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ABSTRACT

This document is the Programmer's Guide for the GNAT Computer Program
developed under MSC/TRW Task 705-2, "Apollo Cyrogenic Storage System (CSS)
Analysis," Subtask 2. Detailed logic flowcharts and compiled program

listings are provided for all program elements.
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1.0 INTRODUCTION

The General Numerical Analysis of Transport Computer “rogram (GNAT) was
developed to describe the thermal stratification and fluid mixing occurring
in the supercritical oxygen storage system of the Apollo Command and Service
Module. These phenomena are governed in two dimensions by a system of four
non~linear partial differential equations which specify the conservation
of mass, momantum, and energy. These equations are formulated in rectilinear
Eulerian coordinates and are solved simultaneously using an explicit finite

differince technique which 1is described in Reference 1.



2.0 PROGRAM DESCRIPTION

The two-dimensional volume is divided into a grid of cubic nodes which
are individually identified by subseripts (I, J) which run in the x-and
y-directions respectively. The indicies I and J must have values between
1 and 20 inclusive. The tank geometric configuration is defined by
speclfying the beginning (NG) and ending (NS) values of the J-subscript for
each value of 1 such that:

NG(I) S J S NS(I) ; 1€ I < 20
The same limits apply to the I-subscript at a given value of J so that:
NG(J) £ I£ NS(J); 1< J< 20

The program varlables were defined in a self-consistent zet of
englneering units so that no conversion constants were required to formulate
the governing equations. All program variables are expressed in units which

are combinations of one or more of the following units: 1bf, slug, ft, sec,

3

°F. Input data, expressed in the commonly used units shown in Tables 3.2 and 3.3, are

converted immediately upon entry into the program. Output data is converted
to the commonly used units shown in Table 3.4 for ease in interpretation. All
computations performed in the program use the comsistent set of units shown in
Tabie 2,1.

The state of the fluid at any given time is specified by the density,

1al energy, and the x- and y~ components of momentum at each node point I, J.
Z. .m these values, the corresponding pressure, temperature, and velocities
are computed.

The program is started by specifying the initial state at rime t,. This
initial state may be speclfied by card input in which case zero veloclty
conditions are assumed, or it may {3 input from a previously generated data
tape which contains the information for a developed fluld state obatined from

an aarlier computer rum.



The program time is advanced in a stepwise manrer from the initial time

by successively integrating the four governing equatioms at each node (I,J)
within the fluid volume. This procedure is illustrated in the logic

flow chart of the main program (Figure 2.1).



TABLE 2.1

PROGRAM UNITS

Variable Description Units

P Pressure (1bf/ft2)

H Temperature, T (°R)

R Derglty, p (sluge/ftB)
u, v Velocdity (ft/sec)

E Specific Internal Energy (ft—lbf/slug)
RU, RV Momentum (slug—fc/sec/fts)
RE Internal Energy (ftwlbf/ftB)
T, DT Time (sec)

K Thermal Conductivity, k Gggigﬁijﬁ?
VsC Absolute Viscosity, u (lbf-nec/ftz)



FIGURE 2.1
FLOWCHART OF MAIN PROGRAM
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CALL MEANA
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{

N

» LOOP CYFR
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!

CALL DI¥Yy (I,J)
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MAIN CONT 3

CALL MEANB

~-COMPUTE FACE QUANTITIES
gg% MASS ,ENERGY CONVECT-

' Loop Over
l all 1,3

+

CALL DIFF2 (I,J)
; COMPUTE
I DIFFERENCES

'

COMPUTE MASS AND ENERGY
RATES DR, DRE FOR NODE
(I,J)

350

CALL BCOUT (2)
ADJUST WITHDRAWAL
MASS, ENERGY RATES

—

CALL HEATER
=AD "(JST HEAT
RATES




LOOP OVER
ALL I,J

*.

MAIN CONT 4

UPDATE MASS, ENERGY
R(I,J}, RE(I,J)

&

COMPUTE
VELOCITIES U,V

OBTAIN TEMPERATURE
RH{I,J) FROM TEMP

'

OBTAIN PRESSURE P(I,J)
FROM RTPRES

UUNSTABLE -
ITERM = 1




]

CALL BULK
~COMPUTE BULK
PROPERTIES

MAIN CONT 5

COMPUTE SCALE
TIME

'.

CALL OQUTPUT
PRINT STATE

10

200




JAIN CONT o

END OF
FILE

REWIND
-\ OUTEUT
TAPE

OUTRUT
TAPE?

NO
CASE?
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3.0 STORAGE ALLOCATTION

The program requires the storage of the fluld state varilables for
each of the possible 400 node poirts. All node centered variables are
dimensiored 20 x 20. The values of density, energy, and x~ and y-
momentum at the node faces are obtained by interpolation between nodes
and are stored in arrays which are dimensioned 21 x 21 and are identified
by the sufi{ix x or y. Tiie assoclated subscripts (I,J) refer to the left
or lower face of node I,J.

Must of the program variabies are ultimately equivalenced to the
master Input/Output (I/0)} varisble A which 1s dimensioned 3700 and which
is placed in the COMMON block DATA, The single equivalencing variable A
was defined to simplify reading and writing of the state data and other
necessary control data on magnetic tape to provide a program restart
capability,

The program data are combined in logical groupings depending upon
their function. Tor example, the array CTL contains twenty locations which
are used for program initiation and control. Table 3.1 show the relation-
ship of these dnta blocks to the A—~array.

Tables 3.2 through 3.8 show the breakdown of the data blocks to the
basic program variables. 1In addition to the data blocks equivalenced
to the A-array, other COMMON blocks are used to transfer data hetween the
program elements. Table 3.9 shows a cross~reference between all data blocks

in COMMON storage and the program elements in which the data blocks are used.

12



TABLE 3.1

STORAGE ALLOCATION: A(3700)

TYPE: Real

PURPOSE: Provide a common I/0 variable to which most program
variables are equivalenced.

A(L) - A(20) CTL (Table 3.2)
A(21 - A(30) PROP (Table 3.3)
A(31) - AC40) LABEL {(Table 3.4)
AC41) - A(90) LIMITS {Table 3.5)
A(91) ~ A(100) AVE (Table 3.6)
A(LOL) - A(2100) STATE (Table 3.7)
A€2101) ~ A(3700) RATES (Table 3.8)

13



TYPE:

PURPOSE:

[T T T - S T - FURE R N 1

O T e R R R I e
O v 0 ~N & W NP O

TABLE 3.2

CTL (1)

TO

DT
TSTOP
DTPR
WDOT
DQHEAT
DQBC(1)
DQBC(2)
DQBC(3)
DQBC (4)
GX

GY
SCALE
ITAPE(L)

Y
ITAPE(6)
STOPFG

STORAGE ALLOCATION: CTL(20)

Input of program control varilables

Description (Input Units)

Program start time (sec)

Integration time step (secc)

Program stop time (sec)

Data output time interval (sec)

Tank mass flowrate (1lbm/hr)

Tank heater input (B/hr)

Boundary heat flux-left wall (B/ftz-hr)
Boundary heat flux-right wall (B/ftz-hr)
Boundary heat flux-~bottom wall (B/ftz-hr)
Boundary heat flux-top wall (B/ftz—hr)
Acceleration, x~component (g's)
Acceleration, y-component (g's)

Scale factor

I/0 Tape control described in Table 3.2a

Program stop flag. Stop if > 1.

Equivalenced to A(l)

14



TABLE 3,2a

STORAGE ALLOCATION: ITAPE(6)

TYPE: Integer
PURPOSE: I/0 Tape control variables.

ITAPE(T) Deseription

IUNITR Tape unit for input state data.
IFILER File of input data on IUNITR
IRECR Record of input data in IFILER
TUNITW Tape unlt to output state data.
IFILEY File of output data on TUNITW
IRECW Record of output data in IFILEW

o T B A e L

ITAPE is equivalenced to CTL(1l4)

15



TABLE 3.3

STORAGE ALLOCATION: PROP(10)

TYPE: Real
PURPOSE: Input of property data

I PRAP (1) Description (Input Units)
1 —

) —

3 k Thermal conductivity (B/ft-hr-"R)
4 vsc Absolute viscosity (Poise)

5 —

6 L Node dimension (ft)

7 ——

8 PO Initial pressure (padl)

9 HO Initial temperature °r)

10 PFLAG Heater flag: l.=on, 0,=0ff,

Equivalenced to A(21).

16



TABLE 3.4

STORAGE ALLOCATION: LABEL(10)

TYPE: Real
PURPOSE: Output array.

I LABEL (T) Description (Qutput Units)
1 T Time (minutes)

2 DI Program time step (sec)

3 TSCALE Scaled problem time (min)

4 PBAR1L Average tank pressure (psi)

5 RBAR1 Average tank density(lbm/ftg)

6 HIN Minimum ncde temperature (°R)

7 HBARL Average temperature (°R)

8 HMAX Maximum node temperature (°R)

9 PCOL Collapse pressure (psi)

10 WT Weight of fluid contained {(lbm)

Equivalenced to A(31)

17



TYPE:
PURPOSE:

+ = |H

21

40
41
42
43

TABLE 3,5

STORAGE ALLOCATION: LIMITS(50)

I, J Indexing limits for geometry definition

LIMITS(I) Degcription

NG (1) Node starting index array
+ J1=NG(I) or I1=NG{J)

NG (20)

NS (L) Node ending index array
' J2=NS(I) or I2=N5(J)

NS (20)

NO Minimum NG

NF Maximum NS

NODES Total number of nodes

Equivalenced to A(4l)

18



TABLE 3.6

STORAGE ALLOCATION: AVE(10)

TYPE: Double precision

PURPOSE: Double precision storage of average state variables.

I AVE(I) Description

1 PBAR Average pressure (lbf/ftz)
2 +

3 RBAR Average density (slugs/ft3)
4 +

5 REBAR Average internal energy (ft—lbf/fta)
6 ¥

7 ———

8 e

9 _—

10 —

Equivalenced to A(91)

19



TABLE 3,7

STORAGE ALLOCATION: STATE(2000)

TYPL: Real

PURPOSE: Contains the state varlables P, R, U, V.

I Rates (I) Description

1 P(L,1) Relative nressure (lbf/ftz)

¥ +

400 P(20,20}

401 R(1,1) Relative density (slugs/fta)
¥ ¥

800 R(20,20)

801 u,1) x-component velocity (ft/sec)
¥ ¥

1200 U(20,20)

1201 V(l,l) y-component velocity (ft/sec)
¥ i

1600 v (20,20)

Equivalenced to A(101)

20



TABLL. 3,8
STORAGE ALLOCATION: RATES(1600)

TYPLE: Real
PURPOSL * Contains the additional state variables RE, RU, RV

I Rates (I) Description

1 —

+

400

401 RE(1,1) Relative internal energy (fthlbf/fta)
+

800 RE (20, 20)

801 RU(L,1) x-component momentum (ft/sec/fta)
+ +

1200 RU(20, 20)

1201 RV(L,1) y~component momentum (ft/sec/ftB)
¢ 4

1600 RV (20,20)

Fquivalenced to A(2101)

21



DATA BLOCKS IN COMMON

TABLE 3.9 STORAGE CROSS-REFERENCE

PROGRAM ELEMENTS

aé%&:%’é%g&%%géﬁggg
z 8§ £ 854888 HEZEEE 28 5 2
DATA/A] h
CTL X X X
PROP X X X X X
AVE X X X X X
LABEL X X X
LIMITS X ¥ X X X X X
STATE X X X X X X X
RATES X X X X X X X
NODWAL X X X X
D1 X X
D2 X X
CSTS X ¥
TRNSMT X
DSTATE X X X
TEFCTN X X

22



4,0 SUBPROGRAM DESCRIPTION

All program logic and the evaluation and integration of the governing
equations are performed in the main program. However, extensive use is
made of subroutine subprograms to perform support and peripheral functions.
A gummary of these subprograms and a brief description of the function served
is given in Table 4.1.

The subprograms are described in more detail in the following subsections.

The operation of each subprogram 1s shown in the accompanying flowcharts,

(Figures 4.1 through 4.16),

23



Subprogram
1. MEANA
2. MEANB
3. DIFF
4, DIFF2
5. HEATER
6. BCHUT
7. TEMP
8. BETA
9. PRESS
10. RTPRES
11. BULK
12. OUTPUT
13. DISPLY
14. CR2TAP
15. RDTAPE
16. TAPEI¢
17. OPTD

TABLE 4.1
SUBPROGRAM SUMMARY

Function

Face-centered interpolation for womentum
Face~centered Interpolation for mass and energy
Differences for momentum

Differences for mass and energy

Heater input simulation

Withdrawal port boundary conditions
Temperature calculation from internal emergy
Internal energy calculation from temperature
Ideal gas equatinn of state

Stewart's equation of state

Average tank quantities

Data output control

Display of one state variable

Input data display

Data tape input

Tape input/output package

Interpolation of Weber's oxygen density data

24



4.1 Subroutine MEANA

CALLING SEQUENCE:
INPUT DATA:
OUTPUT DATA:

USAGE:

FUNCTION:

CALL MEANA

RU, RV, U, V, NO, NF, NG, NS

RUX, RUY, RVX, RVY, UX, VY

This subroutine is called from MAIN once each program
time step.

Linear interpolation between node centers is used
to define x~ and y~ components of velocity at node
faces. Quadratic interpolation butween three node
centers ig used to obtain the values of x- and y-
momentum at each of the node faces. The signs of
UX and VY are used to bilas the interpolatiom in
the upstream direction. A linear interpolation is
used at wall nodes where a third upstream point is

not available.

25



FIGURE 4.1

MEANA

= I = 11,12
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FLOWCHART OF MEANA

COMPUTE
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-blas right




YES
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Y

MEANA CONT
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- bias downward

COMPUTE RUY, RVY

-bias upward

COMPUTE RUY, RVY
AT WALL POSITION

-centered

!

@

100

RETURN
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4.2 Subroutine MEANB

CALLING SEQUENCE:
INPUT DATA:
OUTPUT DATA:

USAGE:

FUNCTION:

CALL MEANB

R, RE, U, V

RX, RY, REX, REY, UX, VY

This subroutine is called from MAIN once each
program time step.

Linear interpolation between node centers is used

to define x- and y- components of velocity at the
node faces. Quadratic interpolation between three
node centers is used to obtain the values of density
and internal energy at each of the node faces., The
signs of UX and VY are used to bias the interpola-
tion in the upstream direction. A linear interpolation
is used at wall nodes where a third upstream point 1s

not available.

28



FIGURE 4.2 FLOWCHART OF MEANB
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Ahih

COMPUTE
RY (J,I), REY (J,I)
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4.3 Subroutine DIFF

CALLING SEQUENCE: CALL DIFF(I,J)

INPUT DATA: P, U, V, RIOX, RUY, RVX, RVY, UX, VY, L, I, J

OUTPUT DATA: DRUUDX, DRVUDX, DRVDY, DRVUDY, DPDX, DPDY, D2UDX2,
D2VDY2, D2UDXY, D2VDXY

UBAGE: This subroutine is called from MAIN for each node
(I,J) at each program time step.

FUNCTION: Difference termg used in the momentum equations are

computed In this subroutine.

31



FIGURE 4.3 FLOWCHART OF DIFF

DIFF (I,J)

IDENT1FY BOULDERIES

I1 = NG (J) JI1=NG (I)

I2 = NS (J) J2=NS (I)
!

COMPUTE
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210

COMPUTE AT LEFT WALL
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|

211

BOTTOM
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212

TOP

D2UDXY, D2VDXY 241

NO

!

COMPUTE DPDY

D2UDY2, D2VDY2
D2UDXY, D2ZVDXY .




220

DIFF CONT 1

COMPUTE AT RIGHT WALL.
DPDX, D2UDX2, D2VDX2

221

YES | BOTTOM |
D2UDXY, D2VDXY

222

=~ TOP
D2UDXY, D2VDXY

COMPUTE DPDY
D2UDY2, D2VDY2
D2UDXY, D2VDXY

R
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DIFEF CONT 2

230
YES
COMPUTE AT BOTTOM WAL
J=J] : DPDX, D2UDX2, D2VDX2,
9 D2UDXY, D2VDXY

NO + e
231 | 231

DPDY, D2UDY2, D2VDY2

240

rS COMPUTE AT TOP WALL
DPDX, D2UDX2, D2VDX2
D2UDXY, D2VDXY
NO

241 ¥ ll"

DPDY, D2UDY2, D2VDY2

COMPUTE AT
CENTRAL POSITIONS
DEDX, DPDY
D2UDX2, D2VDX2,
D2UDY2, D2VDY2,
D2UDXY, D2VDXY
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4.4 Subroutine DIFF2

CALLING SEQUENCE:

INPUT DATA:

OUTPUT DATA:

USAGE:

FUNCTION:

CALL DIFF2(I,J)

RX, RY, REX, REY, UX, VY, H, K, 091, DQ2, DO3,
DQ4, L, I, J

pUDX, DVDY, DRUDX, DRVDY, DREUDX, DREVDY, D2HDXZ2,
D2HDY2

This subroutine is called from MAIN for each node
(I,J) at each program time gtep.

Difference terms used in the continuity and en:rgy
equations are computed in thls subroutine. Heat
leak boundary conditions are imposed at exterior

node faces as prescribed temperature gradients,

35



FIGURE 4.4 FLOWCHART OF DIFF2

DIFF2 (I,J)

IDENTIFY BOUNDARIES
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!

200

RETURN
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4.5

Subroutine HEATER

CALLING SEQUENCE:

INPUT DATA:

OUTPUT DATA:

USAGE:

FUNCTION:

CALL HEATER (DQHEAT, L3)

DQHEAT, L3, DRE

Heater node locatlon is hard-coded.

DRE

This subroutine 1s called from MAIN once each
program time step whenever DQHEAT » 0.

The heating rate of the specified nodes is increased

te represent heater input.

37



FIGURE 4.5 FLOWCHART OF HEATER

HEATER

DEFINE
HEATER NOLZES

1

ADJUST
HEATING RAT

RETURN

L.
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4.6 Subroutine BCEUT

CALLING SEQUENCE:
INPUT DATA:
OUTPIT DATA:

USAGE:

FUNCTION:

CALL BCAUT (N, WD@T)

N, WD@T, R, RBAR, DRU, DRV, DRE, RE, REEAR, L
DRU, DRV, DR, DRE

This subroutine is called twice from MAIN during
ench program time step: The first time with

N=1l:; the second time with N=2.

The outlet port location is hard-coded. During
the first call, the fluid velocity at the node
wall, UWALL, is computed such that the prescribed
flowrate, WDOT will take place. This velocity is
used to establish the convecticn rate of %~ and y-

momentum from the node.

During the second call, UWALL is used to establish
the convection rate of mass and internal emergy

from the node.
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FIGURE 4.6 FLOWCHART OF BC@UT

(:BC¢UT(N,WD¢T) _:)
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Adjust
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40



4,7 Function TEMP

CALLING SEQUENCE: T{I,J)=TEMP (ERHO, RHO)

INPUT DATA: ERHO, RHO, data tables E, T

OUTPUT DATA: TEMP

USAGE: This function 1s called from MAIN for each node

(£,J) at each time step.

FUNCTION: Linear interpolation in a real-gas data table is
used to compute a node temperature corresponding
to the interval energy of the node.

NON-STANDARD UNITS: E(B/1lbm)

REFERENCE: The data for these tables was taken from
Reference 2 and assumes the nominal tank pressure

of 60 atmospheres (882 psi).
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FIGURE 4.7 FLOWCHART OF TEMP
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4.8 Function BETA

CALLING SEQUENCE: EQ=BETA(TQ)*778,156%32.2

INPUT DATA: T0, data tables E, T

OUT. T DATA: BETA

USAGE: This function is called once at the beginning

of MAIY during initialization.

FUNCTICN: Linear interpolation in the real-gas data table
is used to obtain the 1initial specific internal
energy corresponding to a given initial fluid
temperature.

REFERENCE: The da“a for these tables was taken from
Reference 2 and assumes the nominal tank pressure

of 60 atmospheres (882 psi).
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FIGURE 4,8

( BETA (TO) )
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4,9 Subroutine PRESS

CALLING SEQUENCE:

INPUT DATA:

OUTPUT DATA:

USAGE:

FUNCTION:

CALL PRESS(P, R, HH)

R, HH, PBAR, RBAR, Z, RCONST

P

Not used for real-gas problems

The relative pressure (p-p) is computed in double
precision from the ideal gas equation with a

compressibility factor.



FIGURE 4.9
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46

FLOWCHART OF PRES



4,10 TFunction RTPRES

CALLING SEQUENCE: P=RTPRES(RR, TO)

INFUT DATA: RHO, TO
OUTPUT DATA: RTPRES
USAGE: This function 1s called from MAIN once for each

node (I,J) at each time step.
FUNCTION: A node pressure is computed using Stewart’s
equation of state (Reference 3) given density

and temperature.
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FIGURE 4.10 FLOWCHART OF {TTRES
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4,11 Subroutine BULK

CALLING SEQUENCE:
THPUT DATA:

OUTPUT DATA:

USACE:

FUNCTION:

SUBPROGRAM
REFERENCES

CALL BULK

P, R, RE, H, PBAR, REBAR, L, NG, NS, NO, NF, N@DES

P, R, Ri, PBAR, RBAR, REBAR, HMIN, HBARIL, HMAX,

PCOL, WT

This subroutine is called perindically during the
execution of MAIN, normally just prior to a call

of the OUTPUT subroutine,

The average tank quantities PBAR, RBAR, and REBAR

are computed in this subroutine. The relative

values, P, R, RE are revised according to the
hange in the average values, The equillibrium
temperature and the corresponding potential collapse

pressure are also computed in this subroutine,

TEMP, RTPRES
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FIGURE 4,11 - FLOWCHART OF BULK
‘ BULK )

Tuitialize

)

Loop

- I = NO, NF

I

J1 = NG (I}
JZ = N§ (I)
T
!.

LOOP
1 e J1, J2

L

SUM PT, RT, ALT

100
L

COMPUTE

DFBAR

DRBAR
REBAR

[
LOOP
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!Jl, Jz2 l
T
[ Loop

PSSR = Sy

l J=J1, J2

!
Adjust
#,.R,RE

(200

COMPUTE PBAR, RBAR
REBAR, HBAR, TCOL, WT

RETURN
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4,12

Subroutine @UTPUT

CALLING SEQUENCE:
INPUT DATA:
OUTPUT DATA:

USAGE:

FUNCTION:

SUBPROGRAM
REFERENCES:

CALL OUTPUT ‘T, DT, DTCR, REFl, REF2, REF3)

P, R, H, U, V, PBAR, RBAR, T, REFl, REFZ, REF3
Heading LABEL

This subroutine is called from MAI¥ every DTPR
seconds.

The printing of all cutput data is controlled by
this subroutine. The units of PBAR and RBAR
are adjusted for display and the output heading
and the data in array LABEL is printed. Also,
tire printing of P, R, H, U, and V by subroutine
DISPLY is controlled. If an output tape is being
gep” sated (IUNITW > 0) this subroutine calls the
tape I/0 parkage to write a record.

