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FOREWORD

This report presents the results of work performed at REMTECH's Huntsville
office and the Marshall Space Flight Center's Impulse Base Flow Facility (IBFF).
The work was conductea in response to requirements on NASAR-32997. This report
is the final report on this contract and deals with thermal testing of solid
rochet booster thermal curtain samples of the Space Shuttle.

The NASA technical monitor for this work was Mr. Eddie Brewer of the System

Dynamics Laborarory.

ACKNOWLEDGEMENT

The authors wish to acknowledge the assistance of Mr. Richard Somers of
REMTECH for his helpful contributions in several areas of the test technical
design.

In addition, n.merous personnel at the MSFC Wind Tunnel facilities were
instrumental in the successful accomplishment of the test objectives. In particular,

acknowledgement is given to Mr. Hai Gwin.

- ——

5 AR Y

.
gl Sy

%

*

—————T

t: ,.

T e e g



LR B T T

L o .

e rsnpsan
QAR viprvepat I ST TPy Ty 27

It

TR T S U T T U S T S U AV B VY
REMTECH INC. RTR 035-1
TABLE OF CONTENTS
SECTION PAGE

Foreword . . . . . L . i i s e s s e e e e e e e e e e |
Acknowledgement . . . . . . . . ¢ 0 i it h e e e e e e e e i
1 Introduction . . . . .. .. ... .. 00000 1
2 Hardware Design . . . . . . & . ¢ . v i i b e e e e e e e 3
2.1 Thermal Curtain Sample . . . .. .. e e e e e e e 3
2.2 Flow Hardware . . . . . .. ... e e e e e e e e e 5
3 Measurements . . . . . . . . .. . 0. i e e e 7
3.1 Steady State . . . . . . . . . .. 00 . . 7
3.2 Transient . . . . . .. L L s e s e e e e e e e e 9
4 Conclusions . . . . . . . . ... ... e e e e e e e . 13

Appendix A - Steady State Test Data

Appendix B - Transient Test Data

i1

....
P

- -

D AN S b o M BT St s bl gz




vt e e ke o et el o W 2t A

A e———

—_ =

e

[S—

E«- L ]

PRy

}

U T T A T U U VRRUD Tt U FUUPn W o i

REMTECHKH INC. RTR 035-1

Section I

INTRODUCTION

This report describes a series of heating tests conducted on samples of
the thermal curtain material which will provide thermal and acoustic protection
in the base region between the nozzle and outer skirt on the Space Shuttle solid
rocket boosters (SRR). The tests were conducted to provide data on the porosity
of the material and to provide data on the thermal response characteristics to a
step change in heating. This data was required to support desion calculations to
predict if the curtain would remain on the SRBs during reentry. These calculations
were conducted by NASA/MSFC personnel and were primarily concerned with predicting
the temperatures which the curtain layers will reach for reentry flight conditions.

The tests were conducted at the Impulse Base Flow Facility (IBFF) located at
Marshall Space Flight Center. For the porosity measurements a steady state flow
of air at 70°F, 500°F, and 1,000°F was passed through a sample of the curtain mat-
erial and measurements of the flow rates were made at different pressure drops
across the sample. For the transient measurements, a sample of the curtain material
was subjected to a step change in temperature as air was passed through the sample.
Measurements of the heat flow through the sample were made as a function of time
after the input of the heat pulse. All the measurements were conducted on a
9 inch diameter sample of the curtain material. The sample consisted of three layers
of curtain panels. Fach panel was made of combinations of quartz and fiberglass
cloth between which a fiberfrax filler material had been stitched.

Descriptions of the hardware design and test procedures are provided.

Data are provided in engineering units for the flow conditions and temperatures at
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‘ |
which measurements were conducted. No analysis of the measurements are provided |
| since the contractural obligation was onl; to provide reliable measurements on
{: the samples. These objectives were met.
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Section 2
HARDWARE DESIGN

The hardware design consisted of the design of the curtain test sample,

| the design of the flow, and heating hardware needed to obtain the required measure-

ments. These designs are described in the following subsections.

N
I
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2.1 _Thermal Curtain Sample

[ e

o

[vd

The design of the thermal curtain sample is shown in Fig. 1. The require-
ments of the design were that the sample provide the maximum flow area possible and

be configured similar to the actual curtain utilized on the SRB. The maximum

P e LY

sran

area was calculated utilizing the IBFF vacuum pumping capacity at the required
simulated IBFF chamber pressure at which tests were to be conducted. These cal- ;) %
culations indicated that a 9" diameter sample could be tested at a flrw rate of !
0.1 1bm/sec which was the maximum flow expected for the specified chamber pressure,

which ranged from 0.5 psia to 4 psia.

The sample consisted of three individual curtains constructed as shown in

¢ . ? L. o
[ "
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# Fig. 1. On the SRB three curtains are utilized for thermal and acoustic protection. ;

H H
* l; The outer curtain (labeled 1 in Fig. 1) is constructed of two layers of quartz i
’ ;
3 cloth between which a fiberfrax fill is quiited. The two inner curtains (labeled I

|
&3

L e

2 and 3 in Fig. 1) are constructed with a quartz and fiberglass cloth between

1
3
b

which the fiberfrax fill is quilted. The quilting pattern is basically a 2"

square pattern as shown in Fig. 1.

On the flight curtain an 1/8" diameter fiberglass cord is woven through the

|

two outer curtains to provide additional strength. In the test sample this weaving
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was simulated by the five penetrations shown in Fig. 1. This number of penetrations
per area was equivalent to the penetrations on the actual flight curtain. The
penetrations at Position C in Fig. 1 are dimensionally correct to those on the
flight curtain, however, the other penetrations are not dimensionally correct

due to limitations on the test sample area. Figures 2 and 3 show photoaraphs of

the corded and instrumented test sample.

For the sample instrumentation, .010" diameter chromel-alumel thermocouples
were placed inside the sample at the positions A, B, and C indicated in Fig. 1.
The thermocouple wiring was woven through the curtain as shown in the phctographs
and connected to a viscorder for recording during the transient portion of the
testing. Only spot checks of the thermocouple reading were made during the steady
state measurements to assure that the curtain had reached the required steady
state temperatures.

Also, on the actual flight curtain a layer of polyethylene is stitched on
the backside of each curtain to prevent the curtains from abraiding against each
cther during assembly. Since it is predicted that the polyethylene will have
melted prior to reentry the majority of the testing was conducted on samples on
which this polyethelene had been removed. The polyethylene was attached on only
one set of steady state data.

Two sets of test curtains were constructed. One set was principally utilized
on the steady state measurements and the other set was utilized on the transient
measurements. One additional curtain sample was utilized on the first steady
state data measurements. This sample was made of scrapes of curtain material and
did not conform to the criteria of Fig. 1. This sample was useful in initially
establishing flow setting and heater settings needed to obtain the required test

conditions.
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2.2 Flow Hardware

The design of the flow hardware consisted of the selection of flow and
heater components needed to achieve the test conditions. Two flow configurations
were utilized, one for the steady state measurements and one for the transient
measurements. Figure 4 shows the configuration assembly for the steady state
measurements and Fig. 5 shows the configuration for the transient measurements.
The principle differences between the two configurations were in the heater con-
figurations and the run procedures. Both configurations utilized the IBFF vacuum
tank and pumping facility to provide simulated downstream pressure conditions of

0.5 psia to 4.0 psia. The flow assembly utilized an existing steel plenum chamber

(approximately 5.5 I.D. by 20" long) which was attached to the IBFF bulkhead
flange. This plenum chamber had been utilized on some recently completed heating
tests and aiready contained positions for the measurement of the plenum tempei :ture
and pressure. In addition, two Sylvania air heaters (Series 1 1/4") were avail-
able and were utilized in the test assemblies as shown in Figs. 4 and 5. The only
major piece of additional hardware that was needed was a jig to attach to the
existing plenum chamber which would hold the SRB curtain test zample. This jig
allowed for the 9" diameter test sample to be clamped in place using eight "C"
clamps. In addition, an air tight plate could be attached to the downstream cur-
tain clamp ring to allow for checks of gas leakage at circumferential locations
between the curtain samples and the clamp region. Checks on this leakage indicated
an insignificant leakage occurred in this region and would therefore not introduce
inaccuracies in the measured flow rates through the test samples.

For the steady state measurements the hardware was assembled as shown in

Fig. 4. Facility air was passed through a rotameter and a turbine meter both of
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OF POOR QUALITY

which were utilized in recording flow rate measurements. The air was then passed
across two of the Sylvania air heaters which provided the major air heating. The

band heaters located along the plenum chamber provided additional energy input in

order that the maximum required temperature of 1000°F could be reached and maintained.

Insulation was also utilized along the plenum and exterior heater to prevent heat
loss. The Sylvania heaters were controled with 120 volt Variac's. Thermocouples
were available in the air diffuser marifold,in the plenum chamber, along the plerum

walls and in the curtain sample. The thermocouples were referenced to a 150°F

reference junction and read on a digital voltmeter. The plenum and chamber pressures

were read with the IBFF pressure readout system.

For the transient sample measurements the upstream flow measurements and
control arrangement was the same as that utilized on the steady state measurement.
For the flow control at the plenum a different heating and flow arrangement was
required in order to achieve a step change in the flow temperature. A two way
bypass valvewas the key element in this arrangement. This valve allowed for the
air to be flowed and heated through the bypass (not through the sample) until the
air heaters could achieve the required temperature. The air was then quickly
directed through the air samp’= and data was recorded as the sampled heated.

An additional feature of this flow arrangement was the cooling control line, this
allowed for cool ambient air to be passed through the sample after a run and before
the next run. Another different feature was the lininyg of the interior plenum
walls with a piece of the SRB curtain to reduce heat-losses between the air and the
plenum walls. The use of this insulation was found to be insuffient to reduce

heat lost from the air, and the band heaters had to be utilized to provide addi-

tional energy input in order to achieve the necessary 1000°F operating temperature.

g
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Section 3
MEASUREMENTS

The tests were conducted in two phases. First, the steady state measurements

were made followed by the transient measurements. Those are discussed in the

following subsections.

3.1 Steady State

The steady state measurements consisted of making flow rate measurements at

different gas temperatures and pressures across the sample. Flow rate measurements

were obtained at gas plenum temperatures of cpproximately 70°F, 500°F, and 1000°F;

for pressures across the sample from 0.5 to 6 psia. A summary of the steady
state measurement conditions is given in Fig. 6 and the reduced data is provided
in Appendix A. Different test samples were utilized in these measurements. For
the data of October 2, the sample was three thicknesses of a disgarded curtain
sample made to the actual flight dimensions. This sample allowed for initial
check-out of the flow system and heating capability.

A good test sample, as specified by Fig. 1, was utilized for the data of
October 9, October 10 and October 11. For the data of October 31 a different
test sample which included the poleythylene backing was utilized. This sample
conformed with Fig. 1. The polyethylene backing was removed for the transient
measurements discussed in the next section.

For the reduced data of Fig. 6 and Appendix A the following nomenclature

was utilized.

PP = Plenum Pressure (psia)
PC = Chamber Pressure (psia)
RM = Rotameter Reading (%)

—r

R AR Tl



-

e re Aenan wtetean.

ks b re it ne = o

= Be=

—
——

::: b" =y

o o a | WP

[SRP

REMTECH INC. RTR 035-1
PR = Rotameter Pressure (psia)
TF = Turbine Meter Frequency (Hz)
TP = Turbine Meter Pressure (psia)
PT = Plenum Temperature (°R)
MT = Manifold Temperature (°R)
M = Mach Number Across Test Sample
Wp = Weight Flow from Turbine Meter (1bm/sec)
We = Weight Flow from Rotameter (1bm/sec)
f; = Porosity Using Turbine Flow Rate (%)
g = Porosity Using Rotameter Flow Rate (%)
For reduction of the steady s.ite data the following equations were utilized.
NT = (.015654 + 5.6788 x 10-“ TF) TP/AT (1)
Wp = 1.484 x 10-3 RM /PR/AT (2)
For M <]
v = 1.7102 W/PT/(PCIM VT + .2 M2 (3)
and For M > 1
1 = 2.955 W /PT/PP (4)

No unusual problems were encountered during the steady state 'ieasurements.
The procedures were as follows. The sample was clamped in the test jig and the
blocking plate was attached across the sample face to check for excessive leakage.
The leak check was made by pressurizing the flow lines and plenum to approximately
30 to 40 psia and observing the flow meters for any indication of leaks. Neither
of the flow mete.s indicated a measurable leak for any of the tests runs that were
made. Next the blocking plate was removed and the desired flow rate and operating
pressures were achieved by adjustment of the vacuum pump flow rates and the input
gas rate. The air heaters and plenum heaters were then turned on and the plenum

chamber and wall thermocouples wers observed until the desired test temperature
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RENMTECH INC. RTR 035-1

was achieved at steady state conditions. The flow rate, pressures and temperatures
were then hand recorded and subsequently reduced using a computer code written

in BASIC and utilized on a PDP11-V03 mini-computer. This reduced data is tab-
ulated in Appendix A.

3.2_Transient

The transient measurements consisted of subjecting the curtain ;ample to
a step change in heating and recording the response of the nine thermocouples
that were imbedded in the sample. Six of these measurements were conducted at
the conditions outlined in Fig. 7 of the test matrix. Measurements were in two
gas temperature ranges (600-700°F) and (900-1000°F). The data of October 13 was
not at the desired test conditions which were a test gas temperature of 1000°F,
at a aP of 4 and a plenum pressure of 5 psia. This was primarily due to
insufficient heating in the plenum chamber. For thesc first runs the plenum walls
were not heated, because it was expected that the heating of the plenum chamor
prior to diverting the hot gas through the sample would also preheat the sam, ¢
However, during the runs of October 13, it was found that without the heating of
the plenum walls the gas temperature would loose 30C to 400°F in the unheated
piping from the two way valve to the plenum and in the plenum chamber.

