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1. INTRODUCTION

The purpose of this document s to provide the user with a 1isting of
the Steady~-State Attitude Control Propulslon System Computer Program
(SSACPS). This document is to be used in conjunction with Volume 1,
Reference 2, and as a supplement to the Engineer's Manual, Reference 1.
Reference 1 conéains détailed Information on each component model., The
SSACPS was developed as a general computer simulation model capable of
modeling a large variety of attitude control propulsion systems (ACPS).
This model has been developed under MSC/TRW Task 705-1 for use on MSC's
Univac 1108 Computer along with the ACPS transient Computer Program.

The SSACPS was developed with the capability to simulate coperation of
ACPS components comnected in a large variety of configuratioms. The
components a}e connected within the program by the user using input data
to define initial and operating conditions. The component‘models consist
of gas generators, monopropellant and bipropellant combustors; lines
including adiabatiec, isothermal, and heat transfer with friction-ligquid/
gas; heat exchangers; junctions; regulators; pressure boundaries; and
liquid and gas wvalves. The‘system model uses hydrogen and oxygen
properties from detailed NBS property subroutines. The data are input
through the numerical input subroutine TRWLOD and the system equations
are solved by the nonlinear equation solver: TRW BEGS. The constraint
equations for each component set of equations and the state variables are
selected by the user. This allows a great deal of flexibility in solving

for either fluid state points‘or component dimensions.
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2. PROGRAM DESCRIPTION

"2.1 Program Defintion

The,SSACPS is a flexible steady~state attitude control propulsion
system simulation computer program. The program consists of engineering
equations simulating the fluid states using properties of hydrogen and
oxygen., The combustor products of combustion are modeled using curve fit
data. ACPS compdnents are available for combination in any type of ACPS
simulation.

The SSACPS program is stoved on a PCF tape which comntains the
entire program. The program includes subroutines which model individual
componets, thermodynamic property data, a nonlinear equation solver, and
a set of driver subroutines.

The ACPS program main driver Subroutine, SBPIPE, is shown in figure 1,
SSPIPE initalizes the line calculations, reads input data and sets up the
bagic call sequences to exercise the entire program. SSPIPE calls sub-
routine BEGS (routine which solves a system of implicit equations) and
BEGS in turu calls Subroutine GATHER, figure 2, which sets up the ACPS
component models into the desired system configuration as input by the user,
GATHER also sets up the state variables and the functional constraint
equations and returns these values to subroutine BEGS where the state vari-
ables are varied in order to minimize the ACPS functional constraint
equations. Control is then returned to SSPIPE and the output processor,
OUTPRC, prints the ACPS case output. The time may be incremented at this
point for integration purposes or the program terminated.

TRWLOD (card input) input is used to enter the component data and

system configuration. TRWLOD is described in Reference 2 Section 4.8



and the description of the card inputs is presented in Reference 2
Section 3.1.3,

2.2 Method of Solution

The theory and mathmetical derivations for this program are des-

cribed in Reference 1.



Program Driver (SSPIPE)
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Figure 1, ACPS General Flowchart
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3. ATTITUDE CONTROL PROPULSION SYSTEM COMPUTER PROGRAM LISTING

This section contains a detailed listing of the steady-state attitude
control propulsion system computer program including the element table,

subroutine listings and program storage.



FTRACER
AQFPQ0S

BCDINY
BCUINT

BEGS
BEGS

BINSER

CrALL
CwalL

DPZR
Drzr

KpT1C
Hp Ty

HYDRQ
HYDRO

INTEG
JNTEG

INTERP
INTERP

INTER2Z
INTER

LEGS
LEGS

OXYGEN
OXYGEN

PACK
PACK

PROFPTY
PROPTY

PTHEATY

CauE

VERZ2

Colg

CODE

CODE

CORE

CoDE
CgobE

CodE

CODE

CORE

CQOE

CODE

CoDg

Colg

COLE

CoDg
CoDE

CODE

CobE

CobE

RELOCATABLE
RELOCATABLE

SYHBOLIC
RELOCATABLE

SYMBOL{C
RELOCATABLE

RELOCATABLE

SYMBULIC
RELOCATABLE

SYHMaoLIcC
RELUCATABLE

RELQCATASLE
RELOCATABLE

SYMpOL(C
RELOCATABLE

SYHROLIC
RELOCATABLE

S5YMgoL1IC
RELUCATABLE

sruBopic
RELOCATABLE

SYMBOL1IC
RELOCATABLE

SYMBOLIC
RELOCATABLE

SYMBOLC
RELOCATABLE

SYMBOLIC
RELOCATASLE

RELOCATABLE

SYMBOLIC
RELOQCATABLE

RELOCATASLE

| 3.1 ELEMENT TABLE
1{‘

i5
12

3aQ
30

30
24

an

30
30

3g
Eln

30
a0

30
30

30
a0

30
g

3o
3a

a0
3Q

30
3a

ao
30

a9
30

a0

ag
ap

30
30

19

Jar
MAR

APR
apk

APR
APR

APR

APR
APR

APR
APk

APR
APR

APR
APR

APR
APR

APR
APR

APH
APR

APR
APR

APR
APR

APR
APR

APR
APR

APR

79

71
71

71
7i

7}

71
71

71

71
71
74
71
71

71
71

71
71
71

71
71

71
71

71
71

71

(7i1zizs
13512504

11318548
11318348

11318354
{1854

11318357

11419510
Fig1e10
11319311
11819818
b1339331
11119834

9135

lidl
11317335

11819337
1319339

p1ép 9442

11319353
11319453

11819155
11919355

11:20:04
ili20:i04

j1520i06

11120807
11iz20:07

"]

2008
20%08

-t ay
. am

b
1!

02749+41

i
g
i
0
o]
1
4]
o
13
0
H
o
1]
H
[+]
0
i
1]
}
a
i
0
0
1
4]
1]
i
g
0
1
a
0
i
1]
g
1
g
0
1
o
u]
i
5]
o
i
Q
i
0
0
H
0
0
1
0
i

B23033g0
02303330
02303364
D2303414
02303574
02304474
02304524
U2304722
n23201 14
02320144
02323436
D2323446
02323754
02324206
02324234
U23243 |0
D232447p
02324520
02324554
gzaz4604
02327304
02327334
Q2332124
02334202
02334332
023381460
02336006
023360348
023346200
02337152
02337242
02337432
ga34556
02341606
02342452
02354564
N2354614
02357242
P23614%4
0236504
D236247T4
D23b4222
D2364252
DR364549
02345440
02355470
UR3G&D 2
Q0z2aéépaz
02367552
NZ2367732
02367762
N23700146
u23707¢0
Q2370730
0gariiio

24
14
24
14
14
24
14
14
Y
14
24
L4

24
14
14
24
14
24
14
24
by
P4
24
i4
14
24
{4
14
24

15
24
14
14
24
14
14
24
14
R
24
14
14
24
14
F4

1]

24
14
14
24
14
24

- oz
N -~ w
e R e LD o b v e e e B (D e B et

L

~a

-
[Nl
Lol =}

~N N 2 B 2
OQ = 0~ e D@

L
~N W
— e

o~ W o= ]

o* L3

w -
gy e W ) = ML e e O Lg g e


http:SYMBOL.IC
http:11:19:1.j2

HPTD
TEST

BINSER
BLKY
BLK2
HPYD
HPTTC
HPTYV
PTHEAT
SAT
SAT

LATENT
LATENT

BPROPL
BPROPL

BPROPG
BPROPG

HPTCP
HPTCP

HPTCY
HPTCY

BETA
BET A

WRITE
WRITE

HEATER
HEATE X

TR&LOD
TRnLOD

C0DATA
CoDATA

NUSLET
NUSLET

BDATA
BDATA

CoDE

LoDE

CODE
Cobg
CODE
CoDE
CQDE

Colg

copg
Cohg
CODE
Cobeg
Cobg
COBE
Cobg

caopEe

CODE

Cable

RELOCATABLE
RELQCATABLE

SYMBOLIC
SYMBOLIC
SyMaoLlcC
sSyMBoLIC
SYMBOLIC
SYMBOLIC
SYMBOLIC
SYMBOLIC
RELOCATABLE

SYMBOLIC
RELOCATABLE

SYHBOLIC
RELOCATABLE

SYMBOLIC
RELOCATABLE

SYMBOLIEC
RELOCATABLE

SYMBOLIC
RELOCATABLE
SYMBOLIC
RELOCATABLE

SYHeOLIC
RELOCATABLE

SYMBOL €
HELOCATABLE

SYMBOLIC
RELOCATASBLE

SYMaOLIC
RELOCATABLE

SYMBOLIC
RELOCATABLE

SYMBOLIC
RELOCATABLE

SYHBOL S
RELGCATABLE

SYMEOLIC
RELDCATABLE

SYHa0LIC
REL.DCATABLE

MAY
MAY

MAR
MAR
MAR
MAY
MAR
MAR
MAR
JUN
JUN

Jun
JUN

JUn
JUN

JUn
JUN

JUN
JuH

JUN
MUN

JUN
JUN

JUN
JUN

JUR
JUN

JUN
JUN

JUN
JUN

JUN
JUN

JUR
JUN

JUN
JyN

JUN
JUN

Jun
JUN

71
71

71
73
71
7l
71
71

71
71

71
71

71
71

71
71

71
71

71
71

71

71
71

02:ispi07
n2:;z0%37

18147330
18349405
18349307
12152301
18348310
18348812
18348348
15;0453
15304353

151044854
15:p4454

15104755
1510431565

15iu4:56
15304356

15204387
15404357

15304159
1550416¢
15
15

05,17
0s5i17

—age

LI

15:068¢219
15058179

1505332
15:05:22

15405435
153084535

15105728
15505438

153054143
15305443
155063847
15305347

13350155
1350355
21325316
2iiasiteé

21325528
21125328

OrCQm CO—0O0—00= 00D~ CO0-C o™ 00 —00~g0~0N-0C~QC~00d~00~000QgooCOoOo~0 =0

0Z371140
02374242
02374372
U2400240
02400310
02400400
02903206
B2407632
02414634
U2424244
02432454
D244le67Q
024464620
L2447 340
D2HYT7 370
BZ2447656
p2d50522
02450582
p2451146
02452136
U245216é
Q2452724
Q02453676
D2453726
02454464
02455526
D2455554
02455630
024564672
02454722
02454774
024572334
02457344
y24575634
N2462120Q
02462150
02463302
2475126
pz479172
0250u662
uzsl12272
02512336
02514%32
02530372
02530434
02533424
02635p42

02535112
02535470

‘02537002

02537032
br83ri22
p2s4pg7z2
02540762
U25413312
Dz544t02
02544162
02545134
025531068
Q2551106

119

LI

io} -
166

183
2758
229
266
a0

132
48

a2
432,

fn9

AN e

o
— e e g

jé
100

35 .
143

42



0T

A

INd
NITAL

i

b 2 ]

150TH
I150TH

PERFOR
PERFOR

TANK
TANK

DRIVER

" PRIVER

CMoON
CHON

FEEDS
FEEDB

HEATR
HEATX

THERH
THERH

TPOCH)
TrPOCEl

TPOCH2
TPOCR2Z

SSPIPE
SSP1Pg

TRWODAT
TRyDAT

CHAHM
CHAM

FCOMP]
FCOMPY

FConr2
FCOMP2

FCOMPA
FCOMPI
GATHER
GATHER

JUNCL
JyhCh

CODE

CoDE

Cabp

CObE

Cobg

CODE

CODE

Cobg

CODE

CODE

CODE

CODE

CODE

Colg

Cobg

CODE

Cglg

CODE

CODE

SYMBOLIC
RELOCATABLE

SYMBOLIC
RELOCATABLE

SYHBOL|C
RELOCATABLE

SyMpoLIC
RELOCATABLE

SYMBOLIC
RELOCATABLE

SYMBOLIC
RELOCATABLE

SYMROLIC
RELOCATABLE

SYMBOL]C
RELOCATARLE

SYMBOLIC
RELOCATABLE

SyMpoOLIcC
RELOCATABLE

SYMBOLicC
RELOCATABLE

SYMBOL 1€
RELOCATABLE

SYMBOLIC
RELOCATABLE

SYHaOLIC
RELOCATABLE

sTYHBOLC
RELOCATABLE

SYMAOLIC
RELOCATABLE

SYMBOL ¢
RELOCATABLE

sSyHaoLIC
RELOCATABLE

23
23

23
23

23
23

23
23

26
24

30
a0

a0

30
30

02
02

02
02

o2
oz

3
<

3l
21

31
al

31
3l

3]
33

3}
3l

31
33

it
3l

JUN
JUN

JUN
JUN

JUN
JUR

JUN
JuN

JUN
JUN

JUN
JUN

JUN
JUN

JUN
JUN

JUl
JUL

JuL
Juk

JUL
Jug

JubL
JUL

JuL
Jubk

AUG
AUG

AUG
AUg

AUG
AUG

AUG
AUg

Aua
ANG

AUG
AUG

21325147
2132547

21125151
21325381

21326312
2lizei)2

21126325
21326325

2233313562
22i03:5z

20344125
203446125

201446328
2Gi446:28

2014463279
20046337

17i51121

T 1735142)

17451835
17151135

17351337
17151339

23131017
233131317

23332:i00
23132700

p?i2sial
0¥i25%01

p?izsigz
n7i25:02

n?i2s:g3
a¥125¢03

g?:125105
p%i25305
g?:2530%
o?i2s53g7?
pfiasiio
0?125810

2552240
552742
2552772

025531162
02585634
02555714
02556632
025&2140
02562224
028863610
U2568500
U2565544
025646336
02547040
02547070
025674446
02573464
02573524
Uzs75414
02574474
035746524
02574466
p2602446
026025]2
02603254
02616302
02616443
02420640
02676114

Q2722476
02738132
02735542
02737232
Da74)462
02741524
oz742212
Q2745020
027450590
0274574
N2754640
02754740
02787530
g2760644
02760474
02761306
g2762422
02762482
Q27427564
027637464
Q2764014
02764410
02774022
Q2774102
02776332
03003264
03001330

OO0 ODm OG0 DO Q0«00 OO0~ 00— 00 »=»0 U= 00+« 0000 ~OQ+~CSo~ 00 -0 g0

026761 44 *

14
4
14
14

14

23

95

3
{28

54
450

27
23

17
147

16586

747
38é

74
84

¥
1l

30
254

199
43

19
42



T

QUTPRC SYMBOLIC ,

OUTPRC (CODE RELOCATABLE

PgL . SYKpOLicC

PBL Cobe RELQCATABLE

PIPL SYMBOL(C

PIPL CODE RELOCATABLE

PREG SYHBOL]C

PREG. CoDE RELOCATABLE

TANKD SYMBOL]C

TANKD CODE © RELOCATABLE

YaLVG SYMBOLIC

VALYG CoLE RELOCATABLE

VALYL SYHMBOL}C

valvL COPE RELOCATABLE
ADJAB  (AD(AB/CgDE) 1 Qog42?
BETA {(BETA/CODE} | oool27
BPROFPL (BPROPL/CUDE) | ©Oo0al4é
CHOSCE (CHOICE/CODE} 1 00D44s
pP 2R DP2R/CODE 1 0ogdlt
FCOMPI {FCOMP3/COBE? | 000177
HEATEX (HEATEX/COCE) | ©gozzi2
HPTcv  (HPTCY/¢QDE!} I 000016
HPTV (KPTV/cOpE? 1 00ND%é)
INTTAL {INITAL/CODE) 1 000056
INTERZ (INTER2/CODE} I 0ondss
KILLER (TRACER,/CODE;, I OoOgouap
NUSLET (NUSLET/CODE} { Q00130
OPPH {THERN/CODE! 1 001473
OPDT {THERM/CODE! 1 001308
0PTD {THERM/CODE! |\ 0D0705
oPTIT {THERM/CODE! {1 0D0743
QUTPRC (OUTPRC/CODE) 1 002333
PaL (PpL/CODE) I 00o4st
PIPLL (PIPL/CODE} I 00l204
PYHEAT SPTHCAT/CODE} I 00p617
R2DP {R2DP/CODE} 1 uoootl
TANK {TANK/CODE} 1 GooZ?rl
TEST (TES7/CODE) | Qpgoaé
TURBOP {CHAM/CUDE} 1 001872
WRITE ¢WRITE/CODE! | ' BUGR27

BCOINT
BINSER
coDATA
CMGN

FEOMPL
FEEDB
HEATX
HPTp
HYpRO
INTEG
ISOTH
LATENT
QrPOCP
aPDIC
OPTCP
OPTH
aPTTC
OXYGEN
PERFAOR
PREG
QAFIL
SAT
TANKC
TRACER
VALVG

3
3}

31
3t

k|
3l

31
3l

3
31

al
3t

31
31

ave 71
AUG 71

Ave 71
AUG 71

Aya 71
AuG 71

AVe 71
AUG 71

Aue 71
AUG 71

AUg 71
AUG 7}

AUG 71
AUG 71

ENTRY POINT TABLE

(BCOINT/CODE)
{BINSER/CODE)
{CODATA/COCE)
{CHON/CUDE)

(FCOMPIICODE,

FEEDB/CODE)
{HEATX/CODE)
(HPTp/cOpE)
(HYDRG/cOpE)
{INTEG/COpRE)
(ISOTH/CO0E)
(LATENT ,CODE)
{THERM/CODE}
[ THERM/CODE)
(THERN/CODE)
(THERM/CORE}
{THERM/CODE}
{OAYGEN/COLE)
({PERFOR/CODE)
(PREG/COUDE)
(QRPOS/YERZ]
(SAT/CQUE}
{TANKD/CODE }
{TRACER/COLE)
(VALVGe,/CODE)

P Rk )

e e P me e pn B g b g = b b e ger e e Ren e

0o0Qes
000137
001774
oollnt

oug2i4
oodus4
0ou404
0005449
onoipz
0O00s3
goo4p#
0ouusSé
ROLR27
oolUls
001252
ooli17?
001363
gaulo0
oLu4gl
QGois3
aoogg2
ooug4L
ouuso7
gouond
LTEY(

nes2bsie 0
g7i1z2531¢ 1
0
p¥i25:18 0
p%i2ui18 i
0
0125121 g
pi2532g H
0
pYizs5izd 1]
p?i25:23 |
Q
g7:25:25 1]
p?i281:128h 1
a
p?s25:27 o]
nysasia? 1
1]
pPiz25iz? u
o%izniz? 1
Q

BEGS
BPROPG
CHAM
CALL

FCOMPZ
GATHER
HFTCP
HPTT¢
H20H2Z
INTERP
SJUNGL
LEGS
oPOCY
oPBRIT
QPTCV
oPTIC
OPTY
Pack
PIPL
FROPTY
GU4REC
S4Zg
TANKD
TRwWLOD
vaLvi

V3002264 14
03pl2by2 36
U3012606 14
63017232 14
u3ip21714 34
03021740 14
03022764 14
03030312 L]
Ui030372 14
uag3zadvo 14
u3g3434 36
03034200 14
03y34522 14
V3040660 48
B3040740 14
03041746 - 14
03p44340 3&6
03044404 14
03045322 b4
03046600 3s
U3u46644 14

{BEGS/CODE)
{BPROPG/CODE)
(CHAM,CODE)
{CwalL/CUDE)

FCOMP2/CODE,
éGATHER/CUDE)
(HPTCP/CUDE]
{HPTTC/cODE!
{H2UH2/cOpE}
{INTERP/CUDED}
(JUNCL/COUE])
{LEGS /CODE}
{THERM/COLE])
{THERH/CODE?
{ THERN/CODE)
{THERM/COULE}
[THERM/COOE]
[PACK/CODE!
{PIPL/CODE}
(PROPTY/CUDE?}
(GUPOS/VERZY
{S9Zy/CONE)
(TANKD/CODE)
{TRulLOD/CODE)
{VALVL/COQUE)

e e e e e e R e T e e g g S

igs

166
5

a7
178

73
15
183

a7
71

33
49

B

- g

og207e
000IHs
001565
gcagi2

‘0001 36.

06l2s1
pGoU1G
000504
go0u77
Qgo2z3
gop%od
aulbzl
0o1isl |
0oD?37

001175
ga1u4l
001331
Qo0&
votizy
00ol3s
oapoan
0oUG4e3
000502
pol21e
goolis



(A3

SPHEAT  (BLK2/CODE) 34 BANK 2 DEPENDENT IKOATA  (BDATA/CODE) 34 BANK 2 DEPENDENT
FRE8  [PPlad5R8Re, 34 BANK 2 DEPENBEM IFss  (TRRSR4/E80E) 2% BANK 2 BEFENBEN
COBOL LIBRARY TASLE EMPTY
PROCEDURE NAME TagLE EHNPTY

END CUR LCC 31102~00238 .8
B HDG B FOR,@ SSPIPE,SSPIPE
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UNIVAC j108 FORTRAN V LEVEL
THIS COMPILATION %AS DONE ON 31 AUG 71 AT 0%326:ls

MAIN PRUOGARAM
STQRAGE USED

000l
goeo
gooz2
0003
slifel]
o005

{BLOCK

¢CODE
*DATA
eBLANK
INDATA
CONS
cohn

’EKTERNAL REFERENCES {

0006  GATHER
3007  TRWLOD
golo  ALOG
00il,6 BEGS
0012  OUTPRC
gu13  NSTOPS
ooi4  NwDUS
0015 Niozs
o00té  NiO1S
1 §TORAGE
pooi ooooneo iob
aoeo  allat2 30F
0OU0  0lj34s 8oF
0005 R 0GO132 AREAOQ
0005 R 006436 CGTANK
pO00s R 004355 CVEL
DOOS R Q06277 DMVENT
0005 R 004370 FBPC
pooy R QOGOOL GC
opoo0 t 011305 |
poo3 1 0B0702 IFIN
0000 I 011304 K
0GOS 1 005102 MAC
00065 [ 002645 NPR
0005 R 004772 PCN
0005 R Q0SU34 PHR
0005 R 006305 PPO
0005 R V01422 RHUG
ovos R DOOY45L TH
DO0S R 006409 TPCL
0005 R 0DIYE6 UAD
OOUSs R 006361 0T

NAME, LENGTH)

poaz233
811367
pooaoo
011610
paooo3
0D6525

BLOCKs NAME}

o0pol
agol
L0110
0goo
0005
ooo3
0pQ3
ggos
onol
Goeo
Qoos
0003
ool
anos
agos
Q005
0oas
0005
0005
o005
ogos
0pos

ASGIGNMENT FOR yARIABLES

M T T X T XL DM e s> ns e 20 DN T TG

{BLOCK,

006020
o00lcy

gocogo
coao7THy
0Q&eg3]
poaar?
0ou745
006376
aguét 3
011311
o0s50s2
00G&aT7 A
0o0s77
Doz2742
005674
0D&24]
00632
oCé3l2
goe4lé
ooedt7
poas |2
QUB&24s

2206 DOl F5p18H

TYPE,

1156
40L
ALOG
BLOCK
CLTANK
PELT
EPSLN
FETEC

H
IBLEW
ISPT
M
N
NRE
PE
FOWC
PTI
RPHMT
THOC
711
VEL
HT6C

3.2.1 SS8IPE (PROGRAM DRIVER)

RELATIVE

oGel
goQi
Loos
uoc3s
uoans
o0qQs
gogs
yaos
o005
ugos
ooQeo
voca
uogos
[Malsls}
0005
opos
0gos
[A11a k]
uao3
gous
unos
HHUe

DT XEX AT T L Dror+ e e D AN DA

Goolov
goosila
ougubo
0Go76é6
0ns0i 4
oocQuie
006340
0csld62
003132
Gooérs
01130¢6
aop700
0nz2s62
0113lo
0pp272
Du&3so
DQa&33é
ogopoc
ocaeltl
0oéa324
D0L2éN
Gutolé

LOCATION, NAME)

136G
5lL
AREA
BOUNDS
CONCT
DELXL
ETAT
Fenc
HI
IBNDS
1TERS
MAKET
NG

P

PG
POuP
PTO

s
TIKE
170
Wi

K

onol
aogu
0005
o005
nuas
o005
0000
aldo
0005
oaes
ooes
ouos
auoa
guUobL
oDos
puos
aous
0003
ovua
pous
QO0b
nuna

ol R 1 B e L PR B S SRR | i v ie ) B il s B » B 1 ]

5600156
Uilia2y
Jouo74
posaan
DUd443
agugz2é
oduoog
ollag?
upn3pas
oosiio
N023504
Nos066
ooolon
ooo2ey
003620
006343
Qué 35?7
UG7s8u4i
gouéi 2
upazze
0047h0
onoa 13

1516
40F
AREAL
CF
CPJY
DIALS
F
FNORM
hO
1CMON
JUN
MEX
NODEL
Fo
PGT
POWT

R
S5TaTE
TIMERD
TWALL
wNOZ

Xl £EN&

3) AUG 7}

oopl
0gQo
[e]o]4] ]
dpos
Qeos
0no3
Go04
aeos
aoas
o003
4003
Doos
4oga
Uoos
Goa4
oons
0003
0oos
Quos
agas
uoos

DT XALETD TemmrmwmTIBNTTD DT

"opol7u

011335
08ei70
ou6423
0U5006
0uosi0
ogopoz
gos11}
go3azza
aoo7o0l
000703
604756
005713
DU4T &4
goouQe
006300
005754
005044
ooé4q
006356
006253

Fi263160251

1606
70F -
AREAK -
CGGTIC .
CSTAR .
DlALO
FB

FRL
HRAD
1DER
JYECTR
MR
NPPL
PC

Pl

PP1
RFLAG
TC
TFCG

]

wo


http:0'06,.23

7T

0glng
0oiqgl

ooloi
Goipad

gojo3l
ooina
d01o04
Gatlo4

on1os

oplos
poloé
00ioé
aglo?
001067
Qoip?
ooto?
geglo?
aQlaz
a0lo?
oolo7?
colg?
oplio?
oo1o?
goin7?
gol1o
goiio
agiio
nolio
agiio
doji0
goilc
onli1o0
0Ql10
golio
oQlio
0o0l1D
Qoli
ogiia
DOSiIR
DLEBE
nolvz
Qolzo
00121
aoilz2
00123
0ol z4
Q0125
nolas
00125
polzas
opl127
Qo13t
0olal
ool134
polas
00iq0

2
3o
Yo
Se
be
7o
Be
e
10e

1le -

12¢
ide
14¢
1ae
té6e
}7e
{Be
17
20
2o
22¢
230

24s -

250
240
270
28
2990
Joe
e
320
33e
AYs

35w

3be
370
38«
39e
q0e
H4le
420
3o
Gie
H5e
Yén
478
HBo
§9e
50e
Sle
52
53¢
546
55e
Bye

s alal

[aNalal

R
10

20

s

it

40

EXTERNAL &

DIMENSION HO201,01AL0030) s XLENGLI30) ,NODELLRO) 2 THLIO!
L JYECTR{20)45TATE(4,490),B0UNDS(20)

DIMENSION F{30), X(30), BLOCK(474%4)
COMMON /INDATA/S{50Q0)
COMMON /CONS/P1.6GC,FB

COMMON /COM/AREALID} ZDELXLIID) 4 AREAI(30) 4AREAQ{30} AREAK (D0}

. DIALEI30Y ,Pa(&)+PG(30120) y)RHOG(I0+20)NGR{30D42)
*y NPREJIOZ2) s NRE(IG 2 yHOLIO0 2 s HELI0, 22 o THALLEZO0,R)
LA HRAD(30.2}.UAOIJO-2).VEL(ao.Z).JUN(IU).PGT(ao.gU)
By UNQZLA) y MRS W PCLEY WPONTG 12 3 CSTARLS) 2 CONCT {348
¢y PHROU&) yTCLE) o ISPTLL) ,CFLE) 4MEXTB),PELST Mt C(E), ICHON
L . FRL{IDy20) ,POWNCIS) y%TGCIS) WO(10) 4WI{LlO)sDHYENT+PPI(5)
®, PPO(S).RPMT(S?.TT](SJ'TTO(SJ.PTIIS!,FTO(BI.PUﬁTISI
LI PORRIBY )CVELWURETAT W T FBWC (&) ,FRPCIS}
L FATCI6 yTPCLIS)Y TPCG{S) s THOCIS) »CGGTCLE o CLTANKIS)
*, CGTANK(SY 4 cPJULS,10)
EQUIVALENCE
a {st248) ,XLENGL{1)) 1 (S{298) sTHUL)) {S(32 ?) La{1))
a,{5(45) WNODEL(11}} s 48130200 SNPIPL) (513961 HH(1))
eyisi496) 418NDSI (508470 ) REIE LT .NJ
e, is5{489) SHAXIT) pESL4500 1 IDER} (544811 yIFING
e, (S{4G2) JJVECTRIL)) ${5(5802) LSEPSLN? (5(503) ,pOUNOStL}Y

2,05(3938},STATE(L1)}
23(3164)yDELT?
¢y (S(3053),RFLAG)

s (S{3F4) L TIKED 2 (5(395) , TIMEND)

EAD INPUT ’

CALL TR®LOD {5,61K}

IF (KeEQaZ} STOP

D0 20 1=i.NPLFL

AREATE) = (e25ePfoplAlOtl)ee
DELXLtI) = XLENGL(I)/Z(NODEL({I}=1)
DIALI{I} = DIALO(f} = Z40eTH{I}
AREAGL1) = PIoDIALI{[)oDELALLI}/ 1240
AREAQ{1} = PIeDIALOCIIeDELXLL{I) /1240
AREAK(I) = ALOG(OIALO(I)/DTALI(L})7(24ePleDELXL(I))
CONTINUE
DLUTION OF NON LINEAR EQUATIONS

IF (M+LE«30) GO TO 40

GRITE (6420}

FORMAT({4452Hee® MOUORE THAN 30 VARIABLES SPLCIFIED = AHORT RUN oew)
STOP

00 S0 I=i+M

X011} a STATE{4,1)


http:HRAO(JO,ZI.UAOIJO,2).VEL(30.2I,JUN(10I,PGT(30.20
http:o,15(3938),STATE(1.11

00151

END DF UNIVasc 1308 FORTRAN ¥V COMPILATION,

Ste
onlyl 58
gol4d 59
Doisg 609
00l44 ble
po0lus 420
00145 bia
polys bYe
ODlye é5%
oolas Lbo
nolsg7 &7 e
GoJi5sb 6Be
oolsé -
0ole4 70
00)s5 71
00171 F2e
golrs 73
poirz 7ihe
00iz2 75e
Qai7r3 Tow
goir3 77%
anlirs 7890
agoirzs 790
ogivr 8Qe
00200 8le
agozn2 82e
go2az 8la
00z03 84e

SS5PPE

[ SSPIPE
=

B HDG

50

51

&0
70

80

PA

FOR 8 SSPIPE,SSPIPE oale
CONTINVE

ICuON = 0
CONTINUE

CaLl BEGS 11X, H,I8NDS, pOUNDS, M N, MaX1T, IDER, IFIN,JVECTH,EPSLN,
" BLOCK +GATHER W ITERS,FFNORM)

CALL GATHER [X,F,P,IgLEW)

RRETE (4«40 LX(T 4181 ,H)
FORMATOLIHI// 1B 281SSPPE~INDEPENDENT YARIABLES/(7ALP&ciITe7)}
WRITE (&6,70¥1F(Ll),1=¢,N)

FORMAT(/ /19X 2Z2HSSPIPELFUNCTION VALUES/(TRIPLELT 71}

ARITE (6,BDJITERS,FNDRM

FORMATL{ /727X GHSSPIPE/TXI1741PSE17e7}

CALL QUTPRC

IT 4DELT oLEs Do} DELY = i,
RTIAL MATRIX FIRST TIMg ONLY
IDER = |

RFLAG = §.

TEME = TIME =+ geELT

IF [TIME «LEs TIMEND) G0 TO 5%
60 TO 0

END

0 *DlAGNOSTIgs MESSAGE(S)
SYMBOL[C 3 JUL 71 2
RELOCATABLE 3y WL 71 2z

FOR,s  ADIAB,ADIAB

3134
K

3087y

ey

1
1

7
7

o
l
]

PAGE 74

02737232
2741462
02741526

{(DELETED!
(DELETED)
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UnIVAC 1108 FgrTRAN V LEVEL 2'1

THIS COMPILATION WAS DONE ON 3i:

SUBROUTINE aDlaB

STORAGE USED

000l
oooo
0go2
aooa
Guoy
opos

{BLOCK,

*CODE
aDATA
*BLANK
INDATA
CONS
com

L EXTERNAL REFERENCES

000s
aoo7
ao10
Qo
0012
oo
Qo4
Qo015
001ts
aoy7
aQ20
9021
gg22

goza.

OPTCP
OPTCY
GPTV
HPTCP
HPTCY
HETY
FCOMP3
NERRZ%
SQRT
NEAPA&S
NWDUS
NIDLS

NfO2S5
NERRJS

p0018 Fsgl8k

71 AT D9324512¢9

ENTRY POINT 000427

NAME y LENGTH)

o0oo44l
POoDes
0Qooo0
011618
agoond
DD&525

(BLOCK» NAME)

STORAGE ASSIGNMENT FOR yARIABLES

ooo1
0000
g00s
1 0003
o0gs
ooas
000%
2005
0oos
0005
0006
coos
000y
00as
0003
goog
0003
0Qos
00g3

pogo2l fL
0000i1l ADIA
005060 CF
005714 CP
000036 DELXL
006370 FBPC
003132 Hi
003322 HRAD
8036046 JUN
005102 MWC

004764 FC
040000 P
0046300 PP
005754 RFLAG
0Qaoo7 T
001132 TTEMP
006356 U
063423 whboTG

R
R
R
R
R
R
R
I
}
R 000000 QPTCP
R
R
R
R
R
R
R
R

op0a
ooos
0oQs
0005
0o0%
ooos
0oos
0005
Q003
augas
goo7
goas
Qgos
8005
o003
aoos
goans
0040%
aons

DBRPRTAD LD Ve T DD

(BLOCK,

acogly
000000
g0é423
006443
000224
0046374
a03g3s
005110
003413
002552

- goaooe

004772
aG5034
00846305
00571
GO5044
006347
0034164
0062465

3.2.2 ADIAB (ADIABATIC GAS LIRE)

TYPEs RELATIVE

ioF
AREA
CGGTC
CRJU
DiaLl
FBTC
HO
ICHON
KA
HGR
QPTCYV
PCN
PHMR
PROQ
RGAS
TC
TT1
UAQ
L

0agl

goob
0gos
0005
apos
ooos
ooltl

6003

ao03

0603
oelo
goos

0oos
goos
0005
0005
0aoos
0005
8005

LOCATION, NAME)

0poQ43
oooo74
D06438
005006
0Ge277
006362
odoooao
0possi

on454t

200553
ooo0ao
aos5074
006241
0052331
0g1422
Qos4lé
006324
tpasiz
004760

TADAR LT R0 A= DY D

2L
AREAT
CGTANK
CSTAR
DMYENT
FBUC
HPTCP
1PRGP
MACH
NPLINE
oPTY
PE
POWC
PTI
fiM0g
THOC
710
VEL
WNQZ

0Gel
00485
4005
0000
ooons
gops
oulz
0005
06os
co0s
o00a
oons
paos
poos
paes
poos
Qoo
a003
Qo005

DT D IXTD AR D= BN DT D

goo412
gooti7o
046431
aggolo
006360
gosiit
00080
oosas2
005066
002646
aaoooé
Qgpa72
00&380
006236
006312
oRé41t
Qu2262
gop2s3
006253

204
AREAK
CLTANK

ETAT
FRL
HPTCY
1sPT
HEX
NPR

PG
POwWP
PTOQ
RFEMT
TPCG
TTTERP
Yi5¢
LT]

0001
00os
Q005
Q005
0oo4
Qoo4
ooid
Qooo
ooob
tehalel-)
ougs
agos
0oos
Qoos
0Qo3
aaa5
Qoos
aQoo
oous

VL RLRART VAT P~ DI N DD

Qgbps4
ppolaz
pos014
006355
poogga
npooct
0oQQoR
elalelelel-)
0n47586
002742
aon2s4
go2e20
006343
00é3s7
Qoaooo
N04404
003226
Qooooo
nos34l

5L,
AREAD
CONCY
CYEL
F8

6c
HPTY
Jy

MR
NRE
PB
PGT
POBT

TPCL
TwaLl .

LR}


http:VARIABI.ES

1

0005 R 0046246 WTGC

00n0
00300
oo1o0
aoiot
oniol
00103
oniol
00404
oolos
00105
00105
golaos
o0tiaé

0olps
Colo7

goio?
ooito
0ollo
Qoj10
go1io0
golio
00119
o010
nolio
ootio
0o0ii0
00i10
0Gli0
[+ 1 3
0ol
0ot
gaill
Qo
ani1i
gall

.ap112

ani12
oQl3
ool 4
0015
00ite
goli16
00§17
Do120
oolzt
oolz2
oolzz2
gnlz2
0023
gola4
aalzs
ooize
col27

190
2

3o

Yo

e
bo

rE-]
=X
Qa
10e
110
129
13»
l4e
15«
lba
17«
18o
190
20¢
dle
220
230
A4e
250
260
27
289
270
ige
310
32
i
3He
35
3a0
a7e
38e
g
40+
410
Yze
436
LL L]
450
Hoo
H7 e
4g8a
49e
50e
G1e
529
530

[aX¥a¥al

[a W el

s FOR,»

AOTA8ATIC LINE

0QgoD0 R pocolz x

ADLaB ,ADIAB LATE 310871 PAGE

0003 R QULOY13 XLENGL puoo R QOOODLY ¥

SURROUTINE

SUGROUTINE aDlae 411D

REAL KAsMACH yNRE

DIMENSION W (%)

DIMENSION VISCUI01 ¢XLENGLI30) ,NPLINE(IO) JKAL2) 1 RGAS(2)
o, MACHI30:20) ,TTEMP{30,20) ,TTTEHPL3D,20).CPE30}
o, #OOTG(30,20)

COMMGN ZINDATA/S(5000)

COMMON /CONS/PI2GCeFB

COMMON /COM/AREA(30Y ) DELXL(301 ,AREAL(30) AREACG(3D)  AREAK(3D)

L DIALIC30),PRla)aPG{30120) sRHDGI30+20) sNGREID2)}
., NPRI3O2) ,NREC30,2) yHOL30:2) (HII30,2) yTHALLIZ0,2)
oy HRAD(IO 423 cUADLI0,2) s VELI30,52) ,JUNCIO0)4WPGETI30,20)
-2y WNOZ{6) yMR{S) ,PC{E] ,PCNIS42)yCSTARIG) HCONCTID 441
©y PHREG) 4 TClEY ) ISPTL&YyCFLE) JHEX({6) yPECS) s MACIE) , LCHMON
@y FRLIAD20),POWCIS ) WTGC(S) sHO(10} 4TI 10) sDMVENTPPILS)
oy PPOIS) yRPHT(SY o FTI(5) s TTO{51PTI(5)11PTOLS] ,POWTIS)
9y PONPIS) yCVEL W RLETAT W T, FEWCLa) yFRPCLS)
@y FRTCIS) s TPCLIS) s TPCGIS o THOCIS ) s CoGTC & s LT ANKES)
¢, CGTANK(5) ,CPJUI5,10]
EQUIVALENCE
@ (501721 ,visctll} 1512681 HJXLENGLIL)Y ,(S(3018),ReaSLI)
24{5{362) »IFROP} v (S{364) JNPLINELL)) J(SCEBOS)KA(L})
2y [S{2418 ) MACHUL LY 4 4S(603) JTTEMPUE 131 4 {SUI203)sTTTEHP (L1 1)

eyl{stapatdicPill)

p{S0EB12) WOOTGEEL 1))

4,(5(3053)4RFLAG}

Jd a

1

IPROP = NPLINE(I])

P a peli]sl)
T o TTEMP(IS

s 1)

G0 TO (1,21, IFRQP

OXYGEN

1 cPtlty = OPTCPI{P,T)
CY B QPTCYI(P,T} L
VISC{II) = OPYVIPsT) o 322 ® 3400,

GO To 5

HYDROGEN

2 CPUIL1) = HPTCPIP,T)
cv r HPTCVIF,:T)
VISCUEI) = HPTVIPT) » 32.2 & 3400.

5 CONTINUE
RGAS{IPROP)

2 { CP{1I)=CV ) & 778156

76


http:PGT(30.20

8T

5 FORs¢  ADIAD,ADIAB ' DATE 2310873

00130 S4s KA (IPROP, . 11, » c¥

colal BSe VEL{IIsdd) = HITT,JJ)eSQRT(KACLPROP ) sGCoRGAS{IFROP )2 TTEMF (] iy
0813l Bae 113

00132 570 TTTEMPUILsdd) = TTEMP(Il JUI4VEL{It JJloe2/{20GCceFpucP (Il

oolaz 58 € DENSITY OF GAS

00133 Ege RHOG(11,Jd) a PG(II JJ)/{RGASC(IPROP} W4 TTENP (1] ,dJ})ali4,0

a0} 33 404 € REYNOLDS NUMBER

oola4 éle NRE(TIadd) = VER(I[,guleDIALICII) eRHOGLIL ,JJIZIVISCLIT)el240)
00134 42 c KQU FRICTION FACTOR FOR SMOOTH PIPES = PGe363 CHEs HANDuOUK EQ, 24
Q0l13s 63e FRELUIT#J¥) ®  194Ewd + 1425Ew1o{NRE{IL sJJ)}aa(=0al2)

0Dt3s t4a c

00136 650 wil) s MACHIII,1)

0oia? bés ¥y 2 PRLOIT.1)

06}l 40 670 i3 =  XLENGL (11}

oolyi 4dan iy e DIALILII)

00l42 §99 wisg) = KAUIFROP}

003142 700 c

00142 Tie CALL FCOMP3 (W MACH(II.+2)ADIA}

o143 720 ¢ .

D043 73e € ADIABATIC FLOW CONTANT AREp DUCT INTEGRAL RELATIONSMIPS

aslyy THe X B 140 + (KAUIPROP)«]40)e0s5HACK{TIT sdd) 002

DO145 758 Y 2 1s0 + {KA{IPROP)}=140)90e5eMACH(II»JU+i)usn2

00145 7éo C STATIC TEMF

ati14é 170 TTEMPLIL ,JJds1) = TTEMR(IL (JJ)oX2Y

00y 44 78a £ TOTAL TEMF

0G147 799 TYTENP(I]s2) 2 TTTEMP(II1s11}

00i47 80s £ STATIC PRESS

33353 aén - PG(II,2) = PGULEL, 1 eMACHIIT 1) /MACHIIT 120 0SURT{X/Y)

g 8Z¢ ¢ TOTAL PRESS

poLs! 830 PGTLIIsJddl B PGLITsgJIohoo(KATIPROP)Z(KAL{IPROPI™] D))

0052 BYe PGT(IIZY o PGYILs2loYoolKACIPROPY/{KACIPROP)Im1e0})

0ols2 850 ¢ DENSITY

uoiIsa 84a RHOGCIT»JJd*dt = PEOI1,JJ¢ 1)/ {RGASTIPROP)STTENP{TILaJd®l}

galses a7e ¢

00ls3 e8e < FLOWRATE

00154 8% $DOTG(II42) m WDOTGI(IL,41)

pols4 Qe c

00155 9te - IF (RFLAG) 20,

00160 92¢ WRETE (69101 ied U ETvJJeIPROPHNPLINELIL? +IPROPIPROPyVELITITaJdd A
Qois0 930 2CHETI+JJ ) sKALIPROP) 4G o RGASUIPROP) ZTTEMPLIT oJJ) s TTTENPLILaUY)aV]15¢C
0gleo FHo 30110 ,cP ULl RHOGETI I aud 7 oNREFE LI o dJ )4 DIALICT N} W XLENGLAL 1 aFB XY, PGY
Q140 ¥5e 10 s} oPGELL Jdd2 1y PGTOITwgd) «PGTLI T adJr1 1 W BHOGUITadde by TTENPLL] s
ROlsO fb0 BUJ*IIaTTTENP (I oddtd 1,801 ,0pOTGEI 10y WpATG(1]42)

Dozz4 97e 10 FORMATUIHI/ZZZ4X1AHAD A8~ ROUTINEA 7RG LIV /7A4ILI7/L{7XIPHELT 7))

00224 984a ¢
‘00225 99¢e 20 RETURM

gnzzé 1G0¢e END

ENO OF UNIVAC 1106 FORTRAN ¥ COMPILATION, 0 aDIAGNCSTIC®» HESSAGE(S}
ADYAB sYMBOLIC 23 JUN 71 211253146
AD1AB Colg RELOCATABLE 23 JUN 71 213125146

B HDG B FOR, o BCOINT,BC0INT

EAGE Ve
0 01é74702
1 01677472

Q0 0i677552

100

ab

(DELETER)
fLELETED)


http:J(llltCP('l).~HOG(ll.JJ
http:6.10111.JJ,II,JJ.IPROP,NPLINE(111.lPROP,IPROP.VELIII.JJI.MA
http:WOOTGIII.21
http:TTEMPIII,JJ.II
http:0.(_0.32
http:NREtJI.JJ

3.2.3 BCDINT

[ FOR,® BCOINT,BCODINT
UNIVAC 1108 FORTRAN V LEVEL 2204 ODLI8 F5018H
THIS COMPILATION WAS DONE ON 31 AUG 71 AT 09:26:32

SUBROUTIMNE HCDINT ENTRY POINT pOQOogés
STORAGE USED (BLOCK. NAME, LENGTH)
0001 «CODE cool11l0

goco oDATA ooon3al
Qooz *gLANK GOOOOQQ

EXTERNAL REFERENCES (BLOCK, NaAME)

gQao3 SQZ8
goo4 NERR3S

STORAGE ASSIGNMENT FOR VARTABLES (8LOCKy TYPEs RELATIVE LOCATION, NAME! i
0001  0ODEE7 136 0ool  00CcO22 1166 podlL  bowUQa7 3L 200!  DooO42 54

ouat goagsg f99L 80Qeo ] 6ogaiz s Qoo [ ogogly o oDog § 900D13 K
e
o010l 1e SUBROUTINE BCDINTINCOLs INTs N}
o010l 2a Cowvns
0c10} 3 Ceovas CONVERTS A 3CD NUMBER TO A BINARy INTEGER AND RETURNS THE yALyE
goiol 4y Ceuess THROUGH THE ARGUHMENT (INT), F/01748
agigt! S gceeaooN IS THE NUMBER OF WORDS INFPUT AND THE NUMBER QF NOWN=~glLANK
0glo0l 6o CeaesoCHARACTERS OUTPUTs N IS NEGATIVE FOR AN ERROR WITH THE HAGNITUDE
on1al 70 CeeveaBEING THE SUBSCRIPT OF THE INCORRECT WORD,
poliol 8o Crovve
poloa #e DIMENSION
aoplga 10+ & NCOL(1) sNUMLID)
QoG 1l Coovne
00104 {20 DATA
goo4 13e ¢ NUH / LHOs IHls 1H2y 1H3s 1H%s (HSs M6 1H7, H8: 0% /
0olo% 14e Croweee
onloas 15 INTRD
aglos 160 CeeseoGET RID OF THE BLANKS
goio07 170 CALL SQZB{NCOL(I}, W) .
galio 180 IF(NeEQeD) GO TO 999
0olid 150 00 5 K=s1N
ootys 2Qe 00 3 JslylD
ooizo 2)e IF(NCOLIK) o HE«NUMIJIY GO TOQ 3
polz2 2290 INT 2 INTe}0 + |ABS{J=1)
00123 23¢ G0 TO 5
Q0lza 240 Cossne
0Dt 2H4 25a 3 cONTINUE
no12é 256 60 To 900
oot2é 270 Cenvae
Qo127 RAe § CONTINVE

31 aue 74

ongl goop4é %001
0gp0 ; DPODOB NUM

91248314870



0z

& FORye  BCDINT,BCDINT

onlal 299 GG Tg 999
naiaz 30e 900 N @ =K
goias e 999 RETURN
ooia4 32e END
END OF UNIVAC 1108 FORTRAN V COMPILATION,
BCOINTY SYMBOL]C
BCOINT CODE RELOCATABLE
8 HpG ) FORse  BDATA,BDATA

D aplAGNOSTlce MESSAGE(S)
30 APR 71
30 AFR 7}

UATE 31087

11318148
11818348

¥
i
Y

PAGE 79

Q1437164
01440064
Ol&40114

14
24
14

32
1
?

(DELETED)
(DELETED)



3.2.4 BDATA
[ FOQRao BDATA,BRATA

UNIVYAC ;108 FORTRAN ¥V LEVEL 2206 QUGl8 Fspgl8H
THIS COMPILATION WAS DONE ON 31 AUG 71 AT 09:26:33

B1.0Ck DATA

STORAGE USED (BLOCK, NAME, LENGTH]

oon? INPATA Q11410
0no4 CONS tuogod
STORAGE ASS|GNMENT FoR VARI4BLES {(BLOCK. TYPE, RELATIVE LOCATIONs NAKE}
DON3 R 006444 Cp2 003 R Q04203 Cs2 0004 R Ogogo2 FB 0004 R 0odoDl GC
0003 R Qpé2p? 1Sz 0po3 R goéy73 Muz ¢oo4 R cooogo Pl ooud R goo741 PFOwp
0003 R 000753 Pow2 0pO3 R 004643 Powd 0003 R 000&65! PRO pGO3 R 000654 Pul
#1003 R 00Qud0 S CGoo3d R 006177 7C2
0010l 1= BLOCK pATA
onigl 2a c
o0)nz 3o REAL Mw2y552
DO0jo2 4e c
onlQ2 S5e DIMENSION MBRZ{8)yTC214),C52(4)4152(4)CP2IB),PROIS)sPy1{5)PW2(S)
oolas be o, PORQES I PONLIIB) ,POW2ZIS) ,PORILS?
00103 7@ [
0004 Be COMHON /ENDATA/S{5000)
0oigH4 9e c
Q0jos i0e COMMON ZCONS/PI GC,FB
Qnlos iie ¢ .
Q0laé i2e EQUIVALENCE
ooigs {3 o {5il3 9&) qn2itd) P ESE3Z200YaTC211)) $1SE3Z04) ,CSR5 D
0010é ite 2,15{32g8),152011) ¢ (503383} ,cP2i1) 2 ESTHZ6) JPRO{L))
0oioé 15 - ey, 0514311 ,paiit) (584360 P21 $ISUHB2) LPUNDLL)}
ooiope jée e i5(487) ,POWit1)} v (S(4T2) LPOWZ(LY +1513508) ,POA3{1))}
001064 }7e C
00107 180 DATA
ooiq7 19¢ o Pl / 3e1415927 fy GC / 324174049 /
aoio7 200 oy FB / 17749 /
golo7 210 [«
0013 2z DATA (HWZC(L)sl=i 41/
0013 239 1 0+191D9F44E1s 022[06674FELr ~0e44042913E2s =0eb0646600E~2 /
0oyt3 240 ¢
00115 259 DATA ETCZ(I)vI=l44)/
00115 260 1 0eH4354884€3 002(022635E4r =0024057595E3, UeBLOBYY2SE] /
ools 27e ¢ :
ooLt7 280 DATA [CS2(1)+lml, 41/
0g117 290 1 0e70174506E4 041175207764 =0+300%1700E3, De205H4872E2 /
coly7 30w C
golzl ile DATA {(1S2{11inm| 481/
goi21 120 1 0439833907E3, 0.75678814E2, =0,17121624€2, 0,11873112E1 /
00121 33e <
00123 390 DATA ICP2LEYplmt 4}/

Ay} AuG 71 Fi26132.%919

0ooo § cpopoo
0oo3 R gou746 Powy
00U3 A QD043 Pra



iz

ooi123
ool23
0ol1zs
0glz2s
goiz7?
gola?
o013l
063l
00133
goiil
Q01235
go12a5
0pla?
ugiaz
00l41
colaql
aal43

8 FOR, ¢ BOATABDATA DATE 330873 PaGE 81

i
35e 1 002591747 0e74177182E020c | 2549806E0»~04B24760D42Em2 /
36
37e DATA PWOLI}/ 0,12503708E4/
3ge
390 DATA Pulil}/s Da24304174E2/
HO#
410 DATA PU2(11/=0+50557429E1/
420
H3e DATA POWD{11/042%375007E6/
LEES
458 DATA POW1(§1/0.2197153E5/
460
HT e DATA POW2{})/0.501030}34E3/
H8e
49w DATA POWM3I(1)/0.78168031E1/
5Qe¢
Sie END
ND OF UNJVac 1108 FORTRAN ¥V COMPILATION. D eDIAGNOSTICe MESSAGE(S!
A SYMBOLIC 14 JUN 71 §EBinBIAT7 QO 01471060
A RELOCATABLE 14 JUn 7} 15305147 I 01472372

0 0Ole72422
FOR)y» BEGS 4BEGS

5

l
l )
4

* {PELETED)
(DELETED)



£z

3.2.5 BEGS

R FOR,o BEGS,BEGS 31 AUG 71 12631334766
UNIVAC 1108 FORTRAN V LEVEL 2206 0018 F5018H
THIS COMPILATION WAS DONE oON 31 AUG 71 AT 09:26:33

v

SUBROYTINE BEGS ENTRY POINT 002076
STORAGE USED (BLOCK, NAME, LENGTH)

ooal aCODE Qoazo4
0oao oDATA oopz24
ggoz *BLANK Q00000

EXTERNAL REFERENCES {(BLOCK, NAME)

0003 LEGS
0004 NWDUs
oaons NICO1LS
0goé NIQZS
gagz NERR3s

STORAGE ASSIGNMENT FOR yARIABLES {BLOCK, TYPE, RELATIVE LOCATION, NAME)

oot ooolos i1agL 0pal 001674 1QUGG ool 0pi73g 10136 000l 002024 g0k o0ol 0gl743 10216
ooog 002033 1DaoL oool 001744 10346 uootl 002040 10401 gool 002002 10424 goal 0ooild liow
000} goops! 1326 opoi 000122 140L g0o1 0ooo7o 1446 abot aco124 1504 a0Qal ponoe23d 20t
0001 000253 2o0L agol Q06177 2106 o0al oup2ig 223¢ 0o0t 000251 230L oooi pDOO253 240
oot 00G27D 2454 aool goo3nd 25856 nooi 000314 280L ool 000320 290L nogl 00034} dioL
0001 ono403 313g 0oal DG044g 333¢ poal 000357 3400 paol poo471l 3IsSOG 400} 090272 3401
oot 0p0s23 3636 ogol noos26 366G ool oon4ls 3soL 0001 Quoss4 40246 Q0o 000446 410
0aol no0ésa 4176 nogl Q00681 4246 0ool 000503 430 0001 Q00764 44pg oDol poAsSIo 4400
ool Q00547 4éoL 0oo! 00i{024 446G poal 0plosY 4716 ounl Qo0&601 490L sogl oDion7?7 s02g
0001 aoo7il3 Siou opQl 0Qlylé 514¢ ) 0ol 006755 520L aiol 0DI140 5244 000l 0olqio 540
oont 00tlés 5436 0aol 001240 S5644G ool Qolpaé STOL g00} U0lzs2 577g Qool 001062 594
000t BOl0s7 &DO0L ago! 001277 &o76 vooi goliio &20M o001 001331 4234 gnol 001332 azég
Q001 00i3S6 6376 vool Q01127 440L ool Doitat 4501 oool Qo406 4544 aonl 001435 6704
poai 001143 &70L oool Q0llsg ée80L gool qojlen 700L 0ool ooi477 7126 ooo} polald rzgu
oo0i GO15H3 7306 cool goizi17? 730l Goog DoL1856 736G goot 001632 75354 ooagl Q01656 772¢
000} 0e1380 820L opol gCclazl 8401 0Qol 001378 8471 poot ququé 8s0L oans 0O01471 8agy
poao panDtoY 8995F gooi pgisiz2 9040l ¢oog Qeoil27 9Q00F 0000 uo0gs2 F005F oooo QoQos7? FQlOF
0000 geooéd 90I1SF 0000 00007 9020F 0000 000076 T02EF 0ool nnis?e 9aoL aool Qoisensd 740L
noai ooiseud 970L 0000 R 000025 al VOO0 R DODOO6 BF o000 R Q0OGIQ BST 00N R 0QO0D02 EPSL
noge { 000007 | 0gUD ] UOCO0S {BLEW 0000 1 000003 1DER Q00D 1 Q00047 IFS 0000 [ 0G0QUY% IP
0900 | QO0035 IPF 0goQ [ 000050 IPR . 0000 [ 000034 @ 00Go | 000040 IRY G000 | go0037 IRX
0000 1 000046 1w 0000 | 0000233 1% 0040 } 0ODQO4S Y 0000 1 00DO0A4 1Z Q000 | poaQa?
0po0 § 0oQo2!l JaR 0ou0 § 0000Z0 JATaA 0000 1 DoOOLtS JAZ 0000 | UWOODZ4 JD uons I goooll W
0Co0 1 o0DD32 JK 0000 I 0000346 JON QU000 1 000012 JPFF gogo 1 000013 gpx Gouo | 0uool? Jg
0000 1 DODOZ22 Jv oGO0 1 000016 gw aogo | opoold JY pooo 1 000030 Jz 0ooo | poooRd K
ogon 1 Qoopat K| - . bpoo 1 gooOgoc M 0000 ! oOooopQl N Q000 R ooou2é P o000 R goRes51 SF
0GQA0 R 000G43 SUP 0000 R 000042 sus 0000 R QOOO4) T



ve

tcoipo
oul01
apiol
Qolol
0o0lo3
0olod
0olo4
sRe R 11-]
00l0é
ooi107
ool
Dol
aoit
Gcoirt
0giit
0ol
ool
Qoit
ogitd
oolil
Qo
oot
oollt
oot
ool
Qo2
cD113
85112
00§15
g8iie
Qo2
o012l
opizl
nolz2
golz3
00123
golia24
00124
00125
Qo125
0030
00334
OoL34
Q0134
polaé
D034
ao137
aol42
o142
oDi42
00145
00i45
001l 45
go150
00453
00153

12
2
39
L]

5¢
bo

79
8a
93
L0
lie
12¢
13
14e
18¢
lée
17¢e
ige
|7e
209
2ie¢
22¢
£330
2%e
25¢
26%
27 ¢
Z8e
290
Qe
3l
32,
330
4o
35e
3be
A7
38e
A?e
4ge
q4le
420
43¢
Hi4a
5@
Hbo
470
480
49a
50¢
S5le
SZe
53»
54
S5
5é&o
570
589

<

C

C

SN0 0N

[a]

® FOR)» BEGS,BEGS DATE

TRY BEGS~SOLUTION h SYSTEM OF NON«LINEAR EQUATIONS
SUBRQUTIMNE BEG tHa IBNDSBNDS yHE W NY,
I MAXETSIDEV LFIN,IVIEPS S FCALCsNITFyBSST)
WODIFIED FEB 1768

DIMENSION SCL) X401 aH{1),BNDSCL)2dV(E)4F{L

AB{PY}aABS (P}

7005 FORMAT(Z20H <¢eesUM OF F{lleoZnElb+7)

7010 FORMAT(7HO XeTblbde7/{7XeTELET )Y

9015 FORMAT(7H FalBEié,7/{7TX4yTEF647))

$020 FORMAT{ZOH SUM OF F{j)ee22E16e7)

7025 FORMAT { 4HO X(12,15H) PERTURBED BY E£11:4}

TO CONVERT TOQ DOVBLE PRECISION, REMOYE THE
ABOYE & CARDS AND REHOVE THE C FROM
COLUMN | OF THE FOLLOWING & CARDS
DOUBLE PRECISION X, H,BNDSsSsF+BSST,BST8F,
! F|5Flﬁ!iT.SUS’SUP
ABI(FP)I=DABS(P)

¢c7005 FORMAT{ZOH ®oo5UN O F{])ee2mp27.16}
C?010 FORMAT({7HO XrdD27416/(7X+3D27616))
Ce015 FORMAT(7H FadD27 ,16/7(7THhy30274146})
€9020 FORMAT(Z0H SUM OF F{lleeznD27 414}
¢?025 FORMAT(Y4HO X{I12+15H) PERTURBED BY D27+16)

C
c

[alal

RENAKE INPUT ITEMS MX,NY,IDEV,
Hedyx .
NeNY
EPSLaaABSL{EPS)
IDER=DEY
TEST IF TOLERANCEEPSLe IS ZERG»
IF(EPSLI20,10,20
SUBSTITUTE REASONABLE VaLUE FOR EPSL,
0 EPSLPLleE"S
INITIALIZE ITERATION COUNTERGNIT = O INITIALIZE NDe OF COMPONENTS
T0 BE REGARDED IN PERTyURBATION OPERATION, IP = g, )
20 NiT=0
1Pa0
EVALUATE FUNCTION OF GUESS POINT, FiX).
CALL FCALC(X4F,501),1BLENL
TEST IF GUESS POINT GDGUD,
IF{IBLEW)&T70,40,670
COMPUTE NORM SQUAREDBF+ OF FUNCTION AT GUESS POINT.
40 BFrQo
DO 50 I=jsN
50 pFepF+F{lia22
INITIALIZE BEST VALUE OF NORM SQUARED+BSTe
BSTsBF
TEST §F FINISHING PROCEQGURE DNLy 1S TO BE USED,
IFCIFIN)IF00,60,900
&0 IF (BST) 670,
ESTABLISH CONSTRAINT AMD PERTURBATION VECTORS ACCORDING TO VECTOR
INTEGER CODES sIvil).
DO 150 1=|,H
TEST VECTOR OF INTEGERS FOR NON-ZERO COMPONENTSeleEs RISREGARD
CORRESPONDING COMPOMENTS OF X IN ITERATION PROCEDURE
IFLIVIL))1I5D.70,4150
70 1P=1F%| _
TEST VECTOR OF CONSTRAINTS FOR ZERO COMPONENTSs

310871 PAGE

TR48
BEGSD
#EES0002
BEGSUOD2
BEGSQ004
BEGS0OUDS
HEGS00U6
BEGS0OO07
BEesoQus
BE¢S0009
BEGSOGID
BEGSOD1
BEGSDOI2
BEG50013
BEGS0014
BE4GS00IS
8EG50016
BEGSDO17
BEGS0018
BEG50019
BEgs0020
BEGSDO2Y
BEgsg0z2
8EG50023
BEG50024
BEG50025
BEGSN02ZS
BE4S0027
BEGS0028
pEG50027
BEGS0020
BEGS0031
BEGS0032
BEGS0033
BEGS0034
BEG50035
BEGS0036
BEGS0037
BEGSNQ30
BEGS0039
BEGE0D40
BEGS004]
BEGS0D42
BEGS0043
. BEG50044
BEG50045
BEG50044
BEGSOQ47
BEGSND48

BEGS0050
BEGS0051
BEGSQ052
BEG50053
BEGSODU5Y
BEGSQ055
BEG50056
BEGS0OST

83


http:IFIEPSLI20.10.20
http:F~3D27,16/(7Xt3027.16
http:X~3D27,16/(7X.3027.16

14

00154
Go154
0Q1ls7
00ls0
palél
0lsl
0nié2
oo163
goi170
ooirt
oglra
00173
oolz?3
goj7s
Qoizé
00177
Qgzoc
go2oi
002g2
Q02903
002p4
oo2gs

oQg2p6é
CO206

P8F#P7
00213
onz2;a
Qo216
Q0215
poR1s
0p2i5
Ne2;s
00215
0021%
00215
gpz1%
o0gzis
op220
0p221
goR22
pgzz22
00225
00230
0Gzan
0p231
Q0232
Dozas
ag2as
0oz23é
DD23é6
0gRaz
Dp240
0oz40
00243
Qoz24s
Q0246
Do2zué

59
&00
Gla
62a
43¢
bHeo
65e
bbe
67w
L0
4Fa
70«
Tie
72
730
74»
750
740
77
780
790
Qe
Ble
824

§1s
85e
Gho
87¢
860
870
f0o
9le
F2e
93
Phe
50
b
97
98e
AL
H D
igle
{020
j03e
l1g4e
105¢
10éa
{070
i0gBe
109
11G#
1lte
1120
11de
flde
115
1lbe

C

Lol

s s BalaNaNa e Nalsl

7] FOR,» BEGS.BEGS pATE 310871 PAGE

IFIBNDS(E1)100,90,100
RESEYT l~TH COHMPONEMT 1F INITIALLY ZERO,
90 8NDS(1PI=10,0
G0 To 119
100 BNRS{IPIZgNDSL]Y
FOR NULL CcOORpINATE [N PgRTURQATION Vg TOR=IF ZgRO THgN RgSpT
110 IF(HEI)I)V50+1205150
120 1F{X113)130+140+130
130 HylimeOloX¢1)
60 To 150
§4%0 H{1)=,001
}50 CONTINUE
DEFINE INDEX VYALUES FOR TEMPORARY STORAGE ARRAY S.
JJalpalP
JPFFeNaIP
JP X JPFF N
NAENIPE NN
JAZ= Ys 1P
JunJAz+lP
J@aJu+IP
JATARIR®JJ
JARTUATA+({IP+11a(1P+2))/2
JyuJAR: [{IP+2)0(1IP+3) ;2
INITIALIZE BEST F IN 5 ARRAYa~™ S{HNal},yee,5{HNsN)

n
fjgj;gFJllsN
170 S5¢(JJyoaFi]}
TEST If USING TANGENT OR SECANT METHGDe
JF{IDER)S0+2004+510

IFf USING SECANT METHOD, THEN COMPUTE NECESSARY MATRICES APPROAIMATING
HATRIX OF PARTIALS, BY CONSTRUCTING M INDEPENDENT POINTS LOCALLY
SURROUNDING X AND USING THESE #H+! POINTS TO DEFINE A HYPERPLANE
AFPROACHING THE ACTUaL TANGENT PLANE AT X =X IS UPDATED AS NEEODEDs
PERTURR COMPONENTS OF X AND EVALVATE F SUCCESSIVELYe MAINTAIN BEST
POINT IN Xo UPGATE MINIMAL VaALUEBST, AS REGUIREQDe. QUTCOME WwilLL BE
M PERTURBED POINTS [N S{NM*N+l)raeesSCNMeNeMan2])  AND CORRESFONDING
FUNCTION VALUES EN S(l)lseresS{MN)e BEST PTo IS X.BEST FUNCTION UOF
THIS X 15 IN SUHNH1)seeagS{HN*N) o
200 Ke=0
J0=0
00 430 [=],HM
SHOULD I=TH COMPONENT OF % BE PERTURBED.

JFLIv{III430,210,430
210 k=K#+}
PERTURB 1T NO LESS THAN {i0%ei=b)le X{1)s
Aluf EwgeAB(XLI))
IF{ABI(H(I))=AL) 2204220,230
Z20 Hili=SIGN{Al ,H{I))
SAVE X(I} TEMPORARILY,
230 paxiy}
PERTURB X(1) BY HII).
240 x{Il)=K({ll+p
IF 4x{111=P}2458,,24%
ERROR EXIT '
IFINITWEQ0) NIT=]
HETa=NTT
G0 Tu 430
COMPUTE F FOR NEW POIRT

BEGS0058
BEGSQO05Y
BEGS0040
BEGS00&]
BEGS5004&2
BEGSODG63
BEGSOO6Y4
BEGSQQD6S
BEGSOQ044
BEGS0067
BEGSDO6S
BEGSOO49
BEGSOO70
BEGS0O071
BEGS0072
BEGSDU73
BEGS0074
BEGS0QA7S
BEGSQ076
BEGS30077
BEGS0G78
BEGS0QO079
BEGS0080Q
BEGS008B1
BEGSQ0Q82
BEGS0083
BEGS00aY
HEGS0045
BEGS008s
BEGSODHT
BEGSDOBSB
BEGS0089
BEGS00%0
BEGS009)
BEGS00%2
BEGS0093
BEGS0094
BEGS0D9S
BEGSOU%S
BEGSQQ97
BE6S009%8
BEGS00%9
BEGSOQLOO
BEGSOINL
BEGS0IO0R
BEGSDI103
BEGSQ1DY4
BEGS0I0DG
BEGS0I04
BEGS0}) 07
BEGSOloa
BEGS5010%

BEGSQLLL
BEGS50112
BEGSO}13
BEGSOi 4
BEGS0} 1S

84



%

oo0z247
Q0247
00450
pp2so
po2s3
00254
o287
0p2s7?
Do2él
Q0264
00245
00245
A0265
0065
00264
opz27!
ab272
gpz27r2
Do273
00273
0gz7a
Opave
2030}
0D3ig2
oa3g2
I LK
08303
003pa
00304
Q0307
003p?
og3o?
00310
D030
0034}
0oai2
QU35
agszo
goaz!
ao3zz
003z3
00323
opaza
Q0328
ogazs
goaspo
ugasu
agaal
Qo332
2Q33%
apazb
0Ba3é
00336
00337
go337
0034p
ao342
40343

fi7e
f18e
1{9e
120
{2]1s
1220
1230
{249
}25¢
1260
1270
128a
12%¢
1300
i3le
132e
j33e
1340
1350
13609
137¢
138¢
370
14Q0a
l41e
j42¢
{430
1449
145¢°
144¢
147+
1480
1490
1508
1519
}52=2
153e
154
15560
156
1570
1580
15%¢
jéoe
ible
1629
t63e
164
1650
14ba
1670
1680
1690
{700
i71e
172¢
1730
174

245

250

2560

280

(2% ]

290
300

320

330

340

350

340

370

380

390

400

FuR,e‘EGs,BEGS DATE
CALL FCALC(YE®,S [BLEW)

?»,xna?g,ws
BEGW®: 1 5

TEST IF POINT IS GOOD, IF NOT, REVERSE H{1),HALVE, AND TRY AGAIN, BEGSDIl7

IF{lgLEY}280,250,280

COMPUTE NORM SQUAKED FOR NEW POINT X,
BFa(.

DO 2680 J=l4H

gFogF+FilJiea

IF Fee2 TOO LARGE, HALVE STEP AND REPEAT,
IF¢BF~}1E38)2901280,280

HillewH{1)/2.0

60 TO 240

pEG501)8
BEGSOL1L?
BEGS020
BEGS012!
pEGS0i22
HELS0123
BEGESQp124
BEGSO125
BEGSO) 24

UPDATE STEP SIZE AND DIRECTION DEPENDING ON SIGNED CHANGE IN Fe92.8EG650127

UP STEP SIZE BY 5 [F RELATIVE CHANGE IN Fee2 I5 VERY SMaLL.

UIRECTIUN OF THIS CHANGE IS TOWARD SMALLEST VALUE OF BF,BST.

IF{ABLIBF=BST)/B5T)~1.E~7) 300,300,310
H{I1=aSIGNISeGeHl 1, {pST=RF)I®H(TI})
G0 To 340
1S5 NEW F BETTER.
IF{BF~BST}320,320:340
NEW F 1S BETTERe IF RELATIVE CHANGE IN Fae2 IS LESS THAN «5
THEN UP STEF S1ZE BY 5»
[F({{BST»BF)/BSTm051330,2330,360
Hil)=S«0%H(1}
60 Tg 340
NEWFNQT BETTERy REVERSE STEP DIRECTION.
HiplaeHi]?

BEGSODI28
BEGSOiZY
BEGSO130
BEGSDI3]
BEGS0132
BEGSD133

BEGSOQa4
BEGSQ135

REGSO01JS
BEGSO137
BEG50]34
afas501a¢9
BEGS0O40
BEGSQl4L

IF RELATIVE CHANGE IN F®92 1S GREATER THAN «5 THEN REDVGE STEP HEGS0142

SI1ZE 8Y 1/54
IF((3FnESTJ/B$T~oSJSbD!36O 350

Kilj=H{1}/5,0

BEGSD143
BEGSDIYS

BEGSOI45

DEFINE START INOEX IN 5 ARRAY FOR STORAGE OF SUCCESSIVE COMPONENTSBEGS0146

QF X WHIGCH ARE CONSIDERED IN ITERATIVE PROUCEDURE.
JZRJPR+(Kwlle]lp

SET APPROPRIATE ENTRIES IN § VECTOR TO ABOVE X COMPONENTSe
Kisg

DO 380 Jal M

IFiylgili80,370,380

Kilak|+l

JJBJZeKi

EENNRED SRV

CAONTINUE

1S NEW F BHETTERs THIS GUESTION IS ASKED TO DETERMINE WHETHER
LAST BESYT POINT SHOULD BE UPDATED.
[F{BF=BST}I370:3504410

REW F IS5 BETTER.

JZaJreK

PUT PREVIOQUS A1) IN S ARRAY.

5{JZ})=F

DO 400 J=m] N

JO=JD4]

JKaJPpFF+d

STORE PREVIOQUS FUNCT]IGN VALUE IN APPROPRIATE
SECTION OF S{lyswsesS(MN},

S{JD)a~S{JK}

STORE NEW FUNCTION VALUE IN SIMN+llaseeasS{HN+N)
S{JdK)s~FidJ}

BSTogF

IF (85T'|650:

BEGSD 147
BRGS0
aEaS014y
BEGS01SQ
BEGS0IS!
8EGSQL52
BEGSOESA
BEGSQ154
BEGS01&3
BEGSD1S6
BEGS0357
BEGSO15E
BEGSULEY
BEGSNI4C
BEGSOls!
BEGSO) 62
BEG50142
BEQS5016H4
BEGSO16S
BEGSO1446
BEGS0L67
BEG50168
BEGSD149?
BEGS0170
BEGSTQLT7L
BEGS0i72

8s



4

aol46
00344
EET
00347
coig2
o0n3sd
8g3s55
0Dass
Dpasé
0035,
DD3ss
003s0
0o3sl
0036l
Dpaed
g0del
00345
0QA7 0
0p373
0GaI7H
ne37rs
Q2374
88377

77
op40l
ag4od
0D4%p5
apMQe
0gH10
ooHL2
op413
agHd 4
agH 4
ogHLY
oauys
GOALE
og4a3s
ooNLé
andzi
Qph22
oo423
po4zé
o427
anHa0
0p430
ggaal
gn43H
ag4a4
004 34
Qo434
0pYa%
Gp4as
Qo414
bo437
o942
0D445
BHEE T
oo447

175¢
176¢
i77e
{78

L1790

1809
18le
182¢
183a
lg4e
iBs%e
j8ao
1872
1884
18%e
170¢
181le
1920
1939
194e
1959
1960

F70
989

19990

20909,

2019
02%
2021
294
2059
1060
070
208¢
209¢
2ige
2lle
2)2e
213e
214e
2156
21ée
217e
2)8e0
2i9%
z2ige
221 e
2224
2230
2248
2250
2249
227e
228¢e
229e
230
23
23ze

[al

~ M

faNals)

&

FORy» BEGS,BEGS PATE 310871 PaGE

G0 To Hag . BEGSC 74
NEWFNQT BETTER, SET APPROPRIATE SECTION OF S(lisesesS(MN) TO BEGS0175

NEW FUNCTION YALUE, BEGSO176

Hi0 DO H20 Jm)uh : BELSO17T
Jondpsl gEG50178

420 S{JpinfFldl BEGS0ITY
x{1)mp BEGSB180
REFEAT fOR MORg cOMPONENTS. BEGSO1 8}

430 CONTINYE BEGsD1482
HAVE SET OF PERTURBED POINTS, AND A BEST POINT, COMPUTE P,R=MATRICESHEGSDIg3
USED IN SECANT MWETHOD. BEGSOl 44
949 K=0 BEGSD1a5
KimQ BEGSTles

DQ 480 (=1, IF BEGSDIBZ
COMPUTE POINT DIFFERENCES FOR QaMATRIX, BEGSOles
SIHNSN*L) yonesSIMNeNsHoo2), BEGS5R1BY

DO 440 J=],H BEGS01490
IFLIVIJ) PH40 450,460 BEGSD19}

450 Kag+y BEGSD192
[AsJdPX+K BEGSDl w2
1@nJger BEGSOLI®Y
S{IGImS{IX)alid) BEGSOL®H

460 CONTINUE . 8EGSDLIYe
COMFUTE FUNCTION OLIFFERENCES IN P-MATRIXsS{]1)se0r 354NN} BEGS0197

00 470 JB1yN BEGSOlga
IPFRJPFF+d BEGSO199
KluKi+el BEGSD200

470 S{K11=S(R1}+5{1PF} gEGSORD}
480 CONTINUE BEGS0202
JaN=Qg BEGSDZ03
iRx®g BEGSOZD4
{Ry=gy BEGSCZ05
DETERMINE pd&=n JTERATIVE CHARGE IN X: FOR SECANT METHOp. BEGSO204
SOLVE Py = =Ff FOR Y, 8EGS0207
490 CALL LEGS({S(1),5(JY21),BNDS,N,IP,N,IP, BEGSO20#8
1SEJATA*) 1aS{JAR+L),T,SUSSUP, I8NDS,0,0,040,0} BEGSDZ209
COKFUTE PX ®» @Ys STORE [N S(NMeN+Mee2Ze4M)} SUBVECTOR. BEGS0220
po 500 1=1,IP BEGSOZ1 ]
1ZrJAze} BEGS502)2
St1Z2)=0, BEGSOZ2}3

. B0 S5QQ J=],IP BEGSO2) 4
[GudQe (Jaf 3o lPa] BEGSD2}S
I¥Yadyed 8EGSD2L &

SN0 S(1ZInS(TZreS0IQIOSHLIY) BEG30217
UPDATE MATRIX ITERATION CQUNT FOR THESE F4Q» BEGS0218
JONaJON+} BEGSO21¢9

GO To 52D . BEGS50220
DETERMINE DX DJRECTLY,1F USING TANGENT HETHOD, FROM A(DK} = «F ¥ BEGS0221
WHERE A !S MATRIX OF PafYIALS STORED IN S{llieeosS{MN} BY S5UVBROVTINE BpBEGSD222
FCALCe STORE DX IN S{AM*NepMos2+M) SUBVECTOR. aEGS0223
510 CALL LEGS(SI]) S{JaZ4 1) BNOSN+IPWN,IP, BEGSO22Y
1SLJATA*1) 4 5(JARS 1] 4 TySUS,5UP, 1BNDS,0,0,0,0,0) BEGSDZ25
520 1lnp BEGSOZ24
DU 540 KBl,.M BEGSD227
IF{IvIR}ISH0,5304,540 pEGS02248

530 1=21+) BEGSD22%
o] BEGS0230
TémwJazZel BEGSN23}

86


http:LEGS(S(1)tS'JY~1).8NOSfNtIPtN.IP

82

233
2349
2350
2340
237
238
239
240e
24]e
2420
2439
2440
245«
2460
247 e
24Be
24%¢
2500
2540
25209
253e
254e
255
2560
2570
25%8e
2590
260°
261w
262
2430
28490
2450
g2
2670
2689
26%0
2lge
2710
372e
2730
27d%n
2750
2760
2770
278¢
2790
2800
281
2820
z283¢
2842
285
2860
287 ¢
2880
28%a
270+%

] FOR, @ BEGS ,HEGS OATE 310871 ga?AGE
SAVe PRgVOUS X Re TH1IS LAST MATRIX ITERATIONs [N S(NMEN+HOa2e2H) 585492
SyuB~yECTOH. 8EGSGL33

S(In)imX{K} BEGSQZ234
COMPUTE NEW X FROM DX AND OLD X« BEGSDZ35
XIK)=5(IW+5012} BEGSD236
540 CONTINUE gEGS0237
UP JTERATION COUNT BY i, BEGS50238
HITaNIT#+] BEG50239
IF{IDERIBE0,570,550 BEGSD240
SAVE LAST POINT PARTIALS,IF USING TANGENT METHOps NOTE=wmg4 SIMILAR THINBEGSODZ241
BAS DONE FOR Q-~MATRIX WHEN USING SECANT NETHOD, BEGSD242
550 DO 560 K=l ,JPFF BEGS50243
IGaJy+K BEGS024H4
560 si1Qles{K) PEGSDZNS
COHPUTE NEW F AND Feo2, BEGSOZH4é
S70 CALL FCALC(X4FS5¢]},IBLEW?} BEG50247
BFa0, BEGSO248
of 580 [=1,N AEGS0D249%
580 BFaBF¢F(l)oe2 PEGSDES0
G0 Y0 &80 BEGS0R5}
FINAL SEQUENCE OF STATEMENTS ENCING PROGRAM. BESG50252

TEST IF PRESENT NORM SQUARED BETTER THAN LaAST. BEGS0Z253
590 IF{BF~BSTI640+640,4660 BEG50254%

RESEY BEST £ BEGSD255
600 DU 620 Iml,.M BEGSDZNS

IFLIVII)1620+610Q.4620 BEGS0257
nJH+ BEGS0O258

¢i0 g?l ES%JH) BEGSO25%
420 CONTINUE BEGSO024Q0
SET FUNCTION F TO LAST BEST VALUE. BEGSO26 14
D0 63g Im|,N 8EGR0262
JPFFaJPFF+1 BEGSDR2462

430 Filllae5{JPFF) BEGSD2464
G0 TO 450 BEGS0245

UPDATE BEST Fee2, BEGSDR264
640 BSTapF BEGSORET

NULL OUT GCONSTRAINT VECTOR. BEGSDZHA
650 DO 640 Jui.M 8EGS0269

HiJ)1=0,0 BEGSG270

660 BNDS({Ji=mb.0 BEGS027)
670 psST=psST BEGS0272
RETURN BEGSD273
BEGSD274

BEGSQ2TH

680 K=Q BEG50276
15 POINT GOODe BEGS50277
IF(IBLEYW)aT04700,690 6E£6502748

TEST NQ+OF I[TERATIONS« BEGSO279
670 IF(MAXIT=NITI600,600,840 BEGSOZ8B0
700 DO 720 lwl.h BEGSDZ8]
IF(Ivi1)172007504720 BEGSD242

710 K=K+} BEGS0283
12aJAZ+K BEGS0DZAY
PERFORM RELATIVE CONVERGENCE TEST, BEGS50285
IF(AB{S{IZ))eGToAB{X(])eEPSL)) GO TO 730 BEGSORBS

7280 CONTINUVE BEGSUZY7
Go T0 590 pEGSO288

T30 IF(MAXIT=NITIS®0,550.740 BEGS0289%
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114

291
2920
273
274
255
2946
2979

L}
235,
300
301
J02e
in3a
I04e
305
306
307
080
30T
3lQe
3ie
3)2¢

213
14

32
he
317
J18e
3|9e
32pe
J2ie
J22¢
323
J2He
325
3240
AZ7 .
3za»
329
330
33
332
32331
334
3350
34
AX7e
J38e
335
340+
A4]le
42
3430
34l
I4q5e
kLY-L)
I47.