TAPEIO, DISPLY
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FIGURE 4.12 FLOWCHART OF OUTPUT

ADJUST UNITS
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PRINT HEADING ///
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RETURN
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4.13 Subroutine DISPLY

CALLING SEQUENCE:
INPUT DATA:
OUTPUT DATA:

UBAGE:

FUNCTION:

CALL DISPLY (X, XBAR, CONST)

X, XBAR, CONST, NG, NS, NO, NF, TIME

TIME, Y

This subroutine is called five times during the
execution of a CALL to OUTPUT.

The vaviables P, R, H, U, and V are displayed by
successive calls to this subroutine from QUTPUT.
Prior to printing, the reference value XBAR is
subtracted from each element in X and the units
are adjusted by the multiplier, CONST: Y(T,J)=
(X(1,J) - XBAR)*CONST. The rows of data are
displayed in inverted order to cofncide with the

physical descriptiou.
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FIGURE 4.13
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4,14 Subroutine CR2TAP

CALLING SEQUENCE: CALL CR2TAB (ENDECK, I5, LINES)

INPUT DATA: Card images, 15, LINES
OUTPUT DATA: Card images on computer internal unit (I5).
USAGE: This subroutine 1ls called from MAIN whenever card

input is expected.

FUNCTION: The purpose of this subrouting is to document all
the data input to the program by card. Images of
the input data carls are stored on the computer
internal unit (I5) and are output on the line
printer. Card reading is initiated by a CALL of
this subroutine and 1s terminated upon reading a
card beginning with the alphameric word stored in
ENDECK. This word was selected to be the NAMELIST
terminacor word bSENDb. Data is input through

NAMELIST from the internal unit I5.
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FIGURE 4,14 FLOWCHART OF CR2TAP
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4,15 Subroutine RDTAPE

CALLING SEQUENCE:

INPUT DATA:

OUTPUT DATA:

USAGE:

FUNCTLON:

SUBPROGRAM
REFERENCES:

CALL RDTAPE

IUNITR, IFILER, IRECR, previously generated tape
data.

A-~array (data from input tape).

This subroutine is called once at the beginning
of MAIN if an input data tape is used to initilalize
the program,

The series of operations performed by successive
calls to the TAPEIL®Y package is collected here.
The input tape read parameters supercede thrae
input from tape.

TAPELG
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FIGURE 4.15 FLOWCHART OF RDTAPE
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4.]6 SUBROUTINE TAPEI(

IDENTLFICATION
Name/Title - TAPEI¢ (Tape Input/Output)
Programmer/Date ~- John Prewitt, September 1970

Organization/Installation - TRW for EP5-MSC
Source Language =~ TORTRAN VY
PURPOSE

Subroutine TAPEI@ performs unformatted tape input/output functions with
either NTRAN or FORTRAN I/0 packages.

USAGE
# Calling Sequence a Function
CALL TAPEPS (ITYPE, IUNIT,IFILE, IREC) Position tape
CALL TAPERD (ITYPE, IUNIT, 1W@PRDS, A, LSTAT) Read tape
CALL TAPEWR (ITYPE, IUNIT, IW@RDS, A, LSTAT) Write tape
CALL TAPERW (ITYPE, IUNIT) Rewind tape
CALL TAPE@F (ITYPE, IUNIT) Write end-of-file
CALL TAPEPR (ITYPE, IUNTT) Print status of tape
position
CALL TAPECK (JSTAT) Check status of NTRAN
read/write
Arguments:
Parameter
Name In/Out  Dimension Type Description
ITYPE In 1 I Type of data tape
0 = NTRAN
1 = FORTRAN
TUNIT In 1 I Physical unit for tape assignment
IFILE In 1 I Number of files to be skipped
IREC In 1 I Number of blocks or physical
records to be skipped
TW@ARDS In 1 I Number of data words to be
transmitted
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Parameter

" Name In/Out Dimension Type Description
A In/Out IW@RDS I Storage arza for data words
LSTAT Qut 1 I Status word Fav NTRAN read/wrire

=1 = Transiission is not complete
-2 = End-of-fi.: for read,
end-of~tape or doim-file for
write
-3 = hevice error
~4 o Tranemission abort
1453D§ = Number of data words trang-
mitted when transmisesion is
complete
Status word for FORTRAN read/write
IWPRDS = Number of data words transmitted
when transmission is complete
JSTAT In/Out 1 I Status word for NTRAN read/write
e Data In/Out
None
o Error Messages
If an error occurs subroutine KTLLER is called and a walkback is
generated,
e Storage
Coding occupies 7748 (50810) locations, Internal data occupies
1428 (9810) locations.

METHOD
® Model
The logic for esch of the functions in TAPEIQ is basically the same,
First the status of the tapes position is updated, next a test is made
on the type of data tape (NTRAY or FORTRAN) being processed and then the
appropriate function is called,
This routine works on all tape or cape simulated I/0 devices (see
restrictions).
® Symbol Definition

None
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References
"UNIVAC 1108 FORTRAN V Programmer Reference Manuat', UP-3569 Rev, 1,

P. N. Bertstresser, T. W, Rimkus, "Computer Systems Bulletin No, 64,
File and Physical Record Skipping on the Univac 1108", TRW I¢C
5513,20~37, 20 August 1959,

H. W. Bryan, "Computer Systems Bulletin No., 71, System Supplied Editing
Routines', TRW I0OC 5513.20-60, 2 February 1970.

RESTRICTIONS
¢ Analytic

IUNIT can have any value between 1-29 except for 5, 6, and 17.
¢ Operational

The tape positlioning function does not work for high speed drum (FH232).
¢ Other subprograms required

KILLER

NTRAN

QQFIL

QQREC

ACCURACY
Not applicableé

VALIDITY
A main driver was developed to check all possible combinations of tape

input/output functions.

CODING INFORMATION

® Special Program Constants
None uneeded
% Timing
The speed is dependent on the amount of information to be transmitted

and the I/0 device used.
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DETALLED FLOW CHART
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SUBRAUTINE TAxiI¢

BE SKIPPED
IREC#0

TEST
FOR SKIPPING
PAST BEGINNING
or FILG

_YES

/
UPDATE UPDATE
TAPE POSITLON TAPE POSITION
)
A
TEST
. FOR TYPE
YES OF DATA TAPE
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SUBRQUTINLE TAPELJ

( TARERD )

UPDATE TAPE
POSITION

TEE‘\
YES FOR TYFk NF MU

DATA TAPE
ITYPE:O

READ READ

NTRAN® FORTRA
TAPE TAPE ’

{ RETURN >

9/70 TAPEI@-6



SUBROUTINE TAPEL(Q

( TAPEWR )

UPDATE TAPE
POSITION

TEST
FOR TYFE OF
DATA TAPE
ITYPE:Q

YES

y ]
WRITE WRITE
NIRAN FORTRAN
TAPE TAPL
( RETURN )
9/70 TAPEIG-~7
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SUBRAUTINE TAPLL@

UPDATE TAPE
POSTTION

ITYPE:0

\ REWIND REWIND
NTRAN FORTRAN
TAPE \ TAPE
__
{ RETURN )
8/70 TAPEIP-8
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SUBRYUTINE TATLEIY

( TAPE@F )

UPDATE TAPE
POSITION

|

TEST

FOR TYPE OF NO
DATA TAPE
ITYPE:0
_iLﬁ r_m
RITE AN END- ;WRITE AN END
F-FLLE MARK F-FILE MARK
ON NTRAN ON F.RTRAN
TAPE ___ TAPE

9/70 TAPEI$-9
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( TAPEPR |

F

RINT STATUS
OF IUNLIT

e 1

(’ RETURN

\ TAPECK

o

< TEST
_~FOR COMPLETLON OF
~ _ NTRAN READ/WRITE

T
. JSTAT:-1
N

_YES

NO

TEST
FOR UTRAN
READ/WRITE ERROR
JSTAT 10

NO

. ~

RETURN _/)

5/7¢ TAPEI@-10
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4.17 Function OPTID

CALLING SEQUENCE: RO=0PTD (P1l, HO) /32.2

INPUT DATA: PL, HO

OUTPUT DATA: OPTD {oxygen density)

USAGE: When initlal conditions are generated by the program, this
function is called once from MAIN to establish the initial bulk density
and then is also called at each node point at time t=o to establish the
Initial individuzl node densities.

FUNCTION: This subprogramemploys linear interpolation of data tables

and temperature,

REFERENCE: TFurther documentation of this subprogram is contained under

Subroutine THERM in Reference 4.
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APPENDIX I

COMPUTER PROGRAM ROMENCLATURE

The following nomenclature list contains the program variable names
appearing in the storage assignment lists pgenerated for each program
element. The x's at the right of the page designate in which program
elements the variable names appeared. The following key identifies the

element numbers withx the names of the program elements.

Number Name

0 MAIN

1 MEANA
2 MEANB
3 DIFF

4 DIFF2
5 HEATER
6 BCEUT
7 TEMP

8 BETA

9 PRES
10 RTPRES
11 BULK
12 OUTPUT
13 DISPLY
14 RDTAPE
15 -
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L

VAR

A
AVE
HETA
C
CSiL2
CST1L
cS11L?2
CST2L
csT2i.2
cSTaL
csTuL?
CTL
DPBAR
opLXx
oPby
uasc
BQH
DOHEAT
Dol
pez
Q3
pay

DR
LDRBAR
ORE
DREBAR
OREUDX
DREVDY
ORU
LBRUDX
URUUDX
DRUVDY
URYV
uRvDY

WRWITTLTLXVITDVDIVTITDADILARDUUTITIODD TSN IDOIVLLII

IYFP DIm

a7ny

[
=

uxz2o

ux20

[l e B S B S e ol R S O R

N
o
»
o
=

N OmMmENCLATURE

DESCRIPTION (UNITS)

MASTFR EQUIVALFNCING ARRAY FOR TAPF I/C
ARRAY CUNTAINING AVERAGE STATE VALUES

RETURNELD SPeC, INT,. FNFRGY (F) FROM FCTiv BFTA

SPECIFIC HFEAT, CP,» (UINUSFDY (FT~=LBF/SLUG-R)
CONSTANT 1/L2 (FT=2)

CONSTANT 1/0 (FT-1)

CUNSTANT 1/L2(FT=2)

CONSTANT 1720 (FT=1)

CONSTANT 1/2L2 (FT=-2)

CONSTANT 1/4L (FT-13

CONSTANT 1/4L2 (FT-2}

PROGRAM CONTROL DATA ARRAY

CHANGE iN PHBAR

DERLVATIVE OF P WRT ¥ {LRF/FT2/FT)
DERIVATIVE OF P WRT Y (LRF/FT2/FT)

BHEAT LEAK BOUNDARY CONDITION INPUT ARRAY
INTERNAL HEAT GENERATION (FT-LBF/SFC/NODE)
INTERNAL HEAT GENERATION (FT-LRF/SFC/NCDE)
HEAT FLUX = LEFT BOUNDARY (FT-LBF/FT2=-SEC]
HEAT FLUX = RIGHT ROUNDARY

HEA1 FLUX = RUTF. ROINDARY

HEAT FLyUX - TOP POUNDARY

NQDE DENSLITY KATE (S5LUG/ FT2/SEC)

CHANGE IN RBPAR

NODE INTERNAL FNERGY RATF (FT=-LBF/FT3/SECY
CHANGE IN RERAP

DERLIVAT{VE OF FE U wRT x (FT=LRF/FT3/SFC)
NERIVATIVE OF FE v wRT Y (FT=-LPF/FT3/SFC)
NODE X-MOMENTUN RATE (SLUG-FT/FT3=SEC2)
NERIVATIVE OF Pu wRT X (SLUG=FT/FTZ-SEC/FT)
DERLVATIVE UF RU U wRT X (SLUG=FT/FT3=CEC}
DERIVATIVE OF FU ¥V wPT Y (SLUG=FT/FT3=SEC2)
NODE Y=MOMENTUM RATE {(SLUG=FT/FT3-<EC2)
DERIVATIVE OF FV WRPT Y (SLUG=FT/FTI2=SEC/FT]

PROGRAM ELENENT
111117
01234567890 12345

XYXXX X X XXX
X x X X XX
X X
X
XX
XX

2 M OB 3 K M XK
a2 W W W

X XXXX
X
X X
x X
x
x. —
X
X X
X X
X X
x X
X XX ¥
b 4
X XX
X
X X
X X
X XX
X X
X %
X b 4
X XX
X X
u123456739y12345

111110



EL

VAK

DRVUDYX
ORvvDY
LT
UTPR
D71
DULX
bDvay
p2Hhix2
v2rbyz
D2UDXY
D2UDX2
nz2ubDY?
L2vDXY
pa2vixz
p2vhy2
E

EXN
EMDECK
ERHG
&0

(£3:4

GY

H

HBAR
HRBAR]
HH
HMAX
HMlN
HO

i

1
IFILER
IFILEW
1IRECR

.l e e o B 3 v e v B v o Jie 4 B 0 e v B Bl e » B v e B

[E R RN N R ol o B A luw B o B "l v B s e Wil u v

TYP ulm

c

uxz2g9

T e o VT e e e L e B P Py SO W UV

NOMENCLATURE

UESCRIPTION

DNERIVATIVE OF PV U WRT X (SLUG=FT/FT3-<EC2)
(SLUG-FT/FT3~SEC2)

DERIVATIVE OF Pv V wRT Y
PROGRAM TIME STEP (SFC)
PRINT TIME INTFRVAL (SFC)

PAGE 2

(UNITS)

PROGRAM TIME STEP DISPLAYED (SEC)
NERLIVATIVE OF U WRT X (FT/REC2)
NERIVATIVE OF V WRT Y (FY/SEC2)

2 ND DERIVATIVF OF H wRT X
2 NO DERIVATIVF OF H wRT Y
2 NU DERIVATIVF OF U wRI X
2 NU DERIVATIVF OF U WRT X
2 NO DERIVATIVF OF U WRT Y
? NU DERIVATIVE OF V wRT X
2 NU DERIVATIVF OF v wRT X
2 NUO ODERIVATIVF OF v WRT Y

SPECIFIC INTFRMAL FNFRGY T

(RAFTZ2)
(R/FT2)

Y (FT/SEC/FT2)
(FT/SEC/FT2).
(FT/SEC/FT2)

oY (FT/SEC/FT2)
(FT/SFC/FT2)
(FT/SFL/FT2)

ABLE (RTU/LEN)

SPECIFIC INJERNMAL ENERGY IN (BTU/LEM)
ALPHANMERIC TERMINATOR FOR CARD INFLT
INTERNAL ENERGY (FT-LBF/FT3)

TNIITAL TANK SPEC, INTFRNAL FNFKGY (FT-LRF/SLUR)

ACCELERATION ¥X=COMPONFNT
ACCELERATION Y=CUOMPONENT
NQDE TEMPERATUFE (R)
AVERAGE TEMPERATURE (R)

{FT/SEC2)
(FT/SEC2)

AVERAGE TEMPFRATURE FOUR OUTPUT (R)
DOUBLE PRECISION NOUF TEMPERATULRE (R)
MAXLMUNM NODE TEMPERATURE (R}

MINIMUM NODE TFMPERATURE (R;

INITIAL TANK TFMPERATURE (R)

NODE INgEX X-ODTRECTION 1

TO 268

LAST INPEX useD IN T-E TABLES

TAPE FILE NUMBFR = RFADLNG
TAPE FILE NUMBFR = wRITING

TAPE RECORD NUMBFR — RFADING

FROGRAM ELENMNENT

1111171
L123456789012345 o
X X
X X
x
X
X, - e
X
X
X X
x X
X X
X X _ L .
X X
X %

x ¥
X X
XX
X - e
X
x.
X
X
X
X XX XX L
XX
X
X
X
%
X . e .
XXX XX X X
XX
X X
b
X X
ul23456789012345

111111



2L

VAR

IRECwW
LTAPE
LTERM
IUNITR
IUNITW
Il

[2

15

J
JFLILER
JRECR
JUNITR
J1

WJa

K

K

L
LABGEL.
LIMITS
LINES
LSTAT
.3

M

M1

N

NF

NG
NOLES
NS

N

P

PRAR
FBRARL
PCUL

W T T el ol T vt bk b bd bt D bk ed bt T kel TC bt b bt bl i v fed bt b e bt e ]

e it Bl R a1 T T S O e e e T e e g e e e e e L T

TYP UiM

o Cc

N OMENCLATURE PAGE 3

DESCRIPTLON (UMNITS)

TAPE HECORD NUNMBER -~ WRITING

TAPE CONTROL UDATA ARRAY

TERMINATION FLAG FOR NFGATIVE DENSITY

TAPE UNIT NUMBER = RFADING

TAPE UNIT NUMBFR -~ wWRITING

STARTING [-INDFX AT ROW J

STOPPING I-INDFX AT ROW J

ALTERNATE UNIT NUMBER FUR CARD INPUT THRU CRP2TAP
NODE INDEX 7=DIRECTION 1 TO 20

TEMPORARY TAPE INPUT FILF NUMBFR

TEMPORARY TAPE INPUT RFCORD N MEFK
TEMFORARY TAPE :iNPUT UNIT NyUMBER

STARTING J=INDFX AT COLUMN [

STOPPING J=INDFX AT COLUMN i

THERMAL CONDUCTIVITY (FT<«-LPF/FT=-SEC=R)
INVERTED ROwW IMCEX

NODE ODIMENSION (FT)

QUTPUT LABEL DATA ARRAY

INDEX LIMITS DFFINING TANK CONFIGURATION
NUMBFR OF PRINT LINES FOR CaRD INPUT DTSFLAY
STAIUS gF TAPE OUTPUT

VOLUME OF NODE (FT3)

NUMBFR QF ENTHTES IN T/ TABLES

PO = LOUP INREY

NUMBFR OF ENTRTES IN T-£ TABLES

MAXIMyUM INDEY OF TANK CUNFIGURATION

ARRAY CUNTAINING STARTING INKDICIFS

TOTAL NUMBER OF NQODES In TANK CONFTGURATION
ARRAY CONTAINIMG ENDING INDICILES

MINIMUR INDEY 0F TANK CONFIGURATTOW

NQDE PRESSURF PELATIVE TO PBAR (LBF/FT2)
REFERENCE PRFSSURE = UPLATFD AS AVFRAGF (LR/FT2)
AVERAGE FLUID PRESSURE OUTPUT (LRF/INZ)
POTENTIAL COLAPSE PRFSSURE (LJdF/INP)

PROGRAM ELENENT

111111
U123456'789012345
X
x X X
X
X X
X X

XXXX X
XXXX X
X
XXX XX X X%
X
.x_
X
X ¥X X
X XX X
X X
X
X XX X X
X XX
XYXXYX X X
X
X X
X
X
X
b 4
XXX XX
XUXXX Y X
X X X
XX XXX X X
XXX ¥ X
X ¥ XX
X ¥ XX
£

U123456789012345



SL

VAR

PFLAG
PH1
PLO
PP
PREF
PROP
PT

PO

P1

R
RATES
RBAR
RBAR1
RCUNST
RE
REBAR
REBAR]
REFG
RE1
REX
REY
RHU
R1

RJ

RR

RT
RTPRES
RU
RUX
RUY
RV
RVX
RVY
RX

RY

IyP ulIm

ORT DRIV TTIILMIMT

TW/OVIVLJTRDIAITTTDLITDITIONODD

o b et b fh fb b e

2U%290
21X21
21%21
2u0¥%20
21%21
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21%21

NOMENCLAETURE PAGE 4

LDESCRTIFPTION (UNETS)Y

PRESSURE FLAG FQR HEATFR CYCLE OPERATICN

PRESSURE UPPER LIMIT rOr HFATER CYCLFE (LPF/FT2)
PRESSURE LOwFR LIMI1 FOR HFATER CYCLF (LPF/FT2}
NOVBLE PRECLS1CON PPESSUKE (LPF/FT2)

TANK PRESSURFE FOR HEATFR CYCLE (LBF/FT2)

FLULID PROUPERTY CATA ARRAY

SUM OF PRESSURF VARIATTUNS {LBF/FT2)

INITIAL TANK PFRESSURF (LRF/FT2)

NODE PRESSURFE FgR CALL TG QPTD (LRF/IN2)

NODE DEWNS1TY RFLATIVF TO RRAR (SLUG/FT3)
ARRAY CuUNTAING FLUID STATE DATJA

REFERENCE DENSTTY - LPDATED AS AVERAGE (SLUG/FT3)X

AVERAGE FLUID DENSITY OUTPUT (LBM/FTI)

GAS CQONSTANT, P (UNUSED) (FT-LPF/SLUG-R)

MODE IMT. ENFRGY REFLATIVFE TO REJAKR (FT=LRF/FT13)
REFERENCE INTEPNAL ENERGY (FT-LBF/FT3)

AVERAGE INTERNAL ENERGY

CENTFR {QCATION IN YTAanK FOR ACCELERATION HFADL
SUM OF INTEKNAL ENFReEY VARIATIONS {FT-LBF/FT®)
FACE~CENTERERN VALUFS OF RE IN X=DIRECTIQONM
FACE—CFENTERED VALUFS OF RE IN Y=-DIRECTION
NUDE DENSITY (SLUG/FT3)

REAL INDEX 1

REAL INDEX J

POLELE PRECISION DENSITY (SLUG/FTI)

SUM OF PDENSITY VARIATIONS (SLUGS/FT3I)

RETURNFD PRESSURE FROM FUNCTION RTPRFS (LBF/FT2)
NODE MOMENTUM ¥-DIRECTION {SLUG=FT/FT2-8FEC)
FACE-CENTERED VALUFS UF RU IN X=DIRECTIOMN
FACE~CENTERED VALUES OF RU IN Y=DIRECTIOM
NODE MOMENTUM Y-DIRECTION (SLUG=FT/FT3-SFC)
FACE~CENTERED vALUES OF RV IN X=DIRECTTOM
FACE—CENTERED vaALUFS UF RV 1IN Y-DIRECTIOM
FACE~CENTERED vaALUES OF R IM X=DIRECTTOM
FACE~CEWTERED valyes OF R [N Y=DIRECTIOM

PROGRAM ELEMENT

113171
U12345a7890123u45
X
X
X

X
X .
X X X X ¥¥
x .
X
X
X X X X XX
XXXXX % XX
X x X XX
XX
X X
X XXX X XX
X X X
- x__ -
X
X
WXAY
X XXX
X
X
X
X
%
X X X
X¥ XX % X
XXXX i
XXXX
XX XX x X
XXXX
XXXX
XXX
XXX

U3 23456789012345
111111
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VAR

RO
SCALE
STATE
STUPFG
~

T
TEMP
TIME
TPK
TSCALE
TSTOP
10

B
UWALL
ux

W

vSsC
VY
wluT
wT
wTh

Y

Z

Y LTMm

TV TV TLVITTXIL XTI D VVTLTVDDODIOTRY

-

2ung

c
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o
=
b3
ro
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1
21¥%21
2uX%20
1
21%21