To alleviate this problem, insulatiun was placed along the walls of the
plenum chamber and a heater tape and insulation were utilized along the piping
from the two way valve to the plenum chamber. This along with the heating of
the plenum walls allowed for the transient measurements of October 17 to be
obtained at gas temperatures of greater than 900°F. In order to keep the sample
as cool as possible prior to subjecting it to the step change in heating, the

bypass line shown in Fig. 5 was utilized to pass cooling air through the sample.
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REMTECH INC. RTR 035-1
Immediately prior to diverti.,; ‘e hot gas to the sample the cooling gas was
stopped.

For the transient measurements, a curtain sample as shown in Fiq, 1 and 2
was utilized. The polyethylene backing had been removed. Primary data was from

the plenum chamber temperature and pressure, and 9 thermocouples imbedded in the

sample as shown in Fig. 1. These 11 channeis of data were recorded on a Visicorder

trace as a function of time after the sample was subjected to the heating. De-
flections from these Visicorder traces were read by hand and input to a data
reduction program. A PDP-11-V03 minicomputer provided the pressure and temper-
ature tabulations as functions of time. This data is given in Appendix B.

For this data the zero time mark is the time at which the plenum pressure and
temperature started to respond. Estimates of the data accuracy is + 5% due to
limitations on the readiability of the Visicorder tracer.

As indicated previously, the curtian sample thermocouples were of 0.010"
diameter chromel-alumel. The ple.um therrocouple was also of .010" diameter
chromel-alumel. The junction bead on the plenum thermocouple was completely
exposed and was abproximate]y 1/4" from the 1/8" diameter insulator sheath which
supported tnh: thermccouple and allowed for the wiring to exit from the plenum
chamber. The plenum thermocouple junction was located at the plenum centerline
and 7 1/4" from the face of the curtain sample. The plenum pressure tap was at
the same distance from the sample but 180° apart from the thermoccuple.

The procedures followed in the transient measurements were as follows.

The sample was clamped in the test jig and the blocking plate was installed to
check for excessive leaks. The thermocouples were connected to the reference
junction amplifiers and recorder. Zero and full scale readings were made on the

recorder. The flow was started with the two way valve in the bvpass mode. The
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air heaters were turned on until the air temperature out of the air heaters
reached a steady state maximum value. This was approximately 1200 to 1500°F.
The heater outlet air temperature was monitored from a thermocouple located in
the afr line at the heater outlet. The air line from the two way valve to the
plenum and the plenum chamber were also preheated. Bypass cooling air was passed
through the sample to keep it at a low temperature prior to diverting the hot
gas. The cooling gas was then -ut-off, the recorder started and the hot-gas
diverted through the sample. The plenum pressure had a tendency to over shoot
the required pressure which made it necessary to watch the plenum pressure and
make slight adjustments as the plenum and sample heated. At least twe minutes
of test time was recorded for each run. It was noted that the plenum pressure
responded the quickest and reached essentially a steady state value within 5 tn

10 seconds. The plenum temperature followed this closely, however for most of

the runs it exhibited a slow drift upward in temperature with increasing run time.

This was attributed to the slow heating of the plenum by the hot gas. Most of
this upward drift was evident on the runs of October 13 on which the plenum
chamber was not heated by the band heaters. On the runs of October 17 this drift
was not as noticable due to the additional plenum heating.

The principle difficulties with the transient measurements were associated
with achieving the required gas temperatures in the transient configuration and
unreliable operation of the two way flow valve. The achievement of the required
gas temperatures were obtained on the runs of October 17 after some trial and
error adjustments of the heater controls and operating procedures. The two way
valve was a continuing problem throughout the transient measurements. The valve

was designed for hydraulic use at low temperatures. It was the only inhouse
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valve that could be found which would provide the two way diversion control
required for the flow arrangement. The valve continued to balk and freeze-up
at the high temperature operation and the transient testing was discontinued on

the fourth run of October 17 when the valve failed completely.
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Section 4
CONCLUSIONS

The following conclusions were made based on the observations and results
of the test performed.
1. Both steady state and transient measurements of the porosity and thermal
response on samples of the SRB thermal curtain were successfully obtained
in the MSFC/IBFF facility.

2. All hardware performed as designed with the exception of the twc way

control valve. A rew valve designed to operate at 1000°F should be

acquired if similar tests are undertaken in the future. ¢
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Back Side Curtain #3

Back Side Curtain #2

Fig. 3  Photographs of Curtain Samples After Testing
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REMTECH INC. RTP 035-1
Fig 6 SRB Curtain Steady State Measurements
rest | | e [ [ wr T we ] e |
Test Sample Data (°F) {(psia) | (psia) (lbmsec) (1bm/sec)
Check-out 8/2/78 | 500°F 5 4 .0124 .0139 .233 [.260
sample - _ 3 .0103 .012 .1924 | ,2249
314 NOC CONTOr U U 04 J
1000°F 5 4 .0082 .0095 .188 .2176
3 .0070 . 0081 .1596 |.1854
2 .0059 .0065 L1321 }.1463
1 .0038 .00 L1039 [ .1111
1000°F 10 4 .0156 0175 .1768 | .1987
3 .013 .0147 L1558 |.1764
2 .0103 NORR .1398 |.1512
1 .0059 .0068 1066 | .1234
Good Test 8/9/78 | 78°F | 5 4 0272 | L0217 | .3768 |.387
sample - 3 .0239 .0242 .3296 |.3336
conformed with 2 .0189 .0192 .261 .2659
Fig. 1 - no 1 .0108 .0123 1809 |.2061
polyethelene 76°F | 10 4 .057" 0483 | .3963 |.3317
3 .046. .0438 .3437 | .3209
2 .0364 .0375 .3013 | .3105
1 .0222 .0224 .2442 | .2458
76°F 1 .5 .0014 .0019 L0973 |.1303
5 4 L0273 .0280 .3745 | .3844
1 .0107 0121 1804 | .2040
10 6 .0652 .0533 4478 1.3662
4 .056 .0478 .3849 |.3282
1 .0219 .0223 .2415 | ,2453
500°F 5 4 0127 .04 2364 | .2623
3 L0105 .0123 1937 | .227
2 .0082 .0096 1513 {.1781
1 .0053 .0060 .1198 |.135
500°F 10 4 .0273 .028 L2514 1.2584
3 .0224 .0227 .2204 | .2235
2 .0159 L0175 L1755 1.1934
] .0097 .0108 L1434 | ,1597
8/11/78] 76°F 1 .5 .0010 .0016 ,0693 |.1056
5 4 .0268 .0274 .3677 |.3765
3 .023 0247 .3164 |.3322
2 .0186 .019 .2573 {.2644
] .0106 .0122 L1763 1.2015
76°F 10 6 .0653 . 4465
5 .0622 .425
4 .056 .3843
3 .0459 .3337
2 .0355 .2923
1 . 0205 .2229
.5 L0119 .1792
J ]
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REMTECH INC. ORIGINAL PAGE Is RTR 035-1
OF POOR QUALITY

Fig. 6 (Continued)

*
Test TP PP aP Wr Wg T |
Test Sample Data (°F) | (psia)!| (psia) | (1bm/sec) | (1bm/sec)
8/11/78 | 1000 5 4 .0087 .0097 | .1968 |.2201 e
3 .0069 .0083 | .1569 |.1872
2 .0055 0064 | .1246 | .1446
1 .0034 0038 | .0928 |.1059
: 1000 10 4 .0161 0174 | .1829 | .2023
' 3 .0136 .0149 | .1626 |.179
| 2 .0099 0114 | .1347 | .1554
1 .0061 0069 | .1095 |.1237
97°F 1 .5 .0014 .00%6 | .0948 |.1112
[ 5 4 .0256 0262 | .3512 | .3589
3 .0226 .0232 | .3093 |.3189
2 .0169 0186 | .2373 | .2558
1 .0093 0N7 | .1543 |.1944
84°F 10 6 .0657 .4497
- 5 .0632 .4324
: 4 .0563 .3863
- 3 .0462 .3362
] 2 .0355 .2923
: 1 .0204 .2235
- Good test 8/31/78 | 75°F 5 4 .0059 .0077 .081 |.1057
sample - 3 .0057 .0070 | .0777 |.0957 .
[ conformed with 2 .0046 .0057 | .0638 |.0781 /
Fig. 1 with 1 .0027 0039 | .0451 | .0637 ;
. Polyethelene 71°F | 10 6 | .0154 | .0172 |.1047 |.1169 '
L 5 .0142 ‘016 | .0964 | .1089
| 4 .0127 .0145 | .0864 | .0986
» 3 .0109 0126 | .0792 | .0914
[ 2 .0092 .0103 | .0757 | .0847
1 .0062 .0068 | .0668 |.0736
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RTR 035-1

Test Run
Date No.

TP* PP *

AP

(°F) (psia) {psia)

(1bm/sec)

WT*

10/13/78 1
2

10/17/78 1

~630  ~5.4
~650  ~5.2
~740 ~4.8
~920 ~5.3
~975  ~5.6
~966  ~5.4

4

N

E_ T - I -

.0125
.0116
.0124

*At steady state t > 120 sec

Fig. 7 SRB Curtain Transient Test Measurements
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APPENDIX A

STEADY STATE DATA FOR SRB CURTAIN TESTS
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KKK KK TITLE!SRR SKIRT STEADY STATE FLOW DATA OF 8/2/78 KKKKK
HEADER!FLENUM TEMF AFFROX %00 DEG F FRESS AFFROX S FSIA
G T s T o S T R N S N N R p NE I S I I R T A N N N N N N A T I NI NN R R T s
FF FC RM FR TF TF BT MT AT
(FSIA). (FPSIA) (%) (FSIA) (HZ) (FSIA) (DEG R) (DEG R) (DEG R)
9 1 o8 13.9 797 14,2 999 969 536
MACH # = 1,73 FRES RATIO (FC/FF) = ,199 DEL. FRES SAMFLE = 3.98
WT FLOW-(LBM/SEC) % TURRINE = ,0124 - RHETER = ,0139
FOROSITY-(%) ¥ TURRINE = ,2335 - RMETER = .2608
R S R RN N I SRS NSRRI ETENEIS SRR =
FF FC RM FR 1F TF FT MT AT
(FSIA) (FSIA) (%) (FSTIA) (HZ) (FSIA) (DEG R) (DEG R) (DEG R)
] 2 53 12.4 745 12.6 999 769 936
MACH # = 1,23 FRES RATIO (FC/FF) = .402 DEL #RES ™ FLE = 2,99
WT FLOW-C(LEM/SEC) % TUREINE = .0103 ~ RMETER = k
FOROSITY-(%) ¥ TURBINE = .,1924 ~ RMETER -~ . ®
FF FC R FR TF TF FT i AT
(FSTA) (FSIA) (%) (FSIA) (HZ) (FSIA) (DEG R) (DEG R) (DEG 'O
4,9 3 46 10 689 10.2 299 P69 536

MACH # = .88 FRES RATIO (FC/FFP) = .608 DEL FRES SAMFLE = 1.94
WY FLOW-(LBM/SEC) X TURRINE = 7.,70000E-03 -~ RMETER = 9.30000E-03

FOROSITY-(%) ¥ TUREINE = ,1468 - RMETER = ,1769

PP FC RM FR TF TF FT MT AT
(FSIA) (FS1A) (%)  (FSIA) (HZ) (FSIA) (DEG R) (DEG R) (LEG R)

5 4 32 7.2 8589 7.4 1004 973 536

MACH # = .36 FRES RATIQ (FC/FF) = .81 DEL FRES SAMFLE = .94
Wi FLOW-(LEM/SEC) X TUREINE = 4.,80000E-03 - RMETER = 5.60000€~03
FOROSITY=-(X) ¥ TURBINE = .,1128 - RMETER = ,1309

gy e o O Y L T T T
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T e
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RRKKK TITLE!SRE SKIRT STEADY STATE FLOW DATA OF 8/2/78 KKKk
HEADER!FLENUM TEMFP AFFROX 1000 DEG F FRESS AFFROX & FSIA

o e g N e B N N D AR N I N N R I N N N N A N N N S T I I N R N NN N L SNSRI NI NS I IISN
PF FC RM PR TF P FT M1 AT
(PSIAY  (FSIA) (%)  (FSTA) (Hz) (FSIA) (DEG R) (DEG RK) (DEG R)
4.9 1 46 10,4 704 10,6 1469 1363 536

