605,36 0.0_41982 0.0_815

3.333 35_8.12 _,0539911 0._2765
3,281 3522,21 0,003792] 0,02723

3,238 3495.58 0._036_3 £.0_606

3,204 3475,31 _,0_34485 _,02_56

3.166 3_60.51 0,0b32881 0,02629

3.242 3449*85 0.003247_ 0,_Z607

3.116 3441.74 0.0030151 C.0258k

3.Q98 3436,61 0,0028965 _.0_$71

3.067 3_31,80 0.0027748 0.02_62

3.056 3427041 0.GC2677_ 0._255N

9*5_ G.O_3O_ 1,45813 l,TZ_h

7,_$5 O*OOE_E 1._26_1 1.5258

6.98_ O._C_TI 1._16J3 I*_7

0,_01 0.0D2_9 1._3_9 1._8_ ¢

6._10 O.QQ2_B 1.39_ 1._9_5

Y*_Nr 0.002_6 1.3_3_S 1._839

5*697 0,0P2_1 1.37711 1._04

Y*_4_ 0.a023_ 1.]7_35 I*_2_1

_._5_ C.Ub_ ¸ 1.3_6_8 1._32

5.11_ _.00_28 1.3_9_9 1.b_59

_*_3! Q,G_I _ 1.33_C 1._9_

_.k_6 0*_3_ c _*L_?-_ _. )7%

3,028 3426,40 0.C_25684 C.3_549 -2432_ _._ 1._1113 L._W_3
3,019 3_2S,37 0.00248_ 0.025_S .a-.3a_ b.0090_ 1,_ _._9

3.012 3424,19 0,_0240E5 0._Z543 2.3ZQ b,_as_ _.L_ _.9_z_
3,008 3422,81 o,0_2328o C.02542 _.31o O._G_7 1.L_.1 _._

3,005 3421.2Z 0.0022603 U.Q2542 Z.317 O.tlP$_? 1.1_1u_ I,._77

3.004 3413,4_ 0,00219_4 0,02Y43 _.31_ D,_7 1,_e_1 _._

* TWO*PH_SE _OUNOARY
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G-2o

THE_MOOYNAMZC P_OPE_T]ES OF OXYGEN

3_00 PSIl I$OSAR

TEHPERATURE VOLUME ISOTHERM ZSOCHOR( [NTERNIL ENThALPY E_4T_OPY Cv Cp VELOCZTY
DERIVATIVE DERIVATIVE ENERGY JF SOUND

O(G° R CU FT/LB CU FT-PSIA/L@ PSIA/R @TU/L@ @TU/L_ 87_/L8-_ _TU / L3 -_ FT/S_C

• 102,590 0,02213 2296,?T

105 0,01218 2253.32

110 0,01Z29 2160.95

115 0.01239 20?9.27

lZ0 0.01250 199b,18

125 0.01251 1915.63

130 0.01272 1837.57
135 0,01280 176[.90

200 0*01295 1688.69

10S 0.01307 161?.75
150 0.01320 1509.08

155 0.01332 10@2,6_
160 0,07305 1015.31

165 0.a135@ 1356.11

1T0 0.01371 129S.95

175 0,01385 1237o79

180 0*@7399 1181.57

185 0.01013 1127.Zq

190 0.01028 1_?;.75

195 0.010_3 102_.00

200 0.01059 _75.1_

205 0,01k75 9Z7,88

Z10 0.01092 882.30

215 0.@7509 034.3;

2ZO 0.21527 795.95
225 0,015k5 755.11

230 0.21565 71$.78

235 0.01580 677.88

2;0 @.02505 6_t.80

Z05 0.01627 6_5.;_

ZSO 0.016;9 570,62

255 0,01672 538,65
260 0.01697 505,8o

ZbS 0*01?22 076.88

270 0°0170_ _;q.09

2?5 0.01777 023.12

200 0,:1006 39q,08

285 0.01837 370.02

290 0._1469 35&.35

295 0,01902 330._
300 0,01936 310.61

310 0,02010 27;.58

3ZO G.02098 Z03.39

330 0.02190 216.91

3_0 0.02Z92 195,36

350 O._2;Ok 175.35
360 G,32520 L65.6_

3?0 U.02652 _56.1_

380 0,0Z787 109.50

390 0.Q2927 lk5._9

;_0 0.0307Z 103o21

010 0,03220 t02,79
;20 9.93369 1k3._6

;30 0°03519 lk;,91

;_0 0.03669 1_7.22

;50 0.J3819 150,;U

;60 9.]3968 150.05

;tO 0.3ktt6 158._;

080 C.0_262 162.22

;90 J,Jq;O_ 166.6_
520 0,]_509 171.11

510 0,_691 175.6d

520 0.J_831 180.33

530 _,_9_9 185,01
5_0 _.35106 109.65

550 @.05_01 19_°kZ

560 0,0537; _99olb

570 C.3550_ _03,86

580 _._5639 _08°5_

590 0.35?69 213.13

319.5 -52.667 -75,_22 0,5_38 _._67 0.39Z _905

313.6 °41.709 -7;.0@( a._1506 _°266 G.39_ 3923

301°6 -79.05_ -70.12_ u._3360 o.z02 _.39_ 3_7L

250.0 -77.972 -7u.17_ 0.551G2 _°250 a°390 3017

270.8 -76._90 -60.2_ _.56762 _.355 0.390 37_3

26@.0 -7W.212 o66°272 G.56352 _._51 0.3@9 37G_
257.5 -72.337 -6_.327 0._5_70 u._@ (_.309 365_

Z07.5 -70.w67 -6_.305 0.6130_ G._;5 _.380 3596
237o7 °60.6_0 -6_.w;_ 0.62756 C.Z_ @.3_6 3539

_28.3 -66°737 °5d.5_6 0.6W716 U.2_ 0.3_7 3002
219.3 -6;.07_ -_.569 0.65_9 _.237 0.3@7 3_2_

210.5 -63._20 °_°630 C.6669_ _._3_ &.387 336_
_02.Z -61.167 -52.701 0.67925 _._3_ 0.3_6 3309

150.2 -59.317 o50.769 0.6_11_ 0.23u 0.3_6 3257

186°; o57°07_ -;8.@37 0°70267 0o227 _.386 3193

179.0 -55.626 -;_.507 0.71307 0._2_ 0.30_ 3%35

17_.@ -53°70_ -_.976 O.7ZW?; 0.22_ 0.3@6 3075

250.3 o50.1Cr -_1.11_ 0.7;562 _.21_ 6.3@6 2960

152.0 -_@°271 -39.18k 0.75566 Q.217 0.386 2909

[WS._ -06°k37 -37.25% 0.?65;5 0.21_ 0.387 2853

I00.1 -_.605 -35.317 0.7750C @._IZ G.387 279_

_3;.5 -;2.773 -33.381 0.7_W30 _.21_ a.30? 2706

129.1 -_0.9_3 -31.;02 0.7_306 _._ 0.38_ 2690

L2;°0 -39.113 -_._59 0.80_39 _.2_5 0.3@9 2600
_19°i o37.28_ °_7.553 0._L13 _.Z02 0.3_9 259;

11;.; -_5°;_k -25°6C_ G.81970 2._99 0.39a _507

I&8.8 °33.6_I -23.6_6 0.02_21 _.203 Q.39_ 2_6_

I@;°7 -31°7_6 °21.6_I 0._305_ 0.202 D._�r 2;t_

I@@.Z -_9.082 -19°6_Z 0.8_81 0.Z_I O._C_ _363

96.2 -_@.012 -17.630 0°_529W _._ 0._ _3%Z

9_.9 -26.135 -15°606 0°@_95 0.79_ 0._06 2259

@@.5 -Z;._60 -%_.570 @.86@@3 Q.197 0._I_ 2212
83.7 -Z_.370 -11.527 0.0766_ 0.196 0._iQ _151

80.2 -_2.;02 -9._7% 0.@_033 _.19_ 0._13 2103

76.9 -15°_90 o7.00_ 0._9192 0.19_ 0._18 ZOS_

73.1 -16.600 -5.317 C.@_90_ 0.19_ 0._19 2007

69.5 -$;.787 -3°22_ _._2685 0.I91 _._21 1952

66.0 -12.067 -1.102 0._1w23 0.195 0._27 Id�t

@3.@ -I@.93_ _.G_ 0.9_15f _.193 0._31 18kt
59.

5;° I

39. ?

35.7
32.3

29.2

26.5

2;.3

2Z.Z

20.5
10,9

17,6

16°;

15. _(.

I_,,5

13°;'

13.@

i_'.3

11,8
11.2

10._

IC.3

9,5

9.Z

_.9

@,@

6.3

-5.115 7.563 C*9_312 _.L_l 0.039 17C9

_.691 16°_81 0.97n99 0.19D O._SL 15_

@°577 2_.0_ _°9_05_ 0.1_ _._5, iw80

10._18 25°551 _.9_76_ _._@_ _._5_ IW21

17.871 3_.566 1.0_37_ Q.I_3 O._b 1330
21.;_3 36.087 1.03_52 O.L_I }._3_ I_9_

_@.2WZ _7.58_ 1.0_657 O.LT_ Q._I_ 12_

3_.5_ _5.736 1.076_6 _.I76 ?.@Qb %Z£_

_0.3WI 6_._2 1.09_39 &.173 G._?_ 121_

_3.091 67.137 1.1_7_ C.172 _.365 L_I_

50.795 77.bZ_ 1.1_527 U.L?_ _.337 IZ_

53.ZI_ @:.951 I°13213 ..16_ _._d _21

57.@_9 @7°3Rf 1.1_095 G.16{; ;.315 I_

60.08_ 9_.097 1°1_i05 _.165 _.3_9 L253

b;._b 96.550 1.1_2W7 U.163 U°_q? L_I

60.556 _02.39_ I°I_35C _.161 L.2_7 I?_

70.51] 11_.83_ 1.1_77_ C.LS? _._?_ _15

• [WO-PH&SE OOUNO&RY
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G-2o

THERMOOYNANZC PROPERTIES OF OXYGEN

3400 PSIA ISOBAR

TEflPER&TURE DENSITY V(DH/OV)p V(OP/gU) v -V(DPIOV_ (DV/OT_V THERMAL VISGOSITY THERN&L DZELECTRIG PRANOTL
CONDUCTIVZTY OIFFUSIYIIY CONSTANT NUMBER

OEG, R LB/CU FT BTU/LB PSZ&-CU FT/BTU P$ZS I/BEG. R BTUIFT-NR-R L8/FT*S_C SG FT/mR
X 10_

• 102*594 02.42517 232.12

100 82*04033 230*gt

110 61.39407 228.38

11S 80.69705 2ZS.OZ

120 79.9g015 273,74

tZS 79*30023 ZZO*64

130 78.60011 218*01

13S ??.09864 215.35
140 77.19S61 21E*67

140 76,4_083 209.95

1S0 TS.70404 ZOT.lg

ISS ?S.07002 204.k0

160 74.30347 Z01.57

26S 73,64911 194.70

170 72*93160 195.78

175 72*2105e 192.81
180 71.48064 189,79

10S 70.70646 186.72

190 70*02248 283.58

XgS 69.28323 180.38

200 68.53818 177.12

ZOS 67.T6670 1T3.70

210 67.0_833 170.37

225 66*26224 166*89

ZZO 65.48?7? 163,32

ZES 64.7|415 159,67
E30 63.91057 155.96

Z3S 63011312 154.79

240 62.30304 151.81

240 81.47944 148.56

2S0 60,64397 145.30

2SS Sg.?qS?7 147.18

260 S8.94043 138.77

ZOS 58*06259 13S.57

Z?O 57.17800 132.51
ZTS SG,zazso 129.52

zse 05.36926 126,6_

ZOS 54*450§4 123.kY

EgO 53.51016 12L.67

Z�S S2*SGBS1 110.71
300 51*61077 115.91

310 49.6611S 110.77

320 47.67224 106.01

330 4S.653S1 101.Sb

340 43.82161 97.59

300 41.80324 94.26

360 39.62382 91.76

370 37.72195 89.48
380 35.88727 88.61

3Q0 34016314 80.01

400 32.55135 87.97

410 31.0S9ZS 88.39

420 29.68474 8g.10

430 28.41911 gO.lZ
440 E7.20303 gt.kO

450 26.18Z64 93.00

460 25.20113 94.78

470 24,29761 96.66

480 23.46901 98.64

400 22.69510 100.71
500 21,98192 102*82

510 21,31904 104.97

S20 Z0.70100 107.14

530 20.12550 109.36

S40 lq. S865Z 111*57

SSO 19,08188 113.76

560 18,60687 115.95
570 18.15872 118,11

580 17,73496 120.24

590 17,33344 122.34

600 16.9S226 124.41

14,493 189311.66 0.0016879 0.11344

14,386 184973,79 0.0016055 0.11280

14.180 176214.37 0.0017117 0*11156

13.928 167790,65 _.0017Z09 0.11020

$3.692 199692,51 0.0017460 0.10877

13.451 1S1909099 0.0017642 0.10?Zg

13,207 144433.33 0*0017031 0.10576

12,961 137202.gl 0.0010029 0.10419
12.713 130359.29 0.0018236 0.10206

12.464 123743.24 0.0018453 0.10093

12.210 117395.63 0.0010601 0.09925

11.967 211307°73 0*0010921 0.09755

11.721 105470o?0 0.06191?3 0009583

11.478 99876.10 0*0019449 0.09409

11.238 94515°64 0.0019723 0.09234

11o002 39381.20 0.0020022 0.09058
103772 04460.06 0*0020339 0.08881

10.540 79?59.43 0.0020677 0.08704

10.331 75256©96 0.0021037 0.08526

10,122 70950.48 0.0021421 0.08343

3,922 66833.0? 0.0021831 0.08171

9,732 62898.0? 0.0022270 0.0?994

9,594 S9139.10 000822741 0.07817

9.388 SSS90.e6 0*0823246 0.07642

9,236 92125.18 0.0023784 0,07466
9.098 40858.83 0*0024371 0.0?292

0°975 40745.97 0.0_24999 0*07119

8.499 42783*24 0*0025430 0.06949

9,321 39991.17 0.0U26178 0.06780

6.113 37219*9S 0*0026q22 0*0&812

7,939 34604.93 0.0027?97 0.06445

7.740 32708*80 0.0026538 0.06291

7.&09 29815.81 0.0029680 0.06120

7.350 2?888.73 0.003023? 0.05960

7.201 29700,69 0*003118? 0.05803
7.058 23814.4S 0,0032290 0,05650

8.863 22098,?5 0.0033102 0.09499

S.664 20365.B0 0,0034120 0.05352

8,341 18802.80 0.003S122 0.05208

6*206 17370.77 0.003626? 0.05069
8.032 16030,96 0.0037378 0,04933

5.690 13636,09 0.0039884 0.04873

5.3?3 11602.84 0.0042093 0.04430

S.091

4.043

4.623

4.422

4.246
4,008

3.q03

3,827

3.724

3.625

3.553
3.486

3.428

3.368

3.317

3.201

3.239
3.212

3.102

3.162

3,127

3.112

3.086

3007§
3.068

3.058

3.0S3

3.050

9902.78 0.0844479 0.04213

8921.72 0.0046949 0.04030

7419.78 0.0048174 0.03861

8562.S6 0,0049187 0.03707

S888.78 0.0049834 0.03599
536S.16 0.0049447 0.0342?

4960.05 0.0048903 0.03310

4681.61 0.0047892 0.03206

4434.99 0*0048180 0.03115

4298053 0*0044388 0.03034

4120*12 0*0_42755 G*02988
4012.34 0.0040990 0.02905

3937.84 0.0039200 0.02853

3862.29 0.0037354 0.02806

3839.90 0*0835832 0.02767

3806.55 0.0C34118 0.02733

3701.06 0.0032800 0.02704
3781.36 0*0031274 0.02679

3745,41 0.0429954 0.02655

3733.07 0.0028855 0.02840

3723,48 0.0027639 0.02628

3714.60 0.0028674 0.02619

3709.82 0.0025843 0.02811

3705065 0*0024784 0.02606
3701.79 0,8023967 0.02602

3690,03 0.0023240 0.02995

3694.29 0,00225&0 0002598

3690.50 0,8021920 0,02598

48.525 0.00351 1.57559 5.7848

44.540 0.00351 1.57289 5.5641

40.74_ 0.003_1 1.56729 5.1395
37,299 0,00350 1.98170 4,7583

34.188 0.00349 1.55811 4._104

31.379 0*00348 1,B50=2 4.09??