N OMENCLATURE

DESCKTPTLION

INITTIAL FLUID DPENSITY

SCALF FACTOR

FPAGE 5

(UMITS)

(SLUG/FTZ)

ARRAY CUNTAINING FLUTD STATE DATA

END OF RUM FLAZ

PROGRAM TIME (<EC)

TEMPERATUKRE TARLE

(R)

PROBLEM TIME (MINUTES)

PROGRAM TIME FOR NEXT PRINTED OLTPUT
SCALFD PROBLFM TIMF

PROGRAM END TINE

(SEC)

(IN ASCENUIMG ORDER)
RETURNED NOUF TEMPFRATURF FROM FUNCTIOMN TENP (R)

(MINUTES}

PROGRAM START TIME (SEC)

NODt VELOCITY X-DIRECTION

{FT/SEC)

WALL VELOCITY AT EXIT PORT (FT/SFC)
FACE=CENTERED VvALUES UF U IN X=DIRECTICN

NODe VFLOCITY Y-DIRECTION

(FY/SECY

FLULD ABSOLUTE VvISCOSITY (LBF=SEC/FT2)

FACE-CENTERED VALUFS OF
MASS FLOWRATE FROM FLUID VOLUMF

SUMMFD wEIGHT oOF

FLUID MOLECULAP WEIGHT (LNIISED)

FLUTD

V IN Y=DIRECT Ok

(LB8M) (OUTFUT)

TRANSFORMED OUTPUT DATA ARRAY

FLULD COMPRESSTBILITY FACTOR

(LNUSEDR)

(SEC)

(SLUG/SEC)

{LR/LB=MOLF)

FROGRAM ELEMNENT

11171171
U123456789¢12345
X
X
XX X X XX
X
x - -

. x .
X X X
b9 4
A
X
X.
X
XXXAX X
X
XXX¥
XHKXNX X
x. - -
XXXX
XA
b 4
X X
b 4
X X X

U123456788012345
111111



APPENDIX TII
COMPUTER PROGRAM LISTING
This Appendix contains a listing of the GNAT Computer Program followed
by results from a sample computer run. The input control cards show t.e
specified initial state of the fluid and the fluild properties used. Computer
output on magnetic tape was specified by the ITAPE input data. The standard

computer printout is shown at initialization and at the first print time
specified.
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Avpe X¥36887) 27 JAN 7;

This page shows typical control cards which are necesvary to execute the GNAT

program on the Univac 1108 system at NASA/MSC.
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B xQT CUR

1o TA% X

Z HU

ExC QF FILE e UNIT X

3y TRi
Y, ToC

BLK]
ALK2
CROSS
CR2ZTAP
CSSTTH
EQTANK
HDTPP
HPTD
HPETT
HPTCY
HPTCP
HPTH
HPTPT
RPTY
EDTTC
opT
DETRT
PTH. AT
sTEP
THERH
TPOCH|
TrOCB2

alm
"

B INSER
HFAG
CROSS
HPBTT
STEP
HAIN
BLK}
BLK2
CRZTAP
CSSTTH
EQTARK
HDTPP
HPTCP

HPTCY

X

CODE
CODE
CGDE
CodE
CabPE
CODE
CADE
CobE
CODE
CobE
CODE

CODE

SyYHBOLIJC
SYHBOLIC
SYHMBOLIC
SYNBOLIC
SYHBOLIT
SyYMBOLIC
SYMBOLIC
SYRBOLIC
SYMBOLIC
SyHBOLIC
Srye0LlC
SYKBOLIC
SYMBOLIC
SYHBOLIC
sTYHBoLlcC
SYMBCL IS
SYMaoLIC
SYHBOLIC
syNBOLIL
SYMBULIC
SYNBOL]C
SYMBOLIC
SYNBOLIC
SYHBOLIC
synBopic
RELDCATABLE

RELCCATABLE
RELOCATABLE
RELOCATABLE
RELUCATABLE
RELOCATABLE
RELOCATABLE
RELOCATABLE
RELOCATASBLE
RELOCATABLE
RELVTATABLE

RELOCATABLE

FLENENT TABLE

23
23
23
22
P&
23
23
23
23
23
23
22
23
<3
23
Z3
23
23
23
23
23
2]
4
24
24
20

20
20
23
22
23
F]
23
23
23
23

22

PEC
pEC
DEC
pEg
DEC
pEC
pEc
oEC
DEC
DEC
DEC
pPEC
DEC
DEC
DEC
DEG
DEC
DEC
DEC
DEC
pEC
DEC
pEC
DEC
DEC
¢EC

DEC
OEC
QEC
PEC
DEC
DEC
nEC
pEC
ODEC
DEC

DEC

70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70

70
70
7C
70
10
70
70
70
70
70
70
70
70
70
70
70
70
v
70

70

23iu5i07
23:0581«
23;0531°Y
23:05;:21
23305125
23;:;05:29
23;05350
23:05:5
23:gs:07
23304310
23:08312
23306313
23306720
23308123
23i06332
23i0bi4l
2330648
23304351
23304358
23104357
23;07312
23307345
07337118
07;57331
0%317:32
113135117

11335142
§1:35153
23304316
23104118
23;041¢7
23:04321
23304329
23304329
233104321
23304132

Z3iuy3ald

E D=0 =00 =00 =0=0=0+ 0= 00000000000 000000 OoOQOQON OO0
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01A3telg 14
DI443314 14
014503 ¢ 14
Q3851554 14
01454346 14
nlyYy&750% 149
01500232 14
D15024944 14
piGl2056 14
D1514252 14
91515214 1N
0lsl&35e I
0152330 14
D)}52555% b
015347790 14
DIS43174 4
D)s550522 P4
01552734 14
015h7ead 14
0156034 14
0157314 14
Dje24430 N
014632134 4
01442374 1%
0l&455202 19
01450116 24
01450146 14
01450236 29
0L&5D2éé 14
01650444 24
Di1450474 14
Ql45054¢é 34
01450622 14
01652556 2
Qlas2ené 14
DIASSH]Y 24
Di&55444 14
Disanins 2%
01660674 14
oide]202 e
Qléedj24é 14
LERY E1LT) e
Dl6éI1 )2 14
0i6e5324 24
01445354 14
01465524 24
016455564 14
DI66S4IE 24
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14333525+ 12
147333250858
14333:25+84D

14333339.812
14533:3494B]5
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HPTD
KPTH
dpTPT
aoT
HPTTC
HPTY
qQPTPT
PTHEAY
THERH
TPOCBY
TPOCB2
BINSER

HF¥Q

BinsER
CSSTTR
HF¥Q
HPT¢Y
HPTFT
ooTiC
QPDCP
OPDRIC
UPTCP
OFTH
ORTFT
PTHEAT

BLKPTH
fPCa

CoBE
£ADE
CobE
copE
CoDE
CoDE
COVE
Cow.
CODE
CODE
COBE
CODE
CODE

RELGCATABLE
RELOCATABLE
RELOCATABLE
RELOCATABLE
RELOCATABLE
RELDCATABLE
REL.OCATVABLE
RELOCATABLE
RELCCATABLE
RELOCATABLE
RELOCATABLE
RELOCATABLE

RELOCATABLE

(R INSER/CODE)
{CSSTTH/CODE)
(HFNQ/CODx)
{HPTGV/CODE)
{HBTPT/CDDE]
{907 /CopE)
({THERM/CODE)
{ THERM/CODE)
1YHERH/CODE )
{THERM/CODE)
[OPTPT/CODE)
{PTHEAT/CODRE )

(BLK] 7CODE}

"IPOCB{/CODE)

34

oeQlaz
000751
[1]+1 1471
poaol e
0ORDe4
u00e0Y
000703
ooos42
Qoo723
0ogs23
a000s:z
00087

CROSS
EQTANK
MPDTT
HPTD
HPTTC
QDTIY
b2 14 4
JPDIT
OPTCY
oPTIC
0PTITC
5TEP

BANK 2 DEFERDEN'
BANK 2 DEPENDEN\

COBOL LIBRARY TABLE EMPTY

PROJEQURE NAME TABLE EMPTY

END CUR tcc 1102+-0038 L8

22
23
23
3
23
23
23
23

Z3

23
24

24

DEC
vEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
oEC
pEC
DEC

DEC

70
70
70
o
70
70
70
70
70
70
70
70

7o

ENTRT POINT TABLE

(CROSS/CODE)
(EQTANK/CODE}
(BeDTT,¢ODE)
{n/TOD/CODE)
(HPTTC/CODE)
topT/COpE]
ITHERM/CODE}
{THERM/CODE}
(THERM/CODE}
[THERM/CODE]
{THERH/CODE}
{STEP/CRDE’

i
e
i
1
H
1
I
i
1
1
1
1

BLOCK TABLE

000034
0013ss
00071
000544
200584
oflgé3
LR
206503
000643
g00543
pulopld
p0po23

SPHEAT
TPCa

23i04:23%
23304339
23304340
2304393
23104346
2304347
23;04:50
23304153
23:10%:56
23505300
23305302
0¥:17331

Ri17ia2

O ~D e O~ =0 D 0w et mD o O == =0

CR2TAP

HOTPP
HFTP
HPTH
HPTw
goTp
UpDH
QFDY
DPTp
oPT3T
OFTy

18LK2,C0DE)

{TPOCB2,CODE,

Qléesalée 14

0146570 24
D1665770 14
nia7iess 24
01475704 14

0}&73452 24

Bi1673502 14
01473700 24

01473730 1
01475370 24
D1675220 14
Dl1477720 24
Qiw77750 14
01702542 24
01702570 L4

pl1702780 F4]
Q703000 14
01704510 72

017044620 14
Q1706222 24
g1706252 14
gl7le094 24
g1716074 1%
D17170%8 24
0171707 14
DITLITS6Y 2N

DI7I7414 1

{CRZTAP/CODED
{HPTPP/sCODE)
{KPTCP ,CODE)
(HPTH/CODEL
(RPTVY/CODE}
10DT/CGUDED
[THERM/CHPE)
(THERM/CODE}
{ THERN/CODE)
[THERHW/CODE?
[THERM/CDDE)
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¥ FOR HMAIN: MALIN

UNIyAC 1108 FORJRAN y LEYEL
THIS COMPILATION #wAS DONE ON 27 JAN 71 AT 14333:34

HAIN PROGRAM

STORAGE VYSED

L. 1]
agdo
noc2
opca
o4
ogas
noos
aaoy
oRic

(BLOCK,

sCQDE
SDATA
1Bl ANK
DATH
D1
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(433
TRNSHT
DSTATE

EXTERNAL REFERENCES |

STORAGE ASSIGNHENT FGR VARIABLES
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ooy
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g4
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oR36
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CR2TAP
ROTAPE
TAPERW
TAPEPS
TAPEPR
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HEANA
OIFF
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DIFF2
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TEMP
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1
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oop3
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COMMON /DSTATE/ DRU20020}, DRE(20,20), DRUI20:20)s URY(20+20)

EQU

DIMENSION AYEI10): RATES(16TD),
DIMENSIOR PT120,200,R{204¢200+H120+20},0020,2Q}¥120,201

TYALENCE
(ALE],CTL)
(AL21 ) PROP}
(AL31),LABEY)
(At LINITS?
(ALR] ), AVEL
TALIOI)WSTATE)D
(AL2ID1}sRATES]

DIMENSION RELIZ0.200,

EQU
1
2y
3,

TYALENCE

{STATEL 11,F}
ISTATC (4901} 4R:
ISTATE{S011,H)
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DOUBLE PRECISION PBAR, RBAR, REBAR GHATOQ42
DOVBLE PREC]S5:0N HHy RR GNATOD4A
EQUIVALENCE VYAVE{})3sPBAR)}s (AVE(I)sRBAR)y 3AVE(S)REBAR] GHATODH4
DIMENSTIUN LABELIID) GNaATDDNS
EQUIYALENCE GNATOD4S

! {LABEL{1)4+7) GNATOOYT
2, ILABEL{Z),0T1) GHATOOD4B
3, {LABEL(2},3SCALE} GNATDDYY
CIMENSION LIMITS{501) GNaTOD50
EQUIYALENCE JLIBITS{ILeNGIalL[HITSIZ2Y1 NS} gNaT035]

Ly ILIMITSUSL) o0 o dLIMITSI42) yNF) 2 (LIMITSL43F 9NODES) GNaTDOS2
DIMENSION PRoPUIC)y GTLI2D, NGL2DB), NS(20)s DRBCEY) GNATDOSI
EQUIVALENCE (pROPIL}¥THI+ LpROP(S)aZ), (PROPER)I4LD GHATODSH

1 (nROPI7}y RCONST)y [PROPIT7,H0) GNATOD55
EQUIVALENCE 1cTLILY»7T0) s (CTLE2),0Ts (CTLLI)»TSTOR), GHATOOS

1 (CTLI{9}WDTPR)s ICTLIZ20) 1 STQPF&E GNaTOOS7
2w {CTLE13)2SCALEY GNATODSE
GIHENSION IYARELS] GNATDDS?
EQUIVALENCE (CTLLIYI,ITAPE(L)) GNATOCKO

by CITAPECL)ZJUNJTR): TITAPECZ)WIFILER]y (JTAPE(J ) IRECR) GNATOD& )
24 (ITAPE(H] sJUNITWI s (ITAPE{S)4IFILEWN)r [ITAPE{®) 2 |RECWK) GNaTOOGZ
EGQUIVALENZE (PROPEIO) 4PFLAGI GNATODEI
GNATOO&Y

DATA PROP 4 32sv «2D0s +DB, 192E®dy w2y ol 4004 / GNATODST
DATA CTL / Ory 2000y #0,4 010 Des Over Der O5 » Ous Do GHNATDOGG

i Desw]unloy 720 7/ GNATOO M7
DATA NG /7 By &a 49 30 25 20 2w T Lo B b2 10 Jov 20 20 3% 3 4y GHATODAR

] by B / GHATLOAY
DATA N5 13015417 016:18y19517:2002002012002022001%41%0184]34)7, GNATOR?O

1 i6s13 7 GNATRO7]
DATA ENDECKs [5¢ LINES /7 &H SEND o 1D 4S9 ¢ GHNaATODZ2
DATA PFLAG 704/ GNATRCYT
GHATODT7H

STATEHMENT FUNCTISha GHATOD?S
FRETWJ1 » R{1.J) * RBAR GNATOGT S
GNATOOD77

NAMELIST /INFUT/ PROP, CTL, NG, NS5. iTArE GHATOOTS
GNATARTY

GNATODRD

TQ IhPUT STATE FROM TAPE ENTER IUNITR ®, IFILE ©s }73CR = un [TAPE(11GNATOOS)
GNATDODS2

JUNJTR = ¢ GNATDOBD
100 CaNYINVE GRATOOSY
CALL CR2TAP | ENDECKy §5, LINZS ) GNaTB085
READ (15,INPUT) GNATOOR®

IF (IUNITRsLE.O) GO YO0 }BS GNATOOG?
CALL ROTAPE GhATDORS
CALL CR2TAP ( EMNDECK, 15, LINES ) GHaTOORY
REAR ([5,INPUT) GHATDDYO
GHNATDO?)

105 CONTINVE GNaTDO?Z
POSITION GUTPUT TAPE [F REQUIRED GHATOO9
IF (JUNJTKeLELO} G0 YO JBOD GHATOOTY
wALL TAFERW {OsI1UNITWS GNATODYS
ALk TAPEPS D4 JUNITNyIFILEN=] ,IRECH=]} GNATOGYS
CALL TAPEPR (O JURITH] GNATODY?
1890 CTHTINUE GNATOOYS
GHATEOYY

oTi = DT



‘g

o0o177
0p20D
go20,
op202
B2l
0p20é
oozo7
dp2j0
pp2-2
ngz213
op21%
oga17
opnaz]
go221
Dp223
Qo2zH
Qoz2s
90224
Do227
ap2i0
gpzal
og23i
0p232
oD233
o234
0n23%
0236
g2z
0g240
Ba241
0p24j
Op242
Qo243
FLFLL]
0g24%
op2s0
Doasi
op253
Doask
0255
Qp25é
DpR5é
fpas7
002é1]
pose
0o2ed
00263
op24y
0pl&S

OD2aé -

00247
Jozyo
0p27i
ooe7Y
upz7s
npa7s
0g3al

Yoaoz

g
yze
93
94
95e
98
97
1121
99+

100+

ol

1oz

1038

104,

106+

iDbs
lo7e
ioae

0%

f10e

114*

1j2e¢

lide

1148

i15*

1jbe

117

{30

1%

120

121a

122+

1238

j24e

125

126

127

128+

127

139+

12le
132+

113

1349

13k

13é6s

137

138

129

HOs

4]

i4ze

143

144

14514

14948

ju7e

148

c

120
§25

NO = 20
NF = O
NODES = D«
00 125 I=],20

JI = NGl1)

JZ ® NS(]}
IF {JlehEsD) GO TO0 125
NO = HIND (NO,J1;
NF ® MAXD (NF,J2}
RO 120 JmJlrd2
HOGDES = NOBES # 1.
CONT INVE

SET CONSTANTS FOR DJ715ICK IR DIFFERENCE RCUTJNES

L3 = L%e3

CSYEL = Je /|
rsTal = ,5 /7 L
CSTHL = ,25 s L
CSTILZ » Jo /7 L¥82
CST2L2 = 45 /7 Lee2
CSTHLZ ® 425 7 Lee2

£ CONYERT URITS

[

[«

c

PO = PROP(B}e 154,

PRI %000 * (HHe

PLO B&Ge ® |44

c PROPL2] » 77841%& * 3242

K PROP(JI} o 778,156 7/ 3600, e SCALE

L 314 PROP(%} » 2438853 * SCaALE

WDOT ™ CTLIS) 7 3242 ¢ J40Ds s 4075 * SCALE

DRIREAT » CTL{4) & 778¢156 73400+ #17e 7 1o ®» SCALE

UNITS VSC = LBFmSEC/FTml IHPUT AS pOJSE

(RY)

RCONST % 3242 » 1545, 7 ¥TH

GX = 32429CTL(11} % SCALE e

GY ®» J2e2%CTLILZ* ® SCALE ev2

Do 110 I=]1.%

DGBCLI} = CYL{l+4) * 77B+¢156 /7 2400, ¢ SCALL
CONTINUE

pel = 0QeCIl)

PRz ==0Q@3C(2)

DRI = DQAC(I)

R4 w«=0QBCLY)Y

SEY INITi{aL CONDITYIONS

IF {IUNITY:GT200 GO 1O 170

T =10

PBAR = PO

EQ = BETA {TD) & 778,156 & 22,2
RO = PO / (Is SCONSTs HO}

F)] = PR s J4%4,

RD = QPTDS P1.HG 1 /32.2
RBAR = Rp

REBAR = RO o ED

REFG = FLOAT {(NF-.0) F2¢ *1»
Do 150 I=NGebE

Jl = NG(I}

J2 = NG{I}

GO 150 JuJlaJ2

RI = |

RJ = J

GNaTOIDD
GNATELDY
GNATDlDZ
GNaTO(D3
GHATOL04
GNATOLDS
gNATOLOE
GNATQlD7
GMaTeL0e
GHaTOIO?
SNATOL 10
GHATOLLS
GHATD212
GHATOL 1D
GHNATOL 1Y
GHATOL 1S
GNATOL e
GNATD) 17
GHATOL LS
GNATO?
GNATOD) 20
GHNATOlZ)
GNaATOl22
GHATDI 23
GHATDEZY
GNATD| 25
GNATOL2E
GHaATO] 27
GNATO28
ahaATO] 29
GNATQ137
eHATD | 3}
GNaTD}32
GHATO33
GNATOLDH
gHaTOlas
GHATO] 3¢
GNATO] 237
GNATO] 38
GNATODI3Y
GHATDI40
GNATOIYIL
GNATDIY42
GNATOL42
GHATD]AY
GNATO|45
GNATDI4S
GNATOH7
GHATD148
GNATOLlYY
GNATDSU
GNATOIS]
GNATO152
GNATO}53
GMaTDl54
GNATO[S55
GNATD]}S56
GNATU157



g8

0glo3d
Ggc3oa
opag4
00305
0030k
0ga0n7
opaio
03311
Loatl
apli2
op313
0g3ll
G031y
Opa)s
dpate
gpalé
apazt
Oplz2
Og3za
Dg3z2q
0p321
Upazy
8p3zs
apazs
003z2é
Qpaz7
90330
Jo3a2
0paas
[OREL]
[t R L]
00341
apayz
ana43
0nlgs
00247
JoIs0
opa3s3
Goak2y
ooas4
00354
Dg3ss
goass
0g3se
aglal
oalasl
ooasl
OG3aéd
on3é7
Do27o
Go373
0p374
aGgazrs
0Qazeé
0g377
TRpary
Gp4o2
QC402

Luge PLloJl = = RO ¢ ( Ggels (REFGeRI)1 ¢ GyeLe (REFGeRJ) )
15-3: 1] [4 ARl gl = (P{l,J)s PRBAR) 7 { Ze HCgNST * KD )} = RBAR
151 Pl o { Pilged)}ePBAR ) J 144,

152¢ REIsJ) = QPYDY( #14HD ) 7 32,2 = RO
I53e RUTLJ) = Qs

154¢ RYII o) = D04

166 REU],d) = ED o R{l,Jd}

156e Ml J} » HO

1579 c

1580 RHO ®w Ri]+J] * RgaR

159 PiI+Jl = RTPRES{ RKQ. HIiIsJg? } = FBAR
18p* [

16 Uil,d) w Oy

ia2s ¥it-al = 0O»

Yiaw 150 CONTIRUE

Loy c

1565 170 CONTINUVE

Loes TPR = T

167 ITERM = O

js8n 49 To 4ag

lats C SXIP TQ 480 = DUTPUT INITIAL CONDITIONS
170¢ 4

171 200 CONTINVE

1728 <

373t PFLAG] * PFLAG

1798 PREF = PBAR

175w IF { PREF 26T FHI i PFLAG = p,

1The IF « PREF ,LT, PLD ) PFLAG » ],

*DIAGNDSTlce THE TEST FOR EQUALITY BETWEEN NON=JNTEGERS HAY NOT BE KeaNINGFUL,
127 IF t PrLaG oNEs PFLAGY ) WRITE {#+7101 Ty PFLAG
1784 910 FORMAT (1HMD, E12.6, 53, 7HEFLAG =4 F3,0 4 )
179y C COHPUTE IST DIFFERENCES FOR VELOCITY CALCVLATIONS
180+ CiLE HEANA
181 po 270 I=NDNF
i8gs J1 & HE(])

183» J2 * NS{I)

laqe N0 270 J=Ji,Jd2

Lase CALL DIFF { Ted 1

iRbe C CGOMPUTE RATE OF CHANGE 0f VELOCITIES

187 pRU{]sJ]) = = DRYUDX = DRUYDY = DPUX + GX® FRIIJ) »
188 1 v5C ®» {D2UDXZ+D2YDY2 +{D2YDX2+02VDXY} /3» ]
lagse DAV{IsJ) w = DRYUDX = DRYVYDY o DPDY ¢ GYe FR{], V) »
170¢ 1 ¥YSC o [DRVDX2+02VDY2 »(D2VDYZeDIUDRY] 724 )
171e 27g CONTINUE

193¢ IF ( WDOT,GT,s Yo} CALL BCOUT{|,RD0T}

1930 C UPPATE VELOCITIES

174s 0o 30D I=hNOaNF

1988 JI o®m NE{Y)

1969 J2 = NSID)

192 20 300 JaJled2

196 RUL{.J} = RULJ,J) * pT @ DRUI(],Jd1

j97e Rl Jdi m RY{],J) & 0T & DRYI{] ..