MACH # = 1,72 PRES RATIO (FC/FF) = ,202 DEL. FRES SAMFLE = 3.935

FORISITY-(X) X JURKRINE = .,188 - RMETER = ,2176
2:=====.=================‘;==:.‘.=‘.=:;.==-'====="_“========::====:==‘-"—3===‘-"-‘: b fer gt g g
23 I RM FR TF T FT MT AT
(PSIA) (FSIA) (0 (FSIA) (HZ) (FSIA) (DEG R) (DEG K) (DEG R)
5 2 41 9,2 668 9.5 1477 1329 53
MACH & = 1.23 FRES RATIO (FC/FF) = .4 DEL FRES SAMFLE = 2.99
WT FLOW-(LEM/SEC) % TUREINE = 7.00000E-03 - RMETER = 8,10000E-03
FOROSITY- (%) X TURRINE = ,1596 - RMETER = ,1854
FF FC RM FR TF TF Fo MT AT
(FSIA) (FSIAY (%) (FSIA) (HZ) (FSIA) (DEG K> (DEG R) (DEB R)
5 3 35 8 4549 8,2 1460 1329 £ 36
MACH ¢ = .9 FRES RATIO (FC/FF) = .594  DEL FRES SAMFLE = 2,03
WT FLOW-(LEM/SEC) X TURKINF = 5,900006-03 - KMETEK = 6.,50000E~-03
FOROSITY-(X) X TUREINE = ,1321 - RMETER = ,1463
PR FC RM FR TF TF PT MT AT
(FSIA) (FSIA) (%) (FSIA)Y (HZ) (®SYIA) (LEG K) (LFG R) (DEG R)
S 4 25 6.4 528 6.5 1443 1295 536
MACH # = .58 FRES RATIO (FC/FF) = 800 DEL FRES SAMFLE =
WY FLOW-(LEM/SEC) % TURKINE = 3,80000E-03 - RMETER = 4.10000E-03
FOROSITY-(¥) X TURKINE = _1029 -~ RMETER = 11

e sabe Bt e B S0 W et rove S rve iy S comd A s SR N WU Sn sae tar T0lb e Some Gmy tad vem fekr veb S S SO e ve mow mv oo W e M SRS L v I TT T rm b e e s mev ST DTS I N TN NN 2l T TT am
R N N T T N L L N N I I T N N N N I S N N N N I NN N N NN NN S SN NN E RE S msEsmssEmsa
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REXKE TITLE!SRBR SKIRT STEADY STATE FLOW LATA OF 8/2/7d¢ L2222
HEADERIPLEM'M TEMF AFFROX 1000 DEG F FRESS AFFROX 10 FSIA

12 3+ -t + + 2 Pt s 3 i Pt E 2t 2 R
FFP FC RM FR TF TF FY MT AT
(PSIA) (PSIA) (X) (FSIA) (HZ) (PSIA) (DEG R) (DEG R) (DEG R)
10 6.1 62 19.4 719 19.7 1452 1270 536

e

MACH & = ,87 FPRES RATIQ (FC/FP) = ,414 [EL FPRES SAMFLE = 3.86
WT FLOW-(LEM/SEC) % TUREINE = .01356 - RMETER = .,017%

FOROSITY-(X) ¥ TURBRINE = .1768 - RMEVER = .1987 -
FF FC KM FR TF TF FT MT AT
(PSIA) (PSIA) () (FSIA) (HZ) (FSIA) (DEG R) (DEG R) (DEG RO
10 7 55 17.2 676 17.4 1450 1300 536
MACH # - .74 FRES RATIO (FC/FF) = 699 [EL. FPRES SAMFLE = 3,02
WT FLOW-(LERM/SEC) ¥ TURERINE = ,013 - RMETER = .0147 d
POROSITY-(X) X TURRINE = ,15% - RMCTER = .1754 :
FF FC RM FR TF TF F1 MT AT -
(FSIA) (FSIA) (X) (FSIA) (HZ) (FSIA) (DEG R) (DEG R) (DEG R) .-
10 8 45 14.4 637 14.4 1443 1278 5336 :
¥
MACH # = ,58 FRES RATIO (FC/FF) = .8 NEL FRES SAMFLE = 2 i
WT FLOW-(LEM/SEC) ¥ TURRINE = ,0103 -~ RMETER = ,0111 ;
FOROSITY- (%) ¥ TUREINE = ,1398 ~ RMETER = 41512
FF FC RM FR TF TF FT MT a7 b}
(FSIA) (FSIA) (%) (FSIA) (HZ) <(FSIA) (DEG R) (DIEG R) (DEG R) i
10 9 31 11.7 438 11.9 1443 1253 335 .

MACH & = .39 FRES RATIC (FC/FF) = ,901 DEL FRES SAMFLE = .99 :
WT FLOW-(LEM/SEC) % TUREINE = 5.90000E-03 -~ RMETER = 6.80000E-03 ]
FOROSITY-(%) X TURERINE = .1066 - RMETER = ,1234

o oEm O CE BN OB O B R e e s P

..
[
 suns SR oo
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13348 TITLE!SRR SKIRY STEADRY STATE FLOW DATN OF 8/9/78 HORRKX
HEADERIPLENUM TEMP AFFROX 70 DEG F FRESS AFFROX S FSIA

- F 3+ 13 1+ 1 3+ 33+ 1ttt F 3 - e o A
FF PC RM FR TF TF PT MT AT
(FSIA) (FSIA) (X) (FSIA) (HZ) (FSTA) (DEG R) (DEG R) (DIEG R)
5 1 €4 2642 941 26.6 =K 3:] 538 833
MACH & = 1.7 FRES RATIO (FC/FP) = ,207 DEL FPRFS SAMFLE = 3.93

WY FLOW-(LEM/SEC) % TURRINE = ,0272 - RMETER = ,0277
FOROSITY-(X) X TURRINE = ,JX764 - RMLTER = .3831

FE T F 13T+ T F 113 - 1 T+ PR F L -1 3 5 5 5 -t bt R e e e e
FF FC RM FR TF TF FT MT AT

(FSIA) (PSIA) (X) (FEIA) (HZ) (FPSIA) (DEG R) (DEG R) (DEG R)
S 2 78 23.2 932 23.6 538 538 538

MACH & = 1.21 FRES RATIO (FC/FF) = .,412 DEL FRES SAMPLE = 2,92

HT FLOW-(LBM/SEC) X TURRINE = .0239 -~ RMETER = ,0242
FPOROSITY-<X) X TURBRINE = .3296 - RMETER = 3334
S AT N N T T N T T S I N N I T T N Y T T R S T N IR NI T AN TIRERS SR
FF FC RHM FR TF ¥ =T MY AT
(FSIA) (PSIA)Y (X) (FSIA) (HZ) (PSIA) (DEG R)Y (DEG R) (DEG KR!
9 3 70 18.4 $23 18.8 538 538 538
MACH # = .89 FRES RATIO (FC/FP) = ,4603 DEL FRES SAMFLE = 1.97
WY FLOW- (LEM/SEC) ¥ TURERINE = .0189 - RMEIER = ,0192
FOROSITY-(X) X TURRINE = .261 ~ RMETER = 2659
FP FC RM FR TF T+ FT MT AT
(PSIA) (FSIA) (X} (PSIA) <(HZ) (FSIAY (IEG R) (DEG R)Y (DEG R)
S 4 55 12 804 12.3 838 538 a3
MACH & = .58 FRES RATIQ (FC/FF) = .,802 DEL. FRES SAMFLE = .99
WT FLOW-(1L.RHM/SEC) ¥ TURRINE = .0108 - RMETER = ,0123
FOROSITY-C(X) ¥ TUREINE = .1809 - RMETER = ,2041
T~ ‘ Fr amme oo
r

gl inigayussls viggyisasas e p el re s £
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OF POOR QUALITY

TITLE!SRR SKIRT STEADY STATE FLOW DATA OF 8/9/78 KoKk

HEADERIFLENUM TEMF AFFROX 70 DEG F

FRESS AFFROX 10 FSIA

e e e S S up S0 T AR Wt IR 4 W B Wad S S i e e S S0 S M s MR Mt S S S S e e T S L T Eie E e Mt ey i B fems st Bat W s T e T e et mm s Ty S Mt M e We S
ER R o e R e e e R

MACH & = FRES RATIO
WT FLOW-(LEM/SEC) X TURRINE

FOROSITY-(Z) ¥ TURRINE

FT MT AT
(DEG R) (DEG R) (DEG R?
534 536 538

DEL FRES SAMPLE = 3.95
RMETER = .0483

e Say e WY S ot WA G S i v Tt L S e b et e e e i S S Rt S S e Y S S WS T S W i Mt e e v S v T s T S S S e T ittt e St B e S S i e e v me
=2 23S It 1t 1ttt - -+ ittt Lt P4t 3 A2 -2 2t F 201 L0

FRES RATIO
WY FLOW-(LRM/SEC) % TURRINE

FOROSITY-(X) X TURBINE

RMETER « 3317

FT MT AT
(DEG R) (DEG R (DEG R)
536 536 536

DEL FRES SAMFLE = 2.94
RMETER = ,0438
RMETER = 3209

S G S S i i G St R B SRs A S e Sem et i T eSS ot v T e T v U S S et e St A e Sem e S S S S T S Sy M=y s Sww - ey fowe =t T S St 4ew mve At Teve e M e Aam et mad e St mam
E 1+ e bbb e b b P e e e — ]

1
|
1
1
1
|
i

MACH 3 = FRES RATIO
WT FLOW-(LEM/SEC) X TUREINE

FOROSITY- (%) X TURRINE

FT M7 AT
(DEG R) (DEG R) (DEG R)
536 534 936

DEL FRES SAMFLE = 2.01
RMETER = ,037%
RMETER = .31035

A T S S et e v S e v Lo e et Mt et e St S e S e St Bae to4 S o e S o b e ik mm o e o b man AR Mk S s Tn T ik e TEe e tem b L M s At S26 W SE e e s e e s e me
e bt R Rt el -y S s F ] T

B —

MACH & = FRES RATIO

Wi FLOW-(LBM/SEC) x TURERINE

FOROSITY-(X) X TUREINE

FT M1 AT
(DEG R) (DEG R) (DEG R)
534 G348 RS-

DEL FRES SAMFLE = 1.01
RMETER = .,0224
RMETER = .2458

'
——

ot o s <
X 1

- —— -
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b3 283 TITLE!SRR SKIRT STEADY STATE FLOW DATA OF 8/10/78 KKK
HEADERIFLENUM TEMF AFFROX 70 DEG F FRESS AFF OX 1 PSIA

v e Y e e s U Sar 908 T Ten S Tt War s et ias s ek St St S S e S S S Mt S et Sam Sem S EEE S S S ke s wi e Tm e e e M e St e s shes Mup b = e e e s S
R R N R R T S N N I N I NN ST SIS NN SRENENREITNIRSSS TSR oo ool

FF PC RM FR TF TF FT T AT
(PSIA) (PSIA) (%) (FSIA) (HZ) (PSIA) (DEG R) (DEG R) (DEG R}
1 o 20 241 585 2.2 540 540 540

MACH # = 1.08 FRES RATIO (FC/FF) = .484 DEL FRES SAMFLE = .52
WT FLOW-(LEM/SEC) %X TURRINE = 1.40000E-03 -~ RMETER = 1.90000E-03
FOROSITY-(X) X TURRINE = ,0973 -~ RMETER = .1303

e o S i D D S D SO A S S St S S e W 44 M GG SR A0 S At e Sain Aok Aemh tase MM e aims fess G mm A sus s @i Eme T TV WS SR SUR W W e WP Wit I L I te0f IS See Mw 3 lem Swe Mes tem mem sow e mew me
4+t 3+t 3+ 2t 4+ - 3 R R R b e
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R e er ooy
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ORIGINAL PAGE I8
OF POOR QUALITY

RREXKK TITLEI!SRR SKIRT STEADY STATE FLOW DATA OF 8/10/78 KRk K
HEADER(FLENUM TEMF AFFROX 70 DEG F FRESS APFROX & FSTIA

R R RN S N N N T N S T N I N S N N I N R I R I N s T N S T AN T A SN o omaNamss
PP FC RM FR TF TF PY M1 AT
(FSIA) (FSIA) (X) (FSIA) (HZ) (FSIA) (DEG R) (DEG R) (LEG R
5 1 85  26.6 933 27 540 540 540

MACH # = 1,72 FRES RATIO (FC/FF) = ,2 DEL FRES SAMFLE = 4

W1 FLOW-(LRM/SEC) % TURRINE = ,0273 - ROETER = ,028
POROSITY-(X) % TURBINE = 3745 - RMETER = ,3844

R R P N NN TSNNSO RNESRNOONE RN ERSNEGO NI REITNAT T NI RaxEITs=
FF FC RM FR TF TP ) MT AT

(FS1A) (FSIA) (%)  (FSIA) (HZ) <(FSIA) <(LEG R) (DEG R) (DEG K)
S 4 55 11.8 811 12.1 <10 540 540

MoCH ¢ = .57  FRES RATIO (FC/FF) = ,805 DEL PRES SAMFLE = .97

W1 FLOW-(LBRM/SEC) % TUREINE = ,0107 - RMETER = .0121
FOROSITY-(X) X TURKINE = ,1804 - RMETER = .204

TR AR 13 s v Y WA e tew T D sems GBS St s B E S e S i S M o S e WS WD ms e YR 1o S ey M ir v Ve M e e S Sith O SLAP Mee M it et Tk L tem Srv Ak i Sesa i et St e Sews e i e fiae saee
R N R S S R S S TS TN T s NN I N N R I T L N L N AN N SN SRE NN SRS onmammomooaa o
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XREKKK TITLEISRR SKIRY STUADRY STATE FLOW DATA OF 8/10/78 XXKRXK
HEADER!PLENUM TEMP AFFROX 70 DEG F FRESS AFFROX 10 FSIA

R S N I S N N T N I N T N N T T N e s O S I Iy e e
FF FC R FR TF TF FT MT AT
(FSIA) (PSIA) (X) (FSIA) (HZ) (PSIA) (LEG R) (DEG RrR) (DEG R)
10 4 100 697 862 69.7 540 540 540
MACH % = 1.24 FRES RATIO (FC/FF) = ,398 DEL FRES SAMFLE = 6.01