28,832 0.00046 1.544_4 3.0150

26.53_ 0.d0344 1.93938 3.SS93

74.45d 0*00343 1._3379 3.32?9

ZZ*587 0.00341 1.B2821 3,1105
20,863 0*00338 1.B2283 2*9209

19.320 0,0033E 1,_17U4 2,7573
17.922 0*00333 1,_1145 2.b020

16.898 0*00331 1.5_505 2,4815

15.509 0.00378 2.$00_4 2,3346

14._89 O.O03ZS 1._94_1 2.2199

13.525 0.00322 t.48897 2.1164

17=87_ 0.00315 1=48331 2.0232

11.893 0+00315 1=_7783 1,9393

11.187 0.00312 1,47192 1,06_1

10.548 0.00308 1.48618 1.7987

g,983 1.00309 1.46040 1,7368

9,433 0.00301 1._5_59 1.6831

8.950 0.0029? 1.44073 1.&350

0.$10 0.00293 1._4283 1,$941

8.10fl 0.00290 1*43887 1._577

?,742 0*00286 1.43088 1.$263

7._1_ 0.0020_ 1._2_03 1.$11_

7.10_ 0*00274 1,_1872 1.4993

8.825 0,00269 1._1253 1._865
6,569 0.00263 1._0627 1.4020

6.334 0.00259 1.39993 1,4728

8.119 0*00252 1.393_6 1.4079

$.92_ O*OOZBC 1.307u4 1._672

5.770 0.00246 2,300_9 1,_81_

5*834 0*00240 1.37388 1.$013

5*_g0 0.0023? 1.36716 1.8067

S.349 0*00233 1.380_2 1.5157
5.209 0*00228 t.353_9 1,$387

5°072 0.00224 1.34889 1.551C

4.937 0._0221 1.33974 1,55B0

8*875 0.0021_ 1.32588 1.$824

4.424 0*00290 1,]11_1 1,o041

4.18_ 0.00204 1.7978_ 1.61_1
3.9§g 0.00203 1.78289 1.8085

3.751 0.00204 1.788_4 1,5880
3.581 0.002_7 1,_5477 _.$8_7

3*391 0*00212 1.Z_1_7 1,$298

3.239 0*00218 1*22915 1*4911

3.107 0*00225 1,21730 1,_5_

2*992 0*00235 1,2U835 t._081
2.03_ 0*00246 1,198_$ 1.3839

2.80_ 0.00_58 1.18715 1,3175

2.739 0.0027! 1.17872 1.2792

2,673 0*00285 1.17039 1,_11

2,&21 0.00299 1.16392 _,2358

2.578 0*0031_ 1.1_7_? 1.18_8

2.533 0.00331 1.151_$ 1.1373
2.508 0.003_8 1.14811 1.11_7

2.470 0.00383 1.141.0 1,0_35

2.455 _.00379 1,136_7 1.0_11

2*_38 0.003q6 1.13218 £*_1

2,_2U 0.00413 1.12819 1.02_1

2,407 0.00432 1,1_4_9 0._$84

2.398 0.00_9 1.121,.2 _._797
2.387 O*OC_Bg 1.117r8 3.98_P

Z.38U 0.00_87 1.11_/_ 0.Y_$0

2.375 O.O0$OE 1._1180 0.9311

2,371 O.O0$Zk 1.1C_8 _._182

2,389 0.00543 1.10_2 _,90ol

2.387 0,005_2 1.104_9 _.89_7

TNO-PHABE BOUNDARY
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G-2o

3600 PSIA _S08&R

TEflPERATURE VOLUME

OEG. R GU FTIL8

4 102.869 0.01213

105 0.01217

110 0*a1227

115 0.01Z30

1Z0 0.01248
125 0.01259

130 0.01271

135 0.01202

140 0.01293

1kS 0.01305

180 0.01317

195 0°01330

160 0.013k2

165 0.01355

170 0,01368
175 0.01382

180 0.01396

185 0.01_10

190 0.01;24

195 0.01k39

ZOO O.01_SS

ZOS 0°01471

210 0.01487

215 0.0150;

220 0.91821

225 0.01539

030 0.01554
235 0.01577

240 0.01597

2kS 0.01618

250 0.016;0

255 0.01662

268 0.01686
ZGS 0,01710

270 0.01736

275 0*01762

200 0.01790

ZSS 0,01819

290 0.01050

2gS 0.01881
300 0,01915

310 0,91986

320 0,02064

330 0.021;Q

3;0 0.02242

350 0.0234;

360 0.02k$3
370 0.02569

380 0.02691

390 0.02010

400 0.02951

410 0.03006

;20 0.032Z3

k30 0.03361
;_0 0.03500

450 0.03639

k&O 0.03778

470 0,03916

;80 O.OkOS3

;90 0.0k189

500 0.0;323
510 0.0_k58

SZO 0.94§88

S30 0,34719

5_0 0.048_8

550 0._;q76

560 0.05102

SrO 0.05220
580 0.05352

590 0.05476

b_O 0.05599

S TMO-PHASE qOUNOARY

THERHOOYNAMIC PROPERTZE5 OF OXYGEN

ISOTHERM 150GHORE [NTERNAL ENTNALPY ENTROPY C v C 0 VELOCITY
OERIVATIVE OERZVITZVE ENERGY OF $OUhD

GU FT-PSIA/LB =510/R UTU/L9 01U/L6 BTU/LS-R 9TU / _ -R FT/SEC

2308.59 319.6 °82.626 -74.543 0.50667 0.268 0.392 3955

2270.20 31;.4 -81.821 -73.709 0.51;69 3.266 0.391 393;

2182.05 302.4 -79.939 -71.75; 0.53289 0,262 0.391 3882

2096,56 290.8 -78,05_ -69.803 0,55023 0.258 0.393 3829

2013.67 279,6 -r6.177 -67.85k 0._6682 0.255 _,389 3775

1933.32 260.0 -74.3_; -65.930 0.5027C _.252 G.]e_ 372_

1855.46 258,4 -72.k35 -63.965 0.59794 b.2;Q 0.388 3665

1780.0; 2k0.3 °70.57) °62.025 0.&1259 0.Z;0 0.308 36C_

1706,90 230.6 -68.70_ -60.087 0.62669 _.2;3 9.307 3553

1636,26 229.2 -66.052 -_6.151 0.6k027 0.240 C.387 3;96

1567.00 220.2 -6_.999 -56.217 0.65338 _.237 0.386 3;_3
1501.55 211.5 -63.149 -54.285 0.66605 C.235 0,386 3362

1437.k6 203*2 -61.303 -52.355 0.5783_ 0.233 0.386 332;

1379.k7 195.1 -59*;60 -5U.;27 0.69017 0.230 0,386 3267

1315.52 187.; °97.620 -40._99 0.r0168 _.2_8 0.385 321_

1257,57 180.0 -55.78; -;b.573 0.71285 0.22o 0,385 3153

1201.57 172.8 -53.951 -k;.647 0,7237C 0.22k 0.305 3(95

11k7.;6 166.0 -52.12J -_,722 G.73_25 _,222 0.385 3C;3

1095o19 15_.k -50.292 -_U,797 _.7_952 0.21_ U.305 298_

10k;.71 153.1 -_8.466 -30,871 0.75;52 C.217 0,385 2929

905.98 1_7.1 °;6.6;3 °36.9_5 0.76;28 _.219 Q.305 2875

];8.95 1;1.3 -44.822 -35.018 0.77380 0.213 0.385 2823

903.57 135.7 -_3.0_2 -33._9C :.70309 _.211 C.305 277_

859,81 130._ -_1.185 -31.18_ 0.79218 _,27_ 0.385 2719

817.62 125.3 -39.368 -29.227 0.80106 0.205 0.386 26&_
776.98 120._ -37.553 -27.292 0.80976 0._03 3.387 262_

737.83 115.7 -35.739 -25.353 C.81027 _.200 0,387 2575

700,73 110.2 -33.901 -23.389 0.82672 0.203 0.391 2;9_

665.63 106._ -3Z.05; °21.;17 0,83503 0.202 0.395 2;5;

628.99 101.7 -30.219 °19.;33 _.84321 _.201 0.397 2398

593.98 97.8 -28,368 °17.;30 0._512_ 9,20_ O._O0 23;6

562.11 93.6 -26.512 -15._31 0.85922 0.199 0._03 2295
528.89 90.0 -24.659 °13.423 0.85702 0.198 0.;07 22;5

;99.79 85.5 -22,792 -11.391 0.87;76 0.197 0.;06 2185

;72.56 81.9 -2_.928 -9.357 0.8_232 0.195 0._09 21;_

_6.23 78.7 -19.063 -7.315 0.88986 :.19; 0._13 2_99

;Z1.81 75.1 -17,187 -5,253 0.89729 0.193 0.415 2050

397.0k 71.1 -15.318 -3.191 0.93;59 0.192 0._1; 1093

373.98 67,8 -13._30 -1._0_ g._1106 _,195 C.921 1_35

353,11 &4.9 -11.529 1.012 0.91908 0.193 _.k2q 189;

333,30 61,7 -9.628 3,135 0.92622 0.193 0._25 18;7

296.99 56.0 -5.819 7.;18 0._;_25 _.192 _.;31 1759

255.15 50.8 -1.9_9 11,757 0.95;0; _,191 0.k37 1675

237.09 ;6.0 1,820 16.146 0.9675; _19_ 0,;;1 1201

215.19 _1.7 5.62_ 20.560 0,_7k _.19_ 0,_; 1533
106.93 37,7 Q,377 25.00_ 0.99359 U.1_6 0._3 1_75

182,9_ 3;.3 13.077 29.;26 1.00602 U.18; 0.;;2 1;25

172,17 31.1 16.695 33.818 1._151C 0.183 3.;37 1382

16_.30 28.3 20.217 38.155 1.02°X_ 0.1_1 _.;3_ 13k;

158.50 26.0 23.636 _2,;2; 1.0;075 0.1_0 0,;2_ 1317

155.36 23.9 26.9_; ;6.623 1.35130 0.17_ 0.415 129;

153.99 22.0 30.15& 5_.722 1._6151 3.177 0,_05 1277

153.87 29,; 33.239 5;.722 1.0711; _,17& 0.39; 1263

154.57 19,0 36.210 58.613 1.0003_ 0.17_ 0.3_ 125_
155.96 17.7 39.070 6_,_00 1.0_903 O. 173 0.375 1253

150,Z7 16.7 ;1.852 66.111 1.39735 _.172 0.366 12;_

161.32 15.7 _;.532 69.716 1.1_527 0,171 0.35o 12_8

16_,81 14.8 ;7,128 73.232 1.11_8_ 0.170 6,3;6 12;7

168.59 14,0 W9.6_4 76.661 1.1230E 3.1_9 L.339 1251

172.6; 13.3 52.090 00.011 1,12697 0.168 0.331 1255

176.69 12.7 5;.k69 83.288 1,1335q 5.167 0.32; 1_

181.22 12.1 56.788 0b.49_ 1.1399; _.165 0,317 1267
185.63 11.8 59.0_2 89,639 1,14605 _.165 0.312 127_

190.28 11.1 61.264 92.72_ 1.15191 0.16; 0,309 1260

19_.74 10.7 63.420 95.746 1,15757 C.163 5.303 1289

199,38 10.2 55.5_ 90.717 1.16302 _.162 0,2_5 129&

20_.03 9.9 67.628 1_1.641 1.1_829 0,161 _.290 13_

208,67 9.5 69,671 10k,521 1.17_39 O.l&u 0.2_b 1313

213.20 9.2 71.679 157.359 1.17533 0.159 0.2_2 132_

217.86 8.9 73.65; 110.157 1.18311 0.15_ _.279 133_

222.;0 0.7 75.597 112.919 1.18775 0.157 0.275 13;_

4O0



C-2a

THERMODYNAMIC PROPERTIES OF OXYGEN

3600 PSIA ISOBAR

TENPERATURE DENSITY V(ONIOV)p V(DP/DU) v *V(DP/OV) T (OV/DT_/V THERH&L VISCOSITY TNERH&L DIELECTRIC PRANOTL
CONOUCTIVZTY OIFFUS[VITY G3N_TA,_T NU_£_

BEG, R LO/CU FT BTU/LB P$ IA-_U FT/BTU PSIA I/ BEG, R BTU/FT-HG-R LB/FT*$_C $Q FT/_
X 10 _

• 102.869 82*47388
105 82*1Z876

110 81,_B&08

115 80.?9284

£ZO 80,_g892

L2S 7g*_041_

£30 7B,TQB43

135 7B*_2157
1_= 77,313_1

14_ _6.61375

158 78*91238

lSS 75.20906

160 74.5035_

165 73,795$4

170 73.084?7
17_ 72.37B88

180 71.65352

1BS 70.93231

190 70.20682

195 69,67658

200 68.74112 179,37

ZOS - 67.99989 176.10

210 67.25_32 2T2,Tk

215 66.49?B0 169,31

220 65,73567 265,79
ZZS 64,96524 162.19

230 64,18575 158.52

235 63.40328 157.57

2_0 62.60895 154.77

245 61*40351 151.60

250 60.987_6 148,40

255 60.15920 145.39
260 5g.32704 142,Ot

265 58,47219 138,92

270 57.61188 135.94

ZZS 56.7_277 133_03

280 55,_5663 130.2_

285 54*96946 127.14

250 54°06674 125,46

295 53.15383 122,61

300 52.23216 119.95

320 50*36125 115.03

320 k8,45glG 110*43

330 46°53360 106.09

3_0 44*59669 102.14

350 42.67007 98°?2
360 40.7725g 96oll

378 3B.93146 9_.10

380 37*16327 92,64

390 35._8125 91,76
400 33,89232 91.52

410 32*_0819 91,r5

420 31*03120 92.29

430 29.75589 93.12

440 28.5_421 94*15

450 27,_7937 95.45

460 26,4702G _7.06

470 25.53719 98.81
480 24.67468 104.67

k90 23,47465 1_2,62

500 23.13175 104*64
SLO 22._4016 1d6,71

520 21*79434 108o79

530 21,19195 11C.96

540 20,62741 113.08

550 20.09788 115*26

560 19.59919 117,41

570 19.t2865 115*5_

580 18.68346 1Z1,65

590 18.Z6171 123,74

600 17,86131 125*79

233,22 14.483 190398.65 _,0C16787 0.11354 46,82_ 0.G0352 L,575_ 5,d117

232.16 1_,389 186561,95 0,0U16852 G*11302 45,U6_ 0.00352 1o573ol _,615_
Z29,67 1_.162 177G06.58 0,0017008 G.11175 41,22J G,GC3_I 1,568_3 5.1_3

Z2_,15 13.930 169386,82 _.G_17169 C,11_41 37.T_3 0,C_35_ 1*56_6 4.o_9

224,62 13.694 161292*5_ g,0C17337 0.1_900 3_o615 0.0434_ 1°556_1 _,_SZ_

ZZ2,G6 1_.453 _53513.72 0.8017511 0,16754 31.778 O.GG3_G 1._51_5 _*1266

219._8 13,210 146040*64 0,0417692 0.10603 _9.211 0,_4347 1,5_5_0 3,_5_4

216*8Z 12,964 136863.65 0,CC1788_ 0,10447 26.889 0,00345 1,_4C_6 3*5932

214.24 12,717 131973,30 0*001B079 0,1_288 24,787 0°00344 1.53_72 3._5_E

211,57 1_,46G 125360.3_ G,O_18ZGS 0°14125 22,885 0*0034_ 1*_291_ 3.14_C
208.B7 12.220 119415.6_ G°GG1GBC3 0,09959 21.16_ 0._D33_ 1.5236_ 2.95_4