FalE o T o T ¢ |

4

W FOR,» BEGS ,BEGS DATE 310871 PAGE

15 NEy F SETTER, BEGSD270
740 IF(BF=85T)750,750,6840 BEGS50291
NEW F 15 BETVYER, OOUHLE VALUES IN CONSTRAINT VECTOKe BEGS0292
750 DO 740 K=1,IP BEGSDZ93
760 pNpS(KI=pgNpS{K)e2eQ BEGS0Z94
UPDATE 3EST NORM SQUARgp VALYE. BEGS02v5
asTtgF BEG50296

IF USING TANGENT METHOD THEN UPDATE BEST F IN BEGS297
5 ARRAY, 1 ,E., UPDATE CONSTANT MATRIX BEGSDZ9B
IF({IDER}B20D,770,820 BEGS02YY
UPDATE LaAST BEST X=~FROM S{NM+N+peeZ+2M) TO S(NM+N) SUBVECTUR SECTION+pEGSO3V0
770 p0 780 I=].![P ’ EEGS030)
IRX®JRX+ | BEGS030R2
JIRJPXSIRX BEGS0302
Insdh+] BEGSO3IUAH

780 S{aJi=sSiIn} 8EG50305
DO 790 Imi,.N BEGSDADG
IRYRIRV+ BEGS503Q7
IFSRJPFE+] BEGSQAAE
SAYE LAST BEST F ==~FROM S(NM*1} TO OTHER HIGH INDEXED SECTION. BEGSN309
s{IRy)=ns(IFS) BEGS0310
UPDATE BEST F mn TO S(NMs]) SUBVECTOR, BEGSD31})
770 S{IFSIi=~F(]] BEGSDI1Z
TEST 70 SEE IFf P+Q NEEp pg VPDATEpRe IF NO» THEN PEZRFORM ANOTHER SECANTBEGS0312
ITERATION, BEGS0JI14
IF{JONIP)490,8C00,800 BEGS0315
UFPDATE S(Ll}rweeyS{MNT TO PAST BEST FUNCTION VALUES. TRANSFER To SeEcT{GBEGSOILS
WHICH URDATES #,Q MATRICES BEGSQ317
800 Kap BEGSD318
Do B0 {=1.N BEGS03lY

Do B1o J=lslP BEGSQ320
KK+l BEGSNAZ)}
IRYBJV+K BEGSD322

810 S(KI®S(IRV) BEGSDN323
GO TO 440 BEGSD3ZHY

820 DO 830 [=]4N BEGSO3ZS
JAJPFF+ BEGS0324

830 styl=m=fF(1} BEGSD327
60 T0 810 BEGSN328

NER F NOT BETTER. BEGS50329
840 IF{IDER) 845,847,845 BEGS0330
845 IF{IBNDS+EQ+0} GO TO 510 6EG50331
847 1=p BEGSp3a2
DG Bs0 Km},M BEGSO0333
IFLIvIRIIBA0,8580,860 BEGSN324

B850 1=+l BEGS0335
REDUCE CONSTRAINT VECTOR BY 1/5+ BEG5033¢6
BNDS (1 )BNDS(1} /50 BEGS0327
TwoJwe! BEGS0338
X(K)=S{["N) BEGS033Y

B840 CONTINUE BEGSDI4Q
RESET FUNCTION F TOQ LAST pgST VALUES IN S{NM+i} SUBVECTOR. BEGS034}
DO B70 Kml i BEGSDI42
JJIaJPFF+K 8EGS0343

870 FiKklu=5(Jy} BEGSA24Y
BF=BST BEGSD34S

TRANSFER TO SECTIQN FOR ANOTHER ATTEMPT AT COGROINATE STEPPING,IF BEGS50344

ae
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og -

Q0&24
o070l
Do7pa
po7o7
ogz7o?
0p707
00710
00210
00711
00714
po71s
Qo715
00718
go717?
aQ717
0o7z0
go7r2t
Qo7zz2
ap7z3
00725
on72zs
00734
0Q742
Go74s
QG750
0g7s1
QU754
Qo757
o742
0745
00746
00746
G076¢
QD744
00747
Qo770
0e677s
00774
go778
06774
aozr77
D102
Q1003
01ags
Diali
gio17
gLazs
gig3g
0i033
Dig36
Qipav
01041
Djous
0lD4%
gta4s
g} 0s4
0inst
0i082

kERAS
350w
35]e
352e
383
3540
355
1540
357
358e
I59e
3600
ible
o2¢
363
JoHe
Jése
Jsbe
3&Te
36890
3s9e
A70v
371
A72e
373«
3744
A75e
3740
A770
378e
379+
3g80w
3gle
382e
kLR
384e
jase
dgse
3p7te
3Ban
lave
390
37}e
392a

A3

IFHe
J?se
i%ao0
397e¢
3980
1996
400%
4010
4p2e
p3e
404e
405%
q0é&0

[a)

<
¢

& FUR,‘EGS,HEGS DATE 31087 1 gut AGE
IF(1DER}880 o ss.tea

88
B75 IF(EPS.GE.041 GJ TO 200
WHITE(6,8995) JONINIT
8995 FORMiT(45H NORM SUUARED WORSE THAN PREVIOUS V,LUE AFTER,
I 14,264 CONSTANT SLOPE ITERATIONS, 104,
2 F7HTOTAL ITERATIONS=]3)
G0 T¢ 200
RESET COEF, HATRIX TQ PREVIOUS VALUE, 1F USING TANGENT M&THOD,
880 DO agp =] ,JRFF
19advel]
890 s(I)=s(1Q)
TRANSFER TO AREA FOR ANOTHER TAMGENT ITERATION, wITH THE REDUCED
CONSTRAINT VECTOR.
G0 TO 510
START FINISHING PROCEOURE TO TEST WHETHER INPUT X IS MINIMaLs
900 JPFFsMoN
JUBJPFF+N
JZzJw+H
WRITE(G6»7000}
2000 FORMAT (44HO FINISHING PROCEDURE WITH FOLLOWING NOMWINaL1Y
WRITE(G6»P0GI0Y {X{IPR),IPRa}) ¥}
WRITE(S6,3015) (F{IPR}),IPR=1sN]
IF{BF~85T)920,9204930
720 wRITE{6.9045) 8F
GO TO 940
P30 WRITE{6,7020) gF
P40 DO 1040 [=isM
IFilyilYi1040,950,10490
50 IF(K{II}I?70:%460.970
P60 Hl1r=gPSLexi1)
70 PuX{])
PERTURR I~TH COMPONENT,X({1), #H(I) AND ~H(1l, FOR EAcCH [« LOOK FOR
SHMALLER VALUES IN Fae2 AND SAVE ACCORDINGLY,
TRANSFER TO PROGRAM RETURN,
JAR=JZ+ ]
JATAm JZ+N
DO 1030 J=i.2
X{IiePaH({1)
CALL FCALGUASS{JZ+}} S IBLEW)
sFag,
DO F80 Ku,N
122Jd24K
980 SFuSFe5([Z1e02
WRITE(S 7028 1K)
WRITE(S+9010) (KIK)gKmlgM)
WRITE(S49015) (S{K) KnJARJATA!
JFIBST=SF11020,990,990
?90 WRITE(&649005) SF
DG 1000 JJdmi,M
Ivaddedw
1000 stlwi=nlygl
0O 1010 JJalsN
12=J244d
IFFRJPFF+Jy
1010 S{IPFYE~S{{Z)
BSTesfF
GO0 ToO 1030
1020 wRITE(&,9020) SF

pECS0349
BEGS03540
pEGBS0351
BEGS0A352
BEGS0353
8EGS0354
BELS0355
BEGS0356
BEGSO357
BEGSQ358
BEGS0359%
BEGSN340
BEGSO341}
BEGSNDIS2
BEGS0363
BEGS03&4
BEGSO 365
BEGS0366
BEGS0347
BEGS0348
BEGSDALY?
BEGSDAY0
BEGSQJ37)
BEGS0372
BEGS0373
8EasS0374
BEGS0D375
BEGS037 6
BEGSD377
BEGS0378
BEGSC37Y
BEgs03080
BEGSD3A1
gE&aS0382
BEGS023483
BEG50284
BE550385
8EGS0384
BEGS0387
BEGSp3ER
BEGSD3BY
BEGSD2IYD
BEGSD3%|
BEGS0372
BEGSO3%3
BEGSO3?4
BEGS0395
BEGBEO3?4
BEGS03IF7
BEGS03798
BEGSD39¢9
BEGSCNOD
BEGSO40L
BEGSDHDZ
BEGSO402
BEGSDHO4
BESSORDB

-
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& FOR, o BEGS,BEGS ATk 310871 PAGE 90

p105% 407 1030 H{lim=H(I) BEGS0404
01057 409 X{]i¥=sp BEGS0407
010460 {09+ 1040 CONTINUE BEGS50408
01062 100 GO T0 590 BEGSD4U9
01042 §1)e END . BEGSD4ID
ENp OF UNIVac 1108 FORTRAN V cOMPIL,ATION, 0 aplaGNOSTIce MESSAGE(S)
BEGS SYHMBOLIC 30 APR 71 11518354 O 01440312
BEGS CODE RELOCATABLE a0 APR 77 11418354 1 01453504

0 01453534
B HpG =] FOR,» BETA,BETA

TE



3.2.6 BETA (INFERPOLATION ROUTINE)
) FORse® BETA1BET 4

UNIVAC 1]08 FORTRAN V LEVEL 2206 008 F5018H
THIS COMPILATION WAS DONE ON 3! AUG 71 AT 09:24339

FUNCTION pET 4 ENTRY POINT Q00127
STORAGE USED (BLOCK, NAME, LENGTH)
ovot *CODE 0Qp1sé6

0aoo °DATA gcog33
Q02 *BLANK 000000

EXTERNAL REFERENCES (BLOCK, NAME)

ogga NERR3S

STORAGE ASSIGNMENT FOR VaR]ABLES (BLOCK, TYPE, RELATIVE LOCATION, NAME)

31 AvGE 71

coal noou3l oL ‘' 0opol 006052 1166 oot oo0643 201, 0001 000063 40L
0oo0 [ oooog2 i 0000 [ 000001 Mi .
boiot 1o FUNCTION BETA (Y X e XIN,H}
aojo3l ze . DIMENSION X(20), Y(2Q)
oolo4 3o IFL XIN +GTe X{1) )} GO TO ;D
Do1G6 4o BETA = Y(}}
opl1a? 54 RETURN
aoj10 4o 10 IF{ XIN wvLTe X(M} } GO TQ 20
goj12 70 BETA o Y[M}
oo113 Be RETURN
0013 3o o
0oi13 10 € FIND I SUCH THAT X{3}} +LEs XEN sLEs X{l+}}
Q034 lte 20 M3 = M=)
g0}1s 129 DO 30 Iml4hi
00120 {3e 30 1F ( XUL*1} «GEes XIN ) GO TO 40
poiza j4e 40 BETA = YUI) # {Y{I+1)mY(Ld)ol (XINmX{I}}/(RUL400=X002) |
ooiz4 15% RETURN ‘
oplas 16e END
END OF UNIVAC 1108 FORTRaAN V COHPILATION, O sDIAGNOSTICe MESSAGE(S)
BETA SYMBOLIC 14 JUN 71 15105317 0 01412384

BETA CODE RELOCATABLE 14 Jun 71 15305817

# HDG " FORso  BINSER,BINSER

1 01612724
g Dlére?sy

71261380862

0go0 R CQOOOOQ BETA

14
24
14

j&
i
12

(DELETED)

(DELETER}
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3.2.7 BISNER
FOR,® BINSER,BINSER

UNJVAC 1108 FORTRAN ¥V LEVEL 2206 QD18 F50i8H
THIS COMPILATION WAS DONE ON 31 AUG 71 AT 09124340

SUBROUTINE BINSER ENTRY POINT 0QUGL47

STORAGE USED {BLOCK, NAKE, LENGTH;

000l ¢cODE oppi7e
oooo oDATA g0c023

ogo2 *gLANK 000000

v

EATERNAL REFERENCES (BLOCK, NAWE)}

ago3

NERR3S

STORAGE ASSIGNMENT FOR VARJABLES {BLOCK, TYPE, RELATIVE LOCATION, NANE)

cao0} oaooz4 1GL oaoi 00027 201 0001 poooa7 oL 0001} 00Qos57 504

apo} 000124 70L 0000 R 000002 pELTT 0000 1 000000 INDEX poUoc R 000QOL SiGN
00ipo i1 CDe ¢ 2 0 ¢ & & © 9 2 ¢ & & $ 46 o 2 ¢ 0 6 0 0 0 0 6 080 002 ¢ s 0 ¢ 5 o BINSOOID
Q0100 2% cD ' BINSGOZO
00lon 3o co PROGRAMMER AND DATE BINSQ0D30
Roioa Ho co Je 1o PREWITT BinS0040Q
00icO 3] <0 DECEMBER 1970 B8InNS0050
onigo b ce BINSGOAT
0o0ton 7e co PURPOSE BINSO070
Q0100 Be o PERFORHS A BINARY SEARCH TO OBTAIN ITS INDICE AND B8iNS0080
Aojo0 9e co INTERPOLATION FUNCTION, BINS0090
golgn i0s cD \ . ginsqloo
aoloa lla co USAGE gInsSQlI0
pojao 120 cD . CALL BINSER (T UBsJMAR JJ B} Blnsolac
Qaind 132 co BINSOLJAC
0000 140 cR DESCRIPTION OF PARAMETERS BInSOLAQ
0p100 150 cD BINSO1SQ
coigo 16 €O INPUT BINSUOleO
0010¢ 17« cD CALLING SEQUENCE BINS0i70
00ipo igo 2] T = YALYE TC BE SEARCHED FOR BINSO1BO
Q0i00 19e cD ue ~ ARRAY YO BE SEARCHED . BINSOLIT0
ogiog é0o co JHAX = LENGTH OF uUB 8INS020Q0
gotoo 240 cD COHMON N gins0z2i0
00100 Z2e cD NONE BINSOZ220
¢oloo 238 co CARD BINSO230
Qolgoo 240 co NONE BinS0240
00j0d 25 D TAPE BINSOZ50
00!lo00 249 (4] NONE BINS0260
00ton 27w <0 BINSOZ70
00100 28w cb BINSD280
0uloo 29e co ouTPUT BINSO290

31 AUG'T}

Qooi

0pRoél 60L
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be

galion
Qoioo
0o100
00100
0oj00
golgo
Qo100
ogion
00100
0o1ao0
oaiao
ooino
oo100
ooigo
aploo
gnloo
col100
0olpo
0Qio0
0a1qo
ooloo
Qoioo
ooioo
goload
coioo
golpo
00100
gglod
goinl
aoicd
gniond
colod
aniops
Qoiné
golpe
nain?
ooia?
agto7?
0ol1n?
oolin
gaiio
oalia
o130
cot
ootid
0odyl
00133
00113
gotiy
Coi4
00114
0oy
0D}y 7
0gj20
00120
opl2o
Nosz20
ooiz2l

30=

Jie .

2w
I3
34
350
Jbe
37
Jg8a
I%a
40+
§le
42¢
4ae
hee
459
Hée
47
48a
490
50%
Sle
520
53¢
$4e
5§50
5&%
570
S8e
598
&0%
4le
620
630
h4o
65e
bbe
&7o
&80
690
70e
Tie
72
7ae
T4a
75e
760
77
Tio
79¢
80«
Ble
8209
43e
Bio
85¢
84He
870

co
ch
co
co
ce
o o}
ch
ch
co
<o

co
co

co
ch
cp
co
¢o
co
co
¢
co
o

c¢o

o

cos ¢

(el sNal

s KaNs]

[a N n]

o 0N

[a Nl

io

<0

an

40

50

FOR ,» INSER,BINSER
CALL!NG‘UENCE
JJ ~ INDICE OF THE U ARRAYs [+Es
) ~ INTERPOLATION FUNCTION
COMMON
NONE
CARD
NONE
FRINT
NONE
TAPE
NONE

REMARKS AND RESTRICTIONS

TEST TO MAKE SURE T IS WITHIN THE RANGE UB{)
HAS TO BE MADE BEFORE ENTRY IN TO THIS ROUUTINE.

SUBPROGRAMS REQUIRED
NONE

METHOD

T IS COWMPARED TO THE Ug ARRAY UNTIL T LIES BETWEEN THO
VALUES IN THE U ARRAY OR UNTIL T 1S EQUVAL 7o A YpLUE

DATE

Hacuddi

IN THE VB ARRAYe THEN THE INTERPOLATION FUNCTION IS

COHRPUTED .

31087; AGE

BIN ]
BINEU210
BINS0320
8IN50330
BINS0310
8INSO350
BINSO340
81850370
BINSO3ED
8INS0370
8INS0400
BINSQ410
BINSO420

= Ug{JMaX) BINSQ430

AINSOHYD
BINSO4590
BINSO440
BINSO4YD
BINSD4EO
BINSO4YO
BINSCRO0
BINSO0510
BINSOBZQ
BINSO0530

BINSOS4D

¢ 8 0 7 9 © 9 3 & 8 84 0 € O 0 ¢ 8 0 9 QO 8 0 G O @ G S0 w e o BINGOSEO

SURROUTINE BINSER (T,UByJHAXsJJd B}
DIMENSION usil)
JJ B LJMAXel) /2
INDEX = {(JJ+1) 7 2
SIGN = UB{JMAX) = ustl)
G0 7o 30
INCREMENT
JJ = JJ + INDEX
TEST END OF SEARCH

IFf {INDEX+EQsl} GO TO 40
INDEX = [NDEX =~ INDEX/2

TEST RANGE
IF (SIGNIT+S1GNI“SIGRIUB{JJI+51GNIY 40450410
DECREMENT

JJ = JJ = INDEX
G0 To 20

T «EQs VUB(JJ)

CONTINUE

8iNS05460
BINSGST70
BINSQS80
BINSOSTD
BINSDSOQ
BINSOLLI0
BINSOD620
BINSU6A0
BINS0640
BINSO0650
BINSO640
BINSUSTO
BINS0480
BinNS06%0
BINSO700
BInS07TI0
BINSOTR0
BINS0730
BINSC740
BInNSQ750
8IN5A760
BINSOA77Q
BINSO780
BINSO790
BINSOBUD
BInS0BI1Q
BinsS0820
BinsS0O830
gINSCBYO
aiNsqasg
8INSOBGO
BINSUEJO

73
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W FOR,» BINSER ,BINSER DATE 3j087) PAGE 94

D122 88e B8 = O BinS0OBSBO
00122 By G0 TO 70 8InN5S0890
00lz24 900 40 CONTINVE BINSOY0Q
00124 9. c BINSD?1Q
00124 92a ¢ INTERPOLATION FUNCTION BINSOT20
co124 93 c 8INSO930
g0las 94« IF {SEGN(T)S1GN) «GT, SIGNIUBLJJINSIGN)T JJ = JJ+} BINSC?40
a0l z7 F5e DELTY = UgiyJd)=Uglyy=~1} BINS0950
gnlan Y4 IF {ABSIDELTT)sLT».000058! GO TO SO0 BINS0940
Qotaz G7e B = {T=UB{JJI}} / DELTT 28inNg0?70
0013z 9ge C . BINS0780
001233 99 70 CONTINUE BINSDY9O
001234 {100 RETURN BINS100O
0013s 101 END 8INS1050
END OF UNIVAC L1108 FORTRAN V COMPELATION, D sDIAGNOSTICe HESSAGE(S)
BINSER SYHBOLIC 0} MAR 71 18347330 0 (1533770 14
BINSER Colg RELOCATABLE 30 APR 71 11318:57 1 Q1457026 24
0 (1457056 14
® HDG ® FOR 4 » BLK1,BLK]

13
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2]

UNIVAC 1108 FORTRAN V LEVEL

FOR,e

3.2.8 BLK 1

BLK1 BLK] _
! 2206 D08 F50i6H

THIS COMPILATION WAS OONE ON 31 AUG 71 AT 093126841

BLOCK

DATA

STORAGE USED (BLOCK, NAME, LENGTH)

ooo3 BLKPTH Dnz211lé
STORAGE ASSIGNMENT FOR VARIABLES (8LOCK, TYPE, RELATIVE LOCATION, NaME)
Qo003 R 000DOO AA 0003 R 000127 aB 0003 R 000220 AC p003 R 0ODO347 AD
0003 R 000547 AF 0003 R 00D&71 AG DO03 R 0UN723 AH o003 R 00L055 A}
0003 R Q01251 AR 0003 R DOI417 AL 0003 R Q01516 AM 0003 R 001573 AN
Qooo | ooQoooo s
aoigo leo Chs 5 & 4 & o ¢ # & & & 2 ¢ » 5 » v 5 5 » ¢ 8 ¢ & » ¢ # &« 0 ¢ 0 6 & &« ¢ BLEKIOUIO
Qoioo 29 co aLK1G020
Qoigo kY co PROGRAMMER AND DATE BLKIDOAD
[ LX1D040
ggigg go EB ng%ONAL BUREAU OF STANDARDS gLélODSD
A6l00 L] ch BLKIOD&O
ooigo Te co DOCUMENTATION AND DATE BLEIDGYO
go0io0 8e co Jo Ie PREWITTY BLK1DGQED
go0loo ge cD DECEMBER 1970 sL100%0
00ig0 ioe ()] BlL.K1OlOD
0000 ije co PURPOSE gLri0Oll0
golpo 120 co BLKiICL20
oojoo t130 co INITIALIZATION OF TaABLES FOR HPTKR (ENTHALPY OF HYpROGEN}e.BLK1O} 4D
goliga 14s co BLK1IOI40
20500 iGe co USAGE . BLK1Ois0
galgoo iéo co BLOCK DATA . BLK1IC1&R
80100 17+ co BLK1OI7O
gojon 8% ch DESCRIPTION OF PARAMETERS BLK101&0Q
toloo 192 ch BLK1Q190D
00100 206 <o INPUT BLXK10200
ggloo 21 co NONE BLK1G21Q
00300 22a 4y 8LK10220
oploo 23 (o] BLK1D230
ooio0 2He (o] QUTPUT BLR1D2%0
00loo 259 ce COMMON BLx10250
00100 &0 ce UNKNOSON BLK1DZ40
ooino 279 <D BLKIGZ70
agtou 2809 co REMARKS AND RESTRICTIONS aLKlO2u0
ogicQ 29+ ch THIS BLOCK DATA ROUTINE IS LOADED INTO CORE EVERY TIHE gLKi0Z?0
ggiog 30e co THE FUNCYION HPTH 15 LOAOED INTO CORE. BLKI03GO
00100 3l co BLKID3IO
gotgo 32¢ [ SURPROGRANS REQUIRED BLKIO034Z0
ooloog 33e co NONE BLK10330
aoloo e (g BLK10340
ooloo 35 4 METHQD BLK1O0350

31 AUL 71

Q003 R 0QpD40Y4 AE
0003 R 001217 Ad
003 R 0OL742 Ao
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Le

boigo
onigo
0oloo
oGlao
oolog
oalon
geloo
oolod
0oiopo
0otaod
golol
0olo2
pol1p2
0Gi1p3
golgl
to1o3
oplod
0o0ipd
00103
00103
LY
gpiod
colgd
gglos
Q0405
0olos
00105
003905
g0lob
00105
oolos
coig?
nolo?
golo?
00407
goig?
oolc?
onion’
toio?
goio7
colg?
ool
goti1l
ool
00113
o013
0al i
ool
00413
goli12
onlysd
00113
00113
got]3
ooi1s
o0}i5
0015
ood;7

b
37e
lge
Igs
40e
g1
420
43¢
LT
454
4be
47
480
490
sSpe
512
G2
53¢
54¢
5h8¢
G4a

97¢

58 ¢

59a
4o
&lo
b2¢
43¢
biye
65¢
66%
&70
480
690

“70®

T
72
73e
T4
75¢
Tée
77¢
78¢
792
age
Bie
B2¢
83
84e
8o
84%
ayn
a8
g9¢
g0a
70
92e
a0

(4
ch
o
4
co
o
(4]
4]
(4"

FOR ,» BLK1,BLK] DATE 310871 PAGE

R BLK10360

THIS ROUTINE WaS OBVAINED FROM NASA/MSC AND IS PART OF BLKID370

NBS COMPUTER PROGRAMS FOR THERMODYNAMIC ANU TRANSPORT BlLK10330
PROPERTIES OF HYDROGEN FROM it TO 80G0 PSIA AND FOR gLKin3ya
TEMPERATURES FROM THE TRIPLE PUINT (AgOWT 24,14 0 R glLKlo%00

Te S000« O R o AUTHORS ARE haJsHpliiy RIDHNCCARTT ﬁND gbr10410

HeMsRODER 4+ NpS REPORT NO 9288 . AUGUST 18, 1947, gLKkio42Q

PP 188 4 NaASa NO N67-35527 ghrlo43o

. BLAL1O440

Do o 2 ¢ @ & ¢ 8 0 ©W © ¢ 0 9 a4 & B 2 & & 5 N 4% ¢ 4 * D O & & & O e BLKINDHSD
BLOCK DATA BLK1OY460
COMMON /BLKPTH/ AA(E?)|nB(57!|Acf103i.AD(ISF'AEt??i,AFlle).AG(?GJ:BLKIU4?O
|AH(90)-AI(?B):AJt26).AKtxuzi,gL(as).Avtﬂsﬁ.AN(insl AQO¢luB) BLK1G46OQ
DATA AA Z10718Be91074Be3 0777001269100 327200912754% ¢ gLR10490

114783--14783-|1490?-.l7057-n[6960-.16959op19701q'193339|l?260-| BLrxlgo500¢
23071504 1072242107 2831271011265 02 2701091492204 48070547830, gl.riagsia
3176169117 14302 1702609213809 19F3%0419578+2107 180910719021 07200 pLKkinb20
41273000227 |40 12705+91502302 14707 e+1485309180030017547401733]0 BLX10530
5225580+ 2117400205100 107 1800307 1804i073800107150v81151500115010: BLEIDS40
6114960411517201235604123220112309+0123([89913258e243[80arv131520, BLKIDOZ50
7131620142550 1407309140360 1404F 01550 150F 40014908401 )49300s BLK1OS40
B167H32 0162230116026 160260018897 441753%041720L0017116e3208760, 8Lr10S70
FIF114901B58200 1843314234830 12(03542047091199769227103012340%07 BLK1Q550
DATA AB /BLK}OS90
A221000¢215209v1D07 1804107181107 iBes 071820107 1Bes1153800}18224, BLK1060UD
BliglGesllSllorllS084s124140112374001235704123496001233%0+433860, BLKiO&IO
CLa2%7 031320809 10235¢9 132100 (45 7vs 4235065142550 149207 0¢i8)74eys BLKIOG62Q
D15F04o ¢ 55672 15403, 531 1¢11524% ¢4 1768Hea 1705001678101 16561560 BLK10630
£165030120035¢4 18787 0184931182110+ 18018¢223183092 4420320670004 BLKiOé&40
F20209+01789501273930 424679042347 200227530122255901232955+22688%% 49 BLKIOGSD

G27084002579F03252564/ BLK1D&&0
DATA AC /166300 17484, 34D7er 352Hor 5151es 52724, BLEIOSGTO
} 69350¢ 70560 B7834¢y B90 10110780+ 10817a041T¢7s 385e5, 37711, BLKID&BO

23850 1140105283007 9823481826+21835091851a 0912610012700 12820412970,8LKI0GYE
3131500 668es 6870170601724 :1T4301102025129413}359002)5%:92182+2:80L%10700
4209432250 11238071263062284¢8529F013+321¢3935008936207238300+41%000pLKIOTIO
54204 +4H6eB1BBo341B6430987 617,061 196e51910202:102e49155021152eFs8LK10720
6)153+51 1581915949 123245)229000217+612168023218091228)01129%e01291¢]+BLEKIO7I0
T28Bb02,28%00,28307 28448 ,364¢3,3576,35302,350+8,320¢L%,350+8,431¢8,8LK10740
BY24eB 14220 H206TtH]18eF14]9101126041109219B8433+71688,88+3402010%vBLKI0750
G108k (7702016807 0162491265031 2550112460252380692320503250)e31704/BLELIOTSED

DATA AR/BLKLIOT770
A3IDe992049022297002384.9)37898:3734136805336403+448 8144951440030 BLKIGTR0
B4dbels431+88/ 8LKig7eo

DATA AE /2222017407 0126e49266499233074201¢%131305) BLKLIDBOO

$28Be4r 260039362 4 3420713254134 1405137047 43840F049660B145703+44848+BLK10B]0
2%36057 =00 53503558 =284427 41037246952, 10041 0248519525 4905+035y BLEIOQB20
339010273 14222+058154.9%488a32:0500 420729 0% 11040 715%ea789F00v22112200160LK30830
YBOos 0 iDT 030140011 0202+129¢19159e09~B5+55»=750171~66488,=57267y BLKIDBYO
E=uBeSHem39068 1760 [ 4smb7a021=57 1B, mUB T4 123945639 "200H429=65e4b, BLE1OBSO
boG8063447a731=38¢82,4224881%2008)s"83¢5}sm45:0F0%3405] 1727086, BLKL1DBAD
7=19015 4~ 004194002 4~3203B1m24e234=15+8F 47 al4T2f0 170725074+ 18+56BLKIABTC
Qom0 Fs=2r7505¢ 40134541 FeB8sm3¢SB813041¢L00HB 189612606437 034 BLripakQ
F12e8461 18968125957 0220851400 4202587029459 340483041eD8047082954a09/BLKJ 089D

DATA AF/BLK10900
A48T 14T 26105 1 aT 7457023483093 07002916646[166057,6F453574112177e684BLKLIOTIC
BU6«00 108434, 860301870941 F10b1 47451310221/ sLKio9z20

DATA AG /m1290363~J249400 1199881159403 y~1106s28 BLKIOTIY
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8t

0o117
ao0117
00117
aol17
ooLyL7
aQi7
g0117
a0l 7
00117
oa121
o1zt
o021
coizi
ocizi
ga12}
oai21
g1zl
poizl
00123
08123
0n3z23
00123
0oj23
00123
06123
60123
ao1z3
ogi23
00125
gy 25
caip2%

0glz27
ooy 27

0g})27
ool127?
oni27
aotz?
Qgyz7?
oayz2?
cat z7
oot27
00131

agl13al,

00131}
o0l
0013l
ogial
eolat
0gla3
00133
o033
09133
00133
to1as
0G13s
calas
0135
00135

Pie
959
Fo9
970
980
998
1d0e
101e
102®
1032
104e
105¢
1069
17
joB¢e
1999
11a%
111+
1129
113¢
149
1150
116°%
117¢
118¢
1190
12g°
121®
j2ae
123s
124%
[25°
1267
127¢
128
12%9¢
L3g»
1319
i3ze
1330
[34e
136e
1369
137¢
138
1399
140°
l4qe
1420
1hae
l44a
j45¢
|4ée
147
1489
145+
150¢
151¢

FOR ;¢ ‘I'ELKI palE 310878 GE
1=105+«55y )00 F6e0Ba=P 103711170429~ 114e72r=3100381=105+7F1=101BLK]

2V 61605 1mF 0BB1#B7,219mB2a4) =075y 103044, FF026,7F74.98, BLK 10950
3nT0r8s=8b0 ) =817 11m771 235729584 =F2¢771%B%¢7 19786023, 82+46+~7808LK 10760
47 0mn 74237 1m 7090 19 1= 65+F e mb 1 04B 4T 3053977248472 0eT7 4767293 0nbdeby~b68LK10970
Bler™57621%532283%9%9 01 |14 1o2B1mU4FeS71=51 0873500 14487434549y BLKIOTSO
bnd207 4396244735448 43949 180, 72664303004 1=3023F4"28.881=26+55,m3Lg10%%0
T23eT4 420045+ 400524 40072937 001 03%+86933021,32438,432404,32406,32+493LK1100D
3n98156|79-51372°99|68132,ﬁ5!ﬁil521&9l¢1v1ltbﬁiIOI59'53|125GQDPII7'BLKIIDIO
FB010F¢21¢1030801784¢33195a10+5]¢88:590011+8B0234/ BLK1IR20

DATA AN /30937427 +643~28eB8 =27 47217264553 =25¢153=2BLK1 1030
130784220 1732044522306 4230331722+ 72321+849=200772n17+57)=18:28LK11040
248~ 6eB29=15017 9" 16¢47 1" 1605F 316027 1= 18986B0~14eBsm~]13¢762~)12e583~|BLK]1I0D50
J1e271mF4880=B4871mFe51 17 F05b63=9¢23 "B eb1~7aTh 12607245457 r=be]Yqy BLKL10GO
Ho e B = 2e07 0™ 20661™2¢55¢m 20 By~ 1055107303y ]e60e7+6815074)48,76140388LK11070
S e 45 e HaBSrB 0504034170382 1807s13+F392¢37 9115701010351 1945,11+88, BLKILIQBO
612539 13052126021 122450120281 17 0211837118027 1844231]8¢8%91%e70+bLK15090
TYl603bs31¢44) 280523264721 250¢70425+220254159125¢40s25009)484321404720BLKL1LI0D
BA7 el r e bbb 3242133238432 04032¢06922:4%2 BLK11110Q

PATA ALZ95¢1718D¢15+65e54153023 1449002037 4381232e555288LK31120
|l95l26¢2}l115'71lqu!14l92037!3|lQSl70096o62u55|5508695U0é2946!52!ELKl1130
21324560 1230210113955+ 10307849408318644597Fe07172¢873674540)87¢68, BLKI11%0
339066412310 454123026,1150260107+63100054,94417+88456318005)9164¢4BLKRILILISB0
B3 147034 1400213330169 1256433011768311130750107e50017447910680664+1428LK11160
Seb21156e58, 550059 (4445015380460 1320420126038, 577082141069 149344, BLK1L}T7O
6£121+8495021186033 17147115508 }360801 1007119601278l 08014608, 50452 BLKII180
Fi132046620«001FLolr 177454163030 147470 21209,201420}88074175%¢5¢363nb28LK1LL70
B222+2+21 093119805 jBAaL s 1747930+ v=30°63,=30067,=30:574~30+3%, BLR1120D

F222¢5012300F 3" 230044, *2305¢2230834=120880=14+9451~ 157 sm]boyb/ BLKI1Z210

DATA Ad /mfbeHT yulad7 i b0 07 el ~8s289)=0:8% ¢}, pLxil1zz2e
130800165820 162=e800 174799139930 1e18:Fe]74+7068,30052125928,21452, BLK}1230
218770167 o H4e 02137 c38432:5542B295424021/ BLKI 1240

DAJA AR /=26 0HB ym27 026127 072,28 459w 28092s»2F030r [LRI125G
19290620m290884=300 {30028, 30eH ]2 e029m2201 (1723172375428 38BLK} 1260
21 2 e P v w200 38925073y~ 26006 1260223 200 b s jUsTUs > b0 Gy 7 ebT B pLKIL2T0
30681 =19sB34=20¢254~20aB51721+37 1221081122419 1222653=8+03r=1003és BLK1IZ8Q
42110844 3¢ 29142041~ 15¢281=16009+™16e774=17135¢=170B89"]3018,+018LK11270
Sa=30051=5 037 =T ¢22+=8a721=F 0763~} o019"11e9 07} 20603"13eI1m]13+860 BLKILIOOQ
5F+41350 120 e87 0 e byn2e61mde231mEoG8, 0072427 056F9mBe52:mFe2+20+78LKI13LI0
TrlHed3010010607 20401410990 025sm]4]F 122089243047 1240237333¢H4502%0249e8LKL1L320
8194251140801 1045187434051 4075130170 1087,088,45¢7503607F12%044s BLKI3IAQ
923083 194944160073 013929211e02sT 0207051169 14050603 +470F4937,74/ BLK11340
DATA AL / 33438LYKI1350
1592800902308 22005117 e7591504%0 30971 119F6160006058921150423943018LKL1360
2943701 793292592802112KeBT92201 101707817 0773749056167¢3215%073+452:6BLK11370
I2+560 2634008 193602432035 02F01]1 926937024015, 82¢4517504),680349,0)050BLK}138B0
450¢ 1 1147025440340 40a030c360350v3342]1230052188081282005976¢12:69:6698BLK11370
SO3edY 5700605200147 0783420740401 24937 427359507189 ]62830]1597702308LK1L5400
6710380650541 60061155489951039987 7014402/ BLKIL410
DATA AN 71040994498 e 470023481 037971912159 216,452:5%s BLKILHZ2Q
131eB88s20¢9501130250107027 010076373063 +85067376¢77266e953556439,45¢8LK11430
295, 1200403015079 1001%01080172F7e754F0073,83018175010,880066412706BLK11440
300523620118 +05 1113044107 0840102+107175eB85,:85427:82045;1349¢75,51300498LK}IJ450
42112600991 121¢7469 1106444995 110121105081,5100+4%595017/ BLKi1460
DATA AN /4501645168243 4H7 4~ 00t85s=14026m186+57i=18+8LK11570
1379190829212 023=22e041m22¢721+723:6F 3724038924099 +~25¢54,~24e04%1BLK]1 1480
2°26¢48 074913957069 957 4369390075697 1230234700631 10¢52,712+4865+=14¢BLKILIHTO
3371715078 1=j6eTB 1 (B804 1BeTam[F16F 1202374721 02182c09477017970+318LKI1500
G853 a77150017 4310983120481 3a55 31009+ He83umb093,=8a93%10049,™11+8461BLKIY5L1O
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= FOR,e BLKL,BLK] DATE 31087) PAGE %8
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FOR,»®

BLOCK DATA

STORAGE USED ¢

Qo033 5

STORAGE
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FHEAT 002432

AR 0pp3d R 000152

AF Quod R 000533

AK 0003 R 001347

AP 0003 R GO1750
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PROGRAMMER AND DATE

2206 OGS FSp1BH
AUG 71 AT 093726543

AB
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AQ

3.2.9 BIK 2

0003 R D0D16D AC
0003 R DQO&S1 AH
0o03 R G375 aM
0003 R 002066 AR

NATIONAL BUREAU OF STANDARDS

1947
COCVUENTATION AND DATE

Je Jo PREWNITT

DECEMSER 1970

PURPOSE

INITIALIZATION OF TABLES FOR USE BY PTHEAT

HEAT FOR HYDR

USAGE
BLUCK DATA

DESCRIPTICN OF PARAMET

INFUT
NONE

ouTPUT
coMMeN
UNKNOWN

REMARKS AND RESTRICTIQO
THIS ROUTINE
LOADED INTO ¢

OGEN) «

ERS

NS
I5 LOADED
OREs

AISIGNMENT FOR VARIABLES {BLOCK, TYPE:, RELATIVE LOCATION, NAKE)

0003 R 000332 AD
0003 R 00IUL7 Al
pDO3 R 001647 AN
Q003 R 002234 AS

4 5 0o o8 0 0 e o & & 0 a ¢ & BLK2OD[O

slKzoDzg
8Lx200230Q
BLKZOO4D
aLr20050
aLK20060
BLK20DO70
eLx20080
al.K200%0
aLRZEI00
BLr20110
(SPECIFIC glLK20120
gLK20130
BLKZ201HO
Bl.Kk2O15Q
aLK20160
BL.K20170
BLKk20l80
BLK203940
8LK20200
#LKk20210
BLK2OZ20
BLK20230
shrao240
BLK20250
BLK20260
8LK20270
aLk20284

INTO CORE EVERY TIME PTHEAT IS BLK20Z90

THIS ROUTINE “AS OBTAINED FROM NASA/MSCe

SURPRUGRANS REQUIRED
RONE

BLX20300
gLK20310
gLKZA32Q
BLr20330
BLK20D3ug

31 AVUg 71

000) R 0p0343 AE
Qocd R 004171 AJ
¢ad3 R Q01560 AQ
0no3 R Q02406 AT

F3261H3.277
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ooil3
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" og117
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00117
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oot ?

35e
360

37e

3Be
390
40#
41e
42¢
4o
HY o
5o
440
47
4ge
49
sQe
510
g2e
53¢
54¢
557

56%

Sq9e
Qe
10

620

63

bye

459

T b6

679
4B8e
L9
70
710
720
730
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752
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age
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FOR,e BLRZ2,BLK2 DATE 310871 PaAGE

BLKZ0DASO

METHOD BLK20360
THIS ROUTINE #aS OBTAINED FROM NASA/MSC AND IS FPART OF BLK20370

NBS COMPUTER PROGRAMS FOR THERMOODYNAMIC AND TRANSPORT BLK20340
PROPERTIES OF HYDROGEN FROM 1 TO 5000 PSIA AND FUR pLK20390
TEMPERATURES FROM THE TRIPLE POINT {ABOUT 24.16 0 K ) BLK20400

TO 5008+ 0 R 4 AUTHORS ARE WeJdeHaLLs ReDeMCCARTY piNp plk204910
HeMeRODER 3+ NBS REPORT NO 9288 , AUGUST 18, 1967, . BLK2O420

PP 18B + NASA NO NG&7-35527 BLK20430

BLKZ0440

CDe o o & 8 &« 0 ¢ @ ¢ o ¢ o & &8 0 0 ¢ » » 0 & @& a 9 % o 0 v 8 & s o o o BLK2045Q

BLOCK DATA BLK204940
COMHUN/SPHEAT/AAllubl.AE(él'AC(IDb).AD(?l.AE(lﬂbl.AF(IH);AG(7aJ| BLK20470
1AHE102) ¢ ATHI06) yAJ{20),AK1106) AL (E) s AMTI08) s ANETYI JAQLL06) ,APT1%) 2 BLK204BD
2AQ(78),AR(102),AS(046),AT20) BLK20490
DATA AA 7/ 3808347923474 3307 9307939307934 307%3,8LK20500
14902503¢95 13309371 3+93103092723092093¢922+44¢655)49259 04+§84049150:18LK20510
29130942 117040107 0464849595e0321 447550 40832,4+456F248e50F 042497291 0%8028LK20520
A6+839+6 05425070615 +49815+356150252020006210c48,B8B0b40,97083427+3501BLK20520
470 G20260776935035 0 [6eB30 134181 10051 ]0+58490719:90492903+79323079248LK20540
53-792,3u92q.3u?17’3-913.4-117'4-076n4o059.q-510-H0359-4029805-36UaBLK20550
6q0931Iq175717UUZBI6'027l50620l90936'7'923|7010313!79J|3079113l79IIBLK20550

ga.??lyauV? 13+479013¢9 14 nn3.908|3o9$7.3-906.30905uHoU75|4-043|BLK20570
4-031-4-02 rHep2Z04.0200 Orle23814e 192290172449 161 0% §83090933,8LK20540
44581, 4,457 44,401 ,:4.389,4, 346.6.030,5¢210,q.920.4¢791.4u715n4a759/BLK20590
DAJA AB/BLK20600
1799304602761+5¢469215+4833050279454173/ BLKZ20&40
DATA AC / 347909307901 3+78%,31789:3078% 1400200 %+01418LK20620

F4v Ol v 401003008 4034609429004 0265940 2504402409501739407]1214.7%6:18LK20630
2472604467 0304709 3¢5 5030501305071 30624:3062293977203078%13+7444BLK20440
340 DB eqe 297 v He 346030658 9308H213eF010400]5+34537 030837 +3e708930749,8LK2065]
et F 13053503057 933060813e948123049523¢52393+4542+30v48113947813v474,8LK20660
E3¢51112058690 20981 93¢39603069313e8086¢3¢785,3344234523018713+03412+4861,8LK20670
3408913309132 47B930¢6281306F303064003050]193937F+39200193¢34203047H4BLK20680
735842236739 3673703¢800130¢799236811030519+30633:3073833+824023¢F031BLEK20650
834957 44¢03099004 3400150307449+ 30836139221430F9,49080+4e111949¢223,BLK20700
THe248 42493030877 932F51sHe01804007 7000133940177+ 4e292440333s4¢343/BLK20750
DATA AD 7/ 39269 3e980,4¢032314e0B7 040125 401521442639 4%0317 4434867/ aLg20720
PATA AE 7 1 e334,1,264,14217,1,200,14.88%9,414792,1,667,BLK20730
119587020387 ¢24§51 120025510947 32087 112050612+33702023293+3)112:772)BLK20740
22¢584 20401934040 93¢035902e7B712+85203984533423002996842+821+3<840,p8LK20750
3303700301 13920763330756733¢47593425003¢10%,1+54933 1051591047101 9468,8LK20760
H1ob447 210428 1041442000391 09400109224¢1+B890,108462+1+835,10812+2¢51008LK20770
E2e42602e35702e301 0202530202100 2¢]73930]15142¢967120836020734124652)80LK20780
620585920529 04°0709304651023¢38303419893006392+F56320871a50417:4+484,BLK20790
7309974306901 3477 +3¢3 833057695079 3105¢081,4:507+4011903+8494+30440:BLK20800
8304841 4+8559408F39 44637344337 04e08493087F43¢71404v1404+40370+4391)BLK208]0
FHe2Bostdr 1349307801384 03473513+95614006944:0B83+40035+3¢754+3e863/8LK2Z0820
DATA AF/BLKZ083Q
A3*50593969213c081933+8070308%1+3.86813¢82413:378:3e516130585433071218LK20840
B34770:32+76%0367067/ BLX2085D
DATA AG / S5eq 17440486 13¢997 43409055 +82014+7%594%0229:8LK20860
13+862+8e887 15402204 v430s4+03305¢637 150107 144573080163 45:230195+0549:BLK20870
240443¢ 40251 1408551408931 4837144339 120470,2,730330077 30551 14+3%92,BLK20850
3409508+ 50465915+948615079002+4B2120487812+F16032205430547 930516040304, 8LK208Y%0
44¢63714+8B512¢50312+485622983393+0339302559304F603072503+F47 34 140UsBLE20%00
5205354206571 2+790 20T 42030 100e3¢26433+430+3¢570:30735,2056202+68398LK20710
GRe T2 a0 e 020130 140 e 2703037030508 12064 0207302082202 9)034BLK20720
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0pE23
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go0§23
0o325
opj2s
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Q27
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gola7
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oolal
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00133
poL3d
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- 00333

noial
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00137
ooiaz
00137
Ral37
00137
oa1a?
0oia?
00laz
00137
0oiav7

o014l

230
FHe
75e
450
97
YBe
95 e

1Gqe

101

gz
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104e
la5e

106

107+«

1g8=
1p9e

11407

il1e

112°
1§3=

1149

1159

ilte

1§70

118°
11%¢

1240°
i2ye
j2z2°

1239
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125%
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127 @

289
1299
1308
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1349
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1409
I#ye
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FGR.-.LNz,Bsz . DATE 310873‘6
73003434097 TL13e284,34278/ BLK 0

DATA AH / 2542223003130 085340025 449437 148045,324+47 18LK20740
1301203607002 16947 00835+ F4 1220759290 45036+495)430106148,74,5442838LK20950
2200180270651 360 201430 1T 04411554580 10012124¢74234e50142:3024%4159BLK20740
355-?0.10133;20!63!3]093qu|5?|48107!55040plnq?qa]5013!25!59|330IXOBLK2097D
H4bs 154530989 1902991042424« F 193540043050, 55¢7B,00¢00r 8428317756 1BLK20FHO
53015643%9¢53348033 Der=55+0r 4428417 ¢23,31¢501%2:50, D Os+g8LK20990
beFally Je¢79917+0019324364]1(+7395+¢286&419590 Oer Oeilr)be8By108B9BLKZ1000
711e001441Bs=13¢56 Day Oe123481118e78,1308429~1e68y=17482, D0o.sBLKZ21040
B1105120095027 0704164193200 =10031138005132+90933042132003220v8798LK21020
T 405144995937 e759137057 139466134495 ¢24044/ BLK21030
DATA AL /7 10270011980 01238+31311 0213620414907 431445+ ¢BLK21040
1?52'3|1099e|!2ﬂ2‘!1285001344u!]394.'14350. B6Fer 1020011 142+91235e3BLKLL050
2130193135700 14090172725 1706¢ 9210404119504 121%00)282¢31335,1533¢3218LK2J060
3742610895600 101608 0FT 0 v} |70 12300133308, 512e80465603+83824,934:998LK21070
4101500 1083er P1¢21290¢23H349¢2+603¢43720434819¢518%308, 1 O«sBLRKZI0BD
5153049302050 4330205589 1065303934304 T204,=16200 20eUr15leBr276¢418LKZI070
537881727 ¢70892¢ 134770892088+ 3013%e0r F0024=12000 148F02126%¢3108203BLK21100
TP0T b0 75T 050607 c 4084742037 0048170016340y 1486%¢91331es119549]10530+8LK211)10
25844 02363¢192180+120]6631B81eri75)001620es3}35022F) 1002726412563 9BLK21120
2428042290021 7309 0566315575 e78001077042005F 1290372203779 24333/BLK2113D

DATA Ad /4 299261207289 120% 113210020460, 522844204569BLKZE14D
132950 2¢42B8 430431120 8408+3,025026461920810,24463020TU012946512:4383BLK21150
22470424612/ BLK21148

DATA AK / 2eB1F02¢811120807924807»24008,2+80892:808+BLK23170

1320321297833 2e950124F 04294500 2093892¢938330624130255923¢ (66930155 8LK211680
230 136+30 12490301 1415031393097 2:3¢7(7130604,30537930471,3e¢4575%033398LK21170

35'610:4-B?Bl40532|4v39414l265rqo1700%7-1508-823170203'60431!6.049&BLKZIZUD
REoTo4s0eB36127¢ 4711522910110 9700180862480 2642798551 24808420807 BLK21210

52807 12v73802093192¢9284301299300B6930070+30492¢393634312961402689pLK21220
6308783347 1915762144855, 404%8+80300060533:5s809120807920807+24804pLK21230

72¢80602¢8061 2080612093 1020925020923024922:2e921120920+300B5234058591BLK21240
B39044230¢03%030036134034,330353030239130899,3¢108]1353¢370+3¢)8943.879+BLK21250

F3e55F 134446133751 3+365:3034514e867140129,308467330758130682+347207/BLK21240

DATA AL/BLKZ21270
140541 45e077 1405587144327 14418944095/ BLKZ1280
DATA AN/ 2eB06+29BU632+805+2+80%120803:30034134029:0LK212%

130026,3,0240 340223303453 3,294+30271334257,3424734¢095420851534+7579BLK2130D0
230699346529 20U485,2e580712+5]1952052012+63932¢463792+80792803+2088943LK21310
32¢976+3c078130 1341207281 2+80212486092¢700+205781208626020086392468%20LK21320
H2e5D60 205381205621 2157812¢482:2050412052002053002¢4B8012048992¢50038LK21330
S2¢60% 1306022108391 0606800682410 0] e704841¢758,]19800910838):8761aLK2)340
S108F3 01T 101 eF2T119947 149610200051 2404944240842 202]5+2021812+21718LKZ21350
72e¢21Fv2¢22902023802927197030452033822+53342+54392055242056012,57]1BLK21350
B2eG8 00246171 20553)12+44B8 3227570207750 227F192¢80612¢B2012e833+2:8829BLK21370
F2e92012¢F519 2892224710020 F26120F83120958,20972+30023+30062130.073/8LK21387
DATA AN 7/ 209401 2+95452497212+908913000393:015+3:06393010833+5234/ BlL.k213%0
DATA AO / 1al13s]e08391e060»140502103535833651¢32598LKZE400
11031241496 04981104940 10871 31057211059 4126012196031 1959542462048LK21H10Q
2106550106721 0617152862010 F64 107241065 4106007383177 41¢673BLK214%20
31 o741 4107829181911 475741480731 ,85051888,14173:00178ab0loBalelosBhK21430
1410001415621 0 14991 103451039101 224900 1433891033491 033221932Fs}+456BLK214MD
B1oUEE, 1 o+459 e840 3110452 1045021044911 ¢517,3145]1F110¢52111+52311e52535B8LK21450
G1¢5260 105270505510 105520 1055801 eB010]056401e56F91057201¢56391457128LK21460
7[.571.[-575-!-531rl-537i105919l-b10!l-59lol-SBHtl!Seqi1'539)1.594|8L521470
BlebOO0s1 26100126100 10808s 1608010210615, 8211)06[691+62340108627BLK214HY
FE06320 1 0b35 0 el eEHOs 19832 ebHD 1 ¢0HE) [ ebE31)005F 1160654 1¢4671/8LK21470

DATA AP /1066531047321 06B0,1¢68721¢6935107002307078LK21500
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http:127.70'16.1j
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http:Z8.59.J8.11
http:19.'11,55.56
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B FOR.o BLK2,8LK2 DATE 310871 PaGE {02

golial 151¢e 11e7 5590072300731 00073891 a74441e75141+757/ . BLK2!510
00143 }1529 DATA AG / 158335057101 e57 1914575415 F7 9107814574 98LKR21520
ao143 15ae 119679 ¢ 106081587 110581910582 f06i00195F641e58%1¢58%01¢41041480%:8LK2153D
00143 jS4e 21e5FB1 145785 )08 0r1edt001eb08)]06081]e485,1451191+534%91¢557414577»pLK21540
0D142 igge I1op0% 01062108062 rtagl00)et%5010nlt91e53% 1460221054691 e583,105%69BLK21650
00143 156% H106069 108101 e5]01[e53211215480 158301 eBT77 105991060208 +61011+8161BLKZI5B6Q
ool43 157 510549+ ¢5621 12574105854 1e5771 106082 eb1T9106271106320195981706061gLK21570
agl4ead 1589 ) 6196150162501 00399 106421 eb522]08801]19665, 10058110664 1067 1110879 spLK2156C
Qol43 159+# T1ebBh L9392 70)1s1a708r 0718/ alLK2lb90
ool4s lbae DATA AR 7 1el3101e13290e13331413351e1333113121¢290BLK2160Q
gat4as I R4 P1e23F 01238300237 3102369102359 93429)1a338, 143359103329 ]¢33001e328,8LK21610
00145 1629 21017010 2010409104045 040H ] o402 o8, 14496251 +460, 124591457 vplR21420
0n145 1639 310856510501t 0497 310495114755 10495910495, 14565210535,145232105209BLK21630
00145 164 4165200382201 e754 ) [ o780 io544, Jab481 105416541l +P43,02:30D:197]01BLRK2ZLIEHQ
golL45 165¢ 514685414564,14557, O+s2040021080841¢653,1259401e573» Os +DrBLK21650
00145 tbee 6106200196839 1¢624+1459101+68342+300+3100, Drsleb32,14608:1¢3309BLKR21GSHD
0ol4s 167+ T109786020608010560 Qe Oer 108221106600 e736000617 10475, QeoBLKR1I4T70
00145 1689 B1e827+ 125891106799 106863014409210560019522¢10eb63030508s 1064891627 vBLK2LGHD
gari4s 169¢ F19601s 195200195514 1e57F01eb130]¢62201060%/ BLK21690
so147 i70® DATA AS 7/ 1e151 15152011582, 1015251¢45391015391+153+BLK2L1T00
ooi4? 171 [1.243-1e242:112#1:lequt1-2%0-1.240’1-2ﬁ0|1o327:10326r]t425n1¢3ZQoBLK21710
Qo147 1729 2103235193220 10321 530393014392+ 31¢39)101939015038%+19388,10387+10840s8LK21720
oo147 17 3¢ v 34391« 4380108380 10437104340 104360 04Ty jo T4 e 4730108720147 10BLK21730
00147 174 104713147001 ¢5089 19503915060 1¢50H35¢500s1e500s 1498, Qo QesBlK2L740
noly? 175¢ BIvSUT e+ 0o 05480 1e53%0 15332 06456397805 10938, 040215441591 0628+8LK21750
oois’? 760 G106H v eS8 [ +b007 Jea90r 108051 10F7B852034642:65201 10517110442 1e87848LKR2L760
0al47 177¢ 7106230 52687010787 910962911 v50401¢51821¢53%41055]1219570¢1+5920¢1646189BLK21770
pols? |78 B1oyT8e10B08 1105179195281 1e536G1 Je5961 (9558514770 1e5060)081201e51%9BLK21T780
aal47 {790 F1ebR2601e5320 05372 4¢12%910130010220210220»1031001030721¢3B091¢378/81L,K21770
0oist 18p* DATA AT /104320145300 1eH477 3 1446F51e47741+470091¢4758LK21B00
auist 181 L1067 1o o476y 61T ndTTa oSG0 o781 10517 a1 4783050801248 )121+¢%982BLKZ)OID
0glst 182¢ 21 e485,41 4499/ BLK2182Q
onisld 183 END 8LK21830
END OF UNIVAg 1108 FORTRAN ¥V COMPILATION, D eDIAGNOSTIC® MESSAGE (F) i .
pLK2 SYHBOLIC 01 MaR 71 18:49:07 D 01543222 14 183 (DELETED)
BLK2 capg RELOCATABLE 19 MAY 71 0249144 1 agls245g00 24 it iDELETEDR)

0 01524530 14 119
& RDG B FOR,o BPROPG,BPROPG


http:61'615'1.62S'1.63qtlo6qZI116S211.660tl.665tl.b~6.1.66
http:1.5B9,lf589"f610fl.60q'8L~2J5.30

144

)

SUBRoUTInE BPRROPg

STORAGE USED

EXTERNAL REFERENCES

FoRye BPRoPG,BpROPG
UNIVAC 3108 FORTRAN V LEVEL
THIS COMPILATION HWAS DONE O8N 31 A

3.2,10 BPRrOPG

2204 0018 FS5g18H

oool 4CODE gpuzid
0oon *DATA 0gpiée
o0on2 ¢BLANK 000000

ogoa BETA
0004 HPTCP
onas HPRTY
0oQs HPTTC
Goo? oPTY
g QPTTC
0oLl RERR23
8012 NERR3S

{BLOCK,

Ue 71 AT 0912645

ENTRY PoinT 000144

{BLAOCK, NAME, LENGTH)

NAME }

CGRU R 000147 DTS
gG0é R 000000 HPTTL
g0l0 R 005000 OPTTC

y 704

15,
P JHS75,

e30%0 4318, «3236,

3063107/
07,
337462y
/

STORAGE ASSIGNMENT FOR VARJIABLES (8BLOCK, TYPE, RELATIVE LOCATIONs NAME)
poog poaaiz lac oool 00QQ47 20L 0003 R 009000 BETA
000d R 000000 FRH 00on R 000QSOQ FSYO 0004 R 0DQOOG HPTCP
pads [ 06044 is 0G0 I 000145 NPH oo0e 1 000l4é NPO
gooo R QO0D024 PH oQo0 R 09Q120 PO

0014l lo SUBRQUTINE BPROPG (IFLUID. PX, TSAT, 5Ve MU, Ke CPy PH )
DGio3 R REAL MU,y K

Q0103 do C

00§an3 be C OBTAIN SATURATED GAS PROPERTIES-AT INFUT PX

J0103 5e € BY LINEAR INTERPOLATION GF FUNCTION=PRESSURE TABLES

an1p3 L c

00104 749 DIMENSION FRH{20}, PHIZ20}, FSVOQ(2Q}, FCPO{20), PO{20)
00105 ge DATA FRH / +0592y 40837 1108, 256129 02119y 024833y 43160,
o105 Fe I 3703 4284y +4848, o5456r «FH42, BeDe /

aniao7? 10e BATA NPH 712/ PH /7 100y 144696y 20w 30+ HOas 5009 40
golao? iie 1 B0e¢y 90er LUOQes 150ey 890w /

goi2 12% DATA FSVD / 102394, 10144y 83785y 497710 +58952%s o494
goig2 13? 1 *41954¢r »357%2s +2p&58r +260347, 9226973 # 19582y +16902s
poi112 14¢ 2 «12531s «10721s +p905)s »07465, +U5B852r «Q3675 /

aoi 34 15° DATA FCPO / #2499 4255 2620 42704 +2801 +291

GOl 16@ 1 357 o383 o416 s457s e5f4s ebT4s 4719y o945 Je4?7,
poi11s 17¢ DATA NPOQ /2073 PO / 44261 570286y 700163y 850040y [§2e
pDo31é 180 1 121«51» 14349 [68.203 19582y 226489 240+84 29Be 28,
oolté 19 2 384.76r 434851 4B8B.6bs S547+5Fy 512408 653.060 737600
00116 200 ¢ .

31 AUG 7} 91263454152

0000 R 000074 FCPO
0005 R B0QUOO HPTY
o0y g 000QOO QPTY '



5 FOR 0 BPRUPG ,8PROPG

op1zl Zje 0TS = +5

go1z2 22e 60 To [(10,20),1FLUID

oolz3 23e 10 SV = 1728« 7 BETA { FRH, FHys PXy NPH 1

anlz4 24 CP = HPYCP ( PX, TS5AT+pTS 3}

golzs iSe My = HP3v { FXs TSAT+075 )} » 3242 o 3600, /7 12,

tolzé 264 K = HPTTC { PX, TSAT+DTS 1 , 3600, s 12,

00127 27w PR o Cp & HU / K

co130 280 RETURN

ooial 294 20 SY = BEYTA { FSV0sy PO, PX, NPO ) & 1728,

golaz 30e CP =» BETA { FCPO, PO, PX, NPD )

nolas 3le Mu = OPTV [ PX, TSAT40TS ) * 32.2 » 36004 7/ 12

oola4 120 K = QPTTC { PX, TSAT+DTS ) , 3400, / 12,

0a1as 33e PR = €p & MU / K

0olaaé l4e RETURN

00137 350 END

END OF UNIVAC 1108 FORTRAN ¥V COMPILATION, 0 o¢DIAGNDSTICe MESSAGE(S)

BPROPG SYMBOLIC 14 JUN 71
8PROPG RELOCATABLE I% JUN 7!

B HDG FOR,» BPROPL ,BPROPL

Sk

0aTt 310871 PAGE 104

15i04356 0 01406314
153504356 1 w1607268
0 016073f6

35
i
25

(DELETED)
(DELETED)



9%

"

FOR,e

3.2.11 BPROPL

BPROPL ,BPROPL

UNIVAC [108 FORTRAN v LEVEL 2206 00l8 FSGLEH
THIS COMPILATION WaAS DONE ON 31 AUG 71 AT G9i26:46

sUBRGyYTINE BPROPL ENTRY POINT GUO14a

STORAGE USED ¢

0000

BLOCK, NAME, LENGTH}

0uoi *CODE ggoz12

oDATA 0001646

aag2 *BLANK QQO00QU

EXTERNAL REFERENCES (BLOCK, NAWE)

Q003 BETA
0004  HPTCP

004as HPTYV
0aos HPTTC
ooay OPTY
0Q1o CPTTYC
ool NERRZS
ootz NERR3S

STORAGE ASsIGH

gooil

000012

¢0G0o R 0QOOOQC
0000 I Q0044
0000 R oo0o024

ool
0oios
0o1p3
aolo3
00lna
00103
o5lo4
on10%
polos
eaio7
oulo?
on112
012
oaly2
agi1a
o4
00114
00114
G018
oni11é

ls
zo
3o
Ya
Se
b
7¢
8o
99
1a=
11+
129
139
140
154
lae
170
189
192
20¢

NN

MENT FOR vARIABLES (BLOCK, TYPE, RELATIVE LOCATION, NAME)}

1oL, 2g0i acooay 2oL ' Qoo3 R 000000 BETA D000 R OORLI47 DTS
FRH Qo000 R 0O0GOSD FSYO god4 R 00000Q HFTCP 000é& R 00DGQD HPTTC
Is 0000 I 000145 NPH 0000 1 0Q0l4ée NPO 0Dl0 R QDOOOO GPTTC
FH 0000 R 060120 PO

SUBROQUTINE B8PROPL {IFLVID, PX, TSAT, SVy HU, K, P, PR |
REAL MU K

0BTAIN SATURATED LIAUID PROPERTIES AT INPUT PX
8Y LINEAR INTERPOLATION OF FUNCT]ON~PRESSURE TABLES

DIMENSION FRRL20i, PHI20}, FSv0(20}, FCPO{20), PQ{20)

DATA FRH / 4+5025, 4ett]18y 443384, 802123 441034 940032 39078,
1 JeBLEaBy 3072720 348377y 305484y 2499 s800a/

DATA NPH 7127+ PH / 10es 14646960 200y 30vs 40es S500s 400 70wy

| 8Des 9090, 1000 S50« 38500/

DATA FSVQ / «05489, 201510 «0l533, +0I557, «0158B2s s01609,

1 «0143%: 01670 201764y +Q1742y «0Q1783% «01830r 01882y 01743,
2 «0Z014s «D2101r Q2213 «0237 11 «02649%5r 403675 7/

DATA FCPO / +H17; 24213 %26, %31, o438, 444, oq55n i -3

1 »47F 49950 515y o5HB. o877+ 04241 26894 o787 09625 10335,
2 2.7%9t, 100 /

DATA KRO F20740 PO / 462612 574286, 70+163, 85040, 10200%,

1 1219251 14349y 168200 17982y 27645%y 260ebbr 278e2ér 33F042
2 IBY«T6y 4344551 4884464 547469y 6124080 653e06 737006 7

31 AUG 7) Pi26tHee OB

0000 R DEDO74 FCPO
00GS R 0000DO HPTV
G007 R 00000 QRTY



iy

[ FOR,e BPRUPL ,uPROPL
0oiié 2te c
goizl 22+ DTS = W5
gojz2 23a GO TO (10,20} ,1FLUID
00123 29 10 SY = 1728+ / BETA { FRE, PHy PX, NPH }
ooLzd 25+« CP ® HPTCP ( PX,; TSAT«pTS )
go125 248 My = HPTY § PXs TSAT~DTS ) ® 32e2 ¢ 3800« / 12«
colzé 27, K = HPTTC ¢ PX, TSAT.DTS ; , 3400, , 12,
oplzaz 28« PR = cP & HU / K
pe130 279 ReTURN
onlal iga 20 SV = BETA | FSV0, FO, PX, NPO ) * 1728,
ooiaz 3le CP = gETA ( FCPO, PO, PX, uP0 ) |
00133 32e MY &8 OPTY ( PX, TSAT=DTS } ® 3242 o 3600s / 12¢
00134 33e K = OPTYC { PX, TSAT=DTS 1 ¢ 3600, / 12,
06135 34¢ PR « CP o MU ¢ K
onlas 35e RETURN
aolavz 36 END
END OF UNIVAC 1108 FORTRAN V COMPILATION. 0 #DIAGNOSTICe MESSAGE(S}
BPROPL SYMBOLIC P4 JUN 71
6PROPL Colg AELOCATABLE 14 guin 71
B HDG -] FOR,® CODATA,CDDATA

DaTE 330871

151041585
15104355

Q
}
0

PAGE 104

01604536
016085246
g160555¢6

36
i

25

(CELETED)
(VELETEL)



g

5

FOR,®

CoDATASCpDATA
uNIyAC 1108 FORTRAN v LEVEL 22080018 FigraH
THIS COMPILATIUN WAS DONEL ON 317 AUG 71 aT 0gi2é:47

SUBRQUTINE CpDATA

STORAGE USED

{BLOCK,

ool ¢CODE
paeo SDATA
gog2 *BLANK
ao003 STAB

EXTERNAL REFERENCES {

0004  BCDINT
gcos SQIp

quaé PACK

pooz NRDUS
anio 1015
o1l N]OZ2S$
Do12 Nwous
o3 NERRZS

00} 4 NEXP9S
6Q1s NERR3S

ENTRY POINT QUL774
NAME, LENGTH}
002005

Qno3g2

000140
aoo504

BLOCK; NANE)}

I 2.12

CDATA

STORAGE ASSIGNMENT FOR VaRIABLES (BLOCK, TYPE, RELATIVE LOCATION, NAME)

Q000
Qoo
0001
0goid
aqal
aoatl
goal
aqot
0ool
oot
oqQel

ooot |

aaol
aool
oaqol
Qaol
0p0ot1
ooot
0goog
oQoo
0poo
elelupe)
‘ag0g
ooao
0ooo

goo204
qaqgol 4
o0ouzées
opoag’?
ppaans
goc4t7?
goa4sr
aaQs7é
gugeso
golo3l
golu4s
oniL7d
001253
nolaze
001452
Nol1562
g0le4é
po1717
gggzil
ggozz3
oDp14é
pognz2z7
000231
poozZooD
oop163

e =]

1o0f
1444
160L
200L
2504
3poL
3400
AB 0L
q60L
4BSL
5345
8REL
610t
650L
4801 "
740L
7760
8200
87 OF
oP
IBEG
ICTYST
1EG
[1DP
[HENUS

0Qo0 00a2pé 110F
ooot QuUDoRY 1506
oool 000045 1646
oGot 000312 220L
agol Q00364 2604
oool 600422 3toL
gao! 0004 27 3446
000} Do0gel3 390L
cool GOg703 462L
ogol 00105% 500L
ooot 01115 s40L
nonl aol1t77 570L
ooo! 0a1271 &20L
L0003 001331 &0
ocol 001456 a%0L
oool 001556 142G
ogol D0lé&51 780L
0001 CL1723 83pL
ocol CO1752 8soL
QGoo 00GiS0 |
0poo c0p239 18757
goaa co0g223 10p
0ooo 000233 JETST
Bono geL2al jJk
0ooo Goooao {NT

o e

oool
oonl
0ool
oool
ogoil
oool
a0t
opod
eootl
ugdl
Qoo1l
Gootl
0pnol
ucol
0ggl
0aal
goel
gool
Gpol
Lpod
ogoo

' 0o0o

0GcGo
ugoo
0gao

P e ]

0oonsy
outlar?
poe2rz
con13s
DEoY490=R
opo3se
goo5 27
oopé2s
opo73l
aoluél
voliio
ppla2lé
0nl 254
api40%
oglLs0s
001577
colras
oGl727
DotL754
pgoooz
opha2a7
voolez
Qpot7a
oppo244
oGDlEY

1204
1560
1654
223G
2701,
JiZeg
3500
HO0L
LY
Slou
550L
580L
627G
bbbl
jooL
750L
7905
840,
a%oL
lavp
1CHTRS
1DTEST "
1EXP
LY
10

ogol
o041
ooal
oood
gool
0001
gadl
000!
ooQ}
Qootl
qugl

pool

cool

oupt

0aol
oagul

aGod

poot

o000
pooa
pooo
0co0
oeo0
noou
Quog

P e ey Pt s O

00QQs7
ooDzia
000302
a0l 94
000405
000443
GogssZ
0Qoé3s
000751
oolo74
gogli12t
polzas
aplall
o0l4i3
001547
poléaie
got7ia
apl7ag
0puz2zs
Gooz243
[Lh TR
Gop237
0gpze3
puo240
OO0 4%

b3l
is9k
laol
2276
2804
320L
360t
420l
47 0L
5204
85 2L
590L
4oL
LY-YAR
T20u
EX-To[ R
Bogl
8501
AX
{APTST
Icom
10157
IFLAG
ILPAR
I0¢TH

31 ayG 71

gual
0003
004}
ocal

nGaal .

cogl
quai
cooi
oool
ooal

oaol.

uood
gaaqil
ooy
coej
0og}
eoo!
0001
coon
nooo
6003
onao
o0on
coan
0000

3;2%:47.653

Ogolu3 4oL
ppon3% 14606
0gQo30d §90L

. 0pojs7 234g

A s T By gy S

coo4ié 2904
Oo04&0. 3304,
oogss55 3701
oooé4é 450U
0007t %726
DOE19¢ 330,
Dotlz4 553
001244 600
Q01337 6450
OOl1HE3 AT7QL
go0is2b 7226
01627 7704,
DOI712 Bioy
QoL734 BoOL
0gou00l BcoTaL
aoolael 18eps
000000 JCOUNT
00ol52 1END
0Qeis3 IH
poo234 [HINTS
Qouisé JPER



6%

cooo
0oo0
0003
ogoz
o003
oooo
Goad
agao

00inl
ooial
opinol
goipl
00101
ooiol
ociai
goigl
Raipa
oplpg3
onlod
2o01p4
goloy
onlok
ootps
oolos
00105
g0i05
Quics

oolios
00lp5

001gs
onEgé
aolos
adlos
ao0los
02lpé
Goloé
oolopé
O0l10s
oGl
Q0107
Qoia?
aoiar
Qplp?
0oia7
Qoio7
Qoin7
coln?
onlo?
goloz
00110
op§i1D
oo
Qo110
0010

g FOR,e CODATA,CDDATA DATE 350871 PAGE

1 000&3g IPLTS 0vo0 1 00G234 IPTST 0000 1 00Ol yH IPTSH 0oo¢ 1 DOO241 IREP
1 000157 ISEP 0000 1 000123 ISEW puao 1 0opazs ISP goUC § 000232 ]5TK
1 pooool }TYPE 000D I D0D22&6 )X ppps 1 000147 s poco I 0Q0Ll51 J
1 ocoooal Jour Opoz 1 GOCOQ2 kKOUT 0002 I 000003 KRBF 0003 | 000004 KsYMg
I podgo3d taop Qooo 1 aU0pl4l LE 0p00 I 000171 LI gcoo 1 000202 LL
I QOCl&5 N U600 I 00GC140 NADR 0000 I GOOL25 NAME oUOB I GDoOiV2 wNe
I 000145 NOCAS 9000 1 00G175 NRECL updo § 000176 NDECR p000 I 0DAOI5%S NGP
I 00C170 R 0000 R GOG225 5P 0000 R 000L77 XX
leo SUBROUTINE CDDATA
20 Crocone
3 CeaeaelDDATA IS5 A YRRIABLE FORMAT CARD INPUT ROUTINE WHICH wikL~
H4eo Ceesreil) READ A CARD,
5a Cosnrei{2) PRINT THE CARD IMaAGE,
be Coeensld) PROCESS THE DATA FIELDS A5 NECESSARY AND STORE THE PRUCESSED
e Cenpnse GaTAa IN A BUFFER (KRBF}.
8o Coreane
e INTEGER
i0v ° BCDTEL
lie Cooenn
128 POUBLE PRECISION
130, s DP
14e Ceonne
159 DINENSLON
ibe s 1COH{72) pISEQI2}
§7e o, NAME(]2) +B8CDTRL (101
i8e ey iDP(2) nLECZ)
jve ey ICHTRS(15)
200 Cooerc
21e CeesseKABF IS THE DATA S5TORAGE BUFFER
220 COMMON JIN,JOUT,KOUT ,KRBF (109}
23¢ Leasas
240 CoeevaeTHE FOLLOWENG COMMON glLOCK CONTAINS THE INPUT TABLE QF VARIABLE
28« CnocnoNAMES AND STORAGE ADODRESSESe
2a¢
2790 C 2 ¢ 4 » 0 ¢ 0 & & ¥ 9 9 a B 8 » 8 B P R & O O O O PO OGO e G e D
28¢ c o L4
290 [ INSERT PROGRAM SYMBUL COHMON BLOCK o
30 C @ o
ile c COMMON /8TAB/ JCOUNT, TYPEs 1ADD, LADU, KSYMal H
J2e COMMON /STAB/ ICOUNTWITYPE,IADD,LADD,KSYMBL 320}
3de [} @
340 C ¢ & ¢ 86 0o ¢ @ p a 0 @& g4 ¢ 0 0o & 0O e p O B T 9 O G & P 4 T3 € 8 O 0 O
35« [
oo Cosavo . ’
17 Creoae ICOUNT 15 THE NUMBER OF VARIABLE NAMES (CR LOCATIONS ALLOTED FOR
3Bo CeonaeNAMES)Y IN THE SYMBOL TABLE (KSYMA).
39+ CeeepeRSYHB 15 DIVIDED IN 2 EQUAL SECTIUNSe THE FIRST HALF CONTAINS THE
40w CrooesBCD EQUIVALENT OF THE VARIABLE NaME. THE SECOND HALF CONTAINS THE
410 |, Covesoc0CTAL STORAGE ADDRESSES OF THE VAR]ABLESH
420 EGUIVALENCE
43¢ o (pP yIDPIL)D) » L 5P »15P)
Hiym ey iR P AKX
4bae o, [ JCHTRS({1) ]CTST} tCICHTRSL2) L, 1BTST)
Y440 #, [ICKTRS(3) H»IEW) P LICHTRS (41 L, 1STR)

108

goog
sl ]oks}
upoe
ango
aono
ooon
uaon

] 009245

P el

hEsEL T
aoanon
000143
oooled
oconie?
oaolee

IRP AR
15757
JIN

L
HINWSA
NCUL
NN



0s

47
LR
49 4
50e
Sle
52«
53
S4%a
55
Sée
57¢
58a
S9e
400
ble
620
63
LRE
55+
Y1
670
48
67
70»

[-]
iis
<73
74e
75
760
770
78¢
79=
ane
81e
82e
83
BYe
B5e
B&e
87¢
BB
8%o
900
Fle
F20
¥3a
FHe
75
Fba
3.
98¢
9960
130
i0le
102+
1030
1049

i® FORy» DUATA,CODATA DATE 310873 _BAGE

ey [ JCRTRS(5) AT} s LICHTRS (Y 2 IMINTS)
2y (ICHTRS(7) ,IPLTS) v (ICHTRS(8) L,IPTST)
oy {ICHTRS (9} ,1DTST) » (ICHTRS (10 ILPAR)
s, LICHTRS(11}),1RER) r LICHTRS5(12),15T5T)
2, LICHTRS{13),14PTST) v (ICHTRS(14),IL0}
o, {ICHTRSI1S},IRPARY
Crovas . :
UATA (BCOTBLIL) L=l,yi0} /
* 1HD vIHl s EH2 W 1H3 s LHY
%, 115 P 1He 1 1H? v1HB P 1HY ’
OATA
e [CTST / 1H, / »IBTST 7 LH /
ey 1R / iH=o / »ISTR / e /
e, IETST / JHE / yIHINTS / MH~ /
e, lPLTS / 1K+ / 2 LPTST ¢/ 1He Is
*,1pT5T 7/ 1HD / yILPAR  / LH( /
e IRPAR 7/ 1H) / yISTST /7 LlH/ /
9 IAPTST 7 1H! / 2 IL0 / 1HO /
e, IREF / gHR / »10€TH / 04pUOOOOCOCOD "/
«,NDCAS / SHENDCAS / y IBEG / GHBEGIN
s LE{1} / 238 / sLE(2) / aops o
Croeen

CeovrahDJUST MAXIHUM EXPONENT OF OOUBLE PRECISION VALUE IF ON 70%%
IF(IBTST+LT+0) LE(2) = LE(1)

Cresns

CeseosREAD IN CARD IMAGE
READ (JIN,IQQYICOH,ISER
100 FORMATI7ZA1sAb4A2]

Ceasvase
CorvvesnRITE OUT CARD 1IMAGE
1F (JOUTeNE«D} WRITE (JOUT 11022 cOMILY jLm)o72) ¢ SEU(L) 1Ll 2)
110 FORMATLISX72A1,10446442) :
Croves
1 =
v o® ]
[IEND = @
Cravecr
CreavaSKIP AROUND ALL BLANKS (IRTST!
120 IF t1cOMIl1aNESLIRTST) 60 TO 140
130 IF (JENDSEQel) GO TO 480

1 o [+}
IF (I«GTe72) GO TO BaQ
G0 To 120Q

+ 0
1490 IF ([COMCI)WEQeICTST) GO To 13D
IF (JCOM{I)eER+1STR} GO TO 280
IH =0
1o = 0
NGP = D
IPER = O
ISEP = O
NADR = @
IBCbS = O
IDTEST = @
IHINUS = O
MINUSK = O

Cesnan

CeannsBEGIN SCAN OF FILELD

109



18

[ FOR ,» CODATA,CDDATA DATE 310871 PAGE 110

Qp222 inse DO 440 N=1,72

ol F3-1-3 i0se NN & N

00225 lg7e CrevasCHECKING FOR A DI1GIT Q=%

00226 lose DO 150 bL=1,10

00231 . log9s IF (LCOMON) EQ,HCDTBLILY) GO TO 440
0p233 110# 150 CONTINUE

go2ald Py Crenns
a0zad ll12e Creo+aellDOK FOR KEY CHARACTERS

002215 bi3e po 153 L=1,14

00240 lite ~ IF (ICOM(N)+EG,ICHTRSIL}) GO TO 154

ooz42 115 153 CONTINUE

00244 flé6w GO0 TO 480

op24% - 117 186 GO0 TO (420,960+220,200+3B80,1465,150,390,370,280+15%F+270,462,90010sL,

00245 118¢ qDQIl'
Q0245 119 Cesos o FOUND AN Ry CHECK FOR REPEAT GROUP

Qoz4é 1200 159 IF(NsEQsI) GO TO 450
Go2so 125e IF (IHWEQ»1) GO TO %6460
Qp2s2 1220 iIF (10.EQs1) GO TO 450
no2s4 123« NCOL = N =~ ] .
00255 j24e CALL BCDINT (ICOHM(IYM, NR, NCOL}
00256 12g5e IF {NCOLe»LTe«0) GO TO 818
QU2e0 1240 KRBF{J} = 43

0dzal 127 KRBF{J+I) = NR

0ozZ&R j2go J o= oJ+2

0g2¢62 1290 I = N

0244 {30 G0 To 130

00244 13l% Corunee ' ‘
QD244 220 Ceone«TEST FOR SIGN OF NUMBER (N=1) OR SIGN OF EXPUNENT (NeGTs[)

00265 133e 160 IF (N~1) 8604604190
Qo270 P340 165 fF (N~1) BsDa}70,180
0G273 | 35e 170 IMINUS = |}

00274 13é0 G0 TO 440

00275 1370 180 MINUSX = 1

Qo274 138e¢ 196 NGP = 2

0oz?7 139e GO0 To 550

aoaz? 140» Ceonan

Q277 141 Cevwe o FOUND AN ASTERISK (END OF RECURD)
oo3go J42¢ 200 IEND = |

aoaal - j43e G0 TO 420

po3gl ld4e Corsnen

go3gl 1450 CovaasHAVE JUST FOUND A SYMBOL

no3gz2 146e 220 NCOL u N={

003ol 147 IF (NCOL«ERsD} GO TO 130
Ao3Ins 148+ CALL SQZB{ICOH{I),NCOL)

G03gé t49¢ ” IF {NCOL#EQe0) GO TO 130
00310 1500 CALL PACK{ICOM(Il}, KAME, NCOL}

0c3io 1S9 Creens
Qo3jc 152¢ CesnveTHE CURRENT FIELD S A SYMBOL {6 CHARACTERS QR LESS}

0gayl 1539 230 DO 240 Lal, ICOUNT

00314 154 IF INAMETL)EG.RSEYMBI(L)) GO TO 250
goatré }She 240 CONTINUE

00329 564 G0 TO 260

0oiza YA Crenes

003zl [5Ba 250 L = L+1COUNT

QG322 1599 NADR m KSYMB({L)

0D3z22 1460e 2460 KRBF(J) = |

0o0dz4 L&l» KRBF {Jel) o NAME(Ll)

30325 1462w KRBF {J+2} = NAOR



AT

on3ze
0p3z7
09331l
apast
00aal
g03sz
0pail
00333
003zl
00334
Dodas
0paaz?
anagn
30344

00342
Q0343
00344
00d4s
0paso
Bpo3s2
00353
003549
00354

op3s0
0Do3sl

8838}

Qa3sH
0345
Do367
0Giyo
0Gazl
oQizz
00373
0o3i74
G0a7s
00377
o377
Q0400
goso4
QgnHpé
sERR]
o042
oou32
po412
004313
00415
00417
qagzl
Qo422
00423
00423
00423
oo4z4
0a4zé
00430
00432
gg433

ib3e
1é4e
l4gs
lébse
l&1a
1480
149a
1700
17]1e
172
173
174+
1750
1750
177+
178+
1770
180w
181e
1820
iBae
l84%a
i85+
18pe
t87 o

1883

17ge
191e
1920
193a
1940
175e
19¢6%
1979
198+
|990
200n
20} e
202a
2030
204
2050
2050
207
208+
209
2lDe
Zlle
Zl2e
2130
Zi{4e
215«
2i6n
FARA]
2i8e
2190
22(e

& FUR, e DOATALCODATA
om J+3
IF (IgCDS+EQeITTGY YO 290
GO0 To 790
Coremen

CeseevDIMENSION GROUP
270 NGP = 20
GO0 TG 300
Ceoraye
Croers e SUBSCREIPT GRQUP
280 NGP = a0
IF ({IH NEs]} G0 TU 290
18¢0S = 1
GO0 TG 220
290 18¢Ds = 0
300 LI = N
NCoL = g
310 LI = L+t
DG 320 L=1,10
IF (1COM{LIeNEBCDTHLILI) GO TO 320
NCOL = NCOL+|
604 To 310
320 CONTINUE
IF $1COMILT}+NESIBTST) GO TO 33D
NCOL = NCOL+]
G0 To 310

Cr 38  lF (1cOMLIIwNECICTST) GO TO 350
KRBF [J) = NGP+3
KHBF{J41) a [NT
Jo= a2
NCOL = O
= L
NN = L]
IF {ISEPEQ«1} GU To 130
60 To 310

350 1F {IcQMiL]I«EQeISTSTY {F tNGP~20) BHO,d40,840
IF (ICOMILI)eNE«IRPAR) GO TO 840
IF (NGF=30) 840+360,840
160 I1SEP = |
GU T0 3440
Coetnra
Ceaved FUUND A Dy CHECK FOR DOUBLE PRECISION
370 [FINsEQsil GT TO #4&g
IF ({IHaEQel) GO TU 440
1F (1D0.EQel) GO TO H8Q
[OTEST = |
NGP = 4
G0 TO 520
Crovae
CoeseasFOUND aN E, CHECK FOR REAL
380 [F{ne«EQ«f) GO TO H4S5g
IF (IR«EQei) GO TO 440
IF (I0.EQet) GO TQ 450
NGP = 2 .
G@ Ta 520

CATE

Ji1ue?y

AGE

111



£g

00433
00433
00439
00436
0o437
00440
Go440
00440
00441
Qo443
Qa4 44
00444
LER L
00445
touy?
Co4s1
0045y
0o4si
00452
00%53
00455
Do4sé
00460
00462
00464
00444
o447
00467
Qo4s7?
oo470
ao47t
00474
005g0

a0caz.

00503
coso%
00s05
ga0s06
ooso?
0as1D
00511
08513
o0ns15s
gosy?
00521

0gsz2
00523
0B524
Dos2é
QoS30
gosai

00saz
00533
LWERTS
agsar
00541
0os41
QosHR

221+
222+
223,
224¢a
225¢
2269
2270
22849
229
2300
23]e
232
231e
234e
2359
4360
2370
2380
23190
£4Q0
2410
2420
243%
244e
2450
2Y4de
247%
248e
2490
250¢
2510
2520
253%
2540
2550
2560
A57¢
258¢
i5%e
2600
26w
24629
2630
264e
2450
2460
24670
2480
2690
2700
2719
272e
273e
274w
275
RTée
277%
i78e

B FOR.s CDDATA,CDDATA

COIGQQ
CenvnesFOUND o DECIMAL POINT
390 IF(IPER,EQ,]1) 60 To Bsg
IPER = }
NGPF = 2
GO TO 4560
Crrerva
coreoaaFOUND AN Oy cHEcK FOR OcTapl
KOD IF{N«NE+I) GO TO 450
10 = i
G0 To 440
Crovee
CessoeEND OF RECORD
420 IF {IH.EQul} GO TC 470
IF (I0NE«]) GO YO 770Q
GQ TO 470
Corvan
Co-oo.BCD DATA
450 {4 = 1
460 CONTINUE
NH = 73
IF {IH«EQe]) GO TO 470
IF {IPER+EQe]} GO TO 800
JF {i0«EQel) GO TC 690
JF{IMINUSsERS}) I=]+1
NCGL & 721
G0 Tg 780
Coseoa
CreonaeBCO STRING
462 L = NN+l
D0 4464 LInLs72

IFCICOMILINeEQeIAPTST) JFI{LI~L} 840+8401404

464 CONTINUE
Llia73
IEND=m)
466 NCOL a LI~L
NGP = &
CALL PACK (ICOM({L), NAME, NCOL)
NN ® LI
GO0 TO 485
470 IF (NNeGTa72) NN = 72

IF (ICOM{NN)LEQ.ICTST) GO TO 500

IF (ICOMINNILEQ.ISTR} 60 TG 5OQOD

IF (ICOMINN)SEQsIBTST) G0 TO 500

NCOL = NN«f#}
NGP = &
HB0O CALL PACK(ICOM{l}, NAME, NCOL)
IF INAME{1)+EG.IBEG}) GO TO S10
IF (NAHE(1}.,EQ.NDCAS) GO TO 51D
485 KRBF{J) 2 NGP
KRBF{J+1} = NCOL
J oo JeZ
DO 490 L.m1,NCOL
KRBFLJ) = NAME(L)
490 J & J+|
G0 T0 7%0
C'EOUB

00 N » NN~

DATE

31087

PAGE

iz


http:L.IzsL.72
http:IPER.EQ.IJ
http:11H.EQ.ll
http:IF(~.NE.ll
http:IFIIPER.EQ.II

VY

D043
g0543
00544

005458

op54é -

BO547
gps5s0
005506
Dossl
0pss5d
0055 4
0DE54
00555
1121394
00557
00557

gpsen’

00541
0osaed
José3d
00846
ops70
aps72
ons74
Qa5746
Ogép2
opé&pad
qosp4
00605
opége
gpéjo
OR&1d
0oeyR
0pé3
Qué 14
o0& s
opey7
QDé20
0gsz20
Gaosz
Qnéz3
ooéz
00&26
Qo&3l
DO&43d
004624
DOé&zh
anéas
00637
005y}
00643
LR
Q64
Qoéus
006u?
00é50
Q0é6s0
aassi

2799
280e
281l
282w
283e
28B40
2850
286¢
2870
288a
289
290a
291 =
292
293¢
294 a
2954s
296w
297«
2980
295
Aooe
I0Le
IgzZe
3G3a

A4
ib5e
3gbe
307
3g6e
JDFe
3iGe
Jile
J12e
130
I14a
315«
dlés
J17vw
318«
3190
JZ2Qe
321
dzza
3230
324«
325
326
327+s
JZda
129«
3300
J3le
3320
3330
A3
335
336+

14 FORy» ‘ATA:CDDATA

G0 To 470
c'!o’.
510 KRBF{J} = §
KRBF{Jda1) = NAHE(L}
KEBF (J+2) = NADR
Jo= Jea
G0 T0 790
Crogae
520 IF LicON{N+1)sNEVIAINTS] 60 TO S3p
HINUSE m
0 TO s5yb
c’#ooo
530 IF (ICOMIN+L)aNELLIPLTS)Y GO TO %50
540 N = N+
COtuco
CoesasoPICK UP EXPONENT
550 NCOL = g
562 NCOL = NCOL + |
553 NC = N + NcOL + |
[F{NC=731) 55535704860
5§55 IFCICOMINC)IeEQ«ICTST) GO Tg 570
IF {1CONINCYVEQRW15TH)Y GO TO &70
IF (ICORI{NC)<EQ.IBTST}) €O YO 552
IF INCOL+GT«1) GU TO £52
IF {1cOMINC) eNEIMINTS) IF (I¢OM({NCI=IPLTS) 852, 558, 552
HINUSX = 1
558 N & NC
G0 TQ 553
570 CALL BCOINY (1COM{N+l}, IEXP, NCOL)
IF {NCOLLT«0) G6U TOU 830
N = N + NCOL
580 tFTS%W = O
DP = D,000
NOECL = O
NDECR =« A
IF {ICOMII)«NE,IMINTS) 60 TO $90
{MINUS = 1
G0 TO0 &00
Connee
590 IF [ICOMIT)#NELIPLTS) GO TO &l0
S0 I = [+
IF L1+GEeNN) GO TO 64¢
610 DO 620 L=},19Q
IF L1CoH{l)enEsBCDTALILY) GO TO 620
X = Lw]
G0 To a0
Creesse
620 CONTINUE
IF (1CoM{11EQWIBTSTY GO To 400
IF LICORII)HELIPTST) GO TQ 450
IPTSw = 1 ,
GO To &0C
Craense
630 [F [iPYSWeNE«O} GV TO 640
NDECL = NOECL+! .
G0 TQ &30
Crrone

440 NDECR = NDECR+!

\

gATE  3loa7i H‘-

113


http:IIPTSW'NE.OI
http:tl.GE.NN
http:NeOl-GT.II
http:tf(ICOM(NC).EQ

39

00652
GOesa
004653
60sc4
0D&5é
BO656
0oé54é
00657
00661
D043
00646
004647
00670
00671
Gderd
0Qe7Y
0D&7é
00677
00700
ograol
ao7al
g0702
00703
00704
0705
00704
e0704
go7ge
00707
Qo730
po7yl
ga7i2
o714
ga7ls
00716
o717
072}
Qo724
0072%
¢Q727
00731
00732
eo737
00741
00744
oa74s
00747
0G75G
0a7sl
00752
007523
00753
20754
00756
06757
00741
00762

337
138+«
139
400
i4le
3420
343
kLEE)
345e
kR F-1J
347e
3R8e
349¢e
A5Q0e
35140
AB2e
3539
JS4e
155+=
54w
3570
358¢
is9e
d40%
Ahle
362¢
3639
540
345
3460
470
34890
A% e
370e
3Tie
3720
A730
37 4e
375¢
3760
377
378¢
3790
3800
Jgle
38z2e
3g3e
gqe
385
3640
3ave
a84ae
387¢
90«
391l
392e
A73e

] FOR,» CDDATA,CRDATA

650 pP = DP4{0.0 + XX
60 70 400
Corunse
40 EF(MINUSXsEQRel} IEXP = =1EXP
1gEXP 'm JEXP = NpE(CR
Cosvey
CeesesTEST FOR UNDERFLOW aNp QVERFLOW
IFLIEXP«LTo=LE{IDTEST+LY) pP = D400
IF{TEXP+GTe LECIDTEST+1)) DF = 104p0aalECIDTESTS]),
IF{IEXP) 642, &66&4 664
462 PP = DPR/L10+D0aalABS{IEXP))
GO TOo 6dé
4464 pP = DPe{l0«DOooIEXP)
666 {F(IMINUS«EQel) DP = =-pP
KRBF (J) = NGF
If (JDTEST.EQel} GO TO 470
SP = Hp .
KRpF (J+1l) = ISP
JoeoJte
G0 TO s&0
Coevne
470 KRBF{J+1) = 1DP{L)
KREF(Je2) = JDP(2}
o o= Y43
480 | = N
G0 TO 130
Coooro
CoavesOCTAL INTEGER
4%0 1IDpP = O
Ix = 0
IJE = 1+1
IF (NN«GT«72) NN = 72
L = NN = ]
CALL 5QZ8 (ICOM{IJKE, L)
700 I = [+}
IF (§[eGTe72) GO TU 720
po 710 Lwul,8
LL = L
IF (1com{l)e«EQ.BCO7BL{L})} GO TO 750
710 CONTINUE
IF (ICOMI])ER.IBTST) 60 TOQ 720
IF {ICOMCI)eNELICTST) IF {ICOM(I)=ISTR) 850,720,850
720 IF {{10P«EQei2) GO TO 740 ’ .
Do 730 L=lIDP411)
730 1% u lXe8
740 AX = OR(IX,IFLAG)
KRBF(J} = 7
KREF{J+1) = X
J B g2
ic = 0
G0 70 790
Covnes
L 750 IF {IJKWNEWI? 60 TO 740
{FLAG = O
IF {LLsLT«5) GO TO 740
IFLAG = 10CTH
Lk = LL-%

DaATE

Jjce7y

PAGE
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W &

95

o744 3750
Qo745 396¢
00765 397
00744 A7ae
Qo776 397s
Qo774 4000
eo77s 4ale
00776 4o2e
Qo7z7 4030
gi1ogt Ha4e
01003 405
diogk 40hbe
c10ps 407w
010pé 448 e
cidn7 4090
010p7 110
01010  H4iie
01041 412
0101} 4130
01011 #414e
pgi1op 2 4j5«

& Foa,e.uunm.cuonn 0aTE 31087 el GE 115
110P = 11DP
G0 Yo 7800
c'.."