WY FLUW-(LBM/SEC) X TURRINE = .0452 - RMETER = .,0532
FOROSITY-(X) X TURRINE = .4478 ~ RMETER = ,3662
==========================$================2===::=====:===;========
PP FC RM FR TF TF eT MT AT
(FSIAY (FSIA) (X (FSIA) (HZ) (FSIA) (DEG R) (DEG R) (DEG R
10 6 100 aé 924 ) 540 540 540
MACH % = ,9 PRES RATIO (FC/FF) = .598 DEL FRES SAMFLE = 4.02
WT FLOW-(LEM/SEC) % TURRINE = ,056 - RMETER = .0478
FOROSITY~(%) X TURRINE = ,3849 - RMETER = ,3282
FF FC R FR TF TH ) MT AT
(FSIA) (FSIA) (%) (FSIA) (HZ) (FSIA) <(LEG R) (IEG R) (DEG R)
10 9 73 22.5 8e3 22, 5490 540 540
MACH # = .4 FRES RATIO (FC/FF) = .899 DEL FRES SAMFLE = 1.01
WY FLOW-(LEM/SEC) % TURERINE = ,0219 -~ RMETER = .0223
FOROSITY-(X) ¥ TURERINE = ,2415 - RMETER = .2453

ST MmN T D ST TR e i e ek et eim A Mew % T S ey WS B S Ty lirs S Tt SR e e Tt S M rree 4008 et e em S A MR WS MM e S S em S S e S e om S s e St e sme o e e T W e e e
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XkkkX TITLEI!SRR SKIRT STEARY STATE FLOW DATA OF 8/10/78 Rk k
HEADRER(FLENUM TEMF AFFROX 500 DEG F FRESS AFFROX & FSIA

N N N S T R T S e I I N S N Y N N S e I N T N N N NN NN TN DI RE TN
PP FC RM FR TF TF PT MT AT
(FSIA) (FPSIA) (X) (FSIA) (HZ) (FSIA) (DEG R) (DEG R) (DEG R)
5 1 58 14,2 803 14.5 986 1021 538
MACH & = 1.72 FRES RATIO (FC/FF) = ,202 DEL. FRES SAMFLE = 3.98

WT FLOW-(LBM/SEC) % TURRINE = .,0127 - RMETER = .0141
FOROSITY-(X) X TURRINE = ,2364 - RMETER = ,2623

R T T R R N N I N T R N I I T T T R N I N A I TSN T I NI SN EEES
FF FC RM FR TF TF FT MT AT

(FSIA) (FSIA)  (X) (FSIA) (HZ) (FSIA) (DEG K) (DEG R) (DEG K)
S 2 94 12.4 760 12.6 ?60 ?07 s38

MACH & = 1.23 FRES RATIO (FC/FF) = ,402 DEL FRES SAMFLE = 2.96

WT FLOW-(LEM/SEC) X TURRINE = .010% - RMETER = ,0123
FOROSITY-(X) ¥ TURRINE = ,1937 - RMETER = .,2271

R L T e s - b L
FF FC RM FR TF " FT MT AT

(FSIA) (FSIA) (%) (FSIA) (HZ) (FSIA) (DEG R) (IEG R) (DEG KRY
9 3 47 10 722 10.3 60 907 o38

MACH & = .89 FRES RATIO (FC/FF) = ,603 DEL FRES SAMFLE = 1.9/

WT FLOW-C(LEM/SEC) % TURRINF = 8.20000E-03 - RMETER = 9.,60000E-03
FOROSITY=-(%X) X TUREINE = ,1513 - RMETER = .1781

R RN S T R S N N T L N S N S I I I N S I T T T S TR SN SN NN mE TSI TR E R
FF FC RM FR TF TF BT MY AT

(FSIA) (FPSIA) (%) (FSIA) (HZ) (FSTIA) (DEG R) (DEG R) (DEG R}
9 4 34 7.4 637 7.6 749 942 o938

MACH & = ,58 FRES RATIQ (FC/FF) = ,802 DEL FREY SAMPLE = .99
WY FLOW-(LBM/SEC) % TURBINE = 5,30000E-03 - RMETER = &.00000E-03
FOROSITY-(%) X TURRINE = ,1198 - RMETER = ,13%

R R R R T N T N I T T N M I R A N N N T T N S S R S RN T o T TR TN m R s S s T
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HEADER : PLENUM TEMF AFFROX 500 DEG F

TITLE!SRR SKIRT STEALY STATE FLOW DATA OF 8/10/78

XKXKKXK
FRESS AFFROX 10 FPSIA

R e N T S A R I S R N T R T T A R T I N I I R N N R N I N T T e R NI TN S S T T IR
FP FC RM FR TF TP FT MT AT
(PSIA) (PSTA) (%) (FSIA) (HZ) (PSIA) (LEG R) (DEG R) (DIEG R)
10 é 82 28.2 876 28.6 ?73 977 538
MACH # = ,9 FRES RATIO (FC/FF) = ,598 DEL FRES SAMFLE = 4.02

WY FLOW-(LEM/SEC) X TURRINE = .0273 - RMETER = .,028
FOROSITY-(X) X TURRINE = ,2514 - RMETER = ,2584
N T S N R I N S T N R S R T S N N R m N I I N I s M S I e N R
FP FC RM FR TF TF FT MT AT
(FSIA) (FSIA) (%) (FSIA)Y (HZ) (FSIA) (LEG R) (DEG R) (DEG R)
10 7 73 23,6 856 24 991 264 538
MACH & = ,74 FRES RATIO (FC/FF) = ,697 DEL FPRES SAMFLE = 3.04
WY FLOW-C(LEM/SEC) % TUREKINE = ,0224 - RMETER = ,0227
JOROSITY-(X) X TURRINE = ,2204 - RMETER = ,2235
FF rC KM FR TF TF FT MT AT
(PSIA) (FSIA) (%) (FSIA)  (HZ) (PSIA) (DEG R) (DEG R) (DEG R)
10 8 6> 19.1 747 19.4 469 07 538
MACH # = ,58 FRES RATIO (FC/FF) = ,797 DEL. FRES SAMFLE = 2,03
WT FLOW-(LEM/SEC) % TUREINE = ,0199 -~ RMETER = .017%
FOROSITY- (%) ¥ TUREINE = ,1795 - RMETER = .1934
FF FC R FR TF TF FT MT AT
(F5IA) (PSIA) D (FSIAY (HZ) (FSIA) (DEG R) (DEG R) (DIEG R)
10 9 45 14 418 14,2 Q@77 991 538
MACH & = .4 FRES RATIQ (FC/FF) = ,899 DEL FRES SAMFLE = 1.01
WT FLOW-(LEM/SEC) ¥ TUREINE = ¢,70000E-02 - RMETER = ,0108&
FOROSITY-(%) ¥ TUREBINE = .1434 - RMETER = ,15%97
R e N N N T I e S T T R S S N T I I N T S T T N N L N N N A T N S N T R m s s e Ny
—— SNl S e S - 'j - ",!r'."——""" M

L%
%




N\,

o maend

Chadl? e w0 Le?d Dl Ll Sind % aed

ORIGINAL PAGE 18
OF POOR QUALITY

KRRKR TITLE!SRE SKIRT STEADY STATE FLOW DATA OF 8/11/78 KKKk X

HEADER{FPLENUM TEMF AFFROX 70 DEG F FRESS AFFROX 1 FSIA
R T N R R R S I I S T N A R R T I S R S N N T T T e e e N I N N SIS I ISR IIITIIEESINI
FF PC RM FR TF TF FT MT AT
(PSIA) (FSIA) (%) (FSIA) (HZ) (FSIA) (DEG R) (DREG R) (DEG R)
1 ) 20 1.4 615 1.5 5346 536 534

MACH & = 1,08 FRES RATIO (FPC/FF) = .484 DEL FRES SAMFLE = .52
WT FLOW-(LEM/SEC) % TURERINE = 1,00000E-03 - RMETER = 1.60000E-03
FOROSITY-(Z) X TURBINE = .0693 - RMETER = .10T46
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KkRkk TITLE!SRR SKIRT STEAIY STATE FLOW DATA OF 8/11/78 KOk Xk

HEADERIFLENUM TEMF AFFROX 70 DEG F FRESS AFFROX § FSIA
S L I T T T I N R N T R R I T T A e N R N N I R R I RTINS R IR NI T IR m R
FF #C RM FR TF TF FT MT AT
(FSIA) (FSIA) (X) (FSIA) (HZ) (FSIA) (DEG R) (DEG R) (DEG R
9 1 84 26 928 2645 936 S3é 934
MACH # = 1.73 FRES RATIO (FC/FF) = 198 DEL FRES SAMFLE = 4
WT FLOW-(LEM/SEC) X TURRINE = ,0248 - RMETER = ,0274
FOROSITY~(X) X TURBRINE = .3477 - RMETER = 37465
E e o e T R e e )
FF FC RM FR TF TF FT MT atT
(FSIA) (FSIA) (%) (FSIA) (HZ) (PSIA) (DEG R) (DEG R) (DEG R)
S 2 78 23 ?00 23.4 D34 535 L34
MACH # = 1,23 FRES RATIO (FC/FF) = ,401 LEL FRES SAMFLE = 2.98
WT FLOW-(LBM/SEC) X TURERINE = .023 - RMETER = ,0241
FOROSITY-(Z) ¥ TUKRRINE = .3164 - RMETER = ,3322
N T T IR T I T N T I I T I R N T S N N N R T R T X O R I NI A I S I I RN IR I S M IT T I R IR RN R NI M AR
FF FC RM FR TF TF FT MT AT
(FSIA) (FSIA) (Z) (FSIA)  (HZ) (FSIA) (DEG R) (DEG R)Y (DEG K)
S 3 70 18,2 718 18.5% G3é G348 534
MACH # = .89 FRES RATIO (FC/FF) = .603 DEL FRES SAMFLE = 1.97
WY FLOW-(LEBM/SEC) X TURERINE = ,0186 - RMETER = .0191
FOROSITY-(%) X TURRINE = ,2573 - RMETER = ,2644
R R N I N I T N N S S R ST R TN IR S SR I mERE L S m I m i s I
FF FC RM FR TF TF FT MT AT
(FSIA) (FSIA) (X) (FSIA) (HZ) (FSIA)Y (DEG K) (LEG R (DEG R
S 4 98 11.9 796 12.2 G534 538 936
MACH # = .58 FRES KATIO (FC/FFY = ,798 DEL FRES SAMFLE = 1.01
WT FLOW-C(LEM/SEC) % TURERINE = ,0106 - RMETER = ,0122
FOROSITY-(%Z) X TURRINE = ,1763 - RMETER = ,2015
e S L e N T e
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KRRk TITLEISRE SKIRT STEADY STATE FLOW DATA OF 8/11/78 HOKK N0k

HEADER{FLENUM TEMF AFFROX 70 DEG F FRESS AFFROX 10 FSIA
R R R S R T A T T N T S I I Y R N T N D T T A N R D T N R I N N N E MmN RSN EE R
FFP PC KM FR TF TF FT MT AT
(FSIA) (PSIA) (%) (FSIA)  (HZ) (FSIA) (LEG R) (LEG R) (DEG R)
10 4 0 0 867 -34 936 236 936
MACH # = 1,24 FRES RATIO (FC/FFP) = ,398 DEL FRES SAMFLE = 6.03
WT FLOW-(LEM/SEC) % TUREKINE = ,0653 - RMETER = 0
FOROSITY-(X) X TUREINE = ,4465 - RMETER = 0
FF FC RM FR TF TF FT MT AT
(FSIA) (PSIA) () (FSIA) (HZ) (FSIA) (DEG R) (DEG R) (DEG R)
10 9 0 0 ?08 62.8 336 936 236
MACH # = 1,06 FRES RATIO (FC/FF) = .496 DEL FFES SAMFLE = 5,035
WT FLOW-(LEM/SEC) X TUREINE = ,0622 ~ RMETER = 0
FOROSITY-(X) X TURRINE = ,425 ~ RMETER = 0
FH FC KM FR TF TF FT MT AT
(PSIA) (FSIA) () (FSIA) (HZ) (FSIA) (DEG R) (DEG R) (IFG R
10 - 0 0 ?31 99.2 336 w36 338
MACH # = .89 FRES RATIOQ (FC/FF) = .6 LEL FRES SAMFLE = 4
WY FLOW-(LEM/SEC) X TURRINE = ,056 ~ RMETER = 0
FOROSITY- (%) ¥ TUREINE = .,3843 - RMETFR = 0
'F FC RM FR TF TF FT MT AT
(FSIA) (PSIA)Y (%) (FSIA) (HZ) (FSIA) (DEG R) (DEG R) (DEG R)
10 7 0 0 907 46.4 936 938 udé
MACH ¥ = .74 FRES RATIO (FC/FF) = ,698 DEL FRES SAMFLE = 3.02
W1 FLOW-(LEM/SEC) % TURERINE = ,0459 - RMETER = 0
FOROSITY=-(Z) X TURBINE = ,3337 - RMETER = 0O
FF FC RM PR TF TF FT MT AT
(FSIA) (PSIA) (%) (FSIA) (HZ) (FSIA) (DEG R) (DEG R) (DEG R)
10 8 0 0 ?14 33.6 w3é KT 936

MACH # = ,08 FRES RATIO (FC/FF) = 797 IEL FRES SAMFLE = 2,03

WT FLOW-(LEM/SEC) % TURRINE = ,0355 - RMETER = O

FOROSTITY-(%) ¥ TURBINE = ,2923 - RMETER = 0

FF FC RM FR TF TF FY MT T
(FSIA) (PSIA) (%) (FSIA) (HZ) (FSIA) (NEG R) (IEG R) (DEG RO

10 9 0 0 814 23 936 5318 534
MACH # = .4 FRES RATIOQ (FC/FF) = .898 DEL FRES SAMPLE = 1.02
WT FLOW-(LEM/SEC) % TURRINE = ,020% - RMETER = 0O