206.13 11o973 112930.31 0.0_18731 0.09791 19._0_ U,00337 I*_181_ 2,Z_Q

203°36 11°72G 1G7095,67 0,0U18971 0*09620 1_°1_ 0*04_3_ 1,51255 _._

200*54 11*486 101503.19 9,G1192_4 _,_94_8 16.90_ 0,_033_ 1.5C6_9 2,4_3_

197.66 11*Z_8 96144.55 _,0C19_92 C.09_75 15,_Z 0,003_ 1.5_1_3 _._50

194,72 11°014 91011.6_ 0.0_19775 0._9101 14._9_ G,G03_ 1._95_6 2,_7

191*81 10.785 86096.56 0,04_G075 0,0592_ 13*239 0.00324 l*490LB 2.1_36

18B°29 10.563 61391.65 0.C_20394 0.3375C IZ._T_ 0,0C3_ 1._4_7 _._3_a

185,7_ 10,348 76889,46 0._20733 _.J_574 12._8_ 0.00317 1°_79_,5 1.95_

182.58 10.142 7_582.77 0*0621094 0,08399 11,36d 6.0031_ 1.473_1 1._767
Y,945 68464*61 0.G121479 0._52Z3 10,71d 0.d031( 1.;677_ 1.dC7_

9,759 645Z8°_8 0,0C21891 0,J_48 10,1_0 0,3_3_7 1,4_2._ 1,Z4_2

9,584 6fl767,32 0*0b22332 0.07874

9.423 57175*5B 0.00228_4 0._7700

9,276 53747.1_ 0,0_23313 0,0?527
_,144 5_476,37 0.0_23854 0*07355

Y.027 47358.0? 0*0024_37 0.07184

8°555 44_28,26 0°G_814 _,07_1E

S.399 41674,38 0oG_25533 0*06B49

8,176 38873,6_ 0°0026166 0°066d3

8.00_ 36225*17 G.G_Z6985 0.36519
7,818 33_15°97 0,CC27686 0.06357

7,66_ 31377.4? 0*G.286_4 0._6199

7,438 29223*51 0,0u_9243 0.060_1

7,283 272_5,_6 9*G03C076 _.05GG_

Z,148 2532_*43 _*0_31_7_ 0,05735

_*969 23560*91 0*_6318E4 0,05_80

_.7_5 21d25.29 _°0_325_3 0._54_Z

b,_38 20219o8_ _*G13355_ 0._5301

_,312 1B_69.16 _*_034562 0._516_

6,137 17_G8,_ 0*0u35451 0*05030

_°_07 14956,69 0.L_37_7_ C._774

5,494 12850.51 0*G_39556 0._453_

_,222 11069*93 0,b_415_Z 0,0_312

_,969 9_96.8_ 0._v43425 0*0_128

4.756 G_C3.Z_ 0._4_9_9 _._536C
4,562 7457,37 0.0_459_3 0._380_

_.380 6702,7_ 0,0_46450 0*03659

4*Z09 6106.b_ 0,0_46366 C°_352_

4,079 56_6.66 0*0_6175 C.03406

3*950 5265.3_ 0,0_5346 0o333_2
3,839 4990*4G 0.Gu_165 0.03209

3.732 4774.72 0.CC4262_ 0,03125

3,651 4599,26 0*0U41263 0.03055

]*560 _456.3_ 0.G_39868 G._2992

3.521 _349.2e _.G_3G31_ 0°0_937

3.455 4270,_9 _*0_36654 G,O_dB_

3,397 _08o80 0.0U35063 0,0_5_
3*357 4159,92 0°_3366_ _.02509

3.313 4121,75 _*003_2_9 0*32727

3,282 4U91.66 0*G_30982 0,_275C
3°248 4066*53 _,0U29752 0,_2725

3*225 4045.65 0.CC2866_ _.02708

3.189 4030,68 0,0_27_6 0.0269_

3.171 _017*01 0,GG26529 0,0_682

3.147 4u07*1G 0,0125555 0*02673

3,133 3998.9_ 0*0_247D6 0,02666

3.121 3991.58 0.0623915 O.GZ66G

3.111 3984*86 0.C_23179 G.OZ656

3.103 3978*49 _*0_22493 0*02653

3,098 3972.33 0*0021853 0.0_651

9,58_ G*O03O_ l,k_6dC 1.5912

9.u97 G.JG3J( 1.W54_3 1,6422
8.65_ 0.0_296 1.444/Z 1,_9_ o

?.53_ G,O0_ 1._?_ 1,5111

7.Z_ O,O_Z_Z L*4ZI_Z 1,4_90

_*_3_ 0.00273 1.414_6 1°_5
6.677 0*0026? I*_18_4 1,_76_

6.43_ _*002_3 1._264 1*4674

6*22u D,002_7 1*39643 _,_21_

6*GL_ 0o0025_ 1.390._ !,4_6_

5*214 C,_0_5 1*37_Z 1.4_6

5.573 G.uO_41 1.17074 _°_02

5°435 G._0239 1,36_2 1._5
5,29_ C,_02_3 1.357ol 1._I_8

5.1_ 0,00_9 1.35095 1._E60

5,d3J 0*00_2_ 1,34_5 1.5319

_,531 _*_D214 1.]IZ_4 1._714

_,_7_ d°_G2_5 1,_57 1.5774
3°_73 0._C2']9 1._76_1 1.56_4

3.68_ 0*_021! 1._627_ 1.5387

3._1_ 0.0_21_ 1,_998 1°5112

3.361 D,G_Z?I 1*_3779 _*47_5

3.1_ C._023_ _,21546 1.4P55
3*U03 0.0C244 1°_2 1._652

Z.914 _,_0256 1*19646 1._?

?._3b 0,00267 1*187_2 1°_4

Z,_6_ 0,0P3*)7 1.165_2 1,1_

Z*621 000032_ !°I_9_ _.14_9

2.5_5 C*_3_ 1._9_ _ 1.:$_7

2*_7U U._0417 1.1_6 1,_n_8

Z,421 O.d052_ 1*112_ _*_1_3

THO-PH&SE BOUNDARY
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G-2(:1

3800 PSIA ISOBAR

T[14PERATURE VOLUHE

OEG. R CU FT/L8

• 103.145 O*02ZlZ

105 0.01216

110 0.01226

115 0.01236

120 0._1Z_7

125 0.01250

130 0.312S9
135 0.31240

160 0.01291

14§ 0.01303

tSO 0.31315

lSS 0,31327

160 0.01340
160 0.01352

IT0 0.01365

27S 0.01379

280 0.01392

$0S 0.N1406

I90 o.01_zl

lqS 0,01435

200 0.02451

20S 0.01466

210 0.01482

ZlS 0.02_99

220 0.01016

ZZS 0.01533
ZSO 0.01552

2JS 0.01570

ZkO 0.02590

Z_S 0.01610

Z50 0.01831
266 0.01653

260 0.016T5

26S 0,01699

ZTO 0.017Z3

ZTS 0.017;g

200 0,01776
Z6S 0.02803

Z�O 0.01832

29_ 0.01662

300 0.02893

310 0.01960

320 0.02033
330 0.0211Z

3_0 0.02198

350 O.OZZ91

060 0.02391

3_0 0.0249T

380 0.02609

390 0.02726

430 0.32847

410 0,02q71

_ZO 0.03097

430 0.03Z25

W40 0.03354
;sO 0.03483

_60 0.036t3

470 O.037WZ

we0 0.]38r0

w90 0.03990

500 O.O_lZS

510 0._;25t

sZO 0.04375
530 0,0449q

5_0 0.046Zl

5_0 00047_2

560 0.0_062

S70 0.04981
580 0,0609q

590 0.05Z17

600 0.05333

• TWO-_HASE _)OUNQARY

THERMOOYNAMI_ PROPERTIES OF OXYG_N

ISOTHERH ISOCHORE IflTERr_AL £NTMALPY ENI_OPY _v Gp VELOCITY

DERIVATIVE DERIVATIVE ENERGf OF SOJ:lO

CU FT-PSI&IL6 )SIAIR _TU/L_ BTU/L8 DIU/LO'_ _TU I L _ -_ FTIS_C

Z320.35 319.7 -62.59¢ -7W.C6_ _.53696 :*_6, C.091 396_

2Z87,02 316,1 -81,8q$ -73*330 0,5109_ O*Zbo b,3_1 3945

219q,07 003,2 "80,010 -75,385 G,53_11 _,Z6_ 0.39d 0093

2223*77 Z91,6 -70,134 *_9,_35 G,_4qW5 _,ZS_ 0,_9_ 3P_

2031,07 280*k -16,262 *6r,4_8 0,_660_ u,Z55 U*_S9 _7_T

t9SO°qZ Z69,6 -7_,39_ -66,544 0,_81_9 C,ZS_ C,3_S _73_

2873,26 _Sq*2 -72,531 -63,6_ 0,_712 _*24_ _,388 3678

1796,03 Z_q*2 -T0,67% -61,664 0,6$1r5 _,24_ 0,38_ 36z_

17Z5,18 Z3q,5 -6s,816 -5_,729 0,6_562 u,Z43 0,38_ 356_

2664,66 Z30,1 -66,96_ *$7,79S C,_3_39 C,Z_ G,306 3_11

1506,_d 2Z1,_ -6_,t%_ -55,864 C,65ZW_ _,_3_ 0.3_6 3453

1620,36 2LZ,_ -63,Z75 -53,935 0,66513 O,_3S b.385 3396

1466,_ ZOW,1 -62,436 -52,00q 0,67736 _,Z33 _,386 03_

1394,67 _96,1 *5q,600 -5_,085 0,68_Zl ;,Z3_ 0,305 32_3

233_,93 108,W -57,768 -48,260 0,70DTP O,ZZ_ 0,08_ 3225

1Z_7,t_ 101,0 -_5,939 -_6,237 0,71104 &,ZZ6 0,38_ J_70
122E,3_ I73,9 -$4,21_ -4_,316 0,72267 0.224 0,38_ 3114

2267,_4 $67,0 -SZ,_q2 -4_,398 0,73319 O,Z2_ _.36_ $(S_

111_,41 160,_ -_0,_73 -k_,476 0.7_3_3 0,zza 0,384 _c_3

106s,$3 ts4,z -40,657 -38,55_ 0.7554_ u,_l_ 0,384 z�_)

1026,60 1_8,2 -_6,_43 -36,637 0,76313 _.226 Q,304 zAq6

_69,76 l_Z,W °ws,035 -34,717 0,77z67 0,2t3 0,304 _w_

924,$8 L36,9 *43,_25 -3_,7q6 0,7_188 0,251 0,38_ 27_z

081,01 t3_,6 -_2,419 -3L,AT_ 0,_9992 0,20_ 0,304 Z7_3

039,00 %26,S -39,616 -Z_,961 0,79976 u,ZO_ 0,365 Z694

796,$3 2Z1,? -37,614 -Z7,02_ 0,6_641 9,Z03 _,385 ZA_
75q.55 217,L -36,016 -_5,090 0,82666 O,20u Q,385 _60_

723,Z6 _21,6 -3_,%96 °23,1_6 O,AZSZ_ O,ZO_ 0.38_ _52_

68q,17 tOT,Z -3Z.370 -Z_,28_ 0.8335_ 0,203 0,3_3 Z_8_

65Z,3_ _03,Z -30,543 -_,Z%5 _,&4L6b 0,2_2 0.39_ _

6_,06 99,3 -_8,751 -27.Z35 0,_4_66 0,_ 0,097 237_
50$,2_ 95,3 -Z6,8_ -_5,2_3 0,05755 0,2_ 0,W03 Z_31

5St,S5 91,_ -26,041 -t3,_$4 0,46527 0,19_ 0,_03 2Z73

SZZ,33 67,Z -Z3,199 °1_,241 O,47Z�u 0,197 0.403 ?_Z5

495,27 03,6 -Z_,35_ -_.?_6 0,_80_8 ;,196 0._05 _17_

468,_6 60,4 -lq,51t -?,205 0,_8P09 0,194 0,_0_ _139

4k3,6s 76,9 °$7,660 -6,166 0,89_2_ 0,193 0,_11 269_

419,69 72,6 -15,81_ -3,13P _,9_Z45 _,_? O,_OT _3_
3q6,05 69,S -_0,960 -1,069 0,90962 0,195 0,415 %_76

376,25 66,6 -12,088 1,015 0,9_674 0,194 0,428 L93_

365,_3 63,5 °%0,217 _,106 &,9_377 0,193 C._lg 1891

31q,0_ 57,9 -6,473 7,3Z2 0,_3759 _,29_ 0,_24 18_7

286,66 5Z,7 °Z,72_ t%,_80 O,_St2Z Q,t�_ C,429 1725

Z56,7_ 47,g _,022 %5,886 0,_6_3_ 0,19_ 0,_3_ 1650

Z35,06 43,¸6 4,7_6 2_,2%6 0,_72_ _,1_8 0,_34 158_

216,6_ 09,6 0,_3_ _,5_ 0,9698? 0,t_6 0,_3_ %52_
200,36 36,Z IZ.05_ 2_,886 1,00Z07 0,%04 0,_33 1_7_

t86,4_ 33,0 15,6Z_ 3_,1q5 1,d1360 0,183 O,_Z_ %_0_

t79,$0 30,0 _9,09_ 0_,_55 1,0_Z4 0,10t G,_Z2 1392

17Z,6k _7,6 ZZ,4T_ _1,653 _.03624 0,%8J G,_1! _363

268,20 ZS.S Z9.763 _5,Tq3 %,0_663 0,17_ O,_tO 133_

166,76 Z3,6 Z8,9_6 _9,660 1,U566_ _,177 0._0_ _3_n
164,_0 Z1,8 0Z.039 53,_33 2,_66_ _,276 O,3g_ 130_

164,9_ _0,3 35,015 57.?C8 1,37536 _.175 0,383 12_3

t66,50 19,0 07,0q_ 61,489 1,0_ O,L?_ 0,37_ 1Z_5

t66,99 L7,9 _0,67g 66,188 2,0_237 0,173 0.386 L2_1

169,33 16,_ _3,378 _8,7_9 1,1003% 0,17_ 0,357 1275

$7Z,_6 15,6 _5,_97 ?Z,OZ7 1,1379_ _,17_ _.0_8 L27_

176,57 15,0 46,53_ 75,773 1,t1525 0,_69 0.3_1 L27+

L79,_ 1_,3 51,011 7_,_ 1,12Zlfi G.268 0.333 12_?