200s ULi,J1 = RUCE4J4Y 7 FRIT I

20}y Vil4v) = RY(L,J) / FR(1,J}

202 30D CONTIRVE

203 ¢ CO4PUTE OJFFEREHCES FOR MEAT RATE EQUATION

2049 CALYL HEANB

205 DO 350 I[=Np,NF

GNaTO158
GHATDISY
GNATD)&D
GNATOI 4
GHATOl 42
GNATDla3
GRATO L b4
GNATO145
GNATO 1 éé
GN,TOLST
GNATO1 4B
GNRTO|&?
GHATC17D
GNaTOL 7]
GHNATO}72
GHATOL173
GHATQI 74
GHATODLZ2S
GNRTELTS
GNATOL77
GNATOL78
GHATOL7®
GHNATOLBO
GNaATOL8]
GNuTRRE
GNATC1B3
GHATO a4
GHATIRLES

GNATDIBS
GNATDIB7
GNeTOIBE
GN4TOI18Y
GNaTO190
GHATD19)
GNATO?2
GNATDI92
GHATOLYY
GNATRLYS
GNATO[ T4
GNITOL97
GNATO198
GHATDI9Y
aNuTO200
GNyTO201
GNpTDZUZ
GNATOZO2
GHATOZOY
GHATDZD5
GNATO20¢
GNa4T0D207
GHATO2D8
GHaTOZ20Y
GNATDZ10
GNaTO211
GNpTOZ212
GNaTO213
GNATDZ14



9g

Taai

COMPUTE DENSJTY AND HEAT RATES
DRI1,J] = = DRUDX * DRYDY « RBAF % {DUDX+DYDY}
ORE({2J) ® = DREUDX = DREVDY = (PHAR ¢ REBARI®IpUDX + py¥pY) +

1 K » {DZHDRZ+D2HpyR)

1Jd]

Os) CALL BCOUT(Z.%pOT)
DQH =» DQHEAT = FFLAG

] CALL HEATER ( DQHsL3 1}

+ DTe DREf W)

REL} 9} = RE{].J} + DT ® DRE([sJ}

UtlsJd) » RUEL ) 2 RR
Vilesd} ® RYII4J) / RR
ERRO = REI}aJ} + REBAR

Hil,J) » TEMP{ ERHQ, SHO }

o RESSJE

HH 1

Pl3sd) = RTPRESIRHOHE]sd)) = PBaR

)} ITERM = )

) GO To 480

IF { " LTs TPR=¢0000!) GO To 500

L343
17

1
L1
L]

?
DT, TSCALE: O
14 GO TO s50

ele

ve Dy HO )

JF § TeLEs» TSTOP*DT*14E~E | GO TO 200

IF {1UNITWeGT+0) CALL TAPEOF [D4JUMITR)
IF (JUNITWeGT 0} CALL TAPERW (D, [UN]ITW}

W LTe

)

1 GO Tg 140

op40é 20wy J1 o NG
oo407 Lile J2z = HS{l)
o410 2nde DO 350 J=Jjd2
oB%ld 209 CaLL DIFF2 |
0g§13 I8¢ C
op9ly 21}
do4is 213
06415 i3
Jp4é 214¢ 35p CONTjNUE
0pN2) 215e JF | WDOT»GTe
ao4z3 2140
oo424 2,1 IF { OQH «GTe0s
op4a4 Zigs C UPDATE HEAT AND MASS
Dp4zé  2)%e DO 450 J=hDeNE
opd3y 2ee Jl = nNGl1)
00432 221s Jz = NSLID)
op%33 2224 DO 450 JYmJdl,d2
opsae 223 RiYed} = REG
ou4dy 224s
Go4%0 2z5e RR = Ri{],J) +« RBAR
PR F#01]
opH42 221+
BD%43 228¢
LLEEL 2% RHO = RR
00%45 210«
90449 23] HH = HI],;J?
og44é  232¢ ¢ CALL PRESS ( PlIsJ]
[LEL N 223
apLg? 234 C
BO450 235 IF { RHO 4.
DO452  Z3ée 450 CONT!NUE
QD455 23Ts call 3ULK
0p§5é 218y IF (1VERM oEG
apueo 239
0pYa2 240¢ 48D CpNTNUE
o4&l 2418 TSCALE = T »
LT L 242w CALL SITPUT
0o445 FL RN ) If [ITERH JER,
qo4e7 TH4e TPR = TPR « OTPR
0p470 245¢ S00 CONTINUE
0RNT} 2450 T® 71+ p7
ap372 247
op474 245 550 GONTINUE
0n47s 24, .
Bpavy7 2508
0050} 251 [F ¢ STOPFG
noso3 2521 5TOP
GosS04 253w END
END OF UNIVAC 1108 FURTRAN ¥ COHPILATIONS
KAIN SYHBOLIC
MAIN Cnlg RELOCATABLE

1 *D]AGNOST!ICe MESSAGELS)
24 DEC 70
23 QEL 7p

BY:17:18
23io4i6

GHATODZ1S
GNATO216
GNT0217
Gh)TO218
GNATD219
GNaTD220
GNATD22]
GNaTD222
aNaT022)
GNATD22%
GHATORZ2S
GHATD226
GHATO2Z7
GNATI2Z8
GNATD229
ahaTO0230
GNATDZ31
GNATO232
GHNATDZ233
GNATOZ234
GHATDZ3S
GNaATDZI6
GNATOR227
GHaTOZ3R
GNATO237
GHATDZ40
GNATOZ4)
GNaATDRZ42
GNATOZY]
QHATOZNY
GNATDZHS
GHATOZ4 4
GNATO247
GNATD248
GNATO2AY
GNATDZ25D
GNATD25]
GNATD252
GNATD253
GNATDZ25%
chaTOR25S
GHATOZS54
GNATO257
GNAILZS8
GHATOZ257
GNATOZAD
GHATOZ6]
GUHATD242

0 0l&32134
I 0155D5&4
0 01450832

14
e
14

g
i
70

'DELETED]
(DELETED)



L8

® FOR HEAHA, MEANA
UHIVAC 110+ FORTRAN Vv LEVEL 2204 0018 F5016H
THIS COMPI.ATION WAS DONE ON 27 JAN 71 AT #4323:3p

SUBROUTINE HEANA

STORAGE VSED

oDl
a0on
ogoz
003
oogQ%

GNATDZ62

ENTRY POJNT 000354

"‘BLOCK, NAHE, LENGTH}

sCODE 0gg8azs
«DATA 000047
*BLANK 008000

GATA

0avl ey

HODAAL 010472

EXTERNAL REFEREWCES (3LOCK, NAME}

0005 NERR3S
STORAGE ASSIGNMENT FOR VARJABLES (8LOCKs TYPEs RELATIVE LOCATION, HANMK)
Qoo ogoons §jdg 0go! o0o0éY 124G Qooyg 000145 20L oo}
opat 000257 TOL oool ooo3go sgL oool 000320 oL 0003 R
0008 | odopol 11 0100 § pgoopo2 12 g000 § 0BO000 9 0poa
Gpa> |} 0OpnosSp N G6G03 ) oROI7H NS GOo2 | DOD12D NOD Doo3
and4 R 007&3) AgY 00t R 005524 gRU 0GO4 R 0D0O0O RYX 0004 R
0DO04 R PG1542 RYX 0005 g D0Z¥53 gryy gp0% R 00S126 RxX GDO4 R
2008 R 002424 v 0004 R ODIINN ux 0082 R 0032494 y DagR R
opio} 1 SUBROUTINE HEANA
gp:0o} ze C
ogiel e ¢ INTERPOLATE VALUES OF YEWOCITY AND MOHENTUM AT NODE FACES
Goldi 4 [
0nics3 g CQHBON /DATA/ AL370D}
onloy L COMMON /NODWAL/ RUXI21 4205 AUYL21225F4RYEIZ1 0200 ,RYYI2]42)1
gnlnﬁ ir Fo UXTZ1021) a0y (200212 RXCZ1 2210 RYC2} 0230 REXL2]921)sREYERE 21}
g104 ue c
aoles Ge DINENSION RATES(]60G1.STATE(2000).LIMITSIS0}NGIZ00sNS{20)
DDiGH jo* DIMENSION UC20.,20) V(20200 ¢RUL2042004RV120,20)
oio7 IRE EQUIVALENCE ({9} )} iBITS)y (ALICL}eSTATEY, (AL{21CG§),RATES)
00§10 122 EQUIVALENCE ISTATE(1201)suls (STATE(LANLF V)
goilo 13 1+ (RATESIBOI) RU}s t(RATES(IZ2011.RY)
doiil iNe EQUIVALENCE (LIMITSUL4,NG}, ILINITSLZ]I)}NS)
ooltl i5y 1y (LIMITSUY944:70)s {LIHITSU42),4NF)
Dol jee <
ogllz )17 DO 100 L¥ND 4F
opfis 182 11 = NGIJY +
falié 19+ 12 = NS(J}
—-Qai17 20¢ Ux{tiwl J) = O,
opize 2le UX(f2¢]l,J) = O,
colal 22 ¥Tidilmld = G,

opoLSé 3oL
000000 A
0po650 LIMITS
0D4069 RATES
0gab?) RYUY
Qpégs? RY
DD4235 VY

GHATOZA4
GNATOZ4S
GH;ATOZ54
GNATD267
GNATD248
GNATODZ&Y
GNATO270
GHATDZ27]
GHATD272
GN& D274
GNAVO2TY
GNATD275
GNATO276
GHATO277
GNATO27E
GNATD27Y
GNATO280
chNaATD28]
GNATD282
GNATDZ28)
GNATOZ8Y
GNATO2BS

27 Jan 7y

ouo!
0000
0002
ooo®
0op3
6o03

14333:3B+425

DODZ0é Sqg
Dogood j
0oal121 wF
0Ga71C REX
no&34s gy
CODIYY STATE



88

gola2
Dol23
apl12é
ooiz27
0pl3ao
oolaz
0D a3y
0pf3s
golasé
00137
dol4o
aoi4}
eolez
aplina
oD 44
00145
Colye
ooiyz
agisi
gp153
bglsy
oniss
0gis5é
Do1s7
1113 ¥ 3:]
gola)
Qols2
Rojsd
Gojbk
ool ss
0Dlaé
0017}
gotL72

23y
24
25
269
27
-3
29
3ps
EN R
32
33
3y
a5e
b
ars
18
AGe
LT
Hlw
Hae
43¢
LLAJ
45
Haw
§7¢
g
Ho¥
50¢
5ia
52%
5
Sye
g5

END OF

20

3p

S0

70

an

100

UNIVAC

¥Y{J.l2e1) = Q,
DO 0D Iwlla]z

URtTad) = 1 pli=lad)r + wila 37 2.
YYLSe) » L yidulwl) « VIJ,f) 17 2,

IFL (UKLl Sl eGTeDe )l vaNDefleGT,V} ) GO TO 20
IFS WUX(T4Jl e ToOeloaNDolleLTol2) } GO TO 20
RUXEJadl = & RUEIm14J) ¢ RUCT,J) 1724
RYX{IsJd) = | RVIlw]lsd) + RVIJ,J) }/2:
G0 To 50
CONTJHUE
RUXLg 30
RYxl1:0?
GD TO 50
CONTIHUE
RUXij1J)
RVKIIIJ,
LONT |NUE
IF § (VY (gl ) gGTelsd o AND,[loGT,T1} } &0 TG 7O
IF U (VY {Jel)elTe0aluaNOWtlalTs1Z )} GO TO BO
RUYLJeIYl = U Ruitdel=il * RUIJ,I1 H/2,
RYY{ 1) = U gyYtdel=l) * RYUQ.1) V/20
GD TO 90
CONTINVE
RUYLJeRE
RYY(Jnl
G0 TO 90
CONTINUE
RUYEJw !}
RVY (el !
CONYINUE
CONTINUE
RETURN
END

SRULI=Z, 30 *6ecRuil=ld] *3segui]. gl
wRY{I*2sJ) *5e%Ryl]e]lsd) +Jer¥iied)

-

t
{ JevRpy{mlsg) *sowpyi]1J) =RV{]+1ey]

wRUIJaTw2) +6+eRulJyi=l) *3aeRUJs]])
wRYLJrI=2) #*&veRylgyl=l) #Juspviyyid

"
- -

3. *AUTd El) sb,8RUIJ41) = RULJsI®])
3+*RVEU,Tel) theeavie)) = RYLJoI*1)

-

* 2

F10B FORTRAN ¥ COHRPILATION. 0 *RIAGNOSTIC® HESSAGELS)

1Y 43
¥/B

J2oRULIw) )T +*bewRUL]1y) =RUTI*12J] }/B,
1784

i£8e
}/Ba

178
38

GNATOZES
GNATD287
GRATOZ2BR
GNaATO28Y7
GNATO029E
GNpTE27]
aNaTL292
GHATOD293
GNATOD2Y4
GHATOZFS
GHATORGE
GHATODZ®?T
GNATOZ7H
GHATOZPY
GNATO300
GNATO30}
uhaT0302
GHATD303
GNy 10304
GNATDADS
GNATDJ3Dé
GHATDAD?Z
GNATOJDB
GHARYO3ICY
GNATO2)0
GNATO3 )]
GNATB212
GNaTO3§3
GNATO3 14
GHATO31S
GNATD314
GNATO3]7
GHNATO3] 8



68

B FOR MEANB, MEANE

UNIVAC *1DB FORTRAN ¥V LEVEL 220s

THIS COMPILATION WAS DONE ON 27 JAN 71 AT i%333340

SUBRDUTINHE MEANS

(0lB Fs018H

ENTRY POINT DDO322

STORAGE USED 1&8LOCK, NAHE, LENGTH}

EXTERNAL REFERENCES

opo} *CODE 0g0347
apao *DATA 0o0043
aeo2 «B8LANK 0QD000DD
aJolsi DATA 007 ) dy
aoou NQDwWAL 010472

gpos HERRYS

[BLOCK, NAHE}

LOCaTION,

VA X e o

wonlas
oneion
oopooo
0aol2o0
pozécl
opsizé
Pl EFLL]

GHATO3lY
NARE1
gy ogot
Yot 0Gold
J opo3a
MO apg3
REY faos
RX Qoo4
v naoY

Ty ux{2)021)ayy 2102128 9RX121 022 4RYE21921 ) REXI21921D9RETIZ) 4211

(AT1D114STATE),
(STATEL160114¥]

ILIMITS(2: 01 9NS;

IA(ZI01],RATES]

STORAGE ASSTGNHENT FOR VaRIABLES (BLOCK, TYPE, RELATIVE
0001  0po005 113G oonl ooeRi4 1206 G0l
L.0i 000237 7aL oool 0D0026g BQL boal
0Qo0 § gpoool It oou0 | 0DEOQ2 2 ocooo
0C03} | 0DOGSD NG 6003 ] Q00074 NS ool
0003 R 004704 RE 0004 R OD&7I0 REX noos
0B0Y R OD15&2 RyX pDOD% R DO2953 AvVY oooy
D003 R 002424 ¥ apoY r 003344 yx gpoa
Dploi 13 SUBRQUTINE MEANB
galot F LI
golol 3 C JMTERPOLATE VALUES OF VELOCITY: DENS{TY, AND ENERGY A7 NODE FACES
ooloi qe c
oD} oI Se COMMON /DATAZ Al3700)
gn:u: ;- COMHON /KRODWAL/ RUX{20225),RUYIZLZ1),,RYX(21221}0RYY (21021}
pi0 .
00104 By C
golos e DIMENSION RATES(I400) 4STATELZB00) ¢LINITSISO)sNGI20)H5(20)
goioe 10¢ DIMENSIOR Ui20,200 ¥ 120,202 ¢R120:20)4REL20,201
tolo7? 1 EQUIVALENCE {A(41),LINITS),
golio i2e EQUIVALENCE {STAYE(I2D1}.Ul,
polic 13+ le (STATE{40J)}4+R12 {RATES(401),RE)
oofll - 14 EQUIVALENCE (LIMITSI12,NG),
eoill 15% Is {LIHITSE41)oNO) s (LIMITS{42)+NF}
solll 162 4
opiiz 17e DD 100 JuwhDNF
2o}1s iee Il = NGgiJ} ¢ |
oolls 192 12 » RS(J}
“ony 17 20e DC 100 Imjl,li
Oolz2z 2is UX{T4d) o { Uilmlyd) & UII,Jd) 1720
agi23 22v YYCApd) = { ¥iJdal=l) & (lLJdel)} 2172
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000050 LINITS
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499235 vy
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GMATD2Z21
GNATDA22
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GNATO32Y
GHATO325
GRATO324
GNATD3Z?7
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GHATOD330
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GNATDIAZ
GNATDAZI
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0g134
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0p27
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Jolsz
0Ql43
0Di4s
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Bals7
Dolso
Golél
Oola2
00145
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25¢
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2
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3
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END OF UN]IVAC

IFE fURET-w1eGTa0r)eaAkiDe({«GT.1})} J GO TO 20
IFT fUXCZed) oL ToeOe)opanpellelTol2} ) GO TO 30
R ACied) = U R (lefpd) « R (] ,Jd) 1/72.
REX111J) = [ RE(Iwlogs & RE(I,J) }/24

60 T0 59

CONTINVE

R X{Isd) = € =R (1w2,y} bs®R (IwfsJ) +Ie*R LIaJd} /8.
REX([1dl = { eRE(]=2,J) *&«*RE(I=]yJd] «Ae*RELII] 178
Go 79 59

CONT [ KUVE

R X{14J) = ( 3¢%R (IwlyJi *beeR [iod)} =R (Jelyd) )78,
REX{gaJd! = [ 3¢*RE{ImisJ] *ba®RE[]2J} =RE(I*12J] }/8.
CONTINUE

IF 1 IVYiJa]) 4GT o0} oARD (E2GToI1) ) GO TO 70

IF € (YYUd3 D) okTe00) AND (] 4tTo12) ) GO 70 80
R YCgedd = L R (Jyimi}t o R {(Ju3) 172
REYSJel? = § RECJ2I®t) ¢ RELY.1) 1720

G0 70O Y0
CONT INVE
R YLyt
REY{Js1!}
G0 7o 20
CONT | NYE
R YlJe}l
REY(Jrl}
CONT LHUE
CONTINVE
RETURN
END

{ =R (Jplm2] *6e%R (Jyl=il #3e*R (Jal} )/8»
{ eRE(J ) ]w2) *be®RELJ I=1) +J3e®RELJ2I] /B

[ 3e®R LJslwl) t4eoR (J3]1) = R (Jal+)) 1/8,
[ 34%REIJ,I=))} *bsaRE(Js]1) = RE[Je]*i} V1718,

108 FORTRAN ¥ LOMFILATJONs D *DJAGHOSTIC® HESSAGE(S)

GNATO3HZ
GNATD3NI
GNATOINY
GHATOJNYS
GNATDI4é
GHATOI47
GHATDl4E
GHATOANY
GNATDAS0
GNATD35]
GHATO3E2
GHATO3R3
GNATDASH
GHATDISS
GNATDISS
GNATO0J57
GNATDJ5E
GNATDISY
GNATHEILO
GNATO351
GNATD3 &2
GHATD363
GNATDIGH
GNATNES
GRA . ad
GNA - T
GNAT. .o
GNATDI6®
GNATDJ70D
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UNIVAC {108 FORTRAN V LEVEL

2206 Dpi8 F3018H

THIS COHPILATION wAS DONE ON 27 JAN 71 AT 14333142

SUBNQUTINE PIFF

STORAGE USED (BlLOCK,

EXTERMAL REFEREMCES

go07 NERR3sS
STORAGE ASSIGNMENT FOR YaAR[ABLES
opey Joolb52 230 ogot
opat poo414 222y 28001
Bodl g00S7s anoy DooJ
p00s R 00OBOD] CSTZL ap0é
0p04 g 000OD01 gPpY opos
0no% g 0ODODé plupxY gooM
0poU4 R DODQOS pZypYZ oGN3
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0905 g 002453 RvY oons
0005 g 0D3349% ux apo3
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DE o3 2e
oDioH e
opjoM LT 1
0plgs ge
oolos & I
0010 7e
opia7 ar EQUIVALENCE
Oollo §e
golli 10%
tol}l 110 1
G2 120 EQUIVALENCE
opl3 13+ DIMENSION
Golld L 1] ir PL203120)
apit4 15

aodi
aooo
noez2
ogo3
0004
paocs
pogé

o CODE
aDATA
*BLANK
DATA
vl
NOCwAL
€s7S

ENTRY POIHT 000413

NARE, LENGTH}

0QUsTY
200032
0oodoo
007144
DODG1Y
0j0472
000004

(BLOCK, NANE)

pon2z43
000934
000D0D
opnogd
goooio
opo0a2
goléok
R 0DDDDO

gD406Y
R 200000
R 005126
R DO3244

W -

SYBROUTINE DIEF (I )
COMMON /DATAZ A{370GC)
COMMON D1/ OPDX+DPDYD2UDX2,p2VDR2Z3D2UDYZ,02VDY2,
DZUDXY D2YDAY sBRINDXsDRVYYQY +»DRVUDX DRUYDY
CONMOF /NODWAL/ RUXI21 421 ) RUYI21e211,.¥X{2F225}RYYIZ1021)
U121 vy (210200 oRrXU2Z1 021 ) RY{Z21923F.REX(2E0210REYL2E421)
COMMON ZCSTS5/7 CSTILACSTZLsCSTHLsCSTIL24CST2L29C5TH 2
(C5TL2,CSTIL2Y

PIMENSION RATES(160D),

211L
23q,

A
csT2L2
DRUUpY
D2ypXxe
H

b
RATES
RUX

RA

v

RE{20+201, RUI20:20},

EQUIVALENCE (A{21011,RATES),

(RATES{802)sRU}

(ATST T+ LINETS

fetocKs TYPE, RELATIVE
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0o0Y
0004
DoGo
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ogo3
[naa] -]
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oo3s

GNATDA71

LOCATION, HNaANE)
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R DoOOO2
R ODOD:3
f Dgpood
1 0popol

Dpooso

ooy704
R OQD&T)
R 0D&DI7
R DDH235

{RATES {401 ) 4RE}

CRATES (1201 )RY)

tat10114S7ATED

LIRITSESO)sNGIZ20) 4NS(20) «STATE 20001}

212y
231t
£5TLE
[S3LIN
DRUYDY
02upY?