FOROSITY-- (%) ¥ TURBRINE = ,2229 - RMETER = O

FF FC RM FE TF TF FT MT AT
(FSIA) (FSIAY (%) (FSIA) (HZ) (FSIA) (DEG R) (DEG R) (IEG R)

10 9.5 0 0 692 15.6 536 536 536

MACH # = .27 FRES RATIO (FC/FPF) = .95 DEL FRES SAMFLE = .5
WT FLOW-(LEM/SEC) % TURRINE = ,0119 - RMETER = 0

ORIGINAL PAGT 18
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FOROSITY=-(Z) % TUREINE = ,1792 - RMETER = 0
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KRRKX TITLE!SRR SKIRT STEADY STATE FLOW DATA OF 8/11/78 KRAOK K
HEADER!FLENUM TEMF AFFROX 1000 DEG F FRESS AFFROX S FSIA

O e R L N S N T T N T N I R I N I L N N L O N I A N N N R R N N S R N S S RN OISR NN NSNS TISN
FP PC RM FR TF \a FT MT AT
(FSIA) (FSIA) (X)  (PSIA) (HZ) (PSIA) (LEG R) (DEG R) (DEG K)
5 1 A7 10,4 739 10,7 1464 1540 536

MACH # = 1,72 FRES RATIO (FC/FF) = ,202 NEL FRES SAMFLE = 3.98

WT FLOW-(LEM/SEC) % TUREINE = 8,70000E-03 - RMETER = 9,70000E-03
FOROSITY-(%) % TURKINE = ,1968 ~ RMETER = ,2201

z::=========3===========:::.:::::::::.—:::::::::::::::::::======:==r.:::x::::::::ﬁ;::::::::::
PF FC RM FR TF TP FT MT AT

(FSIA) (FSIA) (%)  (FSIA) (HZ) (FSIA) (LEG R) (DEG R) (DEG R
5 2 42 9,2 668 9.4 1464 1452 536

MACH & = 1.24 FRES RATIO (FC/FF) = ,399 NEL FRES SAMFLE = 3
Wi FLOW-C(LEM/SEC) % TURRINE = 6.,90000£~03 ~ RMETER = 8.,30000E-03

FOROSITY-(X) X TURRINE = 1569 - RMETER = ,1872
e L L R T T e e e T e
FF FC RM FR TF TF ~T MT AT
(PSIA) (PSTIA) (X)) (FSIA)  (HZ) (PSIAY (DEG R) (DEG R) ‘IEG R»
5 3 3y 7.8 611 8.1 1449 1473 G536

MACH % = .89 FRES RATIOQ (FC/FF) = ,601 DEL. PRES SAMFLE = 1,99

WT FLOW-(LEM/SEC) X TURRINE = 5.50000E-03 - RMETER = &.40000E-03
FOROSITY-(Z) ¥ TURRINE = .1246 - RMETER = .1446
PP FC RM FR TF TF B mT AT
(FSIAY (FSIA) (%)  (FSIA) (HZ) (FSIA) (DEG RK) (DEG R) (DEG K>
5 4 24 6.2 468 6.4 1464 1376 536

MACH ¥ = ,58 FRES RATIO (FC/FF) = ,802 DEL FRES SAMHLE = .99
WT FLOW-(LEM/SEC) % TUREINE 3.40000E-03 ~ RMETER = 3,80000E-03
FOROSITY-(X) ¥ TURBINE » 0928 - RMETER = ,1059

oot Ars Shap mem Ut SN AR Shan St tams Mera Saae iaed S e D Bt S50 D Srme 8 S S0 T4 3w cwim ot base temt Shet VS TR mr et lige biit SN nige WU Wn et = i LU mas S8 o 18 mao 4es il sew s T (S BN Yee S T wmt o Wl Sem B it
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ORIGINAL PAGE Is
OF POOR QUALITY

KAKRX TITLE!SRR SKIRT STEADY STATE FLOW DATA OF 8/11/78 kKX
HEADER {PLENUM 1EMF AFFROX 1000 DEG F FRESS AFFPROX 10 FSIA
4 ot S R R R e R S R o
kP FC RM FR TF TF FT MT AT
(FSIAY (PSIA) (%) (FSIA) (HZ) (FSIA) (LEG R) (NEG R) (LIEG R)
?.9 6 63 19.6 739 19.9 1426 1338 936
MACH # = ,88 FRES RATIO (FC/FF) = ,605 DEL FRES SAMFLE = 3.91
WT FLOW-(LEM/SEC) % TURRINE = ,0161 -~ RM'TER = ,0179
FOROSITY-(%) X TURRINE = .1829 - RMETER = ,2023
e e L R e e s e e
FF FC RM FR TF TF ET MT AT
(FSIA) (FSIA) (%) (FSIA) (HZ) (FPSIA) (DEG R) (LEG R) (DEG R
10 7 56 17.3 700 17.6 1444 1384 536
MACH & = .74 FRES RATIO (FC/FF) = 699 BEL FPRES SAMFLE = 3,02
WT FLOW-(LEM/SEC) ¥ TURRKINE = ,0136 - RMETER = ,0149
FOROSITY-(Z) ¥ TURERINE = ,1426 ~ RMETER = .179
e e e g e e o s
FF FC RM FR TF TF FT MT AT
(FSIA) (PSIA)Y (%) (FSIA) (HZ) (PSIA) (DEG R) (DEG R) (LEG R?
io 8 44 14,7 599 14,9 1449 1426 536
MACH # = .58 FRES RATIOQ (FC/FF) = ,797 NEL FRES SAMFLE = 2.03
WT FLOW~(LEM/SEC) % TURRINE = 9,90000E-03 ~ RMETEKR = ,0114
FOROSITY- (%) ¥ TURKRINE = .1347 - RMETER = ,15054
FF FC RM FR TF TF FT M1 at
(FSIAY (FSIA) (%) (FSIA) (HZ) (FSIA) (DEG R) (DEG R) (DEG RO
10 9 31 12 444 12,2 1464 1384 336
MACH # = .4 FRES RATIQ (FC/FF) = ,898 DEL FRES SAMFPLE = 1.02
Wi FLOW-(LBM/SEC) % TURRINE = 6.,10000E-03 - RMETER = 6.90000E-03
FOROSITY-(Z) X TURRINE = ,1095 - RMETER = ,1237
r . : | -
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. l KRRKK TITLE!SRE SKIRT STEADY STATE FLOW DATA OF 8/11/78 KNKKK
. HEALERIFLENUM TEMF APFROX 97 DEG F PRESS AFFROX 1 FSIA
. R R T R T I I S T T I R L S N N L I s P N I N N T R T T S T NN a s ST NN
I PP FC RM FR TF TF FT MT AT
(FSIA) (FSIA) (X) (FSIA) (HZ) (FSIA) (DEG K) (DEG R) (DEG R)
I 1 .5 18 1.9 599 2,1 534 536 536
I MACH # = 1.06 PRES RATIO (PC/PF) = ,S DFL FRES SAMFLE = .5
. WT FLOW-(LEM/SEC) % TURKINE = 1,40000E-03 - RMETER = 1.60000E-03
l FOROSITY~-(%) % TURERINE = ,0948 - RMETER = ,1112
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K¥RKX TITLE!SKEB SKIRT STEADY STATE FLOW DATA OF 8/11/78 AR AKXK
HEADER{FLENUM TEMP AFFROX 90 DREG F FRESS AFFROX S FSIA
========================;================:=====================::==::=
PP FC RM FR TF TP FT MT aT J
(PSI1A) (FPSIA) (%) (PSIA) (HZ) (PSIA) (DEG R) (DEG R) (IEG R) j
S i 82 24.8 @32 25.2 536 536 836 ﬁ .
MACH & = 1.72 FRES RATIO (FC/FF) = .20 DEL FPRES SAMFLE = 3.98 {
WT FLOW-(LRM/SEC) %X TURERINE = ,0256 - RMETER = .0262 J
FOROSITY-(X) ¥ TURRINE = ,3512 - RMETER = ,3%589
FF FC M PR TF TF FT MT AT
(FSIA) (FSI14A) (%) (FSIA) (HZ) (FSIA) (DEG R) (DEG R)Y (DEG )
b 2 77 22.2 215 22.6 93é 534 a3
MACH # = 1,24 FRES RATIO (FC/FF) = 399 [IEL. FRES SAMFLE = 3 %
WT FLOW-C(LEM/SEC) %¥ TUREBINE = ,0226 - RMETER = ,0232
FOROSITY—-(X) X TURRINE = .3093 - RMETER = .3189 j
N N R N N S N A S T N N I S R N N T T R RN I S SN SIS IR RIS T IR RS B .
PP FC RM FR TF TF FT MT AT :
(PSIAQ) (FSIA: (%) (FSIA) {HZ) (FSIA) (IEG R) (LEG R) (DG R) ;
S 3 &9 17.7 854 18,1 536 036 93é6 :
MACH & = .89 FRES RATIO (PC/FP) = ,601 DEL FRES SAMFLE = 1,99
MY FLOW-C(LEM/SEC) X TURERINE = .0169 - RMETER = ,0184
FOROSITY-(Z) ¥ TURKINE = ,2323 - RMETER = ,25598 i
FF FC KM FR TF TF FT MT AT
(FSIA) (FSIA) &) (FSIa) (HZ) (FSIA) (IDEG R) (DEG EK) (LEG R» ‘
S 4 94 11.5 718 11.8 934 w3é 536 i
MACH & = .S58 FRES RATIO (FC/FPF) = ,798 [EL FRES SAMFLE = 1.01 :
WY FLOW-(LENMN/SEC) %X TURRINE = 9.30000E~-03 -~ RMETER = .0117
FORCSITY-~(Z) X TURERINE = .,1543 - RMETER = .1944 \
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] E XKKKK TITLESSRR SKIKT STEADY STATE FLOW DATA OF 8/11/78 XXX
HEADER{FLENUM TEMF AFFROX 84 DEG F FRESS AFFROX 10 PSIA <
34 132 2t 3 Pt i3 3t 3+ 1 T - -t 1+ 1 1 1 3+ t\
E PP rC RN PR TF TF PT MY AT o
(PFSIA) (FSIA) (X)  (FSIA) (HZ) (PSIA) (DEG R) (DEG K) (DEG R) L
10 4 0 0 873 68.9 536 536 536 =
u MACH # = 1,24 FRES RATIO (PC/FF) = ,398 DEL FRES SAMFLE = 6.01 ]
WT FLOW-(LBM/SEC) % TURRINE = .0657 - RMETER = 0
E FOROSITY-(X) % TURRINE = .4497 ~ RMETER = 0
PP FC RM PR TF TF FT MT AT :
(FSIA) (PSIA) (%)  (PSIA) (HZ) (PSIA) (DEG R) (DEG K) (DEG R} P
E 10 S ] 0 921 42.9 536 536 S3 P
P
MACH # = 1,06 FRES RATIO (FC/FF) = ,499 DEL FRES SAMFLE = 5.01 P
E WY FLOW-C(LEM/SEC) % TUREINE = ,0632 - RMETER = 0 P c
POROSITY-(X) % TURRINE = ,4324 - RMETER = 0 Y
FF FC RM FR TF TF FT MT AT -
H (FSIR) (FSIA) (%)  (FSIA) (HZ) (FSIA) (DEG K) (DEG R) (DEG R) S
10 6 0 0 934 55.3 536 536 s36 -
E MACH ¢ = .89 FRES RATIO (PC/FF) = .6 DEL FRES S°MPLE = 4
WT FLOW-(LEM/SEC) % TUREINE = ,0543 - RMETER = 0
FOROSITY-(X) % TURRINE = ,3863 - RMETER = ©
} FF FC KM PR TF TP FT MT AT <§;
(FSIA) (FSIA) (X))  (FSIA) (HZ) (FSIA) (DEG R) (DES R) (DEG R) N&
3 10 7 0 0 918 48,2 536 536 s34
: MACH ¢ = .74 FRES RATIO (FC/FF) = .498 DEL FRES SAMFLE = 3,02 v
; WY FLOW-(LEM/SEC) ¥ TURERINE = ,0442 - RMETER = 0 4
i FORTSITY-(X) % TURRINE = ,3362 - RMETER = 0 1
b Bttt R i R R s T T
FF FC Kid FR TF TF FT MT at S\
I (FSIA) (FSIA) (%) (FSIA) (HZ) (FSIA} (DEG K) (DEG R) (DEG R)
5 10 8 0 ] 922 35.3 s34 536 536
- MACH & = ,58 FKES RATIO (FC/FF) = ,797  DEL FRES SAMFLE = 2,03 :
; WT FLOW-(LEM/SEC) % TUREINE = ,0355 - RMETER = 0
- FOROSITY-(X) % TURRINE = ,2923 - RMETER = 0
5 FF FC RM FR TF TF FT MT AT
£ (FSIA) (FSIA) (%)  (FSIA) <(HZ) (FSIA) (DEG R) (DEG R) (DEG F)
10 9 0 0 831 22.4 536 536 536
.
-
i MACH & = .4 FRES RATIO (FC/FF) = ,899 DEL FRES SAMFLE = 1.01
WT FLOW-(LEM/SEC) % TUREINE = .0204 - RMETER = 0
- FOROSITY-(X) X% TURRINE = ,2235 - RMETER = 0
\ :‘: B S T e R S R P e b e R e i i s R S
i
i
9
4
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XXEXE TITLE!SRER SKIRT STEADY € -TE FLOW DATA OF 8/31/78 xKxKX
HEADER!FLENUM TEMF AFFROX 70 G F FRESS AFFROX S FSIA
R N S N S N T S N T S N R S S e T I T N e N L N S N T T T S T I R I I I NI
o FC RM FR TF TP PT MT AT
(FSIA) (PSIA) (X) (FSIA) (HZ) (PSIA) (DEG R) (DEG R) (DEG R?
S 1 41 8.4 620 8.6 534 534 534