_63,19 13,6 53,418 8_.k_3 1,1Z_77 ;,167 a.3z6 1z_

167,28 23,0 Ss.763 _5.6_3 1,13517 _,16_ 0,3z_ 129L

lqt,46 _2,k 5_,0_ 0_,_1 1,2413_ 0,165 0,31_ 1_

2qs,&6 _$,9 60,291 91,947 1.14_zk _,t6_ _.0_ 13_]
Z00,33 t_,4 62,_00 94,997 1.1_3_ _,18_ 0,3_z _11

204,8u 11,0 6_,624 97.992 1.15840 D,167 u.29_ L3%_

20q,33 _0,6 66,727 1_,9_ _,_607_ 0,L61 0,z_3 _32_

213,68 10.z 68,79_ IC3,843 1.L_080 _,L&_ _.288 1335

Z18.42 9,9 70,623 10_,?_3 1,L7306 _,15_ j._8_ 13_*

ZZZ,9_ 9,6 r_,_16 109.52¸3 1,17_6_ :,%5_ O.?_L _063

2_7,45 9,3 74,77_ %1_,3_b 1,1_36 .,L_ 0._77 L_6_
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C-2o

THERMODYNAMIC PROPERTIES OF OXYGEN

3800 PSIA ISOBAR

TENPERATUR( OENSITY V(OH/OV)p V(OP/OU_ -V(OP/DV_ (OV/DT_/V THERMAL VISCOSITY THERMAL DIELECTRIC PRANOTL
CONDUCTIVITY _IF_USZVITY CONSTANT _UMBER

OEG* R LB/CU FT BTU/LB P_ZE-_U FT/BTU PSIA I/OEG, R BTU/FT-NR-R LBIFT-$_C SQ FT/NR
X 10 _

• 103.143 02.522;1

108 82.28653

110 81,57730
115 80.8878_

120 80.19780

125 ?9.50713

130 78.01570

135 78*12336

1_0 ?7°;2996

1kS 76,73930

150 76.U3919

lSB 75,34143

160 74.64176

165 73.93994
170 73*Z3569

17S 72*52869

180 71.81061

185 71.10510

190 70.38776

195 69.66617

200 68.93987

ZOY 68.20836 178.37

210 67.47112 17S*07

215 66,72758 171.69

ZZO 65.97713 168*Z2

ZZ$ 65.21913 164.67

230 64.48290 161.0;

235 63,68;19 160.33

240 62.90425 157.66

ZNS 62.11572 154.58

ZBO 61.31779 151.;3

259 60.5078$ 148.52

ZBO 59°69729 145.16

265 58.86358 142.17

270 58,32522 139.30

Z79 57.17989 136.43

200 56.31874 133.62

285 55.;5930 130.89

ZqO 54,58628 1Z9.09

298 93.70311 126.35

300 92.81299 123.81

310 51,01078 119.12

320 49.18431 11;.66

330 47.33945 110.;6

3;0 ;5.40567 136,5_

350 43.64020 103.11

360 41.81701 100.3_

3_0 40,04148 98.Z2

380 38.327;; 96.6;

390 36.69006 95.55

400 3S.12996 9S.05

410 33,66009 95.12

_20 32.2_688 95*5;

430 31.00_S6 96.23

440 29.81915 97.07

450 28,?0997 _8.17

460 27,68065 99,53

470 26.?24;9 101.10

480 25,03742 102.82

;90 25.01182 104.66

SO0 24.24302 206.59

510 23.52601 106.57

520 22,85546 110.90

530 22.22830 112.68

540 21._;015 114.77

550 21.38776 116.88

560 20.56707 118.98

570 20.07937 121.06

500 19.61019 123,16

590 19.16929 125.23

600 18*79065 127.27

23_.31 1_.4T3 191483.;9 0.0016696 0.11365 47.119 0.00352 1.5?638 5.d3_9

233.;1 14.391 1881_5.59 0.0016750 0.11320 ;5.57_ 0.0035_ 1.57_51 5.b_69

230.95 14.164 179393.97 0.011690_ 0.11194 ;1.709 0.0035_ 1.568_? 5._35;

228.49 13.933 1T0_7?.9] _*0017059 0.11062 30.210 0.00351 1._63_3 ;.,;50

225,99 13.696 16288?.1_ 0.0017216 0,10923 35._;5 0.0039( 1._5770 ;._93_

223.48 13.456 155111,82 0.0_17303 0.10778 32.182 _.003;9 1.55217 ;._750

229.99 13.213 1;7642,02 0,0&17956 0,13629 29.592 0.00340 1.5;666 3.d_00

218.39 1_.967 140468.19 0.0017737 0.10475 27.2;8 0.0£34_ 1.5;1_5 3.6274

215.00 12.720 133580.73 0,_17926 0*10317 25.129 0.00344 1.535o; 3.3915

213*1_ 12.472 126970,48 0,0018123 0.1J256 23,204 0.003;3 1.8301; 3,1776

210.52 12.225 120628,29 0*0018330 0.09992 21._$ 0.003;1 1.52;ok 2.98;2

207*89 11.979 1149NS.23 0°0018547 6o09025 19,806 0.00330 1.0191; 2.8_&9

209.13 11.738 108712.98 0.0018775 0.09657 18.;5_ 0*_G33E 1.513o3 _.o499

202,37 11,_94 103121,0_ 0.0_19015 0*0_87 1_.16_ G.00_3_ 1.5_813 2.$060

199.56 11*257 97764.53 0.0019269 0*09318 15.98_ 0.00331 1.5_2_1 2.3757

196,71 11.024 92632*69 0._19537 0.:9143 14.92_ 0.00328 1.;97.9 _.257_

193.80 10.798 87710.2_ 0*0019029 0.08969 130993 0.00325 1.491_6 2.1512

198,89 10.570 03013.5; 0*0620121 0.04796 13,07_ 0.00322 1._fl6_1 Z.05_9

187083 18.365 78511,12 0.0020441 0.0_622 12.27_ 0.00319 1.;80;5 1.960_

186.79 10.161 74203.70 0,0_20701 0.0844_ 11.991 0.30316 1.;7;_7 1._97

281.60 9*967 70084.27 0.002114; 0.082?5 10._91 0.00313 1.469_7 1.819;

_.784 66146.05 0.0_21531 0.00101 10.291 0.0030_ 1.;63_; _.7562
9*613 62382.56 0.0021944 0.9?929

9.456 58787.53 0.0_22386 0.07757

9.313 59355,01 0.0022860 0,075_6

9.186 52079.32 0°0&23367 0.07_16

9.076 48955.08 0.0023912 0.0724r

8,608 ;6060.09 _.0024239 0.07081

8,482 43352.83 0.0b24950 _.06916

0.234 _0520.5_ 0.0025;63 0.36?53

8.96? 37836°54 0*0;26233 0.36591

_.894 35414.11 0*0026911 0.06;31

?.719 3292?.78 0.0027757 0._62T9

?.516 30746,31 0.0020353 0.06119

r.398 20r37,94 0.002907; 0,05967

?.232 26814,93 0.0029978 0.d5810

7.060 24998.49 0.0_3074; G*39671

6.0_7 232?9.67 0.0u31171 0.09529

6.527 21618.80 0.0032168 0.09390

_.409 20102.22 0.0.33073 0.052_;

6.236 18776.39 0*0_33822 0.09122

5.919 1627;.28 0.0639580 0.0;870

5*603 14098.76 0.0037384 0.04634

_.3_3 12248.75 0.0030126 0.04415

0.08_ 1_691.67 0.0_4076] 0._;221

;.872 9412.82 0*0042092 0._4095

;.693 8379*27 _°0Gk31;4 0.03002

;.506 ?946.70 0,0L43671 0.03?93

;.329 6683.03 0*00;364; 0.03615

_.199 6334.14 0.0_43634 0*_390_

;.070 9909.;3 0.0_;3166 0.03304

3.953 5979.4? 0.06;2260 0,U3_99

3.841 5323.09 0,0_41018 0.0121;

$*791 9119,47 0.0039778 0*03140

3.6?3 4937.43 0.0038511 0.03375

3.608 4794.30 0,0037286 0.03018

3.540 ;607.16 0.0635845 0._2966

2.4?8 4603.49 0.CC34397 C*02921

3.;33 ;536*32 0*0033122 0.02883

3.308 4483.24 0._31820 0.02048

3.353 ;4;1.02 0.0030630 G.02019

3.314 4405.94 0,00_9442 0.U_79;

3.289 4375,60 0,0020;03 0.02?75

3,254 4394.16 0,062729? 0*02759

3,231 433S.21 0.0_26340 0.027;9

3.207 4318.88 0,0025;21 0.0_73;

3.191 ;305.31 0.0024591 0.02?29

3.177 4293.6? 0.C[23812 0.02?17
3.165 ;283.31 0.0023004 0.02712

3.155 4273*79 0.0622409 0.0_?0_

3.147 4264.04 0.0_21766 0.02?05

9.744 0.00306 1.;5790 1.6997

9.2;b 0.00302 1.;9229 1.6_9_

8.791 0.00299 1.;_6_6 1.60;3

0.3?7 0.00_9F 1.;;079 1._6;6

7._9d 0.]029_ 1.43;97 1.5_90

T.BY4 0.00206 1o;20_; 1.5117

7.339 0.0020t 1.;23L9 1.5026

?.00_ 0.00276 1.;_701 1.47q3

6.785 0.30271 1._11J2 1._721

6.5;1 0.002oF 1*;05_5 1._)5

6.32_ 0._0261 1.39919 1._.9

6.113 0.00250 1.3_290 1._96

5._32 G.0025_ 1.30676 1.;_9;

5.792 0.00_;9 1.380_0 1.4_58

5.653 0.002;5 1._741; 1.47;3

5.91_ 0.00249 1.367o2 1.;637

5.385 0.0023_ 1.361_2 1._935

9.253 0*0023; 1.35_6 I._C_C

5.12; 0*J0232 1.3;0;? 1.5£_

;.8?3 0.00225 1.3_5_0 1._270

_.633 0._022( 1.]22_; 1.5;27

4.;_ 0*_216 1.309.3 1.5510

;.180 0.00_1; 1.295_B 1.551F

3.987 _.GOZ1; 1.Z_2_2 !*_362

3.0_ 0.0021_ 1.2_0_; 1.5173

3.63_ 0.302_9 1.257_7 1.;93_

3._?_ 0.0022; 1.2_5ol 1.;5_9

3.339 0._0229 1.23;_5 1*_32!

_.21_ 0*00235 1.2_3_0 1.;_3

3.11d 0.002;_ 1.213_9 _.36_;

_.935 3.002_5 1.196.1 L*_C

2._6; 0._02r6 1.1_; 1.2536

2.002 0.00207 1.L_G_ 1.22_7

2.?;9 0.003_[ 1.173=2 1.1_2

2._03 0._031_ 1.167_0 _.15_

2._63 g*_032_ t*L_l_5 1._27

2.5_ _._034_ 1._56_3 1.1GbE

_.599 0.0_35E 1.15119 1.u_38

Z*552 _.003_7 1.L_215 l*.3qq

2.53; O*O0;_Z 1.1_? 1._171

Z.505 0.00;36 1.130_ _._,1

2.;8_ 0._C_7( 1.L2_16 _.9_93
2.;7_ 0.00;_F 1.1_1_7 _.93_3

TNO-PHAIE BOUNDARY
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G-2a

_000 =$IA I_OBAP

TEMPERATURE VOLUME

OEG. R CU FT/LB

IH_RMOOYNAMIG P_OPLRTILS OF 3XYG_N

ISOTHERM I30CHORE

DERIVATIVE DERIVATIVE

CU FT-PSI&/L8 PSI&IR

1_3._17 0.31211 _332.1; 319._

$05 0,0121_ 2303,7_ 315.9

ttO 0.0%2Z_ 2Z16,0_ 3_3.9

t_5 0.01Z35 Z130.89 Z?Z._

tZO 0,012_5 20_8,38 281,2
tZ5 0,01Z56 1968,_Z 270._

130 0.05267 t69_.95 ZGOoO

t35 0.012Z8 %8_5°92 ZSO.O

1_| 0°0t290 17_3.2b _0°3

1_ 0,01305 167Z.93 Z31,_

150 O,Ot3t3 16_.8Z 222._
15S 0,013Z_ 1§39°ai 213.3

160 0.05337 1_Z$°32 _GS.g

165 0,_1350 1_13o7J tg_,o

tZO 0,35363 t35_.1_ 189.3

tTS 0.01376 tZ96,63 tSZ.O

%80 0,0t389 %Z_I,_] tZ_,9

165 O°_t_03 $14T,3L 168.1
190 0.0t_17 t135,_3 161,5

195 O.JI_3Z 10B_,35 15_,3

ZOO 0,01W_6 1037.0_ 1_9.3

205 O,01WGZ 99_.35 IW3°5

2tO 0,=1_77 9_,3W 13_.t

21_ 0,01_9_ 90Lo9_ L32,_
ZZO 0.01510 860,10 12_o_

22_ 0._1528 alg,79 _23,0

230 ODOred5 Z_O,_ 11_.3

235 0o0156_ ?_5,5_ 113.0

ZW@ 0,_1583 ZtZ,5_ $10.0

250 0.016_Z 63_._8 _00,?

Z55 O.3t_W 60e,1_ 9_.0

260 0,0t865 5_3, °_ 9_,_

26_ 0o0t688 5_,53 _8°9
270 0,017%Z 517,6_ _,2

Z?_ 0,01Z36 W91.33 _.0

280 0,3176Z _65.Z5 ?_°_

265 0._t788 _.00 Z3,8

290 O.Dt81_ _tZoS? ?_,Z

2q5 0o01_ 396.8Z b6.3
300 Q°_I_7_ 3_?,31 bS,_

310 0,01937 3_0.73 59.7

3ZO 0._2006 307.Z8 5_,5

330 0,_2080 Zrq. W3 _9°_

360 0,0233_ Z17.99 3_.0

3?0 0°_35 ZO_,9_ 3WoT

390 0,0_6_ 1B?.35 29.Z

_00 0,_2_57 ta1°_3 Z?.O

_tO O,02BZ_ IZS°Ot Z5°1
WZO 0,0Z9_9 176°35 _3,3

_]0 O._3tO_ 175.89 Zl,Z

_WO 0°03_27 176,0n ZOo3

_50 0,033_? 176,5b 19.1

_60 G,_3_GB 17_.1_ 17,9

W_O _.d_Tt_ t_3,1? 16,0

_90 0°_383t 1_6,_Q 15,2

500 0,03_50 190,0_ IW.5

510 0.U_069 193.8Z 13,9

5ZO D._187 197,81 %3,3

_30 O,OW30_ 20Z,OZ 12.?

550 0,0_5]_ ZlOoo_ 11.?

_ZO 0o_?6_ Z%9,_W 10,9

_0 0.0_75 2_3,9_ %0,5

_90 O,_gBB Z_a°3G %0,2

6_0 0o_539Z 2]Z.8_ 9,9

TWO-PHISE BOUNOARY

INTeRNaL ENTHALPY
ENERGY

aTUIL_ BIU/L8

-e2,556 -73,$86

-81,961 -7_.967
-60._B5 -71o015

-7_.21J _69,G67

-76,3_6 -67,t21

°?_,_$ -65,179

-?2.625 -_.2_0

-70.77% -6_.30_

-68°9EZ -5_.3Z&

-b70077 °5Z,_39

-b5°_6 -55.5_1

-63,399 -53,5e5

-61,_6 -51.661
-59,73Z -_9oZ39

-5_,91_ -_7.6t9

-52.W60 -_.066

-50°65_ -_b,153

-WS°Z39 -3_,_12
-W3._1 -32._98

-39.856 -2d,66_

-36.2B2 °2W,_3_

-3_._?_ -22.896

-2_.WOZ -t3,073

-23._80 -11.G76

o2_.Z57 -9.078
-19.938 -Z._Z8

-_8,tl] -5,060

-_O.Z?t 3,11E

-_,39Z 11,_59

O,Z_3 $506_Z

3°9_Z %9.939

1_o_3_ 3_°6Z2

1_°066 36.868

Z?,835 _9010_

30,915 53o0_2

33,89_ 5Oo910
36oZ77 6_0677

39,5Z_ 6_°365

_2,2B_ 67,9Z_

_o919 ZI°SG6

_9,975 78°3_/

5_°_ 81,663

59,3_q 91.Z_

61.5_t 9_.3&1
63072_ 97,31_

_9,9_ LOb.u91

_3,9el 111.73_

E,;TR0P¥ CV Cp VCLOCITV
0r $CJrlO

BTUILB-K _TU I L3 -R FTISEC
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C'2o

THERMOOVNAMIC PROPERTIES OF 0XYG_N

_000 P_IA ISOBAR

TE_IPERATURE OE_$ITY _(O_lOVZp V(_PIOU_ -V(OPlO¥_ T (QO/OT_ TnERH_L _[SCOSITY TwE_HZL OIELZCT_'I, $R&_OTL
_ONOuCTIVITY JIF¢USIVIIY CON$TA_I KUMbC_