RyY120,201

Hi20s200,U0t29c20) v {20020}

EQUIVALENCE (L{MITS(E]1 NG},

[LIMITS(21) k5]
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gogw
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Doog
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0005
]k ]
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Xe= o4 D D0

goo3p3 22p
030515 2401
0ooo90 ¢StilL
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opoagZ 12
0pDa50 NG
006718 REX
ogé34% Ry
000144 STATE
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LLIRE
oDl
Bol14
Zol14
op11s
optié
Qolts
ogli7
oplzo
0at2i
ootz
dJolaz
opiz3
agia2k
0oi25
fiplzé
Ggl2s
0c:27
gola:
agral
0n13as
0o}35
0ol37
0c140
e
Dojl&§2
Opl4a
ag 44
as14s
ooies
0o}e?
0gls7
ooisy?
0D150
Qois5t
00152
0pjJs53
aplsu
GoLS4
DoléDn
0ajé)
golsz
Bolsd
apléd
golx:5
0nléeé
oolay
ool70o
goi17i
Gul72
Bol73
oot7¢
gpr7s
go175
00175
00l7é
Q177
Upz00

16y
17
|8
19
20e
2)e
22
23
24%¢e
25
260
27
28e
v
30
3.
Jie
kT
A4
ge
3w
*7e
agr
3¥e
HQe
4l
42
q4is
Hie
43
Hie
4T
4ie
4%
S0+
5|t
52+
5Je
E4s
55e
B4
57
S58e
S9e
&Da
&le
b2n
ale
[ L4
&5
(134
87
&Be
47
70w

"
rze
Ta=

c
c

Iy (STATE( L1.P1]
3: (STATE{ BO})}sH}
4y ISTATE(]120f)sU0)
S5y (STATE(16D}).:Y)
REAL L

L ® J1e/CSTIL

11 = 4G1J}
12 = W5(J)
51 =% NGIT)
J2 = NS

DRUUDX (RUZLI#) pJdeUX )] v}

- RUXK*J Jdleygxil, v /L
DRYUDX = (RYX(lel JiatiX(lelsJ]

3

-

RYX(I,JIeUXx{l, W)} /L
RUYI]sJdIs¥YI14d)) /L
RYYUPaJdl®yyilodild /L

DRUSDT & {RUY{[ J+1)eVYI[,J*1)
DRVVDY = (RYYi[2g*ideyY(]sJ*1}

[ I |

IF (J«EQ,11] GO TO 2j0
IF (1«ERs12) 60 VO 229
IF (JeEQuJi) GO TO 230
IF {JeEQed2! GO TO 240
COMPUTE AT CENTRAL POSITIONS
DFDR = (ST2L o1 Pll+1ag) = Pigel, J) 1}
pPOY ® CST2L ol igsJ*1l) = glisvd=l} )
D2UpX2n CSTLZ of U{fel ) =2.0U(TeJd]} sULJ*]J)
D2ZYDX2® CSTLZ *f Yi[wl1J) =2uev{]sJ] *¥{]+}sJ) )
D2UDY2Z w CSTL2 ol Yllydwi) w2,0Uil ) sUl]l,4d+]) )
D2V0Y2Z w CSTL2 = V(I,J=l} w2,eV(],J) ¢¥{],Jd+]) )

DRVDAY = CSTHLZ *lyifelydvileytielodotivUieisd=]ioUilef n*]) )

D2VDXY * cSTHLZ *ivigelagelloy(=lsd=1)=vi[*¢lou=ll=y(]elau®]])
G0 TO 10p

CONPUTE AT LEFT wali

210 [ONTIRVE
pPDX = CSTIL o1 PlJei,sdi « P{[ed} )
D2uUDx2 ™ CSTLZ *( Vig*1+g) = 3erylfasgi }
D2YDX2 ™ CSTL2 o yiIej,J) = 3,0yi],Jd) )
Ir (JeEQ, 1) GO TO 211}
IF (J«ERe2} GO TV 212
DPDY = CST2L o1 pllsJy*)) = pl]4d=l) )
D2UDYZ * CSTL2 =% UlgsJ=l) =200y{]edl UL],0°0) )
D2VDYZ2 ® (STLZ of VIlaJdwl) w2 0y od] ¥ 1 gdel) }
D2VDXY » CST2L2 a{U{lel uslleui] Jol}alllel Jol)ati{] Jel} )
DZVOXY ® CSTZL2 sivifel g+l eyl yJol)myi{oisJdmilmyi; Jiel} )
G0 Yo 0D

21} CONTJNUE
DZUDXY = CSTILZ o( Uilel yJaldeUtlyJiwUgl Jelli=Uilsl,J} )
D2YDXY ™ C5TIL2Z o VIielydol)aVIiTadioVifadell=Vij*1v4) )
GO TO 23]

212 COHTINVE
D2VUDXY & CSTILZ of Uglel JisU(lJdellouliel Joll=(i4d) )
DRVDXY ® CSTIL2 *( Y{lelyd)*Vilsd=ldov(]ol d=bi=vi]rd]) )
G0 To 24j%

COHPUTE AT RIGHT walLl

22D CUNTINUE
DPOX = CSTIL ef P{Is0) = Plil=1,J1 1}
p2uUPx2 = CS5TL2 of Jig=lsv) = Je®yilvu) ¥

GHaATDIRY
GHATUD3BE
GNATO3BY
GHATOS90
GRaT0391
GNATDIYZ
GNATD3?I
GNATO3I74
GNATO®S
GNATDI?é
GNATDA??
GMATDI?@
GNATDA9Y
GRATONOR
GNATDNO)
GNATOH9OZ
GNATOY403
GNaTO4DH
GNATONDS
GNATONOE
GNATO4O?
GNATONCE
GHATOUOY
LUATO%10
GNATOY: ]
GRATONG2
GNATDH)?
GNATDY1A
GNATOH15
FEHATONL S
GRATOR}7
GHATOY]S
GNATON} T
GNATO420
GNaTON2]
GNATO422
GNATOH2D
GNATONZY
GNATO425
GRATO4Z4
GNATD427
GHATO4 28
GHATDYZY
GNaTO%30
GNATD43)
GRATO422
GNATD332
GHATO4I4
GNATD435
GNATOHIS
GNATDH427
GNaTO438
GNATON3Y
GNATON40
GHATGY4 ]
GNATOWA2
GNATO#43
GNATONHY
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0oz20]
Opzo2
00204
Dozos
opzo7
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oozl
oozi2
doz13
oo214
0g215
ooz2;é
opz17
o220
gg2z2]
bp222
0p223
0223
ao223
Op2z4
0p22s
0gz26
Op2z?
0pz3c
0pr3l
ap2a2
ag233
Qo234
ap2as
00235
20235
00234
09237
Opz&0
goayl
Do242
oDz43
Do244
0pz45
Dozdé
Op2ys
00247
Ba2s0
0o251

74+
75
The
77
ba:1d
79
ge0e
- RN
B2e
gaw
Bise
a5
[ T3]
87
11 ]
Bes
?0
9le
Lra)
73
LA L)
g5
ke
7+
8
LA Al
100«
10le
Inze*
103
104
105+
106
107e
joae
10%¢
110
Iile
lj2*
13
114
115
lla*
Li7e

END OF UNIVAC 1)08 FORTRAN v JOMPILATIGH.

[alal

221

242

DayDxz =
IF [Je«EQ,
IF (J.EQ,
DPD¥ b
ozupyz =
D2vby2 =
SJ2UDXY =
p2¥YDxy w
GO TO 300
CONTINUE
p2Vpxy =
D2YDXY =
G0 TO 23
CONTINUE
p2UIxY =
DJZYDXY =
G0 TD 24)

CATLZ =1 VI]=isJ) = 3e0y(fsgd )

J1] G0 TO 2z

J2) GD YO 222

CSTZL »0 BIJaJd*l) » pPllyd=l) )

CSTL2 o( Wifpd=1) »2,0U(lsJ) *UlL,a%i) )

CSTLZ o1 V1 Jdml) w2eoy(lyd) o¥il,Jei) )

CS5T2L2 s Vil ,JellsUtlm) el )=Ul]lul JelimUil Jduol])
CST2LZ #0 VI deld*V [ =ladnliw¥[wlsJelim¥ilsd=])

CSTILZ of Ulpsdsl)*uiIwlsg)mUlil=]l d*li=uigea} |}
CSTIL2 *{ Y{jeatldovipolagimyig=l g%t d=vifag) |}

CSTILZ *f U(lod1%UlImlodolimulln) o dioyitay=tl }
CSTILZ o0 ViJed)evigml py=)imyif=l dd=vi]sa=1? }

CONPUTE AT BOTTOM waLL

F&1]

20

CONTIN' &

DPDX = CST2L i PUL*lsd} = Flge],Jd) }

D2UDX2® CSTL2 #t Ullel J] =2eopilaJ) 2pl]¢),0) )
D2¥YDR2Ze TSTLZ of Vilwi,Jd) s2peV([4J] #Vi{lel,J) |
CSTZL2 ol UL+l geidetig=ledlioiilolodeil=uljel, a0} }
€ST21.2 s{ ViI®l g+llevi=lagioVijufquell=vl*+14g} )

pavpr ‘- =
D2YDXY »
oPPY =
DZVDY2 =
p2vpyz =

1}

CSTIL o PlIsd+1} = P(L1,J] }
CSTLZ o[ UI1,J+1) » 3,001 J; }
CSTLZ o Y{ls2*1) = 3.o¥{10u1 }

COMPUTE AT TOP WaALL

2%0

243

oo

CONTINUVE

DPDX ® C5TZL =( Pll*tsJd} = Pl{fel v} !}
DIUDY2= Cc5TL2 of Ullal d) w2,eulsd) +0L]*] 0] )
02v0x2= CSTLZ ol yilm] d) w2p0y(Tad) #yl[e] 44} )

D2VDXY =
D2YDXY =
DPDY .
D2upyz ®
p2vby2 =

CONTINUE
RETURN
EHD

C5T2L2 o Vilal JieUiiwlydal)alilal Jiebll+]l, Jdel)
CSTZL2 o Yilal,J)e¥ilnlsdeliaVilal WieV(Isl,del)
CSTIL o[ 2(iad) = PLIsdmi) }

€5TL2z o0 Ullagml) = 3eeplley)

CSTL2 o YUl aJdm)l) = Feoyll,d) )

0 SDIAGNOSTIC MESSAGE(S)

i
H

GHATO445
GHATD4 44
GHaATO447
Gl TONYE
GHATOYSYY
GQHATONSOD
GHATOS5]
GMATOD9S52
GHATD95)
GNATO454
GM, TO455
GNATD454
GHMATD4S7
GHATDY58
GlNATO4S?
GMNATO4ED
GMATO4 4}
GHATOYAZ
GMATO942
GHATDH &Y
GMATOYSS
GHATDY44
GrATONST
GNATO448
GNATO4AY
GNATONTOD
GNATOY7]
GhaATDNT2
GNATONT]
GNATDR TS
GNATO47S
GNATON7 &
GNATONTZ
GNATON78
GHATDYTY?
GMATD49g0
GNaATO4g
GMaATOA82
GHATOY9B3
GNATODIBY
GNATO4BS
GNATOHG4
GNATO487
GNaTO4GE
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B FoR DIFF2,

DIFF2

UNIVAC 1108 FORTRAN ¥V LEVEL 2206 QOi8 Fs018H
THIS COHPILATION RAS DOME ON 27 JANW 71 AT j4713314s

SUBROUTINE DPIFF2

STORASE uSED [BLpEK,

009} *CODE
0G00  eRATA
oogz sBLANK
opo3 DATA

ooo4y o2

opRos NODwWAL
onas TRNSMHT

EXTERNAL REFERENCES {

aan? NERR3S

ENTRY POINT 000234
NANE, LENGTH}

000275
oousaz
[afe]ifsfatal
DO7 144
000010
g10472
000005

BLOCK, NAHE)

GNATO4ET

STORAGE ASSGNHENY FOR VAR[ALES (BLUCAe TYPEr RELATIVE LOCATICN,; NANE}
gaol gbelio 1ou oooid ooal%dy 100L il:1i 3 ooDles 1loL Qoo
oo} 009220 2001 Qo023 g D0OODO 4 D003  DOO!32 AvE oooo
apdé R 0CODO! pQil ap0é R 0UDOO2 pR2 gogoé ] 000303 pgl opoé
CODY R 0DODDOD3 QREVDY 0go% R 00DOOO pRUDX 0004 R 0ODODU} pRYpY Gooy
0pod R 0DOBO&E Q2HDX2 opoY ® ODODDDT p2HDYZ2 DD03 R 004dD% R o0coe
0000  0OBIOY Ji DoR0 ; 0DOOOS 2 0goé ] 0OODOO X ooo3
0p03 ; 000650 Ng 0oD3 | DOBO7H NS 0003  008u24 PROP Oepa
Qpa3  GOOL3Y RpaR oona 004704 RE oOoadS R QOATI@ RKEX agos
ap05 R 00QODOD RUX go05 R 000671 RUY Qpoa 0C&344 RY Qoos
bBDOS R DOS5)26 Ra DpoS R DO&DI7 RY DOD3  TDOLYY STAJE oo03
0p03 0a3244 ¥ DODS R DOWZ235 VY

Qolol i* SUBRQUTINE DIFFZ (I +J]

oo 2% COMHEN 7DATAZ AL370Q)

oalo4 3 COMMGN /D27 DRUDX+ORYDYsDREVDX,DREYDY»DUDX,DYDBYD2KDX2,02H0Y 2

0pias 4w COHRON /NODFALZ RUKEZ214210,RUTIZ1321)4RVXI21421},RYYLZ) 42110

Ogles 5e T UXUZEo21FaoyYL2)021FRX0Z10210,RYE2)421),REXRL2)9Z211sRETEZL42Y)

opioe 1] COMHON FYRNSHMT/ K4DQ140Q2,DQ3,DR4

bolay 7e DIMENSION RATESI1400), REI20.,201, RU{20120), Rvi20,20)

pollo Be EQUIVALENCE {213!02%: RATES)s (RATES(40]):RE)

opilo 7. 1, (RATESIBD1) RUY, .RATES(3201),.Rv}

ogllo 10e 2y LAV21)4PROPY, [PRGPLBIAL!

oolill e EQUIVALENCE (AC47 7o ZMITShe (ACITLYWSTATEN, { AITLI2 AvE}

Dotz 12+ DIHENSION LIHITS{501,NG{20) NS(20},STATELZOOOY +AVELLL ) PROPLID)

apl)e 13e 1, RUZD201},HEZ04203,UL20420),¥120,20)

Q013 l4e ERUIVALENCE (L MITS[1),N6), (LIMITS(2]1),NS), [AYE[3) ,Rual)

00113 15% 2, [STATEL 2Gil)«R)

ogll3 14e 3, (STATE( 801K}

0pn203 2oL
oobpo0l ¢sTLZ
oounoY pRY
0gonoDY pupk
oaBod2 gl
oopo3l o
0D0784 R
on740] REY
001562 RYX
Do2424 u

GNATO4Y0
GNATO®%]
GNATOH9Z2
GHATO493
GNATDYN
GNATD4Y5
GNATO9Y4
GNATONYT7
GNATO4?S
GNATO499
GNATOSDO
GHNATOS501
GNaTaso2
GNaATOS503
GNATO504
GHATDSDS

27 JAN T)

ool
ApoDd
opoY
opg
00gQo
oeod
0ooGd
ogeld
0gos
ozas

- X X T

pocl2ée
cooooo
0npoo2
0pao0s
opoond
ooon5o
ogNosY
ppssa2q
Qoz453
I RERL]

143331454982

20,
csTiL
GREUpRX
pYoy

LingTs
RATES
Ru

RYVY



%6

0pi13
Dai}3
0DyLY
80115
gol)e
Qolté
o0niz
gajzo
noizl
60122
Doiz22
Qo123
op124
o025
gpl2é
gol127
00130
Q0130
ap13)
TR
00§25
0013é
0p137
opl4o
LT
ool4}
aolsz
goi43
opl4s
0p:&7
001S0
09151}
opis2
0Di53
gpi54
noiss
00154

17

18e

1%e

20+

2]

22+ C

22

24

26*

26

27 4

28+

29s

age

3l

1l

3de

aqe [4

ise

3be

A7

age

iee 10
HOe

Hle 20
qi2e C

His 10p
HHe

Hse

Hée

LAS

qds lic
HYe

50 120
Sie 200
52«

583s

END OF UNIVAC

¢ (STATEL1Z201).U)
5y (STATE(}&0]),.vV)
REAL L

C5TIL = Je /7

€STL2 = €STiL = CSTIL

11 = HGLJ)
12 = N5{J]
JI * NG(1)
J2 = KHs(])

ouURx = (UX{Tal,J) = UX(I,J33 /L

DYDY ® (YYDpegedd = YY(LaJi) 7L

PRUPX = (RX{I+l JIoux(Isl sJ} = RE{FyJIOUXLIWIY) /L
DRYDY = [RY(J Je])oyy(],Je}) « RY{Dl,JI®yY(]sJ)} 7L
DREUDX w {REX{I¢l,J)eUX{lel,J) = REX{],J2eVX(],J)} /L
DREVDY ™ {REY[lsJel)e¥Y(l,J*1} = RET{IsJIevY{[ad)) /L

IF (1aEQ.I1} GO TD 1O
IF (1.EQ.12) GO0 7O 20

D2HOX2® CSTL2 o[ Hilel Jd) =2eonqllsd} *HIl+],44) )

G0 7: 10D

DZDx2 ® CSTIL ©f CSTIL o H{[el . JI=H{I;J)} } ¢ DQi/K
GO To 100

P2HDXZ % CS5T)L #(=DU2/K w CS5TIL el Hii,J) = H{l=],J]

CONTINUE

IF (JeEQevll GO TO 110

IF {o«EQsy2) GO TO 120

DZHPYZ = CSTLZ *( HiloJge}) =20 {] J] » HiJeJ*1) )
a0 TO 200

D2HDY2 = CS5TIL o CS5TiL o H{f Jefd=itlyJd? } » DEI/K
GO TO 200

BZHDYZ ¥ CSTIL *(=DRN/K = CSTIL ¢l Hi[sd) w HLJau=1]
CONTINUE

RETURN

END

1108 FORTRAN ¥ COMRILATION. 0 *DIAGHOST[C* MESSAGE(S}

!

GHaATOS0S
GNATOSO07
GNATOS08
GNATUSD?
GHRATOSIO
GNATGS1 )
GNATO512
GHNATOS3
GNATOS 1Y
GHATDS S
GNATOS e
GNaATOS17
chaTO518
GNATOS1%
GNATOS520
GNATOSZ1
GNATOS22
GNATOS22
GNATG52%
GNATO525
GNATDS2é
GNATDS27
GNATDS528
GNATDS52¢
GHATOS3g
GNATOS3])
GNATOS5X2
GNATO533
GHATOS34
GHNATOS3S
GNATOS534
GHATOS37
GNATOS23S
GNATOS3Y
GHATOS40
GHATGSY]
GHATOSH2



96

@ FOR HEATER

GNATOSY3

UNIYAC 1108 FORTRAN ¥ LEVEL 2204 0018 FSO18H
THIS COMPILATION wAS DONE ON 27 JAN 71 AT [49§33:48

SUBROQUT INE HEATER ENTRY FPOINT 009020

STURAGE VUSED {gLOCKs NAME, LENGTH)

ooal
aogd
ooo2
08603

sCODE 00022
SDATA 0000} 0
*BLANK 000000
DSTATE 003)00

EXTERNAL REFERENCES (RLDCK, NAME}

ooD4

NERR23S

STORAGE ASSIGHHENT FOR VARIABLES {BLOCK: TYPEs RELATIVE LOCATION, NAME}

0o03 r 00D0CO DR

0069 | oO0do: J

bolol je
cplold 2.
ocoiony ae
Doiod qs
Ogiod Se
Dglos be
0pi05 Te
Dpi1né e
apio67? e
opLio 10s
Qolll ile
ap112 12
END OF

SUBROUTINE HEATER | DQHEAT, L3 )
REAL L3
COMMON /DSTATE/ DRIZD+20), DRE(20:20). DRUI20+20), DRVI23+20)

<
C INSERT HBEAT AT SELECTED NODES
c

I * 12

J = 10

DRE(I 4} = DRE[1,J]1 + DRMEAT / L3
100 CONTINUE

RETURN

ERD

UNIYAC 1108 FORTRAN V COMBILATION, O *DJAGNOSTIC® MESSAGE(S)

0003 R 000420 DRE 0003 R 0QI440 DRV 0gp3 R Qozzép pRy

GHATOS 94
GHATOS545
GNATOS 46
GNATOS47
GHATDS4 8
GNATO54
GNATO550
GNATOSS]
GNATOS52
GHATDS5I
GNATOSSY
GNATDS55

27 JaN 7}

oogo 1 coapop 3

ly3a3:zud,

B9



L6

8 FOR BCOUT, BLOUT

GNATS5E

UNIYAC 11DB FORTRAN V LEVEL 2206 D018 F5D18H
THIS COMPILATION wAS DONE ON 27 JAN 7§ AT 141333149

SUBROUTINE BCOUY

ENTRY POINT 000114

STORAGE USED {BLRCK, NAME, LENGIH)

gool *r0DE pogi122
0g00 SDATA ogooly
gooz *8LANK 0ODCQOCD
[il¢]: 1] DATA
ogo4 DSTATE 003100

007164

EXTERNAL REFERENCES (8. 5K, NAKE)

a0gs NERR2sS

STQRAGE
cool DOORAHS
aod4 R 0OQB20
0003 r 000D}
0003 p GODI3Y
oGl Q00 4y
ooiol le
coloa 2¢
onloy e
00105 Yo
oploé 5
0pj)ao7 b
agl10 Te
oplio -3 3
CLERE qe
onlio i0s
Ro1l0 11ls
oolia 12¢
oGl 13
doli2 149
toli3 15e
ogll# 1t
Doll4 7.
4ol iy lde
Dol 19
0ol1t4 20+
oplils 21w
~poiié 23e
aaii? 23e
Dplzo 24

F1R 000 R QOOCOOD A 00D} 0QRi3Z AYVE <333  pogopn ¢TL
DRE 0004 R Q01440 pRY DpD4 R 002260 DRY vogs | DODOOC |
L 0003 p 0ODI32 PEAR 0DA3  0DOO24 PROF 8003 R QD764 R
RBAR pu0d R OON70% RE 0003 p 00013& REBAR 0073 R DO5529 RY
STATE 0000 R 0ODOBZ UWaLL
SUBRODUTINE BCQUT (NyWDOT) GNATDS57
REAL L GNATDS58
CONHON /DATA/ A(3700) GNATOS5Y
CoMNON /PSTATE/ DRE20+20), DRE(20120}s DRU{20:201s PRYL20120D1 GNATOS560
CIMENS]ON AVE(1D)y RATES(1400}, STATE{200D) GNATDS &}
OIMENS]ON CTL(20)y PROP(IO) GNATOS62
EQUIVALENCE GNATOSAD
1 (ALY .CTL) GNATOS544
2y TAL21)2PROP) GNATO545
4y  CACP1}avED GNATOE& &
Sy {ALIDI)4STATE) GHATOSG7
&y H§AL21D01)4RATES) GNATDS 44
EQUIVALENCE {PROPIL&},L) GNATO549
DIMENSION R{2D,20! GNATOS70
DINENSION RE([20,20), RU(20.20), RY(28,20) GNATOS7]
EQUIVALENCE GHATDS72
FJ {STATEI4Q1)4R) GNATDS73
7, (RATES{4Dl), RE ) GHATOS7-
8, (RATESIE01J,4RY ) GNATO575
¥y [RATESII20114RYV ) GNATDST&
DOUBLE PRFCISJON PBAR, RBARy REBAR GNATOS577
EQUIYALENCE (AVE(1)PBAR]y (AVE(31,RBAR}s {AVE(S}+REBAR) GNATOS78
1 = 20 GNATOSY?
J * 10 GHNATOS8D