MACH & = 1,72 FRES RATIO (FC/FF) = .2 DEL FRES SAMFLE = 3.99
WT FLOW-(LEM/SEC) % TURBINE = 5.90000E-03 - RMETER = 7.70000E-03

POROSITY-(X) X TURRINE = ,081 - RMETER = ,10&7
22 =23t 3 33 3+t 1 F 33 ¥+ + 3+ 3+ 3 3 2 L -+ -t 4+t 2t T Pt -t 2 3 ¥ 3 23 1 3
PF FC RM FR TF " FT M7 AT
(FSIA) (FSIA) (%) (FSIA) (HZ) (PSIA) (DEG R) (DEG R) (DEG R»
S 2 39 7.8 632 8.1 234 534 534

MACH & = 1.24 PRES RATIO (FC/FF) = .399 DEL FRES SAMFLE = 3
WT FLOW-CLRM/SEC) X TURRINE = 5.,70000E-03 - RMETER = 7.00000E-03

FOROSITY-(X) X TURRINE = .,0777 - RME{ER = .09%7
PP FC R FR TF TE FT MT AT
(PSIA) (FSIA) (X) (FSIA) (HZ) (PSIA) (DEG R) (DEG R) (DEG R)
S 3 33 7 580 7.2 534 534 534

MACH & = .89
WHT FLOW-(LRM/SEC)

FRES RATIO (FC/FPF) = .4601% DEL FPRES SAMFLE = 1.99

X TURBINE = 4,60000E-03 - RMETER = &.70000€-03

FOROSITY-(X) X TURRINE = ,0438 - RMETER = ,0781
FF rc KM FR TF TF FT MT AT
(FSIA) (FSIA) (%) (FSTA) (HZ) (FEIA) (DEG R) (DEG R) (DEG R)
5 4 24 é 386 6.2 o34 534 S34

MACH & = .58 FRES RATIO (FC/FF) = ,798 DEL FRES SAMFLE = 1.01
W1 FLOW-(LEM/SEC) X% TUREINE = 2,70000E-03 - RMETER = 3Z.920000E-03
FOROSITY- (%) X TURRINE = .0451 - RMETER = ,0637

R LR S o T T s TP TG MR MR SR S T e e Tt Tt S S is it S Mt Mes e r om e S e e M Em e e St s T M e W SR AR A E mm S it e e e sem e seee S e e s Sie s i e e e
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AORKKK TITLEISRE SKIRT STEADY STATE FLOW DATA OF 8/31/78 KooK
HEADERIFLENUM TEMF AFFROX 70 DEG F FRESS AFFROX 10 FSIA
FF ~C KM FR TF TF FT MT AT
(FSIAY (FSIA) (X)) (FSIA) (HZ) (PSIA) (DEG R) (DEG R) (DEG R»
10 4 2 18.2 754 18.4 531 531 531

MACH % = 1,33 FRES RATIOQ (FC/FF) = .4 L PRES SAMFLE = §.99
WT FLOW-(LEM/SEC) % TURRINE = 0154 - RMETER = ,0172
FOROSITY-(%) X TURRINE = .1047 ~ RMETER = .1149
FF FC RM FR TF TF FT MT AT
(FSIA) (PSIA) (X (FQIA)Y  (HZ) (FSIA) (DEG RY (DEG R) (LEG R»
10 S 60 17.2 730 175 531 531 a31

MACH # = 1.06 FRES RATIO (FC/FF) = ,498 DEL FRES SAMFLE = 5,03
WT FLOW-(LBM/SEC) % TURRINE = .0142 - RMETER = ,014
FOROSITY-(%) £ TURBINE = ,0%%4 - RMFTER = .108%9
FF #C KM FR TF TF FT MT AT
(FSIA) (FSIA) (%) {FSIA) (HZ) (FSIA)Y (LEG R> (DEG RY (DEG K»
10 é Gé 1601 &4 148.4 531 531 a1

MACH & = .9 FRES RATIO (FC/FF) = 598 LEL FRES SAMFPLE = 4.02
WT FLOW-(LLEM/SEC) % TURRINE = ,0127 - RMETER = 01435
FOROSITY-(%) ¥ TURRINE = - RMETER = 09848
FF FC (N FR
(FSIA) (FSIA)Y (%) (FSIA)  (HZ)Y  (F
10 7 ol 14.4 N 1

2 FT MT AT
TA)  (IEG K) (LEG Ry (DEG RO

O L3l G531 31

MACH & = .74 FPRES RATIO (FC/FF) = ,698  DEL FRES SAMFLE = 3.02
Wi FLOW-(LEM/SEC) % TUREINE = ,0109 - RMETER = 0124
FOROSITY-(%) % TURKINE = ,0792 - RMETER = .0914
FF FC RM FR TF TF FY MT AT
(FSIA) (FSIA) (%)  (FSIA) (HZ) (FSIA) (DEG R (DEG R) (DEG RO
10 8 44 13,3 612 13.5 531 531 531

2.03

MACH & = .58 FRES RATTO (FL/FE) = 797 DEL FRES SAMPLE

WT FLOW-(LEM/SEC) & TURBINE = 9,20000E-03 -~ FMETER = .0103
FOROSITY- () ¥ TUKREINE = 0757 -~ RMETEKR 0R]47
FF FC KM FR TF TF FY M1 AT

(FSIA) (FSIA) () (FSIA)Y  (HZ)Y (FSIA)  (DEG RY (DEG RY (DEG R
10 g 31 11.4 442 11.8 RS S 531

MACH # = .4 FRES RATIQ (FC/FF) = ,898 DEL FRES SAMFLE = 1,02
WY FLOW-(LEM/SEC) X TUREINE = &,20000£-03 ~ RMETER = &.80000t-03
FOROSITY--(X) X THRRINE = ,06468
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Al ur

LT e

EZ 22 & IS Em s

Laed

TITLE10/13\78 RUN #1 DELTA F = 4 FSIA

TIME
(SEC)
0
9
i.8
2.6
3.5

Lol T I3

et ONNOMA D

Nd

FLENUM CONDITIONS
FRESS
(MMHG)

50,5
218.9
218.9
208.8
229
242.4
2569.3
R62.6
262.6
2569.,3
2G9.3
266
266
269.4
269.4
269.4
269.4
2727
2727
272,
272.7
272.7
27641
R79.G

TEMF

(LEG F)
163X.4
244,1
308

349.7
382.2
405.4
428, 4
446.9
460.7
469.8
474.4
483.5
492, 4
497.1
5042
510.7
54,3
537.8
551,72
564.7
573,64
582, 4
418.2
631.5
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TITLE!10/13\78 RUN #1 DELTA F =

TIME
(SEQ)

TEST SAMPLE FOS A

TC $Al

(DEG F)

150

150

181.1
207.8
243.4
279.8
307.2
330.2
353.3
371.8
399.5
418

422.,5
427.1
431.48
436.3
434,3
440.9
445.%
450

454.6
459.2
463.7
4468.3
477 .3
481.9
490.9
490.9
495.4
499 .9
504.4
913.5
518

518

C49.3
571.6

TC #42
(IEG F
176
176
176
176
176
176
176
176
176
176
176
189
193.3
197.7
210.7
223.8
241.3
204,2

el

303,
321.2
330.2
348.,2
RIY- S
375.3
388.8
A402.2
424.7
433%,7
442,7
456

464.9
464.9
473 .8
531

565.9

ORIGINAL PAGE 1b
OF POOR QUALITY

3 PSIA

TC #A3

) (VEG F)

158.9
158.¢
158.,¢
158.9
158.,9
158.,9
148.9
158.9
15Q,9
158.9
158.9
158.9
158,9
158.9
158.9
1%8,.9
158,¢
18,9
8.9
163.3
17241
181

198,77
212

20043
238.6
2685
306.4
324.7
38,5
361.5
379.9
398.3
412

484,8

S500.7

ey




TITLE!10/13\78 RUN #1 NELTA F = 4 FSIA

TEST SAMFLE FOS R

TIME TC #R1 TC #K2 TC #B3
(SEC) (LEG F) (DEG F) (DEG F)
0o 150 158.7 167.1
9 150 158.7 167.1
1.8 171.6 198.7 167.1
2.6 206.1 158.7 167.1
3.5 240.8 158.7 16741
4.4 Q71,8 158.7 167.1
.3 298.1 180,2 16741
6.1 133.8 201.8 167.1
7 351.,7 223.4 167.1
709 3780(\ 24502 1750\‘)
8.8 396.6 264,3 184.2
?.7 414,55 280.4 192.7

10.5 423.4 302, % 197
12.3 436.7 338.2 218.4
14 445.6 365.2 235.6
15.8 454.5 38341 260
17.6 463.4 I92.1 279
19.3 472.2 401.1 305.4
21.1 481 414.5 323
22.8 489 .8 432.,2 34%.,2
24,46 498. 5% 441.2 363
26.3 $502.,% 450, 1 380.7
28.1 502.9 463 .4 394.1
29.9 507.3 467 .8 407.3
31.6 511.7 4467 .8 416.2
33.4 Gi14 472.2 429, %
35.1 524.8 47646 438.2
38.6 924.8 4%94.1 455,
42.1 929.1 498.5 469
45.7 529.1 ©07.3 484, 4
49.2 533.,5 o11.7 499.4
$2.7 533,95 916 G14.7
61.5 537.8 516 D297
1446.6 602, ¢ 589.7 285.4
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I AL PAGE b 4
%%1%%3 QUALITY !
I TITLE{10/13\78 RUN &1 NELTA F = 4 FSIA |
TEST SAMFLE FOS C |
I TIME TC #C1 TC #C2 TC $C3 .
(SEC) (DEG F) (DEG F) (DEG F) y
0 150 150 132.6
9 150 150 132.6
I 1.8 165.8 150 132.6
2.6 193,3 150 132.6
3.5 217.1 162.1 132,64
l 4,4 240,9 178, 2 132.6
5.3 262.8 198.4 141,3
6.1 289, 1 214.6 154, 3
7 309.4 234,8 171.7
I 7.9 325,7 57,3 193.3 i
8.8 346,2 275.8 215.1 =
9.7 358, 5 204,58 232.5 ‘
I 10.5 374.9 321.5 24%5,7
11.4 387.2 328,2 264.7
12,3 399.,5 359 281
I 13,2 407.6 371.8 294,4
14 415,8 84,4 3107.8 .
14,9 423,9 392,7 32%.,7 r
B 15.8 432 405.3 334.7 )
17.6 436.1 422 357.3 ,
19,3 440,2 434,4 375,3 i
21.1 448.3 4511 393.3 i v
ﬂ 22.8 456.4 463,5 402,73 |
24,6 464,5 475,9 415.8 2
26.3 472.6 480 424,7 '
ﬂ 28.1 474 .6 484 ,1 433,7
79,9 476, 6 488.2 442.7
3304 480'(\ 4920 46005
(Ll 42,1 504, 6 S00.5 495,9
| 45,7 S16.6 504.6 504,7
; 49,2 524, 6 508.7 S04,7
52,7 532.6 508.7 504.7
3 57,1 540, 5 512,8 509 .1
61.5 540, 5 516.8 509, 1
] 105.4 591,8 601,8 548, 4
| 146.6 572.1 621.,9 S61.5
® : 4
1 ] v
L}
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1
-
i
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TITLEIDATE 10\13\78 RUN #2 NELTA F=4 FSIA

TIME
(SEC)
0

FLENUM CONDITIONS
FRESS
(MMHG)
40.4
208.8
208.8

e 3 Ja )

252.5
262.6
245.8

2:}5. \J

245.8
259.7
285.9
2626
259.3
266
27641
282.8
279.5
276.1
276.1
Q7641
?76.1
71

?/3.7

266

259.3
259.3
2469.4
269.4

~— > gt

S-S

TEMF

(DEG F)
158.9
240.1
302.6
16&.\}
3995
431 . ¢
4%59.2
472.8
477 .3
481.9
490.9
499.9
504.4
509

[T X LN

shdoal o)
827

835.9
571.4
U35.9
%44.8
L44.8
alh3.8
HuB.3
To8.3
G672
967.2
629.2
&91.3
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ORIGINAL PAGE lv
‘ OF POOR QUALITY
| ‘ TITLESDATE 10\13\78 RUN 2 DELTA F=4 FSIA
: ¢ TEST SAMFLE FOS A
‘ TIME TC #A1 TC #A2 TC #A3
. , (SEC) (DEG F) (NEG F) (DEG F)
0 163.4 15 110.2
8 .9 163.4 150 110,2
‘ 5.5 176.7 150 110,2
, 6.4 207.8 150 110.2
; 7.3 243,6 150 110.2
: & 8,3 267 154,3 123,5
; 9.2 298, 1 154,3 127,9
y 10,1 325,64 154,3 127,9
: ﬂ 11 344 154,3 127.9
, 11,9 371.8 154,3 132,3
12,8 390.3 158,7 132,32
14 13.8 399.5 167.,4 136.8
: 6[ 14,7 404, 1 176 141.,2
15.6 413.3 189 145,6
. 16,5 427.1 197.7 150
T 17.4 436.3 206, 4 154,4
. 18.3 440,9 228,72 154, 4
: 19.3 445,5 241,3 154.4
T 20,2 445, 5 261,3 154.,4
22 459,2 289, 9 154.4
= 23,8 468,3 321.,2 167.6
'5[ 25,7 477.3 339, 2 180.8
’ 27,5 481.9 366.3 202.8
31,2 490,9 393.3 242,7
; £ 33 495, 4 415,8 266.1
34,8 490.9 420,31 287.5
36,7 495.4 433,7 310.2
T 40,3 499,9 442,7 337.5
: ([ 44 513,5 464,9 369,64
r" 47,7 527 478,2 378.8
- 51,4 527 482.6 392,5
‘: 55 527 491,5 397
59.6 507 504,7 01,6
' 64,2 . 527 509, 1 419.,9
: {“ 110 553,89 44,1 487.6
, 152,2 580, 5 §70,2 510
C[ .
\
1% -
It
®