OEG. R L81CU FT BTU/LB PSIA-_U FT/BTU PSIA I/DEG, R BTUIFT-MP-R LB/FT-$_ SQ Fr/ME

tc5

• 103,417 82,Y7076

105 82.35366

110 81,66798

$15 80.Y8206

120 00,29585
125 79,60919

130 74,3219T

135 78,Z3405

$kO 77.9W528

145 76.05551

$50 T6,L6_5_

$TS 75,_7217

160 74°77020
165 74,08Z37

170 73o38_k3

$75 72.08_10

180 71,90106

_5 71oZ7497

190 70°565;8

155 69,8S218

ZGO 69,13W65 $83,79
ZOS 68._1244 180,62

210 67,6859_ 177,37

215 . 66,95193 174,0_

Z20 66.21256 170.61

Z25 65,_663_ $6T.$G

230 64,71256 163,51

Z31 63,95654 162,9r

240 63,18764 $60,50

Zk5 62o_1698" 157,51

Z_O 61,63605 154,40

2_S 60.0;304 151.57

Z60 60._ZTO 140,25

Z65 59.Z3054 145.32

270 58,_2017 $;Z,56
Z75 57.59649 $39,75

200 56.7587_ 136,07

265 55,32350 $3W.15

Z90 55,07797 132.58

295 5;.ZZLZk $ZO.q3

300 53,35893 127.52

310 51,61?23 1Z3,_5

320 49,65744 118,71
330 44,08301 114.66

3_0 46,30247 110.84

3_0 44,5_910 $_T.kO

360 42o77371 104,k6
370 _1,05082 lOZ,20

380 39,39537 100,65

390 37.00255 99.39

400 36,Z7924 50,82

_tO 34.82_40 95°_

kZO 33.45969 90,70

k30 32,18269 99.38
k40 30._q098 100.13

4_0 29.87906 101,02

• 60 20,83_6Z 10_,15

_70 270_6937 103.55

400 26,35Z93 105,11

_50 26,10618 106,8Z

500 25,31522 108.b_

510 24,97501 110,56

920 23,083k0 11Z,k9
530 23+Z3373 $_.53

5kO 22,62386 116.50

5_0 22.05078 118,6_

560 21°_0589 $20,66

5_0 20.99865 122,71

580 20,51466 $24.76

590 20,05573 $26,80

600 19,61984 1Z8,8_

235,41 1_,463 192566,39 0,0016609 0,11375 ;?,417 b,00352 1.57677 5.0602

23_,69 $_,393 109724,61 0,G_1665_ G,11337 46,09_ 0._03_ 1,_7_ 5,/189

Z3Z,_3 14.166 100976,63 0,0_16_9_ 0.11Z13 ;_.197 C._035_ 1,_69_c 5,_38

229,81 13,934 17256_,&1 0,0016943 U°11080 36,6fl_ 0,003_1 1.563_8 _,_91n

ZZ7,36 13,898 $64_76,60 0,0017097 0,$_9_5 3_,_7_ C,0P3_1 1,59_8 4,5362
Z2_,49 13,455 156704,41 0,0_1?E_? 0*10032 32.589 0,_35_ 1,_b_bq _,_15Z

Z2Z,4_ $3,21_ 1_5237,61 0,00174Z3 0,1_654 Z_,_?_ 6,_034_ 1,94791 3,9_48

219,89 12,970 142066,_9 0,0U17996 O,IO_OZ _?,00_ 0,003;7 1,94_3 3,_619
217,35 12,723 %35101,79 _,b_1777? 0,103W6 _5*40_ 0,_03_E 1,530_ 3,_237

_1_,70 1Z,476 1205_3,09 0,0017965 0,1318_ Z3,bZ5 0*003;; 1,531_9 3,EC79

Z_Z,$9 $_,Z36 12_233,86 Q,0_$81_Z Q,_OOZ_ Z$,T_ 9,Q03_E _.6Z_3 3,_1_3

_09,55 11,984 116152,70 0,0010368 0,_9_6C _d.17_ 0,_033_ 1,52_17 _,0350

Z06*89 15,741 110321.67 0,0_18589 C,09093 18.?_d _,00337 1,91_/1 2,6743

_04,_8 11,5_1 $04?32°$9 _,00$881_ o°dq_; 1_.41_ 0,0_33_ $,SGq_ Z,_87
_01,43 11,_65 99379,0_ 0,00190_3 0,09359 16,Z2_ 0,0033_ 1,5_370 Z,_g6?

190o63 11o034 9_244.62 0o0C19306 _,09184 19.14_ _,OG3Z9 1,_9830 Z._??2

_9_.78 t0,009 09330,40 _,Q_1957_ 0,09013 14,16_ 0,00307 1,49_Z _,169_

$92.88 10,591 04025,49 0,00198_9 0,0_8_1 13.279 0,003Z_ 1,48733 Z,0712

1_9,9_ t0,301 00122+37 0,0020161 0,d0069 1_,47u 0.003Z1 1.481_3 1,_8Z8

$86,89 10,179 ?$813,7_ 0,0_E0480 E°0_497 11,735 0,_0318 1,_76_1 1,9031

_.980 71692,55 0.0b_0823 0,0532_ 11.065 0.00315 1._70/7 1._313

9.B00 67791.97 0.0_150_ 0*0015k 10.;9_ 0._0311 I._6_1 1*_666

).6_1 b3905.kW 0.0_21575 0.07903

).407 60386.65 0.0_21993 0,07813
9,348 569_9,50 0,0_Z2434 O.OTbk;

9,227 53660,k7 O,O_ZOC9 0,_7476

9.122 59937.06 O.CbZ3410 0.0?309

8,659 47679,4_ 0,0023696 0,07145

8.570 49024.00 0.0U24429 0.06982

0,_00 4_161°09 0.0CZk804 0.0_020

0,12_ 39439,P_ _*0025533 0._6661

?.9&0 37003.93 0.0U26202 0,06_03

?,??Z 34467,6_ 0.0_Z6090 0.96390

P,59_ 32_50,93 0,0_2755[ 0,06196

7.429 30Z35,6_ 0,G_28163 0.06045

7,309 28zge.o; 0,C_Z8909 0.05090

P.13S 2640_.0Z _.00297(_ 0.35753
b.050 2_7_0.k9 0._0298_6 0.05013

S,600 22998,_9 0,0030941 0.09;76

S,329 20132,_5 0,0U32_90 0,05251

6,015 17587,31 0,G_3399_ 0,0_962

9.702 1534_,94 3.C_35497 0.04_Z9
9.;2P 13436._1 9.0C3699_ 0,04512

S,191 11003,&0 0.0U3846; 0.04311

;,901 I0446,_; 0.G_3966J 0.0_I45

4.011 9324._0 0,_0701 0.0399;

;.627 0419._0 0.004123Z 0.0384;

;.449 7695,76 0, G0;1_91 0._3Z08

;.30§ ?082.k3 0.G04129_ 0.03588

;,182 6581,Z9 0,0&41101 0,_3401

;.065 6199.$3 0.004046T 0.0330_

3,9_9 5900,7_ 0.0039;59 0,03298

3,852 5660.71 0.G_38390 _,33222

3.?60 5454035 9.0_37181 P.03194

3,692 5274.82 0,0G3615_ 0.03095
3,6Z$ 5135,Z3 0.0_349_7 0.0_0_2

3.556 5025.27 0.6_33651 _._995

3,510 4936,0; 0.0U3250_ _,0_954

3.k6Z 4866.31 0,_0313_5 C.0_910
3.w_k _09,91 0,0,3021_ 0,02000

3,303 _764.61 0.0629086 _.3_

3.353 ;724,3; 0.06280_ 0.0Z_41

3°32Z _09_.79 O.G_ZTO?_ Q.OZOZ2

30Z9_ ;669,61 0.00Z613_ 0.0_807

3.Z60 ;6;5._; 0.0UZ5_39 0o0Z79;
3.Z;9 ;624.9b 0.0bZ_30 0.0_703

$,234 4608.(1 O,GCZ3b79 O.OZT?;

3.220 4593.25 O.O&2ZOF; 0._2767

3.200 4500.00 0,bG_292 0,02761

3,198 49_?,01 0,0_21661 0,_757

0.g3; 0.00302 1,44035 1,6103

0._$_ 0.00Z90 l._Zt? 1.56qC

0._7 0.00Z95 1._3_94 1.53_6

?,TT? 0.00209 1,_31_0 1,5132

?,;5_ 0.00_8_ 1._25_$ 1.$073

7.16_ O.CC_BC 1.419_8 I._769

&,093 G.0OZ?_ 1.;1_/0 1._686

6.6;5 0.00_69 1.40776 1.;610

6,421 0.00_65 1.;018_ 1,4511

6,_10 0.00_61 1.39_77 1,_;_7

6*G$? 0,00Z5_ 1._9_9 1,43_7

5.86F 0.00253 1._8358 1.45_0

5,731 0,Q0_;9 1.37739 1.45_0
5.598 0.0_Z51 1._71c3 1._37_

5ok6T 0,002;2 1.36_ I,;743

_,211 0.00230 1,35_5 1.4071

4.969 0.G6Z3[ 1.33_79 1.5_46

;,_Z9 6._0_ 1,32T.8 1,5170
;.505 0.00Z21 1.314_W 1._Z_?

_,Z93 0.00_1_ 1.3F1_5 1._2_4

3.909 _.002_( 1°27_r4 1,498k

3,?;U O.OOZZE 1,_6_/5 l.;/B_

$.SBb _.GG_27 1._319 1._63

3.;_5 0.00231 1.ZWZI9 1.4195

3°32_ 0.00237 1._3170 1._q30

3,116 _.GLZO_ I.ZIZ_3 1.J_54

3.:3_ O.GOZ63 1._C3_C 1._928

_._5o O.dOZZ3 1._95_9 1,_96P

_.7;L 0.003_1 1.109_0 1,Z411

2,703 D.0033_ 1,163_ I.LIGC

Z.bTt _.0C3;7 1.15802 l,._
Z._W_ C.0_36_ 1.113_ 1.U6_0

2.5?9 G._fi;]? 1.140_; l.,Z_"

Z,_51 0.Q_3 o 1.133_ C.q?3_
2.54d 0.GOWSE 1.13,11 _,9579

+ TWO-PHASE BOUNOART

4O5



G-2a

_$00 PSI& I$08AR

TEHPER_TURE VOLUN(

O(G* R CU FT/L8

• 104.099 0.01209

100 0.]1Zll

210 0.01221

115 0.01231

120 0.01242

125 0.01252
130 0.01Z43

135 0.012T4

140 0.01Z05

145 0.01296

150 0.01308

ISS 0.01319
160 0.01331

160 0.01344

170 0.013$6

175 0.01369

100 0.01302

105 0,01395

100 0001409

lgS 0.01422

200 0.01437

20S 0,01451

210 0,01466

ZlS 0.01402

220 0.01498
225 0._1S14

230 0.01S31

235 0.02548

240 0.01566

2kS 0.01584

200 0.Q1603
2SS 0,01623

250 0.016k2

Z6S 0.01664

270 0.01685

275 0.01700

200 0.01?31

20S 0.01755

290 0.31779

ZqS 0.01005

300 0,01832
310 0o)1867

320 0.01947

330 0.02011

340 0.02079

350 0.02152

360 0,02229

370 0.02311

380 0.02397

300 @.02444

400 0.02570

410 0,02673

420 0.02771
430 0.32872

440 0*02974

450 0.03076

460 0.03170

4?0 0.03282

480 0.03384

_qO 0.03490

SO0 0.03594
510 0.33696

SZO 0.03002

530 O.03qOS

540 0.0400?

SSO 0.04109

560 0.0_209
STO 0.04314

500 0.3_LC

5qO 0._h509

600 0.04607

• TMO-P_A5( 90UNOARY

THERHOOYNAH[C PROPERTI[S OF OXYGEN

[SOTHERM Z$OGHORE INT(RNAL ENTHALPY ENTRO@Y Cv CD VELOCITYOF $OJ_D
O£RIVAT[V( O(RIV&TIV( E_£RGY

CU FT-P$II/LO PSI&/R 6TU/L¸3 BTUIL_ 8]U/LO-R _TU / L_ -_ FT/SZC

2361.39 31q.9 -62.465 -7_.391 0.5_797 0.26_ 0.393 ]qqL

234$,36 317,7 -_2,131 -?_,039 b.51133 0,26? 0.390 3962
2258*03 305.8 *_0,266 -7_*091 0*_29_6 U.Z6_ 0.309 3931

2173.36 294.3 -70.4C6 -60.1_6 0,5_67_ _.26_ 0.30_ 380_

2091,3_ _83,2 -75.5S1 *bb.2_ 0.56327 _.257 _.38_ 3027

Z011,79 272*4 -?4,?bU -6_._66 0,57910 0.253 0,38? 3774

1954,70 ZbZ*O -72._55 -6_.331 0.$9_27 0,2S0 0.307 3721

1860.20 ZSZ*O -71.01_ -6_.40_ 0.6_005 _.247 0.386 3666

1?88.00 242*_ -69,17_ -_d.472 0.62207 d.24_ 0.385 361_

1718.12 233.1 -67*34? *_5.547 0.63638 0,2_Z 0.38_ 3557
1650.02 224.2 °60.$21 *S_.424 0.64942 _.239 0.304 35C2

IS05.12 215,S -63.699 °5_.?0S 0.66200 0.23? 0.38_ 34_7

1_21.88 207.3 -61.002 -5_.708 0.6741T 0,235 5,383 339_

1460.7S 199.3 °60,07_ -4_.87_ 0,6_595 0.233 0.382 3337

1401.66 1_1,7 -S6.262 -46.963 0,6_736 _.23_ 9.3_2 3202

1344.05 104.3 *56._6_ -_6.053 0.7_843 _.22_ _.352 322_

1209.39 1?7.3 -54.65_ -43.146 0,719L_ 0,22_ 0.301 317_

1236.12 170.5 *_2.065 -41.241 0,72962 6.224 5,381 3120
1104.67 164.1 -51.07S -39.338 _.73977 0.222 0.303 3C6_

1135.01 157._ -_.209 °_7.43_ 0.74965 0.22_ O.3eO 3C1_

1067.08 L_1.9 -47.5_ °3_.536 0.?$920 3.2_ 0.300 2946
1040,03 146.3 -4S.73_ °33.630 0.?6_65 0._1S 0,38_ 291_

_96.2_ 140.8 °43._5_ -31,741 _.77780 _.215 5.379 286_

9S3.20 135.6 -42.191 -29.044 0.7_6T3 0.21_ £.37_ 2021

911.7_ 130.? *_0._26 -2T._9 0.70S44 0.Z00 0.379 _776

0r1.?_ 12S,9 -30.669 -26.055 0._39_ C.20_ 0.370 2733

033.24 _21,4 °36.915 -2_.161 0._1227 O.ZOL 0.374 _6_1

79_.9_ 116,3 -30.145 -2_.247 0.025S_ 0.2_5 0.381 262_

770.13 11_,9 -33.362 -2_.314 0,02064 G.20_ 0,391 2614

732.45 tOT.0 -31.566 -10,306 0.03659 0.2_3. _.38_ 2532

60_.93 1_4.1 -_9.611 -15,454 0.3444( 0,202 0.3_? 2_85

664.3_ 101.0 -20.027 -14.506 0.3_212 0.201 0,392 24_

628,67 9_,4 -26,261 -12.57S 0,85962 0,_0_ 0.38S 2377

090,6_ _3,1 *_4.476 -1_.61_ G.067C9 _.19_ _,395 23_

$72,16 09.0 -_2.69_ -o.651 0._?_3 _.198 0.3_ 229_
_S.$8 85.9 -20._19 -6.6_ 0.d6162 0.196 0,39? 224_

_15,$0 01.3 *19.14_ -_.726 0.660?L C.1_5 0,39_ 2198

496.63 75,T *17.377 -2.756 0.49560 _.19_ 0,301 212_

468,97 74.0 °15.607 -u.T_2 0.9d2_ 0.197 0._00 _10_

440.$9 72,2 -_3,617 1.223 9.90939 0._9_ 0.4C2 2_73

429.0_ 69.3 -_2.029 _,233 0,_1615 _,19_ _,_02 Z_
393.4? 63._ -_.45_ r.27_ 0._93_ _._93 0._05 195_

356.96 56.4 -_,900 11.32_ 0.94_26 0._93 O._Ob 1873

330.49 $4._ -1,3_3 1S.40? 0.9S483 _.191 ¢._9 10_

30_.$7 _9.7 2.174 19.50_ 0.9670_ 0.190 C._1_ _74_

282.38 4S.7 5.663 23._94 C._7091 0._88 _._1_ 16_9

262,37 42,1 9.099 2T.673 0._90_P _,LOb 0._0_ 163_

246.S? 30,7 12.476 31.729 t.00152 0.1B3 0,_0_ 1590

235.53 36,4 1_,0_4 35.775 1._1231 0.t8_ 0._0_ _5_6

227.26 33.2 _9.060 39.?03 1,322?2 0.16_ 0.39T 152_

21?._4 30.6 22,244 _3.72_ 1.33_74 0.179 0,391 _4_

210.$3 28,6 25.36_ _7,631 1,0423_ 0,177 _.3_9 _462

200,69 26,6 23,392 51.486 1,3516_ _.176 0,302 1_3_
203.97 25.0 31.36_ 5_.295 1.d6060 0.175 0,3?7 1_2_