ASSIGNMENT FOR VaARTABLES 18LOCK, TYPE, RELATIVE LOCATIOR, RAME}

27 VAN Ty

oog¥ R
Qogo
ppoad

0003 g

1543334970432

ogonog OR
000001 4
GO4Uk% RATES
DpelSY gy



86

ool2l
ga123
Ooj24
go12s
aojlza
op127
oal3o
0013}
Jgjlz
gplaa
0ol

25 I¥ (NJEQ.2} GO TO 2
2be CONTINUE
27 UNALL = wDOT / (RU].JI*RBAR} sL/L
28s DRUL.sJ) = DRULI+J) = RULFoJ) » UNALL /L
29 DRV (I2Jd) = DRVl J) = RV{),sJ) o UnALL /L
E1 RETURN
3le CONINUE
3. DRYJevt = DRUJWS) = (R{J+J)*RBAR] * UNaALL /L
33e DRE{144) = DRE{],J] « (RE(]J)4REBAR*PBAR] » UnALL 7L
N RETURHN
a5e END
END OF UNIVAC 1104 FORTRAN ¥ COMPILATION. 0 *p[AGNOSTIC® HMESEAGELS)

GNATOS5B]
GNaTO5B2
GHATOSB3
GHATOS5B4
GHATO58BS
GNATOSBE

70587
GHATOS8S
GNATOS8Y
GNATODS®OD
GNATO5%)



@ Fdp TERp, TEMp
Univac 1108 FORTRAN V LEYEL
THIS COMPILATION ®AS BONE ON 27 (4

Tt

FUNCTION TENMP ENTRY POINY QDO,.>»

STORAGE USED (BLOCK, NAHE, LENGTH)

ooo} *COpE ooolj2
apou DATA pooezo
ocoz SBLANK 00DOQD
oooa TEFCTN DOOOTH

EXTERHAL REFERENCES (BLOCK, NAKE)

gooy NERR23s

STORAGE ASSIGNHENT FOR VYAR[ASLES (BLOCK, TY

pooi QoDo01é joL
0000 R ©ODOOBY EIN
ooUC R ODOUDT TENP

0oel opon3o 200
0000 } oopoo2

GHATOSY2

2204 QOJ# =

‘aiso

PEy RELATIYE LOCATIOH, NaAME)

oeol cogoéd 3oL
0000 7 00CDOY ]S

goq)

0
(s

poiol e FUNCTION TEKP { ERHO, RHO )}
Q0103 2e COHHON /TEFCTN/ T(JO}, E(3D}
dojo4 3 OATA E /7 «5%e} 4712510283 s=400223 1" 34 a5 17260027 1° 154997 4=10e023 0
ap) o qe I =bedd7r w2v04Bs  He8B4: [6e978s 2248851 262025 Iie008s 34553,
Ralo4 5e 2 374545 HO#2201 4244687 §50phs 4994341 ¢ 5304000 S722735 51eD]4»
oatoY b 3 64:8657y #Be2251 714734 75478y TBeh271 2%Ce/
onloe ie DATA T / 160y 1804 2000 2204 290+ 2804, 270,
goloée ge ] 2750, 2800y 2854, 290 2950 00y dlges 320%»
Coine L F4 3304, Iy 504, 3404y Je0sy 4000,y 4204, 440, ,
folos 10® 3 440+, 4800 S0aen 52Qu4 S40es 2004/
0gl10 ile DATA I+ N / 104y 28 /
gailo 12¢ €
ool 13+ EIN = ERHD 7 RKOG / +25D5&4E5
oglis iNe IF { EIN +GTe E(1) } GO TQ 3D
oelle 15+ TEMP = T{)}
0817 Jae RETURN
Dol20 17 10 EF § EIN oLT» E(N] )} GO TO 20
folzz2 18y TENP * TN}
o0pl2a |7 RETURN
Opl24 20¢ 20 CONTINUE
folzs 21 IF { EIN oLTs ECI) 1 GO TO 3D
oplL27 Z2e IF ( EIN «GTe EL1+¢1) } GO TU uD
ooj27 Z)e € INTERPOLATE TEMPERATURE
001231 24 TEHP ® T{I} ¢ (EIN“EC])} » (Tele1l=TII2) /7 (ELl*5d=E{1))

~Qotaz 250 RETURN
onlal e gl = | -
Bo}a4 27e ad To 20

gooo?o 4oL

90G0 [ ODCOG3 N

GNATOS5%3
GMATOSYY
GNATOS?S
GNATDE?é
GNATOS?7
GNATDS?8R
GHATOSYY
GNATDS0D
GNATO&D
echaTO8D2
GNATD4D
GNATO&D0Y
GNATDSOS
GHATOEOS
GRATO&D7
GNATOGDOR
GNATOAOY
GHATOD& O
GHATODé1 S
GNATEG12
G aTO61)
GHATOSLY
GNATOSS
GHATOSL 4
GHATD&L7
GhATDS 18
GNATOR]®

27 JaN 71

G003 R 00003¢ ¢
ooQd R OpgoOD T

143323504670



00T

oolas
onjas
00337

28 g | s o+ |
2% G0 10 20
A0e END

END OF UNJYAC 1108 FORTRAN ¥V COMPILATIOR.

O *DIAGHNOST]C® HMESSAGE[S)

GNATOD&2Q
GNATO62]
GNATODS22



B FOR BETA, BETaA

UNIVAC 1108 FORTRAN V LEYEL
THIS COHPILATION WAS DONE ON 27 JAN 71 AT 14333;52

FUNCTION BETA

STORAGE USED (BLOCK,

ocoi
ogeo
o0goz
o0g3

«CODE
*DATA
*8LANK
TEFCTH

EXTERNAL REFERENCES

acos

NERR3s

GHATDS23

2204 Q018 FS0)8H

ENTRY POINT pOoBQ7?S

NAME,

J0a10é
ooools
coodop
000074

(BLUCK,

LENGTH)

NANME}

S5TORAGE ASSIGNMENT FOR YAR]ABLES (BLOCKs TYPE, RELATIVE LOCATION, HaAME)

ooal

oooDI4 1oL

uoDd R OoDOOD3é E

= pojol
00103
opjo%
0105
oojoz
w010
LLIER
oolg3
o014
ool
oplis
oo)1é
aplél
oniz4
00}25
ocize

1*
e
3e
L)
Ge
bs
7e
ae
e

io=

ile
i2e

13

jie

15+
1ée

END OF UNJVYAC |108 FORTRAN V COHPILATION,

opol
gooD | QROBDA 3

0oaD4n 176 ool 000032 200 0gol

000D [ 800201 M

FUNCT]ON BETA (1D}
COMMON /TEFCTN/ TUJI0I: E(3D}

H o= 28
IF { T2 «6GTs TH1)
BETA = T\ 1}
RETURN

0 IF 1 TO »LTs TIH]
BETA & T{(HK)
RETURN

FIND | SUCK THAT

20 H] = H=]
00 3D Is|H}

30 IF { TILIal) +GE»

Sg BETA = T(§) + (ELJ«L)=EfI}) o (TO=TIL1)/MTT2d=T0ID}
RETURN
END

! GO TO 10

! G0 To 20

TIE! obEs TD oLEw TILi*1}

70 y GO TO 4q

0 *DJAGNOSTIC* MESSAGE(S)

0opose NOf
GDQO0 | J00G02 Kl

GNATO#24
GHATDGZS
GHATOG26
SHATD627
CHATDS 20
GHATDR2Y
GliaTOA20
GHATDHS!
GHATDS32
GHATD®3D
GHATDAE3Y
GHATTGIS
GHATQ&IS
GRATO&37
GHATDE3E
GHATOS3?

27 JaN 7}

1433235

0000 R CODDOG BETa

0003 g DCODDO T

Fel

a7



70T

B FOR PRESS, PRESS
UNIVAC 110B FOGRTRAN ¥ LEyEL 2204 0018 F5018H
THIS COMPILATION wAS DONE ON 27 JAN 7] AT J4:33isa

SUBROUTINE PRESS

GNATOA%O

ENTRY POJNT OUDGZz4

STORAGE USED {8LOCK, NAME, LENGTH)

ofol
ogoo
gooz
ooo3

*CODE
*DATA
*BLAN
DATA

onot3g
goaolg
x DOQOOdO
op?és

EXTERNAL REFERENCES {BLOCK, NANME)

0004

NERRD

s

STORAGE ASS|GNHENT FOR VARJABLES (BLOCK, TYPE, RELATIVE LOCATION, NANE)

Quo3 r 00oOCD A

goicl le
oplgl 2e
OoioH 3=
golas LR
0oioé E%
cola? &®
ool10 7
goljl ae
ogii12 Fe
oaltad {0e
ocli4 fle

roo3 0GQl32 AYE 0002 O 000132 PBAR 0o0Q o 0COTOoD PP
0003 p 003134 RBAR 0003 R DOOR32 RCONST GoO3 R D0QODJD Z

SUBROUTINE PRESS { Ps Ry HH )

COMMON /ZDATAZ A{I720)

DOUBLE PRECISION PBAR, R8AR: PP, HH
DIHENSION PROPCIDI . AYECL)O}

EQUIVALENCE (A{2)14PROP}:s (ALR]1,AVE)
EQUIVALENCE (AVE{l}:FBAR), (AYE(3),RBAR}
EQUIVALENCE (PROP{5),Z}s (PROP{71: RCONST)
PP = Z® [RBAR+R) * RGONST & HH

F = PP = PBAR

RETUYRN

END

END OF UNJVAC 1108 FORTRAN ¥ COMPILATIONS 0 ¢DLAGNOSTIC® HESSAGE(S)

GNATOS Y]
GNATOG 2
GNATD& Y3
GNATOAAqY
GNATDS4S
GHATDGYS
GHATOSYT
GNATOSYS
GHATOS4Y
GNATD&S0
GHATO&S

27 Jan 7}

Q0a3

1433335343523

coul24 PROK



£01

® FOR RIPRES,RTPRgS

UNIvAC 1106 FORyRAN y LEyEL

2206 po36 F5pen

THIS COMPILATION wAS DONE ON 27 JAN 71 AT |4333:54

FUNCTICN RTIPRES

ENTRY POINT 0DOZ1n

STORAGE USED {BLOCK, NA'E: LENGIHI

ooal *CODE
opoo sDATA
apo02 *BLANK

[pozic
0oo)
oooogao

ExTERNAL REFERENCES (BipCx, NANE)

aona HEXPAS
ooos EXP
cons NERRJS

STOREAGE ASSIGNMENT FOR VARIABLES

0000 } DOOODY: 1s
DOOC R oDogsA P

0g00 R BOQOSS P2
0000 g OCDDOD RYPRES
G000 R QOODO4S TNID
000D R DOGO%Z TNé

goiol s
aolol F4d [
goiol de c
oplol e [
aoiol s C
oojol & C
opoi Te 4
gaiol Be c
oalol e <
goiol 1Qe C
apiol 1le c
golo} | 2o c
aolol 1A= [
solal 14 c
ooioi 15 c
ogioi lbe [«
gnlol 17 4
oolail 18+ c
oolol 19 [
aglul 20+« c
0in3d Fa R4 DAT

aplod 2aw .
Doial 23 c

pooo
600D
ngog
000D
0300

R
R
R
R
R

18L.0Ck, TYPE, RELA

popood N
000943 pMPCZ2
poQos7 p3
00005) T
0Boo4s 2427

FUNCTION RTPRES (RHO.TD)

TIVE

Qooeo
opQo
o0d0
0000
goco

GHATDSSZ

LOCATIONs HANE)

R
R
R
R
R

o00D%D
poaps2
000040
gcoooz2
apog4?

THIS ROUTINE CALCLATES STEWART'S EQUAT]ON

INPUT =
RHO -
T0 -
QUTPUT =
RTPRES =
RTDPDT =

RTDPDR =

DENSETY
TEHPERATURE

PRESSVRE
PARTIAL OF PRESSURE

ITH RESPECT 70

TEHNPERATURE

PARTIAL OF PRESSURE
WITH RESPECT TO
DENSITY

COXSTANTS =

RHOC = CRITICAL DENSIYY

7C * CRITICAL TEMPERATHRE

R = GAS CSHSTANY

A RHDC TC . R ’
13333y 3549s77, 0:0820535 7

COEFFICIENTS FOR THE EQUATION

= LB
= DEGREES RANKN

/ CU=FT

~ PS{A
= PSIA / O=R

H25p2
PHPCZ28
PY

TC
THZs

800G
oooe
caoo
ogou
ogon

0gon52 olrl
coogél PN28
ogcopold R
oubo5% THTC
DOodg%3 a4

GNATO&53
GHATO&SH

OF STATE FOR DAYGENGNATOSSS

= PSIA / LLB/CU=FT)

= GeMOL / LITER
= DEGREES KELV([N
« LJTER=ATH / GeHOL~0 XELVIN

OF STATE FOR uXYgEN

GHATOASS
GHATOAST
GNATDASS
GNATO&SY
GHATO&SD
GNATO&E]
cNaTOseZ
GNATC 4D
GNATO& SN
GHATORES
GNATOALG
GNATO&ET7
GNATDG 4B
GNATO6AY
GNATOATD
aeNATOD&7]
GYATOR72
&4aT0e73
GHNATORTY
ANATDGTS

27 JaN 71

[+]a1s]:]
geoon
oocd
ogoD
40040

0Logs3
puooss
oooooi
0p0DSS5
00o0%4

14333:59407

obT2
POVUT
RHOC
THTc2
T3



#01

oplo7
oglio
0g310
oaii1o
nojio
oplio
oglio
0giio
0010
ogilo
opito
apliz
0o112
oajiz
ogl12
ootiz
oo12}
opia22
got23
golas
0G}i25
boizé
Op127
0pl3o
opial
gor3z
goi132
Dolad
00135
00135
Goias
00135
DORETY
Q0138
aol3e
apglas
0p0l13é
apils
0olls
0plas
apiaé
aglié
0ol137
0oiyn
oDl

24+
25
26
27
28"
2%
ne
3
32¢
33»
34
ise
dbe
37e
A8e
3.
H0e
LR
4=
Yy
Yo
45
Hbe
Wys
LY R4
49
SO0s
5ie
52
53»
SHe
55e
56
57+
Sfe
59e
éne
ble
b2e
éle
SHe
55
bbo
[ Y A4
&8s

END OF UNIwAC 1108 FORTRAY ¥ COHRILATIONs

(alal

NMKN-0D o ONE

L4

N aXaBalaNa¥alal

REAL N(2B),
DATA K /

DATA TH

wp3ly /

CONYERT THE [NPUT FROM LB/CU FT AND DEGREES RANKIN
G=MOL/LITER aAND DEGREES KELYIN

P ® RHO

T = 70 °
QUT] =
0p72 = 0
THTC » T

NZ25P2

JeJBTST0BE>3 s =11314D622E+0s =7+ IBAZBSZE*])
1e9204YD7E+Ts =2+5028N01E+104=5¢70I0116E=0)
4eD0702250E~3, =2:7101764E*Dy

727682238 =5,
3,594 FE0E+1,
122§ 7DBITE=S,
3spJT52BHE*S,
=2sbT7B THTE*2
=lslZOl2R1E*0y
«“D»D0540 ’
ds TH%e THS»

THIO» THZ2927)

1.0220954E=5,

1904545 1E=4,

2:9425595E=3y 1¢736555)E*2y
=344752852E+7, B4BE724900E"|

1+05670%gE*5 5-&:77&03503r

1+M&AB294YE+2, TVoTBRLETZE=R,
-0 }57 + =035

® 2500575 » 32,2

+»55555554
+ T
DTl * QpTi
= TC

THTCz = THTC » THTC

r2 = P
P =P
P4 = P
N25P2 =
PNZA = P

s P
2+ P
1 =P
N{2E}wP2
ssN[28)

PHPC28 = PNZB = RHOCe=N{28)}

PHPC2 = PHPCZS ¢ PHPCuZB

CALZJIVATE THE EQUATION OF STATE

poul A P

RTPRES =
RETURN
END

oRe YT

¢+

POUT o

L9696 = 144,

Vo

0 *DIAGNOSTIC® MESSAGE(S)

v De?0 7/
THN2& 7 =1]1+4020232E=8,
® 384078 )4E+7, =B47078Q03E*10x =T+ }BBIT20E¥Le ~4HaTT2RU2HYE"Y4

PZeiNt])eTeN{Z)o{NID I+ (NI9)+N(S}s0pT2)wDpT2)»0pT2)
PAsCENIA)loT+yLTI)oTon(B)e(NtP)e={L0)=0DT})*0DTL}
PAs(qI1L)eT+N)2)*PolHILI3 ent1%,o0DTL)
PI*OpT2EXPIN25PZ) = [
INC1BYeNi16I*NE]17 ) DT} 0DT )
TINULIE o N1 T)*N(20)20DTS)00DT])
{NIZY )+ IN(22)+NI1235°0DTLI®GDTII*P2I*P2 |
e N(24)opopy2BepuPCZBYEXPINLZA) *PMPC2+NI2T)*TNTC2)

-
L]

GNATOS7 S
GNATDGZ77
GNATDSsTE
GNATDSTY
GHNATOSED
GNATOD&B]
ENATDGOB2
GNATDS8
GNATORBY
GNATO&BS
GNATDABS
GNATOSET
GMATO&BS
GNaTO&87
eyl
GNaATDS?)
GYATODEY2
GNATD®73
QNATOMY
GNATOSPS
GNATO274
GHATUSY?
SHATD&YS
- 'nT06TY9
GHATOTDY
GNAYO701
GRATO70Z
GNATO702
GNATOD70%
GNATOTLS
GHATCZRG
GNATOTO?7
SHATDICSE
sNa1020Y
GNATOTC
ERATR
ancintee
SGNATDTYI
Ghafdsin
GhATRT S
G TCT i b
SRATOTF
G- T0R7 18
wHETR71T
GNAIG?2]



COT

8 FOR BULK, BULK

UNIVAC 1108 FORTRAN V LEVEL

2204 0018 F50)8K

THIS COMPILATION WAS ODONE O 27 JAN 71 AT 14333:5s

SUBROUTINE BULk

ENTRY PR

RT D0022)

STORAGE USED jBLOCK, MAME, LENGTH)

EXTERNAL REFERENCES

oop; +LODE opoz3g
0ogo eDATA DOOD%S
Qo062 *aLaNK DOOODOD
oopa DaTaA 007314y

aaey TEMP

0005  RTPRES
Q0Bé  NERR3s

[BLOCK, MAME}

RELAT I¥E

oogl
oooo
onG3
0000
doo3
Gog3
0003
ogo3
ago3

LOCATION, NaAHE)

R
]
1
I
R
R
+]

pogo70
pogol2
0oooY4
apago?
6Gooiz)
oeol44
a00764
ool
gool9y

STORAGE ASSIGNHENT FOR VYARJABLES [BLCCK, TYPE,
Qoo 0ano1s 1276 [i]¢]: B oopo03p 134G
0p03  JU0132 AVE 0003 00000 CTL
J003 R Q01604 H opoD R 000017 HBLR
0020 | BODOGS ; o000 ; oDool) g
0003 R POOO3é LaBEL 0gul3 00050 LIHITS
0603 [ DODD7% NS GBO3 [ 0DUlZ0 NO
0003  0DOD2H PROP 0ood p COGDUZ PT
DO00 R QO0O1S RBARI 0o@3 R DO470% RE
Doco0 p 0DODDO RT D005 R DOBDAD RTPRES
G003 D0ED2Y WTH gon3 000033 2

ogial ie SUBROUTINE BvLK
Dplod 2¢ COHMDN /DATA/ A(3700)
oolpN Je REAL, NODES, Ls LABEL
0plos 4w EQU}YALENCE
oplos 5e 1 (ALLE,CTLY
Golos be 2, {A(2]1,PROP)
o0plos 7 3y IALI1),LABEL)
oples ae 3, LAL411,LIMITS)
golios 7e 4, [A{?1} AVE)
Dgi05 10* S5y (AL101I2,STATED
oples fle $) C(ALZ21D1)#RATES!
201as 12 DIMENSION PI27,20) yRI20320VsHL20,20},REN20.20)
aplo? 13 EQUIVALENCE
oniaz 149 1 {STATEE MV} .P)
golo? 15+ 2y {STATE(4D011.R)
D017 jae 3, ISTATE(8O1) (H)
apla7 17+ 7, [(RATESt%#01), RE )}
ooiie jBe DIHENSION AYEL1Q)> RATES{1400),

STATEL2000;

GNATDR721

1506
DPBAR
HBAR!
Ji

NF

P

R
REBAR
STATE

000}
oaoo
eapa
gooo
ogo3
00g3
0do3a
0gcoo
oD%

ooplo? 1556
ooo0id DRBAR
0puo45 wAak
@onnlo 4
0ppoS0 KNG
062132 PoaR
Oo4n&4 RATES
oo3014 REBAR]
CNa00C TENP

GNATO722
GHATOZ723
GNATOT724
GHATD725
GHATO724
GHATOT7 27
GNATO728
GNATOT7ZY
GNATDZ730
GHATO731
GHATO732
GHATO732
GNaATOT 24
GNATD735
GNATO7 3é
GRATOZ72T
GNATO7IE
GHATO72Y

27 JaN 71

oopd
Qoog
[+]: Juk]
op03
cood
0gQl
poold
00Go
coB3

oo WO DAY

goDOROo
poools
oopo%a
ooogll
apol22
[ L E T
0po)3%
ocooo4
anpos?

1%33:;5%0377

A
DREBAR
HEIN

L
NODES
FCOL
RBAR
RET
T



901

ookd
oDgi2
oari3
oot
Bo)14
opi4
apild
LETRE
ool1%
0olis
golie
opLi7
0017
opy20
ogizo
aplz2i
Dola2z
Ooj23
Jggz+
anj|2s
opL26
ool
gDj)32
ool33
ooj3s
00137
20140
0G4l
ooj44
045
ogl4é
ooi147
0pjs2
30353
OpjsH
B9is7
0olés
oglsi
Oots2
0gls3
Dola%
0als7
0at70
0o171
0ol72
ooiz72
U174
00175
og)7a
0p177
0ozoo
onzol

19+
2Qe
2.
22
23
244«
25
2he
27*
28
29s
J0e
3
A2a
13e
4.
35+
4
37
I8
A7
qU*
LR
42
Hla
4
45
4ba
q?l
Yyge
4%
S0
5]e
52
52+
54+
55
She
E7 e
58
BE§=
60w
ble
&z
LY
L L
b5
bbs
&7
(Y1
69
700

ENO OF UNJvAc 1108 FORTRAN v COMPILATION.