)
i
|
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TITLEIDATE 10N\13\78 RUN #2 DELTA F=4 PSIA

OO NITADWN
RHWNDARY D

O e o o o o o o

TEST SaMFLE FOS R

TC #B1
(LEG F)
162.7
162,7

188

217.7
258.5
303,8
338.7
369.5
391.5
404,7
417.8
426.5
435,72
444

448, 4
457

445,7
470

474.4
478.7
487.3
487.3
487, %
491.6
500, 2
508.,7
508, 7
513

517, 3
513

517.3
521,64
517.3
52%,9
542,9
547,1
547,1
547, 1
561

602,1

TC #R2

(DEG F)

154,32
154.3
188.4
167

179.7
196.7
209.5
230.9
253.3
269.7
282.7
295.8
313.3
330.9
344,2
361.8
375.1
184

401.6
410.4
419.2
432.3
449.9
4673
471.7
471.7
476

480.4
493.3
493.3
497 .6
706.3
514.9
H519.2
519.2
5127 . 8
G364.3
536.3
%83.2
604.4

TC #R3
(DEG F)
141.5
141,59
141.5
141,95
141.5
14%5.,7
154,3

167

175,95
184

188.,2
196.7
205.3
213.8
226.6
243.7
293,3
266.3
274

282.7
304,46
322.1
344,2
37047
392.8
410.4
419,2
432,3
445 .5
458.6
463

476

484.7
489

493.,3
497 .6
$01.9
510.6
5‘83 . 2
604.4




‘ |
ORIGINAL PAGE &
’ OF POOR QUALITY
TITLE!DATE 10\13\78 RUN 47 DELTA F=4 FSIA !
-~ !
e TEST SAMFLE FOS C |
, TIME TC #C1 TC $C2 TC #C3
(SEC) . (DEG F) (DEG F) (DEG F) J
0 172.7 150 106.4
.9 1776 150 106 4 !
l 1.8 197.3 1%0 106.4 l
2.8 217.1 150 10544
3.7 44,9 154 110.8 |
‘ 4.4 272.9 170.2 119.5 '
5.5 293.1 194.3 137 i
6.4 313.4 21846 150
‘ 7.3 333.9 243 171.7
8.3 350.3 264.,9 189 \
9.2 370.7 2841 204 .4
10.1 383.1 309 228,02
‘I 11 395.,4 17,3 250, 1
11.9 407 .6 334 268,02
12.8 415,8 250.8 294, 4
‘ 13.8 423.,9 363, 4 307.8
14.7 432 384.,4 A2, 7
15.6 436 ,1 40141 334,7 ‘
l 16.5 444,3 413,6 348 2 | &
’ 17.4 448.3 434.4 366.3 R
18.3 452, 4 438.6 375, 3 /
N 20.2 454 .4 451 .1 388,8
n 22 464,5 471.8 411.,3 .
® 23,8 468.5 A86,2 424,7
25,7 47606 508.,7 439,20
: 27.5 476.6 5331 4427
) 29.3 A84.,6 545,73 451,64
31.2 496.6 €49,3 450.5
[ 33 50046 557.5 454,79
34,8 504.6 561.5 4469.4
v 36,7 5166 561.5 478,72
3 40.3 520.,6 561 .5 482,46
I A4 52046 5615 504.,7
47.7 516.6 546145 €04 ,7

55 524.4 561.5 H22.2
59.6 53246 B%73.6 5264
64,2 532.6 7 573.46 G264
110 968.2 609.9 LE7L2
57641 650 H74.5
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TITLEIDATE 10/13/78 RUN #3 DELTA B = 2

TIME

FLENUM CONDITIONS
FRESS

(QEC) (MMHG)

0
4
1.8
2.8

O NN D
MWD AN

e & + & o o

1651.9%
233.7
M0 2ot IO
R
229

242.4
259.3
266

266

RU2.3
259.3
259.%
26246

12.8 26246
14.7 262, 6
18.3 262.6

22 26246
2. 2624
31.2 26244

36.7 262,46
1.4 262.6
64.2 2626

20250
- -
1 202,59

TEMF
(NEG F)
194.4
239.1
307.2
362,58
404,1
445.5
481.,9
004.4

oy 2
9225

B35.9
44,
NhR.3
S6%.7
07641
593%.8
411.6
616

629.2
646.9
664.5
668,9
7085
-,’.43 L) EJ
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TITLE:DATE 10/13/78 RUN #3 DELTA F

TIME
(SEC)
0

.9
7.3
8.3
9.2
10.1
11
11.9
12.8
13.8
14,7
15.6
16.5
17.4
18.3
19'3
20,2
?’)
22.9
23.8
24,8
25.7
26,6
27.5
29.3
32
33
34.8
36,7
40.3
44
47,7
51.4
55
59.6
64,2
110

176.1

TEST SAMFLE FOS A

TC #A1
(DEG F?

176.5
176.%
1745
189.8
220.8
243,
2646.5
288.2
X111
329.3
343.,1
370.7
I34.%
398.3
A1z
425.7
430,20
444
457 .6
46~o-
471,
480.3
484.8
A93.7
498,2
S502.,7
516.2
520.7
525.1
29.6
538.5
543
51,8
540.7
$60.7
560,77
uwe7.3
613,.8

TC
(DEG F)

$A2

189
189
189
189
189
189
189
189
139
189
189
189
189
187
189
189
189
189
202
210.7
219.4
278.2
232.5
241.3
")t 6.;‘.
268.2
285.5
303.3
-‘. p Y 7
352.7
37\..'0
388.8
420.3
433.7
456
464.9
$17.9
991.9

ORIGINAL PAGE Ib
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TITLEIDATE 1071378 RUN &4 RELTA b = 2 FSIA

TEST SAaMPLE FUS R
TIRE TC $R1 1€ W2 TC #R3A
(SEC) (PEG F) (DEG F) (hEG
0o 178,¢ 179.4 12,5
178.9 179.4 | R

3

1.8 195.4 179.4 LN
2.8 M2 179.4 LIRS
2.7 232.7 179.4 tyY et
4.6 245,02 179.4 R
5.5 287 179.4 1974
7.3 RN 192 190,40
R.X 347.1 200 H 19200
?.0 344,70 RIVE ey 201
11 4072,¢ [Rate IR TG
424, 242, 213.8

b
o)
~ &0

. 4.4 P77 e
16,5 466 .7 298.6 22,3

18.2% 475 .4 320.3 23,7

R0.2 483X, & 242.1 JL4aL3
22 46 .1 354 tan,

?308 5170‘ 38509 ?“:01
25.7 “21.3 at2.1 RILY: B
27.5 S2%. 4 429.4 300
29.3 D35.4 451.2 A44,0
3.2 L2064 L NN R

33 H33.8 4b%.8 70,
14.8 H37.9 458, 4 RO

6.7 D460 472.7 REJARE
40.3 A0t 48y . & 410.4
44 DH0.3 NIV 43,3
47.7 TR W15.4 L N
1.4 546.9 PP 176

o5 He2.8 40,9 ane

59.6 562.8 H4¢,3 493,23
64,2 5669 NH3.A 497 .4
110 hee v 608, 3 wOR, 7
176.1 ADOR, 7V 837,50 SR,

oou
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e e
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TITLEIDATE 10/13/78 RUN #3 NELTA F = 2 FSIA 8§“HNALvRAGE13 Lo
POOR QuaLrTy -
TEST SAMPFLE FOS € o
TIME TC #C1 TC #C2 TC #C3 L
(SEC) (DEG F) (DEG F) (NEG F) s
0 17746 166.1 158.7 |
9 177.6 166.1 158.7 ;
2.8 197.3 164.1 158.7 P
3.7 217.1 16é.1 158.7 }',
4.6 232,9 186.1 167.4 Lol
5.5 248.9 182.3 171.7 Lo
7.3 281 214,46 180,3 ;
9.2 317.5% 251.4 189 a
11 354.4 288,29 202 i
12.8 379 3131 21%,1 Yoo
14,7 411.7 348,64 228.2 P
16.5 4346,1 371.8 290.1 P
20.2 460.5 424,1 294.4 P
22 472,64 447 A21,2 b
23.8 484, 4 471.& 348.,2 A .,
27.5 508,46 504.6 379.8 i .
29.3 512.4 512.8 402,33 kﬁ
31.2 S16.6 516.8 420.3 t
33 520.6 525 429,72 /-
34.8 524.4 529,1 438,2 ;-
36.7 520.6 S33.1 447 .1 .
40.3 524,46 549,3 469, 4
44 524,48 561.5 478.2
47,7 532,46 549,46 491.5
51.4 540,5 577.7 49%5,9
55 548,4 S77.7 513,5
59.6 S540.5 597.8 517.9 :
64.2 540.5 %97.8 52646 :
110 599.,7 673,9 557.2
176.1 631.1 701.8 591.9
]
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' LN
h 1
l‘ TITLE:DATA 10/17/78 RUN #1 DELTA F = 4 PSIA
<& FLENUM CONDITIONS
TINE FRESS TEMP
(SEC) (MMHG) (DEG F)
- 0 47.8 370.8
.9 284,7 561.5 )
1.7 169.4 591,9
| 3.5 230.5 708 L
4.4 216.9 712.,3
ﬁ 5.2 223,7 725.1 4o
l 641 237.2 733.7 R
7 254,2 750.7
ﬂ 7.9 271.1 759.3 i
i 8.8 281.3 763.5 }
9.6 281.3 772 e
10.5 277.9 780.6
i 11.4 271.1 776.3 L
12,3 264.3 780. 6 -
14 271.1 784,8 :
' 15.8 281,3 797.6
17.5 301.6 801.8 b
19.2 205 801.8
ﬂ 21 294.8 80641 § &
24.5 298,72 818.8 v
26.3 298,2 823.1
ﬁ 35 291.5 840 -
43.8 291.5 848.5 -
61.3 288. 1 85,4 '
£ 105 288, 1 845 . 4
157.5 277.9 $20.4 ;
i
! |
i[ 1
s -
| ] IE
Y &5 .
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: 4
" 13
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f
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- ) b % g » 1 o i g



e | LY U gy Ll L) ek |}

r
‘ TITLEIDATA 10/17/78 RUN &1 DELTA F = 4 psIA :
S 1B 3
C TEST SAMFLE FOS 4 ORIGINAL %Aglw ‘
TIME TC #a1 TC #42 TC #a3  QF POOR Q
(SEC) (DEG F) (DEG F) (DEG F)
0 193.3 158.7 115,5
l 5.2 206.4 158.7 115.5
6.1 232.5 158, 7 115,5
7 256,2 158,7 115.5
7.9 307.8 167.4 115,5
‘ 8.8 348,20 167.4 115.5
9.4 379.8 171.7 128,55
10.5 115,8 180, 3 132.8
‘ 12.3 495,9 176 145.7
14 548, 4 184,7 150
15.¢ 587.5 202 154, 3
p 17.5 530,7 219.4 58,4
19,2 865,72 256,92 142,95
21 678 281 167,2
22,8 690,9 314.7 175.8
' 24,5 699,85 ° 381.8 188.4
26.3 712.3 97.8 201.5
28 716,64 433.7 210.1
r 29.7 720,9 473.8 231.7
31.5 733,7 495,9 244,7
y 33.3 733.7 513,5 254,7
i 35 733, 7 526.6 270,92
38.5 733,7 570,2 315
® 42 737.9 609, 359, 4
45.5 742,2 635 408.7
. 49 76,5 652.3 448.4
® 52,5 50,7 673.7 475
56,9 750.7 699.5 509.9
! 61,3 755 716.6 540,2
105 801.8 772 4647, 4
‘ 157.5 797.6 804.1 481,4
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TITLE!DATA 10/17/78 RUN #1 DELTA F = 4 FRIA

TEST SAMPLE FOS R

TINE TC #E1 TC #R2 TC #k3
(SEC) (DEG F) (DEG F) (DEG F)
Q 210.7 185.4 167.2
? 256.2 189.8 171.9
1.7 303.3 198.7 175.8
2.6 357.3 203.1 184.3
3.5 197.8 225.3 188.6
4,4 433.7 238.6 204.8
5.2 469 .4 259.1 210.1
4.1 500.3 274.6 214.4
7 535.4 288.2 218.7
7.9 544.1 I046.4 223.1
e.s8 565.9 320.1 231.7
?.6 578.9 347.7 240.4
10.5 596.2 3861 249.1
11.4 613.5 407.4 267.3
12.3 630.7 412 279.7
13.1 639 434.8 APT.9
14 4639.4 4576 310.4
14.9 643.,7 480.3 328.4
15.8 648 502.7 341.7
17.5 652.3 G34.1 359.6
19.2 636.6 S560.7 355.3