770 IF {]JPER+EQe«1} GO TO 80D
IF (IHINVS+ER0) IF (ICOM{Ji=1PLTS) 776y 773, 776
773 1 =2 1 + 1
776 NCOL = N =~ 1
780 CALL BCDIRTOICOMEE), INT, NCOL)
IF (NCOLeLTeD} GO TOG 810
[FCIMINUSEQLL) INT = «INT
KRBF(J) = 3
KRBF {(J+1}1 = [NT
J o2 g+
790 1 = NN
G0 To 130
Corvesne
800 [ExP = O
0 To 580
Cornae !
Craas s ERROR ON INPUT STREAM
8l0 N = [ ~ 1 = yLOL

01013 Hlbe 60 To 8560
01014 4i7 e 820 N = NN =~ NCOL
01015 4lae GO0 Ta B840
0l1016 4i9e 830 N = N « NcOL
01017 42Qe GO0 To 840
gidzo0 421a 840 N = L1
01021 422n G0 To 860
0l0z22 4234 BS0 N & |
1023 424« 840 RRpFlJ4) = ~!
clozy 4288 . JRITE (KOUT+B70)ICOMININ
giban 4264 870 FORMAT(26H ILLEGAL USE OF' CHARACTER Al !9H 1IN OR AFTER COLUMNIZ)
01031 4279 GO J0 890 .
0103 428e CrowaeSTQRE VALUE OF ZERO IN BUFFER TO INUDICATE END OF CaRO
0103z 4290 880 KRBF(J) = QO
g10a3 430¢ 890 KRgF(109) =
0i0ay 431¢ RETURN
01035 Hi2¢ END
END OF UNIVAC 1108 FORTRAN V COMPILATION, 0 oDIAGNOSTICoe MESSAGE(S)
CODATA SYNBOLIC 14 Jun 71 (5105338 0 Uje50122 14
CDDOATA CQDE RELOCATASLE 14 Jun 71 19i05:38 1 Uj6s3782 36
U 01664524 14
® HDG FORy s CHAM ,CHAR

432
i

109

{DELETED)
(DELETED}

"

N
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FOR o

3.2.1
3 CHAM (Bl -~ PROPELLANT TURUSTOR GAS GENERATOR AND TURBOFUMF)

. CHAM,CHAY
UNIyaC 1108 FORTRAN ¥V LEVEL 2204 Qo014 Fseled
THIS COMPILATION WAS DONE ON 31 AUG 71 AT 09:26:52

SUBRQUTINE CHAR

STORAGE USED (BLOCK,

TURZOP

onal sCODE
ogaoa «DATA
Qaaz eBLANK
ogo3 INOAT A
goa4 con

apgos CONS

030ae CCPCX

EXTERNAL REFERENCES

6oQy  OPTCP
0010  OPTCY
001  HPTCP
0012  HPTCV
Do OPTD
0old HPTD
go1i5 NERRZS
0014  NEXPSS
QoL7?  5QRY
00200  NMEXP&S
0021  NwbUus
naz2 N[Ols
L0023 NIO2s
002%  NERR3S

STORAGE

gooL  poogaé
pool  oololz
0Bo1 006210
gog1  ogsolz22
Doc1  OgOi&2
0003 | 606221
o004 R 000132
0003 000740
0003 R 0U6451
0004 R 00504
0000 R GOOQR!L
0003 R 00102
p0GG w DOOO2S
Q003 R 004575
2004 R D047
0003 R 006447

ASSIGNMENT, FOR yanlpplLES

IL
lsy
L77g
2oL
qzL
Ay
ARERC
ATOQ
CEF2
CONCT
CPx
cy

o]
DlaT
FagP¢
GR

ENTRY PofnT 00545

ERTRY POINT 001572
NAME, LENGTH)

an1s7?
000126
poaoeo
011610
004525
oogeo3d
oopoo7

(BLOCK, NAME}

oont 000757 1L
opotl Doo42Y 1g0L
o500 QRGo3E 190F
gool G0l%25 2004
ooonl 000063 s

Qo4 R Q0QOQO AREA
0003 R 006066 AREAT
Q000 R QU027 g
0Q0% R DO5260 CF
opnd R QU714 ¢p
0QQd R 00646é cpz
Q004 R QO063IBE gyEL
0004 R 00GD36 DELAL
QQo4 R Q0&277 DMYENT
0ppY R QDBATE FRTC
Qog% R 003132 H1

. agndq

tBLOCK, TYPE, RELATIVE

ool
gool
onol
0001l
ol
0003
anga
[Reula]
agagy
Doos
o0ocY
opon
Dpo3
oo
goQu

|

LOCATION, MAME]

DJ[RODI DX

0go7?s
o003
conno4
Qo277
gon2de
0pD&074
goslzl
0ago3a
npe42z3
0ggaou
00500LS
06067
dpn72?
ooog32
0pAsdG2
budgas

(30
160L
Igll
2224
551
AREAE
AR AN
C
CGETC
cpLx
CSTAR
CYGAS
DIAD
EP
Fe%g
HOQ

gueot
po0!
oDOo}
Qaal
0ooi
0oo4
aGol
0003
ouoh
oadg
(M k]
oudu
DOO4
BRO4
ooiq
[MIeRRY

2D

MmO T DO D

Qoglzz2
D0BI&4
nogT2s
ooGQlze
ooG2s7y
0onaTA
0D6625
pusis?
pOBY 36
BO0o0l6
006203
auuyz2
600224
BO6360
sl
faaean

i2pk
1698
lgal
3a.
60
AREAL
ATD
4114
CETANK
CPGAS
w3z
cé
uilalki
ETAT
FRL
HPTLP

31 AvG 7y

.goul
ool
agant
oo}
0000
opoy
0OG3
(i ek}
ooaod
noagy
UE03
uuoo
oou3
uoos
uoos
o0z

T xR AJr-RN AL AD

‘poogld
. 00Dg0Y

nooonsl
boo715
uegnze
opol7o
0pé6l3
BLEY L
0046431
ou&443
0haly?
obun2a
000734
Qoogaez
oooool
400000

912461524348

1236
1904
21,
Istg
A
AREAK
AT1
LEFL
CeTANK
CPY
CTw
ce
BlaP
Fg

[cY+
HPTICY



85

Qo4
aoge
0004
apo3
Goo4
acold
0004
opoo
00D+
00GH
0004
ap03
agos
ooo3
0004
0004
0oo3
gooo
go0a
Qpg3a

001nd

4684

00103
Qoiod

Da1o4
003o%
aolosk
goigs
00105
aoLo5
goios
Q0105
0oins
Dn1os
gQilos
00108
gnlios
ngigs
6oloé
poio?
00107
00107
goia7
00107
oolg?7
Doolo7
o0io?
Qo0la7
oaig?
ogloz?
ooio?
foiio
0ois!

R 4aGOoQQo
i gooala
R pO50%2
R 0034123
R 004754
1 006116
I 002646
R 000014
R QQH772
R 003420
R 0C&3%0
R QDb663
R QQDG65]
R 005711}
R 0D&312
R 0D&é416
R 001132
R QOguaz
R 0o0Qp2
R COR&6&TD
1e
L
[-]
L}
S0 I
o9
7%
de [«
Fe
100
Ile
129
{3
EL
15e
160
179
18 C
192
200 C
21e¢
22¢
23¢
2499
250
240
27%
28
2%¢
Ine
KRR
32+ C
33
34e

& FOR,e CHAN ChaM QATE 31uB7) PAGE 7
HPTD 0GR 03322 HRAD U003 1 DUS763 [CHAM ouo4 { 05 CHON
11 0pod 0uUshi IPROP 0003 1 GOO0637 IPUNI 0003 | QD¢ PUMO
1SPT 0003 R 0062D7 1S2 opon 1 ocgeotld Jy 0004 1 003606 JUn
KA 0000 R 00ULOGO KAY 0003 R.Qpes32 KTOD qUOA R 004620 KT]
MR 0oed R Qo0b102 mwe U003 R 00&173 Ma2 Q000 1 LOOOIY N
NCOEF 0000 1 GUODO1 NGGETP 0004 E 002552 NGR 0003 ! 000100 NODEL
NPR 0004 I 002742 NRE 0007 R QOODO0 QPTCP oolog ® GOODGO OPTCY
P 0003 §0&120 FATH Uoo4% R ppozed FPB oU04 R 004764% PC
PCHN 0003 R O0O&4Y PRELP 0003 R 006213 PpROP oUnd R ©0S074 PE
BPGT 0000 R 00GO24 PGTC U605 R 000000 P§ . 0004 R 0050386 PHR
POWF 00D% R 0046343 pawT gued R 000741 PO#O 0003 R U0OL7H& pPowl
POK3 Qoo4 R 006300 PPl U004 R GCS3I05 PPO glLa4 R 006331 pT]
Puo 0003 R 0006%6 Pl 0003 R 000643 PazZ puo4 R 006357 R
RGAS 0004 R 001422 RHOG 003 H 000546 RHOL 0303 R 000670 RPMD
RPHT G003 R 0Dcogn s 000 R 000015 T D004 R 005044 IC .
THOC 0003 R Q04135 THRT 0004 R QQ6411 TPRCG 0004 R 0OQ6404 TPCL
TTEMP 0004 R 006317 TT1 0004 R Q04324 TTO Nop3 R 002262 TTTEMP
TX Q004 R 006356 U 0004 R 0OQ34l6 UAD o0UY R 000031 V¥
W 0003 R 003423 wpOTE 0004 R 0062465 Wl poGH R Q04750 WKOZ
we 0004 R 006361 wT G004 R 006244 WTGC
SUBROUTINE CHAMUI)
REAL KArMRY ISP KaAY,MW2,152,15PT
LY HECyKTD KT
INTEGER AJsNGGTP
L CThw
DIMENSION ICHAMIG22) 3 AREAT ) s AREAELO) 2 CVI6422»TTTEMPIA0 201 ,0{2)
L ARINJI6,2) ,RGAST2)PCItS) ISP (&)
By NODELCZOY o NPLINECID! 4KAL2) 2 WDOTGI30+20 s THRTLA)
., TC2{4) yHW204)4,C52(4),152(4)+PDROP{S)
L3 IPUHLILD) 4 FPDELP(SY RPHMDIS) ,LIADIB)Y s DIAPIS) +POYIOLS)
L% POVWLILS)Y 3 POWZIE) qPOWICS Y 46R{SI 4ATIIG) pKTI{S) ATD(S}
a, KTDIShATOLEY JRPHP(S) ,CEF11{8) ,CEF2¢5}
Oy PHOIS)a PRIty PR2(S),DIATI(S) sCP2IB)}IPUHOIS) +CPLI0}
., TTEMP(20,20)yRHOL{J) 40P {5)
COMMON /INDATA/SIEGUO)
COMHON /COHM/AREAL3ID) ZDELXL(3Q}»AREATI(I0) , AREAOC(3I0) s AREAK{2Q)
¢, DIALL{30),PB{6&),PGI30,20),RHOG(30,20)+NGR{30,2)
* NFR(3G,2) 4 NRE(30,2) yHO(I0 2D 4 HI(30+2) aTHALLESOD,2}
e, HRAD(3IO,y2) UAO0L3042) 2 VEL{IO»2),JUNIED),PGTI30,20}
*, BWNOZLA) yMRIG) 4sPCIE) +PCNLIE12) s CSTARIS) sCONCTI 96
o, PHRUGY TCUA o ISPTLOYSCFIA)YsHEX(5) ,PECS&) oM Lo}, ICNON
L FRLIIC 200 ,PONCIS) s HTGCIB I pWOU10) #1510} DNVENTPPI(S)
LI PPO(S) yRPMTIS) ,TTHIIS) +TTO(S) ,PTI{S)sPTQ(D) ,PONT(S)
oy POVPLI5) yCVEL U RGETATIWT ,FBUWC{a) FRPCIG)
L FBTCIA) yTPCLIB) s TPCGIBE v THOCTL) yCOGTCH6) s CLTANKIS)
o, CGTANKLIS) ,¢PJY(5,10])
COMMON SCONS/PL1.GC.FB
COMMON /CCPCX/ CRPCXtAY, ICX

0008
gooa
Q0o
000y
a0ad
0003
oala
ueod
QouY
0an4
oond
Qa04
oQo3
o0aa
0003
Qoo
goo4
goodY
Q004

EE - HE

DO IDT DTN TN R e

puaané
QL6143
poooz20
005064
poni4sé
060553
ouoQon
00&6lS
oonz?2
ooé24i
Qoo753
0né33sd
pas?sy
cogon4
00&)77
000034
ng3226
poasg2
one2%?

ICX
15P

[

MEX
RCHAN
NPLINE
aPTp
Pcl
Pg
PQC
Pou2
PTO
AFLAG
RPHP
ice
TTES
TWALL
YEL
wo



65

Qoitl
ooz
00112
oot12
0012
po112
aniLl

88413
nol12
goi12
Qo012
0oi12
gniz2
opi12
poii2
goii2
ogli12
ootz
aoii2
o112
ooij2
anila
noli4
QQli5
oo 7
00§20
noizi
ontz2R
Q0125
0a124
00127
aalag
ool13l
00132
0oiaz
a0iad
aoi3d
ool3s
0gi3s
tolas
Q0137
0oiy40
polal
0oiy2
Q0143
ogiygd
00145
coi47
0gisl
0ols2
00isd
pols4
00is5
oois?
Q0160
Nolal
00ia2

35
Joe
7
38e
350
40
t1e
o
425
440
45
Hae
7@
48w
49
s0e
5|8
52a
S3e
S4e
550
S6e
L
58¢
590
600
&le
b2%
63e
L]
65
-Y:1]
67¢
b8e
590
7ie
71a
T2¢
730
740
The
Tbha
770
78w
790
g0a
81#
820
83«
e
EL
Bbe
870
88e
850
209
?le
q2a

] FOR,» CHAM ,CHAN

EQUIVALENCE

e (S{453 HNODEL{I)) ,15(382) ,IPROPI

e,1513s4) JNPLINELI))
. (S03040) ,1cHAMILs1 )}
ey (5(3152),cTW)
o, lgl3139)sCyiL,10)
#,(S{3,53} ,PATH}
g tStIIT2L,15P 1
sy 15{3178),PC11)
e, (5832000, Tc2ll
a,§5(3212)PDROP
o kSE 416)IPUAT
¢ PSSt 431),PaLl]

}
)
!
1)
{i)
}
o,i5t 472} ,01A0(1
1
]
)
i

H
!
]
1)}
iy
]
"
oy, (s51 487),pox1{1 N}
®,i5(2368Y,GR{})
¢y (5{3478) AT
o,i583493),cEFLILY)
a4fsiagLa8),DIATILE)
ey l5i603) +TTERPLIL L))

L .

NGGTP = 0O
60 To 191
ENTRY TURBOP(I}
NGGTP = |
19F CONT[NUE
ANOZ (1) = 0o
DO 10 N=l,s2
Il = [CcHAHT{I,N)
Jd = NODELC(I])
P a3 PG(IL,ID)
T a y1EMP (11,337
IPROP = NPLINE(IL)
60 TO (1.2%, IPROP
OXYGEN
1 CPGAS = OPTCP(P,T)
CVGAS = OPTCVIP,T)
6¢ TQ 5
HYDROGEN
2 CPGAS = HPYCPLP,T)
CVGAS = HPTCV(P,T)
5 CONTIRNUE
RGAS{IPROP} = (CFGAS =~
KA(IPROP) = CPGAS / cCV
HINY = wDOTG(II,JdJ)
WHOZ4L) = WNOZLL1) + ot
10 CUONTINUE
IF (NPLINE(TI])«EQal) &
MRET) =afll)/w(2)
GO TO 230
20 MROI) m w{2)/W(l)
30 CONTINUE

LUS(301B} ,RGa5(11)
W USEIL127 0 AREATLI Y

21503151 ) ,wCoEF)
s(5tap84},<0C)

2 1S(3166) THRT (1)}
$$50103) ,NCHAM)
2513204 ,c52010)
1 (51321820}

{S{ 421)+PRELP L))
(S¢ 436)PR2010)
(S{ 477)sD1aPCLY)
(s{ 4%92r,pow2t1))
(S{3468),aTILLI))
{5434821 K701
y(5{23498) ,cEF2{1}}
1503383 ,cP211)}
s {50359} JyRHULIL))

CVGAS) ® 7784158
GAS

N}

0 To 20

1F tMr(])} oLE« 4+0) GO TO 42
Leisb67o(NR{T) = &40)

ISPTIEY =2 442.4919 =

CSTARI) = 76738044 = 220«0{MRI1}Y =~ 60}

G0 To 55
42 PHR{1) = 1.0

DATE 310871 FAGE

LUSUE804)Y JKALLD)

W 1S012033,TTTENRLL, 1))
s USEIISH) yaBINglL st 32

v 503083} ,qFLAg)

» 65031330 AREAE( )
JUS(31%6) ,Hw2 107

WIS L1812) enbuTGll, 10}
s (50320873 ,152{1))

y $5¢ ‘iZbI,PwuHH

yE50 440D 4RPHUTL)

(S 4823 ,P00001L)

L {50(3608),POu3(1)

21503497303 ,KTIL1))

eis0 4971 ,aT001) )
WISEANRLI)Y S CPOLY)
y(SCIHBE) 4 JPUNOLL )
W ESL3513,0P0L )}

i
!
'
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ogl63 |

001 .4
Qnlaz
ootz
00172
0plz3
00174
onivs
aplyé
op2gl
pozoz2
Q0203
00204
Qo2ps
00204
23] ]
0p230
L]+ I8 1Y
oozl
gp212
00213
eazis
Qqozié
upzie
Qo216
Dozi14
0Qz17
un2290
gozzil
gn224
0p225
DD2z2s
00227
092z30
gnzal
QD233
00233
aozay
00236
00237
00237
Qo237
00240
Qo240
0g241
anz42
PhFEh
0pz44
00245
00245
opz4s
0p245
ag24é
onz24é
0024¢
og247
00250
0p2s51

F3a
g4
9%e
Fbe
970
F8a
?9e
100
101e
102»
103e
1049
i05e
1040
107«
i0&e
109«
11Qe
1119
112«
f130
114e
1iSe
li6e
1170
1180
119e
1200
12}
122¢
1230
12492
1259
12690
1279
12489
1290
130e
1310
j32e
1330
13%e
1350
1360
137+
1380
13%a
j40n
1419
1420
{d3o
144«
1450
1dén
1470
[480
149+
1600

an

oo

3 Foa.».n.w.cn.w
DO Hg Km2,N

PMR(K) = MR{I}Jee{Knl}
40 CONTINUE
MWCI(TI) = 0O,
TCI{l} =0
CPX a 0,
CSTAR{[130,
IsPTiI) = Q0
DO 50 K=l ,NCQEF
HeCllr = MAC(L) + MW2(K}oPMRIK)
TCtlim TC(i) +TC2(KIePHR ()
CSTAR({]) = CSTAR(I) + CS2(K]}sPMR(K)
ISPT{1) = ISPT(I} + }52(K)ePMR{K}
CPX a CPX + CP2(K) & PHMR(K)
50 CONTINUE .
STORE CPX FOR HMEAT EACHANGER H20HZ = ROUTINE
CRCX{I) = CPX
55 ¢ONT JHVE
CF = THRUST COEFFICIENT
CFL{I) o GCOISPT(I}/CSTARIIT)
IF ¢ty +NE+4) GO T0 40
PCIALY = BHOLGL) 2CSTAR(I} F(AREAT({1) +G¢)
60 CONTINVE
ISP 15 COMPUTED INTERNALLY .
INPUT 2 OF THE FOLLOWING ANQ THE THIRD AS A STATE YaRIABLE =
PCls AREAT, THRT
157141 = J5PTLL)
140 CONTIHUE
Q0 178 N=1,2
IT o IcHAM(I,M)
JJd o= NOADEL{LII)
IPROP = NPLINEC(!ID)
KAY = KA{IPROFP}
AIN) = ADOTG(IT,JJ)
IF $AJeEQRel} GO TO 150
120 €& ® ARINJtg,NpeCVtI.N)osGRT(GCoKnY/:RGASlIPROP) e
o TTTEMP (11 ,JJ1102,0/(KAY=].0))
IF (PCllI} +GEe PGTIIisJd) ) PCICT) = 0,9aPGT(I]sdy)
130 CONTINUE
ce a PCILIVY/PGTL{IT, JJ})
Cv = INJECTOR vISLHARGE COEFFICIENT
FLOWRATE THRU INJECTOR
CONCTYNIL) ™ Jeo = PGT{IIsJu) aCoaSURT(CTRa{Z,/KAY) =
! Coon{{KAY+1«)/KAY)) / WIN)
1HG CONTINUE

c0 T9 1460

150 CONTINUE
FGTC = PCI{1) +# PDROPILI)
c9 = PCI{])/PGTC

AREA INJYECTUR (FLOW)

ARTNJUIWN) B wOOTGE{ILaJJIA(PGTEIT  JIY eV, 1 eSART{GCORAY 240/
1 (RGASLIPROPISTTITEMP I ,JJd)a(KAY=14))0{CT0e{2,/KAY)"CP0®
2 ((RAY+1 4 ) /7KAY DI
GO To 120
160 CORTINUE
IF (RFLAGIITO,

UATE 3]097i‘AGE 119
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pu2s4
00Zs4
00Z5y4
0030
00330
00ndy2
DQ3ga
0o31é
J03¢4
00314
0D3sé
003g7
0g3an
003a0
Q0352
006343
DO03A%
003ean

o03ab
00344

D0347
0370

38374

0a3z1
Pl k) B
goay2
anadz2
0aiys
0a343
74
naayy
oa3z74
opazrs
Q375
00375
oo3Ts
Q0377
oa4pg
aodgl
Q04%4G1
0Q04p2
D04p2
Qo4g2
0o4p2
O04gz
004p2
0g4ga
00403
00403
00403
Qd4p32
aclg3s
004p4
0o4ps
[s1v i)
Do04ps
004pés

51w
1520
i53n
154«
1559
1940
1572
158
1544
Lade
iéfe
1629
[63a
léde
165¢
lbbe
laTe
l48a
1b%a
1700
171
172+

ia
¢33
[759
1740
}77e
1780
[77e
180e
lgle
lB82e
i83s
184e
1850
1Ban
187+
{88¢
18%e
1?00
12]le
192a
{93e
[%40
195«
1960
1970
198e
199¢
200«
204 ¢
202
203
204e

205¢ .

2040
207 a
2084

C

[a)

[N alakalsl

Nnono

[ FOR .0 CHAM CHANM UaTE 31087 PAGE
ARITE (852900140130 IPROP YN AU NPLEINE{IL ) obhsRAYsH{N) ynNUZ(1)Co4A
SRINJOIZNY pCY I TN yGC RGASIIL} y TTTEMPLLII ) JJ) ,PGT L1 Uy, PCRITIN),C?

S POROP( L y00TGLT T, ISPLE),THRTIIDI L ISPTIIY,PCILY)
170 CONTINUE
CONSTRAINT E4 THRUST QR 5P
180 CONCTi341) = 1o =~ THRT(I}®CSTARCTIZUISPITIoARERAT I eGC) /' PCHLD)
IF (RFLAG} 195,
wRITE s 4190 L, 01, JJ,IPROP,N N, NPLINE{I]) ,RCOEF KAy, yNUz{1),Co,R
2EASCIE MROEY (WL W2 M0C1T),TCHD) ,CSTARL ), ISP, CF(1)  ,PC{T),T
INRTOL Y, PC LTI S AREAT O], (CONCT UM, T W Nal 3, GC,THATIT)
190 FORMATU//24XL2HCHAN ROUTINEY 5X2816)/7 H{IPRELIG T/}
195 KAY = CPX/ICPR-1+49852/MaC(Il)
IF (NGGTP .EQ, D) 60 TOo 200
IPUML1 = LINE CONNECTED TO PUMP INLET
It = [puMitll
JJd = NOpeL{lI)
[PROP = NPLINE ({1}
COMPUTE FLJIp DENSITY
GO 10 ¢11,12),1PROP
11 REOL{IPROP) = OPTD (PG(I1,Jd),TTEMP (LI Jdt )
G0 To 15
12 RHglL({1PROP)

5 CONTINUE
#UHP CALCULATIONS

2 HPTD (PGII1sJdJd},TTENP(IL 4} }

PRESSURE PUMP INLET
PPIETI) = PGI11,J4d)

PUNP FLOWRATE
AP (T} oWDOTGIIN, 00

PRESSURE QuT
PPaoti1) = PPIII} + PDELPII)

POELP(I) = PUMP PRESSURE HEAD.FSLA

PUMP ACTUAL DIAMETER / PUMP DES{GN plIAMETER
O = DIAP{I} ¢/ DIADR{I}

SPEED: S 1S LABELED AS V¥

LSPEED V 1S POSITIVE RDOT gF QUADRATIC EQUATION
A ®m pre2 o PADLL)
8 = Pulll} © &P{I}) 7 O
C u Pa2{I}r ¢ WP(llasz2 7 pDoed = PRELP{I)
¥ o {=p +SQRT{A"®2 = 4, aA0C) J / (Z2s9°A)

PUNP SPEED ¢ PUMP DESIGN SPEED = F ( HEAD CURVE
RPMP () = RPHD({1) = V¥

RPHP = PUMP SPEEDWHEV/SEC

RPHMD = PUMP DESEGN SPEED.RPYH

DIAD = PUMP DESIGN DIAe ,INCHES

DIAP m PUMP DTA, s INCHES

PUKHP POWER

POWP LI} = vy903 opdo pOyQLI} ¢ (YeD}avZ o«POnt{|] oWP{l}

° + y oPOA2(I) * 4P(]}oe2 /D + (WP(1)/D)oed /D o POWI(])
POWED n COEFFICLENT IN PUNP DES{GN POWER GQURYE FIT
POML  ® COEFFICIENT IN PUMP DESIGN FOWER CURVE FIT
POX2 = COEFFICIENT IN PUHP DESIGN POWER CURYE FIT
POW3 9 COEFFICIENT IN PUMP DESIGN POWER CURVE FIT
EP & PRDELP{I) * wPil) o [H4%s / (HHOL(IPRGF] o POuP{}) )
TX ® LyemeP) @ POAFGI} / (FB o WPLI) o CPCIL} ) + TTYEMP(ILadud)
eve TURBINE EQUATIONS e

SPEED REV/SEC
RPMT LI

a RPMP(I]12GR(1)

120
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5 FOR,» M, CHAN DAlE 31087 Egde 321

Q0497 2090 TTI{I) = ¥C(4& N

aG4Q7 zZl0e c TURBINE [SENTROPIC DISCHARGE TEMPERATURE (GEG=R)

on410 211 TTELS = TTI(I)'(ATI(!)/ATD(I))-O(Zc'(KAf-i.)/IKA¥+1o))

opY1l 212e PTILI)Y = Pclil}

00411 2130 ¢ PRESSURE pRUOP GG TO TURQINE [NCLUDED IN KT, ADTAgATEC LINE cuuLu BE

oo4yl 214e C usED

0p4q11l 215¢ G PRESSURE TURBINE OUT BASED SONJIC FLOy QUT OF puctT TO ATH,

Qo411 214% C ISENTROPIC SPOUTING VELOCITYFT/5EC

0o4y12 217e CVEL=SGRTI2~D°CPX'{TC(l!-TTElS)077B-26¢GC)

Qo413 2189 Ua3a 14 8FeDIATLI)/12.0°RPNT(1) /76040

Qoay s 219 Ray/CVEL

0p4)4 2208 C EFFICIENCY

op41s 221e ETATSCEF2([)&RaR+CEFL{1)oR

ap4y8 222¢ C TURBINE POwWER FT~LBF/SEC

00416 223 PORTLI)=ETATC778426¢CPXonNOZ{i)o{TCII}=TTELIS!

00414 2240 c TURBINE ACTUAL DISCHARGE TEHPERATURE {CEG~R}

004} 7 225¢ TTOOI) = JCUIle(lse = ETATIel}y = TTEIS/TCUE})

00417 2240 € TURBINE CHOKED FLOWRATE,FY/SEC .

GDo420 2279 WT 2 PTI i) eaTI (1) eKTI{ 1) eSQRTIMUCIII/ 1G4S/ TTICIIOGCoKAY {24/

0pn4z0 2280 e {KAY? Ja) oo { [KAY+lal /(KA =102}

a4zl 229¢% PT0tI) = wTI(ATD(l)vKTO(lIUSQRT!HﬁC!I)/1545-/1T0(llﬂGcoKAYoGZ-/

go421 2300 o (KAY+ o3 )aa ((KAY+1l. )/ (KAY=bad) 1))

0o4z1 23]a ¢ TURBINE=GG FLOW CONSTAINT EQ

po%z2 232¢ ATGC{I] = Je = NT /7 WNOZUL)

fn422 233 C CONSTRAINT PUHP~TURBINE POWER

00423 2340 FewC{1) o le = PORT(IN/POWP(I)

00423 23%a ¢ IPUHO = LINE CONNECTED PUMP DISCHARGE

Qodz24 234s IlalpuUMa{t]

ogu2s 23790 Jd=]

00424 2389 [PROPeNPLINEL(TI])

ag427 239¢ ' WpATGE(ITadd) = nP L]}

Qou3D 2400 TTERP{I1+JJ) = TX

ao43t 2410 PGUIIyJJ) = PPOLIL)

on432 242w IF {RFLAG),200,

004as FLIEL WRITE(S,1901 1411400, IPROP,NyAJ,NPLINELE) N

00438 2440 o, PPICLIYsPPACL})PDELPCTWPROLT,

004235 2459 , L PHLCEY g PR2CIY VP OL) 4 REMT (L)

004235 244e LY GRED) W Tet1lsTTIL L1 ,TTOCD)

Q04235 247 ®y ATICIYLATRULI W PCILTN,,PTIC(])

DoY 35 248e ay TCLI)ZCVELADIATII) U

Qo435 249% 9y RyCEFZiI) CEFICII4ETAT

0n%as 250¢ ¢y PORTOL)SPTICIKTILLaPTOIL)

QD435 . 251e °y NTBTGCl1)4POWCIL) ,PORPL]Y

Q0435 2520 oy WP HCPXGKAY,,cP21 1)

pos13a 253¢ 200 RETURN

00514 25 4e END

END OF UNIVAC 1108 FORTRAN V COMPILATION,. 0 «DIAGNOSTICe MESSAGE(S) .

CHAH . sYMBOLIC 3] AU 71 0fi25i01 0 0 02076324 14 254 (peLeTen)
CHAM ColPE RELOCATABLE 3} AUG 71 Q%izasi0l .4 Q2jgszio LT ) (PELETED)-

D D2105%3&8Q0 | 4 100
B HDG B FORy» CHOICE,CHOICE
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FORys»

3.2.14 CHOICE

CHOICE,CHOICE
UNJVAC 1108 FORTRAN V LEVEL 2206 0018 FE018H
THES COMPILATION &%AS DONE ON 31 AUG 7! AT G9:26:58

SUBROUTINE CHOICE

STYORAGE USED (BLOCK,

¢oal
gooo
oog2

cpo3d

oCOQDE
eDATA
¢BLANK
INDATA

EXTERNAL REFERENCES

0go4
aoos
OGoé

aao7
goio

001!

HEATEX
NhDUS
NIO1S

NIQ2S
NERRZS

NERRJIS

ENTRY POINT 000445
NAME , LENGTH)

00g660
00pn037
ogaooo

011610

[BLOCK, NAME)

STORAGE ASSIGNMENTY FOR vaARIABLES (BLOCK, TYPE, RELATIVE LOCATION, NAME)

gaul
agol
0001
aootl
0000
0003
0oQo
1000

001nmli
0010l
onlinl
apiol
00ttt
goi1o1l
aoigl
goial
poiol
agalot
0olnl
Golot
Goiopl
goiQl
0ol1o3
Gol1o4
G010+

14oL
200L
2400
8oL
JOUT
RJ
X702

nool onoido
000l ooozz?
ool gan43a
ool ogoosl
Qo000 1 Qoooald
0ona 0pe424
0040 R oOopoolo

150k
210L
250L
7oL
KRET
RQ
x1

o0ol
gool
00491
Q0go
0000
Qaed
aglo

SUBROVTINE CHOICE (LNaLIZTII.TI2,TOLTO2,P 1L 4PIZsPOLPOZ,yuDI,

THIS SUBROUTINE DETERMINES WHETHER THE HEAT EXCHANGER
OPERATING 45 A PARALLEL OR A COUNTER FLOW DEVICE FROM THE

w0z FLOWRATE FROM END
UTa TOTAL HEAT TRANSFER RATE

AND

AN ITERATION
{DEGR)}

THEN DETERMINES

IN THE pIRECTION OF FLOWRATE.
IS NEEQED 7O CONYVERGE.
{ JUBSCRIPT 1| &

IS EITHER FLUWRATE ZEKRD

ogolol Jiob ogol 0doizt
Qoozar 19oL oooid 00Cz4e
ooQg4ls 235k WhEi) ooo427
0oQo3d 700 gpol poGo4o
I 000006 W 0pa0 1 cocols
R 00%754 RFLAG 0ooa pos6ate
R goonl2 X112 gpoo R QOCDOd
R 000002 Y2
e
20 1 kDO QT L0 X1, X0)
3e cc
Ha dd
Sa cc FLOWRATE S51GNS,
bo ce INTQ FOR INTEGRATION,
7o cc INTEGRATION IS
ge (oo HEAT EXCHANGERS,
90 dd T = TEWP
10e cc P = PRESS (PSiA
lle cC
12, (49
13 cC
14 INTEGER TYPE
15¢ C
14w DIMENSION

172

TYPE(B124RI(5)4ROLB)

WHICKH END TO STAKT
FOR PARALLEL FLOY HEAT EXCHANGERS,
FOR COUNTERFLOW

INSIDE

0 = QUTSIUE
TO END 2 (FOUNDRS/SEC)
(BTU/SEC IN DEG,R)

AT DX

15

ouniél
Booayl
000016
00gonia
gopgil
naopoo
voguod

I6gl:
2201,
401,
Bl

PIN
F¥4

wm

31 AUG T

vgot
pDooo
ggQoi
0g9g¢
Good
ogo3
agao

e e s - |

opgo2223
0ooDis
tooag2d
gooans
op0ogu
006311
ogoga?

732431564357

7oL
230F
50L
82
POUT
TYPE
Yl



79

00105
0005
oolos
goligé
0oigs
00jos
0¢io?
gpolti2
0piis
goizo
003zl
ogQlz22
oolz2a
pol12%
0o125
ooizé
D53}
0Q1laz2
00432
001234
00}as
0136
0g1az
30337
onila37
Q0140
opl42
0al45
oot4s
00145
Q0148
0G| 4é
Qoly7
DDl 47
oal4?
onlsg
poisl
0015y
ooisg
Q01sH
BOlSY
00165
0oiss
Q0lseé
Doisl
0pié2
oole3
GGisd
00las
colés
0Dl147
ooivo
00171
0ol72
Qo172
Qo173
Goi74
00175

189
19
209
21e
2249
23
24
250
Fe-Y4
A7
28e¢
29¢
300
Jle
32#%
3le
e
35e
Abe
a7
8¢
37e
400
4le
2o
43s
44«
450
Hos
47
qgo
H9w
Qe
51
E3e
ERE]
EHe
55e
Séo
579
e
59w
é0e
6le
(20
t3a
4%
45
Y3
67e
680
4Fe
70¢
Tl
72a
732
74e
759

o) FOR,» RIcE,cROICE DATE 31087}
COMMON /moar,\’nsueu:

EQUIVALENCE
@ {S03274),TYPE(LI} y (S(32791 4RICL DI s (5033491 400131
e, (5{3053) RFLAG)

IF {WD]} 18+450,108
10 IF (%003 90,20,%0
20 IF (#%DI) 30,B4,40
30 Tli=TI2
Pii=Plz
GO TO 80
40 PIz=PI1
Ti2eT1]
GO TO 80
50 {F (wDO) &0,80,70
&0 T01aT02
POIsPOZ
G0 TO 80
70 102270}
PO28POY
80 GT=0.0
G0 TO 250 .
ce FLOWRATES ARE NON ZERQ, IS IT PARALLEL QR COUNTER FLOW
CC TYPE 3 CROSSFLOW
IF (TYPE(LN) WEWL3) GO TG {10
?0 IF (Wotswpo) 1iD,130,100
100 CONTINUE
cc PARALLEL FLOW, COMPUTE CONDITIONS AT END 2 GIVEN
CONDITIONS AT END Lo
CALL HEATEK (LN,LI LO,TIL,TO!,T12,T02,P11,POL,FI2,P02,%01,000,4T,
1 X3i1X0) .
60 10 250
ce
cc COUNTER FLow, WHICH 1S POSITIVE
§10 CONTINVE
IF (wpl) 170,170,120
120 CONTINUE

(44 INSIRE FLOW POSITIVE, ASSUME TOl aANp ITERATE UNTIL THE
(o PROFER VYALUE OF TO2 IS FOUND
€L, FIRST GUESS, USE TOl UNLESS HEAT FLUX HAS WRONG SIGN
POUTaPOZ
IF (Tl11=ToO2) 1404+130,140
cc NG TEMP QIFFERENCES, NO HEAT TRANSFER
136 112=T1}
TO1=TO02
GTz0e0
G0 TaO 258
140 7018050 (T}1+702)
KRET=]
g0 TG 220
150 CONTINUE
t2uXT02~702
x2aTO1
ccC COMPUYTE SECOND GUESS

82={XT02=~TOL)/(TOLT]})
FOI=(T02+B2°T11)/41.0+82)
PO1=POl¢POUT~PO2

123


http:60,80.70

<9

ogi7e
00177
opzpo
0ozol

npzp2
ooz02
00203
opzpH
00265
00207
op2yl
tpz12
0pz13
nozi4
00215
ooz;s
00215
on215
goz1é
Doz:17
00220
opzzo
00223

go224
Q225
Qo226
Quaz7
00230
0Qz3l
op23z
00232
00234
Qga2ad
ap23s
Qo236
onza?
Q0240
00241
Q0242
00242
QD243
Noz244
00245
Q247
bo2so
ngzsi
00253
Goz2s4
0o25%
guzseé
0ozs7
00287
no2s7
G0250
Qozal
20241
00zs2
00245

7he
77¢
T8n
79e
80e
dile
B2e
Blde
B4e
a5
Bbe
]
gae
BFo
90e
Fle
926
F3s
94
95e
9&e
§7e
78+
99¢
jo0ae
i0le
j02a
103
t04e
105¢
10&e
i07e
j08e
10%a
1iQe
iite
ii2e
t13e
jl4e
115
1160
117
1180
119
120¢e
1210
j22e
{R2Je
j24e
J25¢
12460
12709
12809
1299
130+
1310
}32a
1330

cc

cc

€C
¢

cC

cc

cc

ccC
cc

160

170

180

190

200

2i0

220

1

FQR,» CHOLCE ,CHOICE LATE 310871 PAGE

Jeq
KRET=2
50 T0 220
CONTINUE
NLNED

USg REGULA fpALS] FOR SUpcgSSIVE GUESSES
Ylex702~T102 .
AtmTol
IF [JeGTelQ) GO TO 240
IF (ABSIY1/TC2)«LESD.00}) 60 TO 24O
TOI=EKl~Y] o (X2=X1}/({Y2~Y]}
PO1=PO)+POUT=PO2
xesil
Y2uY]
GU TQ 220

DUTSIDE FLOW PQSITIVE, ASSUME TI1 AND ITERATE UNTIL THE

CORRECT VALUE OF TIZ IS FOUND
FIAST GUESS, USE T1l UNLESS HEAT FLUX HAS WHRUNG S5IGN
CONTINUE
PIN=P]2
IFf (Joi1~Ti2} 190,180,190

NO TENP DIFFERENCE OR HEAT TRANSFER
T0z=701
Tli=T12
QT=0.0
G0 TO 250
TII=0.50(TQ14T12)
KRET=3
G0 TQ 220
CONTINUE
Y2axT112~T12
%2aTi1
COMPYTE SECOND GUESS
Blm{XT12=-T11)/(T1l=TO1)
TIl=(Ti2+812701)/01+0+B%}
PLi=mPI1+PN=P12
Jay
KRET=4
60 To0 220
CONTINUE
USE REGULA FaAlLSI FOR SUCCESSIVE GUESSES

JaJd+
IF {JaG6YelD) GO TO 240
YleX732=T12
flaTil
[F (apS{Y1/T1I2)«LE«D.001) G0 TO 240
Pl1aPit+PIN=F12
THiIoX1=Y1o{X2=X1)/(Y2mY})
X2Zakl
YisY]
G0 To 220

HEAT EXCHANGER CALL

CONTINVUE

CALL HEATER (LNsLIsLO»TILsTO s XTIZeXTOZ24FL1aPO14FI29P0Zan0Iy
ROO,WTXI4X0}

1F (RFLAG) 235,

JOyT=é

124



29

230
235
cc
cC

240

250

END QF UNIVAC

Cobg

on2sé 1310
003po 135e
00aont 136,
goanl 137e
003n} t3ge
Dpag2 139s
00303 140
0o3p4 14]0
003ns 1420
003né 143e
CHOICE
CHOICE
5 HDG &

FORy2 ’mﬂ.cmlcs
WwRITE (JOUT: TILeXTIZ0TO01 o XTOZWQT+PIZ,POL,\PO2

FORMAT({SE 1346/ )
60 To (150,160,200,210) ,KRET

CONVERGENRCE OCCURRED, CLEANUP PROCESS

cONTINUE
Ti2=47T12
TOo02=XT0Z
RETURN
END

0 «DIAGNOSTICe MESSAGE(S)
23 yuw 71
23 Jun 71

1108 FORTRAN V ¢OMPILATION,

SYMgo0LlcC
RELOCATABLE

FOR e CHMAN CHMON

DATE 310871 RGE 125

z1:25:28
2i1258528

Q
1
0

01700524
01704444
Q1704476

14

24
14

143
1
43

{OELEYED!
{DELETED)



9

2]
UNivac Il

FOR 4w

CHON, CHON
08 FORTRAN V LEVEL
THIS COMPILATION %AS DONE ON 31 AUG 71 AT 09:26:58

SUBROUTINE CHON

STORAGE USED (BLOCK,

oogl *CODE
Jefe]sl °RATA
0oo2 eBLANK
pon3 INDATA
aaod coM
ooos CONS

EXTERNAL REFERENCES

0naé  OPTCP
0007  OPTCV
g6010  HPTCP
001l HPTCV

0012  NERR2S
G053, MNEXP4s
0014 SQRT
0016 NWOUs

apié N

i0ls

o017 NI1G2s
o020 NERRJS

ENTRY POINT DOL101

NAME, LENGTH)

01137
oonli4
Qgoco0
011610
036525
Ggocgd

(BLOCKs NAME)

STORAGE ASSIGNHENT FOR yaAKRIABLES

ool

adai

o001

neol

Q0463
opaa
ooty
ooog
0004
oaoao
apos
oooy
onoy
onaa
go04
oo03
oB04
ooy
gode
nooY
044
o004

poogas
godiz3
po02s2
000470
GRép7Y
nos1zt
iDpE Y
go00aG15
ané35s
poog24
goo2zé
a0é370
p03i3z
005743
008052
p0a4gLa
poY7s s
p02%52
ooooong
ooH764
aboz2y2
po&3snL

SO ey 0N =g BIDN VD DD

it
1356
20\
70L
AREAE
ARINJY
CcF
CPGAS
CVEL
0
DIaL:
Fapc
Hi
TCHAM
IS5P
KA

HR
NGR
OPTCP
PC

PG
POAP

gool
ocay
onoi
oool
ocod
Ggaa
(o]l ]
0o0#4
cgquo
2000
aond
Qoo
agod
aqo4
oand
0000
DooY
0003
0007
boo3
DoD4
oooA

WG Vet DR OB DR XD

2204 0018 FSO1BH

3.2.15 CMOM (MONOPROPELLANT THRUSTOR)

(8LOCK, TYPE, RELATIVE

0oge71
6GGa3s
aoG271
coossz
aoco74
todgz1
006423
D06443
gougle
gopoz2é
00&277
00&374
003036
ggs11g
0oé43
godopog
005102
pogsco
D0Gpog
t06151
00ap2p
006343

1ot
140F
4oL
8oL
AREA1
8
CGETC
CPIV
CYGAS
DA
DHVENT
FBTC
HO
[CMON
15P1
K&y
HuC
NODEL
OPTCY
PCI
PGT
PowT

adoi
aaol
agol
0000
000y
agoo
Goa4
Q004
0000
Go0Q
0060
¢hsL]
ogalo
oggo
0pog
o003
Qoogo
uoal
aoo0o
. 0004
noos
000y

LOCATIUN, NAME)

000701
eoolss
Ooopsez
g0Qoes
0021740
0ogo34
0D6434
gptoce
opocoz?
oooo3z
aocozo
Qa6
Jocnaoo
Cocotl
050023
0psalas
gaoooz
0053
Boopi2
Cny772
Dohoopog
Loedoan

L DX Dy W= TRV IDNDO0N

1oL
14446
5L

A
AREAK
B85
CaTANK
CSTAR
b
ocLp
E

Fewc
HPTCP
11

J
LAMDA
Mg
NPLINE
F

Peh
Pl
PRI

000t
LY
oooi
0003
o004y
aguo
Q004
0003

o0
poll
powa
gQolo
0000
gool
0004
0aG3
powv3l
pod4
QuUGH4

T L Mevas L= DN L DD

won7ii
polpsn
0Qu3as
Q0&221
poulaz
gouuze
C0b643}%
Qoé117
aooual
0eU033
0063560
005111
giuano
0005514
woou13
qoapal
00144
DU2ZsHé
006120
006213
oobplé
G0é 308

J204L
1501
soL
AJ
AREAD
¢
CLTANK
CTVI
c7
oELP
ETAT
FRL
HETCY
IPROP
JJ

E
HCHAH
PR
FaTH
PDROP
PHR
PPO

3 AuUG 7)

#a01
000}

00ai

6004
0003
6003

2004

0003
a0og

Gaay
g00s
0805
0004
G000
0004
0004
0ooa
ooy
DOGH
¢0g4y
uogy
uooH

s Mg MO TR XD

T RD D e

Qpovao
000040
gun44?
oooono
006066
gua}s?
oes014
noslae
Quoo3g
agaglé
oggo02
oooood
0D33ze
ooaol7?
gul60s
005u66
0o6llé
goz742
opozsed
Q0s074
oo&24l
0062331

7126158394

130L

2L .
4Gy
AREA
AREAT -
CLg ’
ConeT .
cy

c7
DELAL
Fa

GC

HAAD
ISAVE
JUN )
Hegx .
NCREF T
NRE

P&

PE

POWC
PTi


http:VARIABL.ES

g3

fa FOR, ¢ {ON ,CMON vaTE 310871‘GE 127

0084 g 08,33, PTO 009‘%357 R U003 R D0475% RFLAG ubu3 K 005, GAS ou04 R DOLY22 RHOG
Q0U% R 004312 RPMT 0po3 R 00CO00C § 0nGo R DoUQlE ¥ obO4 & LDS044 T¢ 0Qu4 R QUGHLE THOC
Qo83 R Q26135 THRI QQoe K go02Q@d THRT BOOY R DO&Y31 TRCE Q004 R UOL4DY4 TPCL 0003 R 001132 YYEMP
Q004 R 006317 TT1. 0004 K QU324 TTO 0003 R Q02262 TTTEMR 60049 R 003226 TwaLL 0004 R QU0&8356 U
G004 R OD34Eé UAL 0004 ® QU3%1z VEL 0003 R 003423 wbDOTG QUOY R 006265 w} 0004 R ODH4750 ¥wNOZ
Qo004 R Q04253 wg Do04 K CO&38) wT 000y R DUEZHSE WTGE

Doipl, 1o SUBHOUTINE CHON (1)

agtal 2@ <

0oig3 3o REAL KAyMR,15P KaY ME M2E ,MEX,LAMDA,[SP]

golgs 4a C

Golo4 Sa INTEGER CThsad

ooigd be C

001ns 7o UIMENSION ICHAMIG 2 s AREATL{S) yAREAE(SY 4 CV 6,25 CDCIE) ,THRT(S)

Do1gs Be . ARINJT&2) yRGASI2) , THRINAD L ISPI{6),PCLI6) s LANDALS)

00105 9= ., NODEL42C! ) NPLINE(ID! pKALR) 4 WDOTG (30201 TTTERP(30920)

0010% 100 o, PORDOP (&)

oQlos 11 ®y  TTEMPLI3D2D)

001ips 12¢ C

tolgs 130 COMMON /INDATA/S(5000!

GoLgé 149 c

G0lo? 15 COMMON /COM/AREA(IOD) y0ELXL{30),AREAL(IOY,AREAQCAO} JAREAKIZG)

00107 140 ¢y DIALIN30).PB{6)yPGL30+20) +REVGL20,201 s NGRIID1 2}

gaig? i7e ay NPRUIG 2 NRELIO 2 o HOLIT12) s HIGAD42Y 3 THALLYIID,Z)

Goio7 189 . L HRAD{ID,21 4UAQC30 23 VELI3092) JUNCLIDYsPETI U200

nala? 19e 9y MNGZEET MRLE) WPCLe sPCNCGE 12 o cSTARISEY 1 CONCT 30!

a0ia? 2ge T PHRIS) s Tt a) s 1SPUSY yCRILY W MEXIE) ,PECH) s MIC (4D » I CMUN

0cig7 21 oy FRLEU30,20) yPONCIS) »WTGC (B 4WOLLI0) +WIEL0) ypMVENTIPPI(SE}

ooio? 220 wy PPOLBI 4RPMT(S) ,TTI(S) s TTOIS ) PTI{S),PTO(S),PUATIS?

0glg? 23a e, POWPLE) ,CVEL 4V, R, ETAT )WToFBWCL6) JFBPLLGY

agio? 240 %, FBTC(é}.TPCL‘S,’TPgG‘SilTHOC(B’.CGGTC‘b'.CLTANK‘S'

vata7 250 o, CGTANK(5) ,CPJUIS,|0)

ooig? 2&4® c

gl 270 COHMON /CONS/PI.2GC,FB

00)10 280 <

oplyl 290 EQUIVALENCE

oo1l 3ye e 150851 LNORELUL})  ,(St342) ,IPROP) + (S01804) 4KA(1))

0011l 3le Pa{5¢3641 GNPLINE(LD) 4{SUI018)REASILEY 4 (SC1203) »TTTENPILsL))

WP EP aze 2405030600 ICHAMUI 13} 2 (S03127) AREATILI) ESEIIE4) 4 ARINI L2 )

00ly1 33e e, t583139),cvi1,10) 1 (5023151 ) sNCOEF + 05031520 .cTw}

go1ii AH e *,{503153,PATH) 3 (5{2190)YLANDALILY} 2 (SC103) SNCHAKY

ool l 35« a,8s43172),15P1) p(503178).PCItED) s (SEL8420 ,m00TGlL, 1))

0o1gd 3aeo 0, (543133} ,ARERE(ED] (503166)THRILLIY) +§543184),Cc0C(1)

0011l a7e *,(503212),POR0OFPII T + (S{3218) )

nolyl 3B8e 2,(503053) ,RFLAG)

[0l 39« o

00111 4Q0 9y (S5(603),TTENF)

pol132 4le It z  ICHAM(L,1}

00113 4za IPROP s NFLINE(I1)

00134 43a P = pGetll,Jd)

00lys 440 T = TTIENP{ID,dd}

Qg4 45 GO TO (1,21 IPROP

o0lié Yso € OXYGEN

ootLy7 47a | CPGAS a OPTCP(P,T}

0olz0 4d e CVaAS a OPTCV{P,T)


http:PG(ll.JJ
http:I.ISI3139'.CV(I.1.JJ
http:CGTANK(~).CPJUIS.IO

69

R FOR,o  CHON,CMON . DATE 310871 PAGE 128

onf2i 490 G) TO &

0oizi 50w £ HYDPROGEN

goia2 5le 2 CPGAS = HPTCP(P,T)

0o123 52« CVGAS = HFTCVIP,T) .

Qo2 53w 5 KA(IPROP}! = CPGAg / CyGAg

0025 4o RGASLIPROP) = { CPGAS ~ CVGAS } o 778,154

nola2é 55e Jd s NOpEL(II)

oolz27 Séo KAY = KAUIPROP)

oolag 57 IF [ICHON.GEW«]1} GO 10 4g

aoi32 58« 1CHON n ]

0oias 5%0 ISAVE s ]

00l3y &Qa D0 30 l=),NCHAM

00134 b1 ¢ THRUSTER EX!T HACHK NUMBER BASED ON AERA RATIO

00137 62¢a E al{KA{IPROPI=1elme5

00140 630 8 # {KA{IPROPI+1+0)/(2.00({KA{IPROP}=1,0))

ool4g) 64e C = E + s '

ooiu2 450 ME # Ga

Qo143 b6a 00 1D Jul,l0

0048 &7 . IF (5 «GTs 1) ME = HEX(T}

poiso [3:X D ={jetERME®22/C)

gots! . 6&9e A = AREAE(!)~AREAT{I}/HEw{(]o0+ESHER2)/C}rop

ooist 70e ¢ EXIT MACH NUMBER EQ DERIVATIVE

00182 Tie 04 a n2400E0BoAREATII) /CoDeo(Bal 0} + AREAT({I)/MEvo2obael
Qo153 T2e H2E = ME = A/DA

0054 730 IF (ABSIHE-M2E}sLEelsOE~BeOR«ARS{A) +LEr | «0E-8) GO TO 20

Q0}586 740 ME = M2E

0ols? 750 10 CONTINUE

001s&l 760 20 MEx(i} = ME

DOJ&z 77e 30 CONTINVE

agtss 7Ra H . w  ISAVE

a0 45 79s 40 JF {AJeEQel) GO TO 7O

00§67 BUa Cs =T ARINJVIT,116CV{1s1)0SQRT(GCOKAY /{RGASIITIY2TTTEMP{L] ,JJ}
00147 8le H 220/ (KAY = 1eQi1})

00147 820 ¢ FIRST GUESS CHAMBER FPRESS

oalyo Ble PON(Ls1)Y = 009ePGT{LII,JJ)}

00371 B4s S0 CONTINUE

oalrz 850 cY = PCNC(E+1I/PGTCITadd}.

oolre2 B84 € CV = INJECTOR VDISCHARGE COEFFICIENT

oatzz B7¢ £ FLOWRATE THRU INJECGTOR

00173 °  88e c? a WDOTGLIT,JJ) ~ PGT(114JJ}oClaSQRT(CGan{2s0/KAY) =
0olra Bow 1 CPaeiiKAY+1aD)/KAYY)

0ol7ry %04 « DCLP 5 alb/{2409KAYOSQRT(CTNO{24G/KAY) ~ CPeeol{RAY+1o0/KAYID
0ol7Hy 9ie ) Jel2:00c9c0{2.0/KAY 1) ~ (KAY+1+0)0CFe8{1+0/KAY} Y
0a175% 920 DELP = C7/DCLP

00176 930 PCN{isl) & PCN{I,1) =~ DELP

60177 LTS IF (ABS(DELP)eLE+Ll+QE=5) GO TO &0

po201 950 G0 T0 50 '

00apz Foo 60 CONTINUE

00203 F7a G0 TO 80

an204 a0 70 CONTINUE .

go26s 790 PCNILI41) = PGT(ILl,dd) = PDROPII)

QGZps 1000 c9 2 PCNCIS1I/PGTIIL 4dd}

002a7 {0l ARINJUT 1) 3 WDOTG{I1oJdJI/AtPGTE{IL,JJd}eCYII+114SQARTIGCORAY 2400/
ouzay i0ze 1 IRGASULIIIoTTTEMP LI v JU) o (KAY=1a) )2 (CT¥e(La/KAT)=CTR®
Qo207 103 2 (LRAY+l ) /KAYY YD} :

00zg? 104e '€ AREA INJECTOR (FLOW}

00210 105¢ BO CONTINVE

00230 10%e ¢ THRUSTER EXIT PRESSURE


http:J.l)$SQRT'~coKAY.Z.UI
http:PCNII,11/PGT(11.JJ
http:ARINJ(I,l)oCVIJ.1)osGRT(GC.KAY/tRGAstIIhTTTEHP(11.4J
http:KA(lPROP)+I.O)/(2~O"(K"(IPROP)-1.01
http:HPTCV(P.TJ

0L

5 " FUR 10N, CHON ' DaTE 310871

00241 167 FE(l, = Peny / (1eGa(KA(IPROP =140 *0eBaMEX (11292 00 KA (IPROF,
coz11 108% s KA IPROP Y=L oG )})
00211 109 ¢ PGT = TOTsL PRESSURE
0nzjz 1100 387 COCTII®AREATII)ePeN{T, 1) *SORTIKA(IPRUPI/(RGASCIPRUPITTTENP
0nz12 154 ° (I14dd i 1ol 2o /UKALIPROP I+ 43 ) 0ol (KALIPROP )44} /7 {KACIPRUP )™ |41 ))
voz)2 1120 C CDC » CHAMBER FLOWRATE DISCHARGE COEFFICIENT
00212 113e ¢ ¢ » CONSTANT FOR THRUST EQ L
00213 111 d = AREAE(L)® (PE(I)o(]e+bpaMDALI)oRALIPHOP)OMEXLL)®02) ~ PaATM}
00213 i15¢ ¢ LAMOA = DIVERGENCE COEFFICIENT NOZZLE
[s - ] lide C FPATM o ATHOSPHERIC MRESSURE
00214 1170 THRT¢I) = C
apz1s t18e CONTINUE
00215 119a ¢ uhNOZ 3 THRUSTER NOZLZLE FLOWRATE
onz1é 120 \ ANOZL{I) = @B
00217 1210 ISPUI) = THRT(I)/ANOZCL)
0o217 1220 ¢ THRT = ENGINE FHRUST
80220 123 GU TO (1204110,4108),CTw ° ’
00220 1248 € CTH CONSTRAINT EQUAT[ON SWITCH COMBUSTOR {1 = [SP 5, 2 = PC,;3aThRUST)
0gz2z0 1250 C CONSTRAINT EQ THRUST .
pozz! 1249 100 CONCT, 11 = Js = € 7/ THRIGD)
opzz22 127 GO To0 130
00222 128+ € CONSTHAINT EQ  PC
ogz23 1290 1EO CORCTULI1) = 14 = PCN{ELE) # PCIUi)
opz24 1300 GO To 130
0nzz4 file C CONSTRAINT EH [5P
0022% j3z2e 120 CONCT(l+1) B le = [S2¢1) / ISPICI)
00226 133 130 1F (RFLAG!) 150,
goz3y 134+ WRITECELH0Y [l laddoCTH
ou23l 1354 1, NCHAM, [PROP, ICMON, 1CHON
o023l 1360 2, KAYSEs8,C
0023l j370 3, HE 0y AREAL{1)},AREAT{ 1)
op23l 139e 4 ArDAYCEPARINJ T 1} .
0p23} P390 S, CVIIall4GCRGASIILYZTTTEMPLLIT ydU)
00231 1400 6y PONTIW IV WPGTEIsdJl4C¥4CT7
00231 412 7 . ACOTGUIT,JJd) yDChPDELF,PEL])
0023} 14292 a, BB+ CDC{T)PATH, LAHDALT)
00231 143s 9y MEXCLIY s THRTOL) ,ONOZ LT, 15P( ]}
00231 144w Oy CONGCTIIs13
00304 145¢ 130 FORMAT(// 2451 2HcMUN ROUTINE/ZXA 17 /784117 /07T KIPHELT 7 1)
00305 146¢ 150 RETURN
00304 1470 END
END OF UNIVAC 1108 FORTRAN V COMPILATION. 1 aDIAGNOSFICo MESSAGE(S)
CHON SYMBOLIC a0 JUR 71 20146125
CHON CoDg RELOCATABRLE 30 Jun 71 20746325
B HDG e} FOR, e CWALLCHALL

'Ilst 129

0 031723p3s
1 01727050
0 Q1727114

14
36
14

147
1
&8

(DELETED)

{DELETED)



TL

[ FORy» ChALL,Cwatl DATE 310871 PAGE 130
8 FOR»®  CWALL.CHALL . Il AuG 71 9127: 1.109
UNIVAC 1108 FORTRAN V LEVEL 2204 0O0lg FsOlegH ’
THIS CcOMPILATION WAS DONE ON 31 AUG 71 AT 09:27:01
SUBROUTINE CHALL ENTRY POINT 000012
STORAGE USED (BLOCK, NAME, LENGTH}
gogl  °CODE  gooOlé

0aoo *OATA gopolo
0go2 *8LANK  000DGO

EXTERNAL REFERENCES (8LOCK, NAHE)
0003  NERR3S

STORAGE ASSIGNMENT FOR VARIABLES (BLOCK, TYPE, RELATIVE LOCATION, NAME)

0ninl leo SUBROUTINE CHALLIT.K)

0010t 2% cC

0olol 3o cc TH1S SUBROUTINE COMPUTES THE THERMAL

ooipt 4o cC CONDUCTIYITY OF ARSI 347 STAINLESS IN

nolp! Ba c¢ BTU/IN=SEC=-DEG R

0olgl b cC

Q0ial o Te c K (D«0546¢T + 72.81/734000/714%440

aeics g REAL K

goilo% e K 3 1e05324074E=79T + 1.40432099E~4

Doleos | 1dse RETURN

Qoigs -’ ile END

END OF UNIVAC 1108 FORTRAN ¥V ¢OMPILATION, 0 oDIAGNDSTICa MESSAGE(S} J .
CHALL SYMBOLIC 30 APR 71 11i194la O GI487344 i¥ il (DELETED])
CWALL CoDE RELOCATABLE 30 APR 71 1119810 I D1457574 24 H (DELETED)
¢ Qli457&626 14 k]

B HpG B FOR,@ DP2R,DP2R



(44

3.2.16 DPR

®° FOR,s  DF,R,LPZR
UNIVAC 1108 FORTRAN ¥ LEVEL 22046 GGLY FSQ18H
THIS COMPILATION %aAS DONE ON 31 AUG 71 AT 09i!27:02

FUNCTION DP 2R ENTRY POINT QOCOI]

STORAGE U3SED (BLOCK, WAME, LENGTH)
ogagl *CGDE 0gool 3
00ao "DATA oaopa?
Gaoz *JLANK 0agRraQ
EXTERNAL REFERENCES (BLODCK, NAME}

0¢03 NERR2S

STORAGE ASSIGNMENT FOR yaRIABLES (BLOCK, TYPE, RELATIVE LOCATION, NAME)

0000 R Qoowupd DP2ZR

goloi 1o FUNCTION DP2RIX)
o0lal 24 Crenns

00ip3 3e pOUBLE PRECISION
00igQ3 qa * X

00102 S50 Consen R

00310% - &e pP2R = SNGL(X)
anlod 7e RETURN

00106 8 END

END OF UNIVaC
P28

1108 FORTRAN Y COMPILATION, 0 «D1AGNOSTICe MESSAGLE(S)

SYMBOLIC 30 APR 71
DP2R CobE RELOCATABLE 30 APR 71
® HDG IF] FORye DRIVER,DR{VER

31

11359311 0 Oiues77p0
1131931t 1 034600s0
0 01440110

AUG 71

8

!
2

P27

v

{UELETED)
APERETED)

2+ 91



3.2.17 DRIVER (OXYGEN PROPERTIES)

] FORyo DRIVER.DRIVER
UNIYAC 1108 FORTRAN V LEVEL 2206 OOD!B-FS01BH
THIS COMPILATION wAS DONE ON 31 AUG 71 AT D9:27:03

MAIN PROGRAM

STORAGE USED (8LOCK, NAME, LENGTH)

0001 eCODE . 000206

pago *DATA 00e071
oog2 *BLANK 000000

EXTERNAL REFERENCES (BLOCK, NAME)

goo3 oPTD
noou oPTCP
agas OPTCY
adoé Nwbus
oaon? N]OlS
Q010 NiG2s
aoil NSTOPs

STORAGE ASSIGNMENT FOR yaARIABLES (BLUCK, TYPE, RELATIVE

oool 00Quo2 1046 opol ooool7 111G 0001
Gool 0o0O112 142G o0gol gool2é 1516 oool
0G0l goo1s67 776 opol 000176 204G 0000
0000 R 004076 CV 0po0 | po&DSo goo0
0005 R $O0OO0 OPTCV 0003 R 00GQDO GPTD 0nQo

LOCATION, NaAME)

0ooo27 1156
apn135 1566
oosnst Poof

I 0D&047 1P

R 0ooogo P

Golgl leo DIMENSION P{100), T(10}s RCIO,100), CPCL0,i00),
garo3 2e PO 1D IT = 1,10

fo106 Je 10 T{IT) = 50. © FLOAT(IT) ¢ 50,00!

Q04ic 4 00 20 IP = L4100

003;3 5o PUIP} = 10, © FLOAT{IP)

a0114 beo 0o 3g (T = 1,10 .

00117 7o R (IT,1P) = OFTD (PCIP),T{1T))

ootz20 a0 CPUITLIP] = OPTCPIPLIP),THLT))

o0o1zt 90 CY(ITLIP) = QPTCYIPEIPISTIITH}

o0iz2 10e 30 CONTINUE

auiz4 ile 20 CONTINUE

aoizé 12e WRITE (6:900) (T4i1)sluilylin)

00134 130 DO 40 [Pml,100

Q0§ a7 t4e 40 WRITE(&y?01) P{IP},y (R (1T,IPl, 1T=l,10}
Qo147 jGe ARITE (63900) (T(l)4imlyin) ‘
oaiss 1o 00 41 tPal,100 . .
00440 17¢ 4] WRITE(6,501) PUIP), (CPOIT,1PIy ITalul)}
QG170 lue WRITE (6¢900) (T(1)slmlyelD)

Qoi7é 199 ' DO 42 IP=1,100

0oZgl 239 42 WRITE(4,901) PUIPI,y (CVUIT,IPYe ITal, 10}

cvilo,100)

o001l
0001
000g
0ado 1

Q4930 R

0ooon74
goold4
WL EY]
ooéo4s
000156

1306
1636
FOIF
iT

a1 ANG 71

Qaol
ooot
Qogo R
0og4 R
Q0dao r

pDind 1356
onolén 1726
0oR212% CP
000000 OPTCP
pooileYd 1

27

3e

(34



174

& FOR,v .‘;vs'e,aﬂxvs}g : DATE :uuem.a 133

ogzpl *© 21e 700 FORMAT (IH1)6 HF =243 l0F11e0/)
oo212 22a P01 FORMAT (1M ,Fu D %4, 10EL1,.,8 }
o213 23e ENp
END OF UNIVAC 1108 FORTRAN ¥ COMPILATION, U o0l AGNOSTice MESSAUE(S)
DRIVER SYMgbLlc 246 JUN 71 22303:82 0 usv2irze 14
DRIVER [ODE RELOCATABLE Z6 Wy 71 22iy3isz I D)72243p 24
0 ©0l17224%4p H

@ HMDE & ' FOR s FCGHPL FQUNP)

2)
]
17

{DELETED)
ADELETED)



gL

3.2.18 reoMp 1 (GAS LINE WITH HEAT TRANSFER AND FRICTION
MACH NUMBER CALCULATIONS)
@ FOR,e® FComP! FCOHPI 31 AVG T Y3278 He422
UNIVAC 1108 FORTRAN V LEVEL 2204 0018 FS5Q18H
TH1S COHPILATION %AS DONE GN 31 aUG 71 AT 09:i27:04

SUBROUT [NE FCOMPI ENTRY PoinNT GOO214
STORAGE VSED (BLOCK, NAME, LENGTH)
oaot ¢+CODE aop249

0goo eDATA 000064
qoo2 sl ANK 000000

EXTERNAL REFERENCES (BLOCK, NAME)

aaol NWOUs
o0g0H NiO2s
ao0s NERRJ3S

STORAGE ASSIGNMENT FOR vaRIABLES (BLOCK, TYPE, RELATIVE LOCATION, NAME)

0001 apopss 1256 taoa gcoo2l 3gF gupnd R 000003 A 00go R 000007 AVGHM 0G0 R gopUols B
oo00 R 000016 ¢ 000 R QQ00Q6 D 00p0 R D00DI3 DELXL 0000 R pOOOL14Y Dlakl aoe0 R gooURS g,
3000 R 000020 FPM2 0000 R Qg0o0l2 FRL . QQpo I copoQi7 J 0000 R 000BGC02 KA Qooos R 0QLGOD M)
0000 R 000cOo) M2p 0000 R 00GOi0 TI 0ooo R 00Goll T2 Qo000 R QDOOOY Z

0010 i¢ <

000} 29 SUBROQUTINE FCOMPLLY +M2,FH2}

80101 3e C

Go1p3 4a REAL Ml aM2,H2P KA

go1iD3 Se C

DQ1o4 ba DIMENSION ¥{(71)

ooio4t 7° C . .

G004 8o [ BUILT IN FUNCTIONS FOR MACH NO. DIFFERENTIAL EQUATION

00ios 99 FlzMz2) 2 MieeZ = THZeeZ + (240%aA0z ¢ ZWIOE + Z®0ION}/(1.0%Z)

golos 1a* FPLZMZ) = =2e097M2 + AVGHY{(1,0=Z)a{2c0cA+24097°E+3,0%2%c20¢D) »+

[s[sF ¥v]:] 1ie - 2euAe P Zro2eEvZondeD) /{0 )on2

00106 12a C

c0lo7 j3» M1 = ¥Y{1)

[ 1] l4e Ti = Y{2)

o013 15¢ T2 = Y{3})

00312 l&ea FRL = Y{%)

aai13 170 PELXL a  y(s)

00114 18e blAL! 5 Y(&)

ools 199 KA n Y7

Qal1ls 200 ¢

Q0116 210 A 3 (TZ~TII/(T24T1}

00117 220 8 m  (48,0¢FRLSDELALIVDIALI

00120 23e ¢ 2 DeSe{KA=1,0)

agiat 240 D 8 KAo{2.0%h0C + peC)

Q03122 25 E n 2409490 + KA®{2¢0%A + B)



oolza 24%
oQlza 27»
00§ z4 28w
agiz2y RGe
Gnl30 AU
00131 3Ile
0oi13z 2
003133 33e
00134 3o
aglas 35e
00127 kE-T
00137 370
00141l 3Be
00143 39e
a4l 409
Q0144 e
GoLys 42w
FCOnP1
FCOMP1
B HOG

9L

&

20

ag

END OF UNIVAC

FoR,e OMP | FCOMP]
“2 = | e0E=3

B0 20 J=1,10

AVGH = Oa5=*(l] + M2)
Z = AVGHe»Z

Frz R FiN2}

FPM2 = FPlM2)

hee = M2 « FM2/FPH2

IF (ARSIM2-M2P}ali ol +0E~BeORABSIFM2)aLlErl +(iE=B) RETURN
#2 = pM2P
CONTINUE

WRITE (6,30}
FORMAY (//4K249HMNO CONVERGENCE IN FCGMPI )

RETURN

END

1108 FORTRAN ¥V COMPILATION, 0 eDIAGNOSTICe MESSAGL(S)
SYMBOLIC 31 aAUG 71 o09:i25:42
RELOCATABLE 31 AUG 71 Q¥i25104

FORyn FCOMPZ ,FCONMP2

baTE 310871 iﬁE 135

0 D21101%0
1 02111254
0 42111304

42
¥
19

(DELETED?
(DELETED}



I

B F
UNIVaL 110

OR,0

3.2.19 FCOMP 2 (ADIATIC GAS LINE MACH NUMBER CALCULATIONS)
FCOMPZ,FCUMFZ

8 FORTRAN v LEVEL 2206 00l Fsnl@H

THIS COMPILATION WAS DONE ON 3) AUG 71 AT D9:i27:10s

SUBROUTINE FCOMP2 ENTRY POINT 0QG135

STORAGE USED (BLOCKs NaME, LENGTH)

aeol
nago
gagz
oog3

$CODE ehi B
¢DATA gogosi
°8LANK 0QUQOT
INDATA 011410

EXTERNAL REFERENCES {BLOCK» NAME;

ooDY ALOG
0805 HwDus
noos N1O2s
oogy NERR3%
STORAGE ASSIGNMENT FOR yARIABLES (BLOCK, TYPE, RELATIVE LOCATION, NAME)
pooi 000040 1236 ouoo 00gola 3gF 00po R noopal A oG04 R plopono akog
0600 R DDDDDE DIaLl 0DOR R DDOOLl)l FPPGR 0000 R 0QO0O2 FRL 0003 | 0ODS5Y [PROP
0Qo03 R 0Q606H MW goo0 R oO0ggoo PGl 0000 R 000OOD12 PG2F ag0y R 00ppoC 5
. QG000 R 000004 WOOTE Q000 R 000007 XLENGL
obino la ¢
0aioo 20 ¢ FUNCTLION GENERATOR FOR 1S0TH USING NEWTUNARAPHSON TECHNIRKUE
ggiag 3 c .
0aiol 4 SUBROUTINE FCOMPZ (¥,PG2,FPG2}
oRiIpt Se 4
opigl bheo REAL MW
0oiga 7e ¢
0olgh Be DIMENSION X{a}, Ma(2}
no1a4 9o C '
aolas 10¢ COMMON ZINDATA/S{5000)
colins 11le C
Qoions 12e EQUIVALENCE . .
colos 13e ¢ ($(342} +]PROPI 2 0S43125) 4N Y2)
goins 140 <
001l0s 150 c gULLT=IN FUNCTIONS FOR PRESSURE BOUNDARY DIFFERENTIAL EGQUATION
oolaz lée FI2PG2) ® IPGRI*2 = PGlee2 + Ao(g=ALOG{ZPGR/PGI)]
oolc 17¢ FPIZIPGZ) ® 2eD*ZPG2 ~ A/ZIPG2
SRS 18w [4 : .
aotlyy 194 PGl = XL}
golL2 20e FRL . B R{2)
O3 21a wDOoTG s Xi3)
00) 14 220 TTENP = 4{4)
gols 230 DIALL n K(5}

3] Aus 7] 727

0000 R gudgu2 &'
ooog | gooolo J
0000 R 400005 TTEMP

Se878



& FOR,® FCOMPZ ,FCOMPZ | paTe 31087
onlté 248 XLENGL =
nollé 25
00117 26 A *  [554A9B0NU0TGoo2s TTEMP/LHI(IPROP)#DIALISOY)
golzg 27+« a = Z24.0¢FRLsXLENGL/DIALI
oo0t2i 28¢ PG2 # PGl - 1.0
oo121 29
6pi122 ige 00 20 Jal.l0
goi2s 3le FPGZ a F{PG2)
aolzs 32« FPEGR = FPiPGZ)
goi27z 30 PG2P # PG2 = FPGZ/FPPG2 .
©o130 Iy IF {ApS(PG2“PG2P) sLEvl+DE=8+0R¢AHSIFPGZ)+LEs1.OE=8) RETVAN
0013z k210 PG2 =  PGIP
00133 3ba 20 CONTINUE
00133 370
golis h T2 XRITE (4,30}
0D0taz a9« 30 FORMAT (//74X2H4NO CcUNVERGENCE IN FCOMP2Z }
ocoia? 40e
00140 Hle RETURHN
o0lygl Y22 END
END OF UNIVAC 1108 FORTRAN V COWPILATION,. 0 sOIAGNOSTICH MESSAGE(S)
FCOMPZ SYMBOLIC 3 auG 71 0925502
FCOMP2Z RELOCATABLE 31 Aue 71 09425303
& HDpG FORso FCOMP3,FCONPI

8L

a0

1
o

PAGE 137

02111718
G2113p3e
02113062

14

T 24

14

42
14

|

(DELETED)
{PELETED?



T4

B

FORy+

FCONPILFCONPI

UNIVAC 1108 FORTYRAN V LEVEL
THIS COMPILATION WAS DUNE ON 31 AUG 71 AT 09:27:07

SUgROQUTINE FeOdP3

224

3.2.20. FCOMP 3 (ISOTHERMAL GAS LINE MACH NUMBER CALCULATIONS)

4 00l8 F5018H

ENTRY PDINT 0COL77

STORAGE USED (gLOCK, NAME, LENGTH)

gnol
oooo
oog2

2 CODE
SDATA
sBLAN

oog224
Gooos4
K 00ogop

ExTERNAL REFERENCES (BLOCK, NAME)

STORAGE ASSIGHNRENT FOR yaARIABLES

aoat

ooal
aa04
00as
anaé

opooéez 1176
000D R 0000DLL FPH2

ALDG

N¥OQUs
NIOZs

NERRJsS

0000 R 0DGOO0O0 M1

0Cloi

oolol
aglal

golna
gnio4
agio4d
poloY
go104
oolos
00105
oolos
goios
goloés
no1oé
0oin7
o110
0011
ooi12
00§13
oplyd
o114
00118
0o115
00116
agoiz!

1¢
Z2¢
ae
Yo
5o
Ge
7
8
P
10¢
119
120
13+«
140
|50
tse
17e
jgs
tee
20w
21e
22e
230
24
25¢

[l

non

oqoo
000 R 000D0Q3 FRL

oteoiz 3pfF

opoo0 R QOCDOY M2pP

SUBRQUTINE

REAL

M1

.\

(BLOCK, TYPE, RELATIVE LOCATION, NAME)

* QoU3 R goooog ALOG
aool R ogooO7 4§
0000 R 000004 XLENGL

FCOQMPI (X N2 ,FMZ!

yH2M2P 4 KA

DIMENSTON X(5)

goop R oopuoé ¢
gouo | oooolo J

BUILT=IN FUNCTIONS FOR ADIABATIC MaACH NOG. DIFFERENTIAL EGUATION

-]
L]
&

FlZH2)

FRLINZ)

H1

FRL
XLEMGL
[PRE.
KA

C
K2

PO 20 Jgal
a

R MUK a4

+ 10

mH8e UOFHLOXLENGL/DEALL + (1oQmMioHLl}/(KAOHETMIY +

CoALOGI(MIoMIo{KA+L,0))/(220¢MloN]e(KA=1a0) )

+

(ZH2ee2=f o)/ (KAeZH2e02] = CoALOG((ZHZoZHZe KAGL O} )/

G} .
2.0/ iKAeZH2aw1)

X1
£{2]
X{3)
X{4)
A{5)

w 4,060/ ZM28G)

(KA+1a0)/7{KA+KA]

Ml + S.UE=~3

# 220 + MZoNM2algA~1480}

31 AUG 7} ?i27:

UoU0 R QphpQs Blakl
gonoc R 00ODD2 K

73313


http:2.0/IKA~ZM2ft.3J

08

Qo322 2ba
0p123 27»
agl2s 28a
003125 290
Q27 300
00130 Jle
00130 Jda
0033z 33
0gtas IYe
00134 35
00125 34
Bolaé 37
FCOMPJI
FCOMP3
B HDG

E:H

20

2]

END QF UNIVYAC

SYMaoLicC
ReLoCATABLE a1 AVG 71 Q7i25:06

FOR,s FCOMPI ,FCOMPI uaATE 310874

FM2 o

EPM2 a MJ

MeZP = M2 = FMZ/FPH2

1F iABS(MZ"HZPJ tLE el s GE~B+ORvARS{FMZ) +LE | v DE=8) RETURN
"2 = H2IP

CONTINUE

ARITE (6,20)
FORMHAT (//749AZ4HNU CONVERGENCE IN FCAMP3 )

RETURN,
'END

1108 FQRTRAN V (ONMPILATION, Q eDIAGNOSTICe HESSAGE(S)
. 3] AUL 71 p?i28305

FORs e GATHER,GATHER

PAGE 139

0 02113364
1 02114374
0 02114424

a7
1
18

({UELETED]
{DELETED}



18

UNJVAC 1108 FORTRAN v LEVEL
THIS COHPILATION %AS 0ONE oN 31 AUG 71 AT D%y27:108

SUBRQUTINE GATHER

STORAGE YSED

EXTERNAL REFERENCES (8LGGCK: NAME)

STORAGE ASSIGNMENT FOR YARTABLES

onot
ooy
gooo
ondl
o001
cooy
Qaay
1]
gpay
apg)
tagl
eooy
oom

ongl
0oe0
nao2
rao3
0004

gaos
000é&
noo?
palo
DER
uo)2
(R ]
naLy
aols
gol6
0037
nozo
o0z
po22
roz3
aozé4
0025
0Qzé
onz7
0030
[ ]

(BLOCK,

aCUDE
dDATA
*BL ANK
INDATA
COHN

PBL
PIPL
ADLAR
IS0TH
JUNCL
CHAM
CHON
HEATX
TANKD
TANKC
PIPLL
TURBOP
PREG
VALYG
VAL VL
FEEDB
NVWDUS
NJOis
N102S
NSTOP g
NERR3S3

a0004% 10k

gog33Y i05L
pooiol 1iQF
g00s1l7 L40L
0eDss7 170L
po0os27 230L
a00atT ZH7L
gop4s? 271c
aa1032 2940
palLid 299L
001140 3020
000130 #HOL

ooni7Yd 70L

3.2.21 GATHER (SETS UP PROGRAM STATE VARTABLES, FUNCTION CONSTRAIWT
EQUATIONS AND CALLS S!STEM COHPDNENT HODELS)

ENTRY POINT Q0125

NANE, LENGTH

palr2e7
GooZ2y
aQooon
o116l0
005525

Ooal
Oget
Oo0D1
ool
0oo!
0oo1
ao0o
ooo!
goot
dool
aool
thi}
cooi

(BLOCK, TYPE, RELATIVE LOCATION, NAME)

000254
000350
000430
({rhil-Fra)
Coo10p
000637
goolL 3y
Goo742
aolo44
goglly
golibz
Goc732
goG2io0

L2045 0018 Fsojey

1]¢]8
106t
i1k
150L
20k

240L
250F
2801
298
3oL

3naL
4476
a0L

ocol
[ falig
000!