100

200

DOUVBLE PRECIS|ON PBAR, RBAR, REBAR, KT, FT, RET

EQUIYALENCE (AVE(L1}sPBAR), tAVE(I)RBAR),

DIMENSJON LABEL(IOD}

EQUIVALENCE

3 {LABEL (&) HMIN)

T [LABEL(7) 4HBARL]

By (LABEL{B),HMAX}
T3 ILABELIY},pPCOL)

*;  (LABELIID).¥T)

DINENS{ON LIN[TSISO}

DIMENSION HG{20),: NS{2Q), PROp(lO}

EQUTJALENCE (LIMITSUEFaNG), (L MITS(2]]) N5}

{AVELS 1 REBAR)

To TLIMITSEGL) oRD) o ILIHITSINZ) JNF Y ILEN]ITSI93) ,NUDES)

EQUIVALENCE (pPRIPI11.aTH)y (PROPIS}Z],

PT = D»
RT = 0O»
RET = D«
HMIN = 1004,
HHAX ==1000y
Do 160 I=NDNF
JI o= nGiyp)
J2 = NS(})
DO JD0 J=Jl,J2
PT = PT « P{1,J)
RT = RT + RU[,J)
RET = RET + RE{],J}
CONY [NUE
DPBAR = PT /7 NODES
DRBAR = RT / NODES
DREBAR = RET s NODES
00 200 IaMHOD,NF
J1 = NGgi})
J2 = N5{[?
DO 200 J=J) .42
PlIsd]l = Pil4J) = DPBAR
R{lyJ) = RU[,J) = DRBAR
RE{],J} « RE{{,] = DREBAR
HHIN = AMINI{HMIN, H{]l,d) )
HMAX = AMAXLIHMAXy HE14J) )
CONTINUE
PBAR = PRAR « DFBAR
RBAR = RBAR « DRBAR
REBAR ® REBAR + DREBAR
RBAR] = RBAR
REBAR] = REBAR
HBAR = TEMP | REBAR], RBARI )
HEAR] = HBAR
PCOL = RTPRES 4 RBAR1. HBAR] 1 7 1444
AT = 32,2 « RBAR ¢ NODES * pLesd
RETURN
END

[PROPLS) L)

U eO[ACNOSTIC® HMESSAGE (5]

GHNATO7HO
GNATO74]
GHATO742
GNATD?42
GNATOZNS
GNATO?HS
GNATD744
GHATO747
GNATOZ748
GNATO74Y
GHNATO750
GNATOTS!
GNATD7S52
GHATO752
GNATO754
GNATO755
GHATOTSS
GNATODV7S7
GNATD758
GNaTO75Y
GNATOT7&D
GMATO7 &1
GNATODT &2
GNATO7623
GHATOT S
GNATO745
GNATR7 46
GNATO767
eNATO768
GNATODT7&Y
GHMATOY 7D
GNATOZ771
GNATOT72
GNATATZ3
GHATO7TY
GMATOT7S
GNATOZ776
GHUATO7T?
GMATO778
GMATO779
GNATR780
GHATC7BI
cHATG?782
GHNATO7B3
GHATR784
GHATDZ78S
gllaTO786
GHATD787
GMATOTBE
GHATO789
GHNATO7%0
GHATO79)



L0T

8 FOR oUTpuT,

QUTPRUT

aNATOTT2

UNIVAC 1108 FoRTRAN v LEVEL 2204 0018 FS018H
TRIS CONPILATION WAS DONE ON 27 JAK 70 AT I%333:5g

SUBROUT INE OUTPUT

ENTRY POINT 00D)40

STORAGE USED [BLORK: NANMEs LENGTH}

opo) *CODE poojis2
aoou *DATA ooooN?
opoz2 *BLANK 000DDG
poca DATA

enrisy

EXTERNAL REFERENCES (8LOCK, NAME)

000§  TAPEPR
0005  TAPEWR
0D0é  DISPLY
0007  TAPECK
BOJ0  HNNDUS
0oll  N1Ols
002 NJO2S
00:3  NERRIS

STORAGE ASSIGNMENT FOR VARIABLES [BLOCK, TyPE, RELATIVE LOGATION, NAME)

Quol
0003
8003
ooa3l
0oa3
aoo3

0oliol
oQiod
Oojo4
¢0,05
oalios
0pias
bolos
0Glos
pplos
Qoj0s
aplos
onjo?
onliu

atil
aogil
ooill
ool

000026 (256G opotl QO0D43 501 0000 oooo022 71oF
000132 AyE 0oo3 oOBUOD CTL o003 oo40464 OR
Go9D15 [TAPE Qp03 | ODOQ2D [YNTN Co00 | ©coObCi §%

R OODI4H P 0gc3d o O0Q132 pBAR G000 R 000D%1l PBARI
004044 RATES Q03 p GO0L34 RBaR OCD3 R 500042 Rgari
DO&34% Ry aood o00l84 STATE oo0D R DORDOD TiMg
Ie SUBROUTINE OQUTPUT { T, DT, OTCRs REF)], REF2, REFJ }

ze COMMON /DATEZ AL3700)
3e REAL LABEL

ye EQUIYALENCE

5 1 (ALL]},CTL)

[ 21 LALZ))WPROP)

7e 39 fA(31),LALEL)

e 4, 1ALPf)sAVE)

L S, [AT1D!},STATE)

10 b, LAC210})):HATES}

1l= DIHENSION AVEILD)y RATES{18001, STATEL2000)

12¢ DIHENSION PC20,20)yR{20020)sH{20+20) ul2042009¥420,20)

13+ DIHENSION CRE{20+200 RU{209120:« RVY{(20420), RE(ZQ»20)

14e EQUIVALENCE

15 § ISTATEL 1}.PI)

16 2; {STATEL48]},R)

i7= 3, ISTATEIBDl},H)

0poo
0003 R
0003 R
00o2
goga
aozs R

2oenod TISF
oDl#g4 H
BoCo3s LABEL
000024 pRoP
ncaA708 PZ
GD2428 v

GNATOD7Y3
GNATOT?S
GNATGIYS
GNATO? 94
GNATOT®7
GNATO7¥3
GHATOTSY
GNATOEDO
GHATDB0I|
GHATOBD2
GNATOBDA
GNaATOBDY
GNATO3D3
GNATOED.
GhaATO807
GNATOBOS
GNATOBDY

27 JaN 71

fowd
2003
o000
0opd
opo3l
0B03

19533:58.

DOo000 A
000136 HBAR
000002 L5T,T
0pD784 R
05524 Ry
Dg3284 ¥

44



BUT

oaitt

oo}l
okl
ool
ool
opill
ootz
oolyd
oailad
foj13
ool
Dolis
dpits
aoll17
ooi17?
Ooiz20
toj2l
Opjzz2
got23
00331
(iR
poiaz2
oogay
Dolas
0pl3é
o013z
oniyn
Oplez2
gol43
Cof44
Soj4qé
DO} 47
DpDisl
Gois2
o054
on)ss
BO1s7
qniep

i6e
19
20
21"
a2e
23
24+
25%
2be
27
28
27
30
3
3z
33
Ine
is5e
3be
AT
28+
9.
4pe
LR
42
43e
LL L
L1
Gbe
§7e
YAe
q9s
50s
S5)e
52
S53e
B4
S5e

tis

sp

glo

H, (STATE{12D]}.v)
53 (STATEL18D]1,.¥}
4, (RATESI1) PR}
74 IRATES(401), RE 1}
8, (RATEsSt(8OL}, RU )
9, (RATES(12Q1}), RY

PIKENSION ULABEL{ID}

EQUIyALENCE
4 (LABELE%)WPBARI)
5, ({LABEL{S).RBARI)

BoUBLE PRECISION FBAR, RBAR: HBAR

EQUIVALENCE {AYE(I)sPBAR), (AVELJX) 4RBAR)}y [AVE(S) HBAR)
DIMENSION [TAPE(S]

EQUIVALENCE (CTL{I4),ITAPE & {ITFAPE(H)},JUNITW]

TIME = T

PBAR] ® PBAR 7/ |44«

REAR)] = RBAR » 32.2

WRITE (4,715} LABEL

FORMAT {1HIs 20X, ISHGENERAL NUMERICAL ANALYS]S OF TRANSPORT,
I §10X%s L4HF g HEJUMILLER /7 JO0E1247 4/}
IF {IVHITWLESQ} GO TO 5D

CALL TAPEPR (DsJUNETHI

CALL TAPEWR {(QsIUNITN:370D A STAT!
CONTINUE

CALL DISPLY ({ P+REFL.v00&744 )
WRITE (6,%)0)

FORMAT 1181}

CALL DISPLY | ReREF2,3242 }

WARITE (4,910}

CALL DISPLY { HsRERK3s 1s )

WRITE 14,710}

CALL DISPLY [ Us Bur Ls }

wRITE (46,7100

CALL DISPLY ( ¥y Ber 14 1}

IF (IUNITWaGT.0) CALL TAPECK [LSTAT}
RETURN

END

END OF UNIVAC 11C8 FORTRAN V COMBILATIONs 0 sDJAGNOSTIC® MESSAGE(S)

GNaATOB]D
GNATOB]]
GHNaTO8]2
GHNATOS]3
GHATOBL Y
GNATORIS
GNATOB1 &
GHATDB]7
GNATORS
GNATOBLY
GRATOAZD
GNaTORZ1
GNATOB22
GNATOBZD
GNATOB 24
GHATODB2S
GNATOB28
GHATOR27
GNATDEZ238
GHaTOB2?
GNaTO8230
GHATD83]
GHATORIZ
GNATO®33
GRATOB2N
GHaTOB35
GhaTOB3é
GHATOB2AY
GHATO®38
GHATOB3?
GNATO8RD
GHATDE® |
GNATDBRZ
GHATORRD
GNATDR4S
GgHaTOBYS
GNATOO44é
GNATO34T



60T

@ FOR DIF™ Y, BiSPLY

UNIYAC 1lub FORTRAN V LEYEL

2204 O0IB FSO18H

THIS COMPILATION wAS DONE ON 27 JAN 71 AT 14333:59

SUBRQUTINE DSPLY

STORAGE VUSED (BLOCK,

1101031
DDoo
0002
ooo3

*CODE aop2op7
*DATA Do0&éd
a.LAHK 0CGODO0D
DATA DO7164

EXATERNAL REFERENCES (BLBCK, NAME}

gooY
Qooos
Co0&
oGo7

NWDUS
HIOLS
NjO2s
HERR21S

STOQRAGE ASSIGNMENT FUR yARJABLES

NAME: LEKGTH)

ERTRY POINT 0OGI72

GNATOB4S

(BLOCK, TyME, RELATIVE LOGATION, NAHE;

000047 1276
oooéal Toif
oo0é22 1z
000050 NG
000800 ¥

opol

ogogse7? 1354

0003 R 0QDODE A
ouod 1 opoézo J

0002

009} ooGoLé 126 ooal 000036 1176 o000}
gool 000iSpD 157G Dooo goo#25 SpoF 3ooe
oooD | oDOe23 | o0o0D | gooDa2) I} aoco
0003 gogoso LIMITS J083 ] DOOI2I NF opas
Gp03 | 0001Z0 HO oGc3 R/ 252040 TIHE oooo

goic- 1 SUBROUTINE DJSPLY { X, XBAR: CONST 1}

oolal 2. COBMON /DATA/ AL3T700)

anloy e EQU]IVALENCE

Dolo% L1 1 fATL},ETL)

pojoq S5* 3y (ACHLLIMITS)

oges be EQUIVALENCE {A[33),TINE}

coilos 1 DIMENSION LIMITSIS50), NG{2D}, NS(20)

toio? Be EQUIVALENCE {LINITS{124HG),,(LIMITS(2]).N5)

pgjo7? T Ja CtLIMIYSER) IO fLIMITSI92) oNF 2 (LIMITS (83} 1 NODES]

aoli0 10 DIMENSION X(20,20), v(20,201}

apoigo il c

ooyl j2e p0 100 JuNDNF

cotis j3e 11 = NaiJ}

0011% 14 12 = NSIJ)

aollé 15 De 200 I=llsl2

ogp21 lé- ¥i{lad)l » [ X(1,J) = XBAR } ® CONST

gojiz22 17 200 CONTINVE

Goiz4 ¥ 1] 100 CONT]INVE

go12é 19+ DO IN0 K=»ROsRE

fhhnlsl 20e J ® NF &) =K
gnlaz Zle 300 WRITE (8549010 Jy (Y{l4J)alaNG, 1010
0piu2 22s WRITE (&,900) YIHE

G00122 HUDES

GHATOBYY
GNATDABS0
GNATOBS]
GliaTOB52
GHATDBS52
GHATO854
GHATDBES
GHATOBS S
GHATORGT
GuatTo8sa
GHATOBSY
GHaTOB&0
GHATO8&]
GHATD842
GMATORE
GHATORGY
GHATOB865
GHATOB &
GHATODGG7
GHATOE &S
GNATOB&Y
GHATOR70

27 JaN 71

caol
Qo033
oooo
o003

oool23
00oC0D
1 coné2s
i 000074

1433331590404

1506
CrL
K

NS



01T

0pi4s
dol47
Qoisz
aplis3
Onl54
0glay
00jes
Qolsé
0pLey

22w
24
25
2he
27 §0p
28 %00
29+ 901
0w
3]

END QF UNIVAC

IF | HF+LE«lG ) RETURN

00 400 K=NDoNF

Jo & HF +] =K

12 = NSIJ)

WRITE (6,900 J» (¥Y{1yJd)si=llei2)
FORMAT LIR t+ SRTIHE =y Fl202 )
FORMATIIH 2 I3y 3%y 1CE}2.5 ]
RETURN

END

1108 FORTRAN ¥ COMFJLATION, 0 epJAGHUSTIC® MESSAGE(S)

GHATOBT I
GHaATOSZ72
GHATOAR?73
GHATDS74
GHATGBZ7S
GHATO®74
GNATOB?T
GNATD878
GNATD579



1T

8 FOR

CR2ZTAP,CRZTAP “HATOga0
URIVAC 1108 FORTRAN V LEVEL 2204 GO0J8 F5O|WN
THIS COMPILATION WA DONE ON 27 JAN 71 AT 14534301

SUBROUTINE CR2TAP

ENTRY POINT 0GOj12

STORAGE USED {BLOCK, NAHEs LENGTH)

ogol
onoo
Q002

SCODE
*DATA
*BLAN

000124
gopasz
K Gaoooo

EXTERNAL REFERENCES ({BLOCK, HNAME}

S5TQRAGE

0B03
noo4
ogos
a004
oeonz
o000

NREWS
HRDYS
NIOLlS
N1D2S
HROUS
NERR3

ASSIGNMENT FOR VARJABLES {BLOCK, TYPE, RELATIVE LOCATION, NANE}

P00} oooooé loob 0gol 000014 131G ool oogp24 ilég ool
000} gooosl 1376 oodo oogonzo 2000F poeo 0goo22 zlooF Doog
0Q08 | 00DODD DATA 0oe0 | o0QOls | oooo | 000817 IS

golol " SUBROUTINE CR2TAP (OPTERM+INDATA.IMAGES)

pojal £ G o*e THIS PROGRAM WILL GENERATE A gaCD CARD IHAGE TaPE FOR VUSE AS zN

onigl e C ALTERNATE INPUT DATA FILEs [JNPUT |5 EXPECTED ON UNIT FIVE AND aM

goicl 4e 4 *OPTERHM?® ]S EXPECTED IN CARD COLUMNS lwé AT END OF EACH OPERATION

0010! Es o ARGUMENT TYPE EXAMPLE DESCRIPTION

0otot [ c OPTERH INTEGER DEKEND OPERATION YERMINATOR, S1X HOLERITH CHA

0Q10i Te c INDATA [NTEGER L ALTERNATE DATA [NPUT FILE DESIGNATOR

Qoiol 8e C JoLEsINDATASLE 2R {XCLYDE 5+~7:25124)

gojol L 4 IHAGES INTEGER ht] NUNMBER OF CARD IMAGES PER HEApING

0olol 10+ c HORMALLY LINES PER PAGE LESS Tw0

0glo3 1 INTEGER DATA o GFPTERM

Ooin4 12 DIBENSION DATA {14}

00ioy 13 [ REWIND THE ALTERNATE INHPUT QDATA FJILE

Do106 14+ REWIND INDATA

Goioé 15e J00C CONTINVE

00304 16 € o%e PAGE EJECT PRELIMINARY TO WRITING THE RECCRBS [N THE CARD TO TaPE

apLo& 17 c OPERAT|ON PLUS COLUMN INDICATORS

gajoz [&e RRITE (&,40D00) {1:]1=1:81

golIs 9= DO S00 | = 1,IKAGES

Nolis 20- C s%o READ AR INPUT DATA CARD

0pl2p 21 READ (5,2000) DATA

cpizo 22w [ RRITE THE [HAGE ON THE ALTERNATE DaTa INPUT FILE

~an12s 223» WRITE (INDATA,2002) DATA

poep3d 1226
000026 40D0F

GNATORS!
GNATOESZ
GNATDRAZ
cGRATOBEY
GHATDRES
RgHATORBS
GNaATOBR7
GHATOBRSE
GNATOGAY
GchaTORRD
GHATORY]
GHaATO8%2
GHATORYI
GHATOESY
GNATOSYS
GNATOBT4
GNATOB8?7
GNATOBYE
GNATOBY?
GNATOY¥QD
GHNATO?01
GhaATO?02
GNATO?03

27 Jan 71

gool
ool

0oGoY5 1306
opoo?% fooL



AN

0ci2eé 24e C »*»s RRITE OVTPUT TAPE

Boj3u 25 WRITE | &:2}00) [1DATA

0olad 28 ¢ IF OPERAT]ON TERMINATOR, CEASE PROCESSING

agLed 27 IF  (DATA{L11+EQ+OPYERK) GO T¢ %00

aoiNs 26 500 CONTINUE

opi47 2% Go YO 100

op)so age 900 CONTJHUE

bolseo il c REWIND THE ALTERNATE [NPVUT DATA FILE

0Ris} azs REWIND INDATA

apise 33 RETURN

0ois3 4e 2000 FORMAT (13adal)

oalsy a5e 2100 FORMAT (I1502He®a]dAb A2 He!

dalss LT L 400D FORMATIIOH! CARP COL.I7:7110])

0pi5é 37w END

END OF UN]IVAC 1)1U8 FOURTRAR V COMPILATION. D *pJAGHOSTIC® MESBAGE(S)

CR2TAP SyMBOLIC 23 DEC 70
CR2TAP CODE RELOCATABLE 23 pEC 7O

23305121
23;04%:21

GHATO?0%
GHATOYOS
GHATDY0S
GHATOY07
GHATOT08
GHATOYOY
GNATO?10
GNATO?1]
GNATO?]2
GHATD?13
GHATD? IS
GHATO?1S
GHATO? 1 4
GHATDY17

0 0l45155é
| O0léépése
0 D]&sDa7s

14
24
18

100
1
14

(DELETED}
{QGELETEDR)



ETT

¥ FOR RDTAPE, RDTAPE

UNIVAC LlDg FORTRAN ¥ LEVEL

GNAT(P1E

2206 DOl F5OiaH

THIS CONPILATION ¥AS DONE ON 27 JAN 71 AT 14334302

SUgROUTINE RpTAPE

STORAGE USED (BLOCK:

EXTERNAL REFERENCES

aGol
aono
000z

0oo3l

gooy
Q005
000é
o007
gojy
0011

*CODE 0OD0&7
eDATA 0G0T1e
*BLANK 208000
DATA Q07164

TAPERN
TAFEPS
TAFEPR
TAPERD
TAPECK
HERR3S

ENTRY POINT Q00065

NAHEs LENGTH)

(BLDCK, NAME)

STORAGE ASSIGNMCNT FOR YARIABLES {BLOCK, TyPE, RELATIVE LOCATION, NAHE;

0003 r OCOODD A
GD03 | DOOQIS IUNITR

Goiol
LLTE R
Co;o%
Doj06
a0105
f8oioe
cojo7
onllo
ogill
opil2
ooji3
o019
oalls
Dollé
ool3?
Pol2o0
polz2}
opiz2
00123

i
2
kY
ya
Ge
b
T
ge
¥
10
ile
i2e
13e
14+
15
Ibe
7~
10w
19

oo03
ooop

0oDoaD CTL 0003 { ooonié IFILER
1 00PBR1 JFILER 0000 | ODDLOZ JRECR

SUBROUTINE ROYAPE

COMNOR /ZDATAY AL270D,

DIMENSION CTLIZD) ITAPELG!
EQUIVALENCE (A{1)sCTLY, (CTLIIY),ITAPE)

Iy

{ITAPEL]

ToIUHITRYy LITAPELZ2),1FILER}s CITAPEIZ) »JRECRI

JUNITR = [UNITR
JFILER = (FILER

JRECR

CALL
call
CALL
CALL
CALL
CaLlL

TAPERW
TAPEPS
TAFEPR
TAPERD
TAPECK
TAPERN

= JRECR

[0, JUNITR}
{CJUNITRyJFILER-  ,JRECRw|]
(0 4JUNITR}

(0, JUNITRIT00 A LSTAT}
{LSTAT)

(03 JUNTTRE

IUNITR = JUNITR
[FILER = JFILER

IRECR

RETURN

END

s JRECR

EHND OF UNIYAC 1108 FORTRAN ¥ COMPILATION U *DJAGNOST[C® MESSAGEI(S5]

Gpo3 | coool7 IRECR
0000 | CODOOC JUNITR

GNATOD?1?®
GNATO?20
GNATO?2]
GNATO?22Z
GNATO723
GNATO?2Y
GNATD?25
GRATOY2é
GNATOY27
GNATD?28
GNATO?2Y
GNATOY30
GNATO?2]
GNATOV32
GHATD?33
GNATO¥3Y
GHATD?35
GNATOV3S
GNATD?37