21 660.9 991.7 422
22.8 669.4 613%.8 457 .4
24,5 678 640.1 488.1
26.3 68646 657.7 514.2
28 690.9 666.4 S835.9
29.7 695.2 6796 $53.1
31.5 695.2 688.3 574.7
33.3 695.,2 497.1 591.8
35 695.2 710.2 604.7
38.5 595.2 723.2 630.3
42 595.2 723.2 855.9
45.5 703.8 7276 681.4
49 708 740.7 4$98.4
S22, 720.9 740.7 711.1
Jé 9 7..\Jo 74007 732,2
61.3 729.4 745 740,77
105 801.8 797.1 751.3
157.5 806.1 810.1 e12.3 .
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1 TITLESDATA 10/17/78 RUN #1 DELTA F = 4 FSIA
€ TEST SAMPLE FOS C ORIGINAL pagE It :
TIME TC #Ci TC #C2 TC #C3 OF POOR qu ‘
(SEC) (DEG F) (DEG F) (DEG F) ALITY o
0 229 203.7 114.6
, .9 46,7 203.7 114.6
1.7 273.4 203.7 114.46
2.6 304.9 217.1 114.6
3.5 332.1 239.6 123.5 B
‘ 4.4 i54.8 264 132.3 {'.“
5.2 377.6 289.7 141.2 Rk
6.1 404,9 312.8 150
l 7 427.5 331.3 158.8 p g
7.9 459.1 345.2 167.6 Pt
8.8 485.9 268.5 189.6 $y
9.6 508.2 291.7 207.2 S
ﬂ 10.5 530.3 419.5 229.3 L
11.4 548 442,64 252.2 i
2.3 570 461 274 N
ﬂ 13.1 591.8 483.8 30i.1 £
14 604,9 06,5 33,9 i
14,9 626.7 524,64 A51,3 5
a 1508 63908 54206 36906 i ;‘
16.6 644.,1 560.6 401.6 &
n 17.5 652.8 549.6 424,49 Y
ﬁ 18.4 6615 583 447.,1 : i)
19.2 674.5 596.4 465.2 A
® 20.1 678.8 409 .7 478.7 (i
"1 683.2 614,2 487.6 ]
22.8 691.8 632 518.9 1 B
E 24,5 713.5 649.7 S27.8 é
26,3 717.8 663 549 .9 2\
28 730.7 67643 5676 i
B 29.7 735 685.1 580.8 N
31.5 739.4 694 594 D
33.3 748 711.6 607.1 <
35 752.3 720.5 615,9
‘ 38.5 760.9 746.9 629 :
42 765.2 746.9 642.2
g 45.5 769.5 755.7 646.5
49 7695 760.1 655.3
52.5 773.8 764.5 664
B 56,9 782.4 786.4 672.7 .
61.3 786.7 790.8 481.4 .
105 816.7 834.5 724.,9 -
B 157.5 846.7 838.9 750.8
@
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TITLE!DATA 10/17/78 RUN $#2 DNELTA P = 4 FPSIA

FPLENUM CONDITIONS

TIME FRESS TEMF
(SEC) (MMHG) (DEG F)
0 81.3 411.,3
.9 315.2 996.2
1.7 298.2 678
2.6 284.,7 716.6
3.5 261 742.,2
4,4 250.8 755 ¥
5.2 261 763.5 5
6.1 284,7 772 -
7 298.2 780.6 =
8.8 284,7 7976 -
10.5 291.5 801.8 3
12.3 294.8 810.3 s

14 294.8 823.1
26.3 294,8 844,2

) 294.8 865.4
52.5 794.8 . 882.4
61.3 294.8 907.7
105 294,8 954,22
157.5 294,8 975.3%
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i
TIME TC %A1
' (SEC) (DEG F)
0 193,3
' 2.6 193.3
l 3.5 206.4
4.4 215.1
5,2 236.9
' 6.1 2766
7 325.,7
7.9 379.8
' 8.8 429 ,2
9.6 473.8
10.5 509.1
11.4 539,7
‘l 12.3 565,9
13,9 587.5
14 09,2
I 14.9 622,1
15.8 635
16,6 648
l 17.5 665.2
18.4 478
& 19.2 686.6
2 699,5
l 22.8 7166
° 24.5 720.9
26,3 720.9
28 725.1
' 29.7 729, 4
31,5 729.4
33,3 733,7
! 35 737.9
38,5 7465
42 . 755
I 45,5 755
: 4% 7635
52,5 767 .8
“ 5649 77643
61.3 784,8
105 827,32
ﬂ 157.5 882, 4
®
e

-4

TITLEIDATA 10/717/78 RUN #2

? Py
.

TEST SeMPLE FOS A

TC #A2
(IEG F)
193.%
193.3
193.3
193,3
193.3
193.3
193.3
193.3
1923.3
193.3
193.3
193.,3
193.3
193.3

202

210.7
223.8
236.9
245.,7
2062
27646
J14.7
357.3
3g8.8
420,23
45146
482.6
509.1
52646
548.4
591.9
626.4
643.7
665, 2
690.9
708

720.9
784.8
827.3

NELTA F

= 4 PSIA

TC #A3
(IEG F)
167.2
167.2
16742
167.2
167.2
167.2
167.2
167.2
167.2
167.2
167.2
167.2
167.2
167.2
167.2
167.2
16742
167.2
167.2
171.5
175.8

180

192.9
201.5
210.1
223.1
244.,7
263.8
275.3
292.9
323.9
368.5
408.7
444,72
475

S14.2
544,35
668, 6
706,8

ORIGINAL PAGE 18
OF POOR QUALITY




TITLESDATA 10/17/78 RUN #2 NELTA F = 4 F3lA

TESY SAMFLE FOS R

ﬁ ¢ @& O o® P mn

TIME TC #E1 TC #R2 TC #E3
(SEC) (DEG F) (DEG F) (DEG F)
0 225.3 193.3 192,9
9 266.5 193.3 192.9
1.7 361.5 193.3 192,9
.6 430,2 228,2 192.9
3.5 471.,2 250.1 192,
4.4 507.2 261.3 192,
5.2 543 272,1 192,9
6.1 569.6 294.4 205,.8 :
7 596.1 316.7 214.4 "
7.9 622,5 339.2 231.7 s
R.8 640, 1 3461.8 240.4 "
ig 9.6 666.4 388.8 244,7 -
¢ 10.5 6883 411.3 263.8 1o
12.3 710.2 4460.5 284.,1 b
14 727.6 $00.3 319.5 i
15.8 732 5397 346.,2 R
17.5 740.7 545.9 373 b
19,2 749.4 591.9 408,7 i
21 753.7 £09.2 439,7 H
22.8 758.1 430.7 479.,3 i
26,3 771.1 4£40,9 G522,9
28 775.4 67347 544,95
31.5 779.8 678 579
35 784.,1 90,9 409
38,5 788.,%5 708 634,6
42 79741 71646 664.4
45,5 801.5 729.4 689.9
49 805.8 733.7 698.4
52,5 805.8 746.5 715.3
56,9 810.1 759.3 728
61.3 810.1 763.5 740,7
105 849.1 806.1 808.1
157.5 849.1 831.5 850.1
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TITLEIDATA 10/17/78 RUN #2 DELTA F = 4 PSIA

TEST SAMFLE FOS C

9
|
TIME TC #C1 TC #C2 1C #03 ORICIN
l (SEC) (DEG F) (DEG F) (DEG F) OF Poo?z%{%?ﬁlf
0 215.7 203.7 174.4 '
.9 229 203.7 17644
' 1.7 262,14 212.6 176.4
2.6 300.4 221,64 176.4
3.5 350.3 244.1 185,22
l 4.4 391.3 260.4 189,46
5.2 427.5 289 .7 198.4
6.1 454,64 217.4 207.2
. 7 481.5 349.,9 220.5 {
7.9 512.6 377.8 233.8
8.8 539.2 405, & 298.4
9.6 565.6 438 278.5
' 10.5 591.8 470.1 301.1
11.4 613.7 492.,9 323.9
' 13.1 648.5 538.1 A74,2 e
14 661.5 560.6 39/ 1
14,9 674.5 78,5 419.,9
‘ 15.8 687.5 5964 438 b
16.6 700 .5 509 .7 4546, 1
o 17.5 704.8 623, 1 474,2
19.2 717.8 64%5.3 510
I 21 726 .4 663 536,64
22.8 735 68%5.,1 554, 3
24.5 748 698.4 520.8
26.3 752.3 711.6 594
28 760.9 724.,9 60741
29.7 769.5 742.,5 620.,3
31.9 782.4 7469 629
35 791 746.,9 642.2
52.5 812.4 808.3 711.8
56.9 821 81741 711.8
61.3 833.,9 81741 716.2
105 866.1 869.5 776.8
906,5 904,4 789.7
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TITLEIDATA 10/17/78 RUN #3X NELTA F

TIME
(SEC)

N

25.95

42,5
51
59.5
102
144.5

FLENUM CONDITIONS
FRESS
(MMHG)

47 .4
176.2
284.,7
2050.8
206.7
203.3
216.9
237.2
250.R
2876
274.5
261
261
261
267.7
284.7
284.7
284,7
281.3
281.3
284.7
277.9

TEMF
(IEG F)
438.2
548.4
690.9
7465
7993
772
784.8
80646.1
818.8
831.5
840
BE2.7
856, 9
861.72
8697
882.4
899.3
903.5
f11.9
?24.6
?54.,2
66,9

=

4 FSIe
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l TITLE!DATA 10/17/78 RUN $3 DELTA F = 4 FSIA
e TEST SAMFLE FOS A %
, TIME TC #A1 TC #A2 TC #A3 '
(SEC) (DEG F) (DEG F) (DEG F) o
0 288, 115 045, 7 20 1GINAL PAGE 18
2.6 288,5 315 245, 7 OF POOR QUALITY
l 3.4 297,3 315 245, 7
4.3 301,7 315 256, 2
5.1 306,72 315 281, 3
' 6 319,5 315 n44,7
6.8 346,2 315 268,2
7.7 377.5 IS 268,72
l /.5 422 315 272.1
9.3 466,2 315 P72,1
10,2 505.,5 315 272,1
11.9 553,1 31 72,1
i 13.6 400, 4 315 276.6
15.3 638.8 1S 276,64
17 664,4 315 281
l 18,7 685, 6 315 281
20,4 719, 328, 4 281
22,1 736.5 55,1 285, 5
n 23.8 7491 377.5 85,5
25.5 766 413,1 289,9
- 27,2 778,64 439,7 289,9
: 28.9 791.,3 466, 2 289,9
n 34 808, 1 553, 1 312,2
® 44,2 812,3 647.,4 424,7
5.9 816.5 664,4 A438,2
47,6 816.,5 706.8 454
H 51 820,7 749 .1 491.,%
59.5 850, 1 782, 565.9
102 858.5 833,3 686, 6
g 144,55 B62,7 862, 7 699.5
i
®

!
d
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® ;
l TITLES!DATA 10/17/78 RUN #3 NELTA F = 4 FSIA ]
o - e :
e TEST SAMFLE FOS R ;
TIME TC #E1 TC #R2 TC #R3
(SEC) (DEG F) (DEG F) (MEG F) !
0 303.3 70,3 277.8
.9 12,2 270.3 277.8
‘ 1.7 357.3 283, 4 Y78
2.6 424,7 296,64 277.8
3.4 469.4 314,72 27,8 !
l 4,3 513.5 340.7 277.8
6 5830:) :.l(;lﬁio.:? ;‘.'k'\'lf'of_‘
‘ 6.8 600, 5 407.3 290,8
7.7 62241 46,3 290.8
8.5 643,7 447 .1 299, & ,
9.3 656,64 464.6 317
' 10,2 682,13 482 330,72
11.9 708 512, 4 3a1
13.6 720.9 546,8 3ni
‘ 1503 73/09 5'7608 3‘7'1»8
17 7%90.7 402, 4 409 .3
18,7 759 .3 419, 4 43t.1 ]
‘ 20.4 772 549, 7 45
- 2241 784.8 bbb 1 4/4,7 by
23.8 793,3 691.4 496,02 I
25.5 7976 71647 5132, 4 v
30.6 814.6 7672 504, 1 1
P 34 827.3 788, 1 6237 y
42,5 827 .3 788,1 700 o
n 51 82743 809 770
59.5 827.3 830 7908
102 848,5 850.,8 834, 3 i
|g 144.5 882.4 871.7 86%. 3
{u .
A
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TITLE!DATA 10/17/76 RUN #3 DFHLTA F

TIME
(SEC)

e o+ o NN
[ S N

P
[,

PIE TR NAW O .

RN B NP b et s = OO
g

* L]

o w

[
(o}
J

a

144.5

TESI
TC #C1
(LEG F

288 L] :)

215,48

347,77

389.,1

475,

446,

493,

516,727

74

Al3. g

&AB .Y

&AL, D

L9741

71,

771.1

got1.%

G634,

Qa4 , 4

87y, 3

g&8

AP L

22,4

NIEYEN

SAMFLE FOQS C
c 2

) (BEG F)

S
2085
a2

09.9
19,2
JA2.4
3v0.8
8w, 7
44%,8
494, 5
RN
574

&1

&28

&7, 3
PIRT-P
78845
2105.1
844
8L,
841,49

(SR

[ st RS

v

= 4 FSIA

TC &i°3

(LG F)

M2.6
21204
21;’0“
22441
R )

244,11

2‘;‘4 + ‘1

2uh, 0

~q 3

31744
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()li‘ IGINAL PAGE 1§
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