"pool

oogl
00otl
gool
0001
00l
0coo
ugol
Gool
ool

000270
N00364
o044}
000537
opas?y
gponsa’
opovo?
Goov774
gol054
onQl44
aglley
onol4y
oon2eY

lo2L
1071
12pL

fs0L

2004
BY 2L,
251
29 0L
296],
300F
304y
hOL

0L

0ooj
poo;
goay
pao}
pooy
GLLY
gGo1
0001
000}
000}
VoGl
0G0}
0001

poo3od
Q00400
pgoii3d
000547
guoeg?
000657
pQo722
ooloos
poio7o
aolize
poli??
oolazy
[ QePLTs]

103k
lost
13pF
l7oL
210L
2431
240L
%2y
2974,
gl
310
834G
T

000}
go0gi
0001
anol
0oal
ST
Qgo:
0ooy
ooy
0001
QQo9
Qo001

Ogoazo
Qo044

- 0pau42

0obss7

Ggoel?

ogosse?
0gQ750
0gpinzo
6oiind
Rkl
Qpuién
0p0i14Q

Qoo% R Qgoool

104,
i0gt,
13316
15D IR
2204
244
270y,
293
298,
Ju2g
320F
&0y,

ARE A



g

goos
0004
o0y
Go0a
0004
0003
o0ga
0004

ooo4
aao4
0004
oot
coo4
noo4
0094
9003
0go4
G003
aoo03
aono4

001nl
Qaiot
aolo3
ogiod
aojol
colod
oo Las
qoliags
eoloé
galaé
goiaé
oplgs
Qoloé
qalas
oolo?
aola?
oplio
colio
oolio
Qoo
Q0110
00110
o110
ooilo
anlio
ool10
goiio
goii10
PHERR!
ooiltl
0ol
00t
oolii
ooyl

R oooo74
R ODS0é0
R DOeHY]
R 0Qg510
R pOK3&2
R 004542
{ gGousg
R 003404
1 0050648
I pQ264é
R 008764
R pgo27z
R 006350
R Q06331
R 001422
1 po754)
R 00841l
R NO2262
R 0D3423
R 006246
1 K]
28 <
3a
Yo &7
S5
R [
7e
-] [
Qe
lue
I1la
12
13«
14q c
iS5e
169 c
17+
18a
19
20«
Fax]
RZ=
23.
FA L
25¢
240
27
28= c
29
3ue.
Jlvw
EFA
334
3qe

LS FOR,e A ThER yGATHER aTE 2310871 PaGE 141

uu&w.'a'r
Joé43i TANK

AREAT opoY w170 AREAK VoY R 00032 AREAC U3 R
CF 0004 ¥ 6423 CGGTC JOO4 R 006436 CGTANK 00LY R
CPJY 0004 R 005006 €STAR 0p0% K DOK3IBS CVEL 0004 R 0DUG3é DELAL
D1ALD J004 R Q06277 OMVENT UO0CH K Qu43én ETAT pUo4 R 006370 FBPC
Fawe 0004 R GOSLIY1 FRL ¢ UeG3 I 9inoul FUNCT 0004 R D032 nmi
HR 0004 R 003322 HRAD Loo0 I gpoGv4 i 0000 1 000025 ICALLS
IFUNCT aQG0 1 paGeas INDV Doo4 I 905052 ISPT ooup J 000u?s IT
JUN 0Q00 I COCI00 K GOO3 R 0ueldod LENGTH GG03 1 000476 N
ME X 0co4 1 QDY736 #R uoBd 1 LoSl02 Mwg 0Ge3 1 000677 W
NER 0a04 | GOZ742 NRE 0063 ] p4apY3 NSYS . 0D R LD&ASE P
PC goead R Q08151 PCI 0po04% R Q04772 PCN 0U03 R UD0D&4% PpelP
PG ggu3 R Q04553 PGPBL Up04 R 003620 PGT o004 R OD9P36 PHR
pospP 0004 R DOe34D powT 0pD4 R 006300 PPI 0UGY R U06305 PPO
P71l 0004 R 004336 PTO 0004 R 0p&as? r gudl R QD5754 RFLAG
RHOG 0003 R 006316 R 0003 R 004424 RO 0004 R 006312 RPHT
STATE 0pod | ouvpbS sYSCoM Bo04 R COS044 TC 0004 R U064Lé THOC
TPCG 0004 R 006404 TPCL GO03 R 0OIL32 TTEMP 0004 R 006317 TT1
TTTERP 0004 R 003226 TvaALy 0004 R CO&35é U 0004 R Q03414 vAQ
BDOTG U004 R 006285 wi 0004 R QD4750 WNOZ 0004 R Q04253 40
WTGC 0002 R 007003 xK
sUgiguriﬁs GATHER (X,FaPPsiBLENW]
HEAL HACH JUNILENGTH
IHTEGER SYSCOHSTATESFUNCT
DLIMENSION K§30),Fe38),INDY (200 ,1CALLS20) ,1FUNCTI20)
DIMENSION STATE(H,40),FUNCTIZ2+40),58YSCOML2,150)
a, TrEMPLA0.2Q) , TTTEMR {30,201, %00T6L20,201 sHacHi 30,201
=, PGPaLlAat 0 nll0E20) yARINGLE ) sFelib) saREATIS)
9y THRT(A! POELF(5) s XK{20) yPRE(ID) 4 LENGTHIS) 4RI (S} ,RD({5)
L HRUS ) 4PIS)

COMMON /INDATA/S1500D)

cOMMON /COM/AREALI0) JDELAL(30),AREAT{30), AREAQ(30) ,AREAKLID)
DIALIV30:,Ppié)+PGi30:20) RHOG(30.200NGRI30,2}
NPRUI0L.2)4NRELIT, 2D HOL30+2) k1L 30s20 0 THALLIID, 2)
HAAD(30,2),Ua01030,2) VELI30+2),JuiNt10) PET(I0»201}
WN0ZE4) MRS, PCIA) PCNI6,2),C8TAR(E}CONCT(IE)
PHRLG) 4 TClE) y1SPT LAY CFI&)  MEXIS )}, PELA) ,Bucl(s), TCHON
FRLISOD+20) 4 POWCHIS ) 9w TGC(SY aB0U10)} 20 I{L010MVENT,  PPI{S}
PPOCS ) RPMT (L) (YTI(S) «TTOCST ,FPTICS PTOLS],PUATIS)
POWPIS) s CVEL W RZETATynTsFBUC (6} 1FBPELED

FBTCLaY s TPCLISY s TPCGIS) 1 THOCIL) 4 CGETCLED s CLTANK D)
CETANK {5 ,CRJU(5D)

a % 4 9 3 2 8 &5 £ a
- a e e oeeow W

EQUIVALENCE

o {5(447) ! 254480 LN 154{3938),5FA1E -3}
pad50603) STTEMPLL 1)) o (5{1812),300T681,10) (501203}, TTTERP{I 1))
v 4543104 JARING 1T L SE3178),PCIEL)) 215131271 2AREATIIIY

P USE2418)sHACH D10} ((S(3638),5YSCOMIL,12),¢5132%1 ,olakoil))

¢, 15030842 yty5YS) s 15090980 ,FUNCTLI 3100 ,(S(R412)yFGPBELIL) Y

ool
Qoo
noo4
oDo4
ooy
0aoH
[e]o}ils}
poo3d
o004
oGao#H
nood
ono4
uco3d
[als]H}e}
0003l
Q0u3
0064
[alehil]
ooo4

MAVT DWW LT 2D ee Dovam D

Bopbi2l
ooBp i1t
goo22é
00&374
003038
ousiia
opGp77
ooHsél
Qo2552
ouoz264
oospTH
anaz4l
0pé72i
gougre
ooopoo
0066}35
pose3zH
goasl2
Qo&3sl

ARINJ
cang?
pranl
FRycC
Ha
ICHON
J

MACH
R

PB

PE
Pgng
PRE
RFLAGE
5

THRT
770
YEL

LA}
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] FOR,o GATHER,GATHER DATE 31UR7L PAGE i42
ool 35¢ 6y (S(3L4H)4THRT{1)) 1 {5(4921) «PDELP{L}) +[S{IBBY XK 1))
apiyl Jae o, 15{3538) ,pRE(L)} s IS{326FSLENGTH(L1)) 4 (S(327%),RE{1})
golt 370 05033499 4RO050D s EST3443) yHR (1D}
0ol ige 9, {5(305324AFLAG)
00l 9 ey (5(33171PLL}
00kl Qe C
ooli2 410 BATACENDVLL) o I%1,20) / &HWROTG s SnMACH
agi2 H2se «y 6HPG » GHDIALO
onii2 q43e e, GHTTEMP v SHTTTEMP
onl2 LT L &HPGPBL y GHARIRY
0Nl 45¢ ., 6HPC I y SHAREAT
noijz Y4ba oy SHTHRT s GRDIALI
00l:2 Rie °, HHPDELP s GHAK
00112 CE: 1 ., SHPRE y GHLENGTH
ooiiz 49 a, 4HR1 s BGHRO
op112 Qe ., &MHR s &HP
goli12 51e C
nali4 E2a DATA (IcALLS{1),I=1,20) / &HPBL vy SHPIPL
oQlLH S3e L &HADIAB y GHISOTH
00134 £Y40 %, AHJUNCL sy GHCHAM
ool 850 °, SHCMON y GHHEATX
LLERL 540 ", SGHTANKD s GHTANKC
ooy 57e ., 6HPIPLL ¢+ SHTURBOP
0oL 58¢ 0, 4HPREG v SHYALVE
00} 14 590 . e, AHVYALVL + SHFEEDH
0014 409 L &H y 6H
oAl bl L &H s 68
co}i4 62% c
0olLlé 630 DATA C(LFURCTLI}I=®1,207 / 4HPB s+ BHJUN
gal1é 540 ., 4HCONCT ¢ GHPODWC
0glié 65% e, &HUTGC s GHFBUC
00114 LY-1 o, 4HFBPC s GHFBTC
00Lsé 670 oy SHTPCL s SHTPCG
00416 4de 0, 4HTHOC y GHCGGYC
foLle e o, G6HCLTANK s SHCETANK
golié 700 * SHCPJUY e« GH
aali1é 7ie oy &H s6H
opDlisé 72% 2, &H yHH
001Lé 73 C
onizo 740 DATA [T/~1/
tolzo 758 c
gorze 760 IT & I[T+!
0023 77e IF (IT+EQ+0) RFLAGL n RFLAG
00525 oDIAGNOSTICe THE TEST FOR EQUALITY BETWEEN NONINTEGERS May NOT BE MEANINGFUL,
aa125 768¢ IF ((IT.EQ.M+1) JAND, (RFLAG]1 4GT40,) ,ANDL(RFLAG,EQ4T,4}) RFLAG = 1,
00125 79e C
0Ql1:? 80 [BLEW = 0
00127 8le C
0027 820 C SET UP JNDEPENDENT YARIABLES
Qo127 B3s C
001230 849 DO 120 I=14M
ap133 85 J = STATELZ,1)
001 34 B&w K 2 STATE(3+1]
08135 87e IF (STATE(L) )l +NESIRDY{LI}} GO TOQO 10
0oiaz BBe WOOTG(JK) = R{ILy
aniyo BFe 60 To t20
oo4l 0 10 [F {STATE(L1yI1«NEsINpDV{2)}} GO TO 20
o0yl ?1% HACH (W 4R} = Al


http:lFUNCTIII,I-1.20

be

00144
oo14%
0ol47
Dols0
cglsl
00153
QDISH
00155
0ols7
00140
O0isl
001563
00la4
00145
00147
00170
00171
00173

G174

00175
0o177

cozoD
ag2g1

o203
00204
00203
0pza7
G0z10

00211

onzya
88314
00217
00220
goz2!
00223
0oz24
00225
ab227
06230
00231

00233
00234
00235
08237

‘00240

00241
00243
bn244
00245
0ndy7
00250
ooZst
00253
00254
oo2s5s
00258
go2462

G2s
g3
P4
F5e
Fébe
97
vgs
9
1Q0e
101»
102=
03
{040
10Se
1040
107
104+
109«
110¢a
111w
112
113
Fl4e
118
114
117,
fIlBe
1i9e
120e
121te
e
1352
124e
125%
i26a
127+
128+
1299
130e
131
132+
1330
134
13%0
136w
137
1)
137
140+
19]=
142w
1430
144=
145e
t46e
147
148
1494«

20
30
40
50
60
70
80
70
2
100
102
103
104
105
106
107
108

109

110

FOR4® GATRER yOGATHER

b0 Tp 120 '
CIF OUSTATE( )] «INDV{3)) GO0 TO 3g

PGiJ,K) = Xty

a0 Tu 120

IF LSTATE(L 1) «NESINOY(4})) GO TO 40
Dlaktodd = Xt}

G0 To 120

IF (STATE{1,1)aHEy1HDV(5)) GO TO 5@
TIEMP{J,K] =  X(1])

G0 TO t20

IF {STATE{Ls1)oNE«IuDVI&)) GO TO 4D
TITEMPLJWR) =  X{1}

G0 TO 120

IF (STATE(L1,1)+NE«INDV(7)} GO TO 70
PaPBL () = A1)

G0 TO 120

IF (STATE{l.1)sNEsInNpvYiIB)) GO TO 80
ARENJtJ, K} = Xl

a0 TO 20

IF ISTATELL L) «NELTNDVLI®)) GO TO %0
pCcr{a a Al

G0 TO 120

IF (STATE(L»IVaNE«INOV(IO)) GO TO 91
AREAT () a XD

G0 TQ 120

IF {STATE(], 1} NEGINDV.(11)) GO TO 0O
RTCJ) = Xtl}

dofyg 20

iF (SIATE(lpl}.NE-lNDVCIZ!! Gu To 102

DEALLICY) = X(I}

GO0 TQ 120

1F {STATEC s 1) aNES [NUVILE31) 60 TO 103

FOELRP(J) = Xelt

60 To 120

IF (STATE{lsi)eNEeINDV(I4)IGO TO 104

X&) 2 K0}

G0 TQ 3120

IF (STATE{L1s1)eNEvINOVLIS)) GO TO 105

PRE{J) v X(1)

G0 TO 120

IF (STATE(L I} enNESINDVIL&)) U TO D6

LENGTH{J) =  X{1)

G0 TO 120

IF [STATE(L1sI)eNEeINDV(1IT7)) GO TO 107

R1{J) a XD

G0 TO 120

IF {STATE{lsl)eMEoINOYILBY) 6O TO )08

ROLJY B X1

G0 YO 120

IF [STATE(l+0)eNEsINOYVI19)) GO TO 109

HRUJ} ® A1)

GO Yo 3120

IF (STATE(L.i}eNEolNDY{20)) GO TO 11}

PLJ) = xC1)

60 To 120

CONTINUE

WRITE(6,110)5TATECL 10,1

valk

FORMAT(//8X4H"** A6,31HIS AN ILLiGAL NAME FOk STATE(L,12,1H))

Jius71
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o8

og2s83
CO26%
002486
go3go
aQ3og
aoaan
go3on
003po
0p3p0
0o3ol
ouipH
0oaops
0a3g?
0p3:0
goayt
0gl;3
gox1 e
pD3 ;5
Qo317
0e3zo0
no3zt
goazad
00324
0p3zs
00327
00a3n
6g33l
00333
00334
aQaas
D0ax?
00340
00341
00343
00344
00345
oo3y7
00350
0035l
003523
00354
003ss
00357
00340
00361
00363
00364
N03&5
GG3s67
00370
00371
Qoaza
oB374
00375
00377
o400
po40il
a0403

150¢
15 e
152e
153+
159¢
1554
1540
1570
158
15690
160e
161e
162e
163«
1é4e
145
166
1670
1689
L4Fe
170e
1719
1729
1730
1749
175
{7de
177
178¢
1790
1809
1819
162¢
1839
18449
1859
186¢@
1870
}889
189
1909
%10
1920
193¢
94
195w
1962
1979
198«
199¢
200e
20]e
2hze
203e
204
205¢
20690
207e

120

130

a2
o

FOR,®  GATHER ,GATHER

STOP
CONTINVE

ARITE(G6 130017, (STATE(L 11 oSTATEL2, 1) »STATE(I, 11 ,X(1}

FORMAT. (//T25,"ITERATIONY 14,

5%y TGATHER-ROUTINE (INDEPENDENT VARIABLEG)t/

GULIXAG, LHET2,1H,12,3H) =1PEL3,T)

SET UP HODEL calLs

140

150

140

170

i8Q

190

240

220

230

240

242

243

244

249

DO 260 =]l NSYS

J = SYSCOM(2,I)

IF (SYSCOMElal)eNELICALLSLED)
caLl PeL tJ)

G0 TO 240

JF (SYSCOM{Isl)«NELICALLSL2))
CALL PIPL (Y1

G0 T0 280

IF (SYSCOMI) i) eNEeIcaALLSIZ)}
Call aDiAB (03

G0 TO 240

IF (5YSCOHELl 1) aNEWICALLS (4]
CaLL [SOTH (d)

G0 To 240

IF (SYSCOM({lsl) eREoICALLS(B}
CALL JUNCL (J)

G0 TO 280

IF {SYSCOM(1 1) eNEaTCALLS S}
caLbk cHaAM ()

G0 To 240

IF (SYSCOM{L4l)etEalcalLLSt?Z))
CALL CMON ()

G0 To 260

IF (SYSCOMCl,1)eNELICALLSEE))
CaLbk HEATX (J)

GO TO 260

IF (SYSCOH(TI 2 aNEaTCALLS(?))
CALL TANRD (4

G0 TO 260

[d4]

G0

60

GO

GO

ag

GO

G0

TO

TO

To

To

T0

TG

T0

To

140

150

160

170

180

1570

200

210

@0 Tg 220

IF (SYSCOMUls1)eNE«ICALLS(LO}Y GO TO 230

CALL TANKC {2

GO TQ 260

IF (SYSCOM{ly1}eNE«ICALLS(LIE )}
CALL PIPLL )

G0 TC 2460

IF (SYSCOM{lsl}eNEeICALLS(I2}}
CaLl TURBOP {J)

GO0 To 260

IF (SYSCOMIL+1)eNESICALLSL1IY)
CALL FPREG (U}

G0 TO 260

1F (SYSCOM{J a1l eNEWICALLStIY) )
CALL VALVG (4}

a0 To 260 .

IF (SYSCOH( elraNEsICALLS(15)}
CALL vALYL{J)

G0 To 260 ’

IF (SYSCOH{lal)aNRE41CALLSL1E) )
CALL FEEDB (J!

G0

GO

GO

Ge

GO

(D]

TG

TO

70

T0

TO

24a

242

ZH3

244

249

251

)

DATE

yEml M)

210873

PAGE
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B FOR, o gEREATHER ,aATHER VATL  J1U87) gERGD 145

ooup* 208w GO Y0 260

00405 209w 251 CONTINYE

004046 210% WRITE (4,250)SYSCUMCL, 1),

004112 2ile 2503 FORMAT(//8i%Hees a6, 3ZHIS AN ILLEGAL NAME FOK SYSCOM{L,LlZy1H)}
00413 212¢ 5T0P

QG414 213s 260 CONTINUE

ao414 21%e c
00414 215 < SET UP FUHCTIONAL VALUES
cRY14# 216s C

00416 217 00 310 Iag,N

ao4zl 218« J = FUNCTUZ,1)

op4z2z 219e IF {EUNCTL e NECIFUNCTLL )Y GO TG 276

00424 220 Fl} z Pbid)

00425 221» G0 To 310

00424 2220 270 IF (FUNCT{L0)anNE«IFUNCT(2)) GO TO 28U

00430 223« Fi1) 2 JUKGJ) '

00421 224a 60 T0 310

0043z 2250 280 1f {FUNCTULaI}eNEsIFUNCT(3}) GO TO 290

0C434 224¢ Fil) = CONCTLJY)

00435 227» GG TO 31C

go4asé 228 290 IF (FUNCTULaD)eRNEsIFUNCTIY)Y GD TOU 292

g0440 2290 Flris o POWG{J}

oQ4yl 2309 G0 To 310

0g442 23+ 292 IF (FUNCT{1s1)eNEvIFUNCT{S}} GO TO 293

00444 2320 Fill = wTGClJ}

0G445 233s G0 To 310

00446 2340 293 IF (FUNCT(1,0)+NE«IFUNCT(A)} GO TU 294

0450 235¢ FOI1) 3 FuwCldJ)

00451 2340 G0 To 3to0

00452 2370 294 IF (FUNCTU121)+NE«IFUNCTI7)) GO TO 295

ooi4s4 238 : F(I1} v FpPCld)

00455 2390 G0 TO 210

00456 240« 295 IF LFUNCTCL1F)aNE«IFUNCT{8)) GO 10 294

0n4460 24)0 Fl1} = FRTC(J)

00441 242 GU 70 310

pots2 243e 2946 §F (FUNCTOL 50 eNE«TFUNCTI(91) w0 TO 297

0G46H 244 FLi a TPCL{J)

00465 245 GO To 310

Go44s 2469 297 IF (FUNCT{1s1)«HE«JFUNCTI1I0}} GO TO 298
Qo470 241a Felo = TPLG{J}

oot471 248e G0 TO 3i0

go472 2497w 298 I[F (FUNCTCIWI)NESIFUNCTC(LI}) GO To 299
00474 250 Fil = THOC(J}

00475 26t G0 To 310

00476 2520 299 IF (FUNCTUl 10 eNEeIFUNCTEL2)) 6O-TO 301
00500 2530 Fil) ®  CaGTCl{J)

00501 254e G0 To 310

00502 255+ 301 IF (FUNCTUL 41} enE«IFUNCT(I3)) GO TO 302
00504 256¢ FLl} = CLTANK{J)

Da505s 257 GO0 To 316

nosué 2G5 202 1F (FUNCTUE2I)eNESIFUNCTIL4)) 60 TD 303
Qo510 259 Fil1) o CGTANK(J)

oosi1 240 G To 210

00532 261 303 IF (FUNCT(Llal)eNECJFUNCTLIS)I! GO TO 304
00514 262 Fil} s CPJU(Y;

00515 25630 60 Yo 310

005316 2640 1049 CONTINUE

00517 2454« WRITE (493003 FUNCT (1,0},



L8

[~ FOR4 o GATHER ,GATHER 0aTe 31087
005,23 2660 300 FORMAT(//11X4Hve® A6,31HIS AN ILLEGAL NAKE FOR FUNCT{1,iZs1h})
Dos24 2470 sTOP .
00525 2680 3i0 CONTINUE
0es527 269 RFLAG .o RFLAG = 1.
00530 2700 IF (RFLAGsLT+00)} RFLAG = D,
00532 27t WRITE(S 320 {FUNCTLL 1) 4 FUNCTIZ4 1) oF L) I} 1)
0os542 272 320 FORMAT(/40X34YHGATHERLROUTINE (FUNCTIONAL VALUES)/
00542 273 e UUFXAES1IHIT243H) BIPEL347} 1}
00%423 2740 RgTURN
00544  27be END
END OF UNIVAC 1108 FORTRAN V CONPILATION, ] #D1AGNOSTICo MESSAGE(S)

GATHER SYHBOLIC 3l abe 73 p¥izsioy

GATHER CoODg RELOCATASLE 31 Ave 71 g9325:09
% Hbg B FOR,o HEATEX,HEATEX

0
1
0

PAGE 146

02115020
0R1a4432
g2124512

id
48
14

27%

i
84

(DELETED)
(DELETED)
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88

e

£
UNIVAC 110

OR

HEATEA.HEATEK

8 FORTRAN ¥V LEeVEL
THIS COHPLILATION WAS DONE o0& 31 AUG 71 AT 09:27:12

SUBROUT [NE HEATEX

STUORAGE USED {(BLOCK,

qootl *CODE
aaoo PDATA
0go2 ¢BLANK
coga INDATA

0004 HEAT

EXTERNAL REFERENCES

gons PROPTY
Q0o0s SAT
aon? LATENT
0010 SRROPL
gatl B8PROFG
Qa12 NUSLET
00123 ChAaLl
0014 SURT
ag1s EXP
0uté NEXPA&S
go17 NERRZ2S
ooz20 NERR3S

ENTRY PO§NT 002212

NAME, LENGTH)

0p2333
oug212
(aJelagelt]
0)1610
001074

{BLOCKs NAME}

STORAGE ASSIGNMENT FOR yaRIaBLES

oQul
aoo1
g001
oopDt
gooi
0Go1
Qo0y
o000
go0o0
0aoo
0000
pooe
ooogo
pago
goao
acod
onan
Qo0G
do004
0009

aood
[s[als R}

agowdz
u0io40
pooiza
000330
Qol772
apos77?
goonoz
opoosé
npoonsa
0000ss
co0041l
0oog77
gooozt
noao43
000Q44
0000l
ououQ
0ogGlé
agnozsea
ooagoo
001071
goQazH

XX ALAD A= DRI

1oL
1501
2oL
2306
4706
F5,
CPI
CPOA
c3
OFFQ
0X
ENTLT
ac

I
K

Kag
&2
HARTO
“uo
nUL
PHEL
°a

ogol
gqol
dooi
0oo!
Qo601
Qgo3
acoo
0oan
ago0
00060
Qo0o
0003
Qoo
Qoo
0004
do00
2003
ooo
Oo0o
G0oao
Qoo
oooY

LXDEXDA LT T ATXL DI T

(BLOCK,

COgséey
notoze
001434
00174g
0o 334
{PERYS
006045
Gootlo
g0ao70
00dGe5
£03073
004354
060101
C0LA53
00j124
goaalz
ga63ny
qg6063
0ocoto
auoagl
gplo7z
0eGast

2206 WO FEQ18H

TYPE, RELATIVE
1goL uool
160L vool
oot oo0t
2301 vaol
S0L aqo1
ARFL aooon
CPIA ocoo
CPOG BLOT
DELWT 0003
oPMi Loco
ENTHG uooo
FD agoo
HE 0gaH
J Jwgto
KI | aooh
KOL uoon
LENGTH voon
HUBAR ody
MUDG uoos
NUD ogoa
PH12 0po4
PRI cooo

.

LOCATION,

LA D B e T TNV ETL

3.2.22 HEATEX

poo74z2
0o1lg2
DOQ241
ap2loy
Cog46}
oognlz
cocglol
0GniIus
006412
pouge?
000034
Loonso
GD0720
330040
o003
GONoys
NO0G26
00022%
gooons
006366
00tn73
paglg2

NAME}

11qL
1700
FRR
240l
70L
AL3662
CFlG
CPOL
DHYO
DPMO
ENTHI
FFACTE
HI
JBO L
K1G
KRET
LS
MU -
MUOL
F
PH]3
FRIG

oool
Qooil
nocol
poul
0oo}
nuoo
0gaag
poco
QoG4
noo3
Q000
nooo
gooy
e 414 ]3]
00400
000y
guoy
paoo
qolo
0G0u
0004
pooy

AT DX MR~ BRI T

oaoQ763
g0lys@
g0i500
0QQ220
ooags2n
guguia
a00u7s
000Q&0
0000%4
Q06405
0ooop72
ogopea
0oar7z
ooniltz
aoooil
008200
006400
ogoou?
onouvze
vopgdz
0gu2a77
uaoon7se

120L
laok
210L
oL
601

v INR
CFIL
cl
0157
vsS1I
ENTHL
FFACTO
HO

)
KIL
4]

LY
MUIG
wSECT
PCOR]
P1
PRIL

3] Aug 71

aagl

ooot
0003
oooil
acal
ooona
0004
004a0
0060
a003
Q0040
goo3
0004
oooa
sflag]
uoun
00060
0a0g
0003
00006
00g0
0oo4

i e WD LD e - N AR D

- ppo?72

Uﬂlqﬂg
ggl171

0Qoza2y
o0o0%sé6d
0Qou2d
goopa?
gooosi
000064
006373
goo0n3b
006543
000745
000031}
100153
poago2
QuUogis
ooagons
Q06417
afelizefc K)
0Qoo20
aoQavée

Fi27112.4%2

izt
lg0L
2201
4401
70L
BOUTR
CPO
c2
DPF1.
oTa
ENTHO
FN

[x}1]
JOUT .
Kg ’
Kl
MART]
LN
KT
PCORO
PlE
FRQ



68

& FOR,o HEATEX,HEATEX . DATE 310871 FAGE 148

oo0n R adllIl PROG aoco R 0001046 PROL 0004 R 0uo423 @ 0000 R QgO0O54 @A aGo4 R 0glal7? quaLt
0004 R 001044 QUALG OG04 R 00GY4SQ RE! 0000 R Q00057 RENIN o0d0d R GPDOUS1 RENOUY 000y R QOO475 REQ
0003 R 006316 RY 0003 R 094424 RY 0003 R 0DOODO S 0OLD R VODOLS3 SVRAR U0a4 R QOO0S2EZ S5v|
00G0 R DOUIODO SYIG . G000 R QU0O74 SVIL 0p04 R 0QO547 Svo QUUD R Q0D %VoG U000 R GDOIOH Svoy
0000 R DOOO2% TEKP g0pe3 R Gpé323 THICK gpo4 R 000574 711 cuot R goD&2) Tg 0aog R 000071 Tsaty
Q000 ® 00DID3 75,70 0000 R GOO!L3 TAgLL vo04 R QOD&4Ye Tl gDO0% R Q00673 Tso 0003 1 Qus3ll TYPE
00RO R 000046 wel QD00 R 000047 wCo D604 R 000090 wD 0000 R 0VUG2T7 wGaSl U000 R DOOOD3G wgaSO
Qoo R 000036 X 0000 R 00G037 X¢ 0000 R 0CQO042 XREM
- ’ r

00laml je SUGROUTINE HEATEX (LNsLIsLOsTIEaTO1TIZ,T02sF1I1,,POL4PLI2PO2MD],

o0l 2o I WPO,QT+X11,4%01 )

aolal 38 ce THIS SUBROUTINE CALCYLATES THE HEAT EXCHANGER O0PPUSITE N

eoicl 4o cC CONDITIONS GIVEN THE FLUID CONDITIONS AT QONE ENDs FOR

o010t Ga €C PARALLEL FLO# HEAT EXCHANGERS, THE OUTLET CONDITIONS ARE

0Qio0! &o cC COMPUTED AS A FUNCTIOUN OF INLET CONQETIONSe FUR COUNTER

00301 7e ce FLOK HEAT EXCHANGERS, THIS SU3ROUTINE MUST BE USEp [N AN

Qo101 Se cC ITERATION LOOP, THE HEAT EXCHANGER I5 AUTOMATICALLY

goial 9a cC 3ROKEN 20 SECTIONS,

adiol 10 cC LN a HEAT EXCHANGER NUMBER { 1 n HYDRGGEN

001g1} ite cC .0 = QUT SIDE FLUID NUMBER { 2 = OXYGEN

aoliol 120 [+ L1 2 IN SI0QE FLUTID NUMBER ( 3 = H20=W2, HR=»},0 )

oglot 13e cc . wo m FLOWRATE (POUNDS/SEC)

oojol fhe cC T s TEMPERATYURE (DEG R}

goinl 15e cC P = RRESSURE (PSIA)

050} lés ce M = FILM OR waALL CONDUCTIVITY (pTU/SGIN SEC DEG R,)

DO0iol 170 ce Q # HEAT TRANSFER FLUX INTO INSIDE FLUID (BYU/SEC fNea2)

aciot ibo cC MU s YISCOSITY {(POUNDS/IN sEC) '

coiol 190 c¢ sY o SPECIFI¢ VOLUKE "{CUIN/POUND)

0G0l 200 cc RE = REYNOLDS HUMBER

0n101 2te (44 PR s PRANDTL NUMBER

0oial 224 cc Nt ® NUSSLET NUMBER

00104 23in o Ti = INSIDE TENPERATURE (DEG R)

010l 2H» ce 70 = OYTSIDE TEMP (DEG R}

opjol 250 cc X1 = INSIDE QUALITY

2goi0l 260 ce X0 a OUTSEQE QUALITY

Oﬂlut_ 27¢ CC FD = FLAG INPUT HYDRAULIIC DIAMETER ( 1 = [NPUT QHYO 4 0= CaLCULATE

co104 ZRe CC NT s NUMNBER TUBES [N HEAT XER CROSs FLAW

00101 290 CC DHY® a HYDRAULIC DIg FOR CROSS FLOAN HELIGOQIL HEAT XER

nolal 30 cC LS = HEAT XER SHELL LENGTH

oalo! 3l ¢C  Ds! n DIAMETER HEAY RER SHELL (INSIDE)

gu0io0l 32¢ CC ARFL = FLOY% AREA CROSS SECTION HEAT EX OQUTTER TUBE

00jol A3 CC  NT o NUMBER TUHE WRAPS

Qo03ol 149 €< B8 a DIAMETER TUBE BUNDLE

aotol 15« cc P = PITCH TUBE WRAFS

001pi | Jbe ¢C LT s LENGTH INNER TUBE

0aigl 370 cC SURSCRIPTS (* (a INSIDE (CIRCULAR TUHE) e}

gdtotl Jga cC {* 0= OUTSIDE (ANNULUS) @)

ooi101 19a cc THE PROGRAM ASGUMES A TUBE INSIDE A CONCENTRIC SHELL, THUS

00101 400 cC CYLINDRICAL PIPE CORRELATIONS ARE USED FOR THE [NNER

GDigl 41 ccC PASS5AGE, AND ANNULUS CORRELATIONS ARE USED FOR THE QUTER

aoi1gl 42¢ ce ; PASSAGE oITH THE HYDRAVLIC RADIUS BEING USED TO COMPUTE THE

oo10l 430 cc REYNOLDS NVMBER AND DARCY PRESSVRE pROP.

L EY.H Yo dd )

00103 [3:3] REAL LT

0oin3 Qb [4
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coillo
ogii0
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ool12
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ogii2
ogli2
op113
o0i3
DD113
ool1i3
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ool13
00§13
00114
00114
o0li4
00120
ooz
aol2t
gol22
o012z
00liza
aolz4
00izs
oo127
00127
0olz27
001230
o123l
goiaz
0o133
oolas
Do1as
0olaz
goluo
opi40
00140
004t
00142
00ly3
0G| 44
001545
oolyé
a0iN7
00150
ool1st

& w
“he
AR K
Sy
ER R

S2s
53¢

SHe
S5%e
S4e
57
Sde

. 59¢

e
bfe
620
b330
b4o
[1-%
boa
b7
3-R ]
690
7ge
71e
T2
730
Tds
75w
740
770
780
79a
BUa
8te
820
8ie
Be
850
Béa
a87s
48
8%e
F0e
1o
920
?3e
e
55
Y]
970
4
I
100¢e
107«
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1G3e
1040

cC

e
ccC

[

cc

cc

ccC
ccC
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Fid e aul alCE ,mpATLX walh S3H8771  Baui

inteutr tye NI o

DEMENSTON TYPELS I RIUS)yRO(S) JLENGTHIS) yTHICKID? s UHTU(SY yNT G
., FOLS) +PLSFLDSEIS)YyDTAES) JARFLLS) ,LT (5}

*, FN{5)

HEaAL KIsKU,K“IMUf,MUU;LENGTHjﬂul!NuooKlIMUBAthZ .

REAL MUJL,MUOL,MUTIG , MUDG,KIL ,KO0L,K106,K0G

REAL MARTI,MARTO

ComMON  ZINDATA/ S(50G0)

COMMON ZHEAT/WOUZ2) oCPESZI)2CPOL2I o DIST(2)) HEC21sKIL21) 50021}
14 KNC21) sMUT{21)sMUDI2L)WPIC210,POL21)sPRECZL) ,,PRU(2))
2, GEZ1)4yREI(21),REQO(21),5VIH21}),5v00213,T142}),T0¢21)
3, TATLZI0THO(21 ) HICZI0aHW (211 ,h0121)
4y qUALIC2EYy QuaLOiZ1)y PHIL. PHIZ, PHIS, ,

EGUIVALENCE |
o (st3279),TYPELL) L s (S(327F) R4} s (S{3I4FVLROLLD
@ (503269 LENGTHEL)} ]  o{S{3284) s THICKL1)] 2 (S(3339) 4 DHYO(E )
8, 0503344 ,NTL1)) »(5(3309),F0(1})} 205133190 4PEL)

@ {5033234),0511010) sist3324),0Tpl1 ) . 45033140, ARFLL)
@, {803329),LTC1)) W E503428) ,FNL{L)Y )

DATA A63462/0463642/3PIELGC/ 3414159138608/

IMPLICIT REYNOLDS NUMBER FUNCTIOWS OF VISCOSITY

RENItAMUYIS BINR/AMY

RENO{AMU)IR BOUTR/ANY

NSECT a 20

COMPUTE REYNOLDS NUMBER CUNSTANTS

BINRS A6365629ABSIaDII/RI(LN}

TEMP2 THICKILN) + RUCLN)

IF ITYPEC(LN)ER.3) GO YO 10

BoOUTR 2 po30b20 AR5 (ADQY/CRIILNI+TENP)

DHY0 =  QUTSIDE HYDRAVLIC DIAMETER ({1INCHES)
DHY = 4,0e(FLOw AREA}/{wETTED PERIMETER)

DHYO (LN} & 2,00 (KO(LN)=THICK(LN)I=RI(LN))

GO TO 20

BQUTR = 240%RI{LN)}oARS{WDO} /(ARFLILNIONTILNY}

IF (FDILN)+Edel) GO TQ 20

NTILN) s LTILRYIZ(PIERDTBOLN) + SARRT{DTRILN}%w®2 + F{LN}l*sZ))

LS = HTCLNT«P (LN}

DHYO(LNY = (DSI(LN)le42 « pTR{LN)*8.0oRI(LNIALTILN} + DSI(LN)4LS)

20 CONTINUE

PAESSURE URUP TERMS NOT vARYING ALONG TUBE LENGTH
FEASIatwDI/tPIEsRT(LNIOaZ))002/GC
NGASO=(nDO/(PIERIROQILN oo (RICLNIHTHICKILN) Iwe2}))o92/G(
JOUT=4
PCORY
PCOKO Q.
ENTHI O
ENTHO o Ds
X1 = X1t
AQ = X0l

Q.

oo

Fae
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ao})s52
COD1s3
00154
goiss
001s5é4
cols?
a0 40
Q014!
nais2
pOls3
00163
00t a4
Q0147
00170
oaizt
noir2
00373
[N R
po)75
coi7s
Qoyzé
aair7?
00y77
00200
g02014
0o2p2
20203
0Gzo4
anze4
hive-3-]
00267
0022
00213
on2y4
o0z14
C0zy4
Dozai4
Qoz)4
a2y 4
0214
cozy5
a0o216
00237
0ozz0
paz2zi
0gzz22
ngaz22
00223
fozz4
00225
ag226
Qgzz7
Q0227
QgQ232
ag233
00234
G0R35
Bo234

1052
l0&e
1D7e
1080
109»
1i0e
tile
ti2a
1{3e
i14s
115¢
l14e
117e
i18e
115
120@
1210
1220
123e
1249
125
f24a
127«
126
[12%a
130e
131
jize
133¢
PRLE
135
(dbe
137e
138
1319«
140e
14la
192
143e
1440
1450
1460
147+
1489
13%¢
130
151+
152¢
153+
164+
1654
154
187e
1584
159
1600
L&l
1420w

C

cc

ccC

(44

c<

cc

3p

R0

S0

FORe HEATEX ,HEATEX DATE 310871 FPAGE

BARTO = Oa
JBOIL = 0
015Tt1)=0.q
AT=Q«0
pA  » LENGTHI{LNI/FLUATINSECT)
XREM= LENGTHU{LN}
Tigiimyld
TO¢11=T01
Piibi=pyl
POt1impPO}
CHECK FLOWRATE AMD cOMPUTE REYWULDS NUMBERS
IF {wDlewDO) 30,,30 4
Tiz=7111
T02=101
Plz=pli
FOzZapPO1
QTa0.0
RETURN
CONTINUE
S5TART PASS ONE
Iny )
Ky
COMPUTE FLULD PROPERTIES AT END ONE
SUALIFT) = O
QUALO(1) n Os
KRETS|
6Q To 1BO
CONTINVE

IF ITYPELLN)EQ.3) NSECT = 1
DO 130 Kmj 4 NSECT
1ax
GUALT{K+}) = D,
QUALO (K+1) = O,
REGULA FALS] METHOD USED
FIRST GUESS, ASSUMES CONSTANT COEFFICIENTS
LOCAL HEAT TRANSFER FLUK ®AS NOw BEEN ESTINATED.
USING THE INTEGRAL, ASSUMING THAT THE FLUXK I3 a5 FUNCYION OF
INSTIDE AND QUTSIOE TEHPFERATURE OIFFERENCES ONLY, THE
EAPONENTIAL TEMPERATURE COEF, MAY BE CALCULATER(K],K2)
ACTRMDIeCPILT)
WCOoWpOCCPO(E}
CiashClaWCo
C2a0CToTL{I)ewCQoTO( ]}
KInHE (1) o[l a0/ mwCitio8/0C0 0240034 1ER6RIILNY
K2aEXp{~Kis0X}
CAHPUTE SECTIGN CQUTLET TEMPERATWURES
CAlzR2Ze{TO(1}=TI(1)}
Ti(la1m(CZ-0C0eC3}/C1
TOCE+1 =TI (T+1)+C3
[=K+l
PQ 5] J=1,7 .
EYALUATE PROPERTIES AT END SECTIORN
KRET=2
60 T 15D
CONTINVE
WADD.B8(Q{[)+U([~1)1)oRI{LN)®Z2+0%PlESDX
CPIADDSelCPI111+CPIlImi})

150



(43

Qgza?
QU240

Q0241
00243
Doz244
00246
0n2sg

88328
1]
00251
00253
00253
Q0254
00284
Doz2gé
ao2s57
00257
00257
oozs7
00257
00240
0n2s1i
00242
00243
oD2s4
0g245%
0Q267
tn270
ggzz7i
onz272
0g273
gpaz4
0p275
agzve
00angn
0Qapz
agagad
fo3o4
0g3ps
0G0ans
00306
agaos
o03ps
0napé
0pap7?
Ik 3 §4]
ng31l
ag3t 2
ag3t3
apain
LERT
0pazQ
ggazi
opa3zz
00323
00323
0g3za
0pazH

1638
144e
[650
1111
167
l48a
14490
17U
171¢
1728
173+
V74
1750
178a
1779
178e
179
i80e
i8ie
182¢
183e
1842
185
186¢
1879
I88e
ja9e
190¢e
i91e
|92
j7ae
194a
1950
1962
1970
1989
199
2ugw=
201«
2020
203a
204»
Z20%w
206w
207
2080
20%%s
2i0%
2lla
4120
213e
214
215%
216w
217
218w
2ida
2209

O
Ea¥al

ce

cC
(44

cC
cc
(49
€<

cC
cC

60

FOR EATEXHEATEX LATE 310871 oldGE’
CPGA:;U-S’} ‘*CPO(I-I))

TI¢E)nTIli~1}s0 A/ (nDlaCP A}

IF {MARTL #GTe Qo) TELI) = Tlilwy)
TC(1)=70 I} ~L A/ (VDASCPOAY

IF (HARTO +GT+ Qe TO{I} = TQ{Iw1}
CONTINUE

I®K

CONPUTE QUTLET PROPERTIES AT INLET PRESSURE
IF (MARTL.GT.0.) €O TO 70
Call PROPTY (LI{PI(lJ.TI(!+1).SVI(t*ll,HUL{l+1),KllI*1},CF1[I+1),
PRItI+1)) .

H
70 IF (MARTO+GT+0Qs) U TOU €0

CaLL PRUPTY {LOsPO{I) TO{I+))o4SVOLT+1T4MUOLT+L) KAC1+112CP0LL+L),
1 PROY [+

H0 CONTINUE

2o
95

100

130

.

COMPUTE AVERAGE SECTJON REYNOLDS WUMBERS, FRICTIGN
FACTURS, FRICTION AND MOMENTUM DELTA P, AND QUTLET PRESSURE,.
12§2+93= PIleG (IN/SEC®sZ)®32¢]74212493e14916
MUBAR=QD.So{MUI(I+1)+MUILL})
RENIN =RENI (MyBAR)
FFACTIa0e¢d1&6/RENINO 0,25
HUBARa {HUOL L) +MUOLLI+1 117200
RENOYUT=REND (MUBAR)
[F {(TYPE(LN}.EQ«3| GO TG 40
FFACTO0e316/RENQUT® B0 25
G0 To 95

FFACTO " 0+2¢RENOUTea(@Qe2 ) /{PLILNIZ{240aRI{LN)) ~=1.0]
SVBAR ®I(SVI{1)43¥1{141})}eQe5
DPFlayGASIaFFACTI egyBARSD X/ (y,09RI(LNY}Y)
OPHIaWGAS o (SYI{I+1]=-8VI(1}1
Pl1il+1)2aP {1 }=DFF1«pPH]

[FtwuplelTe0.0) PIl(1+13npill)4DPFInuDPHI
IF (PCORT«LESOU«) GO TQ 100

DPFI = O«

pPMY] a2 UPNIePCORT

Plii+1) = Plt1) = gPH]

CALL SAT‘L];PI(I*I).TI(14IJ)

COUNTINVE

FOR FRICTIONAL PRESSURE DROP IN THE ANNULYS, THE
EQUIVALERT HYDRAULIC DIAMETEKR MUST gE USED IN THE
DARCY EWVATION [DH=4»0#RH} WHERE RHe= HYBRAVULIC RaADUS

SYBARaSVOLT)+SVOLE+1}

SYBARSSVBAR®U 5

pPFO m WGASOSFFACTOnSVBAREDX/ (2.00DHYD(LN)}

OGPHOZAGASOe(SVYO(I+11-5VaGL1)}

PO{1e1)aPO{1;=DPFU~-DPHO

IF(vp0sLTW0.0) PUCI+ N )sPCLI)+DPFURCPHO

IF (PCOROWLESD.}! GO TO 110

DPFQ = Qe

POCI+1) = PO{]l} =~ DFMO

CALL SAT [LO,POCE+11,T00I+}})

CONTINVE

cOnPUTE TOTAL WEAT TRANSFER RATE CONTRIgUTION
IF (TYPEILNI.EQs3! GO Tu 120

151
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;€6

QDaz2s
goaz7
0033n
0a3a1l

0033l

ggdaz
G0333
QD534
00334
Q033¢
00336
DO0340
00341

00343
00344
00345
DO34s
Q0347

00350
0350
003s0
Q0350
0035}

0gasz
00354

Q0ass

00357
R03al

003s2
G034
00353
0363
00245
003aé

Q0346
OQ03aé

0o3za
00371

. 00372

o037z
00372
002373
00373
0374
00374
ayaze
00376
00376
Q0377
00400
no&ol
0o4p2
00403
go4g4
Ho405
[«IiL Xe ]
00497
0o4n7

2210
R220
2230
224w
225
2240
2270

& FORy»  HEATEX,HEATEX DATE 31087} PAGE
Ink+}
DELAT = (Q{1)+Q(I~1))oRI(LNIeDXePIE
QT=&T+DELGT
60 To 121
€C  HEAT TRANSFER TOTAL FOR CROSS FLOW HEAT XER
120 6T m o {QUL) & WI=-F)IRPIESRI{LN)eLT{LY)
121

“D1AGNOSTIC®

2280

s0lAGNOSTIc®

2%
2300
FARE
2320
2330
234%e
235«
236¢
2170
2350
2390
2%0¢
2410
242¢
2830
FLET
245¢
2Ybe
2H7e
2480
2490
250¢
28] »
2520

253¢
2549

2550
254¢
257
258ea
257
2609
281v
£é&2e
2430
264¢
2450
266%
2670
2b6be
2699
2700
2710
272+
2730
274¢
275
2760

130

140

(44
ccC
cC

150

1460

<C
cc

cc
cc

170
cC
cC

ccC
ccC

(44
<<

ONT [NV

$HE {ES$ FOR EQUALITY BETWEEN NON=INTEGERS MapY NOT gE MEANINGFUL,

IF (ENTHI oNEs Qo) ENTHI = ENTHI + DELAT/WiD!

YHE TEST FOR EQUALITY gETWEEN NON-INTEGERS MAY NOT gE MEANINGFUL.

IF (ENTHO oNEs O«) ENTHO = ENTHO # ABS{DELQT/WDO)

PIST{I1aDIST(I=1)+DX /

CONTINUE

1aNSECT+]

Tlzavy(l}

TOZ=TO{!1}

Pl2=PL (1)

PO2=P0(])

RETURN
THE FLUIpD PROPERTIES, WALL TEMFERATURES» AND
LOCAL HEAT TRANSFER COEFFICIENTS ARE
COMPUTED MERE AT POINT 1.

CONTINUE

IF (X1:«GT«0+95) GO TO 180

CALL SAT (LIaPIUI)WTSATI)

IF {X14GTeDe) GO TQ }é0

IF § TSATLeGT+TI0I) 3 GO To 18O

QUALT(K+1} = X1

CONTINUE

IF (J30ILe+EQeT} GO TO 19C

IN YAPOR DOME (INNER FLM1D}
CALL LATENT ( LIy PI{1), ENTHL, ENTHG }
JF {X1aGTa0o?) GO TO {70

COMPUTE FIRST ENTHALPY VALUE .
CALL BPROPL  LIWPICL) TSATISYIL+MUILIKILCPIL,PRIL 1}
ENTLL = ENTHL + CPIL # (T1(I)=TSATI )
CONT INUE

COMPUTE QUALITY
X1 = (ENTH] = ENTHL)/{ENTHG = ENTHL}

IF § X1eGTe le ) Al = 1,
QUALTI(K) = XI

COMPUTE PROPERTIES FOR SATURATED GAS AND
SATURATED LiQutip
CALL BPROPLILIWPIINsTSATE SYILMUILWKIL,CPIL,PRILY
CALL BPROPGILISPI{11+TSaTl,SYIGWHUIGKIGsCPIGHPRIG)
MART] & {X[/(lomX]I)iomu,aqa{MUIG/MUIL)OOmy a{SVIG/SYIL)ISem,5
SYI{Il; = XI°SYIG + {la=X])03ViL
CPIGL) = AleCPIG + (le=X1}eCPIL
KItI} = K14
MUiil; = MUlG
PRI{]} = PRLG
PCOR] = {Le+HARTI®0e25a{{ a=X11/ K1) ¢ 750 (MUIL/HYIGIo®a 083
elgVIL/SVIGIesed4léleeay
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76

00450
q
88411
00412
00413
00414
Do415
ng4y1é
00420
op4z}
op423

00425

po4ze
00426
Qa4z24
o4
oo4ai
00431
00431
D0433
00434
004235
00435
o0Ras
00434
00437
00yl
D044
00442
00442
00442
00444
00445
Da448
0G4947
00450
0p4R1
goys2
00453
00454
0454
00455
on4sé
Q0487
DO4s0
Do441d
00462
004482
D04s2
00463
00443
0CG4s4
00454
004484
00465
00484
00446
004s7

2770
278=
27 % e
280
281le
2820
283
28a
28%ea
FE: L
287
2aae
Z8Fe
2%0e
2910
292w
293w
294w
295G
2946w
257+
2948.
299¢
300
J01ls
J02e
303e
I0Ye
3p5e
306
307
30Be
309«
ERRL
Jile
3i2e
ERIE
3140
315
3Jlan
A1 7w
dlbe
3l ¢e
320
321e
322e
J23e
3ZHe
325w
3260
327
d28e
329
330»
33le
332e
333
134

(49
180

190

200

cc
cC

210
cc
ccC

cC

ccC
cC

220

230
<cC

A

ccC

cc
cc

ccC

FoR,e  HEATEA,HEATEX OATE  31UB71 FPAGE

JHolp = 1

G0 10 ;%p
FLUID PRUPERTIES QUTSIDE LOME

CALL PROPTY (LILPIUDYTICT) SYILII HMULLIY oRILLD,CPLL),PRICID)

HART] m Qs

PCURI a O

CONTINUVE

IF (X0+G6T+0.%95) 6C TO 220

CALL SAT(LO,PO(]}),TSATO}

IF (X04GTe0+) GU TO 200

IF {TSATO .67, 7O(l)y GO TO z2n

CONTINUE

IF (JBOILWEG.I) GU TO 230

IN YAPOR DOME (QUTER FLUID}
CALL LATENT  LO, PO(I)y ENTHL, ENTHG )
IF {X0sGT+0s) GO TO 210

COMPUTE FIRST ENTHALPY VALUE

CALL SPROPL(LO,POCT),TSATO,SVOL,MUOL,KOL,CPOL ,PREL)
ENTHO n ENTHL + CPQOLe{TO{1) = TSATO)

CONT INUVE

COMPUTE QUALITY .
X0 = {ERTHO « ENTHL)IA(ENTHG -~ ENTHL)
IF ( X04GTe fo ) XQ = |o
FIUALOLK+L) = A

LF (X0 4GTe 0«99} GO TO 220
COMPUTE PRUPERTIES OF SATURATED GaS AND
SATURATED LIQUID
call BFHOPLGLO.PO(IJ.TSATO.SVOL.HUG;.KﬂL.CPOL.PROL}
CALL pPHROPG(LOLPOULL) \TSATO.SV0G MUOG,KOG,CP0G,FPROG)
HARTO =2 {(X0/(1ls=X0))omaea(MUCG/MUQL)*8~,)alSYQG/SVOLI2" 5
SYOL]) » XQeSV0GE + {(]1.=~X0)eS5y0L
CPOLI) = XQeCPOG + {(1.-%0)°oCPOL
KOolIl) = KOG
HUO{1) = HUOG
PRO(I) = PROG
PCORD = (1e+HARTO®®»250i{{o=A0)/X0) %780 MUOL/MUOGI*24083
e {5V0L/SVOGIesd18)00244
JBOIL = |
G0 To 230
CALL PROPTY (LOWPOTI}aTOCT) pSVOULYHUCLTIY 4KOCL) 4 CPOIT)PROLIN)
MARTO = Do
PCORQ = D
CONTINVE

INSIDE REYNOLDS NUMBER
REI(LI=2RENT (MUL{L)) *
OUTSIDE REYNOLDS NUMBER (ANNVLUS RisRU}
REO(l)=REND({MUQ[]}} : .

NUSSLET NUMBER AND EWQUIVALENT HEAT TRANSFER COEF p0 LOOP
TalillaneSelTILTI4+TO(L))
THO(I)sTWICL}
1TERATE FOR CURKECT OEFFICLENTS
BU 250 JJdm1,3

4

153


http:XD.GT.Q.9S
http:00'1/.16

S6

B FQRso HEATEX HEATEX DATE 3310871 PAGE 154

00447 33509 (44 COMPUTE NUSSLET NYMBER INSIDE

004572 l6e CALL NUSLET {LI,PRICI),REI(E),TWE(L),TICL) MARTI, NUT)

gg473 3370 KIti)eNU] oK{lE)/iz.eaRI(LNPI

oD473 33ge e .

0a4q73 3394 ¢ cOHPUTE OUTS[pE NUSSLET NUMgeﬂ

““”2 4o, HtlﬁNU*ﬂ‘&‘hlhﬂ ’:“““*i““‘l“t”@”h BETY HARTR WYY

Dy 1is YR AL oLy JURLY %

1L%E? ailh ‘tu % B%S%}\\kt b\{&i\\%$ nU\ﬁ\%kﬁbi\!n“ﬁﬁtuu\ﬂﬁt\§¢§h“\k\%

CasyT 193k t ARFLELNT Y oRed 1Y aeimprbadasatnnl)

0047 440 L} (roileraollilnno.lanHlleFHIZnPHia

goson 3450 240 HO(1) * NUOOKO({I)/DHYO(LN)

posoon 3460 cc

coboo 347 cc COMPUTE wmALL CONDUCTIVITY

0osot 3480 TEALLa(THI{I}+T%0(1)1/200

Aosg2 3494 CALL CWALL (TWALL.KW(LI))

0osn3 35Q+ He{ T aXu (I )/ THICK{LN}

Ungna igle cc COMPUTE EQUIVALENT HEAT TRANSFER COEF.

00504 352 HECTI® 140/ C1e0/HEQT 4+ 00/HR{T)+120/HOLT)} :

00505 3S3e QI {TO(II=TICI)oHE(D)

0pbgé 3540 THICI)aTI01)+qCI)/HI()

gosg7 3550 THOLD)aTRI(II+Q (1) /HW LT

LR 3580 -+ 250 CONTIRUE

00512 3570 GO TO (40450950) 4KRET

0n513 580 END

END OF UNIVAC 1108 FORTRAN V COMPILATION. 2 oDIAGNOST]Cce MESSAGE(S) '

HEATEX SYNMBOLIC 14 JUN 7! 15305332 0 0j&j6672
HEATEX CoDE RELOCATABLE 14 JUN 71 153053232 1 CGledos51é

@ 0i83p5s2
8 HpG %] FORy0 HEATX 4 HEATX

itg
!
132

(RELETER)
{BELETER)



96

[ 1

FOR,o HEATK yHEATX

SUBROQUTINE HEATX

STORAGE USED

(BLOCK ,

oaol ¢CODE
0000 sDATA
Go02 eBLANK
0003l INDATA
goo4 COnS
aoos CEPCX
0004 coM

EXTERNAL REFERENCES

ooo7? PERFDR
gpia SQRT
gol1 NERR3S

STORAGE
0001 0ogoi15s
ogot onao72
oool ooQzié
go0s R OGCOOD
0006 R DD&Y423
0004 R DD64Y2
0004 R 006277
0006 R DO&362
0003} | 006285
0006 R 0D03p3d
egaQ 1 aoguzl
0003 | QL6330
ouosé I 0Dp%102
op0s 1 002742
0o0és R 0RSQ7A
opuo R Qoogl?
0DD& R 006343
Dp0é R 00433
0poé R 00422
000&s R Q064186
0004 R ODbs41!
Boas R 003224
oodc R Qoapta
0Qg06 R 0D&253
0o1nl le

lou
4oL
5qL,
AREA
CGGTC
crJy
DMVENT
Fhwl
HEQ]
Ho
[PROP
LI
HAWC
NRE
FE
P12
POwT
P11
RHOG
THOC '
TPCG
THALL
aDl
wQ

b dand

18 FSG18H

ENTRY PFOINT QUOHDH

MAME , .LENGTH)

oop422
0Goo42
oopgod
ol14l0
Boeond
0090007
006524

BLOCK» NAME)

aoogl
opgl
090l
g00s
goos
0oné
ooQé
apas
0003
Dooé
000Qé&
00ad
ouoé
ooQé
ogoé
opoé
Jpoo
ogoe
gaqée
oooo
npaé
Dood
0oaa
00os

ASSIGNMENT FOR VARJABLES

M X L B EDAL g Y™ T D AT

UNIVAC 1108 FORTRAN ¥ LEVYEL 220.
THIS COMPILATION #AS DOUNE oON 31 A L AT Q9327017

BLOAN LAVALKIAUE KVUTINE FUK HEAT EXCHANGER MODEL)

{BLOCK, TYPE, RELATIVE LOGCATION, NAME)

poodzz
oo0dio4
pog223
GOCo74
06434
ags0oe
00&3ag
abbli1
pas2bn
po0i3z:z
ousas2
006335
002552
co0z244
Gao272
ovaD3s
coucoils
g0833s
008312
[rfigelel i)
B EETSL]
0obL31)
oocon7
O0dedsl

SUBROUTINE HEATX (1)

2oL
RIS
4501
ARE AL
COGTANK
CSTAR
ETAT
FRL
HEDO
HRAD
ISPT
Lo
NGR
P8

P&
PHR
PQ2
FTO
RPHT
TIN
TPCL
TYPE
woo.
WT

0ool
004G
0ot
0006
460s
On0A
0o04
aucy
upo3
annsé
0000
ooca
o3
QQooe
upté
upgo
[AFaur)
0000
0002
u0ag
0go3
0006
vocs
‘0p0s

DM LM AT MIDDIT e T e D A B D

ogoo3d
agoité
0{pD315
apolio
Dos431
043565
ougooz
¢poool
0p70s7
ooS1ig
BoDoGs
Qo486
ggcloo
nDou7 64
0p3a2ou
godoll
cos 3o
gecaoy
[3ilefalalr
apoY2on
op1132
Gp635s
0Gaqea
Gle24s

2l
L¥F{%

7 0.
AREAK
CLTANK
CVEL
F3

GC
Hall
1CHMON
Jd
MACH
NODEL
pC
PaT
Faut
PPI
QT

$

Tiz
TTENP
U

woeTe
wTGag

[ilsXiF)
o001
0001
noos
pooe
puos
00Ve
0oo3
p0a03
g00s
o00us
pLo&
QLo3
Q043
0004
QOdds
000s
0004
9006
oaog
noos
geog
olde R

AR A DT D NRN o= e e e DD I L

voou4é
noo27i
gogazz
ogglaz
005014
gqacas
aQ62370
006272
007052
atoopoé
na3sns
oDsuss
0ppss3
aoéLet
aogQuo
006241
006305
006357
00so94
odpoto
poe317?
Q0341¢
0né&zes

22,
43
aqg
AREAC
CONCT
QELKL
F8pPC
HELT
HGQ ]
ick
JUN
HE %
NPL INE
PCL
[
POWC
PPQ

R

¢
TOuT
11t
UAQ
nl

3] AUG 7}

ool
ool
oo0l
¢0oés
0005
0006
0gs
0003
npoé
0o0¢
0oo3
uoos
00Dé
0p0é
gooa
0006
0ooo0
0po3
aan3
aooo
0c0é
000é
00oé

MT AT AW LCODD vt e M ws N +s 63 D

ap0oés
gadzlo
gaoatl
005060
pooooa
agoz26
004376
006277
poalaz
peoaas
TR B ]
0o47846
Q02446
Q4772
ooool4
006350
oooo22
005711
Qu6esé
oooaté
Qué324
00aslz
004750

YiZI]i/040D

ngy
44y
a1y
cF
cReX
olakl
FBTC
HELO
Hi
il
KA
tR
KPR
PCN
PIN
POUP
PROP
RGAS
THEC
Ta?
170
VEL
WNGZ



453

& FORy e HEATX yHEATX DATE 310871 PAGE 154

eoial 20 c

0oloi 3¢ cc DRIVER SUBROUTINE FOR MEAT EXCHANGER HODEL = SETS,yP LINE CONNECTS
golol 4o ¢ HEO] v NUHBER OF SYSTEM LIVE CONNECTEC TO HEATXER OMTER LIVE INLET
aglol 5S¢ ¢ HEOQU o  NUMBER OF SYSTEH LIVE CONNECTED TO HEATXER OUTER LINE OVUTLE
aolotl be ¢ HEL! a  NUMBER OF SYSTgM LIVE cOMNECTED TC HEATAER INNER LINE INLET
oolont 7 ¢ HE1O s NyMgER OF gygTeM LIyE cONNEctTED 0 HEATXER INNER LINE OyjLE
Ouinl as [4

oolagld 9a INTEGER HEOO HEQOL yHETI JHETO 1 BGI T vHGOI

Dosg3 100 4

00l o4 Ile REAL. HACH s KA

ania4 120 C

B E] 13 DIMENSION HEOQO(5) HEQOI(S} yHELII(5) JHELIOIS} 4NUDELE20) +D0TG (30, 20)
Gn105 140 L TTENP (304200 L1(53,LO0(51

Qe1gs iSe L KAL2)yRGAS(2) JNPLINE(ID)

go1os 16 v, HACH{30,200, HGII{5), HGOI(B), FCLi5}

Do190% 170 o, THEC(S}

cotas j8¢ ¢

0016 19# DIMENSION GQT(S5}

agiadé i00 <

aoia? Zle COMMON /INDATA/ Si{5C00)

Qolaz 220 ¢

aoiioe 23e COMMON /CONS/P1eGCsFR

00{1? 248 d

ooty 25¢ COMMON /CCPCX/ CPCXib), lcX

8813 e © COMMON /COM/AREA(30) DELXL(30}sAREAT(30} ,AREAQG(3D) JAREAK(3Q)

natliz Z8e 2y DIALILIG) ,PBI6}+PGLII0I20)4RHO0G(30,200NGRI3D2)

on1lz 29q 0, RPR{30,2),NRE(30,2) ,HO(30,2},HI(30,2),THALL(3D,2)
coit2 ge e, HRAD(3B 121 4UADL3042) W VELI3042) s JUNELED)WPGTI3G8,201)
opli2 . 2e ., WNG2C6) yMREG) sPCIA) sPCNIAs2) 1 CSTARISGI I CONCT 346

onir2 32s e, PMRIG) 3 TCIAI JISPTI6) JCF {4 JHEXIGY PECE) 4 HWC LS}, ICHON
ootz a3s v, FRIL{30,20) POUCIB) ,WTGCIS) wNOLIQI,WIC10) sOMVENT,PPILS)
ogija 34e L PPOI{S T RPHT (S o TTILE}»TTO(S) 4PTI(5)4PTO(S),PONTIG)
oLz i5¢ L POWPIS) s CVELW VIR ETAT NTFBUCIG) sFEPCIS)

no112 Isa ®y FBTCLE) s TPCLIB) s TPCG{S) 2+ THOC(5) 4 CGGTCA) 4 CLTANK (IS
goi2 a7e L CETANK(S) ,CPJU(S,]10}

goj12 lge C

003 a9 INTEGER TYPE

00113 40e C

onlL4 41 EQUIVALENCE (S5{3274),TYPE)

galis H2e EQUIVALENCE

a0 1s 43e e (s{é5) HNODELILH) 1650603 STTEMPULI 1)) w4S01812) 4000760041010}
Go115 498 e,t5t3249) sHECQLL Y} 2 83(3254) yHEOTIG ) 2 ESC3257 ) sHETI( L)
006115 4509 a,t{5(3264) HEIOCL LY 5 050328%) LI s {S(3I294) 001010

00115 460 ©y (S118091 yKACY)) 150230187 ,RGASTLIY {S(364) oNPLINE(]})

g0115 470 S (S{24]B)MACH{Lel}))y (S(3627)sHGOL)s {5(3632).HGI1}

05115 480 ¢, {5(31782,PCl] »1S(3503), THEC{ L))

Qo5 490 € IcX = NUMBER QF cOMBUSTOR CONMECTED TO HEAT EXCHANGER H20MZ ROUTINE
0018 50e € HGI1 » NUNBER QF ¢OMBUSTOR CONNECTED TO ITH HEAT EXCHANGER INSIOE LINE
ooi1s 51e ¢ HGOI » NUMBER OF COMUUSTOR CONMECTED 1O 1TH HEAT EXGCHANGER QUTSIDE LJNE
nals 529 C

00tlis Eis Ile KEQIGLY

goit7 549 IF (HgOlfl) JaT. 0! G0 TO 21

0012t Bhe IF {11.LE«D} GO TO 10

ool23 540 G0 To 20 .

ool a4 57e 10 1F = = 11

noilazs LY P JJ @ NODEL(I])

ANt oA £9e 20 CONTIRUE


http:PCN16.21
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26

0o127
001310
00131
oolaz
60133
0o0lay
00135
0013é
001237
ealy0
00ly1
Qo142
00144
0olys
0ol147
0glsg
00151
00152
00153
00154
0gis55s
npisé
Q0157
00140
0olel
Dois2
00143
D01&4

Dola%
a0tas

00ta7
Qo167
001s7
0070
ga1z2
oolz73
oo175
ooly?
op200
gozol
Qo2o4-
Dp2os
goz06
0czo7
60210
gg21!
D02y 2
0p213
oozi4
002414
00215
0o23s
00216
00214
00217
00220
nozat
po2z3

&0¢
&l»
t2e
630
btn
&5
bdao
6in
48e
59
70e
71e
72
7is
74we
75
7he
?7¢
780
79¢
802
“Ble
82
Bie
QY
85e
8o
87»

880
Boe

70
91l
220
240
Fhe
Fae
Ghe
97a
F8e
29e
1QLe
101s
l02e
[03=
104e
J06»
1040
107«
ig8-»
169

1ye

ISR E]
il2e
[l3a
lide
115e
114a
1i7e

C

C

A ATA JHEATK

400 a6 CIT Jd)
TouT = (11 ,Jd}
POUT a ITydd

GO TQ 2z
21 CONTINUE
ICX = HeOI(I)
AD0 = WHNOZ{ICX)
TOUT = TC{ICK}
POQUT = PCL(ICX)
22 CONTINYUE
Il a HELI(]}
IF {HGII(]) «GT«0)

G0 TO 4}

IF {11,LE.Q} GO 7O 3p

Jd = |

40 TU 4O
30 11 = - I

JJom NOUEL (11}
40 CONTINVE

aD] = WDOTGill,Jd)

TIN = TTEHP(I],JJ)
PIN & PG(IT,JdJd)
gl TO 42
41 CONTINUE
ICX = Hall(l}
wpl = WNQZIICK)
TIN = TcllcK)
PIN = PCI{ICK}
42 CUONTINUE

IF (TYPE «Etls 1) Wpl
CALL PERFOR (TlhsPIN,WDIphDO.TOUT,POUT.LI(I),LO(I),Z
6, PUZ1T02,PI2,7T12,GT01))

IF [TYPE «EQe 1) »DI

I = HEQG([1}
IF (HGQ1(I) +GTs U}

= =il

2 mhp]

GO TO 43

IF tLOI1}Y «GEe 31 GU TO 44
THOCLI) = le = 702 / THECII!)

44  ¢cONTINUE

IF (11} 50,50,

Jd = 1
GO0 TG &0
50 11 s =L1

Jd n KRODEL (L)
60 CONTINUE
tPROP = NPLINE(IL)
QUOTG{TTaJdJ) & w0O
FOLI,0d) n P02
TTEMP(ITyudlr = TOZ
VENSITY 4F GAS

RHOGEIT+ddl = Pull]4J}/7{RGASTIPROPISTTERP(IT4JJ))old4,

MACH NUMBER

baTe

31087])

HACH{IE NJ) = YenubOTGLI],J) /(RHOG{TL yJJ)nPLeDIALI(ITI) ®e2,0S5uRT

. [KALIPROP)#GCaRGAS{IPRBOP ) e TTERP (11,4 440))
43 CONTIRNUE

11 = HETULL)
IF (HGIILE) «G@Te 01

0 70 8]

THOCLE! = le = T12 7 THEC(I)

PACE

167
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66

[y FOR,» HEATX ,HEATX DaTE 310871
Doz24 ll8e IF (Il1e.LEeD) 60 TO 7@
aozzé 114w Jdv = ]
00227 120¢ G0 To 80
00230 ' 121e 70 Bl o= o«
0p23t 122e JJ 8 NOpEL{IlI)
0p2az2 1239 80 CONTINUE
0o233 12499 FPROP o NPLINE(]]}
0c234 J2Ge hpOTglpTedd? = Wpg
00235 1240 PGLITdJ} s FPIN
00234 |27¢ TIEMP({TadJ} = TIN
00234 128s DENSITY QF GAS
002237 129 RHOG( Il andJ) 2 PGLIT ) JJU)/IRGAS{IPROPIGTTEMPILL W} )olty,
Q0237  130¢ HACH NUMBER !
oozY0 i3le MACH{ 1T edd) o 44auDOTGLEITaJJI/7(RHOGTIET edUIoPIeDlALT LI} *22,25«RT
0dz4o 1320 ® (KAUIPRQPISGCeRGAS{ [PROPICTTEMP{ITodd } }
Q0zy4! 133e 81 CONTINUE
Q0242 1J4e 1ICX = D
00243 1358 RETURN
00244 1340 £ND
END OF UNIVaAC 1108 FORTRAN ¥ COMPILATION, 0 #DIAGNOSTIce MESSAGE(S)
MEATX SYHBOLJC 30 JUn 71 20146139
HEATX RELOCATABLE 30 JUn 71 20346339
 HDG FGR o HETCP ,HPTCP

.

PAGE 158

0 057322546
1 01736034
U Q1736102

14
36
14

135

}
3o

({QELETED}
(DELETEDT



00T

h FOR,s HPICP,

HPTCP

UNIVAC 1108 FORTRAN ¥ LEVEL 2206 DOl8 FBOLOH
THIS COMPILATION YAS DONE ON 31 AYJ AT 091273520
El
FUNCTION HP{CP ENTRY POINT 000014

STORAGE USED (BLOCK. NAME, LENGTH!

aool

0000
noop2

+CODE
*DATA

cooan24
Gooolio

*BLANK 00QQO0O0

EXTERNAL REFERENCES (BLQCK, NAME)

0003
o004

PTHEAT
NERR3s3 '

STORAGE ASSIGNMENT FOR VARIABLES (uLOCK, TYPE, RELATIVE LOCATION, NAME)

pug R gOpgQoQ HPTCP Goo3 R QgOCDOQ PTHEAT
ogino le Ch® 2 o o 2 & & 0 0 0 2 &4 & 8 & #F# ¢ & 8 & 0 0 & 0 s B 3 9 &0 s £ HPTCOQIO
aolaog re co « HPTCOOQZO
Q01g0 kRS co PROGRAMMER AND DATE HFTCOO30
G0lno Ya co ‘Jo 1o PREMITT HPTCOO%D
00in0 Se co DECEMBER 1970 HPTCOOSC
00lpo beo co HPTCO0&0
2oip0 e )] PURPOSE HPTCOOYD
colpo Bea chD COMPUTES THE SPECIFIC HEAT OF HYDRUGEN FOR CONSTANT HPTCDOBD
ggcloo e co PRESSUKE . HFTCO00%0
Golgo 10a o)} HPTCO100
0gloo 1lo co USAGE HPTCOi10
agigo 120 co CP = HPTCP (PRES,TEUP) HPTCO120
aglogo {3 o HPI¢cG130
0o0lg0 14e co DESCRIPTION DF PARAMETYERS HPFTCO1H0
colpo 811 b HPTCOL50
Qo100 14a cD INPUT . HPTCODle60Q
0gilgo 17e co CALLING SEGUENCE HPTCOL70
0nipD 180 co PRES = PRESSURE - PSIA HPTCO180
aoion 19e 4] TEMP = TEMPERATURE = 0 K HPTCOI%0
00tgo ZUe co HPTCO200
geion 21 [d4] QUTPUT HETCOZ1U
00lgo 22w cD CALLING SEGUENCE #PTCO220
0o0lpo 220 co HPTCP = SPECIFIC HEAT FOR CONSTANT PRESSURE - 8TU/LBM/0 RuPTCO230
00ipo 2o ch HPTCOZ40
001g0 25¢ co HEMARKS AND RESTHICTIONS KPTCO250
Q0bi1g0 Zbo (4 NOME HPTCOZ260
0olp0 270 co HPTCO270
oniagoD 20 co SUBPROGRAMS RELUIKED HPTCD280
g01lge 2% cD PTHEAT HPTC0O2%0

3 AUG 7]

VihijrrentS



10T

FOR,o  HPTCP,HPTCP "LDATE  31U871  PAGE 160

[ 2]

golno aue D HPTCD300
00laQ 3le ch KETHOD . . ! HPYCO3l0
0cioo 3ze D THE SPECIFIC HEAT FOR CONSTANT PRESSURE IS CUMPUTED gY  HFPTCD320
dolno 33e ] . REFERENCING THE FUNCTION PTYHEAT wiTH KTRANS EQUAL 10 1, HPTcO330
0glipo 34¢ co HPTCO34D
Coloo 350 CDO P & ¢ & 8 © % a4 8 F 5 1 g ¢ @ 8 @ & 0 €A & e o a0 ® L OO o 2 e o HPTCO35D
colct ke FUNCTION KPT¢P (FRES,TEHP) HFT¢cQ36Q
toioa 7o HPTCP m PTHEAT {PRES,TENP,1!} HPTcO370
00ln4 38¢ RETURN HPTCD380
00505 3¢e END KPTCO390
END OF UNIVAC 1108 FORTRAN V COMPILATION, 0 oDIAGNASTICe,MESSAGE(S)
HPTCFP SYMpoL1C P4 JUN 71 1si04is7 ¢ 01510054 iy 29 (DELETED)
HPTCP CObE RELOCATABLE 14 Jun 71 15304387 bo016iitte 24 1 (RELETED;
0 Oisilides i 3
# HDG & FORs o HPTCY HPTCY



0T

3.2.25 HPICV
5 FOR,e HPTICys RPTCy

UNIVAC 1108 FORTRAN V LEVEL 7 018 FeQO18H
"TH1S COMPILATION WAS DUNE un 31 71 AT po?:27:21
FUNCTION HPqCy EN{RY POINT 000016

STORAGE USEU (8LOCK, NAME, LENGTH)
agol *+CODE uogozd

cogo eDATA gocolo
ovoz2 *gLaNK  0CQ0QO0C

EXTERNAL REFERENCES {BLOCK, NaME}

oogs PTHEAT
gond NERRIS

STORAGE ASSIGNMENT FOR VARIABLES (BLUCK, TYPE, RELATIVE LOCATION, NAME)

0Q00 R QO000O0 HPICV 0003 R 0DOUCQOQ PTYHEAT
Ll

gpioo 1e CDo 8 o 0 ¢ & 6 0 & 2 4 & &2 & & & # % 6 8 4 & & 8 0 » 4 & B s 8 O @
00100 2e co
colo0 3e ch PROGRAMMER AND DATE
0olog He ch Je leo PREWITTY
aaioo . Se cD DECEMBRER 1970
001100 bo co
cojug’ 7o €D PURPOSE
0glpg 8e cb COMPUTES THE SPECIFIC HEAT OF HYUROGEN FOUR CONSTANT
goloo Ye co VOLUME.
00100 10 co
0olgo 1= cD USAGE
0clo0 I2e co €V = HPTCVY (FRES,TEMP)
0olgo 13a o]
Golao0 14 cD DESCRIPTION UF PARAMETERS
00160 15+ co
noloo tée [ofs] [NPUT
foloa0 17+ co CALLING SLOGQUEHRCE
goloo 18+ co PRES = FRESSURE - PS51A
oaolopd 19» ch TEMP = TEMPERATURE = 0 R
ao100 200 co
golon 21n co QUTPUT
001900 22¢ co CALLING SEGUENCE
0Glos 23+ cD HPTCY = SPECIFIC HEAT FOUh CONSTANT VOLUME =~ BTU/Lah/G R
o0100 24e (o]
00loo 25e cb REMARKS AND RESTRICTINNS
oolgo 26w ch © NONE
Qoo 27e o
Q0ip0 28+ cD SURFPROGRANS REWUIhEw"
ooigo 298 co PTHEAT

+ HPTCOODILO
HPTCQOZD
HPYCO0,40
HPTCOU4D
HPTCO050
HPTCO0&0
HPTCOUG?0
HPTCDOBO
HPTCQD90
HPTCOICO
HPTCOijY
HPTCO1240
HPTCO130
HPTCOL140
HPTCO150
KPTCO160
HPICQL70
HPTCOlEn
HPTCG190
HPT{D200
HPTCD210
HPTCD220
HPTCOR23C
HPTCO240
HFTCO250Q
HFTC0260
HPTCOZ/D
nPTCG240
HPTCO290

3 AUG 7y

¥:27520-972



o] FOR, e HPTCVY (HPTCYV PATE 310871 FPAQE 162

9oj00 ige co HPTLD30RO

0glo0 3le co METHOD | HPTCO3 {0

oaloo 320 ch THE SPRCIFI¢ HEAT FOR CONSTANT VOLUME 1S5 COMPUTED uY HPTCO320

tolgo 33e ) REFERENCING THE FUNCTION PTHEAT wiTh KTRANS EQUAL TO 2. HPTCO330

tolpa 342 €D ) HPTCO340

aoiog i%e CDe ¢ @ 5 © & & & & » ¢ 0 o« # © 06 0 © # v o O & ¢ 4 & ¢ ¢ v & o a ¥ ¢ o HPTCO3IBQ

ogipl oo FUNCTION KPTcV [(PRES,TEMP} . HPT D360

G103 37e HPTCY = PTHEAT {PHES,TEMP,2) HPTCO370

colo4 3g8e RETURN HPTcO03E8Q

tnlps i%e END : KPTCO390

END OF UNIVAC 1108 FORTRAN ¥ COMPILATION, O »DIAGNOSTICH MESSAGE(S) .
HPTCY SYMBOLIC 14 JUN 71 18304359 o0 wlsllzan i4 39 (DELETED)
HPTCY CODE RELOCATABLE 1% JUN 71 15504359 1 01612262 24 1 (DgLETED!
0 0Olé&l23iz 14 3

B HpG B FOR e HPTD HPTD
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0T

B FOR ¢ HPTO,HPTD

UnlvAC 1108 ForTRAN Vv LEVEL 22‘16 FsolaH

THIS COMPILATION ®nAS DUNE ON 23l AU

FUNCTION HPTp ENTRY PQINT

71 AT Qo:27:22

00as44

STORAGE USED (BLOCK, NAME, LENGTH)

cool *CODE 0pQ551

00Qo eDATA 0nzz207
oguz «3LANK 000000

EXTERNAL REFERENCES {8LOCK, HAME}

Qquoal NERRAS

STORAGE ASSIGNMENT FOR yaARTAHLES

{ALOCK, TYPE,

RELATJVE

oooi
ao0!l
uood
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HPTPO1&Y

INPUT HPTREITO0
CALLING SEQUENCE . HPTDO20Q

PRES =~ PRESSURE » PSIA HPTDOZ1D

TEMP = TEMPERATURE ~ 0 R HPTPO220

HPTDO23D

KPTpR240

OUTPUT HPTEDE5Q
HETD = DENSITY =~ LEM/FTee3 HPTDOZ40

HPTDOZ270

REMARKS AND RESTRICTIONS HPTPO24840
TH1S ROUTINES WAS UBTAINED FROM NASA/NSCe HFTDOZ270

. "HPYDO30DD

SUBPROGRAMS REQUIRED HPTDPO31D
NONE HPTDO320

. HPTDO3A0

NETHOD HPTDRO3%0
CHECKS ARE MADE ON PRESSURE AND TEMPERATURE TO OBTAIN HPTDROASC

POIENTERS 10 5 DENSITY TAdLE FOR INTERPOLATIUN. HPTPO3&Q

TH}S ROUTINE wﬁs OBTAINED FROM NaASA/NSC AND IS PaART OF  HFTQ0370

NBS COMPUTER PROGRAMS FOR THERMUDYNAMIC AND TRANSPORT HPTOO280

TP ERA iR e HOR IRE T RAB e P ETn3O00a00 #2050 B8R, ,  HPTBBA3S

TO 50004 O R + AUTHORS ARE wedeHpally ReDeMCCARTY aND HPTRO4I0
HeMsRODER , NBS REPQAT NO 7288 , AUGUST 16, 19487, HPTDO420

PP 188 , NASA NO N&7=-35527 HPTDO430

HETOOA4a

¢ 5 ® @ 8 ® # 0 9 & 0 & P OO PO Y L B OGS H WG T B O e e o w o0 HPTOOYSQD
FUNCTION HPTD (PRES,TEWP} HFTDD4&0

DIMENSIQON PS(20),TS{20),JF{28),MX{28),L0C{28),BP(28),0P128),8T7(28 }HPTROH7D
1o0T(28) ,REEBE8 1V AALICIY o ABLI7B) S ACIHR) sADLIDY) JAELSY JAF(92)s00G(10D2),

ZAHLIS) s AT LS8 A7) ,aK0118),A213) HPTDOH490
EQUIVALENCE (A4AR? 3L ABREIO5Y)LACWRELIBIN)(ADWR(2467))s(AER{I71)HPTDOBA0D
1V e {AFsREIZ7I o LAGHRIGETII L (AHIRIST LIV s {AT,RIBES)I W LALREEB2I], HPTDU5i0
20AKoRU7S2)19(AZyRLUG02)) RPTDOSZ0
DATA PS/1e02212¢s8urBer 190 s250)p43¢48F037F01128031500038500)700, HPTPOSAD
11824918593 18665:118702501B7a%6875,187050569187246386/ HPTDOS4D

DATA TS/ZYv845427 0742981 e33¢07936+§8339490+94¢12448,33251¢%7,54+HPTDDERD
1799660721574 80158+67 4504770591859 029457034059¢353157+356,57¢4/ HPTDO56D
DATA LOC/1:623478,105,14141559183a201+225+240+287,32103414377,401, HPTOOS7D
1 4254437 +4533469 494534254869 5865682,7224752+500,848/ HPTOOS80
DATA JP/Z21543 1432043940353 0304990433 0308,445480415,312:8934G6467 HPTDOST0
OATA MA/D,3,1,2,0,2,1,2,0,1,1,2,2,2,0,142,2,3,6,2,3,18,3,1,%,4,4%7 HPTDD&OD
OATA BP/0s1200%+=1000s OosQoslos~Hes0es2645428 4675608811764 0090¢KPTDOGL0
[ r=4400BB1567e8442F3¢F21 730883~ 14059632930921360745m70348,293092» HPTDOLZD
21800400109 02943724102+87212%0392/ ¥ HPTDOD&63Q
DATA DPZBD0+»1200+0»200e0:+1000¢021000s1000+0+70+1000-0+117548% HPTRPOA4Q
] S87eBYH3293992029347292930F2150c70yy |HEeT501H60F62T3048129,372 HPTDOGSQ
2 73048336« 743 1446781730480 100017 934831046961 1906763140676:2%2372/ HPTDOOGD
DATA BT/180¢0+130¢0150000+500+0+1300¢0,[300¢G1250Cc0G1250U0e36¢0s HPTROETD
1 3601270002790 108409 10800357 089850418404 4B60437200072¢017200s HPTOD6ED
2 S9a445F0H 4 3000+23e443%08645242b408/ HPSDOLTO
DATA DT/30:¢0+30¢01400+0+50040+200+0+200+0,500:04500:0U43600,18.0y HPTRO7UD
{ 20Tt Te0eidede7e237 2970237021306 23¢b1 7021508 u)e8360095¢%:3¢49HPTDO7I0

2 1+8,344/ HPYOO720
DATA AR 7 sDveBITh e e TRS2r el ad 1% s a0 oS 2200, 0H042) HPTLOTID
1 ¢03+441F2eUs 4053000903746 0403+3483+20G1032559100503056, HPTROTHO

29260520 eM101R2°31502e9280 3039610230401 917%41+97992¢584,320529¢1978,4PTHO750
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13ye
131
13z2¢
133

FQRye HPTD HPTD UaTE 3jU87) PAGE

31-02301-739‘952v765n]7ﬁ6.o9058a1-55‘4.2.037,2-546.. 1577;-81%.”?1",0
41e4807¢10905 Pote | H2Ue e 71Us 102Bar)eTh8,20154yel297yab80%01e8aHP 0
51¢62412+008s P2y e63001 101025 1e5L031¢881 3011019058653 1¢02991042)4HPT 80
E1e76F 001021 e05487 109656013381 ebd7]900953,05157s0TE0Ur1e264,)+584ynPTOQT7YO
7=003747 0 #0377 o1 11404~+031254 +031254 «0FI029=0026791 202679y HFTDCBUQ
8 (37985402345 +32345 «06PF5 202085 +020B5, «0Q&Z224,~.0t877, HPTDOSB LD
T 201877 2054060~ 01706s 01708 405090 =e1565y vD1565r «49467%7/ HPTDOB2D
UATA AZ /=+D1445 4001445, 04282/ HPTLOBAD
DATA aB Fe0046 1 a30054 8712009747 30003482430219+582524PTDOBYD
1 +84324900250r #2601y #5038 273250200200 «220851 +4441y) ep479, HP7OOBLQ
20001611 2037+ ¢3972, «S81Q00e00131y ¢]18384 23592¢ ¢5267200pl10 HPTOO860
3016744032770 48]18:400009415380303017 14439400027 ++1422+02793+941HPTDOB70
H16+0+00014495+000240125290:050011051040320076892+s0:0,000855110+06» HPTDOBBO
BeOB 17499 0r 0007521 09000267 s+ 1422y «279350411463400018%14+1235,+¢2432:HPTDOBRO
60359210000144!01092|n2!54lo3lB7:oUUU]20)00?755!'1933!'236q.'000093HPT00900
TrepB8BEY e 17532026010 00G08 10810104604 4423829400006%+1+0745%40147HFTDD?10
88y02194/ . HFTDO9%20
DATA aC /=40003007y+000225465000079219=+0002510+000018HPTDOTID
182v0000862721=+00021501e000181192+0005373»~+00018789¢00014902,+000448HPTOOY40
261~000016569+0001221 440004119 4~40001452,¢00010421°000359%1.0000069HP 100950
300745 F 00 1478421983« 0000046 190622691236, +1839,¢0000031ee0534254+}HPTDQ%60
406120582 00000009 9404677409301 1387 400000036 ¢+04155+082724¢12HPTLO?7D
S35 =+0Q0001221+037301e0743b6u¢t 111y Se270s GS+4BFr Se680y 4sS01HPTDOPE0
GadeByS 501072305 63490 1261404831 2+857 9346649348951 20319124935:30395HPTD0990
7.Hc?9‘1|5'143!5027[:”‘fnS_}_]‘q.?‘is"}oBBﬁ|30953|4!2703‘fl50113'307!35752HF101000
BrdephPr20698930243130616120220320796331236910886+2043542+88731+639HPTDI010Q
D e2¢150,2+588,14453,1.92%,2,319/ HPTD1020
DATA AD /5403345011235 018309481698495014+97494¢558440HPTDI030
1676076914248 104050 e533103¢8B0 1 4o 751902481 3¢44253474313¢95842¢HPTD1040
295313+361139633+020481 920975130307 9200%3+24861693e00251+804:2430%120HPTDIO50
36981 1+588)2e05F 124624 1042314108561 2022631029391¢6F152e05631018701sHPTOLIO06D
4S55 s 1¢B888 410001 1*49 10107543 1e0R62 1034983 ]+639¢0F6275102625405462a2HPTD1070
SQ76+fe ]8T ejetd53, He7H4214%+8035 8474605031 140H430+40584 %0707 18+8146HPTOIOBO
Grle 2040271+ 547 1Y4eBSB 3116553077804 4050140248 14301209889 3+595HPTL1I0%0
T+3+8a0, ~eD2334055B 4191851809101 ¢503001+0531«588mep0U97seHPTDIILN
BHET Lo o945 v foH23 o005 104231988 8310293000429 +3928 7943914187 yHPTDIL1O

= e00251+366907379 31011000151 834459 46898410261 ¢00UT +03247/ HPTDI120
DATA AE FebHB3 029027 40001123073 +51203%U76/ HPTOLl30
DATA At s-.07704,,02568,,1307,,2384,.,06786,,02262,, HPIDI140

114410207 F 0= e 0606620202212 01Bse By, s EHBHegIB28200GT17% 40 65Fs=HPTDILIGD
20050091 ¢0]14681008362415084~0048022+015380037477 9413830 JeBB743+FHPIDLIGO
3Bbr 4 1051 304972320089 3e79212091013922613084252032392+476053405]s4a8HPTDIN?0
457t2-3]7l2t6700llbqqn1-963|2|326|[oSﬂ.ll?Ul.ZlUJSllv139.1-H9711030HFTD{]30
G4 e 7859 | o307 1oL 7 3258610100015 71011 0¢F68F1 034055810 «BHPTDLILITD
47351 1+18% f 16751035240 ¢5577 3078594015301 ¢3]1782+44955:408640180%v4PTD1200
72902 0o 7 P00 4100307902674 09]127 10558 s me(33228:003224,+0%858»HPTDL210
Be1675+=90297421+ 40297 1200704359153 1~¢027561,+0327549e0835F2e 14907 1~+0HPTD12L0D
$25680+00254684+D0781%941307/ HPTOIZ20
DATA AG /10226012807 120329902+674024F 1312052304811 «FHPTD1240
]4[.2-32&;2-616|-9375|1-279,l-&56|20019|2v323||8526’l'iqlilcq56|1'7HFTD‘ZbU
2741 2+8F 20738 F1 1047513091058 1 10857y c09F7Ly e 2084103270469 +8HPTD1260
115207007 20986411 +2260057478s 2196213063146 105585:070521+886F3)HPTD1270
41+05Zr 08781218585, 02B780+037772¢51641446451 4078511059388, +08590+0)76HPTLL2Y0
Sre27 17 ved373Hred8 1748972047207 1085280408 )19F 4010675102599 10352490455HPTDI270
01955 /7106718447059y me19364ye0lT325400888,.09F754~9017558440175HPTO13UD
739005223+ ¢08%8 1901515100181 11+404882,4+08199, 323090342243 84 2 HPTOLIE0
B3e659 43077703049 93+29093045093¢57 2330887 4274G130102¢3+304+3044F4HPTD1320
30557420322+, 2+88093+15 1930315130447 11088614020621920959339170134303/HPTD1330
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& FOR, e HPTL HPTD DATE 2310871 PAGE 166

ool47 l34e GATA AH A1955)1 0203293276003 001493017F414358,2+045, KPTDEJYD
00147 135¢ 1205453 24848130492 1022611807 ,20329+208749,249307 HPTR1350
po1s) j36e DATA AL 7+4629502042120726924849,24%374234005¢3,061+3a1HPTD1380D
DD1G} 137+¢ ]j|30153t3l[91!3!227!3125?'-9339|1-0763102155”:1.599|2-20212.50&;2'65HPTD.‘370
nols} 1380 29'20758|2u8592-918|2o976v3-026p03297n'9234.1.03|10159g1'3221losqthPTDl330
00151 139 31t535l2013612'355-2-50?-2-613-2-70?.07590118323r¢9i21ll'DU}:lo!03#HFTDJJ9D
00151 L14g® 419220213570 195230 7130107161201 0612v267 4470531276709 83261703F7+kPTpIN00
pa1sy 1419 5‘9307’l’géb'i’léﬂ’lPZbEIl*333!10513!1'655r]'BDJncéézl.171611077233HPTD1410
ools) 1420 6aB331+e8Y761076560 1apup1is1209102081122%%,19400110507 106257 +06745,HPTD 142
POIS)  JH43, 7,7250,,7780,,8337,,6927,,9537 ,1,017,1,089 ,1,163,1,242,1,325,,5741,1P7D14930
ootsy 144 BabH 121046883107 355+07B8241083729e8921,¢9469,14p05+11007001¢836+14200/HPTDLA40
00is53 1459 DATA AJZma000743,4 0048499609854 440,90 +=ep00787 4040230 oHPTDI450
0015l 194% 1089660136 1elT15ums0Q0437 0003373040703 210]0F7 103534, ~¢0002570029HPTD1%6D
oo1s3 L47¢ 2919+006027 4072781052753 +000177 0259913052894+ 0808403098)yms000122HPTDLI470
ools3 1488 JreD233+¢0472:00717710p97 1450000831 0211240042660 0064652008719,=0HPTD14B0
004E3 1498 H000065+¢0)9321003B104+058880407%9231 Desegl1722002363,y=+000}1 1+ J0HPTOLIEYO
nolsl 1509 597346401784 2000059,000815814016484=¢000035,:00702)4001%14,~«00002HPTOLSNUN
00is3 151 bq--006166|-012H'"'000015|-005493nou1104;‘o00D01lo'004962n0009954-'HP701510
pols3 {52* TeQOOOQY 2004521007063 2000007 ++00%1539 0083210000022+, 0038456,hPTD1520
golsa j53e 8e007715/ HPTD G20
nolss 1540 DATA AR/ 0166490248 ,DysDrvo0e 1001 el8692+2418,023397100900s084e13159y HPTDIS4Q
gofsgs 1552 1o2117+¢30F1129233205018:1 0000195201800 248%,436263¢48])000pl115, HPTD 550
polss j56° 2e 1080 e 17171029000 4316610405 ] +05 124102017 1115768002182 ,4289]1:03563,14PTDISS0
po1ss 157 34387 ponTHBE 0 144, 0 20071 02592+00322003703,+088F2: 013771018451 424907HPTD1I570
0B15% 1569 Ho 9295800356853 ¢587 121072700 972500 0000002951244 4655%0085 41018400y HPTOLEED
Qo155 15%e " E0os o478 eBB 2700732 12960800252+ 710204387 4453330r00477196797441e0HPTD]IS70
gn}Es 1409 66811053410y HS 1 v4T860 BT 1 Hee? 0601085350 10082,¢37030¢45653:05491»064HPTDIEQQ
00155 1619 774075751087 854 037341043999 051519067848326728,48020003565:041614448KPTOIH10
pglss {427 BFO+254)49044B7 997358 +pBBT 200 1665002751048 1+561690735890083723 10 iHPTOLGR0
0Olss j6ae FT7U31027311¢38221e8000d.eb839000773140 16444256219 3505,446L0.958347 HPTO1030
goisy 1640 P2PRES HPTO1640
00160 1454 IF{Pel.TeleQ} P=lel HPTOL65Q
00162 1hee TRTEHFP HP TR 166D
00143 1670 IF {TeLTelB0s0}) GU TO 87 KPTDIGTO
00145 148% [F {T+GE.1300.0) Go 70 40 HPTD168&G
00167 169 IF iT«GE+490.0) 60 To 20 KPTD3690
Q0171 170e IF (PeGEeBODs] GO TO 10 KEYD170G
00173 j71e Ne} HPTDI710
00174 172+ G0 To 300 HPTOL7Z28
ao17s 1739 10 N=2 HPTO1730
poiTe 174 G¢ T0 300 HPID1740
Qa7 175« 20 [F (P+3E«30000) G0 TO 30 HFT0175¢C
ooz2ai 174¢ N=3 HETH1760
00202 177e G0 70 2300 HPTD1770
00203 178« A0 No4y HPTDITED
00204 1790 G0 T4 300 HPTDLI??0
002n5 JB0e H0 IFf (T+GE=25%00+0}) G0 T0 &0 HPID31BUD
00207 j8le tF (PeGEYIQGed) GO TO 50 HPTD1BI10
cozyt 1820 Nob HPID182ZQ
coai 2z 1830 G0 Tc 200 HPTD1839
cozia 164w 50 N=é HPTD{B40
‘oaz)4 185 GO0 T¢ 300 HPTD1B850
o025 jBbe 60 1F{TeGE+500040) TRYFT7.79999 HPTDIB&ED
00217 y870 IF (P.GEo1De0} GO TO 70 HPTD1870
gp221 188 7 HPTD1BBO
00222 169¢ GO O 300 | HPTD18F0
0R223 15309 70 N=xg HPTIDL700

00224 1919 G0 TO ap0 HPTOLI?1Q
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0ozal
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00265
00286
00270
on27z
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00274
06275
00274
go3ao
0Qant
0Gap2
0o3p4
003gé
00310
00311
0032
ogaLd
00315
003186
00317
0o32p
0p3z2
00323
0o3z4

00326 .,

00327
na3ap
LLEET
g033z
00334
0gas3s
0ga3e
00340
00341
00342
Dg394
00346
0p3q?