204,6S 23.6 34,262 59.0_3 1.06_22 0,175 5,37_ 1_1q

2_4.3_ 22.1 37.06T 6_.6_8 1.077_3 D.1?_ G.36_ 1_

Z03,49 _0.6 39.79_ 64.279 1.0_$30 0,173 _.35_ 1_3

203.70 19,6 _2._53 69.60U 1.0_2_6 0.172 0._ 13_

204.91 18.6 45._3 ?_,25_ 1.1301_ 0._11 0.3_2 13_1

206.76 17.? _r,56_ T6.64O 1,10_15 _.16_ u,33T _73

209.23 16.9 50.037 79,q_4 1,1136_ C.168 _._3_ _3_
_12,79 16.2 52._53 03.2?( 1.1204_ _.£b_ 0.327 1_

216.40 _$.4 64,616 06._95 1.12666 _._b_ _.323 1_

219.7? 14.0 $7,126 89,64$ 1.1327_ b.164 0,315 13q_

223.$Z lk.2 _,30_ 9_.78_ 1.1_852 0,145 _._10 13_

226*9? 13,6 61.6_L _,83? 1.1_1_ _.14_ _.3[3 1_9_
230.73 13,1 63.772 9_,6_9 1.1_$b P.tb3 _.29_ 1_C]

234.72 12.6 65.9_ I_1.817 1.1_461 _,15_ G.27_ 1_

230.04 12.2 67,_95 15_.?_2 1.15_9C 0.161 _.291 _1_

243.0T LL.6 ?0.056 L07.627 1.15403 u.l_u O.Z_ L_

2_?.3_ 11.$ 72,0_0 110._72 1.16_61 C,15_ _.2_ 1_

406



(3-20

_SO0 PSIA ISOBAR

THERHOOYNAHIG P_OPE_TIES OF OXYGEN

TENPERATURE 8ENSITY V{OHIOV)p v(oP/OU_ -V(OP/0V_

OEG. R LB/CU FT BTU/LB PSIA-3U FT/BTU PSIA

¢OVIOT)D/V THERMAL
CONOUCT[V]TY

I / D,LGo R

VISCOSITY THERMAL DIELECTRIC rRANOIL

31FFUSIVIIr CON$1A_JT _UM_ER
_TUtFT-HR-R LB/FT-S C 5Q FT/h_

X 10 _

• 10k,099 82,6q088 238,1_ 14.W37 195265,30 U.{L163BW _°12_0G

tgS e2o56876 Z3_°73 1_o397 193653.1] _°G_26_C? 0,1237q

110 51o8qi5c Z35°_1 $_o270 tB_gtS°12 O,Q_lb538 Oot_ZS9

lt5 81oZ14_1 233,_9 1],939 17_508olI 0,_16673 0,21132

1ZO 80°537_2 2J8,75 %3°?02 168_Z?°91 0°0_1681t 0,I)999

125 79o860_ Z25,39 13°_63 16066Z,5_ 0o0026q_5 0°10865

$30 7q,_8336 2Z6,G1 13°228 153Z02°C3 _°¢_171C_ O,lg?_T

1IS 78,Sg60B 223°6_ 2_°9_5 _6036o78 0o@_172_8 0°105&9
140 T7,82847 _Z1°29 12,730 _39157°23 O,gOl?_lB 0°$0_7

14_ 77,180_I Z$4.75 %_°_8_ t325_°02 O,UU$75B5 0,t0_62

150 76oW7173 Z16,_7 1Z,Z39 IZ621_°9_ 0°_01775_ 0,_020_

18S 7s°Tg227 _13,77 _1,995 120Z_8oll 0.06179_1 0o099k3

160 75o_1588 Z12°23 _1,755 11_3t1°60 0o_018132 0o39_81

16S 7_°_30Ze 208,6_ 15,517 108723,85 O°E_leS$Z 0*09617

%TO 73,?_732 2_6o03 lt°ZSW _83368,3_ 0,0_1_4Z 0°09_55
1_5 73°06_T_ ZGS°Sb 15o056 98Z36o86 0,_1876_ O.SqZ_5

180 72o3T62_ 200,65 _Q°B35 93321o_3 O°GO18998 Q.0_18

1B5 71o65764 197°87 20o6Z1 886_,19 0o0_192W_ 0,0&95_

198 7D° 99652 $9S°0_ 10 ,_16 8_107o53 _°G019_07 O,_?B_

175 70,3@2_9 t_,l_ 20,_20 79Tg4o05 0o001q78_ QoO56_S

208 6q,605_$ $49,17 lm°OSS 7_666,58 0,0_20C80 0,0B_46

20S _8,90_B1 $86°1_ 8,562 75718,2I _.0_20393 0,_8_B1

25_ 6_o209t4 2BZ°98 ),70_ 679_Z,Z_ O.O02@TZ7 0°08%1_

ItS 67,_910_ 27q.75 go5_7 6W_32,23 O,G_IQS_ O,Q?9_q
220 66o??78Z IT6._Z _._5 608$_o0_ 8o0_21_6_ 0.0778E

ZI_ &6o35758 173°00 _°317 57585,63 OoO_leTO C,_76Z1

23S 6ko60374 _69,43 Bo778 8_E76,?0 0°002_94 ©°07_99

Z_O 63,56_7 $67.33 8,815 _9_85,85 0,0023363 0.07139

Z_S _3,1275_ 164°6Z _,_08 _b238,00 0,00233Z3 0°0698Z
250 62°38_g6 161,5_ 8,2_1 43_15°e0 0,0_3q73 0.06_Z8

25_ &1o629_0 158,9_ 5,1_9 _09_5,97 _,0b_669 0,06675
268 60,eS_&O 15_,69 7.83_ 38_76.11 0,0u_926 C,06527

26_ 60°_1372 t52,_5 1o787 35987°04 0o0_5_6Z 0*063?8

270 _q,33830 1Sg,36 7,590 339_0,92 0,0_262¢_ O°_B_St

ZTB 5a,56_Zl 1_7,73 _o_76 3196_,1_ OoD_68e_ 0°06_6_

ZBO 57,77e39 1_,36 _o228 29759,_5 0o0&27_93 0,_59_8

2BS _6°9B988 1_2°5_ boB61 Z8303,08 0°0626_53 Oo05_tl
2go _6o_06_9 _0°7_ _°??_ 26358°90 0,0_8395 0.0_6_0

_gS _5o_0_Y2 138.27 _o6gl 2_85kolZ 9._906_ 0._55_q

300 5_,59892 136,20 _,54_ _3_6B,53 0°06295_ g.05_21

310 52°98097 _Z,IT b,2_l 20B_6,38 0.0_306_5 0°051T8

320 51°3S95_ tI_,Ib 5,905 18_36°9_ 0°0_3167t 0°_4951

_30 _9,T_SBB tZ_,_ 5,666 16_33,87 0.0032B30 0og_73_

3_0 48,0q448 2_I°0_ 5,_35 _6_4°1T O*OG33B99 Q,)k541

3SO _6,_6q_6 _7o72 $°229 131ZZ,06 O,_3_StB 0.04359
3&O _,86172 t_°_4 5.04B 117T0,29 0.0_357_0 O,O_Z07

370 _]*_BO07 115°B_ _°87B t0671,_? 0°003_275 0o_05_

380 _1.T_5 120o35 _°_08 9_31,6Z O°ObSEgg? 0,_39_

_80 3B,TqS17 1d7o71 W,_I_ 8_39,15 O,O_6_B 0,03E8_

• 10 37,_0718 106o9t ko315 ?BT_,_ 0,0_3636_ 0,33587

_0 36,98189 106,5_ _,2_0 7_2_,7_ Q,O_SS873 0°03_96

_0 53o6257B 108°11 _o018 6_88,2W 0oG_3423_ C,033_3

_50 32,51t55 lOB°St 3o912 6bWZ,_3 0°0L3323_ 0,0_2_8

_80 29°53691 _11,46 J,69_ 6052,4_ 0,063071_ O*O31Zb

_qO 28°6_575 212°78 3,6_2 59Z_,gZ O,OUIq_4_ 0°03088

500 27°825_B _2_o2_ 3°599 58Z1°76 0°Gb_896_ _,3335_

_10 _7,0_0Z1 216°Q_ 3°579 _753,99 O,_C_ISW C,33CZ5
SIO 26.303Z5 11_,89 3o52B _69_,11 0°_u271_[ U,d_9_

530 ZS,bOB?? 11qo6_ 3,_q8 56_8,_3 0oGU263_5 C°0_977

SS8 2_°33BgZ 1Z],36 3,_1Z _4°_ 0°C.24_9L G._zg_c

5_0 23,?_592 1_5,2Z ),39_ 5481o2_ O°Ob_39&O O,Q29Z_
$70 ZS,_OZBO _ZTo_ 3.]73 54_6,05 _o_C_3_It 0o3_913

5SO Z2,67770 %_9,06 3,356 5_tb,_ O,L_IZSE5 _.0Z902

_O ZZ,tT_?_ 231,01 3°340 5390,90 0o0UZ193_ _,_93

600 _%,70_1_ 132°9_ 3o3_T _3EB°38 0oC_21_3W C,J_8_6

_8,169 0°_03_3 1.5777_ 5o9551

67,_09 0.&0353 1.57&75 5.85_1

36°57_ _,_035_ 1°56_2 _,6430

33,61_ 0,Q0351 1,55_0 _°31_1

_6°3Z_ 0,093_7 _°_8_1 5.5054

_Z.533 0,C03_ %,_Z8_6 3,0B37

_,89_ 0°303_ 1,5Z2o9 Z°9C1_

17,_15 Oo_O_C 1,5_733 2°736k
25._6_ 0=0033B 1°51197 2°586_

15°7Z_ 0°C0333 1o5_1_6 2°3269

_3,79T O,O03Z_ 1°_9054 Z,L$33

L_,961 0,00325 1°485LT 2,&2_

12,20U 0°Q0322 2,W_9?q t°9379

10o29@ Q°UO_I_ 1°_63_B 1,73_&

9.7?3 0,003£1 10_58_3 _o6773

_°_q3 0.003_8 1°_5_o? 2°bZ72

_°bBb C°OOZg_ _,W3611 1,b20_

7,7_ O°60Z&6 2,_3_t $,52?7

E,_50 0o0Q_6£ 1,3965_ 1._2g

6,ub5 0°D0_62 _.390/_ 1,_2W1

5078_ O°DO_5? _o$79t0 1,_6_3

5°66_ 0,00_$3 _.3_33Z 1°_338

_0536 O,QQ_W9 lo]6T_Z _33

5,_77 O°QO_I 20]_9o9 t,_58e
_°9_1 Q°00238 1,J37_2 _oW6_3

_*736 0000_33 %,$Z6Z3 1°W721

_.53Z OoOOZS{ 1o31_3 1°_7W1

3°99_ 0,0g_31 1°_8_9 1°_37E
3°_38 O,JOZS£ %,_693q _0_3_6

3,103 O,O0_T? 1*_U6_ %°_325

• TWO-PHASE BOUNDARY
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G-2a

THERHOOYNAM[; p_OPERTIES OF 31YG_

500G PSIA XSOSAR

TEtIPERITU_E VOLUNE I$OTHERH ISOCHORE INTERNkL EN1HELPY ENTROPY
OER[VAT|VE DERIVATIVE _NE_GY

OEG° R GU FT/LB CU FT-PSIA/L8 PSXA/R 8TU/L_ 6TU/L5 9TU/LB-_

Cv Cp VELOCI lv
OF SOJ_O

;}TU / L3 -R FT/SEC

• TWO-PHASE qOUNOAHY
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G-2e

5000 mSI& ISOBAR

TEMPERATURE OENSITY V(OHIOVIp

OEGo R LB/CU FT BTU/LB

104,777 82,8099k Z40,80

105 02,?8009 240,78

110 82,11091 238,56

L_S 61*_4Z27 236*33

120 80o??_11 234,19

t25 80,10636 231o85

130 79,43043 229,58
135 78,17175 Z27.29

lkO 78.10k71 22k.g_

145 77.43_?0 222,66

150 76,77060 220*3U

155 76,10326 217.gZ

t60 75,4355_ 215.50

165 74,r6725 21300N

170 7k. OqBE2 210*55
_?S 73,_2623 2_8,C1

100 72,75707 2_5o41

laS 72,08k48 202.7_

190 71,41020 200°05

195 70,73193 197,28

200 70.05536 l_4,kU

205 6g*37N14 191,46

210. 68,60991 288,_2
215 60,00220 165,25

220 67,31082 102_0q

Z25 66,61509 1T0o64

Z30 65,91461 175o22

Z3S 854_898 175.62
240 64.49079 17].01

2_5 63,70531 171._
250 63.07645 160.47

255 62,35Z20 185*90

260 81*8_79S 162,69

265 60°91420 159,93

270 80.%7397 157o7_

Z?S 59,_3532 155,24

200 58,70712 151,24

205 57.94593 151,03
290 57,22107 1k8©15

295 56°46265 1_5,87

300 5S,69902 1_o15

310 5_,17574 IN_,73

320 52,66463 138,?_

330 51,13444 133,0_

340 44,61_41 130,66
350 46,10370 127,_8

360 46,62166 123,_5

3?0 _5,15354 121,04

380 43*67005 120.3_

390 4Z,Z3714 119,42

_00 40,90227 117,21

410 30,60k0q 115,k_

420 38°]_04r 113.06

k3O 37,12212 113,71

440 35*09784 116,33

450 3_*78353 117,_£

k60 33,?$_85 117,_Y
k?O 32,77384 _17.91

400 31*_303_ I18,S_

_gO 30,_N678 119,_d

_10 29.27605 122.39

520 28.5A220 lzk,31

530 27.78387 125o5_

S_O 27._9_59 126.97

650 Z6._5847 _ZS._?

560 _5._N_78 130,1_
570 25,Z_100 131._

$80 2_,?0351 133,65

_go 24,_7185 135,Wd

600 23,_6_78 13T,35

TWO'PHASE _OUNDARY

THERMODYNAMIC PROPERTIES OF OXYGEN

PSZ_-CU FTIBTU PSIA

14o410 107952,53

14,400 197555,14

1_,17N 1888_1*?g

13,q_2 180_23,_2

13,705 172348,63
13,466 164508,53

13,22_ 157132,81

1_*000 1499?1,78

12,735 1_3&qS,70

12,_g0 136_95,47

1_,246 130161*62

12,004 lZb_05,16

11,765 11_257,23

11,530 112669,13

11,300 107312,37
11._75 102170_65

10,057 9?259,8&

1_,448 08d35,6fi

13,25_ 83715,C?

10,075 79_79,10

g,go? ?5626,70

9*754 71833,_0
q,616 80209*60

_,496 64748,2_

_,395 61430,66

9,313 58263,22

8,804 $568?,62

9,10_ $3317,99

8,505 50204,57

8,35? _7352,_1

8°323 4_847,35

?,_$8 42032,29

?,081 39659,40

7*732 37608*_2

?,82_ 35503,?_

?*100 329_3,6N

6,646 31876,$7
6,099 2957N,41

0,036 200_5*1T

b,7_2 26T14,40

5*437 24U65,91

6,042 21_72,_3

3,901 19451*43

S,656 1?571,7_
_,_63 15910,15

5,230 1431_,75

5,_62 13_16,4_

_,244 12111,v4

N°940 11670°81

_,543 1_$03,?1
N,513 97_9*g?