27 JAR 7y 143343 24295

0803  oocals FTAPE
Q00O | Q0003 LST,T



711l

@ FOR

THIS COMPILATION WAS DOUNE ON 27 JAN 71 AT 14334%j03

TAPEIO TAPELD
UNRIYAC 1108 FORTRAN ¥ LEVEL

SUBRDUT INE TAPEPS ENTRY

STQRAGE USED [BLOCK,

EXTERHAL REFERERCES (BLOCK, NAME}

STORAGE ASSIGNNENT FOR YARJABLES [BLOCK, TyPE, RELATIVE LUGCATION, NAHE}

oogl
900}
ool
0o01
ooog
Qooo

00100
oplog

cool
aoop
ngnz

0003
oooy
000G
ooDs
0007
9010
ool
oglz
go13
oulY
0015
0o}

TAFERD ENTRY
ToPEWR ENTRY
TAPERW ENTRY
TAPEAF ENTRY
TAPEPR ENTRY

TAPECK ERTRY

«CODE Laigo
*DATA oogl9
spLANK 0000Q

NTRAN
QQF L
QRREC
KILLER
NREWS
HRBUS
H]OLS
N1)Z5
HNBUS
NWEFS
NRDUS
HERRIS

2206 DD18 F5D18KH

POINT
POINT

PGINT
POIKY

POIRT
POINT

POINT

s
2
a

o0oR3éz
00044}

ooos27

0gciis
Co0ab)
02073

080777

NAME, LENGTH)

000025 1oL 000} goo3zs
Q00053 2DL ¢ooo opoioy
gpoDe3 35, 0001k onpeéy
060339 7oL aooni oool4n
} oCoD7s jé 0000 1 pOpCOR
1 GDDICI KREC ¢o00 ] ooolon
[ 4
2 C ITYPFE = TYPE GF DATA

igoL
200F
4aL
8gL
JFILE
HSTAT

TAPE

oacl
Qool
oeol
gool
Q0Qo
ooon

oeg253
agol7s
goop74
ooo3as
008035
pogloz

GNATDTI8

120l
2216
45y
‘oL
JREC
HSTAT

0ot
cool
cogl
aooo
0ogo
Dogo

-

oQoz22
p0023&
oo és
doulod
oouo¥?
ogua?2

1430
2436
5n,

JSR
TYPE

GHATD?3Y
GMATO?4D

27 JaN 73

Cou!
000!
vooi
GO |
Qoun |

oepe?d
505093
Quol2%
poon7e
colu?a

143347 3.515

%00
A0
:55

KFJiE



GTt

0ojo9
opiog
Gnjgo
00100
ooivo
tpiov
0slog
ooloo
oolog
o100
o160
agligo
Q0100
tnjoo
gotoo
ogige
Qnioo
Ooloo
Ooiou
Ooion
doloc
cajoo
G000
00iao
oajao
Gatoo
ooion
8oigo
golco
bDglo0
00199
0010}
o103
cojo%
0ajos
0o}10
og1tz
onil2
DBl)2
onli2
coilz
Dopl4
oolte
o137
Q0}20
Gojzo
gni2i
cotzl
06123
oo)2s
qplzé
pajz7?
Golap
onial

~apaz

oQlas
00133
DLEEL

a»
Y&
Se
&
Te
ge
veo
LCe
e
12e
13e
14e
i5e
1o
17
lae
19
{1
2ie
23
23r
24e
25+
240
27
28e
Vs
LR
e
32
he14
e
35
b
EFA
JEe
19
%0
qle
§2e
§3e
LL L)
§5e
qbe
§7e
4R
47
50
Sle
SZe
53+
S54e
55e
S5he
57%
She
59+
a0+

L A e N e N a o N N alaRatalalalaNaRala el a N o N o N el a N a Ra N aRa o N oW o ¥ a ]

NnonNnn

14

Jo

JUNLT
IFILE
1REC
1P0RDS

A
LSTAT

LSTAT =

KSTAT =

NSTAT =

0 = HYRAN
| = FOKTRAN BINARY
PHYS]CAL UNIT FOR TAPE ASSIGNKENT
FILES TO BE SKXIPPED
RECORDS TV BE SK]PFPED
NUMBER OF DATA WORDS
STORAGE AREA FOR DATA wOhDS
STATUS WORD FOR NTRAN READ/¥RITE
=] » TRANSHISSION KOY cOMPLETE
=2 » ENpvOF=FILE FUR RgApe gND=Op=TAPg OR pRUN=plLg
FOR mRITE
=3 = DEVICE ERROR
=4 a TRANSM{S55]0N AgORTED
K » HUNBER OF NORDS {IWORDS! TRANSHMITTED WHEN
TPANSKISSIGN 1g COMPLETE
STATUS WORD KUR FORTRAN READ/RRITE
N 5 NUMBER OF WORDS ([WORDS) TRANSHITTED WHEN
TRANSMISSION 1§ GCOMPLETE

STATUS WNORD FOR FORTRAN FILE SKIPPING

0 = NORMAL COMPLETION AS REQGUESTED

1} = [NAFPROPRIATE FORTRAN UNIT

2 = HOT USED

3 » UNEXFECTED TERMJNATION BY a PERMANENT READ ERROR
STATUS WORD FOR FORTRAN RECORD SKIFPIHG

0 = NORNAL COMPLETION AS REQUESTED

3 = IHAPPROFRIATE FOGRIRAN UNIT

2 = UNEXPECTED TERMINATION BY SKIPPING THROUGH AN

END=OFBFILE OR REACHING THE BEGINNING OF TaAPE
3 & UNEXPECTED TERNMINATION 8Y A PERMANENT READ ERRODR

SUBROUTINE TAPEPS (ITYPEsIUNIT.IFILEsIREG!
DIMENSION JFILEL29) s JRECI2V)}

INTEGER TYPE(2)

DATA JFILEy J2ECe / 2Y#Dy 2%ep /

DATA TYPE /7 &4 NTRAMHFCRTRA /

DATA L6 7 & /

THIS

ROUTINE WILL POSITJON EJTHER AN NTRAM OR A FORTRAM

BINARY TAFE TO THE PROPER FILE AND/OR RECORDs

IF LIFILE +EG: B) GO TQ 35
KFILE = |FILE

CONTINVE

JSR = JFILEIIUNIT) + KFILE

TEST

FOR 1YPE 00 TAPE

IF {ITYPE +E@&, 1) GO TQ 30
NTRAN TAPE

IF (JSR +GTe O} GO TO 10

CALL NTRAN [IUNET.IO)

GO YO A5
CONTINVE

CALL NTRAN (JUNIT2BsKFILE=~L}
CALL NTRAN (JuNIT.8a1

G0 7O 40
CONT[NUE

8INARY TAPE
IF {JSR +GT+ 0} GO TO 20

GHATD?4
GNATOYN2
[ TREL L]
gNaATOT a4
GNATO745
GHATO?2S
GNATO?47
GNATO948
GN,TO74Y
gNATOPS0
GHATDY5]
GNaTOPS2
GNATO?53
GNATO?SY
GNATOY5S
GNATO?S5s
GNATO957
GNATD?58
GNATO?SY
GNaATO?&0
GHATDS4
GNATO?42
GMATO942
GNATODg9.LY
GNATO745
GNATOV&&
GHATO? &7
GNATU?48
GNATOwéY
GNATO?70
GHATOY7
GNATD?72
GHATO?T72
GHATO?7Y
GNATI?75
GNATO?74
GNATDYT7
GHATO?78
GNATO?79
GNATO980
GNATOVS ]
GNATO82
GNATO?RD
GNATO?84
GNaATO785
GHATD?84
GHNATOTET7
GNATO?GA
GNATO98Y
GHATQYYO
GRATO??)
GNATD?S2
GHATO?VI
GHATO? 74
GHATOY?S
GNATOY?&
GMATOYY?
GNATO?98B



911

quiae
0e137
00148
ool4l
00142
o0} 44
0oi4s
Colvé
opl47
0DL50
opist
DO)52
Qpis54
Dg}54
0pi53
gn})57
Oojl&0
Gois2
opjaz
0pjé3
oDjéd
00145
Ool4é
QD167
Qo}b7
0p470
0ol7l
00173
aQirs
0Gi7é
00§77
ap200
0020
00201
00254
00204
20204
dp20é

0Dz04
00204
0OZ0&
00207
aazio
00213
aozl3
onzis
opzis
apzlé
0pzlé
00257
0oz25
opzzé
Do226
0pz27
-ngz7
Ghz2?
0nz27
op227

ble
&2¢
bie
bYe
65»
[T 1)
&7
111
&9
70e
7le
72
73»
Ths
75w
The
T2
78
7%
Bpe
Ble
BZw
23z
LR L]
a5e
Bée
a7»
age
8%Fe
¥0e
9]
L 4]
9ae
4
?Se
Vi
7
78e
9
100»
icle
102
103e
1o4»
Inse
104e
ia7e
ioge
1079e

lige

111
f12e
113
114e
P15
lise
17
118+

[aNaXalayal

[a)

[aNalalal

20

a5

“0

49s

55

ag

LL]

50

REWIND [UNIT
Ge To 2%
CONTINUE
CALL NQFIL UIUNIT o KFILEJHSTAT)
IF (HSTAT «NEs O} GO TO 70
GO TO 40
CONT [NUE
JSR = 0
CONTINUE
JFILEIJUNIT) = USSR
JRECIIVUNIT) = O
IF (IREC «LTe 0O) GO TO %0
CONTINUE

POSITIQN TAPE TQ PROPER RECQRD
IF {IREC +ERes pl GO 7O wp
KREC = JREC{{UNIT: « [REC
IF (XREC +LT+ O) GO 7O BOD
JRECIIUNITE = KREC

TEST FOR TYPE OF TAPE
IF 1ITYPE +EQ, 3} GO Y€ 55

NTRAN TAPE
CaLL NTRAN LJUNIT,74iREC)
G0 To %0
CONTINUE

BINARY TAPE
CaLl QQREC JJUNIT,IRECNSTAT)
IF (HSTAT <EQe 21 GO TQ Y0
IF {NSTAT «NEs 0) GC¢ 1O 7D
G0 To %0
CONT]AVE
JRECLIVNIT) = @
KFILE * =]
IF IITYPE} 2041020

ENTRY TAPERD (ITYPE«JUNIT,INGRDS 1AWLSTAT)
INTEGER Af{l)

THIS ROVUTINE WILL READ FROM EITHER A FGRTRAN BINaRY TAPE OR
AN NTRAN TAPE aNp STORE ]WORDS AMOUNT OF IHTORNATION [NTO
THE ARRAY Ae

JREC{IVHIT) = JREC(IUNIT) + §

IF [1TYPE) 50,460,500

CONTINVE
READ WTKAN TAFE ANp STORE DATA INTO A

CALL NTRAN [IUNIT:Z3]30R0S:ALSTAT)

6o Tog 70

CORTINVE
READ BINARY TAPE AND STQRE DaTa [NTO A

READ (JUNITY (A{]l)}.l=],IwBRD5)

LSTAT = [WORDS

G0 TO %0

ENTRY TAPEAR (JTYPE»JUMITIWORDS:AsLSTAT)
THIS ROUTINE #]LL WRITE EJTHER A gLOCK OF INFORUATION 1AQHQS

LONG ON AN NTRAN TAPE OR 5 RECORD GF JHGRDS ON A FORTHAN
BIMARY TAPE

GHATO?9Y
GNAT Q00
GHATIO0D]
GNaT1002
GHATION3
GhNATODR
GNATIQOS
GNAT1008
GHAT1OO?
GNaTioa8
GHNATIQO®
GNATIO010
GNATIOL]
GHNAT]OL2
GHNATIOL3
GHATIOIY
GHATIZ1S
GNATIOlé
GHATIDL?
GNATID1E
GNATIO1Y
GNATID20
GHATLIODZI
GNaTlD22
GNATIDZI
GHaA11024
GHATIV2S
GNATIDAé
aNaTlD2Y
GNaTlO2-
GaHaTIO2Y
GNAT1020
GNAT103]
GNAT)D22
GHATIRII
GHATIE3Y
GNATIDAS
GNaATIO3é
GNAT1037
GNATID28
GNATI03Y
GHAT1Q4D
NATI1GH]
GNATIOHZ
GNaTiDN3
GHATIO04%
GNATL04S5
GNATIO4
GNATLONT
GNrT 1048
GNATO49?
GNATIQS0
GNaT1dS)
GNATIO52
GNATID53
GNAT105%
GNaT10E5
GNaTI05&



LTT

ap227
po23}
00231
goza2
00235
00235
Qozaée
00237
DD240
Do240
Do24}
Doz47
Qa250
0p2s0
op251
0og251
00251
0025}
Do2sl
op2s52
0254
o254
0o255
DG240
0p240
0g2el
Daze2
0p2éd
Dp2éd
Do2&d
onz2és
0pzés
ogzeé
gpzéé
apRéé
0g2eé
Qgzéé
0gz70
Daz7l
0pz71
ap272
0p27%
Dg27e
og27é
0c277
o300
Go300
Daaal
0papz
0p302
¢0303
apind
ap3oa
0p3G3a
on3aos
00306
00307

-qp31s

119
1200
121e
l22e
J223e
124
j25
1259
127s
128e
129+
13ge
131+
132+
133e
134»
135
IETY
137
ligs
139
luge
i
192+
133e
l4%e
146e
144
147
148+
lgve
150
HA L
152
I53e
154%»
155
154
157
15de
159
[ $Y:1
l16]n
&2
143
1éHe
k5
lbbe
167
&8>
1a?Ps
170e
171»
j72e
173
174e
175
1756¢

n

[aNalalal

nnnn L]

v

[aBalal

L%O

160

1io

120

190

1%a

JRECTILNTITY = JRECILJUANLIT)Y *+ )
TESY FOR FYPE JOF TAPE
IF {ITYPE) 180,140 4%80
CONTINUE
WRITE AN NTRAN BLOCK
CALL NTRAM 1 JUNIT el IWORDS s ALSTAT)
G0 To %0
CONTINUE
WRITE a FORTRAN RECORD
RRITE CIUNIT) (A(]1)a]1®]1,4]%0RDS)
L5TAT = (WORDS
G0 To ¥0

ENTRY TAPERR [JTYPE,JUN}T}

THES ROUTIME KILL REWIND EITHER AN NTRaAN OR 5 FORTRAN
BINARY TAPEs

JFILELJUNIT) = O
JREC [JUNIT) = O

TEST FOGR TYPE OF TAPE
IF {ITYPE) JZO,i10,.120
CUNT]INVE

REWIND THE NTRAN TaAPE
CALL NTRAH [JUNIT:10)
Go Yo %0
CONTINUE

REWIND FORTRAN 8INARY TAPE
RENIHD JUN]T
G0 To Y0

ENTRY TAPEDOF 4I1TYPE,JUNIT)

THIS ROVTIHE WILL WRITE AN EKD OF FILE MARX ON EJTHER AN
NTRAN TAPE OR A FORTRAN BINARY TaPEe

JRECLIVN]IT) =0
JFILETJUNIT? = JFILE{IUNIT) + 1
TEST FOR TYPE OF TAPE
IF (ITYPE) 130,160,198
CONTINUE
BRITE AN EOF HARK QN THE NTRAN TAPE
CALL NTRAN (JUNITY¥)
&0 7o Y0
CONT INUE
RRITE AN EOF MARK ON THE FORTVRAN BINARY TAPE
ERD FILE LUNIT
G0 T %0

ENTRY TAFEPR {ITYPE.JUNITI

THIS ROUTINE Wikt PRINT THE STATUS OF THE UNIT JuUNIT.
KFILE = JFILE{IUNIT? « §
KREC = JREC ([UNIT] » |

KRITE (16+200) YYPE(ITYPE+1),y LUNITy KFILE, KREC
G¢ To 70

GNATIOR7
GNaAT1058
GNAT}OSY
GHATLOAD
SMAT6]
GHAT 042
GNAT1D423
GNAT1084
GHAT1D45
GhyTIO&E
GH,T1067
GHAT1068
GNATIUGY
GNATIO?70
GNaTLOTI
GNaAT]O72
GHATIRTI
GNATIOTH
GNATIDTS
GNATIOT7S
GNATIG?7
GHATLIO078
GHNATLO7Y
GNaAT1080
GHaT108]
GhNaT1082
GHAT1083
GHAT]OBS
GHaAT1085
GNATIRES
GNATIOBY
GHaT}ORs
GNaTIOR?
GNAT1OY0
gHaTIO9]
shaTlar2
GHATIOYI
GNATIO®Y
GNATIGYS
GNATIOY4
GNATIO®?7
GNATI1OYRE
GNATIO?Y
GHWaAT)I00
GNAT1101
GMATIIO0Z
GriaT1402
GNATILONY
GHATILGS
GHAT110é
GHATI107
GNATLIOE
GNaT110Y%
GNATLI1D
GNATLILL
GNaATLIE2
aNaTLIE3
GNATILLY



81T

an3is
Dpa)é
ogalé
0Qaie
Doale
0p32g
opaz2
09322
003zs
Dp32é
0pazeé
oniz7
oa3ap
0p3axp
0033l
gp3az

177+
178
{79
180e
18)=
18z
183
jaue
1858
186
187«
188
jA%e
Iv0s
91
192e

non A

o

too

7o

200

END OF YN]IVAC

ENTRY TAPECK (JSTAT}

THIS RQUTINE WIL{ TEST THE STaTUS OF J4STAT FOR NTRAN }/0

IF IJSTAT «EQs =]} GO TO ]0N
[F {JSTAT) 70,7090

ERROR HAS pCCURRED
CONTINUE
CALL KiLLER

CONTINUE
RETURN

FORMAT (IXabebHN UNITIL1H IS ON FILEIS+7H RECORDIY}

END

1108 FORYRAN v COMBILATION.

0 SDIAGHUSTIC® MESSAGE(S)

GNAT1115
GMATIILé
GNATI1E7
GNaTIlLE
GNATII1®
SNaTl120
GNATLl121
GNATI122
GNATI12)
GNaTll2
gNaATLiZ2S
GNATI126
GNATII27
GNaTl1i28
GNaAT112Y
GMATL130
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® ELT 4GPOS/VERZ,3,780312, 47524

@ ELT TRACER/CODE,],580115, &]945

GHATI131

GuATLeY

27 JaN 7}

27 Jay 11

IR H

L4343

6,107

[YEE L



021

ART  HAIN

STARTING ADDRESS v©]H4000

CORE LIM]TS OG1400D OI437H

HAIN /CODE
'] 100000=4D0134é
H 0l%000=0]5244

NsvoPs/CODE
| C)15247-015264

KIcRS /CODE

o i00137~106127
I 01S5265-01557}
2 I80140=)0023]

NFKTS /CODRE
1 015572=014457
F4 100232= 100245

NCNYTS/CODE
1 Qlé44D"01 6667
2 ion2té=10033)

HFTVS /CODE
i 0144670014712

NOTINS/COVE
1 016713=017304
2 100332~100374%

FRACKS/CODE
l G17307=017352

DEPTH Fevatse
1] 100375=100402

NERRS /CGUE
1] +o0403=100542
i 017353=017755

. N10IN3/LODE

i Q17756=020023
4 1DD5¥I=1D0573

100002 137523

GHATIISI]

163772 163777

27 Jak 7}

| R L

seSH]



2T

NQUTS /CODE

0 10B574=100574&
I D20024=D20474
2 100577=10061 %

NTABS /CODE
9 100&15-100743

NBDCYS/CODE
[} 100744=103)20

NLINPS/CODE
0 f01131=101137
1 02Dé75=p22243
2 lAnio=-ey312

HININS/GODLE
1 022264=022415
2 101313~101343

QUTPUT/LODE
1] 1013449=101412
1 022436~022407

DISPLY/CODE
U 101413+102275
§| D22610=0230)4
BULKk  /CCOE
0 I02276=1023%2
i D230i7=D2324¢
TENP /CDOE

0 102244=102343
i 023247=023340

HEATER/CODE

0 J02364=102373
¥ 023361=0234g2

DIFF2 /CQDE
g j02374=102425
} 023403=023477

MEANB /CGDPE
1] 1024924=)02470
i 823700=024246

BCoyT /CODE
0 102473=102507
| 024247=024370

PIrF  /CODE
a 1025)6=)1025q1
1 B24371=025244

\HEANA /CODE



[AA"

1] 102542»31924610
1 025245=025457

NODwAL/onsens
4] I024)ti=113302

RYPRES/CODE
0 1133032113415
1 0254407024075

Exp /CODE
1 V26076=0248] 66
2 11349]16=1 13435

NEXF&S/CODE
H G24 47024204
2 113426=1)3%3¢

RXPAFS/CODE
¥ 024205024343
2 113437=1 123443

HXPAXS/CGRE
] Q2&8344=012440¢6
2 113994 =] J3494y

ALDG #70DE
1 026407026474
2 1134u45=] 3521

THERM /CQDE
g 113522=113632
] Q26475=027517

BINSER/COLE
0 J13513=213435
i 827520=027711

TFCB Jeonsae
o 113634&=)22021

8ETA /CODE
G 123022=123037
] g27712=030017

TEFCTR/wasnns
0 122040-123132

TAPEIO/CODE
0 J23)34=322275

| DlDo20=p3d1gad

NFOUTS/CODE
) 03302503244

2 123276w123277

NBUFFS/CODE

3 031247=031270



YA

4 F23300=3243,0

NF [NPS/CQDE
i 03]1271=031530
& 124331w1242)2

NRANDS/CODE
1 03353)=031623

TRACER/CODE
0 1243 J=p24314
{ 031624=021 4235

QQPO5 /VER2
| 03]é634=031750
2 1242315=)2432]

NTRad /CoDE

M 124322=)24322
} 031751=033251
2 129323324452

TLABLS/CODE
B 128453=124942

TSCRHS/CQDE
0 I26483m 124535

R P13

124652
TSNAPS/CODE
0 246549124754

TINTLS/CDDE
Q j24755=1256053

ROTAPE/CODE
0 125054=725071

1 033252»033340

CR2TAP/CODE
¢ 125072=125]143
} BIFI4L=023464

MINPTS/CODPE

¢ 125]1494»]125145
i GII465=034374
H 125144=] 25200

DSTATE/#sasan
/] 125201=t303G0

TRNSHT/esenss
0 13030i=130305

CS5TS fevesass

o) 130306=130313



¥eT

02 fessunsy
o 130314=13p323

13} fensdna
a 130324=)3p3237

DATA Jfessvsa
a 136340-137523

END OF ALLOCATION {jg3 Q3%A 07097
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Z.+ % HEATER
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. H,8
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-

Se?
b.w

“FULLH

7o SyiupUT
Bae PROP(41

Z.* PRoFPiBl=
e w1804 LCTLE12)
1lee CTLIIDD

I 2 .. ¥ L]
sOTTLE CROSS SECTIQN - 20 NOpE DIAMETER
NODES = § = 2. & = 10

ScALE FACTOR 15 240¢
GY. = =2+« E=B

1+2E=2
850+ 20D
=Z2+E-8
2403

——.1Za® LTLERY = Je4 . __

13, CTL(H) =
L L%ev CTL{2Y =
154 CTLL3) =
- - 16em CTLLH) =
17.,* ITAPEL4)

L52R+é

+SE~Y4y s4; D25
%

« 0125

E lalag

b {T4201 = 2. . . .-

19+* SEND
——— NTRAM UNIT I

1% ON FILE § RECORD |

o

i
|

. k a % s B0 0 4 et se s s 4




GLuENA, WULERICA ANA Y55 DF TRAySPORT

«000QBA0 +50NC000~0y «QODODORO «B500000+03 «5545085+g2 .QEQGQA0 «gp0epn0 +0000000 « 3000000 »00DCgOD
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