192+
1930
194+
1950
1964
[97¢0
198
19%0
20U+
201
202«
203+
204
205+
2Q06@
207+
208e
Z07e
210
211
212
213
Z2i4e
215%
214
217»
218e
FORA
220~
2219
222¢
223
2249
225e
2260
22/«
226+
227
230
231e

232

233
234n
235=
2360
237
238+
237
2440
241+«
242
2430
244
245
240

2470 -

2Hd.
2430

8o

Fa

100

120

130

140

150

1460
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FUX HEJU  HETD

TZe24«B84940.0 7o p
IF(TelT T2}
IF (PeLTe88] P el TO 10

IF (PeL.T+2445428) GO TO 90
N=ng

G0 70 300

IF (PaLTel46%¢8) G0 TO 100
N=10

60 YO0 300

Nyl

60 TO0 300

IF {TeGE«5T«4} GO TO 14D
Nmi2

IF (Peger!B7+4385) GO0 TO 2300

wo 120 132,20

IF (P=PS{11). 130,120,120
CONTINUVE

i=20

THaTS (f=1) e 4TSI =TS(I~1))0(P=P5([=1))/(P5(11=P5([~1l})

IF (T+GEeTh?) GO TO 240

G0 To 300

IF {T«LTelQB+0) 40O TO 160
IF (PaLTel324264) GO TO 150
Nm]3

6O To 3up0

NE 1Y

@9 To 3g0

IF (PeLTeE587+84) 60 TO 170
Nm 15

0 Yo 2300

1F (T«LT¢72.0) GO TO 230
IF (TolLTe8&s4) G0 TO 200
IF (PelTe®2%3e92) G0 TO 18Q
Na b

GO TG 300

IF (P+LT+73e48) GO TU I70
Nald

G¢v To 300

=18

g0 To 300 .

IF (PeLT*2934%2) GO TO 210
Nm 19

G¢ To 200

IF [PaLTad&.74) 0 TO 220
N220

G0 1o 2300

Na2l

g0 To 3G0

IF (PeLT+2934%2) GO TO 240
N=22

60 To 200

IF (P«LT+180s0) GG TOQ 250
Nx23 '
@0 T 300

IF (PeGE+2%+0) 60O TG 270
IF {PalLTe2:¢%392) W@ TO 260
Ne2d

G0 T0 300
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FOR,»  HPTOD,HPTD PATE 3i087] PAGE 148

0o3so 250 260 Nn25 HPTD2500
0035} 251 GO0 To 300 HPTD2510
0nais2 252e 270 IF (T«GE«64e8} GO TO 290 HPTD2520
Go3sy 2530 iF (PeGEelD2+.0) GU To 280 HFTD2E30
00356 284« Nr26 HPTp2540
00as7? 2550 60 To 390 HPTpR55D
00340 256¢ 280 N=27 HPTD2550
00dsi 257« g0 To 300 HPTpZ570
00362 . 288+ 290 N=28 HPTp2580
Q0343 259 300 FPo{P=gPINI}/DPIN} HPTD25%0
00344 260 1PaFP HPTDZ6DO
00345 261@ IFLIPeGTeMAINY) IPaMX(N} KPYD2610
00347 2620 Flulp HPTD2420
00370 263 FafFP=F{ HPTO2630
003zl 2640 FPul . 0=F HPTD2640
00372 2450 FTo{T=BTI(N)}/OT(N) HPTD24M0O
00373 26860 - i{T=FT HPTp24s0
agaz4 2670 FimlT HPTD2470
g037% Zéae FFRFT~F1 HPTDZ680
00376 2692 FTzls0~FF HPTDRZ&?O
00377 270 Is[ToJP(NI+IP+LOCINY HPTD2700
o400 271s JA[*JP{N)} HPTD2710
o040} 2720 PTDENS=FPeFToR{I)+FoFToR(I+1)+FPoFF+R{JI+FoFFoR{J+1} . HPTH2720
Q0402 273n HPTO = PTDENS HPT02730
00403 2749 RETURN HPTD2740
00404 275¢ . END HPTD2750
END CGF UNIVAC 1108 FORTRAN V COMPILATION. 0 vDIAGNOSTICY HESSAGE(S) :
HPTOD SYMBOLIC 10 MaY 73 12152301 0D DL}S5p224 14 275 (DELETED)
HPTD CoPE RELGCATABLE 19 MAY 71 opz2isgia? i D1827732 24 I (PELETED:
0 01527782 14 14}
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DOCUMENTATION AND DATE
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COMPUTES THE THERMAL CONLUCTIVITY OF HYDROGENS

USAGE
TC = BPTIC (PRES.TENF)
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FOR» HETIC,HPTTC DATE

InPuT
CALLING SEQUENCE . .
PRES =~ PRESSURE - PSIA
TEWFP =~ TEMPERATURE - 0 R
dutPut
LLIN SrQv
Ca ?T £ §HE§MAL CONpUCTIVITY ~ BTU FT/HR/FT/FT/U R

REMARKS AND RESTR{CTIONS
THIS ROUTINE WAS OBTAINED FROM NASA/MSCe

SUBPROGRAHS REQUIKED
NONE

METHOD
CHECKS ARE MADE ON PRESSURE AND TEMPERATURE TO.GATAIN
THE POINTERS TO¢ A THERMAL CONDUCTIVITY TABLE FUR
INTERPOLATIONS
THlS ROUTINE WAS OBTAINED FROM NASA/MSC AND 1S PART OF
NpS cOMPUTER PROGRAMS FOR THERHODYNAMIC AND TRANSPURT
PROPERTILS OF HYDROGEN FROM 1 TQ 5000 PSlA AND FOR
TEMPERATURES FROM THE TRIPLE POINT (4B0UT 24416 O R )
TG 5000¢ O R « AUTHORS ARE tedJeHALLy RoDoMCCARTY AND
HeM+RODER , NBS REPORT NO 9288 , AUGUST 38, 1947
PP 188 » NASA ND N67=35527

FUNCTION HPTTC (PRES.TENP)

DIMENSION PS{19)+TS5{[9},JP(15},MX018),LOCL{I5),pP{15,pP (B} enTH
1207016} ,C{502Y0aA 240 ,A8030) ,AC{20) 4+4DC20) s AE(1I0}2AF(35) svasldsn)
2AHCTAY p ALLB7) 3 AJU25 ), aK (28 ) sl (B4}, AMLIB) 4 aN{700,40(32)

EQUIVALENCE (AASC),0a8,C025) ), ACCIBEY ) p{aD,Ci78) )i aE+CL951 ),
£2CI108) ) (AGCOLUD) Y o (AHSCIEI78) ) 4 1AT L CULBRI) (A, C(Z?bi)g‘AK.C(
21100 a0 {3290 4 AN CIAE3 T AN, Ct 01 AQ, CIY72)}

DATA JP/9 3914 +% 1020507479727 064307 4702/

DATA MHA/412329250:1335951505 04414545407

DATA LOC/ 108155175495 }05¢140s175»1873014329+382,40130471.,499/

DATA Bp/00.146906|0:|]469-6|luzﬁc?ztﬂﬂcwﬂﬁvﬁu|O¢90t309109l29309
1 1301.]30!.!200/

DATA DP/Z?JG?Z:II?S!bB:]UOUOn1175'63|440'58l146096173-q3i0a‘0°'
1 73048,36:7%,7348,20,4,204,40./

DATA 3T/130001lBﬂ!D-éﬂUcOo36-D;36-0|27-01108u0y127890|2700v0s27
1274054603540 047200+5440/

DATA DT/720|720t1009|360:36-|270||30|I422cnlSD-:9-.9u.9°|1 849
[5+4/

DATA PS/1¢02212¢0rdeQe8+0r18, 0125|D|43-0 6% 0197000120055 20,
116501 176400182+0:185.01184054187425,187+44875,1874506/

DATA TS/729e¢B45427¢07129+81,33407 036018139986, 44¢12,480334519%7
‘ch?qa56’72!57080’59-57159199l590[8.59e29i5913“!5?.353;59!356/

DATA AA /+04476,4405103190577110066181007002507268
1 10B2161e0B89763 0050841000066 1++070723++0774940082378+.0Bu46,.07187
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HPTTO290
HPTTR30O
HPTTO3i G
HPTTO320
HPTTD33Q
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HPYTO390
HPTTO400
HRTTO4L0
HFTTG42G
HPTTO430
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v HPYTO700
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+ HPTTO7Z20
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e
Fan
F7e
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ta7e
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1t
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114¢
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e ow e mpars g WAL Jiwer g 1 MANG

I *142%8e¢ re 196349001505 200 155029014008, 14607510L183F4)ry 16898,
R 2173744 sv 17785 ,41821240 186547

DATA Al /e083902¢107721¢14312+¢]1913319070301407723
1 'G35H9n0G9975|t5535E|-U7q43|-08030|OGHSUD,-064H9;!07597s-03J26n
2 +08828,+07268,+082148,.08596,+09584/

U%TA l AL Zel20D0+v 12507 ¢¢13342+01080200}3)8% 0130648

UATA AE /20G7788,«083900190641465+070309+05639,¢06381,
1 «059801+064499,2006830,,072687
DATA AE Fe077235a07F29 4208125208226 90872714064%69

1 2067201206847 ya006F601007 06410045063+ 005177,0057200006084,006323
2 0443100483705 1440053830e050354004662,¢05100r20590% 1005637
k) *058 1232005150 v+00581 129720 +00618B21e06378,06768590004001a065601
4 +06B53,+07073/

DATA Al /e025941 9002703203016+ +0349050003783,004141s
I *0443}se02%60+e03087,e03331+s0363B8303956,40482685+0854%,403422,
2 2035380037380 03974,e0U426T 04545004804, +0393800%02F 100919
3 2044180 0Hb6 120040 e 0515000447600 G4633400478919049496,405103,
H «05320.,005547/

DATA AH /420567 4220464520390, +20380202U451y+20597,
1 *2068521 936298, e350676143520% 1035139123548, 43550401035622/
DATA AL /e362Bb,44366821 0357640351503 ¢35488,435609

3543310385342 36 040 379304003766430375 43537447 003747 130411700
Q730407 34 v 4027509347 1993938100 3935069 14446020 4370804378
30T e T 1T e AL 3BT 3312495020 04T 237 4047165004617 4%,0449308]
*43537 10434180957 2700 eB 17340081590 4T7529 24T GF 21045857 1445642,
*693621 0578730546 1Bva5 30532 10+484220248095T 1982381046553
062782,,57567 63710, ,51297,.50670,141669,,790034071775,,566723,
"HB38 2054621 ¢53b76, 1575510 F67 480 v 201097617 0083%918,058310»
*ShRL Ty 20 103 1 21981 1 e 2H0eBBB Y seTOT0Y, 4268869000582, 20.8357

1v5482r 124281905584 0773900:5678 0106481303667 460)e%802s105455/
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Higan 7 & ()
H 74D
HPTTO790
HFTTOBCOO
HPTITOB10
HPTTO820
HPTTOBJ4O
HETTO84D
HPTTO8S50Q
HPITD8é0
HPTTOB70
HPTTOBEO
HPTTD8Y0
HP7TRILD
HPTTO?iQ
HPTTDY20
HPTTO? 30
HETTDF40
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HETTO770
HETTOR80
HPTTOYY0
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HPTTiglo
HPTT1020
HETTl030
HPTTIOAND
HPTTIQ50

DAT & Ad F10272340F01265073B3)46Y0F9604e570892e5142,1«FHPTT1040
1301 eB974 10034 «B0937 1075306155046 301428,2:397911:8889,119467HPTTLI070

2489302998 17840603121913B3F02e949892+4292341¢3925449F0%35089354/
DATA AK /e07197 4107268307353+ 0744119007531)e07625,
1 ¢077231208733se06B40aG67071006F73+¢07037+007 310320075700 0GEHAT

2 2065171 e 06580086700 e(0736400679F1004B5T 06143 e[j00ULIGregs0HE,

3 e06236+00863714¢00478,44065%697

DATA AL /+00095+.0073C»+00000,+00000s+0000U+«00000
200506,.01L79,,0Ll806,,00000,,00000,.00000,.,001315,.01255,.00972,
2G3034r 200000 ¢ OCCO0s 013295001504 e 0172814028628+ 40386840048%],
$0153129016661¢01501,402378,4028701+03405,00173692018425,0206%4
0237042027280 0031044001937+¢0Z027 1902205+ ¢024461s027301403032,
C02142e0022169902362,100256b90027%01 03054, 0023422002400 00p2529,
f 027000002895, 03113/

[

DATA AM o637 100064780656 9054219005%8501005083-

1 *04Q06F 40045800 405134,a(0386Hve04257504563,+03782100417% 49049456
2 203760004137 valhu22y

DATA AN Za0bla30408192y¢G62355 0062706000031 3)0¢348
1 1063809208906 0802714060884 061412+50618%3+062331+056273)405%658
2 *06790r+058E8,: 0059671006039+ e060T72206149402B5F 1005321405573
3 ep8/ Fre0B8260,059)2.080F1 90347212 03B85%,047419005282,v05511
4 spS8611¢057649 0033480036450+ 03953 0054940 2+04560:2+05273,+05457
5 +03257++035229+03778yepi027 90433009 GH7184eb0lbre031FUs 3433,
6 03663400387 d5 04089 0a04321e0456F 1033139203366+ 003582,003781
7 2039672004 1459204328, 03078990323134¢035174003707+2038825909043
B CH199/

DATA AQ Ze03070+s03277 0034864003655 3003818y.03975
P 1041153030020 ¢03169 1033283+ 034880e0363434037760¢0370%1eg30028

HPTTL080
MPTT1Q%0
HPTTI10D
HPTTi110
HPTT1320
HPTT1130
HPTTI14Q
HPTT115Q
HPTITEL6D
HPTT1170
HPTT118q0
HPTTI19D
HPTTL 200
HPTT1210
HPTT1220
HPTT1230
HPTT1240
HPTT1250
HPTTIZ260
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HPTTL280
HPTT12%90
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HPTTI320
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*03]475003302+9034H29 0357634037019 203821++030%1¢e03250000332%9¢ HPTTLI340

e034520°0357 029034849, 2037951005950+ 406088,.050369¢0515%/

PafPRES

IF{PQHTuicG) P=l.0

TaTEMP

IF {(TelLT+18040) g9 To 110
IF (TeGgE*S40+0) GO To 20
IF (P!GEOle?lb, 60 To 10
NE=1l

GO Tg 2540

N=2

G0 To 250

IF {T.GE~100C.0G) GO TO 30
N=d

G0 Ty 250

IF (PeGE*29+392) GO To 40
IF (PsLTelHed946) GO TO 40
1Pon2

FapP/14+.6%6=140

G0 To %0 N
IF (PJLTe72368) GO 10 50
[Prl

FoP/7.348~=1,0

G0 YO 90

1P={}

FRIP=1e46F6) /54878y

G0 10 90

IF (PeGE*1464%61 GO 7O 70
1P=l '
Fr(Pum294392)/117+548

GO To 90 .

IF (P.GEe734,8) GO TQ 80
1PaH

Fa{P=1461%6)/587+8y4

G0 7o 90

[Pab

Fap/734+8=}.0

IF (T»GT22700+0) GO TO 10O
N=g

GO0 To 260

N=9

IF(TWGEeS40000) TR53IF99999%

G0 To 240

IF{T+LTo2040) Tm2040

IF {PeLT+440.88} GO TO 140
IF (PeLTel46%¢4) GO TO 120
Nz i

60 To 250

IF (PsLT01028472) 60 70 13D

Ne5

60 To 259

N=é

G0 To 250

1F (TalTe7%+0) 60 TO 150
N7

G0 T0Q 250

IF (T«GE*%4,0} GC T0 210
Ne 10

HPTT1350
HPTT1d60
HPTT1370
HPFITI380
HETT139C
HPTT1400
HPTTL410
HPITL1420
HPTT}430
HPTT440
HPYT1450
HPTTL460
HPTTi470
HPTT1480
HPTYT1490
HPTTL160Q0
HPTTIS}0
HPTY1520
HPTT15%30
HPTTLI540
HFTT1550
HPTT1540
HPTTI1570
HPTT1580
HPTTI5%90
HPTTI4&00

HPTT1610

HPTTL620
HPTT1630
HPTT1640
HPTT1650
HPTT1460
HPTT167Q
HPTTi&8D
HRTT146%0
HPTTI700
WPTTI750
HPTT1720
MPTT1730
MPTTI1740
HPTT1730
HPTT1760
HPTT1770
HPTY1780
HPTT1790
HPTT1800
HPTT1810
HFTTl820
HPTT1830
HPTT1840
HPTT1650
HPTT1860
HPTT1870Q
HPTTIG80
HPTTLIB70
HPITI?0Q
HPTTL71Q
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g1t

160

170
180

190
200

220

230

z40

250

2460

END OF UNIVaAC

opz277 1920
00301 1939
Q03pHy 19499
00ao7 195+
o311l 132460
00312 197
00313 jFde
ag31 4 19%s
ao3ys 200
onayy 201+
0oazt 202¢e
no3zz2 203
0oaza 204+
00325 205+
go3az7z 206»
00330 207
003zl 208a
00332 20%e
00334 210s
0033% 21]¢
00337 22
00340 212a
ag3sl 2i4e
Coa42 215«
00344 21é&e
0Q3ys 217
00344 2148.
003347 Z19s
00350 220+
G035l 221)¢
cpasz 2220
0p3s3 223
Ooasy 2240
0Kass 225¢
0ndsé 2240
g0ag? 2279
g03sl 228%
0g3sl 2290
HPTTC
HeTTC

B HDG

Cobg

3

FuUnR,® HETACIHPTIC
1F (PeGEP12D 0 To 250
0u 170 I=2.l.
IF {(P=PS1(1)]} 180,170
CONTIWUE
TS5ATa7st )
G0 Tg 290

TSATARTS (I~ I +{TSEI)~TS(I=1) )0 {P=PS(I=10)/(PS¢])=PS{1~1})
IF{T+6T«TSAT) N=1}

62 To 250

IF (P LTa300.0) v To 220
N=12

GV 70 25C ’
IF (T«GES594354) GO To 240
EF (PlGEQlBOnU) [:U TO 230
N=15

60 To 140

BRI

IF{TWGE+7Qe2) tmld

GO TO 250

1F (PoeGEsIB8T«0) 60 T 230
N=i} °

FRa{P=gPIN)}/DP (W}

IPaFp

IFCIPGToMXINI) EPaMX(N)
Fl=alpP

FrFP~F1

FP=ls+0-F
FTa(T=8TI(N)}/DTIN)}

IT=F7

Fl=1t

FE=FT=F1

FielsQ=FF
Ie1ToJPINY+IP+LOCIH)
Jal+JP(N)
PrcONpeFPopToclld*rarTocl I+l )+FPeFFaclJl*FaFFaCcly+]})
HPTT¢ = FTcOnND

RETURN

ERD

1108 FORTRAN V cOMPILATION, 0 oDIAGNOSTICs MESSAGE(S)
SYMBOL]C ' Ul MaAk 71
RELOCATABLE 30 APH 71

FORys  HPTV,HPTV

Walk JlUG/7] Falg sl

18:48110
11119831

HPT§
HPT
KPTT ]

HPTT1950
HP 711960
HPTT1970
HPTT1980
HPTT1990
HETT2000
HPTTZ2010
HPTTZD20
HPTT2040
HPTT2040
HPRTT205%0
HPTT2040
MPTTZ070
HPTTZ20s0
HPYTZ20%0
HPTT2I00
HPTT2i1l0
HRPTT2120
HPTT2130Q
HPTTZ2140
HPTT21%0
BPTT2140
HPTT2170
HPTTZ180
HPTTZ2190
HPTTZ22UQ
HPTT22140
HPTT2220
HPTT2230
HPTT2240
HPTT2250
HPTT2260
HPTT2270
HPTT2280Q
HPTT2290

0 01557636
1 Dida0i4d

0 01460174

14
2%

14

229
i
P56

{DELETED]
{DELETED)
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&,

STt

FQRy# HPTYWHPTY
UNIVAC 1108 FORTRAN Vv LEVEL
THIS COMPILATION WAS DONE ON 31 AVUG 71

FUNCTION HPTV

STORAGE USED

EXTERNAL REFERLNCES

gool *CODE
0uQd 2DATA
oog2 SBLANK Q00000

ENTRY POINT 000461

gooa6é
0o1404

ono3 NERR3S

{BLOCK,; NAME)

(BLOCKy NAME, LENGTH)

2206 0018 F5018H
AT 09327128

3.2.28 ®mpTV

poog
gdol
0001
oaol
0001
atogn
0000
00a¢o
0odg
0000
po0g
004aQ
004
00400
naoo

DD = DD VDT

nogléd
000247
oooaa?
0gQz00
poolio
a00340
Qoosi4
0R0730
oolazé
0oaiso
gooaill
gooaol
000074
Gaggaé
Q00300

1zow
jaoL
2201
2744
7oL
AC
AH
Al
AR
bP
FF

JP
P3
T2

¢ s ¢ 08 % @« e a0 5 8 ¢ HPTVODLID
HPTYQO20
HPTYOO30
MPTVOO40
HPTVYOO50
HPTVDO0s0
HPTVYOO70
HPTYOO8Q
HPTYDO%O
HPYTVOICD
HRFTVYOL1G
HPTVO120
HPTVYOD130
HPTVOLl40
HPIVOIGG
HPTVYOls60

STORAGE ASSIGNMENT FOR VARIABLES (BLOCK, TYPE, RELATIVE LUCATION, NAHWE)
0001} ogooozé 10L opal 00G147 1go0L opogl ogols7 iliog
Qco} goo214 150L ooali Quaz27 1604 goot 000237 170t
onal aoon4d2 2oL ool 000267 2p0L oogl 000277 zlok
o081 aonaz? 240l goati goe337T z50L 000l 0003431 260L
aoQl auonsé 40L Qoo 0doc?5 Sob good Doolos &alL
00a1 ano144 oL 0000 R 000AL4 Al Qo000 R 000340 AB
0C00 R 000374 AE 0000 R QOCQ444 AF Qo000 R COQRY4TH AG
R00O R 000546 AJ 0000 R QL0622 AK 0000 R 000636 AL
Q000 R 000756 AQ Gac0 R 001004 AP G000 R 00IG52 AQ
pooo R aQll72 AT 0poo R 001246 Ay 0Qa0 R 0Gl304 Ay
gong R 000175 DR 0gun R QUo247 oT 0000 R 00Q3D6 F
.agoe R 000303 Fp ¢ood R GGO3Q7 FT 0000 R 0QUEBZS HPTY
QCo0 | goo3te iT GoO0 ! 000274 1% 0goo 1 000312 o
Q000 ! 080123 MXx 0000 | 000277 N 0006 R 060275 P
DOBO R 000274 T 0puo R 0RO302 TL 00a0 R 000052 TS

00100 1o CD2 © & b v ¢ 2 0 ¢ B & A & D & & O & G % & O

00100 Ze co

0plgo de co PROGRAMMER AND DATE .

00lo0 4a ' €D NATIONAL BUREAU OF STANDARDS

a0ipo bs (4] 1987 -

00100 be cb

00400 7o ch DOCYMENTATION AND DATE

goi00 Sa [d] Jo feo PREWITT

Doloo o co DECEMBER 1970

00100 1Ge co

g01qa0 ile ¢D PURPOSE

0000 120 cD COMPUTES THE VYISCOSITY OF HYDROGEN

00loo 13a ¢o .

aotoo TS ¢ USAGE

00100 . 150 co V = HPTV (PRES.TEHP}

00100 jboe co

31 AUG 71

0001
000l
00}
ool
00061
goQo
0a0¢
0000
goog
goge
Qaoo
Goag
oQgo
Qo000
Qogo

U™ e DXID XD

opo210
000257
o0n3z4
¢op0os3d
oooldl
0003466
00gs4l
000732
goliTo
ppokzz
000305
0po0and
onooog
Q0ogala
0oga3lsy

931271274979

1H0L
1901
230L
gL
BOL
AD
Al
AN
As
By
Fl
ir
Log
PIVISC
v



91T

Qolpo
oolpo
ooipo
colge
Co1po
0G100
00lpa
o100
oolpo
00tne
aolon
0dlgo
00fq0O
aglon
golpo
00lgo
¢olon
goloo
Golgo
Naloao
201lgn
f01po0
0n1a0
golgo

J0fpo
00160
00io0
001900
gQlan
Dalotl
DDlpns
goi1p3
00t
001g3
001o4
noipt
aolo4
00164
00105
00405
00197
00107
Qa1
Q111
ootlg3
ool 5
0017
60137
golzl
goizi
G123
nQlza
00125
go12s
Qok27?
pua?
opi27
agL27

17
(R0
19
2Q e
21
22«
210
24
25
24
27
28 ¢
29
Joe
la
32e
33e
3te
359
349
A7 e
35
17e
400

LR
420
4le
Y40
45
H4bo
47
4B o
47 a
50
S5t
§52e
530
SHe
55
54°
57e
589
5%
bie
6le
G
63%
54
b5
s4*
&7
LB«
47
7ue
71
72=
13«
Jus

ch
Cv
co
ce
co
ce
ca
co
cu
co
cu
co
co
co
ce
(o
CD
<o
co
ch
cD
ce
[}
cD
co
co
co

co

FUOR, e Y HPTV DATE 314877 P
PDESCRIPTION U'r‘,‘\HETERS . HPTYO

, HETYO1ls
FHNPUT . HPTYOl%0
CALLING SEQUENCE HPTVYO20GQD
PRES = FHESSURE - PS14 HPTYO210
TEHP « TLHPERATUHE - 0 R HPIVO2%0
RPTYOZ40
CUTPUT HPTY0Z240
CALLING SEqUENCL MFTIVOZS0
HPTY « YISCOSITY - LBF MR/FT/FT HPTVOZ60
HPTVOZ70
REMARKS AND RESTRICTIOMS HPTYOZB0
THIS RUUTIRE "AS OBTAINED FROM MASA/HSCe HPTVOZ®D
HPTY030O0
SUBPROGHANS REQUIKED HFTY03]0
NUNE HPTYOD340
HPTvVvA330
METHOD . HPTYQA4D
CHECKS akE MADE UN PRESSURE aND TEMPERATURE TO OBTAIN HPTYD3sD
POINTERS T0 Ao VISCOSITY TABLE FOR INTERPUOLATION, HPTV0340
THIS ROUTINE WAS OBTAINEOD FHOM NASA/MSC AND [S PART OF HPTVO370
Ng3 CONPUTER PROGRAMS FOR THERMODYNAKIC AND TRANSPURT HPTVO380
PROFERTIES OF HYDROGEN FROM 1 T0 000 PS1a AND FOR HPTVG3g0
TEMPFERATURLS FRUM THE TRIPLE POINT {ABOUT 244146 0 k ) HPTVYO400
TO 5000« 0 R « AUTHORS ARE BaJsHALL, HeD HCCARTY amD | EPTYO4i1D
HeM«ROGER » NBS REPOUORT NU 9288 , ANGUST 18, 1947, HPTVD4Z0
PP 188 » NASA NO N&7=35527 HPTVR4430
HPTYD440
CDE®'# # © 0 a4 ® 6 06 ¢« 0 & # # 0 4 0 4 0 & 86 &6 &« A ¥ & © 4 & 0 &6 b & A o HPTVOH50
FUNCTION HPTY (PRLS,TEMP) HPTY0460
DIKENSION P5(20),75(20),JP$21),MX(21),L0C{21),8P(21),0P¢21),BT(21)HPTVO470
1207021 svIiB3 1 bsant2nt yani1éd sacts) yapte) vARTH0) yAFL24) ,AG( 160, HPTYOH4ED
ZAHT 21V oA 285 Ad 28 AT 12 s ALCEE) JAM(ZY s ANL20) s A0{24) , AP(36), HP TYO4TD
IA012DrpARIBE ) AS{2)Y,ATI44 ) AULID) v AVLZT) HPTVOS500

EQUIVQLENCE‘AA)V,1(AH.V(2|))'(AC|V(37J);(AB|V‘H3’]|‘AE.V(4?,)|(AF!HFTVBSIU
Evla9d) (AG V113V 3 laH w1295 tal vl 0)) s tadsvi178) ), 07K, VII?9)IHPTVOS2D
2ol gl v 2L o Ok VIZAT) ) a (AN VL2713 (A0, VIZ293) ot AP VI315) )L AN VHPTYDR3D
IE3S1 M) ARG VAIT D) o {as Vid2F 1 (AT VU3 IT D st AU VOA78 )T, (A V(SOST IHPTVOS40

ODATA PS/1v0221 20943 tBar 14032501930 ¢6Fe39% 3128 ¢01B8)0erléBes17b00 HFTVYOS550
11824218521 [ BAeL s [B7420+387046875+187e5061 8745385/ HPTYQS460

DATA TS724+845, 27 e0T 429481433007 1360184370 T6,3440 214843345177 +54+HPTVOS70
17915667210 72801568e574584791594 18057429359 34:05%035315F435645%¢4/ HPTVO58Q

DATA LOC/L 21037443, 84948Y4113,12%9+01504171+1993211027 1327110315435 +HPTVO590

(371,931 +975:¢505,5237 HPTVOS0D
UATA JP/9 4103139553120 3930493+6449364445:45911 9613137 HPTVEELD
DATA MX/729200 019240 +0styp 00201 3%9214929393099441217 HPTV0620
DATABP/ 146496000 smteersn0erle =100 5000114969061 146Febs1469062]14692HPTYDE3D
Lo+ sQ0e 1001587 484 ) GesZ2F39F20 150491900y i1F00215%0e7/ HPTV0640D

DATA Dp/qqolﬂﬂ,[UGO..jo.luUQ.|EnlZU-plOUUuu1763'52|175355201175l68HPTV0650
[ 11763829727 3°9217 3448429329 2+293+925 1460965734821 D034D+350095007/ HPTY0660
DATA BT/ 180¢ 50049200000 2000e+2880s9268009288002300619)05,43+9]1260HPTV0670

1127933691269 35H0 397415904054 4¢b+8r7 200810/ HPTYQ6LO
DATA DT/ 0+0500027000+700+335003360003600s 185306390018 0,3463180y HPTVOGTPD
118asF ey ToadatalabyleBylaBrTe/ HPTvO700
DATA AR/ 244BHE=11+2+4625E~1142e804E"1193e032E~11, KPTV0710
I 3« )1BE=1132sH45PE-1193a028E~]123°&6)BE-110Me JH6E"L124e)T2E]L] HETYO720
2 4a214E" 1000 ZbBE ] {1 HeTEBOE~11 ) HeBSE~11 248 33E~11s4e87Ew]l]y HPTYD?30

3 Be367E"l195«38) L1115 403€E-1145+4308E~117 HPTY0740

a3
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LIT

aa13t
aoisi
oci13l
oolaa
oplas
00135
gaias
0ol3v
oola7z
06137
0037
cols?
palaz
00137
0gl141
00i4l
0gi4:
o0gl4)
oci4i
0o143
00143
Boisd
Noluas
eol4%s
00145
0045
00147
00147
op147
o0o147?
golsl
golsi
001513
oois}
golsl
ooisd
opis3
0ois3
aop1ss
0Dis5
aniss
ggiss
golss
0o1s5
001585
opiss
Doiss
ooiss
00157
agisl
00181
q0is1l
eaisl
opi1s3
0Gle3
0otls3
opis3d
001463

75e
74e
A
730
79w
8pe
Bie
B2e
93¢
gys
gs5e
Bbe
470
gae
B%e
pe
910
92e
Fae
F4e
950
Y40
97¢#
98e
9w
lage
1¢1e
102¢
inaz
104e
059
106°
107°
iQée
199+#
iige
1119
112e
113°

FEEL

[15¢
{140
117e
j1ge
119»
f2g=
1219
1222
123a
1244e
1259
1260
1R7%
128¢=
129°
1309
1310
132n

FOR,» HRTY ,MPTV DATE 31087t PAGE

paTa AB /5o l3BE@]ll 4S54 17HE~1135¢240E=1]+5¢306E~11,y
] 7e¢PFIE~11 1 BeQOBE“11:82039E~119B+D6FE=)1s)oDB7E=1Tsle08dERID,
2 1+059E~ 10y 1 +061E~10+ 1 e288E=10s10267E~1011e267E"L01i024FE=10/

DATA AC /1 e266E=10014264E=104]10266En 011 e4T76Em1D
1 1e513E=10s1e521E 10/

DATA AD 7/ 1e2866E=1D21e247E~10514268E"3011+519E~100
1 [ «529E=10,1+%35E~10/

DATA AE /1 eSBT7E=IDv 1 e b602E~L0s ) 060B8E"10s1eél0p~10
i I!éiZE‘lﬂtle?JSE-lﬂ P 7O1IE~1O31e74B8E=10010772Em1D0l0774EmID
2 1 eBABE"I01 1 BTHE~ 0 e FOHE~I02 v F0FE=1091eT12E~109is96FE=ID>
3 2+006E~1012+¢0iBE~}D+2e024E~1002¢027E~1012+055E~304+208E=100
H 2%)112E*10320]1FE=10s2+24E=1002+ 1 2HE=)092+}7HE~1Qs2+[F0E=~J0
S 2e199E" 1002« 204E=1Cs2¢17FE~10+24236E=10s2e¢255E~10120264E=|D1
6 2+27QE=|Qr2e223E]p+20287E"1012+308Em 1092+ 31FE" 1012+ 325E=}0/

DATA AF  sLeb03E=10,1e615E~10,14616E~10, ¢782E~10,
1 1e77BE= 1011 +780E~L0s 1 nB8F4E= 104 v FI7E~1001+920E~I01Z2400SE~{10»
2 20034€71092+038E-10+20100E~1012+132E~1042¢137Em10220174E=1D
3 20214E=1032+220E"04+2+4235Em~10+2:282E~10,12+290Em10,2+285E=10,
H 2¢33FE~IDs2¢349E~=)10/

DATA AG /1e610E=10s1+593E~10s1+740E~10e}e713E~1D,
1 148F4E= 01 +B36E~10124015E=10+1+P81E=10:e20i23E~10s2088E~10>
2 29221g"1012+20i5e-1012+308E~1092+339E*1012¢3B7E~1D0+2¢46]1E=10/

DATA AH /10B3BE~10s2+795Em1040+000E~1Gsieb645E~iQ,
] 20572~ 1010°000E~1QeleHP6E~ 109 2¢341E~10:3+211E=102)93BlEm1Dy
2 ZolH4SETLIO12¢TH0E~ 10t 10 266E=[0r 1+ FSBE~L0s2045FE~LIQ1 10 l82ZExIlly
3 LeBQqE~I 01243 2€~[0 110 400E~10s1047HE~1Q126237E~1G/

DATA Al 7/ JolDOE=10s1+879E~}0s2+237E~i0¢P0723Ewi]
1 1%4867E™ 101 ¢93BE“1Q0s8¢717E“1141v30BE“ 04} e717E~10170858E~11
2 JofBHE=1Qs)eBATE= 0702 7E11s100BHE" 10014 3E110s85B7En]]n
3 «F7BDE~1091+297E~1Dr4600FIE~119F 01 24E"1111020FE~LT/

DATA Ad /7 boeOQF1E=14+8e175E"11412020E~102)e2UFEmLD,
] S5eiSIE™L 17 0b8E~11+8e807E~])ale0U3E“10040432E~3306017FEmLLy
2 TeT3HE* 1139 01F1E=1143+F11E"1115eS24E"11s60936E"1[rB0ZbHE~LL
3 3oB53E™1Le5e0Z1lk~1116a317E"1197 15490 =113 e2B0E=10 18408627 Ew] 1
4 SeB23FT11rb4956E-11s30139E=11+40364E™}1150458E=)1s4eBU3E~L1L/

OATA AR /4 3oDBDE~1)s4cb50E~JLabel77E~1}22¢546E~11,
1 4921 5E"1115528E=11424F82E" 11 +490IBE~}}+5¢165E"1113+034EmLLs
2 AeFEHE~ | L4y HaBTHE] ]/

DATA AL / [ o290E~10y1+HBOE™ Q31 0b77E~1Qs]lsB66EnLD
2e0SBE~ |01 24250E~10+10033E~1001¢tB3E=I0el oI ISE~IQolsH¥IE~{T
1¢6546E" 101} 1B25E=J0sBeS63E~1119+818E~11slelOTE=10v10233E~100
10343E" 1010 496E- 1 0sT0246E=1148435B8E~1117+433E~111toQ50E~10
1o1SHE= Qe e267Em 00l FEE~]]1+79234E~)19Be ) 99E"]1)sTeIBEm]Yy
10006E~10,1¢100E~10,5+305E~}1,603246=11,7¢223E~11,84073En11,
Be02E~L19Fe723E~L 1 s H4e4B7E~ 1110455 2E- 1116042361137 02)6EmLL
TeR7UE= 1o B¢ I7h~t 103 0b4TE=]] s41BOYE~1L14Le7HT7E~L1+16e505Em]ly
T a2 UE= L )s7+BFBERL1+208)5E~ ) s44232E" 1} 50 ]b60E~]1118cF06E=LLs
boSTSE= 107 e 217E~ 11 o0ebS8E~113 3068 E~ {1148 4SE"1]s5a283Ewm]}/

DATA AW 7 bLe0L3E~11,6.587E=11/

DATA AN / De63CE-[L 10+ 7H4PE~11+0¢580E"11404000ERLY],
1 02930E~ Ll eQ04E~110 e 209E=L1+2+S59E=10s14190E"1)sle249FEm=l]e
2 1e31BE"IlaleHA3NES1 10 o HA2E~11 0L e4B3E~11+10530E312}eBE7ENIL
3 pebsTE)1a)oTREE-1) 5107 3BE~1 ) e?80E~)1Y/

DATA AQ L1 eBITE~II»2+006E=11124)F2Em}192¢457km1],
1 2e73FE* 11t 01TE~11 024 075E~ 1102+ 18GE~1112s325E~111226¢513E~11,
R 2e¢729E=1112eFUSER 11 02v263E"11192+360E"11s2+473E~111Re&17E- 11
3 2e7B5Em11925F62E=11120920E~11+24532E~11170825E~01 27498010
L 2eBBOE™1143e02%E~}1/

Rt o BT T

HPTYO750
HFTYD760
HPTVOT770
HPTY0760
RPTVO790G
HPTYDBOD
HPTYD8 0
HPTVDB2Q
HP7vD830
HPTVOBHO
HPTY0B5D
HPTY0840
HPTV0D870
KPTvp8&Q
HPTVO0BYQ
HPTVYCE?OQ
HPTVDO9 14
HPTY0924
HPTY0930
HPTVOT40
HPTYD?50
HPTY0%60
HPTYOD970
HETVD9BO
HPTV0990
HPTY 1000
HPTY1QiQ
KPTVI020
HPTYi030
HRTVID40
HPTVIOD50
KPTVI0&0
HPTVIDTD
HPTVi0EQ
HPTVIO?O
HPYVLI1QQ
HPTYIL110
HPTV1§20
HPTVL130
HPTVIIHG
HPTV115Q
HPTY!1160
KPTVIL170
HFTY1i80
HPTY1I1%0
HPTY:200
HETVIZiO
HPtvizag
HPTV1230
HPTVIZ240
HPTV1250
HPTVi260
HPTVi270
HPTVlz2e0
HKPTV¥i2%0
HPTVIA00D
HPTYI3IC
HPTY¥1320

176


http:HPTVO.80
http:HPrVOB.lO
http:2t729E-l1t2t9q6E-ll~2~263E-l1t2.360E-l1r2.~73E~ll,2.61
http:O.902E-l1,907~JE-l1'~t~B7E-ll,S,S5ZE-l1t6.~Z3E-ll.7.21
http:6,956�"'11.39
http:2oS72E~10,O'OOOE-IO,lo~96E-I0.2.3~IE-IO,2,211E-lO,l.JB

8TT

op165
00les
n0145
Qo168
aQlés
00165
06145
00167
oole?
DD167
00167
got17i
goi7l
agi7l
oco1?}
0RL7!
oo17d
001714
0017
00171
co171
go173
00175
00175
opi75
oaL7s
oai7s

0G175
pp175
0DL7S
Qotv7y
00177
00177
o077
0oiv7
00177
0o2onl
00251
gozol
0g2gl
Do2ol
00203
Q0204
00204
g0z07

‘0023l

op213
00214
0gzis
po2)7
vozzi

op2zz2
noz23
g0z25%
oQ2zs
an2z7
00230
oozal

133+
L34
135w
13se
137
138¢
135
14w
14]°
1429
143
{44 e
145%
1H6%
157
|48
149«
15ye@
151+
1529
153
|54
155%
1569
167
158+
iS9e
15gn
164%
1629
16230
1640
1465+
166¢
167
1hBe
1698
17ge
171
17 2
{723
174%e
175
17460
177%
{78
7%
180e
181
182
183e
184»
185»
1840
187»
188e
18%«
190«

FORy® _ HBTV HPTV 0alE

DATA P/ SebBYHE= ) 1y be1TIE~ L6 0B8] EF12 75436110

o Fopye

Qe 1SHE= 1 v 210 ] 1 +5005FEw1 140 +QFLE~LLadnlbde=11,3:788E=11,
Gedl3E=ll 500690~ 11 225 E7E~11+3+308E~1193eF1%E=11,90432E~11)
29 234E 11120867k 1430427Em11434911E~11,+2+131E~11,2:46238x11,
3e9FE11 13050k =~1 1424 13E-1)12¢509E~1142¢90G0E=014322806=11
2o HIET L1 1240381 | 020 7F2E~11 1301340 =100201F2E=0142e457E=]1
2e729E=U133eQLI¥E-11/

DATA A /S 1eS57E=1141+635E~1131739E=}1s0eFUlE~Ll

1
2
3

2o 13 E™ 116701 st aT38E~111]e8246€-1100eFHHE=LL 20138200
Lo 774E= 11 e1oB39E=1 | 0109 16E=[112cQ1"E=FLs20 JHIE=1)31¢877Em]]s
I+ FHIE“ 11 32+006E~1)+2009FE~111291926~11/

DATA AR/ B4bB1E=11,3,700E~t1 %4 1498E~]11,49,397€~11,

DT NPT N

4'6QSE'1112'863L‘1113'3505“1l$3'675&‘11i3'?335“1lnq'15qE'lli
20076E" )11 020765E- 11030 [ 7BE=|L43e483E~ 30T 160" 8070wl
2'262E-11l2'722E"11'3'055E-l1!3'32?{']!!l'éng'llizlGUUE“lll
2¢377E™ 119207 128~ 1930 QUDEm 1410614 =11e)atdB7E=13s24[5hEmtl,
ZeHUBE=1)a2e7 20110 1eb 2B~ )y ) e7F0E~11912e025E1)924270E~11,
ZrSI7E= T hrlob2bb = a1e766E"1 1 1+950E~1192¢154E=1112+370En11
l'ﬁqu-ilil‘76ﬁg'l11“9)3E“11IZIDabE‘lllZ'ZbﬁE'l]llOb?bi"lli
l'77QE‘ll|1-89&&'!lnZGUQQE“l1|2-ZUZE'1]si‘?D?E“llsl'79UE-llo
1089 2E~ L 112901 FE=1 1920 ESTE=L1 L1 Lo 739E=114 Lol 20E~1 s L9011}/

DATA AS / 2eD16E~]11424317E~L1/
DATA AT / 2¢4B4E=1112«81HE=11324970E"1113208868E"110

DATA

e 1BIE™L 11202561t =1130335E~1 103401 L=1123+861E"))p3+52up-11,
3087 3E el oHI1E=] 19 |*BS0E~1}1 198 12E~11120297E™1112e550E=114
ZvTSTE" 1112488551 1020987 E~ 1113076 E~1103¢ [BHE~L]03e225 =11,
1¢368E =111 eH2T a1 g loS11E~LYs0e628E"1 s 0P E=01420015E~11"
20259E~ 1112458142041 1E~L1r2+728E~21e22832E=1]s1-350E~1},
14399=1 01 oH30Ew {4 1oGOBE=11 1a870E 1 s lobBIE™1L,1¢800E~}s
1o FHTE~ 11 4240FFE~} 14202465142 e3P4E~}1/

AU/ Je35QE~1]1sled438E=11319578E"L]e} 800E=11,
2009 FE= 110120 3F 9 =111 o476 sl etdl2E=0)slen03E"1 s1+634E~11"
IABI5E™ 1 +24032E=1 e 1vdB3E={ 111 ~404E~1141+471E~111105626=11
1o6B3e=114)eH33E=1Fs10362E=101)1+405E~11s]1085FE=4]1314526E=]11
1e615E=11 010725~ 191¢377E=11aleqlAE=]]121s4SBE=L sl eB1LEm]]
1eGBZE=L 141 ebs4E~11/

VATA AV / 1edTTE~L ]l e4BHE~1 s ) ebb44E=F1114393E~110

Ly HB6E~ 11014635 =113 124091111 94B8FE«11 2128 IDELL 10 eH427E=110

1949FE=11110b09Ew] | 41 e¢445E=1}41+509E=11s10600E™ L0l e%64Em]]
10523E=1 9ol gUE w1+ 144869 =1]141+523E=11sle&QiEm1111+563E~1ls

1oB06E=11 146508 =11,10862Ewl1,126%7E~11,1¢738E=11/

P2PRES
IF(FelLTal+G) PRl
T=TEMP

[F

{TLTel80.0) GO Ta 7C

IF {YeGES40.0) GO TO 10
HE ]
6l TO0 240

10 IF (TeGE«2700e0) GO TO 50O
IF {T+GE«2000Q+8! G0 710 20
NagZ
&0 TO 240

20 [F {Pe«GT+6,80) GO T0 35
N=3
G0 T 260

A0 w=my
GO T0o 260

HO JFITeGE«3H0040) Ta5399.99999

31uaz hGE
" )
HPTY 1340
HPTV13bO
HPTV 136D
HPTV1370Q
HPTV1380
HFIVi3vo
HPIY1400
HPIVIHLO
HPTV144D
HPTV1430
HPTV1440
HETY 1450
HPTY 1460
HPTY1470
HPTV1480
HPTY 1490
HPTVI500
hPIVISL1Q
HPTV1G20
HPIVIS3Q
HPIVISYD
HPTV{B5D
HPTY154D
KPTVIGETD
HPTV1I580
HPTV1570
HPYY16G0
HPTV1410
HPTV1&20
HPTV1630Q
HPTV 1440
HPTV1650
HPTY1b660
HPTV1679
HPTY1680
HPTV1I670
KPTY1700
HeTvi710
HPTY 4720
HETV730
HFTY1740
HPTV1750
HPTV1760
RPIV1770
HPTV]780
RPEVI790
HPTY1800
HPTV18}Q
HPTY1820
HPTV1830
HP TV 1840
HPTV]B5Q
HPTV}860
HPTV1870
HPTV1880
HPTVIBYO
HPTV19UQ

177



61T,

06233
00235
agzas
00237
0024}
Qo242
DD24y3
00z44
00245
00247
agzsi
00253
00254
05255
00257
00240
nnzel
00242
00244
agz65
o0zées

Q247
Qo270

00272
to273
0275

003
0038

00305
go3os
803n7
06310
00312
0payl
P EFR
on3gé
680317

00dz0.

00322
00323

0p324

00326
003z?
00330
00332
00333
00334
0D336
ooaar
0o34n
anay2
00344
00345
00346
00347
00350
00352
00353

1910
1792¢
193¢
174«
195%
1760
177+
198e
179+
200e
20ie
202
Z03e
2044q
2059
2040
207 e
2080
209e
2lae
211
2iz2w
213
214
215e
2lbe

2j7e
2182

2190
2200
221e
2220
223¢
224a
2250
22642
2279
2280
2290
2300
231
2320
233e
2340
Z3ba
23&e
237¢
2389
239»
2400
2%1e
242
2430
Z44a
245
2440
247
248s

"

so

&0

70

ag

?0

ino

110
120

130
i40

150

160

170

180

190

200

210

220

230

240

FOR,» HETY  HPTY

IF (P«GEesS5.0) G0 TG 5Q
N=5

G0 Ta 260

IF {PsGE«HD.D} €0 TO 40
NEb

G0 Ta 260

N=7

GO To 240

IF {PeLTolH4é%e¢a) GO TO 120
IF {T+GEe¢&3a0} 60 TO 1DO
IF {(TeGEa%)1e¢4) GO TO 90
Hag

TZaZ24.84*0.00317epP
IF(TakT T2y TaTL

GO To 260

Neg

60 To 240

IF (TeGE®l170} GO Tp 110
NeyQ

G0 Ta 240

Ne ]l

G0 TqQ 240

IF (T+GEeS94) GO TO 170
N=p2

1F {PsGE*)B7+623B5) Go TO &0
DO 130 I=2,20

IF (P=PS{11! 15G+140,130
CONT [NUE

TLats(l}

GO To 140

TLETS (1=l {TSC[I~TSi =] otp=PSLIn1} I/ LPSITI-PSII=1))
IF {T+LEsTL} GO TO 80

Nm1d

G0 To 260

IF (TeLT+12640) GO T 180
N4

GO To 20 .

IF (PalTo58784) 60 10 170
NZ15

GO0 Tg 240

IF (T«LTe%940) GO TO 200
N® 16

GO To 260 ° :

IF (PsGE+190+0} GO TO 210
N=33

&0 To 240 ’
IF (Pet.To2%3e22) GO TO 220
N= 7

60 To 240

IF (TeGEe72,0) 60 Ty 240
IF (ToGEebS4a8) GO TO 230
Ney B

G0 70 240

NE YR

c0 To 263

IF (TeGEe8[+Q} 60 To 250
Ko 20

¢Q Yo 240

DATE

310871 PaGE

HPTVI®IO
HPTV1920
HPTVi930
HPTVI9HO
HPTYI980
HPTYi%a0
HPTV1?70
HPTVYiga0
HPTV1990
HPTV2040
HPTVZ20l0
HPTVYZ2024Q
HPTYZO30
HPTV2040
HPTV20%0
HPTV2040
HPTY2070
HFTV2080
HPTY2050
HPTY21U00
HPTV¥2110
HPTY212D
HPTY¥21230
HPTVZ2140
HPTVZ1i50
HPTV2140
HPTY¥2170
HFTVZi40
HPTV219Q
HFTV2200
JHPTV22i0
HPTV2220
HPTY2230
HPTVZ240
HETV2250
HPTVY2240
HPTY2270
HPTYZ2280
HPTV2290
HPTV23U0
HPTVZ3LQ
HPTY232D
HPTY¥23230
HPTVZ340
" HPTY¥2350
HPTY2340
HPTV2370
HPTV2380
HPTY2390
HPTV2400
HPTY241D
HPTVZH42Q
HPTVZ430
HPTVY2%40Q
HPTY2Z450
HPTY2440
HFTY 2470
BPTVZ480
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http:n,GE.72.01
http:T.L.T.9'1.01
http:T.LTt126.01
http:HPT\l20.l0
http:r.GE.'U.li
http:p,LTolIf69.61

07T

s FOR,® HPTV NP TY DATE JJUB7§ @ AGE 179
Qoag4 247 250 Hay2i . HP.D
00ass 250 260 FPa{P-gPIN) (B8 HPTVYZ5H00

WLREYS 28]« IPrFP nPTvasi0
00as? 252w Er(lP T+ MALNY) LP=rxiw) HPTV2520
003st 23 Flalp HPTV2540
0032 254 FaFP=f1 MPTV254Q
0n3s3 255« FPaf.0=F HPTV2550
003s4 255 FTo{T=gTI{N! /DTN HPTV2560
00345 2570 IT=F% hETV2570
00358 2580 FlalTt HPTV2580
00347 259+ FEaFT-F1 HPYV25%0
00370 2408 F¥nl.y=FF HPTV2400
Q0371: 2ble 1alTe P INY+IP+LOCIH) KPTVZA}D
DO372 . 262 J2I+Jp(N) HPTV2420
ik ) 2630 PTVISCRFPeFToaV{ [V +FerToV(I+i)*FPoFrsViJ)4FsFravidty) HPTV24230
ap3z74 264 HPTV = PTVISC KPTY2640
00375 2550w RETURN HPTV2sH0
0037e Zhde END HPTVZ2460
END OF UNIVAC L108 FORTRAN V CUMPILATION, D sDIAGNQSTIce MESSAGE(S) .
HPTY SYMBOLIC 01 MAR 71 18348333 D 015664044 14 266 (DELETED)
HPTY ColE RELOCATASBLE 30 APK 71 §1419%3% 1 gl4e2474 24 1 (DELETED)
0 Ol4%6272% 14 100
B KOG ] FUR s HYDRO,HYDRO



Rz

R

FORy®

3.2.29 HYDRO

HYDROWHYDRO
UNIYAC 1108 FORTRAN V LEVEL 2206 0018 F5018H
THIS COMPILATION HAS DPONE ON 3] AUG 71 AT 09:27:31

SUSROUTINE HYDRO

STORAGE USED

oool

gogo
ooa2

ENRTRY POINT 000102

{BLOCK, NAME, LENGTH)

*CODE aagtay
*DATA 000323
*ab ANK  DODOOOO

EXTERNAL REFERENCES (BLOCK, NAME}

(D] INTER2
0o04  EXP
0005 | HERR3s
STORAGE ASSIGNHMENT FOR VARIABLES (BLOCX, TYPE, RELATIVE LOCATION, NAME}
gooo R poog2n ADEN 0ooo R poooog AP gono R opoood ATI
Q000 R OOOQ7D BT QpEO R OGD152 CMU .0oog R 0aold7 c7
ggoo R pooazy OP 0ooo R poozoz o7 0o0o R opoly7 EP
oolpl le SUBROUTINE HYORO (P,T¢SV. MUK CP PR}
Qoiot 2a cC
oclol 3e ce THIS SUBROUTINE COMPUTES SUPERCRITICAL HYDROGEN PROPERTIES IN
noiol 45 ce THE RANGE {000 PS1A TO 2000 PSIA ANG 40 DEG R TO 80D DEG Re
golaol So ce INPUT P = PRESSURE (PS1aA)
ooloi be c< T o TEMPERATURE (pEG R)
goinl 7o (44 OUTPUT sv=* SPECIFIC YOLYUME {CUIN/POUND)
tolol go ce MU= VISCOSITY (POUNDS/IN=SEC}
goiot G cC K = CONDUCTIV]ITY (BTU/IN-SEC=DEG R}
ooloY 10s (= CP= SPECIFIC HEAT, CONST PRESS (BTU/POUND=DEG R)
golol bie cc PR= PRANDTL NUMBER {CPoMU/K}s COHPUTED
oolal 120 (44
0glo2 ide REAL Mu,K
0nlga 140 cC
ooln3l 15+ cc DENSITY DATA V¥S. INYERSE TEMP AND PRESS
noioa 1o 44 SPECIFIC VOLUME COMPUTED
00104 179 DIMENSION APL Q14ATI{13),ADENTLI3,3)
golps i8¢ DATA AP/1000+0, 1500,0, 2000.0/
bolo? 19e DATA ATI/1e255 19667, 245, 3+4333% 540 6246674 1000s llall,
ooio7 200 12,50y 149428, 16,67 20.0, 2540/
oot FAR DATA ADEN/0¢2280» Be301B, Qs4479, 0+5958, Qo70B4s 12701 24290
ool 224 I 27080y Jal920Cs 3«0670, 4+0860, 444510 He750,
Qosgl 23e 4 De3368y QeHYY40, Doeh553s QeBOTTy 143160 108230 2,299,
ooyt 240 3 343370 316960y 400450, 423650, Hob6570¢ He¥1l
ool 25e 4 Qett421y 045804, Qo851%; 101220 168109 20201 23,424,
ogill 24 5 J¢7370y 4901304 49230204 445720y 4:8220, 56047/

o000 R 000lpd B¢
0000 R 000224 O¢Cp
oogo I poogavr Is

31 aue 71

oooo ® opolol BP
0000 R 0OGl0Z DEW
ggeo R pgoagd Ti

Fi27330+906


http:ATJ/l.25
http:31,ATI(131,ADEN(13.31

Zit

00111 27 4
ool 28+ cc CONDUCTT™rY LaTA (#)eDb+s)
oot13 29 OLIMENSTION pTt 93,4Pt 3),8ci19,3)
oot 3. AaTA 8T/ 40+04 200y 10G+Ty 13004 16040, 200,04 34000, bYDD,
ool14 31l i 1000,0/
CGli1é 32 DATA BP/ 10000y LSUR.D, 2000.0/
ootzo 33 DATA JC/127267, 146296 1o444dy 1054020 189904 146971, 149604,
00120 3 1 2¢9236, Ye2847,
0o120 o= £ 108889, 196d75s 126782, 1+6921s {+8D56, 10807F: 2¢12%0,
Do120 b _3 300469, 403171, ) .
DD120 k¥ A 4 2402784 [*74620 [«8218s 148542 [e8727, 198889, 22037,
0ojzo 38+ 5 3409260 4843495/
qotzo 39 (oo
oolzo 40 ce YISCOSITY DATA {(ALOGIHUSTL0E+7))
oplaz Yla DIMENSION CTUH)EP(3), CMUI(B,3)
0o123 qze DATA CT/ 90+0e 60003 1000 13000 1600 34005 600+0s F0QUs0/
o025 H3s DATA EP/ 10UD«Qs 1500.0. 2000.Q/
oop127 Y4 OATA CHU/ 2452Qr 10793y 098473 DeBO72r (985494, Je337s 10693y
00127 45a 1 2+015,
oplz? 44 2 24897y 2eg08s 10189 0eF4F 1y UeT7UOs [e35%, 1986F3s 2¢015¢
fo127 LA 3 3+182y 241959 1#49359 1el}200 [e0570s 1,382, 10693, 24015/
0pt27 48e cC
to5z27 494 e SPECIFIC HEAT CaPACITY DaTA (CONST PRES)
6olal SQe DIRENSTION DT(18Ys VP(3Y, DCPI16B,3)
aotaz S DATA DT/ HS5+0ys 55Be0r 6503 7500 85:¢0r 95409 12503 175405 225.0,
aolaz 52 1 275+0 350.0, 450+05 5500, 65000y 75000/
ootad S3ie OATA DP/ 10000+ 150040 20000/
oni3é Byqa DATA DCP/ 22336 29842y 30583y 30758, 4eQ8fls 442125 348122 34692y
gol3é 559 1 3862y He010r 3789y 32728 30887, 35200 3Fe490
Bo136 5690 2 Ze188y 205(4s 3e1S7s 30135y Ie335, 30407 39782 318244
0gl3é 57e 3 J+734y Hep741 4e037y 3+THE 30614, 345201 350U
golas 58+ 4 24088, 20484y 24935 2e8Y4F 2992, 302471 2eb35y 1¢B84y
0p13é 5% 5 HeDtbs 491200 4o0584 30759, 3e725. 34530 3¢S5)07
00laé 40 cc
Qo138 &ia ceC PROGRAM COMPUTATION
00136 &2 cc SPECIFIC HEAT
noluo0 &3¢ CALL INTERZ2 (T ,0T P 0BP yCPyDCF1543)
[LLEETY b4e o
o0l40 650 cC COPPUTE VISCOUSITY
oot4t bbe CALL INTER2 (T ,CT,P,EP,MU,CHYU,8,3]
ogtaz 676 MU= FXP(MUIOleQE~T
onl4z2 bBe ccC
go142 6T (4 COMPUTE CONODVUCTIVITY
V01K 70e Cakbl INTERZ {7,8TP2BPKsBC3943)
00144 71 K=K2|,0E~& .
00144 72¢ ce
not4d 738 [ o COHPUTE PRANDTL NUMBEW
0014S 74e Pea CPeHU/K
00145 75¢ (oo
ogLys 76 (o4 COMPUTE SPECLFIC VOLUME FROM DENSITY LUGKUP
QOL46 77¢ TE=1000.0/T7
00147 78¢ Call INTERZ (TI,ATI,P ,AP,LEN,ADEN,13,3}
001sQ 77e SVol.Q/DENAL728+0
00151 80+ RETURN
00182 81+ END

END OF UNIVAC 1108 FORTRAMN ¥ COUPILATION. 0 aCiAGNOSTICs MESSAGELD?

HYDRO SYKROLIC ’ ag APR 71 11319i35 U D1465514 14

8]

(DELETED)


http:30611.1t
http:ALOG(KU~1.0E

€21

HYDRO

F HnG

CO0E

. B

FORy» KYPRO,HYDRO

RELOCATABLE

FOR.o

H20H2,H20H2Z

a0 APR 71

PATE 310874

11417338

i
a

PAGE 182

DI467672
01467722

24
14

1
29

(DELETED)



& LFUR =

THES COMPILATIO

H2O0HZ)HI0HZ
Uplvac 1108 FoRTHAY V LEVEL

3.2.30 H2012

2204001 F5Q18H

N WAS DUNE OGN 31 AVG 71 AT 09:127:32

SUBROUTINE n20H2

STORAGE USEUL

ogal
oopo
0go2z
0003

EXTERNAL REF

good
a0os

00046

fBLOCK,

o CODE
*DATA
sbHLANK
CcPcX

ERENCES

INTERP
INTER2

NERRJS

ENTRY
NAME,
00014}
gopolnad

ogooad
gaooo7?

(BLOCK

PoiwT 0OUQZ7Y

LENGTH}

NAHE)

STORAGE ASSIGWMENT FgoR VARIABLES {BLOCK, TYPE, WELATIVE OCATIuns NARE}

DOppD R 00QQ

0é& AP

oogo R poposé DMy

'-.I
2
opipl le
golo! 2e
oolol 3
colal Y4
ooigt Se
golol 6o
00lpl 7e
0olol Ye
ooiol Fo
poigt 10
noiol 1le
oglal 120
00iot 13
00lol l4re
00103 160
oolo4 16
00lo4 170
goios i8e
poloé 19+
aniiw 20°
agito 21e
00l1ic 22
poli2 249
pDi13 249
gal)a 250

00113 260

0

000 R 0OGOOQ AT VOO0 R 00QOLZ BCP 0000 R OUQU3Y4 K

tond 1 odcoos ICx goug 1 voogti s T o000 I 00p0éd KKK

SUBROUTINE H2OKZ [P,745VsMUsKsCPaPR)

ccC
cC THIS SUBKOQUTINE COMPUTES FLO4 PROPERTIES OF THE
ce cOMBUSTION PROPUCTS OF AN OXYGEN-HYDROGEN GAS GENERATOR OPERATING
cc AT A MIXTURE RATIOC OF 140y THUS THE GAS QUTPUT CONSISTS OF 8647
cc PERCENT HYDRUGEN AND 12¢6 PERCENT STEAM OGN A& MOLE FRACTIUN BASIS.
cC INPUTS P = PRESSURE (PSTA)
cC T = TEMPERATURE [(DEG R)
ce QUTPYTS Sv= SPECIFIC VOLUME (CUIN/PUUND)
[of & HU= VISCOSITY (POUNDS/IN=SEC)
cc K o CONBuCTIVITY (BTU/IN~SEC-DEGR]
cc cPm SPECIFI¢ HEAT, CONST PRESS (BTU/POQUND=DEG R}
cC PRm PRANOTL NUMBER {(CPenUsK}
ccC
REAL My,K
CUMMON /CCPCA/ CFCXAL4)s 1CX
cC .
DIMENSIUW AT(&), AP(3}
VATA AP/ 146e964344083,14996040/
DATA ATZ60040»110540,1600:0+2100+0,25000:3104407
[44
ccC SPECIFIC HEAT DATA (AT SAME POINTS AS PRANUGTL n0. DATA)

BDIMENSTUN BCP(&,3)
DATA BCP/ 107906199051 42005899242588,20375,5404%92,

1
2

Jal?F06 s vF05 | 12005601 2a223442905849,3+%052)
1679060 1390511200554 92,2028,2+48600342028/

31 AUG 7}

003 R QoUUQd CPCx

Pi27:324297



gzt

[ FOR,e HZ20HZ yH20H2 "DATE 31087| PAGE 184

colta 274 ccC

¢oi1a 28+ ce CONDUCTLIVITY DATA (AT SAME DATA POINTS AS: PRANUTL NO,)

gofi3 29e cC CONDUCTIEVITY OATA ®100e(+s)

aolis ige . DINENS1ON cK(&,3)

goy1é LERS DATA CK/3eH2105+527 0747341306511 +0842401414833,

polisé aze 1 30421954527 3747284100248,15¢703+30450s

goiié 330 2 Je4214505287 170723410071 0140123423035/

OOEIG kLK) Eq

aolis 3Ge ¢ VISCOSITY DaTp WAS NOT FOUND TO BE o FUNCTION OF PRESSVRE

BLENY 36 ccC VISCOSITY DaTAel«0E¢S

o020 372 DIMENSION pMU(&} .

noizl 18e DATA DMU/ 1403y  145F, 2e1b2 2¢48, 2+%1, 3e32/

ooiz2l A9 cc

aoizl 4ge ccC SPECIFIC YOLUME DATA

no12t 4le cc SINCE THIS DATA IS NOT AYAILABLE IT with BE APPROXIMITED

0o12l 424 cC BY THE IDEAL GAS LAY ASSUMING 1,0 MIXTURE RATIOQ

0023 428 SYR4E)44509T/P

ooiz4 4Ha [ns7/}e8

a0l 24 450 cc

oolz24 440 ce YISCOSITY COMPUTATION

00lzs H7e CALL INTERP (6,AT»0HU,T4MU, KKK}

00126 4go MUmMUS ] 4OE~&

00j3zé6 470 cc

oot2és 500 cC SPECIFIC HEAT COMPUTATION

ool27 5le CALL INTER2 {(TsAT P AP +CPoBCP 6431}

ogiz? 52 C

Do127 53e ¢ 1IF GAS GENERATOR CUNNECTED, USE FREVIOUSLY COMPUTED CP IN CHaH ROUTINE

golz7 S4e € JCX = COMBUSTOR NOe. HOOKED TO HEAT EXCHANGER

00130 §ha IF L IcXeNETQ) CP = cpPCXtilcX)

Gol30 B4e cC

optao 570 cc CONDUCTIVITY COMPUTATION

noiaz S8 CALL INTERZ (T AT Py ARPKaCK3b4+3)

0glaa §9e KRK®1e0E=6

00§34 - 400 TaleBoT

oola4 ble ce PRANDTIL NUMBER

oolas 420 PR = CP & MU / K

oglaé hie RETURN

00137 640 . END

END OF UNIYAC 1108 FORTRAN YV COMNPILATION,. 0 +DIAGNOSTICe MESSAGE(S) i

H20H2 sYMpOL ic 17 JUk 71 13350:55 0 Dle72512
Ha0n2 cobe RELOCATABLE 17 JUN 71 350355 1 01674312

0 Dl&7434z2
8 HDG I FORyo INITAL,INITAL

{DELETED)
(PELETEP?



CTAS

3.2.31 INITIAL (INITIALIZES ACCUMULATOR/TANK MODEL)

B FOR s @ INITALINLITAL
MNIVAC 1108 FORTRAN Vv LEVEL 2206 0OLl8 FsO18H

THIS COHPILATIUN ®AS DONE ON 31 _AUG 71 AT 09127333

sUBROYTINE INITAL ENTRY PQiNhT 00C05¢

STORAGE USED (BLOCK, NAME, LENGTH)

ouol aC0RE qaoQéz
gooa *OATA Qoog30
goo2 *BLANK 0U000Q0
gool ARRAY ouoo47

EXTERNAL REFERENCES (HBLOCK) NAHE)
ooo4 NYDUS

Qoos NIQOZS
0ooes NERR3g

STQRAGE ASSIGNMENT FOR VYAR[ABLES (BLOCK; TYPEs RELATIVE LOCAT]ON. NAKE)

anoi 060002 1676 . ogol 000017 20L ugaou gogoool 9OOF pOB3 R 00QUOD A
0003 R 00Q0L2 GANM gouo 1 6Qogou Lo03 R opno4l Wi 0003 R gooppol P
00U3 R 000ULH R1 0003 R 0OGAOZ T 0003 R CODD4Y U anga R 00005 VTANR®
0003 R 000003 a0L

poinl 1 SUBRGUTINE INITAL

colol 20 c

ooiol 3a ¢ ENITIALIZE DATA AT TIME o @

Qoiai Ha C

golp? 59 COMMON ZARRAY/ AL39}

0oL0% be EGUIVALENCE (A(71sCP1)ofale) aRLYyLatll] oGaNY

o104 7 Pe (ACIY) MG g UALZY P, ALY T),¢ALSY VTANK) (AL, igl] CALE),RHOL)

goto4 Bo Zy LAL3&1,0), LAL3T),U)

0p105 9e REAL M}

00105 i0e c

Goloé 11+ DU 10 [m22,37

06111 12+ 10 AL1) = Qo

0ol1d j3e 1F (RHOL+GTe0+) &G T0 20

00115 1% RHOL = 45,

naiis 150 WRITE (4,900}

onlzo tée 900 FORMAT (ihM 3 44HTANK~ROUTINE RHOL NOT INITIALIZED-SET TO 65, |

ooizl 17 20 CONTINUE !

ogl22 18¢ GAM o CPI / (CP1=h1)

nolz3 19 Ml = 144y ¢ Pe(¥TANK ~ WOL/RKOLY / RL / T 7/ 77841586

oolzy 20e & = f0L

D0125 21+ U r Hl & {(CPL=RL) + T

Goi12é6 229 RETURN

aolz27 230 END

31 AUG 7} 912731334517

Q003 R Dpoons cpl

0003 R pooond RHOL
coo3 R Q00043 w



LeT

IN]
INI

2 HDG

[ FORse FNTTAL, INITAL
END OF UNIVAC 1108 FORTRAN V COMPILATION,
TAL SYMBOLIC
TAL CODE RELOCATABLE

] FOR 4o INTEG, [HTEG

r

0 oDIAGNOSTICe MESSAGE(Y)
23 JUN 71
23 JUN 71

taTE 231087¢

21125347
21325347

o
1

0

PAGE 186

01705630
Q1706332

01705362

14
24
14

23
i
8

(DELETED)
{DELETED)



YA

i

FOR,»*

3.2.32 INTEG
INTEG, INTEG

UylvAC 1108 FQRTRA V LEVEL 2204 D014 FEgLEH
THIS COMPILATION haS DONE ON 31 AUG 71 AT 09:273434

5UgROVT I NE

STORAGE USED

Gugl
000D
Quoz
oqo3

INTEG ENTRY POINT 000052

{BLOCK,y NAME, LENGTH)

*CODE 00p0e4
sDATA 00p0lé
+8LAKK CO00G0
ARRAY QQuo47

EATERNAL REFEREWCEYS (BLOCKs NAME)

qoos

NERRJS

STORAGE ASSIGNHENT FOR VARIABLES (BLUCK, TYPE, RELATIVE LOCATION, MAME)

ogul 0oootQ 10k ogol gugoY: 1400 voul ngeol7 1176 pool gooop3g 3ok
aQog [ Goduaag o 4eel R 00GG4YS TO 0gD3 R DprLoHe Ti pUO3 R ODDO2T X

aglol i SUBROUTINE INTEG txs ZODTs TIMNE ?

¢olod 2e DIMENSION X( 49,2}y Y({ 94,2)

o004 o COMMON /ARRAY/ A{39%) .

0gi1g% 4o EGUIVALENCE (aCZZ1 4K, (AC30) Y 1o {Al381sTON, CAI3F],Ti}

38?8? Ef E A pONTAINS THE LaST Z VALUES OF ZpOT FOR EACKh VARIABLE BEING INTEGRATED

0005 Te C Y CONTAINS The INTEGRALS OF THE VARIABLES AT THE LAST 2 TIMEgS. THg VALUES

go;ios5 da C ARE yYPDATED AFTER THE CURRENT INTLGRATION,

aolps Fe C "K DESIGNATES THE VARIaBLE BEING [NTEGRATED

UDlps 100 ¢

0C0l06 <«QIaGNOSTIC® THE TEST FOR £AQUALITY QETWEEN NON-1HTEGERS MAY NOT BE MEANINGFUL.

noiné 1le IF (TIMEsNE«Os ¢ w0 TU IO

colin 12+ X{gs2) = Zoorv

goiitl 13e Ti = 0,

Goii2 19 GO To 3040

00113 150 10 CONTINUE

oolH faw I[F {TIMELECT1} G0 TO 39

ooit4 17 C UPDATE TINE AND DATA aRKAYS

aglié t8e D0 20 J=ls4

oo12t 19e Xtdel) = X(J,a2)

pot22 _ 2ge 20 ¥ [dyld = ¥ (Je2)

00lzd 21 0 = 11

agl26 22 TL = TIME

0claé 2l 30 CONTINUE

optzé 24 ¢ UPDATING COMPLETE. EnTER NEW [pATA.

0127 25« XtKs2) = ZDOT .

golan 26w ¥ OIK»2) B ¥ Ik, ld + (r1=TD) & (Xln,00*X{Kk,20} /7 24

00131 27 100 CONTINVE

31 aue 71

QU03 R OOUOOD A
0033 R 000035 ¥

93273134400


http:REFER.E.itC.ES

621

INTEG , INTEG

ENp OF UNIVac 108 FORTRAN V COMPILATION, 1] oDIAGNOSTICe MESSAGE(S)
30 aPR 71

RELOCATAskE

INTERP, INTERP

o
}
Q

PAGE

014705%¢

01474376
01471426

186

14

24

14

9
i
7



pET

\\\
kB FURy e ]NTER;}tNTERP
UNEVAC 1108 FORTHRAN V LEV:L zzua'& Feo ity

THIS COMPILATION #AS DUNE 7y 3] AUG 71 AT 09:27:35
1,

'\,
Y

gUBROUTINE INTERP ENTRY PoInT DCG223

bl
STORAGE USED (BLOCK, NAME, LEAGTH)

L
001  ecODE 000306 %
0000 eBATA aoog2Y W
oug2 sBLANK DOpogoD U\
N\
N
EXTERNAL REFERENCES (BLOCK, NAME}

gdo3 NERH3S

STORAGE ASSIGNMENT FOR YARIABLES [(QLOCK, TYF{.