4,301 %32,2?

k,260 055_,6_

W,390 8483.62

_,2_2 8262,91

_,027 7890,82
3,9_0 7548,_3

3,06? ?3kg,6q

],805 7142,37

3,7_9 6971,32
3,040 6895,15

3,751 6_29,22
3.653 6603,27

$,6_4 6587,07

8,536 6_92,25

3.519 6416,{2
3,500 &31N,12

3,483 6303,17

],N66 626C,_3

3._51 8223.71

(OV/OT V T_E_L VISCOSITY THERMAL OIELECT_IC PRINOTL
_P_ CONDUCTIVITY )IFFUSIVITY CON;TA_T _UMBER

I/_LG, R _TUIFT-HP-R LdlFT-S_ Sa FTIP;
x 105

0,C_16164 0*11_25 _B*gZ8 G._3354 1,578/C 6._:+e

_,0_16_93 0,1130_ _4,681 0,0035_ 1,_73v6 5,53u_

_,C_16667 C._17 3N.66_ 0,03353 1,556_6 N,416_

0,001680_ 0,10777 31,_2_ 0,00352 1*_5183 _*1134

0,0_16937 0,20633 29*44_ O,dG3SI 1,546_1 3,_303

3,0027000 _,12486 27,20_ 0,0_349 I,_41_ 3,_8_?

0._b17220 0010335 ZS,16_ 0°06348 1,535/0 3,3623

0,08173_ G.1_161 23.312 G.603_6 1,33842 3,1_6_

0,G_1754_ 0,I_24 21,63_ 0.:_3N_ 2,5251k 2,9690

3.0_1T71_ 0.J7866 2_010& 0,C0343 1,519_8 _*_;1
0,_17686 0,0_700 _0.72_ 0,003N1 1,51;82 2,0456

0,0_1807_ 0o09_44 17,46d 0,0033_ 1o509_7 Z*5_50

0°_C1626_ 0._382 16,315 0._033E I,_N_2 2.376Z

_,_1846_ :°09219 15,_7_ _,00334 1,N9_87 2._624

0,0_10663 0.09056 14°324 6.00332 1,b_303 2.1571

0,0010011 0.00_92 13,46_ &*_32_ 1,48_38 2,,615

0,_.19153 _*)8729 12,673 0,003_7 1,N_3_3 1.Y_41

0,001940_ 0,05_86 11,95_ 0,00324 1.477_6 1,895_
0,0u1_681 0,08883 11,301 G,00321 1,47262 1,62_2

0.0_1997_ 0*_8241 1_.703 0._1 ¢ 1,_67_k %.7593

3,_U_&_78 0,0808@ _0,15? C,7031_ 1,_62,,6 1,7003

0.0020606 0,07919 9.658 O*O0$L; 1,456/_ 1.6469

0,0_2C957 0,0776_ 9._:L 0,_0_11 1,451_3 1,59_4

0.0_21331 0._76_1 8.783 _,G03_ 1.N_6_8 1,5646

0.0_1_75 0._?_N4 8,39_ 0,003_ 1,_4071 1,5319
0,0_2_587 0,07287 8,04N 0,0028_ I,_3525 1,_6_2

3,C_22031 G,_7135 7,727 0,_02_6 1.42991 I*N?3U

0.Ub22628 0,06_86 ?,_3o 0*002_1 I,NZN_ 1.4609

0,0u23_04 0,06836 1,165 _*_02_2 L._19_9 1._651

0,0_23189 _,0669_ 6*025 C._257 1,41379 I*_061

3.C:245_Y 0,_548 6,695 0,0027N 1,4.81g 1,4436

O,OU2_b02 _.06_S 6,N6_ O,OGZ?_ 2,_2_ %,_137

0*0025162 0,_6286 6,29_ 0,0027{ 1,397_4 1.N116

0,CUZ4002 0,06132 6,115 0,092?6 1,391o2 1.35_q

9.d_23728 q,_5996 5,_5_ 0._0289 1,38617 1,_818
0. Ut'2638S 0*05870 5,_4d 0.00_6_ 1,380_0 1o_001

0,0v26971 0,_57_1 5.719 0,J02_8 1*375d0 1,41_7

O,C_Z?40N 0._5616 5,59_ :,_0256 1.36g_8 1_N150

0,0_26124 0.05377 5,3_ 0._0251 1,3_84t %oN_26

0,6_286fl4 0._515_ 5,L53 0.002_I 1,_7_9 1,_117

_*0L2986_ C,:49_5 4,_4_ _,0324_ 1,_36_q 1,_389

0,GC31516 0,347Y0 4.?45 9,0G_kC 1,325_k 1.NT38
0.0031238 _.04_?_ _.558 0°00238 1.31N_9 1,_311

_._G3187_ G._4_06 _.38_ _.0_3c 1,_3_Z 1,4155

0*_C32N54 0.04254 4.221 O.QCEN£ 1.29350 1,NC32

0,0U34_19 O,d_13E k._6_ G.00220 1,_831_ 1.4827

3,0_32749 0,03967 3,g2_ 0,00_;I I,_72_0 1,_6W5

0.0_31761 0.Q_872 3*Tq= C,JOZSN 1,26306 1.3135
3,[_326P4 0.d3771 3._7_ O,uOZ_3 1.Z5;o3 1,3_3

0. P83_269 0.03080 3,5?3 0.002ol 1._NSO? _,_e;2

0._u_262_ 0.03597 3.w7> _*:_262 1.237_1 1,2_9

0*0030750 6*1)3W50 3.301 U.00Z?5 1._210_ 1*_W0

3. C_292_T 0*3_3N1 3,17J 0.C'2_ 1,_.7_9 1,17_1

0*002_091 Q.dX25_ 3.U63 0._£3_ l*Lq&v_ I,Z_

3*UL2748_ 0,0321¶ 3.G1_ b*_0322 l*l_g_l 1.127_

_,0u2619_ 0*03240 _*_34 0,00_ 1*1790? 1.8938
0, b_25211 _,03_23 2.911? O.OOJS_ 1.;14+6 1*_E

3*G_246N1 C,2310_ 2,87d (.CC3_E I.L_9*? 1..w_q

O.Gu2T16O O,lJ3U62 2,_31 O.0t'_}_ %,161/( 1,+037
0.0&2_657 C.U3J4_ _,_1_ G*QC_ c L.l_?i_ _.3q_

0,_b2092_ &*03_10 7./5, b.OOwW_ _.I_7+_ :*_5!C
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C-12

Table C- 12

Second and Third Virial Coefficients for Oxygen

T B C T B C

(K) (cm 3 Imol) (cm 3 Imol) 2 (K) (cm 3 Imol) (cm 3/tool) _

85

90

95

IO0

105

110

115

120

125

130

135

140

145

150

155

160

165

170

175

180

185

190

195

200

205

-267.78 -21462 210 -44.66 1580

-240.67 -12764 215 -42.47 1537

-217.51 - 7058 220 -40.02 1498

-197.54 3326 225 -37.90 1461

-180.20 904 230 -35,89 1428

-165.05 644 235 -33°98 1397

-151.71 1609 240 -32.17 1368

-139.91 2187 245 -30.45 1342

-129.41 2507 250 -28.81 1317

-120.02 2659 255 -27.25 1294

-111.59 2702 260 -25.77 1273

-103.98 2677 265 -24.34 1253

97.08 2611 270 -22.98 1234

90.81 2522 275 -21.68 1217

85.09 2423 280 -20.44 1201

79.84 2320 285 -19.24 1186

75.02 2219 290 -18.09 1172

70.58 2122 295 -16.98 1160

66.48 2031 300 -15.92 1149

62.67 1948

59.14 1871

- 55.85 1801

- 52. 77 1738

- 49.89 1680

- 47.20 1628

Precedinl[paleblank
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C-12a

Table C- 12a

Parameters for Calculation of the Second and Third

Virial Coefficients for Oxygen

(See Equations on Sheet A-12)

B I = -1.5226420059 x I0 _

B_ = 2.7768311172 x 104

B_ : -1.8606884996 x 10 s

B 4 = 5.5834774260 x l0 s

B_ = -6.5056457930 x l0 s

C I = 3.3711154314 x l0s

C_ = -Z.5369852041 x 107

C 3 = 7.6407469222 x i0 e

C 4 = -1.1480733696 x I0 l°

C s = 8.6044663037 x 101°

Ca = -2.5679270159 x 1011
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C-20

T

K

Table C-ZO

THE SPECIFIC REFRACTION AND REFRACTIVE INDEX

OF SATURATED LIQUID OXYGEN AT THREE NAVELENGTH$

_358 A 5461 A 6939 A

DENSITY R N R N R

crn3/tool cm3/mol cm3/mol crn3/mol

54.35 0.0400 4.0661 1.2631 4.0003 1.2592 3.9630 1.2567

56000 0.0_06 4.0568 1.2616 4.0009 2.2577 3.9637 1.2552

58.00 0.0403 4.0576 1.2596 4.0017 1.2559 3.9645 1.2534

60.00 0.0401 4.0584 1.2579 4.0025 1.2541 3.9653 1.2516
62.00 0.0398 4.0691 1.2660 4.0033 1.2523 3.9660 1.2_98

64.00 0.0395 4.0699 1.2642 _.OOkl 1,250_ 3.9668 1.2479

66.00 0.0392 4.0607 t.2523 4.0049 1.2486 3.9676 1.2_61

68000 0.0389 4.0615 1.2504 _.0057 1.2467 3.9664 1.2_43
70.00 0.0386 _.0623 1.2_85 4.0064 1,2448 3.9692 1.242_

72.00 000364 k.0631 1.2k66 _.0072 1.2430 3.9699 1.2406

74o00 0.0381 4°0638 1.2447 _.0000 1.2411 3.9707 1,2387

76,00 0.0378 400646 1.2_27 4.0088 1.2392 3.9715 1.2366
78®00 0.0375 4o065_ 1.2406 _.0095 1.2372 3o9723 1.2349

80.00 0.0372 4.0662 1.2368 4.0103 1.2353 3.9730 1,2330

62.00 0.0369 4,0669 1.2368 _.0111 1.2334 3.9738 1.2311

84.00 0.0366 4.0677 1.2348 4.0119 1.2314 3.9746 1.2291

86,00 0.0363 4.0685 1.2328 4.0126 1.2294 3.9754 1.2272

88,00 0.0360 4.0692 1.2308 4,0134 1.2274 3.9761 1.2252
90.00 0.035? _.0700 1.2287 _.0142 1.225_ 3.9769 1.2232

92.00 0.0354 _.0708 1.2266 4.0150 1.2234 3.9777 1.2212

9_.00 0.0351 k.0716 1.2246 4.0157 1,2213 3.9785 1.2191

96.00 0.0347 4.0724 1,2224 _.0165 1.2192 3.9793 1.2171
96.00 0.0344 4.0731 1.2203 4.0173 1.2171 3.9800 1.2150

100.00 0.0341 4.0739 1.2181 4.0181 1.2149 3.9808 1.2126

102.00 0.0338 _o0747 1.2159 _.0189 1.2126 3.9816 1.2107

104.00 0.0334 4.0755 1,2136 _.0197 1.2105 3.982_ 1.2085

106.00 0.0331 4.0763 1,211_ _.0205 1,2083 3.9832 1.2063

108.00 0.0327 4.0771 1.2090 _.0213 1.2060 3.9640 1,2040

110.00 0_0324 k.0779 1.2067 4.0221 1.2037 3.9848 1.2017

112.00 000320 4.0767 1.2042 4o0229 1.2013 3.9856 1.1993
11_.00 0.0316 4.0795 1.2018 4.0237 1.1989 3.986_ 1.1969

116.00 0.0312 _.0804 1.1992 _.024S 1.1964 3.9873 1.1945

118,00 0.0308 _.0812 1.1967 4.0254 1,1938 3.9881 1.1920
120.00 0,030_ _.0620 1.19_0 4,0262 1.1912 3.9809 1.1894

122.00 0.0300 4.0029 1.1913 4.0271 1,1665 3.9898 1.1867

124.00 0.0296 _.0636 1.1084 _.0279 1,1657 3.9907 1,1839

126.00 0.0291 4.0847 1.1855 4.0288 1.1629 3.9918 1.1811
128.00 0.0287 _,0056 1,1825 4.0297 1.1799 3.9925 1.1781

130.00 0.0282 4.0865 1.179_ _.0306 1.1768 3.9934 1.1751

132.00 0.0277 4.007_ 1.1761 4.0316 1.1736 3.9943 1.1719

13_.00 0.0272 _.0884 1.1727 4.0326 1.1702 3,9953 1.1686

136.00 0.0266 4.0094 1,1690 4.0336 1.1666 3.9963 1,1650
138.00 0.0260 _.0904 1,1652 4.0346 1.1628 3.9973 1.1613

140.00 0.0254 4.0915 1.1611 4.0357 1.1588 3.9964 1.1573

142.00 0.0247 4.0926 1.1567 _.0368 1.15_4 3,9995 1.1530

144.00 0.0240 _.0938 1.1518 _.0380 1.1_97 _.0007 1.1483
146.00 0.0232 _.0951 1.1465 4.0393 1.144_ _.0020 1.1430

148.00 0.0222 4.0966 1.1_0_ 4.0406 1.1384 _.0034 1.2371
150.00 0.0211 4.0980 1.1332 _.0422 1.1313 4.0049 1.1300

152,00 0.0196 _.0999 1,1238 4.0_41 1.1220 4.0068 1.1209

15_.00 0.0171 4.1020 1.1074 4.0_69 1.1059 4.0097 1.1049
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C-22

Table C- 22

Joule-Thomson Inversion Curve

T P Density

K atm mol/cm 3

125 15.60 0.02942

130 52.71 0.02907

135 86.45 0.02869

140 119.17 0.02835

145 150.87 0.02802

150 178o30 0.02765

155 204.56 0.02729

160 232.57 0.02700

165 256.29 0.02666

170 278.96 0.02633

175 300.60 0.02600

180 321.28 0.02569

185 340.06 0.02537

190 357.65 0.02504

AP*

arm

1.83

1.98

2.13

2.32

2.58

Z.61

Z°91

2.92

3.13

3.23

3.43

3.49

3.81

3.80

* Estimated uncertainty

Precedingpageblank 4,z



Table C-24

Latent Heat of Sublimatibn and Sublimation Pressures

Of Oxygen

Temperature Pressure
Heat of Sublimation

K
mm Hg cal/mol

Gas-Gamma Solid

54. 352 I. 09842 1961.50

54. 000 9. 75732 x 10 -1 1962.96

52. 000 4. 82056 x 10-z 1971.19

50.000 2.24393 x 10 "1 1979.33

48. 000 9. 76741 x 10- _ 1987.45

46.000 3. 94036 x 10- _ 1995.58

44.000 1.45779 x I0-_ 2003.76

43.772 1.29373 x I0-_ 2004.70

Gas- Beta Solid

43. 772 1.29373 x 10 -9 2182.30

42.000 4.48106 x 1(7" _ 2189.39

40. 000 I. 20464 x 10- _ 2196. 12

38.000 2.80896 X 10 -4 2201.45

36. 000 5. 55266 X 10- 5 2205. 38

34.000 9.04639 x 10- 8 2207.94

32.000 1.17269x 10- s 2209.22

30. 000 I. 15688 x I0 "_' 2209.28

28. 000 8. 20283 x 10 -9 2208.22

26.000 3.87961 x 10-1o 2206.10

24.000 1.]0816 x 10 -11 2202.96

23. 781 7.24252 x I0-I_ 2202.56

Gas-Alpha Solid

23.781 7.24252 x 10 -_ 2224.98

22.000 1.60715 x 10 -_s 2220.94

20. 000 1.00696 x 10- _s 2214.50

1 cal = 4.184 5

J/vnol*

8206.9

8213.0

8247.5

8281.5

8315.5

8349.5

8383.7

8387.7

9130.7

9160.4

9188.6

9210.9

9227.3

9238.0

9243.4

9343.6

9239.2

923O.3

9217.2

9215.5

9309.3

9292.4

9265.5
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C-35

Table C-35

Values of Surface Tension for Oxygen

TEMPERATURE SURFACE TENSION
DEC K OYNE/CH

TEMPERATURE

DEC K

SURFACE TENSION

OYNE/CM

50.00 21.6_ 75,00 17.08
59.00 21.37 76.00 16.82

60.00 21.10 77.00 16.56

_1.00 20.83 78,00 16,30
6Z.O0 20.55 79.00 16.04

63,00 20.28 80.00 15.78

5_.00 20.01 81.00 15.52
65.00 19.74 82.00 15.Z7

66.00 19._7 83.00 15,01

67.00 19,Zl 84.00 14.75

68.00 18.9_ 85.00 14.50

69.00 18.67 86.00 14.24
70.00 18._0 87.00 13.99
71.00 18.1_ 88.00 13.7_

TZ.O0 17.87 89.00 13.49

73,00 17.61 90.00 13.23

T_.O0 17.35 91,00 12.98
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I0. Index

SECTION Zt THERHODYNAHIC PROPERTIES

N_RTV_n THFRNn_YkAMT_ PROp_RTT_

ENTHALPY

ENTROPY

F_F_ FNFD_Y

A9

AlO

INTERNAL ENERGY
THERNOOYNAHZC DIAGRAHS

____.t_L_OZAGI_NS

P-H DIAGRAMS

T-S OIAGRANS

EQ.ATTNN NF _TAT_

INTERHOLECULAR POTENTIAL FUNCTION
LENNARD-JONES POTENTIAL

VTRTAL C_FFTCT_NT_

SECONO VIRIAL COEFFICIENT

THIRO VIRIAL COEFFICIENT

AZl
A37

A31_

A37

A37
&11

A13

A13

_-AJ_

A12

A12
FXCF_S PROPERTIES

FIXED POINTS
CRITICAL CONSTANTS

__ CRZTTCAL OENSTTY

CRITICAL PRESSURE

CRZTZCAL TEMPERATURE
NORHAL BOTL]NG POINT

SOLID-PHASE TRANSITIONS

TRANSITION TEHPERATURES

_ __TR.IP_LE___QINT_GO_qSTANTS

TRIPLE POINT O(NSZTY

TRIPLE POINT PRESSURE
TP.IPLE POINT TEHP_RATURE

HEAT CAPACITYt SEE SPECIFIC HEAT
HEAT TRANSFER AND PRESSURIZATION PARAHETERS

__OEAL_C_t:__P_,.GeERI.[E.,_THF._NOOyNAHIC

JOULE-THONSON EFFECT
INVERSION CURVE

__ JnuLE-THOH_n_ _n_FT_T_NT

__ ___ __A41_
At4

A14

.... Alk

A14
A14

AlAtA_6
A14

A.L4_

A14

A14
&ik.

A43

__ __A,J.J.

AZ2
AZ2

...... _.2.

JOULE-THONSON INVERSION CURVE

LATENT HEAT: SEE PHASE TRANSITION PROPERTIES
NZ.X_TU_RGPERTZ_$ ......................................

PHASE EQUILIBRIA

LIQUID-SOLID EQUZLIBRZUH

.......... LIQUZ0-VAPOR__EQU.TLZBR_U_N_ .....

PHASE SEPARATION

SOLID-SOLIO EQUILIBRIUH
SOLZD_VAPOP._EQUZLIBRZ.UH__

VAPOR-VAPOR EQUILIBRIUN

OTHER EQUILIBRIA

___5_OLU.BILITY ___

PHASE TRANSITION PROPERTIES
LATENT HEATS

......... HEAT_OF_ FUSIOn__

HEAT OF SUBLIMATION

HEAT OF TRANSITION

_____HEAT_..0F.VAPORZZATI.0N
HELTZNG CURVE

HELTING POINT

HELTING PRESSURES

A22

Aatl

441

A41

A41

A41
_ Aatl

A41

A41

......... AZ3_

A24

A46

A26

AL_

A27

422



PHASE OIAGRAN

SATURATED LIQUID DENSITY
RATIJnATFn VAPOR nF_RTTy

SATURATION SPECZFIC HEAT

VAPOR PRESSURE

PRESSURE_ _EE PVT PROPERTIE_

PVT PROPERTIES
BOYLE POINT

CONPRESSZBZLZTY

ADIABATIC COHPRESSZBILITY
COHPRESSIBZLITY COEFFICIENT

Z_OTH£RNAL CONPRE_TRZLITY

VDLUN£ EXPANSZVITY

CONPRESSI8ILZTY FACTOR

NOLAR VOLUNE

(XPANSZVITY
_JV.T._I_LTL

SPECIFIC VOLUHE

SATURATION PROPERTZESt SEE ALSO PHASE TRANSITION PROPERTIES
_NT_ PQNP_RTTF_ ......

DISPERSION

SONIC VELOCITY
_ _C_JMn ARKnDPTT_M

SOUND VELOCITY

SPEED OF SOUND
VFLOCTTY OF SOUMN

SPECIFIC HEAT

SPECIFIC NEAT AT CONSTANT PRESSURE
KP_TPT_ HFAT AT _N_TAMT VNLUNF

SPECIFIC HEAT AT SATURATION

SPECIFIC HEAT RATIO
_URLTNATTaN PRF_UR_

SURFACE TENSION
SURFACE ENERG_

TEHP£RATUR_. _FF PVT PROPERTIES
VAPOR PRESSURE

VOLUNE_ SE_ PVT PROPERTIES

SECTION IIe TRANSPORT PROPERTIES

ACCONODATION COEFFZCIENT

DIFFUSION

_ NTFFU_TaM cnFFFT_T_N T

NASS DZFFUSIVITY

SELF-DIFFUSION COEFFICIENT
THFRNAL DTFFU_TON

THERNAL OZFFUSZVITY

ELECTRICAL CONDUCTIVITY
PRAN_TL NUN_F_

THERHAL CONDUCTIVITY

(UCKEN FACTOR
THFgNAI TGAMKRTBATT_N

THERHOHOLECULAR PRESSURE DIFFERENCE

THERNONOLECULAR PRESSURE RATIO

VT_O_TTY

BULK VISCOSITY
DYNAMIC VISCOSITY

__KZNEHATZC V£SCDSZTT

SHEAR VISCOSITY

A28

A32

A3Z

A18

A38

A30
A12

A,/o
A2

A4

A3

A30

A30

A99

A30

A30

A32

A33

A33

A33

. A3.3

A15

A16.
A18

A17

_A38

A35

A99

A38

A1
A6

_ A6

A6

A6
A6

A7

A8

A29

A36
A36
A_4

kk.4

A44

A39

A3Cj
A39

A3cJ

A3Cj

SECTION IZIt PHYSICAL PROP(-RT_ES

DIFFRACTION

ELECTRON DIFFRACTION
U_n n_ _T_F_CTZOH

X-RAY DIFFRACTION

ELECTRICAL PROPERTIES

nT_LFCTRTC _FAKnONN

A.24

A99

A99
A99

A99

A_S, ADC_
AA
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OIELECTRIC STRENGTH

ELECTRICAL BREAKOOHN STRENGTH
ELFCTPTCAL CONnUCTTVTTY

ELECTRICAL RESISTANCE

IONIZATION POTENTIAL

__.._TJ_nTATTDN
ALPHA RAOIATION

ELECTRON RADIATION
_AMMA RAOTATTnN

NEUTRON RADIATION
LIQUID STATE PROPERTIES_ SEE THE PARTICULAR PROPERTY

LIQUID STRUCTURE

NAGNETIC PROPERTIES
HAGNETIC SUSCEPTIBILITY

MAGMFTTTATTON

HOLECULAR WEIGHT
NUCLEAR PROPERTIES

ESR

NHR

OPTICAL PROPERTIES

_.__ SPECTRA. INFRARED. SEE AL_D RADIATTVF PROPERTTF_

CLAUSIUS-HOSOTTZ RELATION
DIELECTRIC CONSTANT

..... FNZSSZVZTY

INDEX OF REFRACTION

RADIATION ABSORPTION

RADIATIVE PROPERTTES

REFLECTANCE
SPECTROSCOPY

.VIBRATIONAL PROPERTIES

TRANSNITTANCE

SOLID STATE PROPERTIES

CRYSTAL STRUCTURE
OEBYE CONSTANT

LATTICE PARAMETER

_OLZO DENSITY

SPECIFIC IMPULSE

A8

A8
AA

A8

A99
Agg_

A99

A99
AQQ

Ag9

A99

A99
AQci

Alk

AgCJ
AQQ

A99

A31 e A42 t A99
Ak2

AS
AS

A20

A_2
A31

A99

A4Z • A99
A_b2 • ACjCJ

A99

A99
AcIQ

A99

Agg

A99

SECTION IVq, ALPHABETICAL KEY NORD LIST OF PROPERTIES

AB,_LRP_T_,T____INE]_RED.* SEE ALSO RAnTAT][V£ PROPERTIES

ACCOHODATZON COEFFICIENT

ADIABATIC CONPRESSIBZLITY
ALPUJLRACZA31_N

ATONZC WEIGHT
BOILING POINT

BO_YLE_ P OT MT

__A_42

A1

A40

A14
A14

A12.-

BULK VISCOSITY

CLAUSIUS-NOSOTTI RELATION

COE__0F___VnlUME EXPAMSTn_

COMPRESSIBILITY
COMPRESSIBILITY COEFFICIENT

COHP_BZLITY_F_AC_TOR_

COMPUTER PROGRAHSt HAJORt SEE PAGE 3 TEXT

CP
CP.._,_Z_._COKST_ANT-_

CRITICAL DENSITY

CRITICAL PRESSURE
CRIZZCJU..IEHP-ERJLTJ_

CRYSTAL STRUCTURE

CSAT

.CV

OEBYE CONSTANT

DEFINITIONSt SEE THE PARTICULAR PROPERTY
DENSITY ...........................

DIELECTRIC BREAKOONN

DIELECTRIC CONSTANT

CI_TRIC.S-T-RENGTH

DIFFRACTION

DIFFUSION

DIFFUSION COEFFICIENT

.-.
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A39

AS

A2tA41AkOsA47
A2

AIS

AI4-

A14

A14

klk
A99

A18

A99

A30
A8

AS

A99
A6

A6



DZSPERSZON
DYNAHZCVZSCOSZTY

ELEGTRZCALCONOUCTZVZTY
ELECTRZCAL PROPERTZES

-EI_CTRZCAL-f_:.SZSTANCE_ ............................

ELECTRON DZFFRACTZON
ELECTRON RADZATZON

ENZSSZVZTY

[NTHALPY

_M?HAIPY _f f_?T_M

ENTHALPY OF SUBLZNATION
ENTHALPY OF VAPORZZATZON

rNTDnDy

EQUATZON OF STATE

ESR

EXCESS PflOPERTZES
EXPANSZVZTY

_T_Fn PnTMT_

FREE ENERGY

CANNA RADZATZON

_lLA_ - _A_ FQUZLTRDTUN

HEAT CAPACZTY

NEAT OF FUSZON

H_AT Nr _URLTMATTNM

HEAT OF TRANSZTZON

HEAT OF VAPORZZATZON
NFAT TDAN_FPD ANn pG_UOTTATTn_ pARAI41=TFR_

H,-S OZAGRAHS

ZDEAL GASPROPERTZESt THERNOOYNAHZC
TMnFY N_ D_DA_TT_M

ZNFRAREQ ABSORPTZON
ZNTERNOLECULAR POTENTZAL FUNCTZON

TNT_BMAL FNFR_y

ZNVERSZON CURVE

ZONZZATZON POTENTZAL
TRRAnTATTnN

ZSOTHERNAL COHPRESSZBZLZTY

JOULE-THONSON COEFFZCZENT
.lhlll _*TMNN_NM FFVF_T

JOULE-THONSON ZNVERSZON CURVE

KZNEHATZC VZSCOSZTY

A99

A39
A8

A8

A8_ A99
A8

Agg

A99

A99

A31,A(J9

AS
A23

A24

A2S

......... JL2n

A11

A99
........... A36

A41
A47

A_4-

A4S

A99

AlS,A16eAiT_A18

AZ3

A46

A2S

A43

A37

A19
,_n

A42

A13

A2Z

A99

LATTZCE PARANETER

LENNARD-JONES PQTENTZAL

LZQUZD STRUCTURE

LZQUZO-VAPOR EQUZLZSRZUN
MAGM_TT_ _P_TT_

NAGNETZC SUSCEPTZBZLZTY

flAGNETZZATZON

HELTZNG CURVE

NELTZNG POZNT

NZXTURE PROPERTZES

HOLAR VOLUNE

NIDL£CULAR MFTGHT

NOLLZER DZAGRAN

NEUTRON CZFFRACTZON
N_UTR_N RA_TATT_M

NNR

NORMAL BOZLZNG PQZNT

NUCLEAR PROPERTZES
OPTZCAL PROPERTZES

_TH_ _Q_T[TR_TA

P-H OZAGRANS

PHASE DZAGRAN

A4

A22

A22

A39

_A24_,A2S

A99
A13

___ A41

A99

A41

A99

A99

A6

AZ6
A14

.... ----A27

A41

A30

A37

A99

A99

A99

A14

A99
AY9

A31sA42_A99
A41

A37
AZ8

A41
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PHASE SEPARATION

PHASE TRANSITION PROPERTZESq SEE SECTION I

A41

PRESSURE1 SEE PVT PROPERTIES
PRESSURE - ENTHALPY DIAGRAN

_T__DkTJ

A3T

PVT PROPERTIES

RADIATION ABSORPTION
RADIATIVE PRDP_RTTES

REFLECTANCE

REFRACTIVE INDEX

SATURATED LIDUID DENSITY

SATURATED VAPOR DENSITY

SATURATION PROPERTIES, SEE ALSO PHASE TRANSITION PROPERTIES
SATURATIGN SPFCTFTC HEAT

SECOND VIRIAL COEFFICIENT

SELF-DIFFUSION COEFFICIENT

/SHEAR V_SCQSZTY

k30

A42

A99
A20

A3Z

A32
AtA

A12

A6
AXq

SDLZD DENSITY

SOLID-PHASE TKANSZTZONS
SOLZn--_QL_D _QUTL_BRTUN

SOLID " SDLID TRANSITION

SOLID STATE PROPERTIES

SOLID-VAPOR _QUILZRRIUN

SOLUBILITY

SONIC PROPERTZESs SEE SECTION I
_NNTC VFLN_TTY

A99

AtAtA46

A24pA_6
A99

AAL

A-q[-_

SOUND ABSORPTION

SOUND VELOCITY
..CLIPSn TF T C: NEAT

SPECIFIC HEAT AT CONSTANT PRESSURE

SPECIFIC HEAT AT CONSTANT VOLUNE
SPECTFTC HEAT AT SATURATION

SPECIFIC NEAT RATIO

SPECIFIC IHPULSE
_._Pf:f, ZF_ZC_ vnt.HE .

SPECTROSCOPY

SPEED OF SOUND
_URL "r HATT DN

SUBLINATION PRESSURE

SURFACE ENERGY

._,I_F.J_ E TEN_IQN

S USCEPT I BI L Z T Y

TEHPERATURE_ SEE PVT PROPERTIES
TFHPFRATURF - EkiTli_nPY nTAC.RAN

THERNAL CONDUCTIVITY

THERHAL DIFFUSION

T_LEmULL__

THERNAL TRANSPIRATION

THERNOOYNAHIG DIAGRAHS

THERHONOLECULAR PRESSURE RATIO

THERHOPHYSIGAL PRDPERTIESt SEE SECTION X. I1. oR T]!
T_ VIRZJU._ CQEFFTCT£:NT

TRANSITION TEHPERATURES

TRA NSHITTANGE
TJ2Jr_.LE_ _O._J N T S

TRIPLE POINT DENSITY
TRIPLE POINT PRESSURE

TRIPLE P 0.1.NI _ _:Jm_EA_LT URE

T-S DZAGRANS

UNCERTAINTIES_ SEE THE PARTICULAR PKOPERTY

VAPQR-VAPOR EOUILIBR_UN
VELOCITY OF SOUND

VZ BRATZONAL PROPF.RYIF.5 ..................

VIRZAL COEFFICIENTS

VISCOSITY

VOLUl_o- _ P_V-T- PJ_)P-F.R33_S ......................

VOL UNE EXPANSIVITY

X-RAY DIFFRACTION
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,t34

A33

ASS*A'I &.. AIT.At •

A15
A16'
At&

AIT

Agg
A3A

A42_A99
A33

,, A2k_A3&
A38

A99
A3S

A36

A6
AZ..

A44

A37

Ak,k

A44

A14

Ag$

A14

A14

A3T

_. A._lt,

A41

A33

AatZ. A99
AIZ

A39

A47

A99
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