3.2.33 INTERP 1 (INTERPOLATION)

RELATIVE LOCATION. NAME}

\

noni pOD130 iiow topo! goCIby 130L % uao! Gogi37 142¢

goul 000023 4oL oggl 00OQuY 0L N 000l 0po071 70L

0000 R 900VQL gRROR Oggb § o00gco \

\\
\
L3
\\‘-'

golol le SUBROUTINE INTERP  (IHAZ XIaYI4X,¥eg)
opjo3 i AN
aolas 3o DIMENSION X1CL).YI(L) N
00104 Yo 1F (K} 10,1b,20
00ig7? Se 10 Ka2
00140 4o 20 IF (K=IHAN) 40,40,30
gal3 is 30 KaiMAY
D014 e 40 CONTINUE
6D115 e J=K-l
2118 QWS 1l IF (Xwxl{Ki) SC.706,90
0121 Ile S0 IF [X=%1fJ)) 130,50,60
00124 122 60 Y2YI (g I+l (YLK =YI(JI o lXmXI(J) I/ {XIIRI=XT(J} )}
00t25 130 RETURHN
oolzé l1ée 70 rmYl{K}
00127 15« RETURN
golao 160 8g Y=Y1lty1
Baial 17 Xz
00132 180 HETURN
00133 19 90 IF {X=XICIHAXIL 1i04100:00
00lse 2as 106 vevid{iMaX}
0017 2le Ka]HAY
ooly0 220 RETURN
aoi4i Z3e 110 00 20 K=, lHAX
anlay Z4a ERROR s XeXiiK)}
a0 145 258 NET N
001l4é 2be IF (ERRQUR) 60:70sl20
00l 27 120 CONTINUE
00l 243 £30 IF (A«X1{11) 140,140,150

cual
oaotl

pogle? 1504
000100 B0L

31 AUt 73

Dopi
Qg0

0p00IS 2pL
guoill %o

93127135058,



Mer

[

140

150

FOR, 0 INTERP,INTERP

YeYl(l)

Ka2

RETURN

KmK=1]

NET S

1F {X=x1(J4)) 150,770,460

END

END OF UNIVAC 1108 FORTRAN Y COMPILATION,

0olsé 299
ools? 30e
0040 3le
005é1 32e
0062 33e
00143 4o
00lésb 350

INTERP

INTERF
2 HpG

SYMgOLic
RELOCATABLE

0 oDIAGNUSTICs MESSAGE(S}
30 APR 71
30 APR 71

0aATE 310871 FPAGE 190

11219540 0 01471570 i
11819540 1 0472542 24
0 01472572 14

35
i
20

{BELETER)
(PELETED}



CET

i Foly*

3.2.34 INTERF2
INTERZ,INTERZ

UNIVAC j1pB FORTRAN V LEVEL 2206 ugle FSpiAH

THIS COMPELATION AS

SUBRQUT INE IRTERZ2
STORAGE USED {BLOC
Qo001 sCUGE

oooo *DATA
oQoe2 *BLAN

EXTERMAL REFERENCE

ooo3 NERR3

STORAGE ASSIGMMENT

0nooy Qoou3s o7

0001 0oollL 601
000D 1 vooQd2 ¢

0000 R 0Q0GO5 X2

Dolpl le

ociod 20

api103 i« cC
oalod 4o cC
Dolgd 5¢ cC
aoio3 by ce
00103 7 cC
00103 8e cC
g0lo3 qe cC
00ind 100 cC
oQlpn3 lie 44
00103 12 cC
o0lo4 1de

0gin5 l14e
"Qolos 15+ cC
agioé 1ée

po111 17 i0
oolgl 1ge o
oot 19

nayLs 20

gglléb FAR]

00ly7 2Ze 20
o7 23s _ CC
0olz0 4
goti22 2be g
00122 25« cC
poiz3l 270

DONE ON 31 AUG 71 AT Q9:27337

ENTRY POInT 80U365
Ky MAME: LEWNGTH}

0cGH AN
oouo79
K Cooond

5 (8LOCK, NaME)

FOR VARTABLES (BLOCKs TYPEs RELATIVE LOCATION, NAME)

G oool gogaed 246 0ool goup®3 20L

009! 000227 70L Q0ai goo2is EolL
o0 I 90vaad-y vooo § 000000 KX

0QQ0 R 000COS Y1 0000 R 0OOOCO7 Y2

NTERZ (X, ATABWT1YTAR, ZTAa,N.M>
AB|NJ|YTABtMl.ZTA8(N

THIS SUBROUTINE INTERPOLATES A FUNCTION 2 OF Tw0 VARJABLES

X AND Yi  WHERE
ZTAgEN M)
ATABIN] = TABLE UF IMDEPENDENT X VALUES
YTAE{H} = TABLE OF INOEPENDENT Y VALUES
X AWND Y o [NDEPENDENT VARIABLE INPUTS
1

E 4

4 DEPENDENRT YARIAHBLE OUTFUT
N AND M

KXl
KY=G
FInD POSITION OF X IN XxTaB({N}
p0 lg f=lsn
IF (A LT«XTABCT)) G0 TOQO 20
X EXCFEDS TAHtFE
Kx=l
jai
GO TO 39
CONTINUE
{S X LESS THAN THE TABLE
IF{L1.EQsl) KX}
CONTINUE .
FIND POSITION OF Y TN YTag(d)
DO 40 J=l1,M

0000é1 3oL
0006330 Y0L

TABLE OF ZiXTABIN),YTAB(H)Y), DEPENDANT VAR,

RANGE OF TaplLES (3HUULD BE YARIaslE Ih CALLY

3l AuG 7} PI2Tid6e902

ool ggoio2 5oL
ool gup3de 999L
4000 & 00OO0O0% X1



€eT

) FOR,» INTCRZ2  INTERZ LATE 2310871 PAGE 194
00l12¢ 280 %0 TF(YalT4YTARB{JIY 60 To 50
qoizs 2%a cC Y ENCEEDS TABLE
colal 30¢ K¥al
0ai3z Ile Jop
00133 32¢ GO TO 40
colak 3de 50 CONTINUE
0otay 34 ccC 1S v LESS THaAN THE TaslE
oolas 35a LIF(JagQel) KY=) .
ania7 db0 60 CONTINUE
0017 37 ¢t BOTH INPUT VARIABLE POSITIONS HAVE NOw BEEN FOUND
aGlay 380 cC CHECK 70 SEE IF ONE OR THO DIMENS[ON INTERPOLATON
Qa137 1%s - €€ SHOULD RE WSED,
Q0lyo 400 IF{KX,EQe} G0 10 70
ooly2 410 IF(KY,EQe}3 GO 10 a0
00l42 H24a 4 THO DIMENS]on INTERPOLATION NEEDED
00144 43 Kla{X=XTABCI=11/(XTABCLI-XTAGCLI=L})
Q0145 Hye x2mlaOwxl
goi4e 45¢ YiadY=yTAg{Jd= 1/ 1 ¥TaglJd)=YTAgldn1))
onda7y LY Y2eleO~Y1
00160 47¢ Za xley19ZTAB(I,J}
Ooiso 4a3s FXLRYZIZTAS (Ladn1)
00}ts0 450 +X20Y | Q2TAB(I~],J}
D0iSD S0a AX26Y2RITAB (1= 4u=1)
valsi Sle GO TO 999
00)s2 S2w 70 CONTINVE -
00)s2 53¢ cc X QUT OF BOUNDS, IS Y OUT OF BOUNDS
Galcs 54¢ IF{KY.EQal) &0 YO 90
0dis3 5%e ce Y IS5 IN BOUNDS, USE ONE DIMENSION INTERPOLATION
oolss G&e Y1aly=YTABLJ=1) )7 ¥Tag(JdlaYTaBLI=L)])
00154 87« T2mieQ=Y}
Qols7 S8a Z# Y1eZTAB( e} 4Y202T R d"1)
00140 9o GO TO 999
06lal 400 8g CONTINUE -
aoist dle s X IS IN BDUNDS, Y IS NOTs INTERPOLATE X
00142 42¢ XKio({XaXTABLI=1 )} /7{XTAB(TI I aATABIIRL )
00§43 ble RZzleOmil
Q0144 G4 a In X1aZTAB{IsJ)% X262TAB{Ix],d)
agleas 454 Qd 10 99¢
Q0isé 6o %0 CONTINUE
00l4a 670  ¢C BOTH A AND ¥ OUT OF RANGE, USE CORNER VALVE OF L
00La7 &84 ZazTAB¢I Y]
0ot70 490 99 RETURN
LIRS 708 END i
END OF UNIYAC 1108 FORTRAN ¥ COMPILATION, 0 sDIAGNOSTICe MESSAGE(S?
INTER2 SYMgOLIC . 30 APR 71 11:19i42 D Dpi4zazaz 14
INTERZ  CODE RELDCATABLE 30 APR 71 11319342 1 0L47s14e 24
G Qi47517¢6 14

B HpG

FORys  150TH,1SQTH

70
30

{OELETED)
(DELETEDR)



PET

FOR ;e

[SOTH,

150TH

1]
UNIVAC 1108 FOATRAN V LEVEL 223
THIS COMPILATION

“AS DONE ON 31

sUBROYTINE Jg01H

STORAGE USED 4

8LOCK,

0001 »CODE

0000 sDATA
G002  eBLANK

aog3 {

RDATA

0guid Cans
guos com

EATLRNAL REFERENCES

FICP

4006 [¢]
coo?y QPTCY
puig QPTV

0011 HPTCP

ag12 H

PTCY

ag13 HPTY
0014 FCUMP2

ao01s N
061é 5
ootz N
ap20 N
002zt #
o022 N

ERR2S
GRT
EXP4HS
AUUS
1018
102s%

gozl NERR3 %

STORAGE
oool ogoo21
0005 R GN0QOO
0005 R 006423
Qous R DO&44l
0005 R 000224
oS R 0063746
0005 R Q03132
0005 R Q03322
0005 1 {03608
0005 1 ¢O05102
0006 R UOQOOO
0guS R 004744
0004 R DOOSOO
0o0% R 0046300
0003 R DOS?54
0000 R 0OOLID
D003 R pO1132
0005 r 006386
U0US R D0b6245

1k
AREA
CGGTC
CPJu
DIALIL
FBTC
K1
HRAD
Jun
FnC
¢PTcP
Pc

P
HP1
RFLAG
T
TTenp
U

&1

iy F9

AvGa 71 Al

EnTRY POINT 9CGCH03

NAME, LENGTH}

gou4is
cQGue7
cooooa
Gi1410
000003
006525

{BLOCK, WAME)

aoqu
Go0s
- gons
0QOo5&
Jo65s
oens
0005
asns
Guoa
0005
oopaz
Qy05s
apds
0uob
QaGd
oBos
00us
Q005
0nons

ASSIGNMENT FOR vARIABLES

T2 TR TAN =TT XD

3.2.35 ISOTH (LSOTHERMAL GAS LINE)

gl8h
oer27:dm

{BLOCK, TYPE, RELATIVE

poocis
oo0D7Y
gUédy 36
coscoé
guez??
GLalde?
GRACIe
agbtlta
003413
G025%52
Goocyq
0c4772
CCn036
cO&AUS
gab71i1
0uS0HY
006217
003yle
404780

10F
AREAT
CaTANK
CSTAR
DMYENT
FRWC
HO
1CHON
KA

NGR
oPTCY
PCh
PHR
PP
RGAS
TC

TT1
UAQ
NGO L

GO0t
0005
0gus
0p0%
0aoh
0ons
yall
oQe3
vorLa
¢00d
apin
0uoOs’
Go0b
unos
ooos
QoL
[fTu]s}:}
vanb
U00b

LOCATION, NAME}

0Qog4a
oonl70
006431
006355
006360
gosi1t
cocooog
appss s
goids sl
oupsh3
Soonag
cobo74
Gu&ezdl
Odal3dt
GGl4z2
066416
0Co6324
[ TR E-W N
006253

LA XA T AR~ DTD DD

2.
AREAK
CLTANK
CVEL
ETAT
FRL
HPTCP
1PROP
MACH
NPLINE
apPTV
PE
POWE
Pl

‘RHOG

THUC
TT0
VEL
ho

ooul
oooy
0005
ogoo
0004
0004
gotz
300%
000s
(005
g00¢
ooGs
J00%
onus
204035
oous
ooa3
noo03
oues

AT DRD DX T e DO DX

nup3be
gunlaz
uasoi 4
agoull
vocou2
aoocobl
gogooe
C0S052
Q05066
002646
unoouy
oopara
006350
00b3is
0064312
Lué4!
002262
000253
I KT

20t
AREAQ
CONCT
CYGAS
fe

GC
HPTCY
isSPT
MEX
NPR

P

FG
FOWF
£T10
RPMT
TPCE
TITENMF
VI5C
T

31 AUG 7

aoot
D00g
ool
Qoaos
aoas
gpao
aoi3
0000
Q045
0008

guusg’

0005

ao0G6s”

oous
uood
0005
Gous
0oo3a
voos

DL RDDLTLD WV TN DD

Ogoosi
005040
005714
QeoDa&
006370
paeol2
Qoooonu
poovos
004754
002742
000264
003020
004343
0063587
ocooao

006404°

00dzzé
003423
Q04244

1%
CF
ce
DELKL
FBPC
GiS¢
HPTY
W
HR
KRE
g
PGT
POWYT

TPCL
TwALL
WouTG
wTGE

M

73389498


http:Ooe.)(.l5

SET

f& FOR e 1SOTH, IS0TH DATE 310871 PaAGE

0000 R paogoo X 0003 R 000413 XLENGL 0000 R 0OQO3 XX 0000 R 0O0ODLY4 YY
001n0 1o ¢
coigo 20 ¢ 1SOTHERMAL LINg SUgROUT I Ng
o0glog 3o c
g01ial 4o SURROUTINE ISOTH {II)
cgloi Se d
coiol ba c
ogin3 7o REAL NRE HAGH yK A
0oloa 8o [
0glo4 90 DIMENSION Xi6}
oaios 10w c .
aglos ite DIHENSION VISCU30) ,XLENGLL{AD) yNPLINETIO) ;TTEMP(30,20) 4RGASIZ)
oalos i20 o, TETEHP 1300200 s MACH(30,20)3CPE30) KA(2) s 0DOTG(30,20)
aoions 13e c .
ogtoe 149 COMNON /INDATA/S(5000)
o196 15¢ ¢ .
ooig7? téo COMNON /GONS/P146L,FB
o0lpd 170 ¢
golio ige COHMON /COM/AREA(IOD),DELXL{30) ,AREALI(30) ,AREAC{30) yAREAK(30D)
oalio 190 o,y DIALIIZD) ,FRl6)sPGI30:207 ) RHOGIIN20) s NGRI30,2)
00110 2ge oy NPR{30,2) JNRE(3Q,2) eHO(I0 o2} HICAG2) e THALLLIO, 2}
aaiio 219 o, HRAD(DR,2),UA0(30,2),VELI30,2),JUNLLID) PGTI30,201
Goolio 229 o, WNOZLG) 3y MRIGY 4PC{&) 4PCNI&2) 4 CSTARIOY v CONCT D941}
ool 23a 2y PHRESY s TCIS) 5 ISPTIL) 4 CF{&) s MEX{S) PE(S) yMuCiS) , ICHON
oaglio 243 oy FRL{30,20),POBCIS) oWTGCIS) oWOL10)yWI(10),0NVENTPRI(S}
oolin F2-3] 9y PPOLS) JRPRMTLS) . TTI(6)TTO(SY ,PTIIE),PTO{S},POuTIS)
oot 260 o, POBWP(S) ,CVELyULRLETAT T ,FBWC{6) 4FBPC(5)
pale 270 a, . FBTC{O) s TPCL{SI»TPCGIE) s THOC(S5) 4 CRGTC(A) ,CLTANKIS)
oolim 284 o, CETANK({S} ,CPJUUIS,10)
gl 2%% c
001l Qs EQUIVALENCE
001l 3le s t5{372) VISciih) 10512680 SXLENGLI1)Y 4 (5{3&2} ,]PROP}
0okl 3zs (5136470 GNPLINESL)Y  {50603) (TTEHPILsl)) +(SC1203)TTTEMPLL 1)
oo0llj 33e 2 (503812)4w00TG 1)) (S(ZYI8) 4 MACH (L4 1)) L, ISL3GIBT +RGASLI )
0011 I4s e fS03021),CPL1)) 105018040 yKALL )}
oIl 3sae 4, (S{3053),RFLAG)
oot 349 ¢
goliz 37e Jd s )
ooly2 38 C
0ol 3% [PROP o NPLINE{IL)
nQliy 404 P o PG{IT,1)
o0l15 419 T & TTEHF{IL+1)
oolé 428 GO To (1+2), IPROP
oolye 430 C OXYGEN
00117 ELT 1 CP(l}) o CPTCP(P,T}
oolao 450 CYGAS n OPTCYI(R,T)
o121 Y440 VISC({II) = OPTYIP,T) o 3202 s 3400
0oiz2 470 G0 70 &
ngjzz2 480 € HYDHKOGEN
aot23 490 2 CP({LL) = HPTCP(P, T}
Dglza [ -3vEY CVGAS m HPTCYIP,T)
noias Ble yisC{l1) n HPTV(P,T) © 3242 v 3600,
00124 52a S KALIPROP) = CP{Il} , CVGAS
w0127 530 RGAS{IPROP) » ( CP({Il) m CVGAS ) o 7784154

Lot


http:TTTEMP{30,20),MACH(30.20),CPt301~KA(2)t~DOTG'3p.20

9€T

3 FUR, 1SaTH, i50TH Galt Jwa.PAG& 155
Gol130 SHa VELPEI|JJJ 1ACH(!1|JJ}¢5QRT(KA(lPROPJ‘GC#RGAb(lPHDP,'rrEMP‘IIDQJ
1)

G030 ng5e \

0 07131304 i4 33

00131 bsa TITEMP (I Jd) = TTEMPUFIWJJy+YEL(TT s dd oo/ 20G0efoCPLiT,,

0oial 57 € DENSITY OF GAS

o032 GHo HHOG(LT3Jdd) = PG{llsdd)/(hGASTIPROPI®TTERP{EL,yJJ))oldu,U

ao0taz 5E9e C REYNOLDS NUMHER

00l33 U= WRE (T JY) = VELIII,0J)eDIALI(I L) eRKOG(IELJIIA(VISCITIi)al2 U}

(1Jc R R ale C KOO FRECTLION FACTOR FOR SHOOTH PIPES = PGa383 CHE, HaAhupOUK EU, 24

00134 42+ FRLETT3JJ) = 1al9Lm3 + 1 e2BE~IS({NREIITI yJdilen{m0,32)

Qo134 630 C

60135 b4 01 = PG(I1ydd)

aclis 65 {21 n FRL{ID,34

001ay TN X133} = WOOTG(TTyudl

00140 &je X4} s TTEMPAIL,JI

ool41 63+ X05) = BlAaLI(IE)

00152 5% Als) = ALENGLITLY

oolyq2 70 C .

00143 71e CALL FCOUP2 (X,Palil,2)+GIS50)

agi43 72¢ C

GDiyH Tie MACH{IT+2) = HaCHITE, 110PGIEl+1I/PGITE.2)

00tys 742 TTEMP{IL1+2) 3 TTEUP(I{,1)

G01lyé 750 TTTEXP(ILZ2) = TTEiP{{Ie2)el Lag +(KALIFROPI=1I®0eSaMACH I :2)2%2)

0048 7be ¢ FLOWRATE

G0La7 77+ YUOTGII1,2) =2 WDOIG(LI]},1)

to1y7 7de C TOTAL PRESSURE

00150 77 Ax = [1s0 + (KA(IPROPI=1,0)90SsMACH{Il,JJdiooZ) ¢to

aaisg 80s ® (KALIPROPY ZJIRA{IPROP ) =140} )

aglsi 810 Ty = (10 * (KAUIPROPI=140)20:50MACH I sJud+L}es2) a0

cai1sl a2s ® (KACIPROP) Z(KALIPROP}=10))

gnlsgz Y] PETLIIJd) = PGlli,JJleyxX

co1%d gda PET{I1,2) = PFGil11,2)e¥Y

00153 85+ C

doisy 860 IF (RFLAG! 20,

golsy 87¢ c

0pis? a8 WRITE 169102 11,0001 1+JJe IPRDP W NPLINEST]1) 4 IPROP IPROPIVELLI1JJd) oA

cgis? a9 2CRUTT2JJY s KALIFROP ) ,Ge RGASLIPROP) 4 TTEMPIIT+ ) (TTTENPLLIL4uJ)aVISC

Qols? de SEEI acPULTYaRHOGULIT sty FGUITsJI YW NRECTT ¢ dd},DOTFGE 141 ) s WpUTGlIL,

Qols7 9ie 21 yDTALTGRT) g XLENGL{T I} 4FB, K1}

no213 P2 10 FORRMATUIHI/Z2HXLINISOTH ROVUTINE/ 72411777 X417/ CTRIPHELT 7))

0D213 930 [

Qo214 §4e 20 RETURN

025 954 END

END OF UNIVAC 1108 FORTRAN V CONPILATION. 0 oDIAGNOSTIC® MESSAGE(Y) .

1507w sYMudLjc¢ 23 Jum 71 213259561 0 0ui7pés4z 14 95 {DELETEp}
150TH Covg RELOCATABLE 23 JuUn 71 213125151 i oi7lizz24 48 1 (PELETED)

R HDG & [ORye JUNCL y JUNCL



T’

]

UNIVAC 1108 FORTRAN V LEVEL
THIS COMPILATION WAS OONE ON 31 AUG 71 AT q9i27:40

.

FOR &

JUNCL 3 J

SUBROUTINE JuNcL

STORAGE USED

{BLOCK,

oo} ¢CODE
ryelaly} SDATA

gooz sBLANK
0003 INDAT A
igefol} CONS
aGos Con

EXTERNAL REFERENCES ¢

004 GPTCP
Q007 HPTCP
0a10 NuDUS

(LD N
qaiz ¥
Ga13 &

i01s
{0Z2s

ERRZS

agr4 SGRT
9018 NERRIS

STORAGE
aaoi gooiod
oaqt oooi7d
gadl ggo3ss
0000 neooaé
Da0s R Q05040
0003 R 005714
6005 R o0g2z2é
G005 R 006376
0pDS R DOA036
0oD3 | 000153
Qosco I Qeooo?
QU5 R 00340d
0oos { oosip2
o003 [ 000553
G005 R QDDZé64
0005 R 003420
0005 R 00435¢
0005 R 006131
Cu0s R pp1422
0005 R DO64LE
0o0s R 0O6317
0065 R DO3s12
0pQ0s R Q04750

it
20L
414
P02F
CF

CP
DIALY
FBTC
HO
JJUNC
J

JUHN
MWC
NPLINE
f8
P&T
FoWP
PT1
RHOG
THOC
TT1
YEL
wNOZ

UNcl

ENTRY POINT pooO40y4

NAME » LENGTH,

pop4z2

ooolar?
Qootao
Q11610
Qugoaa

A06525

BLO0CK, NANME)

gool
gtoo!
agg!
0aas
0gos
04605
aags
0005
00g7
foog
noao
qpaa
00090
0p0s
Qoos
0004
0pos
6oos
000%
ggno
onos
6003
aoos

ASSIGNMENT FDR yaARIABLES

2206 0019 FSQ18H

3.2.36 JUNCL (10 WAY JUNCTION)

{BLOCK, TYPE, RELATIVE

o0ons)
Qopz20
goaizl
oogooe
Q96423
a0é443
agéziv
aDs3e2
00004049
agoooo
o0Qoi2
goa4la
Qooage
0026446
Q04764
oogoono
006343
006334
0063iz
coaals
0oe324
g02423
006253

11k
20646
15
AREA
CGGTC
CPRJU
OMYENT
Fanc
HPTCP
10
JJd
KA

N
NPR
Pg
PI
POWT
PTQ
RPMT
74
710
WDOTG
Wo

ogol
agotl
uogt
0005
opos
noos
0u05
Qo005
Qgos
goda
4000
gpoa
aons
oQQps
ooos
ggoda
Q008
fadgs
0003
Qoas%
0gQos
ag0b
onos

LOCATEON, NAME);

oooo4a
popa3zy
noppaz
000074
Qusd2a
0050046
00&360
gns6i1l

0p33az2
ounss|

oooolt

GU4561

QO2552
QoR742
0c4772
0poonis
006300
0446357
agopoy

0064l

003226
00626%
006346

TN TN TDVO A i B 0D 3D

13ag
2366
L
HAREAL
CGTANRK
CSTAR
ETAT
FRL
HRAD
[PROP
Wl
MAGH
NGR
NRE
PCN
FJ
PPL
f
S
TPCG
THMALL
Wi
wT

0p0l

0ooG}
oo
000s

0005

0oRs
aooy
0004
Q005
Quus
caoe
guos
0003
goné
004as
gogs
afuji}-3
ogo3
0000
go0s
oons
Qo060
oous

TR DNV AR DD L Par vttt = D@D A

qooohk7
o0assy
0GBnZl
goolza
Qg&43l
0G4365
opose2
goooal
0ps1io
go50%2
Qodoa0
Q05064
giglal
ooogoo
005074
005036
N06105
008754
ogooié4
nné404
00é3sé
0gouo0d
0RézHbe

1436
2536
FDOF
AREAK
CLTANK
CVEL
-]

]

CMON
15PT
Ji!
HER
NLINJU
ORTCP
PE
PMR
PPO
RFLAG
T
Teel
u

KM
WTGC

3l aue 71

[Ph] ]
aQot
soog
QQas
2008
gogs
£oos
acos
Qooa
agan
agad
Unoa
anoa
» Q9Qe
ogas
coos
0ooo
ono3
1a0s
0og3
uoos%
Qaad

MARNAADTI R NewworcsI0 503X

opdtld
0uQ30y
000339
oonidz
095014
0pudds
np&3za
agdiaz
aRoaldy
gonan2
Qaogi?
QNa75e
geoioo
Qo003
coe272,
upnoe241
pogaons
o571}l
Q05044
0oilsz
Qu3itie
goacod

9427:40,765

21,
jGL
Folf
AREAD
CONCT
DEL AL
FBPL
i

11

1s

J5

MR
NODEL
F

P&
PouC
PSUR
Rgas
T¢
TTENP
Va0
auy



geT

001l
00iol
00la3
QG103
ablo«
anlo4
Q0lo4
00lo4
golo4
aglos
00105
goins
golge
afia?
oanio?
colo?
Qolp7z
co1n7
aglo7z
goi1a7
qolaz
oplo7?
c0ia7
0oin?

08168
oo1o
00410
00Lt0
00110
06110
golgtd
0O112
golgz
00112
00114
pols
00118
6oL17
tolze
noizi
oalzi
00124
00127
oolzy
o0or27
0G130
004314
00134
gol3s
00kay
00141
00141
00141
goly2
00145

20
da
Ha
Hhe
bo
Te
ga
90
1de
lle
I2e
1ie
[qe
ibe
1ée
170
18e
1o
200
2l
229
23«
299

289
27,
280
29¢
3Qe
31w
320
Jie
34
35a
3b0
a7e
Jde

3%0.

4Qe
41e
42a
$la
440
LR
Ygo
479
Y4
Y7
50
G|e
529
S3e
SY4e
55+
S4e

SUBRQUTINE JUNCL (1)

<
REAL  JUM,hACH,%A
C
DIMENSION  NLINGUEED) , TJUNCI1O.61 NPLINE(30) ,wp0TG{3U, 201
L MODEL (201, TTENP IS0 ,201 s MACKHI30,20) ,RGAS(2}
LI RA{Z2Y,,CP(30G)
C
4
COMMON /INDATA/S(SQ00)
C
COMMON /CONS/PE,GC,F8
C
COMMON /COM/AREA(IN) yPELXLIIO) »AREATI(I0) ,AREAD(3I0) yAREAK (30!
*y DIALLILI0),PRL&) 1 POI30,20)RHOGI30,20) NGNI30,2)
., NPRUIG,2) 4 NREC3D,2) ,H003092),1113G,2)»THaALLI3G,R)
oy HRAD L3N, 2) ,UADC3D,2) ,VELI{3N,2),Jun{l0),PGT{30,20}
&y ANOLIS)aMRIEN 4 PCLO) sPCNTA2) ,CSTARIS) s CONCT (3,41
", PHREO) 4 TCLE) 3 1SPTLE) JeFLa) ,HEXLS) yPELS) smaC L6}, LCMON
*, FRLIIG 201 POMC{D) JNTGLIS) ynOCE0) 44 (10) sOMYENT 4PPIL(S)
Lo PPOIS I RPUTIS} ,TTI(BY,TTOIS) yPTI(S) ,PTOL(S) FOuTI(5])
LIS POMP (L) s CYEL W ULR,ETAT T, Falicis),FuPL(E)
L FATClE) s YPCLLD ) s TPCEL{S) s THOCIS) 4y CGOTCLS) s LT 40K LG}
a, CGTANK(BY ,cPJULB,10)
¢ ERUIVALENCE
s (S{417a) mLIWaUgl)) L 45(10g) ,1JUNCY{Y ,{5(36%), RPLINE(1)}
2, (501812040006, 10) L {5(865) LuUDELIL)) W 181362) ,1FROP}
e, 051603} HTTEMPLL:1)) L ES(2918) ,MACHIL, 1)) L U5(301BY,RGAS(1))
ey {S0180491,Kal1)? » (503021 1.CPE1 Y .
2, (5130531 3RFLAG)
UIMENSTUN 10{2}
AATA 10 /7 &m 1N &M OUT s
C
¢ INITIALIZE
wiil) = 0.0
wOi(ly) a2 (0.0
nM = g,
WHT = O
PSUM & De

[F (RFLAG) .7,
€ HEADING
wKITE (6,900} ] .
00 FORMAT (IHO 20%, 29HJURNCL=ROUTINE JUNCTION, 13 )

C
¢ FIND Ji§ INLET LIWNES
g N & NLINJULLT)
pu 1p 4=l|N
I1 = JJUNC[E,Jd)
IF (IFeLTs0) @0 TU L1}
10 CONTINUE
Pl oJu = u=~1
[«

[« IMLET LINES
0V 20 J=)yul
[l = [JUNC{Ted)


http:JiJNCTI0N.IJ
http:HEAl.l1.Nt
http:PG()O.20l,RHO{i(JO.20
http:r.OOTG(.lU
http:JUN,hACH.KA

68T ¢

& FOR,» JUNCL , JUNCL DATE 310871 PAGE 198

nol4s 570 JJd = NODEL(I])

Q0147 58e P = PGIIIyddi

golsg 590 T = TTEMPIIIJJ)

golst 40 IPROP = NPLINE(II)

gols2 Gle GO T0 (1,2), IPRoP

60153 42e I cr{11) = QPTCPIP,T}

00154 430 G0 To S

00155 A4e 2 ¢P{II} = HPTCP(P,T}

00154 b5 5 CONTINUE

oGils? bé&o PSUH = PSUN + PG{I1,J4J)

0C140 470 witlt 8 wiI(1) ¢+ wpoTG(1l,J44}

0014} ¥ Wil m WM & WPROTGUIL,JJ) + CP{L1) . ,

onls2 [ 1] WHT o« WHT « A00TGl1f,JJ1 & CP{I[) » YTEHE(llndJ)

Qgoisd 709 ' IF {RFLAG),204

p0lse 7ie WRITE (69080 I11,10()),WDOTG(ET JJ} ,PGLII ), TTENFL)I I}y

[ FY.YY 72 1 CPIII)y MACH{II  ,Jd)

oRir? 73e F01 FORMAT (IH 219X+ 4HLINEVI3sA6+2E120:642F1045 )

gozpo 7T4e 20 CONTINUE

40200 75¢ [

Qozez2 Téo PJ » PSUM / FLOAT{JL)

00203 770 TJd = WHT / WH

o40203 78¢ ¢ OUTLET LINES

agfnd 79 JS o gL + |

0ozops 800 DO 30 JaJS,N

6oz10 9te Il = = IJUNCKD, !

ogarl g2e Jdom oy

0oz2)2 8o ROCL) FOoRO0{I) + WDOTG(]I,4Jdd)

00213 d4e PGIILydd} & PJ

Qo214 05 TTEMPIILsdd} = Ty .

cozy5 850 MACHILITIod) 3 WpOTG{ T 1M/ (DIALI(ITI2020PG {IT,1))9SARTIRGAS

poz15 a7o t (IPROP)eTTENP{TL,1)/{6+16085029E~1aGCeRA{IPROP )

pozja B5e IF (RFLAG),30,

o2z} B¢e MRITE {64501) T1y00(21,WD0TGLEadJI+PGIIIsdJITTEHPLTII U},

gp22i 90¢ 1 CPUIT)Y HACH{TIT 40}

guzizz . 9o 30 CONTINUE

06232 2% Id

00232 930 ¢ INLET PIPE PRESSURE CONSTRAINT EQUATIONS

o234 949 JLi = JL = |

Qg235 950 ) O 40 Jd=liJkl

Qo240 960 [1 a JJUNCK(L: )

00241 970 JJ = NODEL(IZ)

00242 98¢ 40 CPJUT,J) = te = PGILITJJ)/PY

paz42 999 [

poz42 1C0a ¢ NET FLOWRATE CONSTRAINT CQUATION

Qo244 i0lo JUNLEY = 1 =~ WOLT)/ZWI41)

OaR45 joze IF {RFLAG), 41,

602s0 i03e i WRITE (6,702) JUNCT},(CPJUIJ, 1) ,da1 40010

0ozs7 1040 902 FORMAT (IH s28HJUNCTION-ROQUTINE CONSTHAINTS / X ,6E1044)

Qgzs0 Ipse 45 CONTINUE

Do26t 10&e RETURN

acze2 107 END

END OF UNJYAC 1108 FORTRAN V COMPILATION, 0 +DJAGNOST[Ce MESSAGELS)

JUNCL SYMBOLIC 31 AUG 71 0¥i25310 @ Q2j2e74z 1% 147 (DELETED!}
JUNCL CODE RELOCATABLE 31 AUG 71 op%i25810 1 U2131a74 a6 1 (RELEYED)

¢ 02131740 14 34
B HDG ® FORpe LATENT LATENT



oyt

3.2.37 LATENT

[ FOR,» LATENT ,LATENT 3l AUG 7t Fi27:i42901
UNIVAC 1108 FORATHAW V LEVEL 2208 00lb FSG18H

THIS COMPILATION wAS DONE ON 31 AUG 71 AT 09327:43
SUBROUTINE LATENT ENTRY POINYT 005054
STORAGE USED [BLOCK, NAME, LENGTH!
oual *CODE Qooors

nooag SRATA ogozo2
gug2 *3LANK COD00D

EXTERNAL REFEHENCES (BLOCK, NAME)
onpa BETA

Q004 NERRZS
ooas NERR3 3

STORAGE ASSIGHMENT FOR VARIABLES {BLoCx, TYPE, RELATIVE LOCATION, NAME),

ouo1 pogoln 10w doo! 0oendl 2gL 0p03 R OONooD BETA noug R UOLUZ24 HGH Q0ud f QL0120 HGg
DOOD R QOUGDD HMLA 000U R GOCO74 HLO ppoo I Qool7g 1S ovon 1 Ccoul?l NPH ouQoD I ouoir72 NP0
0o04g R QgOQusD PHE 0got kK OOGL44 PO

[1fc) P ie SUBROUTINE LATENT { IFLULD, PX, ENTHL, ENTHG )

00}yl Ze ¢ .

goipt e C OBTAIN SATURATED LIQ AND SAT. GAS ENTHALPIES AT INPUT P&

0010} Ya ¢ BY LINEAR INTERPOULATION IN SaATe ENTHALPY-PRESSURE TABLES

poiol So C .

00103 be OIMENSION  hLHEZ201, HeH{201), PH{20), HLO(Z20), HGO{20), PQ(20Q)

g01o4 7e PATA HLH / =115+C2y =10%¢%0y ~106Ge0by ~F7e32y =FUab}s =8%45],

oolod Be 1 =78+80) ~T7Tdedbr =6Bsl0by =&2e8b6y =6T7e71y =30e35 1800/

00lué gn DATA HGH / 78B+51s 814708y BHe17s B4e780 87a97 88301 88004,

a01gé 10¢ 1 B7e34s 864260 84488, 83421 70659 2+8%0s/

Qo110 Iln DATA NPH /L1272 Fh /1D 1H4eb98) 200 30Ges HOos 500 6lies 708,

ool110 120 1 BOes 0o 1U0Wy 1500 1820+/ .

o013 132 - DATA HLO / =H484022s =~45e9 13y =43+78 4 ~H144623: =370434s =374211s

anid 14¢ I ~34ePH7r 3246360 =30us27¢s ~27+84801 =25¢3134 ~22046%72 "17.975G,

0Q113 15° 2 =17+12%) =149e0%9F s ~)0e83bs =T0226, ~3a032s 2e4462s 14e03U0 /

00115 160 OATA HGO / 37508, 384097 3826224 37+07F 39c464, 374769,

0Glis i7e 1 39+970¢ 40117+ 400143+ 40010560 378405 39¢479, 38+945y 384203,

0Dt jd¢ 2 37197 3598345 3349514 31e138; 26448851 18,0480 /

00117 19 GATA  KPO 720G/ PO / 4642611 L7286y 70163y B3.040s [UZ240%

aol? 209 1 121253 19349y 1868.20r 17582 226451 2600860 27842561 3394862

oo117 21e 4 3B4eYes 43450 HAB4bbs BYT 6% 612408 6523e0&y 73706 /

00117 22« c

ooiz2 23w GO TO (19,20 J1,iFLUlD

00123 24a 10 eNTHL = BETA ( kLn, PH, PX, NPH }

00124 25 ENTHG = BETA ( hom, PH, PX, MFH }

0o0igs 260 RETURN



v’

% FOR,a LATENT,LATENT
ogizeé 27e 20 ENyHL = BEYA { HLO, PO, PX, NFO )
0G127 28% ENTHG = BETA { HGO, PO, PX, NFPO )
00130 290 RETURN
0ol 3t Ige END

0 oDIAGNOSTICe MESSAGE (S}

ENDG OF UNEVAC 1108 FORTRAN V COMPILATION,
P% JUN 71 1530438

LATENT SYhgQL ¢ ‘
LATENT  Cobg RELOCATABLE 19 Jun 71  15:04154
B HDG % FORy» LEGS,LEGS

UATE 310871

PAGE 200

0 0ié03246 14
i 0lsep4i2 24
D op6g4142 L4

30
i
18

{pELteTEp)
(OELEYED)



Thl

ia FOR

SUBROyUTINE LEGS

STORAGE USED (BLOCK, NANE,

oool *CODE

0Goo SDATA
agop2 PBELANK

EXTERMNAL REFERENCES

0gon3d NERR2%
Goon4 MEXR3

STORAGE ASSJGNHMENT FOR VARIABLES (BLOCKk,

ooatl ouoa33d i opDl! 090144
goot gou2lé 4L ao0i poglzz
- 0QpOo} QuUozZ47 2oL ouol gazaz

Q01 pOO0312 2464 g0¢l 00G3bg
oooi aond0% 31L o006l goG413
aooi QooHSe A7L gagi GOL4eQ
Q001 pDO0%HY 404L Gool pODss3
oool 000676 4356 0goi ooa7io
G0G1 poo7?772 4726 agol 0roean
gauli poli46 5364 ool Jo0753
oo0l 00i241 4026 200t gotil
e 1D Qo403 s4bq gcol gB1423
ouo! 00L2746 744 guol 301341
000G /R goopd2 L 0CO0 kK 0OGD4D
00Ul &k goOLZ2S5 H goae R QOGQ3Q
gou0 ] 00002l [MAX oocQ 1 00Gaé|
0u00 | gooLSS [RS 00GU 1 DO0ChRA4
0000 [ gQoco!l J 0cd0 I ©0QCu?
o000 [ godo4s KM agon 1 a0g0Le
0oo0 | gooate L1 oGoo | J000l3
0000 R 0OQulé RH] 0Go0 R coOcots
2000 R OOUDAY TP gnoeo k oUoGly
aoud r oyoOD3IE K3 0QUQ R GOLG2Y

0oinl 1e

onEgl 2¢ ASUS SUSP el v 12413149, 15,4100LE)

goi1ol 3= C MODIFIED MAY 19648

golo3 Hea DIMENS]ON

oolod S AHC(DI=ABS (D)

aorow X e

poig4 7o € AND REMOyE THE COLUMN

LEGS ,LEGS
UNIVAC 1108 FURTRAN V LEVEL
THIS CUMPILATION %AS DONE O 3} AUG 7}

ENTRY POINT 001521

Goléc3
000155
00000

(BLOCK s NAME)

LENGTH;

22080418 t5G18H
AT 09:27:44

TYPE,

10L
1426
2056
251
321
k2-1N
4061
443G
491
550
&L
6546
79L
o1
HAL
IN
IRSS
K

KT
LJ
RHYV
X

Y

vocl
0aol
Bool
uool
0gol
0001
(ool
Goot
uonl
0001
noGt
qacl
unol
0Qao
uooa
poan
vooao
000G
unoa
0oGn
Q060
agoo
wdoo

T - R il

3.2.38 LEGS
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1! EQUaL To ZEROD == NU pOUNDS IN SOLVING FOR X
Il NROY EQUAL TOU ZERO ~»~ BOUNDS USED IN SOLVING FOAR X

IF{I1120418420

7
18 DO 19 [=i,h
19 sBNDE(ila=~1.
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IF X [5 GgO0OD ENQUGH, EXIT ITERATION

33 IF(Y+E2134,71,71
34 X2aX
Y2nY
IFzd
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60 10 47
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406 CUNTINUE

IF iNTERPOLATED POINT IS OUTSIDE RANGE (X13X2),
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CONTENUE
Kl.=@
00 57 Jul,k
KLisKL4¢J
S=0.
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78 L=
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aaes? 3649 IFCRUINIITRLZ792,7%1
00éa2 3450 79% G5+ (ROITIOR{IR)I/ROING
00683 kL.Y-2 792 (T=lt+l
Qos6s4 YaTa 40 [ReIR+j
004686 348¢ R{1FS})es
0Ds&7 Js9a 8 lTSEITS+J
Goév7a 3700 32 RETURN
U&7 3 371« END
END OF UNIVAC 1108 FORTHAN V COHPILATION.

LEGS SYMBOLIC

LEGS CoDg RELOCATABLE
# HDG [ FORye NUSLET,NUSLET

0 «DIAGNOSTICe MESSAGE(S)
30 APR 71}
30 APR 71

310871

.
t
.
t

LEGS035%6
LEGSOAET
LEGS03548
LEGST3ISYT
LEGS0340
LEwLSD381)
LEGSDA62
LEGSD363
LEGS03eS
LEGSQ365
LEGSD266
LEG50367
LEGSD348
LEGS034Y
LEGS0370
LEGSD3T7]

0 ol476042
1 0154054
0 Q0i&lo020%

PAGE

{DELETED!

(DELETED)



oGt

o

FORy»

3.2.39 HUSLET

NUSLET ,RUSLLCT

U lvaC 11408 ForTHAR
THIS COMPILATIUN

SUBRQUT I NE

STOKAGE USgD

20gl
Geao
wooz
ago03

nAs

NUSLET

V LEVEL 220" 510 FurlBH
pORE On 31 AUu 70 AT 9O9127:48

ENTRY POGINT COC1dn0

[QLOCK s NAME, LENGTH)

o CUDE 2oyglsé
aDATA Doo10%
¢BLANK QUQQO0
HEAT

001074

EXTERHNAL REFERENCES (RLGCKy hambk;

unuod INIERP
0005 INTERZ
oansé KERR2 &
Qan? NEAPOS
ooto NEHRR3S
STURAGE ASSIGNMENT FUR yallaglES (8LOCK, TYPE, RELATIVE LOCATION, NAME)
ooaoi phooz4 1opt apel 0Uc041 200L utol 000Ge0 30qL G600y R QUQO1L APHIY
OEOC R DOOO33 BPHKID 0Q00 R 00GO23 gTa U0QO0 R CGOD30 ATH o003 R Q00002 CPI
0000 R GOOO0SE ¢l 0GO0 R QUDOS3 ¢z oo R CoousH PIEST 0003 R 0OQIDY HE
0gD3 0na772 HO 0003 R GOT745 WH 0000 I ©oooR2 1S 2003 I 000126 X1
QUG | uooisbd Ko 0G03 [ 600200 Kn 0pa3 1 0Qpz2s MUl puba 1 Uagzs2 MU
00C3 R GOEGT72 PHIZ Q003 # GOIG73 pPri3 4003 R Cpoz?? Pl cln3 R 0Q03Z4 PO '
0002 R 0OD0376 PRO 0063 R DUCKZ3 @ 0003 R DGIUE7 QUALE 00u3 # UGlo%4 YUALD
GRU3 R 0G047% REO 0CU3 R 000922 SV] 0003 R QOPS47 svo G003 R UDOSTH T}
00L3 R 0ON0D&4& Tal 0003 R LOUe?3 TwO Uo03 R QOBCGO wh
goint 1o SUQROUTINE NUSLET (M PRWRE.TH TR MART sNU)
@013 20 REAL nUHMART
oQlaa 3 cc N=pLUID NUMBER, N=1 FOR HYDROGEN
anlo2 Ha cC NZZ FOR QOXYGLN
folp3 5 ce NT3 FGrt H20~nl2,nmk=],40
uolo3 6o cc INPUT RE ® REYNOLUS MNUMBER 8BULK °
0cioa Fe ce PR = gULK PRANDTL NUMBER
00ina e ccC To = pALL TENP (DEG R}
0Dlpa 9o 44 T8 = BULK TEMP (PDEUL R}
00in3 10s ce QUTPUT NU = wUSSLET NUMBER
gglod ile cc
auigd t2e cc PH11 CORRELATION waTiA FOR HYUKROGEN (PHHY vSa4 T
0gi104 13s VIMENSTON ATHEFI yuPHEL(9)
golo4 14 C '
onlos 15 CUMMON ZHEAT/Z0002) P I021)oCPULZI},0ISTI21HEL2E)sR10211,KU(21)
aGins lae 1 KalZ1) ymul021)aMu0t2i} 4P 121 ,Put21)PRIC2])sPHV{2])
gu1Us 174 2, WAL REE420) WREULLZL) 4 SYILZL) ,SYOLZ1 T2 ,Tuiel)

31

AVG 7}

Qoopo
uona
003
0000
g003
uooa
agaas
ugpa

DDV~ T

Opdodao
nogoza?
oun720
aQo0sH4
uaiozl
oaoasil
qoa450
pgoé&zi

927148

rTB
(Pe
ki
"RK
FHll
FRI
RE1
1o

az



5T

@ FOR,« NUSLET +NUSLEY DATE 3i0B7] PAGE 210

ao10% 1de LT TOI(21)4TWO{21 ) HEi(21)4HW{2]),HO{21)

poios 19e ¥, QUALII(Z21), SUALO(21}

001ps 20e 4, PHIL,PHIZ,PHIA

ooios 2l C

aoloé 22¢ DATA ATB/"IOID'SOODDBQCOITODG'EQEU’qoon!100'6’1IGUGDlZUOO/

001io Zi» DATA APHUEZ1ev0r 1v0r Q0«38+ 053 U270+ GaBOr QP20 0eF6s Lel/

aglio Z4e ct

coiig 25¢ cc PHI3 VSe TW pWgp Ty cORRECTION pa7, FOR OXYgGeA

polr2 2be DIMENSION pTaib) T4 (3),8PHI3L{5,.3])

00§13 27 . DATA BTB/200e0y 27804 "3C0+0, 35040, 400.0/

o0ils 280 OATA BTW/6000.0, 1000.0, 1800,0/

00117 Z90 DATA BPHIJ/1+30, 0.58, DeéBy UeB3&a [obs

goitvy 3ge 10295y 0«42y 0+¢5586s 0784y LoDy

aoti17? Jle * 2075 0232, DoHdH: 0.65%, 1.0/

gci2t 32 PHI1=1.0

gpiaz 330 PHIZ=140

anl23 340 PHI3a1.0

ool 24 3dse Cl = 0+023

oo12s 360 €2 = Qe

00i26 a7e 1F {MART +GTe O} G0 7O 300

oG}30 aBeo GU TO (100,200,100} oN

0013} 39e {00 CONTINVE

oolal 4% cC CORRELATION FOR HYDRQGEN

agi3l 41 cc CORRELATION FOR H20~H2 AT LOw MIXTURE RATIQS

agi3z 42e C1=0,02%

Q03 43e . C2nm=(0o55

oolaa 40 C IF(RE.ETeB,0E+5) PHIZr0o?

a0ia4 45¢ CALL INTERP (F2ATH APHIL TBoPHILKKK)

00138 Héon G0 To 300

00136 7o 200 CONTINVE

nobas 480 ce CORRELATION FOR OXYGEN

06137 H9o Cl=0+023

golyp * S0e C2amad4

D0141 5la CALL INTER2 (TB,BTB,TH,BTW,PH13,8PHI3Z ,5,3)

0gl42 52¢ GO0 To 300

ool43 Gle 300 CONTINVE

O0Lu4 Sio NUBCleRE®nG«B6PROOQ oY {TH/TBa0C2oPH]IL*FHI2ePHID

0Ol ys 8506 IF {MART «GToe Oo) NU afU/(eOL114]¢TIOMART)

aoluz 5Ga RETURN

oolso 57e END

END OF URIVAC 1108 FORTRaAN V COMPILATION 0 «DIAGNOSTICe® MESSAGE(S)

NUSLET SYMBOLIC t4 JUN 71 15308143 Q0 Ulab67014
NUSLET CODE RELOCATABLE t4 Jub 71 15105143 l 0pevoHs2

g0 0Qjs70502
@ HDE % FORw® QUIPRC,,OUTPRC

i%
24
it

&7

17

!

{PELETED)
{DELETED!?



ZeT

i3

UNEVAL 1108 FOHTRAN'V LEVEL
THIS COMPILATION WAS DONE ON 33

FOR,»

QUTRIC,0UTFRC

SUBROyTINE QuTPRC

STORAGE ULSEYD

auoi e

{BLOCK,

CODRE

4oao *UATA
0ag2 SBLANK
oeod INOGATA
goo4 CoM
ouas TKOUT

EXTERNAL REFERENCES |

STOKAGE ASSIGNMENT FOR yaARTABLES (HLOCX, TYPE, RELATIVE LOCATION, NAHE)

0G0}
0Qoo
goeo
00uo
[sle]ile}
cauy

Qon)

400Ul

ggol

0004
ooga
04004
0ooy

oou3
gooy
ogua
poC4
0009
00ga
00023
00e3
0000
0043
0003
0co0a
0604
o600y
0004

Qoos WRITE
qoon7 NaOUS

00140 N
agit N

0l
I0Zs

og12 NERR33

gootod
nan2ls
gan274
300352
QnD4S2Z
noz232
aop4ées
nn1o64
an141%
QuGeo74
006625
Gua4dé
005ugs
ND6LTS
Q06376
RETTEL]
0es5110
Qoo178
guatst
006145
nodssl
Q00166
auG100
006366
pgnyéets
003620
004300
0063386

A - I VR AR - )l R S O I ¢

1oL
t020fF
107 0F
1125F
1180F
F40L
acl
&0L
72L
AREAT
ATD
CeTANK
CSTAR
DIAT
FBTC
HO
1cHun
1PROP
J
Lamida
MACH
1
NODEL
P
FOLLE
PGT
PP1
PTO

AUG 71

EnTRY POINT 0BDZ2333

NAME , LENGTH)

002343
Cousaz
Goo0odQ
11610
00s525
tgoary

BLCOCKs NAME)

gpol
0gau
dogl
aooe
gugo
0ool
Qpgl
9601
2401
ooy
gona3
gaa4
con3
Qood
Oug»
dopn
oogs
00023
gooo
SRy )
0004
apga
aond
oaind
0093
Jgog4
9904
agpoad

T AR T Xt ot X o F s AT AL T

.

Gal&gs
GCtZaa
GOl171y
gogass
a4 7|
[l R K]
QuLsy}
anl224
cuid2)
QAT L7
GCehlt )
ullen 3y
J0&1p2
ugel27?7
L053462
anddzz
ouc32dy
DoG&a7
GOulé2
00&43)
Job0ss
coc 144
[V %)
LlL 2oy
Che2
[STAETs I
ONelgs
[SHIVEL-B

2206 T3 r5p)8H
AT 9127149

igotk
1030F
110L
1130F
[1%0F,
14566
3201
704
?3L
AREAK
ATI
CLTANK-
cv
CMYENT
FBNC
HRAD
18D
1PUMT
JJ
LDM [
MEX
NCHAM
NPLINE
28
PRROP
P M
PPO
PwO

3.2.40 OUTPRC (OUTPUT PROCESSOR)

oJels ]l
gopo
uooo
naco
Lcol
a00]
a001
ool
ooot
uaos
opd3
JG04
Doy
ST uje!
auf4
i gadils)
ooge
oGy
upoH
0003
unoon
OnoH
[ialel]
Qa0
0ooY
JOoH
003
ungy

L R D D et ey e DA TR N

gQotl7ril
000236
oGolpe
agoarz
agolsd
poz23t4
BOC&27
po1233
D0142%
duol32
Q04157
0oag14
005355
QU550
ops51tl
Qonien
qontlées
OUs637?
Oplene
QU&L 3B
ubn1es
V02552
Cuzé4e
Jga7e4
0b5/4
AR BT
0gaz?07
FOEEEY)

10G0OF
1040F
tlooF
1140F
P24
120|
401
agL
7L
AREAU
coc
CONCT
CVEL
DGIN
FHL

1

11
1Punn
JUIY
Lofipg
M
NGk
NPR
FC

FE
PONC
PRIN
R

auso
L1 H]5]
Qoon
3000
Qool
2001
000l
oGOl
ouon
oaus
o004
0803
pou4
pOUH
go03
QUi
pLoa
Boo3
nona
guid
GuoY
auus
ADL]
(003
gLou4
gooY
nual
puo4

TG LD DD e X T DR Wp

gog2ng
aa02y7
Quilleé
BOO4iD
oR2n7é
00aa2s
apo7iz
aglaaz2
0guoun
D0dusé
Dgsueg
ousi4
00o03é
NUé360
HOEELE
uoo)34
000153
opé 143
ppé&222
0nés 17
ob4’sé
ugn2s2
UnNZ7r4z
Q04151
vooz7 e
0L&IED
Doébsut
uoluz2

lglofF
1040F
1tioF
116Q0F 1
1Z20)
20L
504
70L

A
AREAT
LF

cP
DELXL
ETAT
aR
ICaLLS
FJUNCT
I15P
ATHER
Lbw]
MK
NLINJU
NRE
£l

PG
POtepP
FPROU
RHOG

31

ALG 7

goonl
noug
Jo0a
000g
L3}
00014
vooi
0ol

0Dy

noasd
dou4
QoY

uaDA

oDo4
BOUM
ugoa

o3,

oCoY
oood
uuo3s
Qo4
fo00
0ou3
Loy
W ]yel)
oo04
ao04
good

uglbs52
0:02,0
oou3qo
Qup4az
gaz2 147
0pQ4ge

, DLO?TFS

B MW R T e G A Domrem XX Dp @

oul406
go0uso
006121
noée4z3
N LLE
qeo226
006370
au3laz
onGlaa
NETTE
Q05052
006656
006524
05§02
006163
pR&g1a
009772
004553
06343
pos3aal
0OU5HS

927149452

1g2L
1U8uF
11207
1170F
PauL
221,
520
7,
AREA
AKENY
CGGTE
CPJU
Diatl
FEFC
Hi
ICHAN
P&
1SPT
KT1
LonQ
MaC
NN
NSYS
PCH
FGPAL
PoaT
L
RHOL



£ST

BODY
0on3
ag0s
coos
Q004
agoo4
0003
600s
ooo4d

00in0
oDig!
oolal
g0io3
06iga
00103
00404

aolos
poi1ns

8818k
e8igé

00iong
goigs
Qaligé
uoios
nolos
0clod
Do1Qeé
aoiné
goiav7
golo7?
oplio
09114
gelig
00110
00§10
ogiLo
0o0t19
aolsg
Q0110
06iyo
o0i1d
aoii0
agll
aotiil
goll
0ol12
polyz
coiie
aolia
gni)z
ootz
g1z

apé3i2
006138
oQooz2H
a0Gass
oD&317
0g341é
£0ay23
000054
006361

W Wy D AW D R

la c
Ze
3v [
4o
Sa
68 C
Te

8s I
9e

ipg ¢
p2e

l14e
13-2]
lon
17«
j8e
%0
20%
2le C
22¢
23s c
240
25¢
k6o
27e
280
2%
30¢
Ale
L]
3de
kLT
350 C
360
37e
189
3fe
qQe
41e
420
Hla
EET]
45e

A FOR,e QUTPRC,DUTPRC DATE 310871

RPMy dgo3 R ooooon s 0003 I 007065 gYsCOM oood R go5044
THRTY 0ooo R 000167 THRUST DGO3 R DOOGI) TIME 0o0s R DoGUlZ
TRHVYNT 0005 R Q0QD62Z TRP 0005 R 00OUL7 TKRGAS 0d0s R 000005
TRTIME 0004 R 00641} TPCG 0Q04 R Coé404 TPCL 0DDB3 R OG&6S7H
TT1 0004 R 006324 TTo 4003 R 002262 TTTENP poU4 R 003226
uao 0003 I Q04757 vaD 0o03 [ 004733 VAl 0004 R 003512
WOOTG 0005 R DOO031 WGASI U00% R 0U0D3& WGASO 0U0Y4 R 004265
#L1QO OG04 R 004750 wnNoZ U004 R 006253 wgQ 00Ul R 006442
wT 0O04 R 0046246 WTGC 0003 R COOO4L WTHCON 0003 R 007003

SUBROUTINE QUTPRC

REAL

LE}
INTEGER

DIMENSION

DIMENSJON

L
ay

L
AR

COMMON /1

COMMON /COM
L
2
A
*,y
b ]
oy
vy
S
@y
e

CoMMON /TKO
° WG
A » TK

EQUIVALENCE
¢ {51651 N
®e {51248} 4%
e is{2412) 4P
o,15{34381].5%
o, (5{35488),Y
2,{503166},T

MACHsNPR4NRE sKTHER s ISPaMR o MACyMEX s LAMDASKT ]
1SPY

SYSCAMpA»PRINYPROUS VAT VAD

ICALLS (203, At92)

NODEL{20) 4 VISC(30) yIEND (67 2 XLENGL (300, IPBI&}

(3 PGPRLIG I HACH(3G, 201, CPU20) 4 5YSCON(2:150)
NN S ST S A E A I SIS R IR S AR TR TSP S
ARINJ{S, 21, AREAT(S) ,CDCIA) s aMDALSY ,LOMI(B) ,LDMp(s)
LOWI(5} LDWO(S) P (5}, TTANKI5) {HOLIS) sRHOLE3} sEWMIN{G]
PDELP{G} 4GR(54ATI(S) ,ATD(S] DIATIS) XK (20}

KTI¢50 s LJUNCI10,6) 4 ICHAMI642) JNPLINESIOI o JFUMS(5)
FPUMO(S) ,PRINCIO) 4PROUCIO) s YAT({2D],vADLZ0)
TTEMP{30:20) ) TITERP (30,200 oNLINJUI LT} »PUO(B) 40P (5}
PCItG)

NDATAZ S1{5G00)

JAREAI30) ,DELXLI30} yAREAI(30V,AREAO{20),AREAKLI0}
BIALIC30),PBi6) v PGI30:20) )RHOG{A0 204 HGREJ0U,2)
NPR{U30D,2)4NRE(IOD,2) ,HO(302) HILID 200 THALLI3D,2)
HRADE30,42)3UA0(304:2) VELI30,2),JUNILIO) PGTI{I0,20}
BNOZ{E) pMREA) WPCIE) yPCNTA2Y 3 CSTAR(G) s CONCT(3 a1}
PHRI&) TClA) 4 ISPTIAY W CF{BY s NEXTG) 4PELGY yriwg{6) , ICHON
FRLUIO, 20}, PORCIB) JRTGCIB 4 %O (1041 C¢L0)0MVENTPPI{S)
PPOUIS] sRPHTIS ] o TTI(B) 4 TTO(5) sPYLI{S)4PTO(E)PONTIE)
POWP IS pCVEL U RSETATAWT oFRWC{E ) FRPCES)

FBTCIA ) s TPCLIBY s TPCO(S)Y o THOC(E ) 4 CEGTC A yCLTANKID)
CGTANK(B) ,CPJU(5,10}

UT/ TRKMTOT(S) 3y TRRHOL(S) s TRGAM{S) ) TRRGASI(S I 4 TRHEYNTIS ),
ASI(S) y9GASOIS o HLIQLI{5 ) WLIRAIS}, TKTIME(S) ,TRP(S}
7151

ODELIL)) 2 (S4L72) 4Viscil)} »I1SL212) o IENDCLYY)
LENGLELY) 2 {S031806),1FPB(1)) yUS01812) sm00TGLYo 1))
aPaLii)) »E5L2H18) sMACH{ L1 (S0302L),CcPULL)
YSCOMUT v1)2,(5(3084) N5YS) s (83219} 4KTHER{ L))

aDLL ] +1503212),PDROP ALY W (5031720,157 0101
HRT( L)} 2 (STAISH) JARINJUE b)Y {SE3FAF I CViL, 1))

PaGE

1€
TKGANM
TKRHEOL
TTaNK
ThALL
YEL

n

YoL
AK

Qoo4
poos
ooas
0002
poot
Lo e
Qo0&
Qo3
Q003

DAV M DRI RVD

nué4lé
0000060
ooope?
aollaz
0Qé63sé
0oQ2s3
Qoon43
0Q6s70
0004t

THOC
TKHTOT
T
TTENP
u

Y1S5C
aLIg!
¥
ﬁiENGL


http:CONCT(3.61
http:HO(30t2)tHl(30tZ)tT~ALL(30.Z1
http:TTTEMP(30.20

pel

go112
ooti2
0olti2
apiia
ggli2
gailz
patjz
opii2
cot12
apig2
Doli2
0oriz2
agQlgz
Qos12
00113
0gli3
0oi13
00113
0013
goix3
00113
0Qly3
Q0413
00153
onlia
aplys
ag115
0ol)5
poly)s
00i15
gol1s
20115
0Ql}15
onl;s
80115
QG115
Qglis
Q115
00115
0015
0C115
aglis
gol1s
00115
go11s
0oii5
0017
ooy
a0117
ooliy7
00117
00117
0g117
got1v
Coi17
Q0117
0oli17
oLz

Hbe
474
48w
47 o
500
Sle
52e
B3
S4e
55¢
S56¢
E7a
580
599
b0%
61¢
2%
&30
644
50
33
&7
:1 ]
69
7Ge
Tle
722
73
78
752
Tée
770
780
79
BOo
8le¢
82e¢
g1le
‘B4e
BG4
&b
are
B8e
89a
70
Fle
F2e
Fle
F4e
95e
49
7
980
e
100¢
101e
i02e
i03e

FQR,»

nAS(A1270 4 11
e,1503354) L LR
°,(5(3913),LDn 14)

P, 15133631 00LLN)

e, (504211 +POELP{L))
ey (5134958 ,4TL0 1Y)
*,[5{35881 X511
@,{50108) SIJUNCTL1,41))
e, 151394),TINEY

e, (S{3488),PUNGI{L))

QUTFRC,UVUTPHC

LUS(318H) CoC 1))

W IS5(3423) LOMOLY )

W iS03319),PLL1 1)

s [S135%1 ,RHOL(L))

s [S(IBLEAY ,wP (1))
150349780 yaTD(1Y)

s (SL35031,KTEEY )

1 {S89L s TCHAMIL L))
yi50364)Y NPLINE(L))
.(S(SSZBD.FRiNtl)J

s,{sl3s48t,valli}} $(51603) ,TTEMPIL 1)
F.i5{3y) SJHTHCONT L)) s (S0428) ,Papt1))
e, {sta3f78l,pCLI01))

DATA {1CALLSEI) 1314203 / 6HPBL

oy GHADIAB
°, EHIUNCL
., EHCHON
L'} GHTANKD
o, SHPIPLL
0, GHPREG
6, SHYALVL
., &H

8, &H

DATA (atly,I=l, 40} SHHDOTG
o, GHTTTEMP
©, SHVEL

0, &HD 1 ALJ
0, &HCP

5, EHKTHER
2, 6HPGT

, SHNFR

o, GHHO

. BHFRL

S, SHHRAD
oy 6HXLENGL
Ty EHwo

L GHTEM

*, 4GHPOROP
. GHISP

o, SHCF

., BHTC

5, EHCSTAR
e, SHCY
DATA tall)yI24),8C) /  bHAREa!
8, GHPCN

2, SHCDC

e, &HLBOMIL
., EHLDw ]
9, bHP

o, SHWOL

0, SHDMYENT
@, &HFP P ]

o, SHPDELP
%, GHWP

o, 6HGR

pATE Alua71  PAGE
y{5{3190) ,LAMDACLY)
+{SLAY0B) LDONL (L))
»ESI34953),TTANKLLY))

p (5034933 DRINGLY)
»y$S5(3368),GRL1}

s (543518 s01ATHIY)
$ASUL71Y yNLERJUI D
yIS1103) JNCHpR

s (Stqlar LIPUMILL))
y(S{3458) PROUL] )}
24SULZ03) ,TTTENPLL, L))

y AHPIFPL

v GHISOTH

s GHCHAM

2 GHHEATX
SGHTANKC
GHTURBQP
GHYALYG
6H

&H

6H

- o W W W oy

y GHTTENP
y 4HPGPgL
y GHMACH
y GHYISC
y GHBTHCON
s &HPG

y GHRHOG
s GHNRE

s 4HHI

, 6HUAD

s OHTHALL
s HHWI

1 GHPJI

s &HWNOZ
s6HPCT

s GHTHRT
s 4HHR

¢ GHFRC

¢ GHRARINYG
« GHMEX

GHAREAT
4HPE
AHLAMDA
aHLOMND
6HLONG
LHTTANK
ShRRYOL,
&HDALN
&HPFQ
eHP &Y
GHRPMT
&HTTI

- . o e e w e W o e


http:6HVAI.VG
http:SI,3tt331.Dt

46T

o117
0a117
gol17
0o17
0a117
ool7
pul?
ooz
Qo7
goi2t
golzal
aoiat
goizt
0ozt
goizt
goLz2i
0o:z23
pol1a4
0oiz4
00125
00125
oolize
oolz?
00} 3o
goiail

0g§al
golaz
00§33
poiaq
gala4
00135
001234
goia7
aQtsvy
0oi40
gaigo
cot4il
coluy
goigqz
£ol42
401423
00iy43
00144
paiqd
0O144
COi4%
gotiso
0oisi
golse
09153
90155
001lsé
gots0
0g1563
0003

00)77
ab200

poz02

104e
105
104e
107
igge
1090
1100
ille
112e
Ji1ae
1140
ji1ge
f16e
117
118+%
llge
120%
1212
122«
1230
1240
IR25R
126¢%
127#
128%
12%0
jape
310
132%
133
I34e¢
1384
1359
L3z#
ilge
1319¢
1404
410
142
193¢
1440
145¢
1460
147 ¢
148
1492
{50¢
16510
}152e
153¢
15%¢
1650
I56¢
157 ¢
ic8a
i97¢e
1602
léte

B FOR,» QUTPRC ,0UTPRC DATE 310871
ey §HTTO s GHATI
oy GHATD e BHPTI]
oy 4HPTO s GHCYEL
o, SHDIAT . &HU
@y bHR ., BHETAT
ey 6RPOWT s GHPUAP
fa ST ¢ GHXK
ey bHKT I + 6K

DATA (Aa(ll.1=28}1+92% SHTIME s GHPRESS
%, GHTEMP » GHMTOT
*, EHRHOL ., GHRHUG
oy BHGAM s GRHVENT
9 buWGASH ¢ GHEGASD
@y bHWLIQT s OHWLIGO

1000 FORMATOIHO.///7%:30Hee PaL = PRESSURE QOUNDARY NOeI3;3H eo)

1010 FORMATI/ 7 XA64 1PEL Y7 02X A6 IPEIHaT 02K A6 IPELHe7 12X 0 At 1PELYeT
o 2XA&yIPE}4.7)) .

1020 FORMAT(IHO///TARZHO® PIPL =~ GAS LINE NOoI3,35H wiITH HEAT TRANSFER
e AND FRICTION so)

JG30 FORMATE/ 7ABHNODE NOoj2)

1090 FORMATUIHD///77Xe29Hee A4DIaB = ADIABATIC LINE NOo13,3H 2v)

106G FORMATY{IHO///7X430H®s IS0TH = ISOTHERMAL LINE ND+idsdp #2#)

1080 FORMATUIHO///7X23med JUNCL ™ JUNCTION NRoI3s11H CONNECTINGI3: 9H L

o [ NE o0

$0%?0 ;onith1H0///7x36Hﬂ° ¢HAM = BIPROPELLANT COMBUSTQR N0s [343H vo)

1100 FORMATIE/TE BHLINE NO,13,23H CONNECTED TO [NLET NQe[3)

1110 FORMATIIHO///7X38Ko" ¢MON » MONOPROPELLANT COMBUSTOR NO#13,22H CON
eNECTED 70 LINE NOe 13, SH WITHIZ,12H CHAMBERS wo)

1120 FORHAT(IHO//7/7X39Hea TANXD = ACCUMULATOR/STORAGE TANK NOal3:3H ¢o}

1125 FORMATL/ 7%y 4(A6»14,11X)

1130 FORMATCIHO//7/77K39H099 TANKC " ACCUMULATOR/STORAGE TANK NO«I3s7H TIH
SE ® IPEI44T93H =e)

1140 FORMATHINO///7X256Has PIPLL ~» LIGVID LINE NOoI3,35H WiTH HEAT TRANS
oFER AND FRICTION w»e)

1160 FORMATIIHA///7X3FH"® TURBOP = TURBOPUMP/GAS GENERATOXK NOsJaolSH IN
PLET LINE NOo[3s16H OUTLET LINE NOWI3,3H ep)

1170 FORMAT(IHO///7X321H00 pREG ~ PRESSURE REGULATOR NOc¢I3,15HM INLET LIN
®E NOGE3»1éH QUTLET LINKE NQOel3,aH 8e)

1180 FORMATIOIHLS//TX2Z4HR® yALY¥YG » GAS VALVE NOoI3e#l5H INLET RINE NOol3s
pl1éH QUTLET LINE NOsl3,3H a¢)

190 FORMATI(IHO//Z/7XE2THes yalVL = LIQUID VALYE NO«I3,15H INLET LINE NO»
03,16 OUTLET LINE NO,I3,3H o)

DU 150 I=l,NSYS

J = SYSCUM(2,1}

Ju a ) )

NN nooy

1F (SYSCOM{) 1) eNEICALLS(I}? GO TO 10
Il - IPB(J}

IF {TEND(J}+EQ.2) JJdnNODEL{IT)
wRITE(6,1000)y
WRITECE I0E0IACL) oV DOTGIT o)+ ALZ) W TTERP(I S JJ) 4 AL3)

o, TTTECPUTIL ,J) AL} sPEPEL (U] sALE) sHACKEIL ud)
69 To 150
10 JF (SYSCOM(1,1)eNEsTICALLS(2}] GO TO 20
(L] L 1

PAGE
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9gT

aQzga
o0p20é
gGaoe
00222
0pz225
06226
aD22%
ouz2s
Doz22%
pazas
n0zae7?
goz71
Goz272
90273
G274
00275
00277
oos3n2
g03g2
aQ3ge
0D3zy
00327
ap3z27?
0034%
0U347

08350
00351

§83ss
0oasé
00356
DoHon
0Dyp3
004pa
NO#z1
ac423
Qghzy
ag4zy
Qo427
0433
BORa4
GO4sH
G04us
OO0HY?
00451
QU454
00454
0045+
o0&kp2
40503
ansgy
GOk D
Q00511
00511
00%2%
oos27
ooS30
QO0Ba}

162+
163
1640
1650
lbb=
167
1Y-2-2
147+
170«
171l
172¢
173
174=
175a
1762
1779
i78a
17%e
1802
1gle
1829
1839
jdde
i85
186%
ta7%
[88e
o
{38e
191
(920
1939
194
1850
1960
1970
198a
19%a
200«
2ile
4020
203«
Z044a
2050
ZDbw
207«
208»
20%s
2109
21w
212«
2}30
2l4v
2150
2159
FARE!
FEx:
21%=

b

& FORs»  DUTPRC,QUTPRG PATE 310871 RAGE

wRITE ;641020
WRITEL&,1010 1F.DIALI‘JJsA(BJnVISC(J);Ai?),CPldJ.nilul.“THCONtJ)
%, ALY1Y ,RTHER L)
12 wRITELS,1030) 44
SRETE (4510100400 ) VEL(JaNNT 3 4081 oM aCKId 4 ddl 4 alZ) s TTEMP Syl

oy ACITSTTTEMP [Jo b, A032),PGLY,Jds . ATE3) ,PETIJI,JJ)
L , A1) awDOTGEdsdV ) 014 W RHOG(J 1) pall5) ,NPRIJ,LNN)
LN AC16)  NRELS BN J A UL 7Y yHO{JaNN] ya (EBY gHIGJ NN}

L Ail?).FRL(J.NN?,A(ZU).UAU(J.NN).A(ZI) HRAU(J N}
*y ALZ22) ,TWwALL [J NN}

IF (JJNEW1} GO TO 15p

JdJ a NODEL{JI

NN & £

mH a JJd -1

&0 Tp 12

20 IF {SYSCOML{l,LL+MELICALLS{2)) GO To 30
VRITE(&, 104004
WRETE(S, LOLOYALTY 0 ALTL ) 4 A¢23) , RLENGLESY A 197 ,CPLUY,Ata) ,V18TLN)
. ACIPY FREAS LT AT o NRECD 31 ) A (ST YEL S, 1) jAa1LY)
*y RHOG1J,41)
22 BRITE(&,1030)JJ
WRITELG DI AUEF g MACH I JdY J AL 2 3 TTEMP LU, JJ) 2 AL 3D o TTTERP 1 Jd)

L ATLZ2Y PGLJeddt s l13) 3 PETIdsudiapatbl onDOTGU,Jd0)

IF [JJJNEL1Y GO TO t5p

Jd = 2

G0 To 22

30 IF Ys5YS5¢0 H(lfl) eNE s Ical 514 60 Yo 4B

WRITE(4.40

WRITE(&. 00 1UJA(71s0!ALE(JJ.AI23).KLE&GL(JI.Al9!'cF(J115(&l.VLSCIJ)
LY ACEFYsFRLOIa 1D o al 186 g NRECI ey Al0Y aVELIUgsdgatit)
L BHOG(J, 1}

3z nRI E4641030)JY
RiT t P00 AL E s HACHTIJaJd s at 27 W TTERP AL dd b s AL s TTTENP L dad

e, A(IZ!.PG(J,JJ);A{&S),PGT(J;JJ).n(l)nﬂDO?G(JaJJI
{F (JJsNESLY G0 TQ 180
Jd s 2
GO Ty a3z

40 1F {SYSCOMII J)eNELICALLSIB)) GO Fo 5O
WRITE(4,10801 JaNLINJULD)

11 = ABSIIJUNC{Lsd 1)

ARFTE (618 0 ALES ) oM ( I e ALAD)aW0[J)sA(32) Pa(ILad)0A(2)
oy TTEMP (11,1}

G0 To 150

B0 IF (SYSCOMUL,I)}sNE+ICALLS(G)) GO To &0
WRITE{L,3090)9
WRITE(G v E010AC28) ,wNDZ4I) A2} sPOROPIdI s a{30),PCICUY 4A031L)

oy ISPUUY 3t 32 THRTUD 4 al33 0 v CFEJ Al a8 MR IYI AL 3E)
ay TCOJ) pALAaT yMUCT ) s AC3T 3 CSTARC WS

N = |

E2 WRITE(AVIIDOIICHAMEG ) eN
!1 = TCHANLI,N)
= NODEL{(I1}

hHITEtﬁ.lotﬂballaﬁ.AH1NJI4 NI yACIR) Q¥ iJ,N) A3} TTTEMPLLIL,JY)
3, QU131 ,PETIIT WUl AL LI MBOTG (T4

IF [NoERe2) ©0 TC [5Q

N = 2

60 Tp 52

40 IF (5Y5C0ALLsT aNELICALESLTIY 60 T 70

215


http:FRLIJ.NN
http:J.,J.NE.l1
http:ARINJIJ.NI
http:JJ.NE.11
http:RHOGeJ.lI
http:H1TElb.l010)A(6),MACHtJ.JJ

LST

0us33
Qo534
06541
cos42
Q0543
LT K
opBq3
00543
005343
00403
opant
00éQ6
aoéa?
o0&l
00612

0psj§5’

004615
apéz?
Qo627
gpez?
00627
00bé1
0oé42
WHERY
ons7n
00673
Qo6TH
DO&7%
an?o0
00701
ga7a2
0n70%
ao7ge
oo7sl
go712
60713
0G713
00713
00735
0a734
007490
on7H3
00743
ap757
00762
00782
0o7aR
00762
00762
no7p2
03024
01026
0L027
01030
oioal
G10233

‘g1040

01849

220¢
2210
223
2230
224%e
22S¢
2260
227¢%
228w
22%e
230e
231w
237e
233¢
2340
2350
234w
237¢
Z218e
237«
24%0¢
24t e
2i2e
243¢
244w
2450

24%&0
247

2480
249¢
2500
251
2529
2530
2540
255 a
254 ¢
257¢
F4-X: 11
259
2460
2ale
262 a
2&43e
244e
2650
24840
2470
2680
2699
2700
2710
2720
2730
274s
2750
4759
277e

[ FOR,4a OUTPRC,OUTPRC DATE 3ip87) PAGE
11 m JCHAM(J, 1)
ARITECS,1110)J,11,NCHAM
Jud n NODEL(LI1)

THRYUST = JSPT{J)eMNGZ(J)
WRITE(E,LOLI0IALHO) s Me R U ATHE) JAREAT L) JAL42) AREATII)AL3E)

L3N ARINJSGD 11, A 0390 ,CV I, 00 ,403) TTTENP(TI,4d3,A(43)
o, PCNTJ 1l oaCi3ePETCET W)y ALY, 0DOTEITLsddd A1)
o, PELJY sA(HS ), CDCIUYwpa 6 sLAMDATY) 4 (32) , THHRUST
L ALZBY yMNGZLJI AL ISPT V)

60 To 150

70 1F (SYSCOM{l4+1)oNELICALLS(B)) GO TO 8D
CaLl wRITE
60 To 150 . ’

80 IF (SYSCOM({l,1}sNE,JCALLS(9)) GO TO %0
WRITE(6,1120}y
WRITELG, 125X A047) JLDMECJ) oA LHB) JLOMOLY) A (4T LDWELV) yAL50)
®y LU\'IQ(\J,
HRITE (&6+1010) A{OL} ,TRTIHELJ) s ALB2)»TKP{ Y}, A083),TKT[J),
a ALBY) pTRMTOT(J) 4 ALBS) s TRRHOL{JI L ATBS) , TRKRGASIVIZAIB71,TKGANIJ}),
@ ALBBIITKMYNT U 2 ALBF) yRGASI(J) hALTR A MGASO{ U A(FIY pnLIQITU),y
° A{FZ1lIQO(d)
G0 Tg |50
70 IF !SYScOMUIs1)eNEsICabLs(1d)) GO To 100
WRITE(L 411300, TIME
IF (LDMITJY),91,

Il a LOHI{J)
Ju s NODEL{ll}
91 IF {LDWI{J)),922,
il g LOWI(J)
Jo = NOpEL(TI)
92 IF (LOMO(JI],93,
Il s LOMO{J)
93 IF (Lp%0LJ]) 424,
! B LOHO{J)
94 IPROP @ NPLINE({II}
WRITELS yIBIDIAISLIT,PL ) JALB2) ,TTANK(J) JALS3) n0OLEJY s ALEH)
9, RHOL{IPROP ) 4A(2)yTTEMPLII ydJ) ;AL ) 4nDOTG{L] o)
o, A(DBS) ,DMVENT s AL56),0QIN{J)
G0 To 150

100 IF (SYSCOM(EsI}eNEoICALLSIELY) GO TO 110

WRITE(G6.1140)J Ty
WHRITECS, 10101407 20 AL EJY wa{8) o VISCI) 2 ALF) s CP I »ACL0) yRTHCONTJ)
L A{1))KTHER {4}

102 wRITELG,1D30)JJ
HRETELGSQI0VALS) o VELLJo NN s ALE) yMACHT JadJi g AL2) s TTERP (Jpdy?
e, AFIVATTTEMP LI oIy ALLZ) s PEIJJd) o ALR3 W PET (U}
a, ALLY 3 a00TG s JJd s AC14) ZRHAGES U] L AL15) e NPREJ NN

o, ALEGT yNRECS NN ALLI7) S HOTJaNNY AC18) s HELJ, NN

2, ACLI W FRLEUJINND gAC20) ,UACIJ NNY JA(25) s HRADIJANNI
°y AL22) s THALL{J4NN)

IF (JJeNEoL) @0 TO 15Q

Jd z  NGDEL{J)

NN v 2

G0 To 102

110 IF (SYSCOM(141}eNEWICALLSILZ)) 6O TO 120
ARITELS,1140)JsTPURI(J)Y,IPUROLU)
ARITECE 1010 ACS7I3PPILJY A58 PPAlJI ALST) sPOELPLJI A 80 1 PHO(D
o, CALBLY AP CJIY L ALA2) JRPMTJ) JATSE3) ,GR(J) (A5 ,Tc ()


http:hOOrG(J,JJ}.A(l~),RHOGIJ.JJ

8CT

01040
01040
0i040
d1040
0i1z0
olizi

01323
0i1a0
o113}

01131

01143
U1i44
0114é
01183
01154
Biiss
03155
01171

05172
Gil74
D20t
g1z2q92
g1203
01203
a1217
012y7
01221
01222

@ HDG

2780
2776
280+
28+
282
293
284+
285m
28609
P F R
28Be
2890
2902
2%9%e
2920
293¢
2940
295¢
2% 4m
297
298¢
299«
d0ge
3gie
doZe
3030
304a
inGe

END OF UNIVAC 1108 FORTRAN V COHPILATION.

SH{EEE Cabg

& FOR, o SUTPRC,OUTPRC UATE  31087%im
L (O s TTL (s A5 TTO(J ) sA (663 ATI(V)sA (67 )aTD (U}
°y ALBBIPTIIJ) A6 sPTO(SI sA(T70) 3 CYELLALITLII4DIATLS)
LRI AMT2Z1 U a 73 3Ry AIFEYSET AT AL75,PONT I 4l78)
e, POWPLJ) s al77)  WTAL793,KTELY)
GU To |50

120 IF (SYSCOH(rsl)oNEolCALLS(13)I GO TG 1230
fRITECO,1170)J4PRINGY) FPROUEY)
|3 = PROU{Y)
WRITE(GulU]D)A‘lZ}.PG‘lI,]).A(l'uﬁDOTGfII.II.A(lql,RHUG‘]I.‘).A‘&)

@y MACHUIT 1)

GO To 150

1230 IF {SYSCOM{1s1)elNboICALLSY)? GO TO 1407
ARITE (611801, ¥YAL{J),VADLY)

11 a VAD(J)

JJ =  NODEL{I1}

WRITEL&4 1010 AT sMDOTGITIL 1) 0 Al 12) W PGITTsdd} AITBY AKId) pall4}
A . RHOG(I1,1)sAC&) HACHITT,1)

GO TO (84

140 IF (SYSCOM(L,1)eMNEstCALLS{IS}) GO TO 180
WRITE (6119004 VALEIJY ,VADLS)

1t n VaAD(J)

Jd =2 NOpEL({1I)

WRITECS, 1QIQIATL »v00TGUI Il vAC 20 PGLIT JJd) JALTBY XK sAl)Y)
e, RHOG{IL y 1) oA(6) sMACHIEL 41 '

150 CONTINUE

RETURN
END

D eDIAGNOSTICe MESSAGE(S)
SYM 31 ava 71 p?i28i16
RetBht8eLe 31 AUG 71 (09125816

FORs @ OXYGEN,OXYGEN

PAGE 217

02132474
g2113182

02143216

14 305
3é 1
] 166
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L6681

3,2.41 OXYGEN

B FOR, o DXYGEN ,OXYGEN
UNJVAC [108 FORTRAN V LEVEL 2206 0018 FBal8H
THIS COMPILATION WAS DONE ON 3! AVG 71 AT 09:27:54

SUgRAUTINE OXYGEN ENTRY POINT 040100

STORAGE USED (BLOCK, NAME, LENGTH)
0ofl #LOpE 0g0l3s

agoo SOATA aoG44e
gooz °3tL.ANK  00GGOOD

EXTERNAL REFERENCES {(BLOCK, NAME)
0003 INTERZ

BogY EXP
aaos NERRJS

STORAGE ASSIGNMENT FOR vaARDAs8LES (BlLOCK, TYPE, RELATIVE LOCATION, NAME)

000N R gonol3 AK 0go0 R Qoo0QQ AP 0ogd R 0oOoud AV 000¢ R 000057 BNy
0000 R 0OOD4Y? BT 0ag0 R QgUDL37 ccCp 0000 R 00Gl07 cer 0000 R ODOLLY CCT
Q008 R gog3zl OsY QGee ] QQO3Q3 DT op00 1 000043 IS 0000 R 000427 P}

0ptol le SUBRQUTINE QXYGEN (PyT+SYamuUskICPIPR)

anial o ccC

poiatl 30 cC THIS SuBROUTINE COMPYUTES SyFER CRITICAL OxYGEN PROPERTIES

Golni to cL IN THE RANGE OF 140 fe TO 5S40 R, AND 1000 PS1A T0 2000 P51a

0olol 59 ccC f = PRESSURE (PSIA), INPUT

Bolol -3 (S T = TEHFERATURE (DEG R)s INPUT

ogioid 7e cC sya SPECIFIC VOLUKE (INee3/POUND}, COMPUTED

Goio01l 8o cL MU= VISCOSITY {POUNDS/IN-SEC), COMPUTED

0olatl Fo cc K = CONOQUCTIVITY (BTU/IN~SEC-DEG R), COQHPUTED

golot 10e cg CP= SPECIFIC HEAT CONSTANT PRESSURE {gTU/POUND~DEGR)

0glanl 1le cC PR= PRANDTL NUMBER (CPemMU/K}, COMPUTED

ootol |2« [ =

colad i3e REAL MUK :

opio2 14 ccC CONDUCTIVITY DATA (P,T VSe LOG (Kol(Qon7}}

golpd 1Se DEMENSION AP{ 31 ,AT{ 83,AK{ By 3) )

ogios 140 DATA AP/100040,150000,200040/

Galo? 70 DATA AT/180+010260004280400930000:320+00140000+480%00400:0/

gpolyt 1a¢ DATA AK/2:90:3203092¢007 900641, 10322:00215,1029741:477,

oolil i9e 1 2¢9032489+2¢28020050y)10770ebeoi]llalottl]l ie528s

0011t 249 2 Z2:9012e4810 20335201809 2e¢01091000%114552p14575/

0oLt Lle cC .

boiit R cC VISCOSITY DATA (P,T V¥5¢ LOG{MUs10oes}

Qolia 239 DIMENSION gP( 3},BT1{ B)sBHUL 8, 3)

cotis 24 DATHA BP/I000.U,i500.0,2000.0/

aplis 25 DATA BT/180¢0+Z260+091280600300+0232000»400¢00480:05400007

Dpizo 269 DATA BHU/ 24705103591 0.9295,040061310000F12500065350413780042%20,

it AUG 7

0000 R 0pOQ44 BP
0000 R 0O0276 ppPj

¥:i273540683



a9t

qoli20
0ol1z0
0020
oolzo
gorz2z2
apiza
gul2s
Q0125
poiz?
00127
on127
ootz27
aotLz?
o127
oni27

o0g127
00127

ooi1z27
golazz
00127
Dolzz
00131
Doi1az
Dol32
onl1az

0gl 34

8134

0‘

-l S

33
gla
0l3
0Oiaé
oolas
a0tas
00136
0013¢é

00136
Qo136

00140
g0yl
004!
00l42
00143
00143
Naly43
oOL4%
00144
0ly4
ol 4y
aglys
anlus
80144
Qdlys
GOLty?
oalse
Qnlsl

oo oo

27
28
FAX)
30¢
3t
329
3da
3Y4a
3G
b
A7e
i8¢
a%e
qge
LRE
42
43¢
HYym
45 @
H4b %
470
4B a
$ee
EQo
S1e
520

Y
£8s

570 -

S58e
5%
4pe
ble
b2
b3
640
&6He
L3201
H7a
b3
490
700
7ie
720
73
THe
750
Téoa
77
Jde
Tyoe
80
8le
BZe
B3n

ce
cC

N N
na O

cC
cC

cC
cc

ccC
cc
[«
[44

cc
cc

c<
cc

FORy=» OXYGENQXYGEN UDATE 310871 PAGE

] 10T Lo )7 e 0753847000 1820202 2084,0423523,
F4 2 Fs 1956410277 2100D88,0e745710e2%20+00277Ua0¢37907

SPECIFIC HEAT DATA
DIMENSION CCPIS5},CCT{L9),CCCP(L1Y, S)
DATA CCP/T55+24 11764482 1496%46001763.5292057444/
DATA CCT/16040:200¢00290+02250001260:61270e¢0,28000128500229000)
1 29540430001 310¢01320+05330¢0s3400013504023008,4%ub20,54%0+0/
DATA CCCP/0e3%890e4] 3100473000505 :005554085020+701214283220201
174301 4075+40:654950¢51090¢434952389+0¢35%:,0338,002702pe¢2494
D+3963004 1020461104841 0+518»0+5751004878e0+766,0:8%8210:058,
102418037 v 0724, 09584400477 :0¢42340¢386,0+313904250
0ed95900405:0044810¢469:00887 300520104569 200408200652>»
Dot 90109757 20+85300838»0+7 14500598105 j6,0045F300345200258
0'393'00402|0943é90l449:qubé|0|437|Ua513vUe537g00563’
0e58310061210+664+0+6789(0¢4687,3G0635630¢573,500519:0¢37690+265
0372100378, Ge26¢08437 40245210 465,0+47F 204498500514
0+52790v543:0¢57410960010v6101 0057720857 130e93354+402500272/

O O w0 g Ao

SPECIFIC VOLUME pATA
SY 1S A FUNCTION GF TEMP AND INVERSE PRESSURE
DINENSION DPI( S5),0T{l4),D5Y (14, 5}
DATA DPI/H0B604E~4 5087 05E~H160B096E=43B¢5057E~4210.46YE4/
CORRESPUNDING TO 140,120,100,80s AND 65 ATMOSPHERES
NOTE 144696 PSia = 1 ATHOSPHERE
DA 1A DT/lbn'UaZODDU-ZHUOO:Zbuo0:ZBQoD-29000|30U-O|310-0'320v0|

34 3704044 54000/
lDATA st; ?:§§.2 6 f@’?@ 3P:8d,3§:37.35.72,37.9a,qu°7a,qquza.
P19 6 185 60695 «8

B R late s iddia1d2 530087370 11040007 044401049018,
62-67083069 1019235137eM89168032,

23-7012600bt2995[|32oLH'36G[Jv3qn21n43070:50054059'?5n
B0+46 01050741 1264520167 29,2024

230781 2Gv 2 120 T 032¢T 23k 19943038,530F737107108709%,
1120753141006 164.783212456,25%¢35,

230853244330 30025643346H,40e97455085,90«130§110111126087,
1520034 182819209491 265e33421801L7/

N m N R P

, COMPUTE COMDUCTIVITY, AK{T,P)
Call INTERZ (T AT ,P AF K, AK 8,3}
KOEXP(K)Iel 4 BE~7

COMPUTE VISCOSITYs BHU{T,P)
Call INTER2 (T BT P 8P, Mu,aﬁu 8,3)
MUSEXP(HUY 2l s 0E~4

COMPUTE SPECIFIC HEAY, CCCPL{T,F}
CaLL INTER2 (T4CCT,PsCCP,CPsCLCP,154+5)

COMPUTE SPECIFIC VOLUME, DSV{T.PI)
Plzl0/P
CALL INTERZ (T,DT+PLyoP[+5VaDSV,14,5)

COMPUTE PRANDTL NUMBER
PRHaCPoMU/K
RETURN
ERD

219
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o4 fOR,» OXYGEN,0XYGEN aTE 310871 PAGE 220

END OF UNIVAC 1108 FORTRAN V COMPILATION, C oDIAGNOSTIC» MESSAGE(S)
OXYGEN SYHBOLIC 3g APR 71 (13i19:53 6 01512632 i4
QRAYGEN CODE RgLocaTasle 30 APR 70 11419853 1 01Si6pYH 24
0 01515074 14
R HDE @ FORy®  PACKWPACK

83
1
i

(UELETED)
{DELETED?
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3.2.42 PACK
] FOR; e PACK,PACK
UNIVAC 1108 FOKTRAN v LEVEL 22'010 FaQieH
THIS COMPILATION WAS DONE on 31 AUG 71 AT Q9:27:5%
sUBROyTINE PACK ENTRY POINT O0U014Q
STORAGE USEW (BLOCK, NAHE, LENGTH)
ggal *CODE popléz

aqoo9 *DATA 000045
aug2 sBlLAaNKk  0QDOQO

EXTERNAL REFERENCES (BLOCK, NAME)

naga NERR3S

STORAGE ASSIGNMENT FOR VARIABLES (8BLOCK, TYPE, RELATIVE LOCATION, NAME)

0onl aoon2? l2ong 0gai 00047 1316 oopl poopé4 1376 ool

ool opops2 &L oaol 0aulzZ: 9991 ¢o00 R 000014 ACHAR GOOp R QODOI3 BSIN
0000 1 000001 fQCTH™ Gooo 1 0000OZ 10CT3) 0BO0 I DROOYA ISIN 0000 1 000012 IWQRD
0000 1 G000G% K 0000 | OCQODY KwORD 0a0o0 1 000007 Ki 0000 1 gogpos K2
0000 | 000003 NBLNKZ Q00D I 006014 NCHAR 0000 R 0QOOD12 %WORD

ooiaol le SUBROUTINE PACK{NCARD, LWORD, N}

galo!l 24 Croense

0olat 3a CoseoeSUBROUTINE Pack TAKES N WORDS (SINGLE "CHARACTER PER wORD) OF
ogial Ha CresesHCARD AND PACKS THE ARRAY NCARD INTO LWORD (SIX CHARACTERS PER
oglol 5« CeonesdORDY}, 4/ 17468
00191 & Cravne

ociol 7% DIMENSION

00103 8o ° NCARD{1} sLWORD (11

00103 95 e NCHAR (&)

nolos 1Ge Corenrve

QaiogH ile EYUIVALENCE

polo4 [2a o {IMORD PNOHD) P{BSIN s 151N}

gokod 130 v, (ACHAR +NCHARLL )

poloY ido Coesoe

onios 15« DATA

nolos 160 e NBLNKI / JH /y 10CTM / 0%0000CLOROODO /

onios 170 e, JOCT3! / 0UOCOOONAQO37? /

nolps l8e Creenn

0oLl 190 NBLNKZ = FLD{U,.6,NBLNKL}

poij2 20a IF{NsGT«0) GU TO 23

0134 21e LWORD(1} = NALNKI

00115 22 GO TO 999

poilys 2i= Coasnrs

opt1s 249 Coses e KNQRO 1S THE NUMBER OF IWORD WORDS NEEDED TO PACK N CHARKACTERS.
Dolie 25 3 KnORD = (N+B)/6

goijea 243 Cranea

gonipg3 1EQg

3] AUG 7

000i
oneo
ogog
Q000

ot

Fi271560 142

0p0015° 3.
000010
goooll 3
000000 NBLNKL



£97

0 oDIAGNOSTICe MESSAGE(S)
30 APR 71
30 APR 71

[ FOR, e PACK ,PACK
a1y 7 279 00 {0 Kol KWORD
00iz2 286 140Rp = Q
ootz2 FA A Croane
anlzz d09  CroeooF {GURE OUT THE RANGE 1N NCARD
op123 3 K2 = &K
g0l 24 aze Kl u X2-5
D125 J3e IFIKZ2¢LEsNy GO TO 4
ag128 34e Ceeoen
00125 i5e CeaanaeSETUP TO FILL LAST WORD WITH BLANKS
ogL27 50 K2 = N ’
oo1an 370 QU0 5 (=],86
o0id33 lge 5 NCHAR{I} = NBLNK2
00133 394e Ceonas
oola3 H409 CeoesesSHIFT T0O END OF WORD
001i3s5 41e & = 0
goilss H2e 0 7 I=akla.K2
20141} 43 , J o Je&l
ogi42 44 a NCHAR(JY = FLOGQ26yNCARDI) )
00423 450 7 CONTINUE
npla3 Y450 Cresnn I
galys 470 BSIN = AND(NCARD(KL},10CTH}
00146 Hye ACHAR = ANDINCHAR{1),10CT3)}
Q0146 499 Ctronse
00144 50 CreoeoPACK 51y CHARACTERS
Qo147 Sle DO 38 J=mlyé
gais2 520 . thORD = EWORC®&64 + NCHAR{J}
Q01583 530 35 CONTINUE
0Qisa S54e Crossne
goilss 5he %ORD = OR{IWORD.ISIN}
QUisa S48 LaORp{K) = IWORD
00]5é 57 Coeooe
oolsz 580 10 CONTINUE
onted . £9¢ N = KW&ORDR
00162 ADe 9299 RETURN
D013 dle END
END OF UNIYAC 1108 FORTRAN V COMPILATYION.

Pack SYMBOLIC

PaCK CoRE RELOCATABLE
7 HpG ] FOR e PELPBL

DATE

i
1

H
]

i
i

31087}

7155
$155

5]
i
a

PAGE 222

01516064
015176312
D1517642

14
24
14

&1
]
13

(DELETED!}
(DELETED?
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2

FOR, 0

PBL,PBL

UNIVAC 1108 FQRTRAy V LEVEL 2206 QGl8 F5(18H
THIS COHPILATION WAS DONE ON 31 AYG 71 AT 09127:87

SUgROUT jNE Pgl

STORAGE USED

{alLocK,

gool °CO0DE
0000 eDATA
oooz sBLANK
oop3 INDATA
o004 CONS
aoos Com

EXTERNAL REFERENCES ¢

o006 oFTCP
ooa? OFTCY
0010 HRTCP
ao1l HETCV
oo1z NERRZS
8013 SQRT
014 NyDUS
001s NIQ2ZS

Golé NIOLS
0017 NERR3s

STORAGE

0001 0goGad
cool 00004t
000D R ©QOCO0&
o000 ® 00OOQ7
0005 R Q0&431
0005 R OC43585
Q008 R puéav?
0005 R $06342
600% R 003132
oous [ opstio
6005 1 Qgo5062
GOU3 R 00454)
0GO0% 1 op02552
0o0s A4 000000
0005 R QO4772
0004 R DOCOOO
0005 R 006300
G003 R DOS754
0000 R 00QOO2
00Rs R 006404
0002 R OG2262
oOGdY R 0QAMH23
0005 R D06246

L

5L

A

B
CLTANK
CVYEL
DHVENT
Faag
H1
FCHMON
I1SPT
MACH
NGR
OPTCP
PCHN

Pl

PRI
RFLAG
T

TPCL
TTTEMP
wpoTa
BWTGC

ENTRY POINT 000451
NAME, LENGTH)

200463
000077
000000
011619
000003
ap&s2s

BLOCKs NAMNE)

ASSIGNMENT ForR vARIABLES (BLoCX,.TYPE,

o000l 000143 1416
ago! 0045277 s0L

GD0% R 00CODO AREA
80006 R 0000l ¢
aoees R DOSOL4 CONCT
Q000 R UOGGOS CYGAS
0005 R 0063460 ETAT
4000 R 000012 FH2
0005 R 0QC303&6 HO
0003 I QCO0323 LEND
0000 ! QuoDil J
0DOS 1 DG5066 MEX
0003 1 000lO0 MODEL
0007 R 900N00C QPTCY
0005 H Q05074 Pg
0005 A 005034 PHR
0005 K 0043GS PPO
qoo3 R 00571)] RGAS
0005 R 003044 ¥¢
0003 1 003412 7T
0005 R G03226 ThaLL
0005 R D06265 w1

RELATIVE

oooi
aogol
400%
o008
opQo
Qpos
0o04
jialnly]
ootc
ag0Q
0000
000§
gool
0gQo
upos
Up0s
¢g0s
000§
(Hal k]
0063
0ges
agos

3.2.43 PBL

LOCATEON, NAME)

O SO M me s D SO0 DD

- e

0o00G47
Goos2y
geao74
005060
0GooAa4
ounoas
000002
oGoola
oQongo
gogoan
0d00G!
Go4754
000553
ongno2
bppz72
Doé241
00A33}
col422
HIVBELD
coltaz
0uba5s
004750

2k
60L
AHEA]
CF
CPGAS
DELXL
FB
FRM2
HPTCP
Il

W

MR
NPLINE
P

PG
PUWC
FTIL
RHOG
TH
TTERP
u
WNOZ

goog
gooo
0005
pgaos
Qoas
0005
poos
0805
acll
0003
ooos
ougs
040%
Qoos
aoo3
ao0s
000s
0005
odas
naos
onos
000s

DO Lo TN R Dems— v A2 50 [ TG

ooaonls
elelafil4
0qQoivo
006823
GD64A43
cunzzs
anae3vo
aos1li
aooqon
403415
003604
Go5taz
Qoz646
qogzey
004553
006350
006334
guéalz
0Qé4q16
006347
ag3aqis
0ué253

‘30F

70F
AREAK
CGGTC
CPJv
BIALI
FBPC
FRL
HPTCY
IPB
JUN
Mag
NPR
FB
PGPBL
fONP
PTD
REMT
THOC
TTi
VAo
LAY

3] puG 7t

000l
a00}
Qoons
0Qps
9005
Q003
0Qos
aoo4
0095
agoa
0ao3
00¢g0
aons
QGas
200%
0oo0s
RGOS
ag03
2005
2005
goos
0nos

0pozes
000434

f ago332

Q06434

R DPS0Q6

DA DNRN OV = D DT

goosie
GNea7e
0ooooi
opa3za2
00055}
003413
ooopi4
noer4e
QUa744
QUa&z0
DO634]
nQé3as?
oognod
noéa}l
noé&az4
BO3si2
00&361

Fi27187045]

a04
8akL
AREAQ
CGVANK
CSTAR
DiaLg’
Faic
G
HRAD
IPROP
KA
MEP
NRE
PC
PGT
POST
R

S
PG
TT0
VEL
uv



oot

gplot
oq1ol
Do
oo 104
ooio4
polos
oolos
no108
00105
onl106
0G107
agia7?
GO0
oolio
o011
28110
0glyo
aglia

33448
goiia
0010
gosio
A0140
opiil
0D11k
Qalil
ool
04111
oo111
aolil
Qa1
G012
0033
00115
opitré
go117
aorzo
oozl
ggiz21
ggiaz
pof23
Qoiz4
0gl12as
anize
oni27
GGl 30
goial
poI3e
0niaz
90132

00132

00134
04ias

=
24
I
49
5«
beo
7n
Bao
Fe
10+¢
Jte
12a
13w
149
154
tde
17
18s
kL
Ga
21e
22¢a
23n
24w
REn
24 ¢
27
289
29
ige
i
32
33
Ay
k3-Y-3
34
37e
380
390
40 ¢
4ie
429
H1e
HAa
YSa
Yo
7«
483
479
S50e
Ele
£20
53e
B4

<

©y

o] FOR,a el ,PeL GATE 3)0a7} PAGE 224

SUBRQUTINE PBL¢I

CONSTANT PRESSYRE gOUNpRY SUERQUT1NE
REaL HACH KA
INTEGER T

DIHENSION NODEL(Z2G)sTH{30) ,D1ALD{3D),REASI2),TTENP(30,20)
LN TTTEMP(I0920) , TEND(4] WDOTGI30,20),Kal2)FGPgL(4)
LY MACH{3G,20),1PB14&4) . NPLINE{3O)

COMBON FINDATA/515000)
COMMON sCONS/F[,GCyFB

COMMON /COM/AREA(IO}yDELALL3OY 4AREAI(I0) 4 RREAQLI0T 4 AREARL I

", DIALi(30) PRLe}(PGI30 2D sRHOGIZ0120)1NERI3042}

L NFRIIOLZIWNRELAG, 21043002 b 1120, 2) 0 THALLEZD,2)

a, HRAD (30421 UAO(30,2) ,VEL (30,27 ,JUN{IO),FGT(30,20]

L RNOZCL 1RUG \PCLEY s PCNLB 02 s CSTARIG $CONCTIA 0}

L) PHREGI2TCLOT 2 ISPTL6) 4 CF L) JHEZ{O)FEIS) sHACES), [CHANR
LN FRLL3IQ»20) pPORCUS) ,HTOCISY w0 (10,4 {iDI sDHVENTHFPI(5)
a, PPOLS} RPHT(S) TTI(5),TTO{S),PTI(5),PTOLS},PONT(S)

5, POWPIS) sCVEL s UsRLETATIRTLFBUNCIS) ,,FBPCIG)

[ ' FBTC(&).TPCL(&).TPCGlS)|THOC(5!.CGGTCib}:cLTANKIEJ
LI CGTANKIB) ,CPIULE, 1)

EQUIVALENCE
» (51635) yNORELLII)} sisizizy (IENDELDY yiSL2%BY s THOL)}

e4051329) ,DIALG(I1) v (903625 LIPROF) 1 (S{364) JNPLINE(L)])
P (5030181 ,RGAS(LI p451603) L TTEMPLE3) ), (SCI203)TTTENP({L,b})
s,(s(21812),4D07G(1,10) 4iS{1804) ,Kal1d} W (5024912) PGPALL LY
0, lSi2488 W MACHeL 1YY J{SL1BO&) ,IP8(1)} s15018031,TT
e, 45(3053) RAFLAG)

il a  ipafl}

IF VIEND{I}EQe2) B0 TO 90

JJ r 1

[PROP 7 NPLINE{[I}

P = PGPBL{1}
T a TTEMP(IL,dJ]
GO TO (1.21, 1&ROP

OXVGEN
CPGAS = QPTLP{P,T)
CVGAS a QPTCVIP,TI
60 70 5

2 CPGAS = HPTCP(P,T)

CYGAS . HPTCY{P,T}
5 CONTINUE
KALEFRGPY = LPGAS ¢/ CWGAS
AGAELIPROPY = ( CPGAS = CYWGAS } & T78a15%
IF [(TTabVel) GG TO 50

FLOM VERSUS TOTAL TEMPERATURE

A o CA(IFRUOP) = 1.0
2 = SQRTIKALIPROPIaGC/{RGASIIPROP)eTTTENRIIdJ) ) oPGPBLLLT)


http:QP1CP1P.TI

99T

col36
00las
Qo137
0013y
00149
00143
00144
a0l4s
0014%
00146
o0Gky7
00151l
o0isz2
0018y
DGisé
Qaols?
00ls7
0glso
a01s1
ogisl
0Gleatl
0Glal
00leg2
oole
06142
00ls4
odlat
00lay
golsH
onlss
0Qlse
ooryt
00171
oairi
00t71

%]

B FOR,= FBL,PBL DATE .-'HUBA PAGE 225
850 c .-UNDUTGH1..J..=J/(P‘xogm.u1nnvz:
LY R C .
57 MACH{IIJJ} = 1egE=]
g5g° < . .
59a B0 29 Jal,1Q
60 FM2 2 C o+ BeMACHI I eJJ)eSQRT{1e0+AR +SoMACHI Il gd))%02}
e Fhz < B 0 4 BeHACH{II,JdJ1%062 o SQRT{1+0+A00e59MACHIIT yud}ne2)
62 FFPRz = Be SQRT(2s0/{2+0+AaMACH (T sJdl 0]} »
Gin o {leB + AsMACH(II (JJ)ae2)
&40 HZP = MACH{1I,JJ) = FH2/FPM2
65¢® [F (ABSIM2P=MACHI I 4 JJ ) olEs e DE~B.ORVABSIFMZ) s LE«l1+0Ew8} GO TO 60
bpo HACH{I1JJ} = HZP
6790 20 CONTINUE
4B e ARITE (&»30)
69 A0 FURMAT(//9A496HPBL-NO CONVERGENCE [N NEWTON=RAPHSON ITERATION]
70 GO0 Tu &0
71¢% C
72w 40 CONTINUE
73e N a  NODEL{II}
tCL C
75% C PRESSURE BOUNDRY CONSTRAINT EQUATION
76¢ [
77e PBLLIY = 1e = PGIILI,JJd) /7 PGPBLIT)
78¢ G0 To &0
79 C .
80s S50 MACH(ITsJJY = WMpATGOIlaJdJI/(DIALIC i1 0020PGPRLEE}) @
81 s SQRTIRGAS! IPROPI®TTEUP( I JJ)/{6.168R029Em10G6CaKA
82 e (IFROQP)})
ale [
84e oD PGITI+JJ? & PGPBL(T}
859 IF {RFLAG) 180,
Bse WRITE(&470) 11:Jd,IPROP,TT
87« Iy WOUTG{I1,JJ),PT,DIALICIL) KACIPROF) .
8go Zr QCyRGAS{IPROPILTTTEHP I s J S s MACHILIT ) MY
g9a 3. TTEMR{II.JJ) ,PGPBLIT) ,PBL )
Qe 4y PGII!;JJ)'A‘B,C
?le 5y FM24FPM2Z ,FyT
¥z by CPGAS,CVGAS
F3s 70 FORHAT (1HO///725X11HPAL~ROUTINESA 417/ /3(1PBELS7/))
94e 80 RETURN
95« END
END OF UNTIVAC 1108 FORTRAN ¥ COMPILATIONS D oDIAGNOSTICs MESSAGE(S)
SYHMBOLiC 3} Aug 7F pYiz2bhiie 0 D2147642 14
CODE RELOCATABLE 31 AUG 7} p¥i25it8 1 02152324 306

0 02182270 4
FOhR,e PERFOR,PERFQUR

¥s

a7

(DELETED)
LDELETED)
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FOR o

UNIvAC 1108 FORTRAN V LEVEL
THIS COMPILATION WAS DONE oON 31

PERFOR

SUBROUTINE PERFOR

STORAGE USED

000!
0goo

Qua2
agoa
ao04

{BLOCK,

¢CODE
sDATA
SBLANK
INDATA
REAT

EXTERNAL REFERENCES

STARAGE ASSIGNMENT FOR yaR1pgLES

aagi
ocol
aoog
Qqon
anoo
ooy
oooo
004
aQo4
0004
G004
0qco
ooy
P ek}
naoYy
0004
oQoa

0D1nl
gojot
golnl
oolol
qaoiol
golot
goiat

goos

gogé
0007

goia
g0t

agiz

CHQICE
MRITE
N#DUS
NjO2s
NIGLS
NERR3S

+PERFOR

AUG 71

ENTRY POINT Q0G40|

NAME, LENGTH}

Qogi7é
0pGav2
900000
011610
Q01074

{BLOCK, NAME}

2206 GO18 Fs5018H
AT 99:2735%

{8LOCK, TYPE, RELATIVE

I5L acot
500 oogo
FIDOF 0Gog
AAC agoo
AHO booa
CFO QCooH
DTO ugo4
1 agoo
Ko o004
N1 unoa
PI - GO0
PR1 000y
REL aQoH4
5 ooy
Til eno4
TYPE 0a04
WO 0003

POZ,T02,P12,T12,QT)
THIS ROUTINE 15 USED TO COMPUTE HEAT EXCHANGER PERFORMANCE

LOCATION,

MM DO e e 0D

3.2.44 PERFOR

Gopoldp
a00043
0goi7s
£0n025
000020
0onos54
opoloi
oogall
000200
BLLGER
Qoogio
tpoa7e
0oo475
ogps22
0gos2l
Dgoooz
Goé342

NAKE)

i706
9904F
I07F
AAD
AHOW
DISTY
HE

[&]

K

M2
PIE
PRA
REQ
SY1
T0
VAR
X1

CTINSPINWVRE S WDO,TOUT ,POUT LT # O, LN

wHEN INLET CONDITIONS ARE KNOWN FOR a0TH COUNTERFLOW
THE CONCEMTRIC TUBE COUMFIGURATION |S

ASSUHED, WITh THE OUTER FLUID FLOMWING

ggoooe 124g agai 000017

000223 4oL 0ooi 0ooasel

000317 9904F onea poon4z
R ODOOR3 AAB 0000 R GODOZ4
R 0000146 AW} G0g0 R 0000L7
R oooeaz CPI 0O0H4 R Docoz7
R o0caodo DTI Q00 R 000441
R QDO745 H% 0g00_ 1 00003y
R 000126 K1 0004 R 00Q153
R 000252 HUD 0000 3 oogoll
R OGIO73 PHID 0004 R 006277
R opoo34 pol 0Go4% R 000354
& QDI044 QuUALO 0god R Qoo4sg
R 00442% RO 0003 1 0900GO
R DODOS74% T1I 0000 A GO0O032
R QQOD&73 TWO 0god 1 00631y
R 0GO030 VOLWNAL aoa4 R Googgo

Ls SUBRQUTINE PERFOR

2v e,

kX cC

LR} cC

Se c¢ PARALLEL FLO® DESIGNSs

X} ¢cC

Ta cC

IN AN ANNULUS

oool
geoo
atoo
o000
00Qa
0oay
aoo4
oobg
0003
guo4
GRQD
coo4
goe3
ono4
sLif e}
ooog
0003

AT ADTE DD T Dea D

AND

go0o33
0008652
Qooz4t
aooonzy
Gpoobo
Q00436
00Q720
Qooou?
Go&3gH
Qoig7t
a4eoos
doo423
005754
000547
000035
QDoozz
Goeays

2pt
9902F
FIQBF
AF I
ANAM2
DRI
Hi
JauT
LENGTH
PHIL
Pii

@
RFLAG
SYo
Tol
VOLIN
RQ

31 AUG 7}

oool
oiogo
opgo
cooo
0000
ecopo
onoy
Q000
oao4
0004
oooH
oono4
onea
oeoa
oa04
elufsl)

DA VAT AR T D DD

000037
Qoo 34
ogonois
nonazé
aooned
Qoonarz
0goz72
ogeol2
0goz225
pnigra
cooazd
0gla17
Qo634
0p6323
Qunoeaé
noooay

91273594497

ant.
FP0aF
LYY
AFO
ANANMD
oPQ
HO

[ .
HUT
PHIZ2
PO
QUAL L
g1
THICK
Tal
Voi.ouTt



89T

2003
0G103
caloy
onios
001495
20105
nolos
Qolgé
ooia7
oalo7
oolio
8010
oalyl
00111
ool
aplill
00111
anlyl
ooyl
poir2
oplr2
ooz

goil2
ooy 2

He
)
10+
11«
12
i3
HER
165
16»
L7
1a=
19»
F{
Zi#
220
23e
24e
25a
2&e
27a
28¢
250
ige
e

3ze
J3o

JHe
R1-E
40
37e
jBe
g
5p0e
Hle
42¢

‘430

HYy e
H5e
440
57 e
48¢
4o
50w
Ele
52n
S3e
§4a
559
-1
57¢
58
Cow
609
6le
b2e
&34
dMo
650

FOR,+ PERFOR,PERFOR vatek 310871 _SaGE
INTEGER ANA kAMI
INTEGER TYPL
REAL LENGTH, K1, KG,x% MUl HUC
DIMENSTON VAR[Z1122) ANAMZIH ] ANARI (I}
CIMENSION LENGTHIS),RI(5},RO{S).THICK(S} ,TYPE([S}s41(5)4X0(35)
COMMON FINDATA/S(500D)

COMMON /HEAT/Z4DTZ1,CPIC21),CPOG21)s0FSTIR21) 2 HEIZ1) K121} ,k0(2})

14 KA(210 4 MUTE211aMUOLZ1 ) PIL2EI,PULZI)sPRICZLIZBROC2])
2, GL21Y,RETI20)RECT21),SVIL21),5v0(21)},TI(2L1,70(21)
3, TRICZL),THO(25) 4 AI(20) 4HO(21),HO(2)}
4, QUALItZL}, QUALO(21)

5, PHIL,PRIZ2,PHI3

EQUIVALENCE
o {5t3279),REl11) L4503349) R0t 24503269} JLENGTHIS) )
$, 053274y TYPELLY) +15L3284) 3 THIGCKIL)) $ 4503299 14111}

2,{sl3304) 440110
*2(5(30653) yRFLAG)

EQUIVALENCE (VARG 1),CPICL)

DATA JOuT /67 y PIE d A.1H15927 /

UATA ANAMZ/6HCOUNTE y6HR FLOW ;6HPARALLSGHEL FLO/
DATA ANAM3/ZHR292HO2,6HH2+HRQ/

00 60 X = 1,21

- PlL{K) = PIN

60

?906
i5

20

io

PO(KY = POUT

1IF {RFLAGI 15,

WRITE(JOUT 99061

FORMAT{IHL)

IF (TYPEILN)WER+2) GO TO 20
Nlm}

N2=2

60 TO0 3C

Ni=m3

H2=d

CONTINUE
AAAPPIESZ2409LENGTh (LN}
AHIZAAARRILLND
AHOnAAA S THICK (LN} +AR]
AHORnAAASHO(LN)
WFIePIESR](LN)asoZ
VOLINTAFI®LEAGTHILN}

AAB=PEa RO(LN)os2

AACHPIEe (RI{LN)}+TRICKILN) )00 Z
AADER [Eo{RU(LNI+THICKILN)) 002
AFQ =AAE=AAC

VOLOUT o AFCoLENGTHILY) ,
VOLWALaLENGTH{LN)}o (AAD-AAB4AAC=AF ]}

[F {RFLAG) Y0,

227
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http:00601<:=1.21

691

0olsé
ooir4
ngl?s
ooilz7E
00175
Uozpé
00206
N02pé
aoczod
go2pé
00207
no2on7
00207
pbpz2!
goz2z2i
0gz21
0p221
gp222
Qorz2
gozii
Q23%
00231
00231}
Go231
agzal
Qozal
goz23z2
opead
o0za4
00235
00236
00237
00237
ggz40
00241
o0az241
Qo242
Q242
00243

00244 °

00248
00246
00247
a0247
nozs2
op2sz2
Q0252
gozre
oazvez
00272
aozara
opz7z
agera
QQzya
g0274
a0azé
Gp2ré

eoz77

bbe
470
480
59

700
7io

72e

7@
74e
7Ce
Tba
710
780
79
8¢
Ble
820
]
84e
850
8o
97e
884
8%0
§0e
e
920
Fie
94e
358
24
270
F8e
9%e
100e
i0le
102e
}03e
1044
105e
106e
107+
1080
10%e
1100
1lle
112¢
1i3e
jl49
fl5e
1140
f17o
1i8#
11%0
120e
i2ie
1229
123e

a

FOR,» PERFUR ,PERFOR bATE 3§0B71 PAGE

WRITE (JOUT 9901 ) (ANAMZ2 (1)1l N2}
9901 FURMATU(IHLI/10X 246, 23HHEAT ESCHANGER ANALYSIS//)
BRITEIJOUT , 9902} LENGTHILN) (YOLIN sRI{LN),vOLOUT PROILN),
1 voLwak sTHICK LN
FI02 FORMAT(IO0X,25HKEAT EACHANGER [IMENSIOHNS//10X, 7HVOLUNES, 33X,
1 8HLENGTH =Fl4a3s7H INCHES/IOX»134INNER FLU[p mpl0e345y Ui, i2X,
2 JY4HINNER RADIUS w4F843+7H ENCHES/10Xs | IHOUTER FLVID 5Fi0.3,
3 5H CUINyERXsI¥HOPTER RADIUS =,F843,7H INCHES/10XK, 9hualL {1he,
4  HHOUT! =,F8,2,5H CUIN,L2X,12HWALL THICK =f10,3,7H IKCHES,)

SRITE(JOUT , 903 ANAHIILL) yWDI,TIN,PIN,
1 AbANI(LOY ,WDO,TOUT,POUT '
2903 FORMATUIHA,GX, BHENTRANCE.BX,EHFLUfO'IZX.BHFLUWRATE'7X|
I 12HTEMP (DES R} 43X, 15HPRESSVYRE (FSIA}/104,10HCONDITIONS/10X,
2 SHINSIDEY LOX A L X oF B o4 s7 X aF802e7XsFR 2/ 10X 7HOUTSIDEr9R 246y
3 F1XeF 8ol y7X)FB8e2,7%,FBo2/7}

SRITEVJOUT 9907} AHI+AFI+AHO AFO, AHON
9907 FORMAT{IHO,¥X,19HHEAT TRANSFER AREAS 26X, 16HFLULID FLOw AREAS/
1 10X+ 1QHINNER TUBE F15e¢235H SQIN» 10Ky 10HINNER FLOWSF15e295H SQRIN/
2 J0X.1O0HOQUTER TUBE+F15.2,58H SQINyI1OXsJOKROUTER FLOWF15.2,5H SQIN/
3 |DXALIO0HOUTER WALL,)FL5,2,5H SQIN/)

cC
cC COMPUTE PERFORHANCE
cC COUNTER FLOW
 HO TIY n TIN
TI287IN
PIi=PIN
Pia=sPIN
PO2=PQUT
TO2=T0OUT
cc FARALLEL FLOW
POlaPQUT
Tot=T0UT
cC COMPUTE HEAT TRANSFER
Call CHOICE (LNWLTpT13sT124T0L,702 »FILFIZ4F0L+FP02 29D 4100,
1 AT L0 XI{ENT s XOCLLNYY

pEIRPIl~Pi2
pPO=PAI=-FO2
pTI=Tii~T]2
DYO=TO1-Y02

IF (RFLAG) 50,
WRITECJOUT ,9908) ANAMILLIwANAMBILOISTRLWPIL,TOL,POL,
1 . TI2,FI12,T02,702,
2 DT1.DPI,UTO,OF0
9908 FORMAT(/ 33X,95HSUMMARY OF CalcULATION RESULTS AT EACh END OF,
I 198 THE HEAT EXCHANGER//Z7XK,I4HINSEDE FLUID (,Ab631H), 9k,
2 |SHOUTSIOE FLUID ( ,A641H)//720X,204X,2HTEMP (DEG K1, 8X,
3 12HPRESS (PSIA}s8R) /710K, THEND ONEWFE7 52 ,:3F20,2//104,
4. THEND TAOsFI7+2,3F20¢2//10K+ 0HDIFFERENCEIF144233F2002/)

WRITECJOUT (990471 QT

9904 FORMATILIOX,27HTOTAL HEAT TRANSFER RATE o ,F10.2,10H (aTU/SEC),
| 23H FROM QUTSIDC 1O INSIDE//)

cc
CALY WRITE

228



0LT"

Qp3nd 124¢ 50 RETURN

og3ni 1252 END
END QF UNIVAC 1108 FORTRANW cOMPILATION, O eDIAGNOSTICs MESSAGE(S) i
PERFOR SYMBOLC 23 gun 71 21326132 0 Q)7i2222
PERFOR CODE RELOCATABLE 23 JUm 71 2126312} 01715580
o0 01715514
W HDG B FORye  PIRL,PIPL

14
36
14

125

"5y

(OELETED)
(PDELETED}
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UNIVAC 1108 FOQRTRAN ¥ LEYEL
THIS COMPILATION WAS DONE ON 31 AUG 71 AT 09:28:01

SUBRQUTINE PIPL

FOR @ PIPL,PIPL !

PIPLL

STORAGE USED {BLOCK,

EXTERNAL REFERENCES {BLOGK,

ouagy eCODE
000a sDATA

uag2 sBLANK
0ao3 INDATA
0Qo4 CoH

oQos CONS

Qageé grPTLP
oQa? QPTCY

0olo OFTTC
QPTY

a1l

0012  HPTGP
Q0013  HPTCYV
00l%  HPTTC
0015  HPTY
0016  OPTD
o017 HPTO
D208 FCOMPL
0021 NERR2sg
0022  cos
0023 S§RT
0oée4 HEXPé&S
aazs EiP
0024  NwDUS
9027  NIOLS
0030 NIO2§
Q031 NERRAS

ENTRY POINT 001177

ENTRY POINT QD1204

NAME, LENGTH)

ooi2ii
oogiza
Gooeno
011410
006525
0oo003

NAME)

STORAGE ASSIGNMENT FOR yaARJABLES

0001

QoG
oooij

oaago
Q04
Qo004
0QoH
0aga
0003
0094
oaoy

6oGo24
app27é
ona40n
aopos2
gogo7H4
0046423
Q046443
0o&6HIE
000003
00&362
0023132

[/ IDAIAINA

Ik
150
JSL
80F
AREAL
CGGTC
CPJuy
(133
EHIS
Fawc
HE

ogol

Goot
eool
4001
opg4
Qa4
Qoo4
opo4
Qno4
Doa4
cao3

MET T XA XD

teLock,

oocoli
occa74
00Q143
poli122
00Gi7g
004436
a05%006
000035
006360
CO0S111
gacpoz

2206 00lY F5018H

TYPE,

1oL
2L

AL
B5L
AREAK
CGTANK
CSTAR
pELXL
ETAT
FRL
HNPR

RELATIVE

bool
gooi
oonl
Qoo
nog4
Qo4
2000
qno4
uoos
JngQs
ool

3.2.45 PIPL

LOCATION, NaME)

0go2sl
opga3z
G0G673
gop0s7?
ogpl3z
006431
0Qoaoo
Bon2zé
agognz
000G0a!
0Goo0i

b Rt e i + 1 e i 1 |

1tk
201
0L

A
AREAD
CLTANK
cy
OIAL]
Fi

GC
HNRE

0a0i
oogl
go0G1
0003
Qoo
G004
0004
gao3
0404
0003
naos

e i e r e s B e B B 1

uQo24s
Q00461
noaz e
0003ass
000060
005g14
006355
o0gsio
ues37o
005752
003uis

12L
2026
6oL
ALFHA
B
CONCT
CVEL
BlALD
FBRC
GEE
HO

31 ave 7]

poat
atal
oot
Qo4
000%
oooa
gooo
0oy
D004
gooo
(]

gpoz42
goaa44

- Qao7e7

o I el s e e s

cooeto
naesgen
005714
onQasi
Nus277
0046376
000054
gooono

F3283 104669

145G
3aL
70t
AREA
CF
cP

D
DMYENT
FeTq
GF3
HOER



¢LT

goooog
0oins0
065052
co&2232
0asia?
a00100
Goocooo
an4764
oooaao
goé3oo0
000053
000544
Q06416
goé3z24
00asiz

QOA4750
0ag03é

Wy PP TV WV PR X = e T —TT

14
20 C
e Cc
Ha

50
b

L]

9
109
11e
12%
130
146
LG50 C
lbe
179 [
18¢
19+ C
200
2le
229
230
240
25%
240
27¢
28a
29¢
0w
3l o
32e
A3a o
LR
35<
3ba
37e

HFTCP
HR
I1S5PT
KRTHER
MwC
NODEL
OPTCY
PC

Pl
[l |
RAD
RHOL
THOC
T70
VEL

WNOZ
X

gopld
0g
op
290¢
on0g
0Go3
00lé
ono4
good
good
Doo3
opo4
QcoH
0po3
cpo3

0004
ggo2

KA
KLT

INTEGER HRS

TR Y =T TV e W g 43 ™

g 00GCOQ HPCy ool7 g Opocop HPYD 00l4 g conoggd HPTTC
003322 HRAD 00G3 1 001012 HRS obO4% I 005 ICHON
CoLoso Ju 0004 { 003606 JUN o003 R 003 KA
006048 LL {003 R 004581 HACH puos | QUSg6e MEX

I G0g052 N 0004 R 002552 NGR nouo 1 000047 NN

1 QUGHE3 NPLINE 0004 R 0G2446 NPR 0004 R QL2742 WRE

R 090000 OPTO 0ol R COOOOU QFTTC 00il R DOQDOD OPTY

R G04772 PCN U004 R Q0S5G74 PE ou04 R 000272 PG

R GOS034& pPHR U004 R 006241 Pouc 0004 R 0062350 Ppwp

f Q0305 PPO o004 R 00433%F PTH o004 R 006334 PTO

R 00S754 RFLAG 0083 R 005711 RGAS 0060 R 000051 RHO

R DO&312 RPMT Qpo03 R 000GOOD S G004 R 005044 TC

R 006411 TPCG 0p04 R 006404 TPCL 0003 R Q01132 TTEMP

R 002262 TTTEKP 0004 R 003226 TWALL 0004 R 0C&356 U

R p0gz253 yisc 0003 R 004437 VISE 0003 R 003423 woOTG

R 004253 wo Qo044 R DD&a3él wT 0004 R Q06244 WTGC

R DOLYL3 XLENGL 0000 R POGOSE XX 000U R QOUDBS YY

IPL (1)

T TEMPERATURE EVIRONMENT HEAT TRANSFER [NTQ LINE

MACHNGR ,NPR,NRE,KTHER

OIMENSION EMIS(30},WTHCON(I0) yNODELIZ0)»VISCII0) 4NPLINE(ID)
TTEMPI30,20) , TTTERP(3D:20) 4842} hpoTGi30:20)

“l‘
%
Ty
@y

Ma
HR

CHL30.20),REA5(2)CP{30),D1ALO(3D)
S(30!sHRI30) sKLTLI0 s KTYRERIB0! »CcVII0I »XLENGLI3D)

ALPHATIO ) sRHOL (3)

DIMENSION X(7)

COMMON /INDATA/S(2000)

COMMON /COM/AREA!30},DELXL(30) »AREAI{3D)AREAQ(IO) , AREAK(30Q])

LA
®y
%y
9
L)
®y
®s
Ty
%,
.,

D1ALI{30),PBL6) sPGI30:20) yRHOG(304+20) sNGRE3D,2}
NPR{30,2) 4NRE{30,2),HO(30,2) +HI{30,2)T%aLLI30,2)
HRAD{30:52) 4UAD(30121 2 VEL(3042) 4 JUNLLIO) 4PGET (30420}
WHOZLO) s MREA) SPCLE) vPCN{E+2) (CSTARE] 1CONCT(I 41!
PHALS) s TCE6) s ISPTUE) JCF 6] sMEXLED 4FELH) MNC 18], TCHON
FRLI3D,20) 4POWCIS) ¢ WTGCLE) pW0L10} W0 0OMVENTPPIIS)
PPOLS) JRPHTC(S ), TTI(S) yTTOL5PTI(S},PTO(5} ,PONTIS)
POWPE5) b CVEL U R ETAT ¢WT,FBNWC (6] 4FBPC(&L

FOTC(&) s TPCLESH s TPCGLB) s THOCIS) 4 CEGTC LS, CLTANKIS)
CGTANK(5),,CPJU(S,10)

COMMON /CONS/P1,6C,FB

EQUIVALENCE

e (§5(2)

#,{5034) BT
a,i51329) ,01

sHNRE) 2 (5(3) +HNPRY IR R tERMISOLNY

HCUNT L)) s 1S(65) sMODELLE)Y  H(SEL72) W Y1Sct) )}
ALoii ) 21481362 L iPROP) 150384 NPLINE(11)}

00i5 g QOOOOQ HPTY
DoO3 | 000551 IPROP
0003 R QO601IH KLT
0C04 | D04756 MR
0080 1 000045 NNODEL
gouge R 0QOQUD OPTCP
0004 R DDO264 Fp
oQoY% R 003620 FPGT
0004 R 0Q63IHI pouT
0o04 R ORé3IsS7 R
G004 R DOI422 RHOg
0003 R 005753 TENY
go04 R GO6317 YT
0G049 R 083416 VaQ
0004 R 004265 )

0003 R 000041 WTHCON


http:PGT(3U.zO

£LT

po112
o012
00112
doi112
0oii12
00112
0gii2
gair2
0pl12
0o113
goii4
agi|s
Gol16
goizo
ooi2il
oplz2
Doiza
aniz24
00l2s
Qo125
gol1zé
op127

gol3o
00131

§pi3¢
00133
00134
aG13s
00136
00127
gol1s0
o014l
00142
00142
aolg42
00143
ool44
ool

Laiyy

00147
Qoisg
00151}
Qois2
aniz3
Qo153
ogisd
00154
0gls7?
00is7
00140
001&0
0nis0
001s1
Q0182
goled
001ls3
0Giéd

g
39e
10aq
Y1e
720
Y430
LEE-]
459
LY.
470
48 e
4945
SQhe

S5le-

529
Ble
Dye
55¢
546@
57
580
590
bos
61¢

g3

440
G45¢
dbe

LY

Y1
690
iGe
719
722
730
742
75
760
770
782
7%a
BDo
Ble
B2eo
8§30
4o
§50
86w
87e
8gw
g89¢
U
Fle
F2¢
92
940
950

cc
ccC

@

10

1
oX

2
RY

Lo

co
1
12
is
YE

MA

CE

<0
d

P

FOR4® PIPL,PIPL LATE 3]087] PAGE

e, {50603 +TTEMPLLWL)} +0511804) JKALLI} W [S{1203), TTTENPIE, 1))
¢ (5018121 ,w00TGE1e12) 4(S{24]168) MACH(j.1}) ,(5¢3018) ,REAS¢(11)
0, (S(3025),CP{1}) o{5130581) ,GEE} L1503052) ,Teny)

*, 15132190 ,KTHER{1)) IR JHUEX?

“y (50523 yyrsé Lt} 1051553, qrE ) « 150308871, KLT L)
2,(50268) s XLENGLY) (5(2381 ) pALPHAT » {51359} RHOL)

¢, (503053} +RFLAG) (5(335%),pE), 15133601, Vi5¢)

HNODEL = NODEL{[]I} = }

Ll = @

G0 To {D

ENTRY PIPLLILEY

L o= 1

NNODEL =1

CONTINUE

iPROP = NPLIRE(II}

G0 Y0 {Js+2)s IPROP

CONTINUE
YGEN PRCPERTIES

CPI11) = OPTCPI{PGSILI 11 ,TYENP(TI ]
CYLII} = OPTCVIPGUILI 1) ,TTEMRPITIII
KTHER(II?! = OPTTC § PGIIT41),TTEMP
YISCl11) = QPTY (PGUITs})STTEHPITI

&80T Pude

OROGEN PROPERTIES

CPULII) = HPTCPIPGITIoR}TVTEMPIIL W
CVETLY = KHPTCVIPGUIT 1YW TTEMP(IL,1
KTHER(II} = HPTTC { PG(ILl,1),TTEMP
VISCUIIY = HPTY (PGUTLs1) TTENPILL
CONTINUE

RGASUIPROPY = (CP{lil~CVY{I]}} & 778,156
KACIPROPY o CPUT1) /7 ¢v{lil)

)
1)
(11510 )
si} I & 3242 ® 3600,

1
1)
fILs8) 1}
211 ) & 32.2 & 3600,

aF gYER ALL NODES IN LINE
NN = 1
DG 90 JJd=1 . NNQDEL

MPUTE FLUID DENSITY

GO TO (1i,12), [PRgP

RHG » OPTD ( PG(II Jdi, TTEMPIII.JJ) 1}
G0 TO 1S

RHO = HPTD ( PG{Il,yJdJdls TTEMPLILWJ) I}
CONTINUE

IF (LL)Y »,20
LOCETY IN LINE » FT/SEC

VELITIZNNY = 576e ¢ WROTG(114dJ)/ (PJ® RHO® DIALICIE)@0Z }
CH NUMBER JN LINE ,

MACH{II dJd) = VEL{II NN} , SURT (KA(IPROP} » RGAS{IPROP! » GC o
1 TTEMPLII JJ) )

NSITY OF GAS

RHOG({II,JJ) = RRO

GO TO 30

CONTIRNVE

FPLEL = LIQUID PIPE LINE SURBRQUTINE

1PLL

232



L1

D01¢44
00145
001146
Qolsgy
go170
gglzo
oniz2
oolrz2
o172
ogira
ootrz4
00174
0oi7s
Qol7s
nolze
0gi7é
00ly7
¢oizz
aglz7
00200
Nozoo
Dgzoo
agzotl
op204
pozp4

80284

go<ns
po2g5

gozné
oozt
00210
ooz}l
002y}
oa21}
Do2i2
00212
o214
0024
00214
GDZ 4
00214
op21%
DozZ16
ooz 7
00220
noaz!
00z2z2
00223
Gnz23
o0z24
0gza4
00224
0g225%
00225
0gzz5
o0z225
0oz226

Fhe
97e
98¢
29«
100«
10te
1GRa
103
104¢
105+
104
107
108e
10%e
1o
1lia
112
fl1de
Lide
115«
I1lé5e
Li7e
118«
1i%¢e
120e

t#s

1232
j2de
125a
1240
127
[280
129

130

13]«
1320
1339
[l4a
1360
1360
137+
133e
13%¢c
t4Qe
1d1e
142e
143
ILLE]
450
I46a
147a
J48e
1499
1500
i5i#
[52a
15)e

w TFOR,»  FIPL,PIPL DATE 210871 PAGE

RHQL ( [PRUP RHO
VELITT 1} .‘Iaﬂ'ﬂor!\\uOTGHI.H / {RHOL{IPROP}YaPlaplalilliles2)
30 CONTINUE
TITEMPLITaJJ) = TTEMPLIT+JJd) + VEL(ILWNNI9ao2/{2.0%GCoFReCP{IL}]
IF {GEE.LE.Ds) GO T0Q 35
C GRASHOF NUMBER
NGR{II1 RN} 3{GEES(TENV = TTVEMP(II,JJ))2DEae2spIALO{l]1) o3/
° {TENVeYISEne2s1728.)
35 CONTINUE
¢ PRANDTIL NUMBER
NPREITZNN) = {(CPULT)ovISC{II}}/KTHER(II)23400.0
¢ REYNOLDS NUMBER
NRELIToNNY = WpUOTG{i1sJJ)/{PIepIALI(ETIOVISCliII®30U}o |44
C KUO FRICTION FACTOR FOR SMOOTH PIPES =~ PG+383 CHes HANDBOOR gQ. 24
FRLEITWNN) = F+4En3 + 1o25Em] & (NRE(II NN})as (~0432)
¢ FILYM COEFFICIENT INNER wall
HO({I1 NN) = KTHER(11)e0a0d/DIALOCIT) 0 {NGRCET NN)aNPR(IL yNNY)

[ sHOEX® 120
C FILM COEFFICIENT [NNER WALL /
HICILWNN) 3 KTHER(I[}#0e023/DIALICLIL)}S{NRE(CI] yNNIooHNRE
a NPR{1]l,84N}eHNPR}012,0

¢ BSTIMATE INNER WalLL TEMPERATURE
DO 40 N=l,2

C ESTIMATE WALL TEMP
THWALL{TT NN} = itHD:II.NNa+RAD:=TENv + HICII NN} eTTTEMP (I ,J1 )/
DiJEsBN)+RAD + HI Ii NMJ 3
¢ RADIATION EQUIVALENT 'HEAT TRANSFER loffdidtend
RAD 2 Qel714E~BREMISII]I) o cTENv+TWALL(Il.NN)J ®
o (TENVosZ ¢ TWALLIILsNN}oo2

4p CONTINYE
HRAD{1! Ny = RaAD
C OCOVERALL HEAT TRANSFER COEFFICIENT
UADCTI 1NN @ 1o/l a/ttHOITINNY+HRAD(IT NN Y2 AREAQCIL) =0/ {HIl]]
@ sNNTSAREARCTTII] )+ {AREAKCIE) /WTHCONITIL)) )
cC . PIPLL
IF {LL.EQe}) GO TU 5g
¢ TOTAL LINE STAGNATION TEWPERATURE AT E£ACH NOBE IN LINE
TTTEMPIJladu*l) = TENV-(TENV~TTTENP{II v JJIII/(EXPIVACGIITIANNInDsl&/
I{P{oRHOGIIT 4 oDlALR (Il endaVEL(ITI yJJioCP(I))))

C FRICTION FACTOR LINE
€ STATIlc PRESSURE IN LINE
C
X011} o MACH{IIT:JJ)
x{2} 8 TTTEHP{11,Jd.0)
X{31 =z TTTEMP{IlsJJ*1?
214 e FRL(II,NN)
A{5B1] = DELXLA{II}
XU&} = BIALILTI)
X7 n RA{IPKOP)
[«
CALL FCOMPL (X HACH({I1:JJ4L)},6F3}
c '
¢ MACH WUMBER DIFFERENTIAL EQ

PEIIEadJdtl) 5 (PGLTL 4 JJ)oMACHTIIT s JJ P I/7MACKHIT L W ) aoQRTI(I+IKAL
FIPROPI =110 e 5aMACHC [, Jd) a2} /(1 +(KAIIPROP)m1)eaSalACH{ Tl sdutltne2
ZYSTTTEMP Il yJJ+ 11/ TTTEMP (1T 1))

C STATIC TEMPERATURE
TTEMP{IIyJdJd*1) = TTEKP(LILyJJIIaTTFTEMPLLILI s J+ L)/ TVTEMP{IEsJdJl #

233


http:MACH(ll.JJ
http:HRAO(1I.NN
http:NHE(ll.NN
http:TTEMP(Il.JJ
http:NGR{Il.NN

(AN

B FOR,o FiPL(PIPL DATE 310874 PAGE 234

op226 1540 a (el % GeSe{RKACIPROPI-T+DIOMACH I dJd) 002/
D224 iB5e . {140 + DeSe({Ka(iP ﬂOPJ“lnUJnNACH(lindJ+l!v“Zi
00226 1564 € FLUWRATE
aozz7 1570 wBQTELLY ,Jd+l) = HDOTG(TIL,JJ7
goZz? [58¢c [ TOTAL FPAESSURE
un23p 1590 XX = (1aQ ¢ (KACIPROP)wl 0ol S5oMacChlllyddine2) oy
90230 150w ¢ (KalIPROPI/{EALIFPROPI~14.01)
an2al léle ¥y @ (1«0 + (KA{IPROFPI=[sT100.5eMpCHl{[[edudllaal] sae
oDz23t 142 o [KALIFROFP}/(RASIFROPY =) ,D))
co2az2 163e PGTEII Wl = PG{l]adu]exX
00232 1&4¢ FGT(LT ]t = PGI{IT el oYY
00234 16G% G0 10 78
a0234 1ébo cCc PIPLL
00235 1670 " B0 CONTINUE
0238 1680 CV(ITl) = CR(II)/KA(IPROR]
60237 169% A 3 (PLeDIALI(Illea2,/q0]ec,
neca4n 170% B = wDOTE(II, i) e D/ tRHOLIPROP) a2, neGCopsazaFBecY (L)}
GDz241 17to D = FRLIIT,1) » XLEMGLCTL} / DIALI(IN)
Do0242 1720 IF LHRSUJIIeEQ.]) 60O TO 40
qQazHq4 173e HROEDY = (0 & KLTEII})/(2,06Cap)
aoz4s [74» wDOTEE11;2) % #DOTGIIT. )}
noz2yh 1750 60 cONTINUE
Q0247 1760 Pgil1.2) = PGRII.IJ+RH0L1IPRGP)wGEEmXLENGL(IIlocus{aLPHAtiiizfﬁc o
b sa2 4
68248 #3483 rreartirez A i ene T TR e R e L1 1 1 wooTe
i 1790 . - P1T1.930CYILIN) ¢ Do
gozst ta0e LL & q
nozsz 19is 70 CONTINUE
anasz isze ¢
00253 {83% IF VRFLAG) 485
002546 184% WRITELS 4801 11+ sNNODEL IPROP
00Zss jg5e °, VELCTTWRNY dHACH T Dy} W KACIPROP 6
ou254 1Raa o, RGASTIFROP) S TTENPLIT ) J) ,TTTEMPLL] ) JJ ) PGLTT 4V
0286 187 L RHOGUIL ,JdJ} oNGR{UEL 4NN) yGEESTENV,D1ALOCT !
00286 jgdn °, VISCUIL) oNPRETTHVNNG L CPLLIT)  NRELTT, NN
U02sé 1eve o, DIALICIEY (HOCE I NN G KTRERLIT W HILL I NN
pozsh 1900 o, FHALLIIE ) NNY  HRADITITSMN) JUAQUIESNN) 4 AREAT(IL)
opgse 191 ©, AREATCI]) o AREAKISE) yWTHCONETH) 484D
poz2sed j§2e LY PLaFRLUTI  NR) 4 MACHELL ,Jyr1) ,PGLTTIJJd+]])
0p2sé 193 @, FTEMP (I deI:.hue?GCIr Jgerd
Doiz7 1942 8o FORMAT!lHD///ZHKIZHPIFL-RGUYlNE: 5K417 /7 B{IPBELS T/ 1)
gO330 1950 85 NN a 2
00231 1960 90 CONTINUE
0p333 1979 RETURN
06334 i19de END
END OF UNIVAC 1308 FORTRAN V COMPILATION, 0 #DJAGNOSTICE MESSAGE(S)
P1PL SYHEAL 1K 3 ave 71 oFizsizy 0 pR3BAITe i4 ;78
P1PL cobg RELOCATABLE 31 AuE 7 D7iasi2l 1 n2iboraz 48 1

B HOG

0 0216i0DD2 14 73
FBRyo PREG (PREG

tLELETED)
(DELETED)



9UT

[
UNIVAC

SUBROUTINE FPREG

STORAGE USED

FORy» PREG,PREG

1g8 FORTRAN V LEVEL
THIS COMPILATION WAS

(BLOCK,

ago! sCODE
auao SDATA
0002 FBLANK
aoo3 CONS
ooo4 INDATA
oons conM

EXTERNAL REFERENCES

ao0é SQRT

aog7z NWDUS
ag10 NIOlsS
potl NiQZT

qolz NERR3S

STORAGE
noGo gs0oo0s
0005 R 000t32
Q005 R pOSQi4
pONs R GOD226
Doo% R pO&37ée
DOCS R 003p3é
QoG% | 005052
0005 1 0g5066
0004 1 000553
D05 R 004772
0005 R 0050346
pOOS R 0ODR&3RS
DO0S R Q06336
0Dpos R 006312
D005 R 006411
oo0s R 003z2é
D004 R pOJI423
G005 R 006246
001 A0 le
ooiol 28
00lgl e C
nalpl 4o
aoigd S50
opioa b C

ioF
AREAQ
CANCT
Dlapd
FaTC
HQ
1SPT
MEX
NPLIN
PCN
PMR
PPO
PTO
RPMT
TPCG
THhaLL
wpoTaG
WTGC

DBONE ON

31 71

18H

AT 0%:28:05

ENTRY PGINT GOL153

NAME, LENGTK)

Quolss
ognosk
Qgooao
ocoge3l
Gl1s10
006525

(BLOCK, NANE)

aonl
o005
0005
0405
dopos
0pos
ogoo
0gos
£ 0gob
poos
000s
004
0005
o004
tops
GooSs
qoos

ASSIGNMENT FOR yaRIABLES (BLOCK,

gonids
g050é¢
006443
Q06277
006362
G03azz
acoQoz
co47546
002644
oosn7y
anéez4]
006721
006357
ooaogo
Qoédoy
g04354
00&245

T DT DL DD AL trr e N TD AT

SUBROQUTINE PREGIE}

INTEGER

PRIN,PROU

TYPE, RELATIVE

20k
CF.
CPJU
DHVENT
FBYC
HRAD
JJ
HR
NPR
PE
POWC
PRE .
R

5
TPCL
]

wi

6005s
Qoos
0005
0005
0005
agos
coos
0Qos
Qoos
o005
opos
0004
0004
vogn
unod
gopos
0805

LOCATION, NABE}

DTN D NG e O e b e D 0T O

3.2.46 PREG

0Qogoo
oa423
onso0é
0646360
oosild
005110
BRasdos
opsin2
002742
gnaz72
006350
o0ps707
05754
ago004
Golli32
cpatla
004750

AREA
CGGTC
CSTAR
ETAT
FRL
ICHON
JUN
MW
NRE
PG
POWF
PRIN
RFLAG
T
TTEMP
UAQ
WNOZ

0oo05
Qoos
0ogos
goo3
0003
ooao
0004
poos
Boos
ones
noos
ooo4
ooo4
o0os
0005
ofas
Qogs

A DD LW TN RWws 0 TV AT D

oooo7Y
006436
006355
0ooog2
oooopot
0ooans
0G3413
002552
QUG264
gn3sz0
008343
006401
Vo571t
005044
00é6317
003512
006253

AREAL
CGTANK
CVEL
FB

]

il

KA
NGR
PR
PGY
FOuT
PROU
RGAS
TC
TT1
VEL
wo

3} AYe 7y

0005
o0osk
oogs
QQos
ggo5
Q000
oaR4
Goo4
gogs
0003
anos
o005
noos
Qopos
. QooS
0000
0Qus

TIDID DM DAL Dew0es 200 A0

Qo700
006431
oogoas
006370
op3j3e
gouagod
0045613
Qociog
QQd744%
0no0oon
0oéano
0046334
goi4az
006446
Q06324
coong3
Gpe3sl

9:28

AREAK
CLTANK
DEL A
FepC
Hi
1PROP
HACH
NODEL
FC

P1
PP
PT3
RHOG
THOC
TYe

1103

*
.

Seq43dy



LiT

7o

8a

e
10#=
[le
120
13o
f4e
15e
lée
172
18¢
19a
20e
Zle
220
23e
24n
25e
260
27e
28+«
2%e
Jge

Iie
ize

33¢
i4e
35¢
3é6a
i7e
38e
i%e
40
lo
42e
430
q44e¢
450
Y60
470
4ge
490
509
Sjle
B2e
53¢
S4e
55
Gée
570
58¢
829+
&0#
bla
420

END OF UNIVAC

nnNon DN

1]

FOR,»  PHREG,PRES DATE 310871 PAGE
RE AL KA,MACH

DIMENSTION  KAL2) (RGAS(2) ,NPLINE(IO},MACH(30,201,PRINIL0},PROU(1Q)
® WDOTG(A0,20) , TTEMP{I0)20},PRE(1014NODELIZ0)

COMMON /CONS/PI,GC,Fp
COMMON /INDATA/5{S00m)

COMMON /COM/AREATIN) ,DELXL(3IB) 4 AREAI(3IO) ,AREAC(I0) 4 AREAK(30)

@y DIALICDD) ,PR{G)+sPG{20:20) ,RHOG(30 201 o NGH(ID 42}
°, NPRU3042) 4 NRE{30,:,2),10030,2),HI{30,2) T alL130,2}
e, HRADI3042),Upa0030,2) ) VELI3D 423, JUN(IOsPGT (30,207
oy WNOZLG) yMRIG) JPCLA) JFPCNTE 2, CSTAR{G) 3 CONCT (D0}
ey PHRUS) G TCU6Y +ISFTL6) (GFi6) JHEX(EI WPEIS I MC(S) , JCMON
by FRLU3C 201 ,POWCIS)  RTGC(S) s WOL10) y0i(LlD)IsOHVENTPPLIS)
oy PPOLSY sRPHTIB}, TTI(S)sTTO(S),PTI(S) yPTO(S} ,POWTIS}
L) PORFUS) s cVELSULR,ETATIWT ,FaWclal FpPClb}
LY FOTLlb ) TPCLIBI s TPCG(5) s THOCIS ) (CEGTCL6) +CLTANKIG}
¢y CGTANK(5) ,cPJU(S,10)

EQU]YALENCE

(sil8o4?katid!} 1 (5630181 REASIL) 2 (8¢ 364) NPLINELL))
30562418 yMACHIL 10 4y (SL3528 1 PRINGL} p (S(3458) ,PROU(E))

18121 ow00TEI1911) wUS( 6030, TTERPLLi0) 4(S(3538),PRE(]I]

(
[ &5)¢NODEL{L1})
(3G53F+RFLAGY,

PRESSURE REGULATOR

ARIN = LINE CONNECTED To PRESS REGULATOR INLET
PRIN = LINE CONNECTED To PRESS REGULATOR INLET

PROU = LINE CONNECTED TO PRESS REGULATOR OUTLET

311 = PRIN{I}
{PROP m NPLINE(LID)

Jd = NODEL{Il)

nW oo gDOTG(I] )

T a TTEMP(I]du}

I = PROU(I!

IPROP = NPLINE{IL}

S = |

CENSITY OF GAS .

RHUG(IT,Jdd) & PRE(I}/(RGAS{IPROP)?T 144,
MACH NUMBER

HACHILITsJW) = Ha®h / (RHOG{IL»Jd) ¢P] eDIALI(II)ee2 =5QRT
¢ { RA(IPROP) aGC oRGAS(IPROP} 27 ))eli44.

FG(l1,JJ} = PRE(I)

TTEMP{II4dd} = T

WDOTGLI1sdd] = iy

IF (RFLAG) 20,

WRITELG,1001,11,JJ,PRIRCT)

@, WROTGL{I Ly JJ),TTEMP (11 ,JJ)PREIL} ,RGAS(IPROP,
o, We T RHOGLI 1,040 ,P1
L VODFALE(II) JKALIPROP) 4 GC
10 FORMAT(//724%12HPREG=ROUTINESAHI7y Z/72{1PBE1IS:7/)]}
20 RETURN
END

1108 FORTRAN V COMPILATION, 0 »DIAGNGSTIC* HESSAGE(S)

2348


http:HRAO(JO.21
http:I1ACH(30.20

8LT

PREG
PREG

B HDG

CODE
&

FOR, o PREG,PREG

SYHMBOLIC
RELOCATABLE

FOR e PROPTY,PROPTY

31 AUG 71
31 pu6 71

DATE 31p87¢ F

p%:25:23
n%iz2s;2l

’.

AGE 237

02163000
021464544
DZlé4610

14
34
14

b2
1

15

(DELETED)
{DELETED}



6LT

o

FOR4o

3.2.47 PROPTY

PROPTY,FROPTY

UNIVAC L1108 FORTRAN V LEVEL 2206 Q018 F5018H
THIS COMPILATION #AS DONE aN 31 AUG 71 AT 09:28:G7

SUBROUTINE PROPTY ENTRY POINT 000136

STORAGE USED {BLOCK, NAME, LENGTH)

oond
oogo
noo2

eCOQE oonzié
eDATA aooats
eBLANK 000QQCO

EXTERNAL REFERENCES (BLOCK, NANME)

STORAGE

0001
0004

‘8006 R

“goipi

aolind
0olo3d
ocoipd
golo4
golos
goins
00105
00105
oping
onios
Qal0s
0oigs
a0lioé
00107
0oiio
ool

Qoliz

aoQl
oao4
¢oos
00gé
gon7z
0o1o0
[thER
aoi2
aGtl

op14
go15

HP TD
RPTV
HPTTC
PTHEAT
arTo
OFTY
OPTTC
0PTCP
KZOHZ

NERRZS
NERR3s

ASSIGHNMENT FOR yARIABLES (BLOCK, TYPE, RELATIVE LOCaTION, NAME)

googli lob Qoatd ogGoosy zgl agol ocooilé 3ol

R 00QGOOD HPTY
00QG00 PTHEAT

io
Z»
Je
4
Ba
be
7o
Bo
X
J0e
1le
120
132
140
15a
1o
17¢
18s

agl2 ] 000000 QPTCPR 0G07 R Qoogop QPTD

SUBROUTINE PROPTY (NeP,T,SYeMUK,CPPR)
) REAL MUK
cC THI5 SUBRQUTINE DOES PROPERTY LOOKUPS FOR
cc VARIOUS MATERIALS
GO TO (i0,20,301) N
lo CONTINUE

[a]

: LOOKUP HYDROGEN DBATA, N=1l
FUNCTION UNITS = HPTD = pLaMd / FT3

w HPTY = LBF-HR / FT2
HPTTC~ B / FT~HR=~R

» HPTCP~ B8 / LBM~R

SAME FOR OXYGEN

aWalaRaNalalyl
]

SY B o/ HPTOI(PT) ¢ (728,

My HETYE(P+T) ® 3242 & 36000 / 12,
.3 o HPTTCIP,TY / 2. ¢ 3600,

cP m PTHEAT(P,T,1}

PR s CR @ MU / K

Qou3 R o0Qoooa HPTD
o0Gl1 R 000000 ¢PTTC

Al aYs 74 93

GOG5 R 0004000 HPTTC
Qoio R 000QO0 QPTY

28

70

%3



08T

i FOR & FRUFTY PRUFTY UAIL GJiwgr|g Friwo 3T

oo113 19e REqURN
pol)4 200 20 CONTINUE .
noi1A 2L ce TP OKUP QAYGEN DATA, H=2
ooils 229 SV 2 |4/ OPTRIPyT) » (728,
0oglie 23 MU & QPTY{PyT)! o 32+2 » 3600G. / 12,
00137 24= K o OPTTCIPsTY 7/ 12. /7 3600,
goi20 250 CP 2 OPTCP{P,T)
opizl 2&a PR = Cp 2 HU / K
oplz22 27e RETURN
0a123a 28a 30 . CONTINUE
paiza 2o cC LOOKRUP H20-H2 FOR MRe]la0, N=x3
0ol2y 30e CALL H20HZ (P4T,5V MU ,K,CP,PR)
poizs 31e RE TyRN
0pi2é 320 END
END OF UNIVAC 1108 FORTRAN V COMPLILATION, 0 9DIAGNOSTICe MESSAGE (S}
PROPTY SYMBOLIC 30 APR 71 11320104 0 01520130 14
PROPTY CODE RELOCATABLE 30 APR 71 1li20104 1 01521030 &4
‘ 0 01521060 i4
B HDG B FORs® PTHEAT PTHEAT '

3z
|
15

(DELETED)
(PELETED) -



181!

&
UNIYAC |10y FORTRAN ¥V LEVEL
THIS COMFILATION WAS DONE aN 3|

FOR,

FTHEAT ,PTHEAT

FUNCTION PTHEAT

STORAGE USED (8LUCK,

anol
q0049
Gaoz
0003

°oCOPE
CDATA
aBLANK
SPHEAT

EXTERNAL REFERENCES

ENTRY POINT 000Gs17

MNANE , LENGTHI

0pnaezs
Q0paa4
0paaQo
0pz432

(BLOCKs NAME)

2206 0Gle F5polgH
Aug 71 AT p9izZaua

3.2.48 PTHEAT

LOCATION, NAME}

RN =D

L

gpol73 1200 gool
Qooz77 t8oL 000l
000540 220L gool
0oQoéY HOL fafefal
oppi22 oL noog
Golz2ts Qv gooo
Qgpzs1l Fi pEgu
apo2sé T Qoon
ouQpoo Log noag
guopiz PTHEAT goao
opoz213 TS

A e T

pogzo3 13pL
o003l 1904
oopss50 23pg,
000D67 500
000067 gp
gootll op
QUg253 Fp
000241 (s
080045 MA
gooz4d 1

o an o 6 & 2 8 0o e 8w e PTHEGOLD

COMPUYES THE SPECIFIC HEAT OF HYDROGEN FOR EJTHER

ouod NERR3S
STORAGE ASSIGNMENT FOR VaREaBLES felLOck, TYPe, ReLaTIVE
aooi goel37 i1o0L 00l ouoi7o 1104, aont
[sh]s}! 000232 5oL ooni 0002496 370L 0001
anol 400353 2po oool 000524 210y oooi
0001 000602 240L ool Go00%Y anw Gool
0ol ooolo7 7ou ool 000I17 8oL 0oot
Goa3 R 00DBOO CP G000 K 000261 cicP 0p03
0000 R QDO2EQ F 0oon R 000257 FF 0oao
e0o0 1 0o0247 I 0000 [ Q0C254 p a0y
Qoou § 0Q0UzZ3 Jp Coou § 000249 KTR ouoon
GDO0 R goo242 P doug R QOODL77 ps5 g6o0
Qogo R 00024% TH 0000 A 000252 T4& o000
001n0 e (Do ¢ d & o a % a © ¢ & + & 9 0 6 & a4 4 ¢ 0
n0ioo 20 o
a0loa 3» ch PROGRAMMER AND DATE
001g0 4o ch NATIONAL BUREAU OF STANDARDS
goiog S5 <D 19647
agion 69 co
0n100 79 co DOCUMENTATION AND DATE
onioe 8o co Je leo PREWITT
eoloo 70 4 DECEMBER 1970
ooloc 1Ge q)
noioo ita cb PURPASE
aoioa 120 co
anio0 13e co CONSTANT PRESSURE OR CONSTANT VOLUME.
colgo P40 ¢D
goiaoo i15¢ ¢h USAGE
Qo100 lé0 co ‘SH @ PTHEAT (PRES,TEHMP+KTRANS)
aolod 179 4]
soj1go laa o DESCRIPTION OF FARAMETERS
palgo 190 ¢o

PTHEDDZQ
PTHEDDAD
PTHEGOQ4D
FTHEQOSQ
FTHEDOSQ
FTHEQQ7D
FTHEDQES
PTHEQDYO
PTHEOIQOD
PTHEDLLQ
PTHEDL1ZO
PTHEDL3Q
PTHEQ1HO
PTHECLSO
FTHEG)GD
FTHEQLTO
FTREJLHO
PTHEQ Y90

Al AuUG 7y

gaoi
e]s]s}]
q00i
00ai
Qoao
ule]a]s)
poon
aooo
agoo
oaco

ogn2z7?
paogs|
poo2as
guolod
N00133
QooibS
Qpozss
pon264
plDZ4e
Qpo227

7;28

1400

zZQL
212¢

604
T
BT
F1

TL

'
.

84278



28T

00iad
0g1po
ootlgo
Qoipo
aolpo
agloo
oalao
goigo
oo0lao
003100
oglon
Qoigo
galoo
00100
Coloo
folioh
goiat
goige
a0lao
0oloo
00lgo
0Dioo
notoo
ooioo
001a0
aolgo
o0Gloo
0olgo
00lo00
goloo
coino
goloo
Co100
a0io0
gotion
colgt
o0ina
00 n4
Qo104
GD1g5
polo?
ogio?
polil
gt}
opL3
00115
goi?
00117
o012
oozt
onl123
goi23
0ol as
0012s%
go127?
oni27
0p13l
g6D13z

208
21e
22¢
23»
248
25¢
260
270
289
29
3ge
iie
Aze
33e
Jqe
kK1-T
34w
37e
38
13»
40w
fle
Y420
43¢
4He
45¢
Héo
47¢
48¢
490
50=
Bto
52e
S3e
54¢
S5e
YR
57
58a
S5%e
apge
&le
b2e
él1e
4o
&58
6460
479
[ XK
b%a
fge
71e
72%
73e
Tya
759
769
778

<o
co

[

co
co
ch
co
co
co
co
co
co
<D
co
co
co
<o
<D
co
co
<
co
cp
co
¢D
cb
<P
co
co
€D
¢co
co
co

co

8 FOR, ¢ PTHEAT (PTHEAT DATE 310871 PAGE

INPUT X y 2uG
caLL EQUENCE 210
F - PRESSUYRE - PS1A PIME0220

TEMP - TEMPERATURE = O R PTHEDZ30
KTRANS = KEY PTHEDZ4D

= | ~ CONSTANT PRESSURE PTHEOZ50

= 2 = CONSTANT VOLUAE PTHEQZ260

m 3 = CP/CY PTHEG27D

COMMON PTHEQZBO
UNKNOWN PTHEGZ?(Q

PIREN300

cuTPuT PTHEQ3 10
CALLING SEWUENCE PTHEQ320
PTHEAT = SPECIFIC HEAT OF HYDROGEN PTHEO3 30

PTHEGI4D

REMARKS AND RESTRICTIONS ‘ PTHEDQ350
THE BLOCK DATA ROUTINE BLK2 HUST BE USED #I1TH THIS PTHEDISQ

PROGRAMS PTHED37Q

THIS ROUTINE WAS OBTAINED FROH NASA/HSCs PTHECG3BO

PTHEDITO

SUBPROGRANS REQUIRED PTHED400
NONE PTHED41Q

PTHED420

HETHOD PTHED430

VARIOUS CHECKS ARE MADE ON PRESSURE AND TEMPERATURE TO PTHEQ4 4O
0aTAlN PUINTERS FOR THg INTERPOLATION QF SPECIFic HEATs PTHEOHEG
THIS ROVTINE WAS OBTAINED FROM NASA/MSC AND IS PART OF PTHEO4S0

NgS COMPUTER PROGRAMS FOR THERMODYNAMIGC AND TRANSPORT PTHEOH7Q
FROPERTIES OF HYDROGEN FROM | TO 5000 PSIpA AND FOR PTHEQY40
TEMPERATURES FROM THE TRIPLE POINT (ABOUT 249416 0 R ) PTHEOHTO

T0 5000 0O R & AUTHORS ARE WedeHaLLs RaDsMCCARTY AND PTHEQS00Q

HeMaRODER , NBS REPORT ND 9288 , AUGUST [B. 1947, PTHEDELD

FP 188 , NASA ND N67=-35527 fTHEGS 28

PTHEOB3Q

Cho o o # o # ¢ o & &8 2 © ¢ a 6 0 ¢ @ « & 9 & o # a4 o« @ & ¢ 9 ¢ « ¢ & & PTHEQB4Q
FUNCTION PTHEAT (PRES ,TEMP ,KTRANS} PTHEDBSO
COMMGN/SPHEAT/CF(653j,CV[éSJ; PTHEOS4DO
DIMENSION LucilaisJPtlei;thlSI-BPtiel.nPiiaigaTtlainDT(IBiaPS(IZIPTHEDEFG
1e7S412),THLLELO) PTHEOSSHO0
DATA PS/ 190223203901 Besl4es25409H43v36F097F0012B09}5100])80e/ PTHEGS7Q
DATA TS/249eB45327e07+29081433:07+36¢1853%:96s44012980433351997, PTHLO&DD
1549079154607 2457 046/ PTHEGS 1O
DATA LOC/ 115007 10134133 1410170,165,220892649,348437254264492,528, PTHEDG20D
1SB4,6264438/ PTHEOS3D
DATA JP/7 3336353294173 427 9437485697 373202/ PTHEQGHD
OATA MX/548949439002020492459247 04 943535:0,0/ PTHEQGSO
DATA BP/0¢320es0er 100000 i00s™100003146F 081090 146F061587484,587¢B4PTHEDASLQ
1¢00e100221 0004023400400 c0es PTHEQG7O
CATA BT/26000+2600e42600032600¢t8000130001120e¢0l1200125:2:270s720 PTHEDSGBD
185 4925,456,,26,:%),:258,,25./ PTHEDSYD
DATA DP/Se+40e+200v010000147G02+20000+1175+8852F3:¢921}11754068 PTHEO7 OO
114663 14960F604 7344831000 v100012001 200240 M40/ PTHEQ7 1D
DATA OT/400es400r 140042800036 0001100¢13003s300s)2e69F0830849e450p FTIHRED7 20
15¢1Haps8esdoyB8a/ PTHED730
DATA TL/724¢B465270 1754290310131 ¢2994330[76134¢962136067213803]7 PTHEO740
139704+ 414507 PTHEGT SO
10 P=PHES PTHED7 6D

[F{PsLTele0) P=}sd PIHEQ?7OD

241


http:IFIP,LT.l.OI
http:117S.68,29309Z.117S.6H
http:JP/7,3,ooS,Z,'I.9,9,'1,7,Q,9,o,o,7,7,Z.ZI

egl

00134
Qo135
0G13é
agl4o
noid2
o144
gol4s
aois0
ooisl

ogis2

Dgisa

00154
0ojss
Qo157
Q0140

Qolal
00142
anlas

0diés
0a1s7
gQ170
coi71

goi7a
00174
00178
00176
oni?7
00200
oo202
gp2n4
0cz2os
po20é
0ozjo
oozt
op2t2
opz13
09214
00216
a0zy7
g0220
po2z2
00223
00225
no2zé
0oz27?
po2ap
0023t
00234
00237
poz4l
og242
00243
00245
00246
Dp2s50
0g25l
pozs2
00254

78»
79¢
80e
gle
829
83»
B4e
85w
Bbo
879
&8s
a9
G0e
?la
920
?3e
PR
95
Foe
F7e
980
F9e
1ag®
1G1e
{020
Q30
{04a
i105%
1062
1070
108«
1G9s
ii0e
Ylie
Ji2e
fl3e
lits
115a
-1
117e
jlée

119

1200
12
12z2e
1230
{240
}25¢0
134n
L2749
1280
125e
1309
1310
1320
133e
134e
135«

20

30

40

S0

&0

70

&0

ea

100

120

130

140
150
160D

170

180

FORyo PTHEAT ,PTHEAT Date

FTrTEMP

KTRZKTRANS

IF [TaLTelZée} 6D TO 9@

IF (ToLTeze004l GO To 50
IF{T+GE+5000e¢) T24999,99999
1F (Peggel00e) GO 7O 30

1F ‘P!GE.30I} g0 To 20

Ny
60 To 200

he2

G0 To 200

IFf [P«GEe}OLBs) GO To 40
Ne3

60 TO 200

W= 4

G0 To 200

IF {TelLT230Q0) G0 TO 70

IF {TeLTe8006) GO TO 40
NRG

G0 Te 200

N=g

GO TO 200

IF (PelLTe146%¢6) GO 7O 80D
Nx7

G0 Yo 200

nN=48

G0 TQ 200

IF (PeLTe587.84) G0 T0 120
IF (Ps+LTe}46%céd} GO TO !QQ
Nz g

G0 To 190

1F tPoLTO10280720AN:DoToGEa7ZeUaAND.T=LTD9D.Q) GQ TG 110
N=10

Go Y¢ 1570

Hoil

G0 To 200

iF (TeLTeBle2 60 TO 130
N=12

GO To 200

iF {Pal.Te]lé0e) GO TO 150
THR (o BsBETEYTE=TUPn | 2613701E~3)9P¢+10353383)9p+43.8056878
IF (TeGTaTM} GO TO 180
N=13

G0 To 190

Ne 14

G0 To 200

D0 140 1=2,12

[F ¢P=PS(TI}1?) 17011704160
CONTINUE

I=}2

THBTSE J«1 ) (TSETi=TS( I« te{pP=-PS{l~1)1/{PS{1imP5(l=1})
iF {TeGEeTH! GO TUO i8¢

ER R

IF(PolTeH0e! N=l7

GO TG_l?D

N=jé

IF(PolTat0n} NalB

G0 T0 240

31087 PAGE

PTHEG?780
PTHEGQG7 70
PTHEQBDGQ
PTHEQSLOD
PTHEQBZD
PTHEDS8 30
FTnEGBQQ
PTREQSSD
PTHEOBSED
PTHEQBTO
PTHED8BEG
PTHEQBZO
PTHEDFOOD
PTHED?1A
PTHREGY20
FTHED? 3O
PTHEQ?4Q
PTHEO?S0
PTHEQ?60Q
PTHEOGY?0
PTHEOSSD
FTHEG?90
PTHEICOO
PTHELOLD
PTHELIOQ20
PTHEI03D
PTHEIOYO
PTHELDSQ
PTHEL1060
PTHELDZ70
PTHELOSBDO
PTHEL1O%0O
PTHENLQOD
PTHETLILO
PTHEL 120
PTHEL L0
PTHELL40
PTHELES50
PTHELLGD
PTHEI 70
PTHELNLBO
PTRELIL19Q
PTHEL200
PTHELZ10Q
PTHEL220
PTHEIZ230
PTHEI 240
#THELI 250
PTHEj26G0
PTHELR7O
PTHEL 280
PTHE}) 290
FTHELI3UO
PTHEL31Q
PTHEL 320
PTHEL33Q
PTHE] 340
PTHEL3SD

242



y8t

1?0

200

210
220

230

20

END OF UNIVAC

00255 1360
00256 137
g02s7 138e
on2al IREA]
00252 14ae
o253 149)e
anza4 1420
0026é JH 30
oQ2a7 1440
oo270 145«
og2arz 14450
D273 147=
noz274 148a
00275 149>
DO2746 150
Q0277 I51e
ppa3po 152e
ooaal 1530
00302 1S40
0p3nd 1562
no3op4 1548
0030s% 157¢
poan7 158¢
op3aLld 15990
opa)3 §60@
00314 1619
00315 162¢
RG31é 163%
Lgazo lé4te
op3zt 165+
oN3zz2 fabe
0o3z) 167¢
00325 1480
po32é 1470
00327 1709
00330 1712
PTHEAT
FTHEAT

B HOG

CobE
)

T T % g 7 FITTGART ¢ THGAT YHI-
) 1)

P IF R PRV O e -

FrP/587,84 PTud 60
laf ; P?‘JU
IF(1aGToB} PT a0
Fl=l PTHEL 390
Fzf=F1 PIHE 140D
TQalleOnFlaTL {1+ 4FaTL{I+2} PTHELH!D
IF{T.LT.TQ} T=THR PTHEL 420
FPou{PmaP{N})/DPIN) PTHE1430
iPafp : PTHE 1440
IF{EPGTeHXIN)} IPaMy (N} PTHE1 450
Fialr PTHE 1460
FafFP-F1 PTHEL%70
FPal,OmF PTRELHBD
FIa{T-BTINI}/DTINY PTHEL14%0
ITaFT PTHEL1508
FlalT PTHEIS O
FFaFT=F1 PTHEIS20
FT=1+0-FF PTHEIB30
I={TaJP{N}+lP+LOCIN) PTHE1540
Jal+JP (N} PTHEL550
IF (KTR+EQe2) GO TQ 230 PTHEL1560
CTCPaFPeFTeCP (1) 4FoFTaCPIE+1)+FPoFFaCP(J}+FeFFoCPJ+)} PTHE1570
IF INeLTol300RWNoGFES}7) GO TO 220 PTHE1580
IF (NeLTel5} GO TO 2i0 PTHEISSC
CTCPaCTCP/(1B74506-PoaaS (T=TH)o28413) PTHEI 600
G0 TO 220 PTHE1G6I0
CTCP=CTCP/UABS (T=THI/1eB+aBS (P=187.506)°+008008982) PTHEL&20
IF [KTR+GE»2) GO To 220 PTHEL63D
PTHEAT=CTCP PTHE 1440
G0 To 240 PTHEL450
PTHEATSFPOFTOCY(T)+FeFTaCV {1+ )+FPaFFeCYiJi+FoFFocy iyl PTHEL660
iF (KTReLT+3) GU T0Q 240 PTHELG70
PTHEATRCTCP/PTHEAT PTHE1 650
CONTINUE PTHELSID
RETURN PTHE}700
END PTHEL17:Q
1108 FORTRAN V COHPILATION, 0 oDIAGNOSTICe MESSAGE(S)
SYMpOLIC 0F MpR 71 1Bj4Bi48 0 G§}575256Q°
RELUCATABLE 30 APR 70 J13Z0i06_ | 01521402

FORsy@ R2DPyR2ZDP

0 0f521432

14
24
14

i8¢
i
40

[DELETED?
(DELETED)



S8BT

3.2.49 R2DF
R FORy® RaDpR2Dp N

UNIVAC 1108 FORTRAN y LEVEL 2206 0CI8 FGgi8H
THIS COMPILATION WaS DONE ON 31 AUG 71 AT 0932810

SUgROVTINE R2pP ENTRY POINT 0OCGQI)
STORAGE USED {8BLOCKs NAME: LENGTH)
ooot 9CODE pooots

Gooo 2DATA toaooes
0og2 $BLANK 080009

EXTERNAL REFERENCES {BLOCK, NAHE)

00p3 NERR3S

STORAGE ASSIGNMENT FOR VaARIABLES (BLOCK, TYPE, RELATIVE LOCATION, NAME)

poial le SUBRQUTINE R20P (R, D)
Golgl 24 Ceosne
roion3 3o DOUBLE PRECISION
g0la3 4o e .D
0gtina Sa Cecene
oolod ba D » R
ooios Ve RETURN
B0ipe 8a END
END OF UNIVAC 1108 FORTRAN V COMPILATION, 0 *DIAGNOST]ICoy MESSAGE(S}
R20P SYMgQLIC 30 APR 71 1120807 0 01523142

R20p COPE RELOCATABLE 30 APR 71 113120307 } 01523322
. 0 01523352
B HDG B FORs @ SAT,5AT

AUG 71

4
24
14

-]
1
a

?:283100822

(DELETED?
(DELETED}



981

3.2.50 SAT

G FORys6 SAT,SAT 31 AUg 71 Fi281i1e602
UNIyAC 1108 FORTRAN y LEVEL 24 Ci8 Fsp18H
THIS COMPILATION WAS DONE GN 31 71 AT dei28:1}

SUBROUT [NE SAT ENTRY POINT 00GO40
STORAGE- USED (BLOCK, NAME, LENGTH)

oaol *COQE copgs2
ooag *DATA oooplaz
¢on2 *BLANK 0Q000GO

EATERNAL REFERENCES (BLOCK, NAME,

Qo3 BETA

0004 NERRZS
gons NERR3S

STORAGE ASSIGNMENT FQR VARJABLES (BLOCK, TYPE, RELATIVE LOCATION, NAME}

0001 oogolD 10p ogn!l Q0gn22 20L 0003 R 0GOO000 BETA 0000 ) 0003120 |3 .a000 g 00Q121 NPH
oooo 1 goolzz2 NPO ooo0 R oDGo24 PH 6pa0 R gpog74 PO ooop R gooooo tH 0000 -R Q0050 ¢
ooiol teo SUBRUUTINE SAT [ IFLUIDs PX. TSAT
ooinl 20 C
0olpt 3e C OBTAIN SATURATION TEHPERATURE AT INPUT PRESSURE PX
aoi1ol Yo ¢ IFLUID = 1=HYDROGEN,; 2=0AYGEN
00101 5o ¢ USE LINEAR INTERPOLATION OF SATURATION P~T TABLES
goigp! 'Y C
00103 7a BIMENSTION TH{Z20}, PH(20), TCG{20), PO{20)
00104 ge OATA  TH / 3H.26) 36449y 38434y 41291 4345299+ 4540, 47,022,
004 %o I 48.H&H4y 4907489 E0+982s 52.047 Sbob 890/
Quaiod 100 DATA NPH 71279 PH 7/ 1Qes 1He86%6) 2009 3A0e¢y H40er S0en &Dey 704,
0004 11 1 B0ey 904, 100s¢ 15043890,/
oniyl 12% DATA TG /7 185es 190+ 1950y 200+ 205¢r 210w 2}50s 220¢r 225e
oo1yl 139 1 230+ 23583 2490++ 2454 25099 255¢s Z6{0vs 265es 2704 2754
aott! 140 2 278.586 /
nolyz 15e DATA NPO /204y PO / 46426)s 57:2B6 4 7041634 85.040: 102409,
DpDi113 1460 1 121251y 19349 1680201 (95824 2264593 20600662 2980245 33F+82»
optl1a 17¢ 2 384096y 4340551 488.56y SH7e6%s 612080 &53406r 737006 /
ogl13 18 C
00116 192 GG TQ {10,20%, [FLUID
0g117 2Q0e 10 TSAT = BETA {(TH» PHs FXs NPH)
00120 21e RETURN
oolzi 22 20 TSAT = BETA (70, POy PR NPO)
Qpiz2 23e RETURHN
0ol22 24a END
END OF UNIVAC 1108 FORTRAN V COMPILATION, 0 «DIAGROSTICe MESSAGE(S) .

SaT SYMBOLIC P4 JUN 71 1biu4isa 0 Clé602210 14 24  (DELETED) -



£87

L

FORss  SAT,SAT DATE 30873 FPAGE 246

CobE RELQCATABLE 14 JUN 71 15i04:i53 1 QiéoR73q 24 1 [PELETED}
' G 01402740 4 i3
B FURyo0 SQZB,5Q28



88T

3

Uplvac

FOHy»

59Zm,5ulp
1108 FoRYRAN V LEVEL zz'nns FSGLBH
THES COWPILATION WAS DONE ON 3l &

Dakrddy ek

71 AT 693128313

SUBROUT I NE S9Z8 ENTRY PGINT COO0s2

STORAGE USED (BLOCK, NAME, LENGTH)

aoat
aoan
oao2

sCODE 000077
eDATA oggoz20
#BLANK 0QOUOOO

EXTERNAL REFERENCES (BLOCK, NAWE}

no3

NERR3S

STORAGE ASSIGNMENT FOR VARIABLES (8LOcK, TYPE, RELATIVE LOCATION, NAME)

oot 000423 L oool 000olD 1106 aool gpopdd j2eg ooaid gouo47 AL
0000 | poouQld K 0000 I 000000 NBLNX Q000 | 000001 NChHAR

Otlol le SUBRQUTINE SQZB{NCOL, N}

Fdd s EAIINTRASGZ SQUEEZES BLANKS FROM AN -UNPACKED PHRASE

goinl Yo Coasro

oolot e CresoeyCOL = PHRASE ARRAY (ONE CHARAGCTER PER WOKD)

oolol 1) CeoeveN = NUMBER OF COLUMKS ENTERING AND NUMBER OF NON=BLANK COLUNNS

agoilgt 7% Crovnce EKIEiNG WiTHe

anlint ge Cornna

0glo3 L] BDIKENSION

08103 Qe * NCOLIL)

oQlo3 11 Cevnne

0alo4 12a DATA

00lod 13 e NBLNK / IH 7/

00lo4 14e Crovrn

gology 15e CrerseLEFT ADJUST NON-BLAaNK WORDS IN NCOL

20106 160 NCHAR = {

Qola7z (70 DO I [s]N

goli12 180 TF(NCOLCIY eEUeNBLNK) 60 TO 1

polid %o NCHAR = NCHAR «+ |

011t 200 NCOL{NCHAR) s NCOL(1}

Qoti16 2lea 1 CONTINUE

00lté 220 Ceocra

0glis Z23e Ceorvrn

aglzo 24+ IF{NCHAR+EQs0} GC TO 3

o0l1z22 2Ge JF{NCHARERQsN) GO0 TO 3

oglz4 240 K = NCHAR =+ |

00125 27w D0 2 [aK 4N

golan rg-14 2 HCOLI{I} = RBLNK

oolLaz 290 3 N » NZHAR

31 ALG 73

aoao )] ppocoe §

§28312+955



68T

@

FOR S4ZB,3qzZB pATe 3{087) PAGE 248

oglal 30e RETURN
0ol3y la END
END OF UNIVAC 1108 FORTRAN V cOMPLILATION, 0 *DIAGNOSTICe HESSAGE(S)
5QZg SYHaOLlc 30 aPR 71 1li2oiuB 0 01523406 14
50Zp CODE RELOCATABLE 30 4PR 71 11+zZpio8 1 D1524z7q 24
0 01524329 i
& HpG G FORya TANK 3 TANK

3

i
B

{VELETED?
(OELETED)



06T

a

FORyo

TANK , TANK

THIS COMFILATION ®“AS DONE ON 3}

SUBROUTINE TANK

STURAGE USEp (BLOCKX,

0ool  eCODE
0000  $DATA
oop2 *BLANK
0003 ARRAY
0004  GAMHA
£005  INDATA

EXTERNAL REFERENGCES

0006 INITAL
0007 BETA
goio0 INTEG
gotl SQRTY

aol2 NWDUs
0oy3 Nigl%

88t NERA3s

UNBIvaC 108 FORTRAN V LEVEL 22.018 F5018H

71 AT 09:28;14

ENTRY POINT 000271

NpME , LENGTH)

ouoage
agpoes
00oogn
006a47
000025
gl1610

{BLUCK,; NANE)

STORAGE ASSIGNMENT FOR yARJABLES

oooy

a0dao
opoco
Q080
oouo
paoo
oood
goo0a3
6oos
0003
0oD2

00inl

Goiol
oalaoi

0gi0l
oolal
énip!
0Diot
galol
0g10i
aoig3

naaGod
0aao27?
pQooio
0oool}3
ogona4
00000é
00002
gaog42
005754
onopon2
onRons

op WD AN

16
28

He
S5¢
&o
7e
So
Fo
10s

[aNaNesRaFaRakalal

D bs i

Lfadta

{BLOCK,; TYPE, RELATIVE LUCATION, NANE)

1246 aga!l gosz46 15L Uoot 0ponz4z 1716 ool ogpzse 1776
901F 0003 R 000000 A ugno R 030003 ALPHA pOU3 R O0GDLle AVENT
CP 0a0d R 000006 CPI 0gp3 R Qganey cr2 Gudgo R UUGOLL Cv
DHOUT 0000 R Q00014 DHVENT 0003 R 000021 DHIN 0003 R Oogpo22 pMHoUT
DMl 0000 g O000DQS DMz 0003 R 000024 DRIk pQ0n R 00GOLG pu
BAWNET 00C0 R OCOD1S DWORK 0003 R 0GO02D OWOUT o024 R 000Q12 FG
GAM 0coO { DODQO2 | 0po00 1 Opooodo §S 0000 R QDoOUL nmTOT
MR Q004 1 000024 NG QD03 R 0pOGOL P DOD3 R DDOOLS PVENT
RFLAG 0003 R 000004 RKOL 0p03 & ogoalo Ri 0003 R Oboogtl R2
T 0003 R 0GCOOD TIKE 0Qe3 R O0O0D1IH TiN o003 R Uo0o44 v
VTANK Q003 R QO00R43 w 0nb3 0Coo03 wol

SUBRDUTINE TANK (B)

THIS SUBROQUTINE CUMPUTES THE TANK PRESSURE AND TEMPERATUKRE

THE GAS MIXTUHE IS ASSUMED THERMODYNAHICALLY AND CALORICALY PERFECT

GAS AND LIGVID FLOWRATES [NTQ ANO OUT OF TANK ARE RLEWVIRED

HEATING RATE JIHTG TANN IS INPUT

THE STATE OF THE Tandg IS OBTAINED fROM ENERGY AND MASS oAl aNCES

PROGRAM WRITTEN FEBRUARY 23, 1971 PeJeBEINMILLER

COMMON /ARRAY/ A

3] AUG 7

sInde i}
Q007
ooaQ
nood
4003
ano4
ool
0agna
goos
oogdo

TR DA T

Qoopi?
coopen
goopy2
goonza
00007
oadopnd
coog4l
AQonl3
soooQo
0oas07

1283140

700F
BETA
DHIN
DHYENT
PuIN

G

M

R

5

VGAS

)


http:0002:I.IZ
http:aOO21.f6
http:VARIABL.ES

161

1le
[2a
130
14e
15+
Lée
17+%
18e
[Ge
20
21e
229
23e
24
25e
240
27e
28e
290
3ge
3le

1a

aze
«DIAGNOSTICa

33
RET
A5
b
37e
3B
3Fe
40=
41a
2o
H3e
LRE
45a
Héa
47 e
48e
49a
50+
S1e
520
53¢
540
55¢
549
57
58¢
59n
&0e
&le
62e
&63n
440

. b5
Gée
67¢

¢ N

¢ co

FOR,®  TANK,TANK PATE 3jU871 PAGE

DIMENSION A(3%}, B(39) '

EQUIVALENCE (AL1), TIME)Y, {A(2),P}, CatdieTh,

1 tat udrawel Yy tal SIRHOL 1y (AL &1, VTANK )4 (AL 7),CPI LI
2 (Al B81acP2 T (al 9),R1 b (ACIDY},R2 Pe (All1) G0 N
3 (A{12),R bo $440133,TIN Py (ACEH),PVENT 1y (AUL8) a4 VENT ),
4 Callélaphtl  Jo (AL173,.p00UT Js (ALLB) s pMIN D4 (AL197,pmUUT 1,
5  (At20)DMVENTEs (AC21),00FN ), (A(341,K] Vs $AC3BYsM2 b
5 (A‘3ﬁ)l\'l L) ‘A‘37J|U )

COMMON /GaMMA/ GLID), FG(LO), NG

COMMON /INDATA/ S(5000)

EQUIVALENCE
» {$4{3053),RFLAG)

DATA & / 1610 19005,y 1420+ 1254 1300 1436, 1640, 10503 [+6030s /
DATA FG/eaoT 010680481 071041473560 074080a770618102148584199062300 7
DATA NG/ 9./

REAL M@, M2, MTOT

o0 10 I=1,39

Al I)=n1l)

IF {TIME «LTs C4) REYURN

THE TEST FOR EQUALITY WETWEEN NONSINTEGERS MaY NOT BE MEANINGFUL,
IF (TIME «EQe Qo) CALL INITAL
ITIALIZE DATA

ALPHA 2 MZ / (MI+M2)

IF (PoGTPYENT ) DMYENT & AVENT ePe BETA {FG,G,GAM,NG! /

I SQRT { 3242 o GAM s R o T o 778,156 }
MPUTE SPECIE FLOWRATES

gl = {ALPHA = Lo} » (DHMOUT + GMVENT)

OHM2 = PMIN =~ ALPHA & (DMOUT + OMVENTI

CALL INTEG ¢ 1,40ML,TIME}

CALL INTEG ( 2,DM2,TIHE )

MTQOT ™= Ml + M2

DWNET = OWIN = DWOUT

CALL INTEG {A,pAaNET,TINE )

VGAS = YTANK = &% / RHOL

CF m{CPl o M1 + CP2 o M2) s HTOT

R = {( R! = Ml + K2 » 42} / HTOT

CY = CP = R

GAM = CP /¢ C¥

C FPEFORM ENERGY BALANCE

901
15
20

DHIN = DMIN ®» CPLl o TIN
DHOUT = DHMOQUT o CF & 7

DHVENT = OMVENT » CP o T |

DWORK # P ¢ DWNET / HHOL * 14%, / 778156

gU 3 pEIN + DHIN ~ DHOUT ~ DHVENT + DRORK

CALL INTEG (H4,0U,TINE )

T2 U/ (H10T7 2 CQV}

¥ = MTOFT o R » T / VGAS # 7784156 7 144

IF IRFLAG), 15,

WRITE (62900) TIHE

FORMAT { 1HODsICX,25HSUBROUTINE TANK AT TIME =, FlOel /)
AWRITE (6,90)) A

FORMAT { 55X, 10E!1.4 )

00 20 I»],39

601 = all)

RETURN

250



@

4

TUT, ¥ PATIR S, T AR WAL W - 1Y -

D020% 480 END
ERD OF UNIVAC 1108 FORTRAN YQIPORFPLLATION, I sUIAGNOSTICS HESSAGE(S)
TANK SYMBOLIC 23 gun 71 21326325 0 ul717200 14 68 (DELETED)
TANE COVE RELOCATABLE 23 guH TV 21i26125 i 0172ln7aQ 36 1 (DELETED)

0 Qi7ziiay 14 27
¥ HpG [ FORa 2 TANKD » TANKO



E6T

2

UNIVAC 1108 FORTRAN V LEVEL

FOR»

TANKD +TANKD

2206 0018 FED18BH

THIS COMPILATION #AS DONE ONL21 AUG 71 AT D9:28¢15

SUBRQUTINE TANKD

STORAGE USED

TANKC

(sLOCK,

goo! “CODE
p0UD  eDATA
D002  *BLANK
Qo03  CONS
0004  INDATA
00g5  com
0006  TKOUT

ERTERNAL REFERENCES ¢

0o¢7 QrTO

o110 HPTD
QoI TANK

0oL NERRZ2S
aDia SQRT

aoiA NERR3S

STORAGE

gou1  aoo2g2
onel 000241
DOGl  Qo0lsi
0000 R 0000D!
NoDs R §O5060
0005 R DO&443
0005 R 000224
0005 R Q0&37Q
0005 R 003132
0U0E 1 000305
0000 1 poo3od
o004 1 poészd
0005 | Q02552
peO7 R 900000
Q0G5 R pOS074
0005 R 006241
000% R 0064331
GON5 R 001422
0005 R 004414
000s R 000024
00Us R 0AOOSS
D904 R 501132
0005 g Q06356
gots R QODD3S

ASSIGNMENT FOR yARIABLES

1L
174
40L

A

CF
cPJu
DIALT
FBPC
H

11

K
Lbwo
NGR
oPTD
PE
POWC
PT}
AHOG
THOC
TKMYNT
TRKTIME
TTEMP

#6ASO

ENTRY pglinT 000502

ENTRY POINT DGD5Q7
NAME . LENGTHI

poosi4
000346
goooac
agogo3
Gltéelo
006525
oooo7d

8LOCK, NAME}

oocl 00Qop7? 1ibde
000l Q00037 201
aool 000330 &1L

000% R DOQOOO AREA
0GOS R Q06423 CGGTC
0005 R 005006 CSTAR
0O0S R 006277 DMVENT
g005 R 006374 FBTC
000% R 003036 HO
aga0 [ 0003lo 1PROP
0ood R 003413 KA
Q004 R 0604561 MACH
opo4Y I GDO190 NODEL
0004 R 0R&3&4s P
000% R 00Q272 pg
000% R Q06350 PORP
0005 R DOD&I3&6 PTOQ
0004 R 0O0S46 RHOL
ooeY K 00C&LL TINME
DQoé KR Q0O0N&2 TP
o004 R 010133 TLI®
GO0S R 0G&IL7 7T}
G005 R CO34lés pAp
ApOS R p0é265 wl

3.2.53 TANKD (TANK INTERFACE ROUTINE)

{BLOCK, TYPE, RELATIVE

00014
GoGl
4aol
0ogs
oopos
0904
000%
uegds
polo
ggo0s
opoYy
0oos
a0oc4
ugos
G005
qnos
0005
uaos
000
00046
aofls
000%
000%
uooe

LOCATION,

i

N A0 AT Ve om0 TG

=

R
R

o¢pzis
ogape7?
000350
aggo7d
004434
006531
006550
004362
0DoRoo
0nsphs2
ap643t
0psp6d
000553
aggzed
g0p3azo
GDé343
0nsa57
0ps3li2
0go3g7
ooaopl?
Géeqll
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R
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Vo0o12
oouoons
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V22462
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0ODNsSD

1§18
4oL
631
AREAK
CLTANK
CVEL
ETAT
FRL
HRAD
Ju
LOMQ
MR

NPR

PC

Pl

PPI
RGAS

5
TKGAN
TRKRHOL
TPCL
TTTENMP
wDQTG
w140
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83187
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goii0
oolyp
pojijo
goii10
go111l
00141
Qoigt
noly2
agty12
acli2
go112
aoli12
0gi112
o312
00132
0p1i2
0gi1;2
00112
00112
0o0l13
aoits
0glilz0
Qolzi
Doj1z2

1o
24
kR
Ha
S
b
7a
8¢
Ga
1Ge
11
122
13+
i4e
150
lé#
i7e
18+¢
19+
ZQ¢
21s
r¥d
23¢
249
258
2&0
21e
Z8a
29
30
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324
R
34e
A6«
36
37
38e
39
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Hle
420
43
Hea
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440
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SUBROUTINE TaNKDIL}

SURROUT iNE TANK QORIVER
LOMI » NUMBER OF LINE CONNECTED TO INLET GaS TANK I
LDOMO = NUMBER OF LINE CORNNECTED TO OUTLET GAS TanNK I
LDWo = NUMBER OF LINE CONNECTED TO OUTLET LIQUID TANK |
Lp¥] = NUMGER OF LINE CONNECTER TCQ INLET LIQUID TANK 1
COMMON/CONS/P] ,GCFB
REAL MACH,KA

INTEGER Z
DIMENSION al39,5)+P{B) yNODELL{Z2D) 4 nDOTGI304+20) 4 TTTENPL30,20)
., LOMI(5) ,LDOMO(E),LOWI(S),LEWO(G) ’
v, CTANK{IS) g TTEMP(30,20),0QINIG)
6, KAL2) JRGAS(2) ,NPLINE(20}
%, TTANKLIB} yMACH(30,20)
L TLIQ(T)

COMMON sINDATA/ 5150001

COMMON /CON/ZAREAL30)} ,DELXL{I0}AREAT(IO) ,AREAQ(30) JAREARTIO!

"y DIALES30),PBl61sPGL305,20)sRHOGI3022011NGRIIT,R)
vy NPRI3O42) yNRE(30,2) sHO(3042) ,w1(30:2)+ThALLE3D,2}

L) HRADE3042) o UpD(30+2) s VEL(30,2),JUN(1IO,PGT(30,20)
L) WHOZLS) 4 MRES) s PCLEY s PCNTSH 12 s CSTAR(S) 1 CORCTEI 6!
®, PHRUG) (Telbot o JSPTLO) s CFISE) ,HEX{&L 4PECSY yncis) , ICHON
e, FRLIID 201 4PONCIS)yWTGCIE) 4 WO 0! 81(10),0AVERTIPPI{S)
L) PPOCS) yRPMTLS) W TTE(S e TTOIS],PTI(5)sPTO(S)PONTIG)
®, POAPLG ) 4y CVEL U WRLETAT¥WTFHNC(S) s FBPCIS)
L FUTClOY s TPCLIB) s TPCGIB) 2 THOCIS)Y yCOGTCIS) s CLTANKIS)
s, CGTANRIG) ,CPJU(D,10)

COMMON /TKOUT/ TKMTOT{S) 4 TKRHOLIS) sTKGAMIS) s TKRGAS(D) s TEHYNT (S},
° WEASIIB) 1 AGASO{5) yHLIQRI(5) o wL]GOU(G) ,TKTINEIS) ,TKP(5)

o 1 TET (5]

EQUIVALENCE

» (5(3413)Y.L0n0t1)} viSe38 18, cTaANKELDD ,(543423) ,L0m0(1))

e 1S{A03 ) TTENMP (L1l )) y (S (335495 LONHIGL ) s 1S(AN08 ) ,LDYVE(1))
2, (5034330 ,0Q1N(1)1 $1503319,P010) yE5065yNODEL (L]

(5110120 ,4D0TGI1 101 (5012031 4TTTEHP(L,1)}

°,(5(359) sREALI1) )

B, (S{3453)»TTANK(])}

o, (S{1B04),KA{1)),;{S(3018) ,RGASII}) ,4S{3&49) ,NPLINE{11}
2,{5{2418) 1 HACHII})

@, 45{394) s TIHE) -

2y iS{H1BBIsTLIG)

IF {(Z.EX9+1) 60 TO 20
DO 13 K=i,5

AL 243K} = S({h+3318)
Al 34K} = 5{K+3452)
Al H44K) = S5({K+3362}

253
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561

oBiza
golz4
00125
00124
oolz7
GOl30
DD131
0oz
0ol32
00134
0pias
aglas
00437
oolgl
00142
00143
0ol4d
045
oDi4b
goi47
£oi1so
0Di1514
0giss
[ JoPE-L!
6015%
apisé
gols7?
oDisD
0aled
polsl
LLEEA
tolas
00166
00la?
0gizo
ontiz2
003173
poi7s
00175
D176
o077
¢02ag
00201
0pzal
op203
ggzpa
BoZos
COZ04
fn2n?
60210
0gz2i1
nnzi2
0p213
oG24
goz1s
00216
0ndy7
Qgrz0

54
55¢
Bbe
57%
58»
599
G0
4le
62w
63
G4aq
65¢e
hbe
470
t8a
4%
7Qn
Tie
72a
73e
740
759
762
Fie
TGa
790
80+
Ble
§2o
43
S4e
i5e
Géo
87w
88¢
892
0
91a
.920
F3e
45
Fae
b
97
98w
39 ¢
00«
10te
1020
1030
ig4e
HOER
106w
107«
10ge
109
110e
11is

& FORgw TANKD ; TANKD
At &PR) = 5{K+33721
Al T4K) = S(K+3377)
AL 8,K) = S5(K+3382)
Al F,K) = S{K+3387)
ALLOsKY = 5(K+33%2)
AllgKl = 5(K+32397)
AlL5,KYy = S{K+34Q2)

10 ¢cONTINUE

SET CONSTANTS FOR TANK RQUTINE

2 =2 Z + 1
Z0 CONTINUE
AC1841) =0
IF (LDMIG1),EQ.Q) 60 TO
11 = LoMI(D)
JJ = NODEL(I])
A{l8a1) = WpOTalllJJ)
TIN = FTITEMP(II,44)
ACI3 15 & TTEMP(IL ,Jui
30 CONTINUE
[PROF a Q
Alléa1) =0,
IF {LOWI{1}+EGeQ) GO TO
11 = Lbwill}
JJ B NOOELILI)
Ali16sl) = wpuTe(ll,J2)
IPRCP u NPLINE(IL)
40 CONTINUE
Ai19a1) 3D,
IF (LDHO(1)+EQ.0) GO TO
11 = LDHOCL}
JJ = ]
A{1940) = WDOTG(I1,Ju)
50 CONTINUE
At1741) =0
IF tLonnlljEQ.0] G0 TO
[t = LDa0O(])
Ju a ]
ACL7+10 = WOOTGLIT,Jd)
IPROP = NPLINE(ID)
&0 CORTINUE
ACLsI) = TIME
AfdLa0] =DQINCL]
IF {1PROPERQ.0} &GO TO 1¢&
COMPUTE FLUID DENSITY
GO TO (13,32), IPRgQP
11 RHOL = OPTD (Fii1),TLia(!
GO TO 15
12 RHOL = HPTD (P{ilyTLIG(L
15 CONTINUE .
Al5,1) = RHOL
60 10 17
16 AlH:1) = Do«
AlS41) n 1
17 CONTINUE
CALL TANK{A[L,11)
PL1) m af2,1)
TTANK(E) = AL3, 1)
TRIIMREALLY » MGG, 1}

30

40

50

&0

H

1}
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Jjoan
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00223 11¥e
nogz2z4 154
00225 [169
00226 117+
noza27 1189
PD23D  119e
00231 120+
00232 121e
00232 iZ20
Do234 123e
00235 124
00236 1250
00240 1260
00241 127¢
00242 1289
00243 129e
D02z44 130e
00244 L31e
00247 13ze
00250 133c
00251 1349e
oozs52 115¢
D254 1340
G258 [37e
00255 1389
o254 1390
00257 L4ge
00240 1410
ao2s0 i420
00261 i43e
00241 1444
0nzs2 1450
002463 14642
00245 470
00246 1480
n0ze7 1HGe
06270 150¢
ooz7l iS5te
bDgz73 1820
Do274 153w
TANKD
TANKD
B HDG

]

C

=

END OF UNIVAC 1108 FORTRAR V CUNMPILATION

COpE

& FORG+  TAWNU TANKD

TKp (L) = 31}

ERT(i) = &Y '

TRHTOTEI) = M9y + AL35,1,
:

TERHQL(T) Atds 1}

TREAMEEY 2 AC) 1)

TKRGAS(I) = A{12,1}

TRMYRT(ID = A(20,1)

wLIGIII) = Af}és])

WLIQOCI) = ACL7 40D

WOAST(1) = Af{18,1)

AEASOITY = A(19,i)

Fl o= LOMIL{D)

JJd m NOBEL{LL)

IF (11eEQsQ) GO TC &1

CGTANK{IY = 1w = PGUELILJJ) 7 B(]}
&1 CONTINUE

Pl = LDRICT)

JJ m NOREL{I1])

IF (JI«EGeD) GO TU &2

CLTANKIIY = 1o ~ PG(Il,JdJ) / PLI)
62 CONTINUE

Jd = ]

i1 = LpHOA{])

IF [1FsEQeD) GO TO 53'

TTEMP(I1eJJd) = AL3,1)

PGEITeJd] =AL2, )

DENSITY QF GAS
RGAST = A(l2,1) 9778,2

HHOGUTEwJddY 7 PolijaJddl /7 (RgAST » TTEMPIEaJud) » 14He

IPRDP = NPLINE(I]}
MACH NUMBER

THALIT Jdiuwig

MACHITIWJ)] @ 4,enpUTGII],J)/(RHOG(I1yJJ)ePlaDIALIC(EI)292,4S0GRT

o (RKAUIPROPIaGC oRGAST »TTEMPIII YU}
63 CONTINUE
11 = LD®e{1)
IF (JleEH¥«0} GO TO 44
PGII1adJl 2alZ, I}
TTEME{LI+JJt = TLIGQ(T}
&4 CONTINUE
ENTRY TaNKC(l}
RETURN
END

SYMRBOLIC
RELDCATABLE

FOR,e  TEST,TEST

H

aldy,

0 s01AGNOSTICe HESSAGE(S)

31 AUG 7
31 aue 71
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g
l
0

"AYER &g

0zZ165132
D2t71270
g2171350

14
44

14

152
{
ar

(DELETED}
(BELETED)
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& FOR,» TEST,TEST
I} FOR, @ TEST,TEST
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OMPILATION

FUnCTION OPTOD

STORAGE USED (BLOCK,

o0ot
0000
gooz
oga3

OPDIT
GPTET
oPRIC
apPTIC
0PDH

OPTH

0PDCV
OPTCV
OPDCP
OPTCP
oPOT

OpPTY

QPTTC

eCODE
sDATA
*aLANK
ircCa

EATEANAL REFERENCES

STORAGE ASSIGNMENT FOR vaARIABLES

oouo!
000l
' 0go0l
anoy}

oaoH
quss
0606
00q7z
0010

BINSER
NADUS
NIOlS
N1O2s
NERR3%

gGuti7 1ok
o047 1oL
0QoégzZ F&0L
goosé4l 220L

ENTRY PQIRT 000705
ENTRY POINT Q00737
ENTRY POINT 000743
ENTRY POINT 001015
ENTRY POINT 001041

ENTRY POINT 0010723

ENTRY POINY 001117

ENTRY POINT 081151
ENTRY POINT DO1175
ENTRY POINT 001227
"ENTRY POINT 801253
ENTRY POINT QD13Q5

ENTRY POINT 001233}

ENTRY POINT 001363
NAME, LENGTH)

CO14l5
oogite
oggooo
Q21661

(BLQCK, NAME}

so0!  o6o3a2s
000l QD651
ogel  oooeld
g0al  00As4s

{BLOCK,

THERM y THERH
AC 1108 FCRTRAN ¥ LEVEL F4 0ls F5QliBH
C WAS OUNE ON 31 71 AT @9328:i8

3.2.54 THERM

TYPE, RELATIYVE LOCATIUN, NAME)

igol
1201
190L
2451

00ol
000l
ugol
0601

a003sa
opasa2d
000i23
600650

1056
1301
20L

250L

ouol
0gul
0oo)
0oyl

poo407
040530
600636
Qooleé

lpéL
lgou
2001,
2554

A3} AUG 7§

oool
o001
0001
coon

0po40s
paoseC
Qooé&40
onoo2s

F128:18.185

‘1074
i7oL
2104
26QF
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[ FUOR e THERF ,THERN DATE 310871 PAGE 2548

nooo Quoo3s 270F 0000  00UDY4 2g0F goon GuCOS2 290F anol pogt2y oL 00GD gooDD&U 30QF
ooy 000131 40L opol po0045 51 ool opoléed Sol 0001 000223 690 uool oQD225 7oL
ool Q00265 5L eooi guonals 961 gool QDg3i3 97w podg R 0GOULY A Q000 R 000020 A8
QOO0 R 000G17 AC ag00 R GUUOLY B oaol R vpogole ¢ 0003 1 QUuQl&7 LOFLAG o0ae I 00GUD3 IERR
Q000 [ DQCOO4 IP Go0O0 } QoouQz jé go00 1 000gi3 JJ DOO0G 1 0GOUl5 UK uo0o | DOGOGE JMAX
00GO 1 Q00006 JTYPE Q000 [ DOGOlo K . DBO3 [ 000164 KEY pUUD § 00O0DS KTYPE 0000 r 0ODDOU OPTp
o000 R ©nO0OO7 PI 0000 R 00CGOZS TEMP ON00 R 00UD2l TEMPI 0000 R 0QUUZ2 TEMP2 UODD R DOOUL23 TEMPI
0000 R 000024 TEMPY 0O03 R QOODOU TPCa G000 R Opoglz2 T! 0003 R 000360 Ly 00u3 p oODHEE Ly
0003 R 000523 yu 0003 R DOGS523 yt 0003 R 020177 VB 0003 R 020230 VV

oplpo K] CDe @ ¢ @ @ & % 9 4 4w © o 4 g9 ® & s a4 & 0 00 x4 &0 0 0w da e o THEROOIO

00100 2¢ co THERGOZ20O

00100 3e (D PROGRAMMER AND DATE THEROD3IO

ootog | 4e cD Je Is PREWITT THERDO4O

Qoloo 5a cD DECEMBER 1970 THERDOSD

GO100 4o ch THERGD&4G

onlo0 7o €D PURPASE THERQQ7O

volgn Be co INTERPULATES A VALYE FOR ONE OF THE THERMODYNAMIC THERDOBO

odloQ 9a cD FRUPERTIES OF OXYGEN THEROD?O

cgloo loe €0 THERO10D

00100 ile co USAGE THERDJIQ

Qolion jZo co . D. 2 QPTU_ [P.T) THERDI20

goiao 130 cD IT = 0PTIT (P.T) THERO130

aoioo i4a ch IC = GRTIC (P,T) THERO140

00100 150 co H = QPTH [P,T) THEKDIS0

0o0igo 169 co CY = OPTCV {PsT) THLROL60

ooiqo 17+ co CP 2 OPTCP [P,T!) THERDL 70O

Qoioo i8e co IT = OPDIT (P,0) THERD 8O

Ogiat 196 €D 1¢ = 0PBIC (P,D} | THERGL?O

aGuloo 200 cp H & OPDH {P.D} THEROZOO

polon 21e  ¢P €V = OPDCY (P,DI THERDZ]A

oolao 220 co CP 3 OPDCP (PO THERGZ20D

oc)oo 23e co T = OPDT  (P.D? THERGZ230

poloo 249 co ¥ 8 QPTV (P, T} THERDZ%0

0olog 258  cp TC = QPTTC (P,T} THEROZSO

ooioo 260 CD THERDZ60

ooigo 279 co DESCRIPTION OF PaHAMETERS THERO270

oolog 280  Cp THERDZBO

D0olGo 2% co INPUT THERDZYO

00100 ige b CALLING SEQUENCE THekO300

colao s ¢D P = PRESSURE - PSia THERO3LO

oolao 320 co T = TEMPERATURE =~ 0 R THERD320

ooino 338 CO D =~ DENSITY -~ LyN/FToe3 THERD330

0oloo 340 co COMMON THERQ340

001U 359 co KEY = REDUNDANT SEARCH TRIGGER THERDASQ

ooloec lbe co UA -~ PRESSURE ARRATY THERD3eO

oolgo i7a ) UB = TEMPERATURE ARRAY CORRESPONDING TO THE UY ARRAY THEREO370

0oloo I8¢  CO UU = THERMODYNAMIC PROPERTY ARRAY THERB 38D

oplpo 39 co VB = TEMPERATURE ARRAY THERD3?O

agloo 40 co YV = THERIIUDYNAHIC PROPERTY ARRAY THEROHUO

0oigo 4io ch CARD THERO4 LU

G000 42a co NONE THEROUZO

00100 43¢ co TAPE THEROH4 30

00100 q40 co NONE THERDHYD

oolad t5e o OUTRUT THERO4R0
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40e
ble
529
ddeo
b4
45
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6la

s8e -

aF0
70e

7is

73e
740
75¢

76
779

7Bo
790
80+
gle
820
83e
8He
85
Bé6e
B7e
80
89e
900
dle
FRe
F3a
%40
75¢
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97>
Y84
990
(00w
101a
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10de

B FOMH,w THERM , THERH DAIE 310871 PAGE

cD caLll EQUENCE .
(o] ob- LENSITY = LBM/FTloe]
cD Q -~ ISQOTHERM DERIVATIVE - PSlaflby FToe3
co OFTIC = ISOCHORE DERIVATIVE = p3la/0 R

€D OPTH = EHNTHALPY - aTu/LBH

co OPTCYy = SPECIFIC HEAT AT CONSTANT VOLUME = aTuzLaM/0 R
co OPTCP = SPECIFIC HEAT AT CONSTANT PRESSVURE ~ gTUsLEns0 R
cn 0POLIT = ISUTHERM DERIVATIVE = PSIA/LBM FTeod
co OFPLIC = ISOCHORE DEREVATIVE - P5lA/0 R

co OPDH = ENTHALPY - BTU/LEN

o OPOCY =~ SPECIFIC HEAT AT CONSTANT VOLUME - BTV/LBM/O R
co OPDCP = SPECIFIC HEAT AT CONSTANT PHESSURE = pTU/isH/D R
) OPTVY =~ YISCOSITY = LAF HR/FT/FT
co OPTTC - THERMAL CONDUCTIVITY - BTU FY/HR/FT/FT/0 R
co COMMON :
co NONE

cb CARD

co NGNE

ce FRINT ’

co I[F ONg OF THE INPUT VARIALES IS QUT OF RANGE THEN AN

o ERROR MESSAGE IS5 PRINTED WITH ITS VALUE,

co PRESURE 15 OUT OF RANGE

co TEMPERATURE 1S OUT OF RANGE

co DENSITY [S OUT OF RANGE

ch * TAPE

co

en REMARKS AND RESTRICTIONS

co THIS SUBPRUGRAM NEEDS THE ¥W0 BLOCK paTa ROUTINES

] TPOCBL AND TPOCBZ,

co IF TH1S SUBPROGRAM IS EVER OVERLAYED THE COMMON BLOCK

TPOCa SHOUL PL IN THE MAIN LINK AND THE InNTERNAL

‘88 VARIEBLES JS.BSK. éSEE. By ABy Rc. AND IQRR SKOULpD BE A
D PLACED iN A COMMON BLOCK IN THE MAIN LINKs

ch THE TEMPERATURE ARRAY FOR ViSCOSITY AND THERMAL

co CcONDUCTIVITY 1S DIFFERENT THEN THE ONE FOR ThE OTHER

co PROPERTIES AND THEREFORE KEY SHOULD 8E SET To ZERO

co BEFORE REFERENCING OPTV OR OPTTC.

co

co

ch SUBPROGRANS REQUIRED

co BINSER

cB

(o] METHOD

co THIS ROUTINE PREFORMS A TasLE LOOK UP TO OBTAIN A VALUE
co FOR ONE OF THE THERMODYNAMIC PROPERTIES OF OAYGEN

co DESCRIAEDR IN THE QUTPUT SECTION. IT UStS EITHER

ch PRESSUNE ANp TEMFERATURE QR PRESSURE AND DENS|TY a5

co INPUT TO FIND TH: INDICES FOR THE PROPER RANGESs THEN
cDo 17 INTERPOLATES FOR THE DESIRED THERMODYNAMIC PROPERTY
o AND RETURNS. IF KEY IS SET TO ZERQ THE ABOVE IS

co PERFORMED, IF KEY IS SET TO NON=-ZERQ THEN THE SEARCH

cu FOR THE INDIGCES IS SKIPPED AND THE VALVES QuBFAIN FROM

ch THE PREVIQUS CALL ARE USEps THIS CaPABILITY akiows

co THE USER TD BY PASS REDUDANT CALCULATIONS WHEN THE,

co INPUT PARAMETERS REMAIN THE SAME BETWTEEN SUCESSIVE

co CALLS,

cb

Cls # 5 a ¢ 9 & o ¢ 4 6 o ¢ & & 0 ¢ 0 ¢ & & & & ¢ o 0 & o & ¢« A & 9 3 o

.
T 70
Th 180
THEROH4 9O
THERQS00
THEKOS10
THEKOSZD
THERUS3Q
THERQS40
THEROB5Q
THERQS &0
THERGS70
THER(OSS80
THEROQS%0
THEROGLQ
FTHEROGID
THE&RQSGZ0
THEROS&30
THERDOG4D
THERQ650
THERD&AD
THERD&70
THERQAHO
THERGAY O
THERD?OQ
THEROT IO
THEROQ720Q
THeRQ730
THERDO74Q
THEROQZSO
THEROZ7 60
THEROZ77D
THEROZ7BC
THERQZ 70
THERDBBOD
THEROBID
THERDBZO
THEROS 30
THERQBHO
THERDBSD
THERDAGQ
THEROB70Q
THERGS88Q
THERDE?D
THEROSGO
THERG? IO
THERO9Z20
THERO930
THERO9 40
THERDYSC
THERD%Z60
THERO®70Q
THERDSEO
THERO990
THERIOOD
THER1O0lO
THER{D2O
THERIOQ3D

25%



T0E

1049
i05e
10&a
107«
108e
107
110a
ilia
112ea
J13«
1h4»
1lbe
llée
117e
118e
1i9e
1200
1210
122a
123
t24e
1250
1262
1278

128e
129

130e
1319
132«
[ R
134«
1350
1340
137e
138¢
tife
1409
141e
142e
1430
1440
1459
1462
147
148«
1490
130«
151¢
1520
15230
1540
156
154=
157
15809
1590
ta0e
161e

s N alnlalalalNaNaRaRt)

[als}

sl

[aN a¥al

[ FOR,e  THEKMN,THERM

vaTe 310871 FPaGE

REFERENCES le N85 HEPORT 9710a *THERMODYNAMIC AND RELATED
PROPLRTIES OF OAYGEN FROUM THE TRIPLE POINT
To 360 00 K AT PRESSURES TQ 330 2THOSPHERESSY,

BY Le ae WERER)

29

alUGusT

17660

2 NBS LETTER ON VISCGSITY AND THERMAL cUNDUchvITV
CF OXYGEN, pY He Mo ROPER TO Jo SHITHSON, NpSA/MSceThHgRITID
10 SEPTEMBER 1970,

FUNCTION GPTD (F,T)

DIMENSION UALls), UBia31, veiza)
LY WiiB3,16), VULBI41648)y VVIZ4,16,2)
COMMON / TPCB 7 TPCBI{T137)

EQUIVALENCE { TPCB ( Li9) . KEY }
EGUIVALENCE ¢ TPCB { 120} o+ IDFLAG )
EQUIVALENCE  { TPCB ( 241) , UA )
EQUIVALENCE  ( TPCB { 257) , UB )
EWUIVALENCE  { TPCB { 340) , WU )
EQUIVALENCE  ( TPCS ( 340} , Ui )
EQUIVALENCE  { TPCB (8320) , VB )
EWUIVALENCE { TPCB (8345) . VV )

UATA JMAX / 83 /
DATA 16 /7 & ¢
THIS ROUTINE INTERPOLATES

FF AP, GTaUALI Yo AND T LT UBIUMA

OUT OF RANGE = USE IUEAL GAS EQUATION FOR DENSITY

OPYD = 20983 @ P/T

1ERR = 1

WRETE (16,3003 PyT,0PTD
RETURN

5 CONTINUE
1P =1
6o T 20

A VALUE FOR DENSITY

in

G0 TQ0 5

THIS ROUTINE INTERPOLATES A VALUE FOR THE ISOTVHERH DERIVATIVE

ENTHRY OPDIT (FP.0}
EP = 2
60 T0 24

ENTRY GPTIT (P,T)

1P = 2
G0 To 3ac

THIS ROUTENE INTERPOLATES A VALUE FOR

ENTRY OPDIC {P,0}

THE

ISOCHURE DERIVATIVE

THERL 040
THERLIDSO
THERO6D
THERLID?O
THe&10W0
THERLD90D
THe&1100

THEKI 120
THRERL Y30
THER) 140
THERLISD

THERIZ7D
THER} 280D
THERI 2740
THER] 3OO
THERI31CO

THERL32D
THERL3AQ
THER} 390
THEHML3BO
THERE 360
THERL3?(Q
THER} 38D
THERL 390
THERI4OQ
THERLI4GLL
THERI %20
THER1 4340
THER1440
THER1450
THER1 440
THERL47Q
THER | H8T

2469


http:THER13.10

702

162@
163

164w
l145a
1660
167
l16@e
1699
i70¢
17Le
[72¢
173
174¢
176«
1769
177s
1780
1770
lBle
i8le
iS29
183a
i84a
185¢
1B86¢%

187+
[88e

{83¢
g
191a
1720
193«
194%e
1350
1980
197#
1982
199=
200=
2015+«
2020
2030
204e
205w
2040
207¢
208«
2099
2t0»
2119
22«
213
214a
2150
2l &e
217%
218e
21%e

[N sl at

s N alal (a

Lalial

FUR ® THERM  THERN
iP = 3
60 To 20
ENTRY OPTIC {P,¥}

R
Ge To 30

THIS RQUTINE INTEKPOLATES A VALUE FOR ENTHALPY
ENTRY OPDH (P ,D)

1P = 4
G0 10 20

ENTRY OPTH (P,T)

iP =4
G0 To 30

THIS ROUTINE InuTERPOLATES A VALUE FogR SPECIFIC HEAT
FOR A CONSTANT VOLUME

ENTRY OPBCY {(P,D)

1P = §
Go To 20
ENTRY OPTCV (P,T)

1P =5
60 To 30

THIS ROUTINE INTERPOLATES A VaALUE FDR-SPECIFIC HEAT
FOR A CONSTANT PRESSURE

ENTRY OPDCF (P.D)

IF = &
GO0 TOo 20

ENTRY OPTCP (.7}

IP = &
GO0 T0 30

TH1IS ROUTINE INTERPOLATES a VALUE FOR TEWPERATURE

ENTRY QPDT (PO}

KTYPE
JTYPE
G0 YO

1
1

£ 0 H

0
THIS ROUTInE INTERPOLATES A VALUE FOR VISCOSITY

ENTRY ORTY {P,T!

DATE

3Lu87) PAGE

1490
i500

TrigR1540
THERLS520
THER}B3Q
THEKR1540
THER]1BS80
THERIB6Q
THERIS?7D
THER1580
THERL1S90Q
THER16UD
THER1610
THEK1620
THER1630
THER1 &40
THER 1650
THERLA6C
THERL1&70
THERLI &80
THERL1 690
THER1700
THERLIT71O
THERI7Z0
THER}730
THER1740
THER17580
THERLI7 60
THER1774Q
THER 1780
THERLI7Y0
THERL1BUD
THERLBIO
THER1B820
THER18A0
THER1g#4l
THER18&0
THER18s0
THERLIB70
THERLIBED
THER1B70
THERI?GD
THERI174{0
THERIF2Z0
THEK 1930
THERL1 940
THERE950
FHER1F60
THERI970
THERL1780Q
THER19%90
THERZOQOD
THERZ2Ul0O
THERZO0Z0
THERZO40
THERZ2O40
THER2050
THERZ2040

261



£02

00218
0o21é
0o216
00216
00246
Dazy?
002,17
bnzzi

00zz2
00223
Bp2z24
pDo232%
00zz6
00226
ap227
Uo22a0
00231

onz3al

Q0232
00233
00734
RO234
00235
0D236
CO240

00240
Q0240

86247
00241
o0gzu3
00244
00245
0o2cg
Q0253
goesd
g02s4
ap2s7
0azsl
on2at
00243
Doz
agzes
Q270
pazza
06273
00274
op27s
Qo27s
0p275
00215
0pa7é
oD27s
00274
Qo27é
00agt
Go3pt
QB3G!

220
221
2220
223%
2249
22%q
2240
2270
2i8¢e
2220
2300
231e
232e
233«
FELE
235%e
2346¢
237¢
238
23%0
2400

241
2429

M Mt
s S &
IR T
°0 oo

a

24%e
2509
251¢
252¢
253+
25%0
255«
FATL
257 a
2584
2590
2600
261
2624
2630
264e
2650
b6
Rb6T7»
2680
249
2700
2719
Z7 20
2739
2738
2715a
2760
277

™ " ﬁl“l‘

nn

53]

FUR,e  THERM,THERN UATE

IP n
GO Yo 13

THIS ROUTEINE INTERPAOLATES A VYALUE FOR THERMalL CONRDUCTIVITY
ENTRY QPTTC (P, T)

1Pz 2

10 CONTI1IRUE
JTYPE = =)
KEYPE = =}
G0 TO 40

"20 CONTINUE

KTYPE = 0
JTYPE = |
s To 490

30 CONTINRVE
JTYPE =2 O
KTYPE = O

40 CONTINUE

1F (KEYeNE O} GO TQ |50
[ERR = D

FIND THE PROQPER RANGE FOR PRESSURE

IF (PsGTsUalLl)} GO TQ 50
PRESSURE QUT OF RANGE =~ LOW

Pl = yatl)

ke g

WRITE (14,2400 P

WRITE (16,290) Pl

60 To 70

50 DO 60 K=l,4i8
IF LUAIK)aGT4P} GO TO &9
60 CONTENUE
PRESSURE QUT OF RANGE = HIGH
K = gK=]
Pl = UAIK])
ARITE (16,2600 P
ARITE (1642901 P

60 To 70
69 PL = p
70 A = (Pi~UA(K}) / (UA{KI=UA(K=1}]}
TEST FOR TENMPERATURE OR DENSITY
IF {JTYPE) 90,100,110
FIND THE PROPER RANGE FOR TEMPERATURE
90 CUNTINUE

¥e I3 THE TENMPERATURE ARRAY FOR VvIICUSITY AND

310871 PAGE

THERZD70
THERZ0H0
THER2090
THERZ1UD
THERZ1LQ
THER212Y
THERZ] 30
THERZ140
THERZ2180
THERZ2180
THERZ17G
THER2180
THER2190
THER22UD
THER22Z10
THERZZ24D
THERZ230
THER224D
THERZ250
THERZ260
THERZ270
THERZZHD
THER2290
THER23UQ
THER231D
THER2320
THER233G
THERZ340

THER2580
THERZSYQ
THER260D
THER2610
THERZ G620
THERZ&AD
THER2640
THERZA50
THERZ2640D
THERZ67Q

F4-¥



704

0030l

on3nt
00302

00362
003404
003ps
00310
00313
ngapd
00314
00314
00316
a0317
0n3za
002325
00325
0p32é
0a3z7?
002330
602330
00331
00332
00332
00334
00335
00340
00343
003y423
aQ344
00344
on346
00347
nois2
00355
0p3ss
00356
00357
00360
00350
00340

go3so’

003s0
D03& 1}
0D3s2
a03s64
003sé
GU3ss
ag3e?
ooazt
oa3ays
opazs
naaze
00376
o03z?
Q0400
oo401
ooNoZ
no%od

278%
27%¢
280,
Z2dle
282e
2830
284 e
285 a
28bw
287%
2880
289
2909
291a
Z72a
2530
2949
23509
2944
297+
298
2990
3000
3dte
dnze
303
30e
3g05e
304e
3gz7e
3p8e
0%
310«
lile
312«
It3e
KRE R
kBR-1]
Jlée
J17e
3180
3192
3200
321s
3220
3239
J2Re
Jase
3260
327«
JZ8o
129
330+
33le
3izgw
33e
114+
3G

(e NaNalel

) FOR,»

THERM‘NDUCT]”TY_
IF (7,6T V6011 GO 70 95
TEMPERATURE OUT OF RANGE =~ LOW
f1 = vail)
GRITE ([642700 T

ARITE (16,2701 T1
G0 70 96

THEKM, THERH

$S 1F (TeLTeveiz4)? Gu 7o 97
TEMFERATURE OuT OF RANGE - HIGH
T = vBt24)
aRITE (lé,270) T
ARITE (164290) T
Q0 70 96

97 11 = 7T
96 CALL BINSER {T1,V8,24,J4J,8)
50 1o 120

100 CONTINUE
IF (T+GTeUB{1)) G0 TO 105
TEMFERATURE OUT OF RANGE ~ LQw
Tl = ugtl}
wRETE (1642700 T
WRITE (1652901 Ti
G0 To 106

105 IF (T+LToUBLJMAXI) GO TO D7
TEMPERATURE QUT OF RANGE =~ HIGH
TL w UBLJMAX]
WRITE (16,2700 T
FRITE (16,2901 T
60 To 106

107 T1 = T
106 CALL BINSER {T1 VB, JHAX,JJ4B}
GO 1o 120

FIND THE PROPER RANGE FOR DENSITY

110 CONTINUE
IF {DeGT+UL(1sK)) GO TO 25D
IF tDsLTeUL{JMAX, K} GO TO 245
CaLL BINSER {U4U1(]4K),JHaARsdJsB)

IF {XeEwel) 60 TO 120

[F 1{DeGToULLLoRK=1}) G0 TO 250

IF (DeLTeUL{JMAX ) Kml}) GO TO 245
Call BINSER (D,UIT1 K=1)sJdMAKsJK,C)
0 To 130

120 CONTINUE
K o= gy
C =8

130 CONTINUE
AC B AwC

UaTh

310871 PAGE

1, 3-11]
T &%

THERZRUO
THERZG1Q
THERR820
THERZ28B3Q
THER2B4G

THERZ87D
THERZB8Q
THERZ2B90

THERZ2520Q
THERZR30
THER294Q
THEKR295Q
THER2%80
THEKZ2970
THERZ2940Q
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v

0o4pa
0404
0g4ns
00404
0o4g7
an411
CoY411
andyt
00411
0p4q)4
004315
[ss R F)
00417
00420
op4z1!
0421
co4zz2
004223
00424
oG425
00426
Dg427
o0Q4z27
no4aa

B0438

00430
204a0
00531t
0043z
G0433
Qo434
DO434
00438
00435
0043%
00435
pa4as
an4as
Dos36
Q0437
00437
00440
a0ty
00442
004943
o443
00444
044y
00448
a0445
0044é
[VC R
D04y s
O0&H46
00447
Do4s0
00483

A3be
337w
33ge
3390
340
341
34Za
3430
It4e
3454
Iqae
3H7 e
J4ge
J49a
a50e
3ble
3520
353w
3540
355e
Jege
357
KT
3590
2808
Jb2e
353
JaYe
3659
Jkeo
3a7e
Jb8e
J49e
370
371
372e
3730
374
375
aArs#
377
378¢e
379s
160
385+#
aze
g3
384e
Jage
kRE:Y-E4
387
kE: 2
k:
3902
391s
i9ze
393

[aaNetal

Eal

s NaNaNal

Iy

150

160

170

18q

190

20a

zlo

220

245
250

FOR4e | THERH,THERM DATE

CONTINUVE

AB = AwB

CONTINUE

IF [IERR#EG+l) 6O TO 210
iF (KTYPE) lo601, 170,180

INTERPOLATE AS A FUNCTION oF PRESSURE AnD TEMPERATURE

CONTINUE
TEMFL = VYV{JJ, Ky IP)
TEMPZ = V¥V {JJde}, K, IP)
TEMPI = VYV {JJ, Kaly IP}
TENPY = VV(JJ=1,y K=], 1P}
oD TO 190

CONTIWUE

TEMPL = UU(JJsKsIP]
TEHFZ a UU{JJ=1.K,1P)
TEMPI = VUGJKE=LaiP)
TEMPY 5 UULJK=(4K=f,1p}
GU To 190

CONTINUE

iNTERPOLATE TEMPERATURE AS A FUNCTION OF PRESSURE AND
DENSITY

TEMPL
TEMF2
TEMP3
TEMFY

uetJJai
UB{Jdmy)
g {JK )
ugf{uJk=1}

B un A

L

CONTINVE

GENERAL INTERPOLATION BETYEEN PRESSURE aNp TEMPERATURE OR
PRESSURE AND DENSITY

TEMP = TEMP] o {lespA+pepB) ~ TEMPZ = (B+AB) =~ TEHMHPI o {k*ﬂ@’
+ TEMPY » AC
G0 Tg 224
CONTINUVE
IERR = |
CONTINUE
TEMP = (o
CONTINUE
OPTD = TEMP
RETURN
DENSITY IS5 O0UT OF RANGE
1DFLAG = ]

WwRITE (16,2800
GO T0 200

310871 PAGE

THERZ970
THER3IUVUOQ
THER3CILO
THER3OZO
THER3(Q30
THgR3040
THERIUSQ
THER3GoO
THER3O70
THER3080O

THER3130
THER3I140
THER3LI50
THER3160
THER3ILI7O
THERJ3LIBO
THER3L 90
THER3200
THEK3IZIO
THER3IZ240
THER3Z30
THER3IZ40
THERI250
THER3IZ60
THER3270
THER3Z8Q
THER3Z90
THER3 30O
THER3J310
THER3320
THER333Q
THER3 340
THEX3350
THER3 360
THER3I37Q
THER334D
THER3370
THER3YOO
THER3IHIO
THER3Y20
THER3%30
THER3I4HT
THER3450
THER3I460
THER3HTO
THERI480
THERA470
THEH3&UD
THER3GI1A
THER3IG&LO
THER3630

THER3&40
THER3650Q

244



0%

Qo453 194
0464 395
aD4Ys% AFhe
DO454 397n
00457 3980
00440 395
DG4&0 4000
00480 4019
00451 402e
END O
THERM
THERM
® HDG

‘[‘0'7 f-'(jt{.n Thi‘_l’ia"‘,IHEHf" HATLG wWwiled | TANME & O
C THLH i
260 FORMAT (¢ PR.:L IS QUT OF RANGE',E15.8) - THLA
270 FORMAT {* T&i ATURE 15 QUT OF RANGE'E}Se&) THE
280 FORMAT (* CERSITY [S QUT OF RANGE',El5.8} THER3 690
290 FORMAT {1H+,TH7,12HEVALUATE a7 sE15e81
300 FURMAT (1H s46RHUENSITY COWHPUTED FROM JDEAL GaS EQUATION PTp = ,
1 3L {548 )
C ’ THER3ITUD
END THER3710
F UNIVAC 1108 FORTRAN ¥ COMPILATION, O sDIAGNOSTICs MESSAGE(S)"
SYMaOLIC 02 JuL 71 1T7iByiz1 0 017346744 i 402
Cobg RELOCATABLE G2 JuL 71 17381tz 1 41751742 72 i
0 01752062 i4 8
& FORju TPOCH1 ,TPOCH]

{DELETEL}
(OELETED)



L0¢

3.2.55 TPOCB 1
& . FOR4» TPOCHL,TPOCB!

UNIVAC 1108 FORTRAN VvV LEVEL 2206 001b FsSQ18H
THIS COMPILATION WAS DONE ON 31 AVUG 71 AT 09:28:2)

pLOCK DaATA
STORAGE USED {BLOCK, NAME, LENGTH)

0003 TPCB 021661

STORAGE ASSIGNMENT FOR VARIASLES (8LOcK, TYPE, RELATIVE LOCATION, NANE}

GoQ0 § 0CDQopOD IS 0goo I 00co90l 0003 R COOQOOQ TPCH 0003 R 000360 wa
0043 R 000523 Uyl 0003 R G0AZ2G3 U2 0003 R 0DS6463 UI 0BG3 R DIO3Yd U4
G0B3 R 015503 Vs

onipo ie CDo @ o v o 2 8 & & @ & ¢ % 5 06 # a6 ¢ 0 8 8 9 g 08 00 @0 58 a+06 9 g a TPOLODIO
: ] [+} TPOLO0Z0
88}38 50 gD TFO18030
g0ipo LX) &h PROGRAMMER AND DATE TPOIOB40
0oipo 5o ce Jo Lo PREWITYT TPGLODLG
a0Ipo be 3] DECEMBER [970 TPa10060
aoigo 7o co . TPgL007/0
0iq0 ge co PURPOSE TPOlO0BD
0o1ipo Fe co INITIALIZATION OF ®EBER'S THERMODYNAMIC PROPERTIES OF TRoLlO00%O
001p0 iae ce QAYGEN. TPQiI0ld0
00ip0 1le cD TPpiOllao
anipo 1Za cD USAGE TPQlOL20
00100 | 3 co BLOCK DATA TPQLOLl30
010 14e co TPQ10140
G0log 15¢ ¢co DESCRIPTION OF PARAMETERS TPOIOI50
0o0lo0 oo ce TPO10140
. 0o0lp0 <17e co INPUT ‘ TPQj0170
Cdtgo 180 co NONE TPolOlao
Dotigo 179 co TPQi0I1%0
00ino 20¢ co TROLIQZ00Q
oolgo 218 ch QUTPYUT ’ TPO10210
Qatigo 220 Co CALLING SEQUENCE TPolD240
agigo 23 (o] NONE TPulQ230
Otigo 2he co COMMON TPoiGRs0
doipo 259 cD UA ~ PRESSURE ARRAY =~ PSLA TRgl0250
00lge 26 ¢D U ~ TEMPERATURE ARRAY ~ 0 R TPUiDR&Q
00ig0 27n co Ul = DENSITY ARRAY “ LBM/FTo®3d TPoi0Z70
Qdipt F4- 14 (1] U2 ~ IS5CTHERM DERIVATIVE ARRAY “ PSIA/LpM/FTa23TP010280
00lgo 2%4 cD Ul = [S0CHORE DERIVATIVE aARRAY « P51as0 R TPGEN2%0
0G1ig0 Joe ¢D U4 = ENTHALPHY ARRAY - d1U/LBK TRPO10300
0oige Jta cD Us =« SPECIFI¢ HEAT FOR CONSTANT VOLULME - BTU/LEM/0 R TPQLO310
DolpQ 2o ch W& = SPECIFI¢ HEAT FOR CONSTANT PRESSURE = gTu/Lsm/0 R TPQ1D320
doloo 33e [43] TP010330
00lgn 34 ch REMARKS AND RESTRICTIONS TPOI034g
ao0lpo0 A5e <D THIS BLOCK OATA ROUTINE 15 INITIALIZED EVERY TIME ThE TPOLO3LO

Q01igD Jbw, cD SUBPROGAM THERM 15 LOUADED' INTO CORE. TPolD36D

31 AUG 7%

0003 R 0g0400 up
0Ro3 R 0)3a023 ub

Fi2BI121eH14


http:TPOI01.2Q

807

A7
38e
39e
40¢
Hle
Hau
4ls
Yo
HSa
Héaq
47
48e
49e
80
S5le
52¢
S3e¢
S54e
5G5a
56
870
S8a
L9e
60«
&l
bla

&3
&le

65+
bbe
470
48e¢
450
70
71le¢
720
73
74e
750
Féoe
Tie
78

1%a
Bo%

By«

age
81a
G40
8ge

840

a7re

age

BYe
Fue

Fie
g2
930
4

= FOR,»  TFULAI,IFOCE] TDATE 31UB71 Pabb
ch TEG 0
co SUBPROGAAMS .Iheu TPG'
co NOH TPoi 0
co TPOL10G400
<o METHOD TRPOIO4LY,
ch REFERENCE TPOi104%20
cD NBS HREPORT 9710A, '"THERMODYNAMIC AND RELATEL TPQIOD4%40
ch FPROPERTIES OF OXYGEN FROM THE TRIPLE POINT TPO10#40
cD To 300 0 K AT PRESSURES TQ 300 ATHOSFHEREST, TPGLlO450
[ s] By Lo Ar “EBER, 29 AUGUST 1948, TRPQL10460
co , TPQ1O470
Cle ¢ o 2 &4 4 % & 858 4 & & & &4 &4 © o &4 2 0 9 # 3 4« 0 @ & ¢ &6 & ¢ & ¢ ¢ & TPOLO4BO
BLOCK DATA TPULIO4?0
C TPOLIO5Q0
DIMENSION uvailay, uBtal)
DIMENSION uli83si6l, U2(83516), U3(B3+146) |
c . udid3s 6,y UsS(83:16), usi83ay1é}
COMMON / TPCE / TPCRL9137)
EGUIVALENCE { TPCBL 241) , Ua }
EJUIVALENRCE { TPCBI 2573 , Ue )
EQUIVALENCE ( TPCB{ 340) , U )
EQUIVALENCE ( TPCB(1668) 4 U2 )
EwuylyaLENCE { TPCB{2996&) , U3 ]
EQUIVALENCE { TRCB(4329) , U4 )
EQUIVALENCE { TPCB(5652) 4 US ]
EQUIVYALENCE { TPCe(6980) , U H
c TPOLD&ZD
C TPR10&30
Ce0d o NPt ad O e et P iUl ao Rt EAIRnNIRNCalANRNNsUDol0aaaadotodRReabRoNPanoedTP10440
¢ TPQl0650
c TEWPERATURE RANGE FOR DENSITY: ISOTHERM DERIVATIVE, TFoil0660
C I50CcHORE DERIVATIVE. ENTHALPHY, SPECIFIC HEAT FOR TPOLDLTQ
C CORSTANT VOLUME AND CONSTANT PRESSURE TPol0680
[ TiP0l1046%0
DATA uB 7/ TPO10700
* 100«00000, 105060080, 1000000, 11500000y 12000000, TPOLO7L0
o 125,0G6000s 13090000, 135.00000s 1400000035 14500000, TPO10720
2 (S0er 1550y 160y 0210504513615, 0251059045536 16s 1856, 17049
® 175+00000+ 18000000+ 83000000+ 170000000 175000009 TPO1Q74H0
*» 200.00000, 20%.00000, 2i0,00000, 215.00000, 220.00040, TPQ1D750Q
* 225+, 0210712065176, 0210712068177+ 230Qay 2350
¢ Q210734722743, 0210736722743y 290+ 2454,
® 0210750402030, 0410760202030, 250.00000, 255.000004
= 0210777172702, 0210777172703, 2460.00000, 0211404173714,
8 02)0406173717y 26%.00000s 0211414134530,
® 0211414334531y 2709, 0211421493594 0211421935545+ 2754 TPQ1D0780
* 0211426350754, 02]14256350755, 280 285,90, 290+00000, TPO10790
* 295056000y 3DC.00Q00y 1000000+ 32000000, 33000000 TPoIOBOO
¢ 340400000 350-0000C: 240+00000+ 37000000, 8000000, TPpibe&lo
® 390.000Q00: AUufe9G0Q0. H41Q.00Q04Qs %20.00000, 430+400Quu, TPQl10B820
® 440400000 450400000 460+00000+ 470000000, 480+00000, TPOLOBAD
* 490.,00000y 500+00000. 510Q.000C0y 52000000, 53000000, TEFQ10840
* 540400500/ TPRlOBGG
[ TPOiIDB4O

CROocoBavsbacaolaqotaandedoasnddddodooacnoanosdvedopasdouodsdenaannaaccanasnaTPQI0R70

CHracandanedoRaoRoeoNenAaRo FacsdlnRoNSaslaasean®olagasddbdtsicdsonaosddndnas
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Dolts
Dolys
bons
o117
0oty
o137
Qg7
oozl

aoizi
0Dzt

fol121
aniz!
o121
0op121
oos21
ootizil
0012}
gpizt
boi2i

Dozt

go121

0oiat
Golzil

doizi

Qoizi
00121
oglzl

bolz1
aolza
Qnoiza
Q0123
Do1z3
00125
pol12s
ooia2s
goizs
polz7

oorz7 -

ootz27
npia?
o127
poiz?
o127
0gi27
og127
pgl27
ppiay
QeL27
Qoi27
ooi27
00127
00127
00127
00127
00327
naiz?
ao1z7
api3l

950
Qébe
278
F8e
99e
[0Ge
101»
142
103°
104
105@
{069
tole
106
109e
110¢
1h1e
pize
113
(149
1159
11é®
1i7e
jiee
1i9e
1209
12le
1220
1239
1240
125
124nm
127+
128«
12%¢e
130#
idle
132+«
133%
134e
j35%
1360
137
{3ge
jave
pige
141°
1429
1430
L L
14ce
1442
147¢
148¢
149a

180w

185])e
}52e

(a3 ala)

no

N o nn,

Fa N alal

[a WAl s]

FGH'Q

PRESSURE

DATA VALY

DENSITY = La/cl FT ~ §OR

patTa (Ul
Hlez23477, 8

73031278, 7
«2743%
+235658,
e 20602,
019282
+ 180469,
»172%3
BTLLLY]
e 1d )13y
v 15472y
v 137549,
0} 1876
¢ 10452y
«}%A2%
208433

4 ¢ OO0 0 0 9 9 S5 ©Bh Bz OO B

ISOTHERM

DATA tUZ201Yy
15C0CHORE
DATA (U3 (J,
ENTHALPY

DATA (U4lJ,]
m82:272¢
=72:332
~62434%,

34,767
HpeH32,
44017,
490344,
52e660)
55.000,
57066
58,947,
61460,
&9 ¢ 130
801062y
T0+982),
101907,
112,869,

O 5 0 e B s 0 Bg BT PE O OD

SPECIFEC HEAT CONSTANT VOLUME

NATA (USLJ,

TPoCEL,

~ PSSy

[ IHe598

11sd=1,4,8
0r45052,

77439938y 7558768

2¢46377,
+ 24556,
022918.
+201%3,
+10E58,
+1783g:
2 172%3s
1169684,
116047
15201
113332y
w1154y
+ 10207
0?2137
«DB27 3

DERIVATIVE =

1) 1d=]1483)

DERIVATY

1)sdm] .83}

- BTU/LB

INPLINY:- KD
~80+285
70234
~60e333y
35:909,
Hle9b4y,
4T el 28
S50+451
32349
E5+000»
5747465
S5Feb4
422557
71318
BZe2464s
F3elbh,
104¢0% 61
1154053,

byd=l B3}

TROCH1

/

39 /
19068127,
7575758,
75063224,
+ 28732,
+22313,
+19726)
18495,
«17830,
+146574,
LEE-LE:2 T
015843,
e 14938,
el 2935,
011262,
207974,
«0B%5 |
208320/

1494696 PSip

78452660
74496252
Tiez2507,
24961
a217404
119673,
IIHHQSp
e ] 7692,
0 J&B4Gy
215350
15843,
e 14485
e 125961
e 10978,
s (09751
oOB??Zl

/ 83¢0e 7/

78+ 185608,
7H4e 12898
+27938)
» 24238,

« 211974

2 17673
0 18452
+ 17336

0o 16845y

216133«
s 15754
e 14204,
12209+
010708y
e 07536
e DB5FF

ALL VALUES SET To ZERGC

w744321
65493509
3401530
393070
48,504
“9c13ql
515564,
S4.B4a4
Bhe459
58,947
600362
- XEARY]
77877
BB 770y
2 T22
JEUs6b6

YE =~ albL VALVES SET To ZERO
/ B3¢0« /
- FOR 144696 PSIA
/

784278y  ~T7é&n3101
~6Be347y ~4640350
~5Bs3154 570374,
37.048. 18179
H24 873, 43770
48,237, 49 o [ 34,
E1,436, 51436
53¢349 537462
55,966, E5e59
576765, 58,165,
60ep23, 6023
6lehS%, L4 TS0
73,5805, 78491
BYo23Q+ Baeb ity
563514 97:536
106285, 1084475,
1174249 /

/

- BTU/sLBHY O R FOR

DATE  3i0a7)

1491696 FPS1A

PAGE

268


http:1),J'Q.8J
http:7.17i.iO

ot

0o131
00131
0ai13l
0o1al
00131

00111
o0ial
00131
ool3l

00131

00131

polst

00131

0a13l
galial

00131
ooL3s
oolal
0o13t
00333
00133
00133
20133
"LEERE!
00133

00133

O co Do O

o oo oo &
W o Wiy W

o
Lf bala beps I

a0133
00133
00533
opla3
Go133

ap133d,

00133
0oi33
00133
Dalas
BC1135
00135

001238
0Giaz

po1a7?
oota?

naL37

00137
po13?

0o1az7
00137

00137
Qo137

80137
Go137

00137

1537

1540
[S5%
150
I57e
158
159
160¢
16]e
1620
163=
640
[&65
lébe
1&7e
14Bo
169
170
171
172«
[73n
174#
175¢
176
177
178
17%@

-y
ow oo
L

Lipd =
29

1842
|85
1869
1879
1889
18%2
1900e
191
192+
193e
19490
195e¢
15&¢
1972
198a
179
200¢
Z01°
202
203%
2Q4¢
205¢
2060
207+
2082
209¢
2ine

Cooao

[aNalal

2 o8 5 3 09 4O 30045 s o0

¢ o

g g # B & 3 @

a3 T T OO

[SLVELE B

(I R-X
Ual57,
Jela?y
DelbS0y
Del1Sb,
Os 156,y
OelSby
Oe154)
D156,
De156,
00156,
DelBGy
Qel5by
BelB7,

T ULl iruLgl

PDe264 Qelbn,
o.zw‘ll' 0241,y
ge229 01225

0¢l58,
Gels?,
Gal57,
GelDoy
Uelbb,
CelHa,
[LERELY
Geldh,

Gelbd,

Celboa
GelS4y
Deibay
GelBéa,
Delb7

Je256,
D237,
De222y
Oel58,
O«ln7,
Ds 156,
D156,
Os156,
Gel56,
0«156,
De}lSés
BelS4,
001568,
Dal156s
O»156,
Gel56,
0+157 7

D252
Un234,
De22i
U+158,
Oek57,
OclBbs
01156,
0:156,
Bel56;
GelBé,
[SERR-Y:¥
ERE-L-X)
0!156.
O0v156,
Oslbby
01157

Qe248,
023,
RN
Go158,
Ge157
Qol5é,
Oe 186y
Oalbhés
Qelbby
DelBb,
B-lea
05156!
OelS56
Us 1560
Belbba
0157

SPECIFIC HEAT CONSTANT PRESSURE = 8TU/LBM O R

DATA (U&{Jd,1)d=1,83}

0+3798,
02398,
Q02
0e22%
0e225;
Qo222
D22y
De22ly
O0«220
02201
0«220%
Qe219s
0+s21%
DeZ218,y
Ge218y
De2l7y
0+21%

Ge3%7,
09398,
OeHC3s
0e228,
Oe224y
0e222
Ge221
0221
0e22C»
0220
0+240
0219
De2i%
D218,
Del 1By
Ge219»
Qe220

/

0397
Qeld®9,
Oe404,
De227,
D+ 224,
022224
0s221
D221,
06220
04220
0«220
Be219
0219,
0e218,
De2i8y
Oe219
Qe220/

04398,
D+400%
De405,
00224
Ge223s
0221
Qo2
D+s2200
De2200
02200
Us220
0a421%
0219
0213
D219
01219I

00398
Oey400s
D+2309
0e¢225:
Ge2232
0«22
DeZZls
0220y
De220»
De220
De220
De21%)
0e¢21%s
Uell8e
02192
0eZ219s

300000 enanOONReoNONBOERRRRRGtRRBOGEODOURGREARGE

PRESSURE = PSIA

8 g 8 B o

® 08 23 @3

DATA uat2)
DENSITY

GATA  (Ulld,

Ble366%96
77051938,
7i1e47538,
7097232
b6eq45 B,
b4 ]1T951
3eb655%91,
3+23530
JeQi2a8y
2984795,
2e7173%
254474,

=~ LB/CU FT =

BpeBBR 1B
7646872,
T2e6744 2
7007708
65 44U788,
L0240y
349711
3e 185246
JeQi2eB
2679769,
2¢6%673)
Z2e504970

/ 2204440 /

211d=1483) /

7980845
75+73014,
7183908,
69020415
S4e4T7HER,y
GBe75HH
337302,
3o 16526,
2+73255
2¢79759,
2¢64%934
2044798y

FOR 220.940 PSTA

77905138
753148,
7144794623,
LB0306901,
L3454
2767013
3037302
A0 jiH7 ]
2+89402s
2-76?ﬁ2l
2¢6493 6y
2437435,

78,30853y
74429920
71047%63s
6T e 3851,
G2+3491 9
306888y
335841
3402435,
2+87402
2+7173%
2442867,
2¢295 16

VAR SldES]

o IHa626 PSLA

cedgdoakoRRanvgw

TARLE

07



1

to137
golaz
00137
poia7
00137
g0 av
oolaz
00137
0014l
ooigi
pot4l
00igl
goi4a
go143
00543
Rolg3
oalys
00} 4%
aai4s
00145
Uplys
00145
Go145
00145

JPp4E
90145
aoi4s
00145
e -
eotLys
Q0145
00145
00145
00145
0plys
00145
00147
CoL47
coly7
00147
00147
00is?
0047
00147
00147
00147
Q0147
poly7
00147
o0oly7?
00147
aoly?
00147
0ol47
oplyy
00147

Qo147

211
2)12e
213e
2l4e
2ibe
2lbe
27w
2lde
2iFe
2200
221«
222a
2232
[ &
2l5a
2260
2274
2280
229
23pne
231%
232¢
£3a¢
23ge

298¢
217%
Zide
23%e
24qs
291 e
242¢
A43e
2440
ZY450
2460
2470
248a
i49e
250
281
2520
2530
2540
285a
2560
257
2580
269
2600
2619
2629
2430
FX-E K
2650
Zhbe
2670

260+

[a R RS

[zRal

lalial

a1

FOR yu TPOCHE].TPOCH]

2020527>  2+12323»  2+,04001r  1e7785Fr 1471435,
18549600 179885, [+7466%s 1e6F774s o 65169
106082%: 1+546725y 1+52842, j+49160¢ |¢456642,
1¢42335, Je39163, 1036138 1933248 [e30484,
1927838y 1425301, 122847/

. % % b M

ISATHERH DERIVATIVE - aLlL V4LUES SET T0 ZERO
pATA  (UZLYr 21439714830 / 83%Q. /

ISOCHORE OERIYATIYE » ALL yALyES SET To 2ERO
OATA  {udldy 2),J%1,83) / 83eD. ¢

JENTHALPY = 8TU/LEB = FOR 220440 PSia

DATA (U4([Je2)}ed=1483) /

8 mB14BF2y mT790906r ~77+921r 753461 =73.951)
w7 1.F451 AP 977s =574588y =4569%40 ~44.0014
B «b2.0000 ~5949%77y -=574¢98B4r ~570048 ~57.048,
@ ~55¢%68y “B30FH2r ~511905%r ~HFe8%6s eHT7 772y
9@ aHS,71ly *43440%2 44829 =390328y =37.138)
® ~34.905 =~3Zcb2]» “3Qe 271 =28+ 30G06 1 H40+081
Q HOe4 1M 424109 H3s595, 430845, 43407202
s ‘-Iqals :f‘&?:’ ‘:? c°32 $lll’ 4‘,‘?-062 :9 221 |’ -"f'(}lﬁo.E7 Ef"lzp' sf-féi 0.2251‘?:
o 51.01% S51e884, 518863 5238 343340
® 53+334, $3e7£11 54633 5446334 550041
& S&r344s B7e632, GBe Y07 s 6070 blab&fy
° 65,123 67 «552, 690755, 726337, TH4.701
» 77,048, 79,382, 81,703, 84,014, 86,315,
¢ B8.60%, FOeB87Y, 93¢ 74, 9548y F72746y
2 PH.98Ly 10242420 {04,500+ 106755 L0%.D0B,
a

111,259y 1134509y 135.758/
SPECIFIC HEAT CONSTANT VGLUME ~ BTU/LBH O R FOR

DATA {US{J42)0Jdmi483) /

o Do Z2bt, De2éG: OvZ5h De252: 0e248,
® Oe24H, D247 0,238, Ued35, 0Ds231,
® 0229, Qo224 o223 DoZ222 0e222
@ Oe221 QeZid, Bellé De?ld, De2lly
e 0+20% 0207 De 205 0+203, D201
® 0+200 Gol%8, 0177 0:195, O+ 185
s 0. 185, Del81, 0+178» D178, 0«}78,
o 0175, 0s1731 Qel73, 0el73, 0e1724
hd Dal72, Gel¥ 2, 01700 Qe]b6%, Qs ) &P,
e 0169 Beldl Os 1680 Do lé8, Oeal670
L O0e 147 Co b7y Qo ilbb, Ori 64, IR E-I- 1)
@ Oe 165, DelbH, Oe 163, O+i63, Deit2y
0 Delély Oelé0y - Gelb0 0159 Ge§5F
. 0315%, Oel&8, Q+158s D+ 158, Qs 158
@ 0158, O+ 158, 0e157 D157y ., D157,
@ e 157, JelD7 Os 157 OelS57 Ge 158,
L4 0s158, Deio8, D«158/

OATE

3ios7)

2204440 PSlA

SPLCIFIC HEAT CONSTANT PRESSURE « BTU/ZLEM O R = 2204440 PSIA

PAGE

270


http:102.21.12
http:f30S/.f5
http:003903.28

FANA

2LFn
270%
271+
272»
273
274¢
275+
276&n»
277¢
2784
279
280+
291"
282
283¢
2849
2B5¢
28690
287«
Z88«
289¢
2900
2§19
2920
2930

294e
295

L]
534+
298¢°
2990
ange
Jgl*
apze
Jnae
AInHe
3G5¢
pee
ag7e
Jode
3090
3l0°
ille
3120
3t3e
Jl4a
31560
3lee
317e
Jlge
319
3200
32le
3229
3230
3I24e
325
324¢

Canca

m O

T us gy 1rvend ytrvuyl

UATA (Usty, 2 1,83 Vi

e 0e3%7 ‘39?l De3%7» 02397 0397
e 0«3%7 378, 0,398, Del?9, 02399,
* Qo400 Ge4G1l Q+HO3I, G403, fe403
L4 quGQQ D404, quDQQ Uiqlls OquQj
e 0¢418, D423 0428, Tetdf, Os 442y
a DedB1, 004423, Qe#t77, Q472 0odbd,
® 0034%, a-330 041317 0317, 0+315,
L] De30ts Ge278, D298, Do2%4 QazZ87
. Qo286 De 286y 0230, 0a278, 0278,
° 0e275, De27V2, 041272, 0270 02267,
° 0+267 Qe2bbs 0263, 0s263 0o2b2y
" 0257 0256 002541 Qe251s Ue248
° De2444 D+242 0+239, 00237, Ga2dé,
° 0.234, Qe233, Q.232, 0231, 0230,
@ 00229, 0228 0+228, De227» Cel227»
° Qs226 Q1226 0:r 2268, 002254 Qe225,
@ Os225), O0e2i5, D.225/

LA A AR LRI FEEL ALY FESEELIYEELY-E2 Y FEEE NN

PRESSURE =~ PSIA
DATA VAT3) / 293.920 7/
DENSITY = LB/CU FT = FOR 2934720 PSIA

OATA {ULlJy 312d=1183) ¢
71034838) FRipdSdey 2130788 13 147F 18038838
7325294y 72472727+ 71089073 T{eB53076y 71453076
7102273y 70417544y 6730007 68399455 57447638
66053360 650573771 64459948y 63¢5727% 62.50000
£1038735r S0v20470r 5807562240 G7070388,) 57.90388
5763489, B5e¢211356+ 5482454, SeQ2563y He99474,
He74046, 4e&6(0405 4y bHOS, 4e52591s 4434047
031947y Ye317497% Hei7728y 441104971 4411049,
H903128r 34946990 3094649r DeBY995ESy 3. 84438
3084438y 377958 370274y 3070274y 3048946
Je5577 3 397331 3438535, 3030284, 32)525%:
3001832y 2089746 2478769 2048738 24595184
2eBypp4s 2443108s 235760, 2.288914  2.224404
2016413y 2930722y 2405351 200268 1a9545%,
1+708d0r 1086532y 1882395, 16784497 1474676y
1471072 1ed7464L2 teb43i4/

% 9 % 0 3848 00 4 CBOUS Op

ISOTHERM DERIVAVIVE - ablL VALUES SET To ZERO
DATA  (U2(Js 3)s4m1,830 7/ B320, /

ISOCHORE DERIVAT{VE = alLL VALVES SET Tg ZERO
DATA (U3 (Jdy 3)+Jd7]1983) / 83°0« /

ENTHALPY = BTU/LE =~ FOR 293920 PS5S1a
DATA (Udluyy3)su=1483) /

e =B]1.756, =7%:77 1 =7T7T47B7 ~75+803), 7318819,
2 71839, ~5F e84 67860 =65¢Ha7y ~33eB7 6

TR TE e B

fORDCBRRADEROGOY

T

T



1T

G014
00143
00163
0oisl
0oiéd
0g143
agléld
Q0163
0gtées
g0163
gniéa
00143
00143
00lé2
Dolsd
oolsd
00ls3
00163
00165
00145
0plés
00165
00145
oglées
0plass
oples
qo148
Doles
Qolés
00les
00165
0plés
001465
0Qles
0oiab
Qulss
00les
G01ab

. 00145

00147
0GDl4a?
aolaz?
Q0167
aQla?
oglée?
oals?
apis7?
oola?
aoiée?
Gol67
0oia7
001&7
00147
Qunilez
oDolse?
oola?
a0l67
Q0147

327+
3zae
32%¢
33pe
3310
J3ize
333°
J34s
Jase
J340
Jaze
3380
3age
3yge
dq)e
3420
43¢
KEERS
345
I4ée
347
3480
34%a
isqge
Is|e
A52e
353¢
3540
3559
3540
3h7e
kY-
g9
3600
A&t e
3s20
363
Jé4ye
3659
366
3470
3o8s
J49e
37pe
3719
Ar2e
37 3¢
374¢e
375e
3764
377%
a7Be
3790
Agpe
g
g2
383
Jaqe

[aNaNal

[aNa¥al

6 p B8 06 B3890 0D BFS DO 6 0 % 00 &£ 3 0p & A 5 Ag g

-« o 8 8 & OB QO B D OGO D PG

FOR,»

~4610878,
=55¢853¢
~4544618,
=340863:
274864,
412499
45423
482424,
5‘00995;
S4e276,
634587,
759234
B7¢747
99¢28%,
1104689,

TPOC8! ,TPOCB!L

~59874,
“53:830
~43e523
=32¢5%4
“25+ 340
42832,
4572422
494390
5194921,
55eb62,
bhHal22y
78328,
70072,
101577,
112959,

~57+848,
~5]e797
LENEL N11-¥]
n30+268
=22:¢984
420832
4beBE 4
424370
H2e4F7
572026
sBe b T
B0« 704y
F20387,
1038617,
118.227/

554731
~H§9e752,
=3% 02601
=-28n031%2
A9:526
43511
47 e5%58
49943
B2Z«417
58+ 370
71083,
B3eD64,
FHeb95)
1069140,

~56eF31
476693
37082
~2b0319:
39:74%
H5e221
H7e5581
EDs 995
B2e8863
61e007
735200
8544120
4995
108416

DATE 310871

SPECIFIC HEAT CONSTANT VOLUME ~ BTU/LBM 0 R FOR 293,920 Psla

DATA tUST U430 ,J%],83}

Ge2b5,
0e245.
02229,
G220t
Qe 2[}9}
0s200
0¢1%5,
pet87,
0el17%,
Qe 175
QelZ2,
D149,
Qelb3,
Qs«1600
Os 158,
Qe 158,
Ge158,

Ge260
Qe241
Qe 224
Q218
0+207»
QelF6,
0198,
gs 187,
0«l7%,
0v1l74,
Del7ls
Qgeléa,
Orléz,
OelE%y
Qei58s
Bel5a,
0e158,

/

Del564
0e238,
De223,
0o 2i6
0+2051
Col%7s
0197
0187,
02177
V174
Oel70
D167
04162,
0159,
O+158
0«158
GolS8/

De2521
Ge235,
0+222»
e 2l
0a203
Do 195
02193
Qo183
Qef78
Qel73y
Dei70
Oeiths
Qelb6)
0157
Qo158
C»158

Q243
0e2321
02222y
0erlla
De2021
Qo750
00192
D+ 180
Del76)
De 1729
Qo170
[HENS-L E
Dol60
Qo ]5S8
Oe)56
0§58

SPECIFIC HEAT CONSTANY PRESSURE « BTU/LBM O R

DATA (UGLJ»Aledml83)

Qrd?7y
0397
0+400,
De'Oty
Dr417
ae448,
Boqa?j
DtJ7SI
0332,
0307,
Qe2F %
0280,
01256,
0+2450
01233’
J¢22%,
0227,

o397,
0e3%7
G401
GeHO4
Qo442 ],
Ded459,
G519,
GeddQy
D332,
0+3062,
Q+2924
D274,
D251
De238
0232,
0e229,
De227,

/

0397
G+374a:
0402,
Ce08
Det426,
01872
Q.545,
0e360
0+320
0,302
0287
De271
0248
04237
Os23 ]
De228»
0D.227/

D377
023981
DedD3n
Ded410»
D+432)
0485
Oef12»
0351
02315,
0297
Oe 287y
De267
Del245)
De235,
Qe 230
Ge 228y

0¢3979
(Ge3%%0
OeH03y
G413
QaH39
Ged4BS,
0407
O0«334)
04315
Qe2?% s
Qo285
Q42461
Qe242
Ds23%
04230
0!227!

293,920 PSiaA

PAGE
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¥iz

oola?
a0167

00147
oolyt
00L71l
co17t
0pl7yl
00173
gopiva
Qo173
agolra
00173
opivza
ugL73
ap173
ooiz73
00473
0oi73
oa173
a0173
og173
gglz3
0o173
0o173

00173
00173
Dol73
0o173
00175
a0175
00175
00178
a0177
go0177
0Dg177
Q0177
Qozoi
on2otl
gozol
agzot
gozpl
00201l
0czol
ap2ol
002p!
gazpl
point
00201
0ozol
Qo201
gn201
Qo201
0020l
goz2pl
Goz201
gozol
ag2gl
00203

385«
384
3g7e
84«
kE-3 X0
39De
391
3920
373
394
1959
3%
3979
39809
399%
4ape
qg1e
4gze
403«
qoHe
g5 e
Hbn
407
Hpga
HO9o
4ipe
qiie
H12Ze
413e
Hl4e
415e
4ibe
417
H18e
Hl19e
4200
4210
Haz#
H23e
4240
L25e
H24e
4279
Bz8e
429«
4300
431¢
H3ze
4330
434a
4350
435
437w
438w
4319%
H4Ds
44} o
H42¢

o F Wi g™ YLl FrvLp g

C PRESS
=

P51A

DATA UaAl%) /4 367,400
C R
[ DENSITY ~ LB/CU FT ~ FOR 367+400 PSIa
c
BATA  {Ul(Jdy 4],d=2]1,83) /
® 81+43322¢ BUesH5L6r 79eB72200 79011392, 7
® F74679520 768041y 740045530 THa2HY4%4, 7
® 734637700 72478020+ 71e74245, 71456172, 7
@ 719123750 7027407y 09039625y 6Ba4F3185, &
® Gbepbbaly 654703021 644724925 63459427, 4
@ &1+538B44, 506384474 S9+171560) S8B.11708, 5
* 5787037 54046527y 55¢13737s 5513737 5
® G3e275650r H2+11047 e BT | Ge3283 ]y
® Be924B7, 5924874 54645724 5455001,
* Beq 387y Se273159 So27315y 54119588,
® S5+05740+ 5003500 42882329y 4881229,
® Heh787Hy 4453412y HeH4DATIs Y4.+28357,
9 3487883+ 30710685 30560240 3¢42395,
T 3419091 3o0BUYCs 2098374, 2489338,
® 2473015, 2+456] | 2+584645, 2¢85207 3
& 2439967, 24349384, 24290795 2424024,
@ 2olH&01 210203, 2 05924/
<
C ISOTHERM DERIVATIVE ~ ALL VALUES SET T
Cc
DATA {U2{gs Hl.9=1:83) / 83*Q. /
c
c ISOCHORE DERIVATIVE ~ ALL VALVES SET T
[« .
DATA fUILUr 4)9J=1 1832 f 8390. /
Cc
C ERTHALPY = BTU/LAR = FOR 367400 PSIa
[«
DATA (UHACJ 41,021 ,83) /
9 ~B1eg1%s “7%e¢b36 =77+4653 nT5e670
2 =71+702» ~5%¢718) ~670731 wbSa7l2,
¢ w&1a7585s ~59475h) #G747590r ~54.8186,
® ~865,738y <~53s718) =5106B83+ ~4946H4H8,
e wHE ¢ L 24, ~43eddsy 41 ed2bs 394170,
e =34 817y =32+5687, 302600 ~282334,
@ m27.883¢ =25+4392s =23.078s ~23+Q78,
& =20«040s ~18¢2C9 28,508 39a402,
® 514797 414797 43.4572, 43a+792
® 430447 45456 ] 465u56 1 47199,
o 47397, 48,870 49 .980, HY «FHO,
* 52033 B5labd3, 55017 56045%,
? 61,988, b . b642, 674242 594777,
e 74799 774257 79691 €20 10y,
@ 54877 8992444y F1eS97 FA93F
® FO46F6 10Ga?12, 1032222, 105¢524,
4 1104117 L12e410s 1144697/
C
C SPECIFIC MEAT CONSTANT VOLUME = BTU/LB
C

DATA (USEJy Hl,yd=],A83)

Be3s6991
4a404760
1056192
7e54757
2061741
Bel 1708,
4997526
54943238,
5455001
5205740
HeUW3138»
404785,
3429979
2.80907,
2445867
219202

¢ ZERJ

0 ZERO

~734486,
=&43s701
=~5&¢815
470594
237022
=-28.2334
=22e796
414597
434792
47029%
50-477!
59+246
FZedl4y
844497
Phe2?2
107825

N 0 Rk FOR

MAT e

CIQDQQHOD?Eleﬂ&;‘llirBQQQQUﬂQO.U¢O¢QOHﬂ'GﬂﬂﬂeﬂlﬂbvOnﬂﬂﬁbﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂoﬂdbn!

3674400 PSia

At B ]

P

LU

-


http:2a.3Jt.jt

¢ie

gozn3d
00203
00203
00203
0n2gd
o203
ao2pa
go2ad
00zp3
0023
goz2g3
Q02023
00zpa
00203
op2g3
0203
Qo203
po2p3
oozp2
Qo2p3
Qo205

gozps
00205
goznk
00205
C020%
gozos
coags
gozqQs
gpz05
gozo5
00205
co205
cozob
00205
Un20p5
cozgh
00205
00205
00205
00205
Q0205
00205
uQzao?
cozp?
00207
anzo07
602ii
g0zl
onzgl
oo211t
noz211
00zl
¢o211
Qo2
g0zl
o211
op21l

4439
G440
4450
YH4é6a2
H47»
H48 ¢
449
50w
4510
H52e
4530
H54 e
H55e
HG 60
LE- ¥l
458+
4579
4400
4é1n
4429
4630

HéH4e
hs5e
LT
4642
H69@
4709
H7]e
472e
473
474
H7Se
H764%
H77¢e
4780
479¢
4809
LR
482+
HEB 3
4349
4850
4860
HB8T7 @
4884%
He7e
490
H9 je
4929
HFae
HPye
495
494
497
498«
49 Ge
Boge

FUOR,«

2465,
1245,
1229
e2dl
v210
v200s
1195,
»196
+190;
183,
+178,
173,
v 165,
v161,
157,
v 158,
+158,

+

TPOCBL ,TPRCAY

0« 260
W 241,
v226 4
219
208,
» 198,
198,
196
190,
181,
177
1172,
1164,
v 160,
1159,
v )58,
v 158,

2546,
-23§;
v224,
o216y
e206,
197
v197s
eZ201
187,
0181,
w174,
v1700
0163,
t160,
»15%,
+ 158,
2158/

w252
v235,
+ 223,
e 219,
» 204,
+ 95,
197
e 178,
+ 185,
» 180,
li?é]
1 ]15%
] b2y
2160
+ 158,
2158,

«2498 s

w232
02230
212
0202!
ul?si
w1972
w1910
0185l
0} 78
W 175
067y
v162
0359
«158
el58;

SPECIFIC HEAT CONSTANT PRESSURE = BTU/LBH Q R

DATA (UslJ,
«1%7
397
2399,
. 3!
-??69
s 445,
+5839
1571,
v412y
«360,
-331|
2306
«27%
v247
«237,
0232
229,

Hrygml  B3)
«397
e397
« 400
t G5
v H2G,
o {B5
«50%
0603,
12,
eJ49,
0327,
a 298
¢ 263
e 245,
+ 238
0231
1229,

/

0397
397
2402,
o407
HZY
WHhHT7,
1529
<470,
0384,
249,
v319
2272,
v 258,
242,
¢ 235
23]
e 229/

w397,
e 398
HO2,
2409
0430,
1561
W52
465,
+ 373
s34 2,
0319
v 284,
253
f 240
234,
02300

+397
0277
¢ 402
+412,
HAT s
+5b19
05320
ed b
2373
9331
63 1by
0276
0250
423%
233y
0230

-

UaTE 310873

347«408 PSia

[ EEFEE R R R RAYELLERSERNFELEYEEEEEENE LN ERLEYEEEEEELEELLERLEELE EE-E X-F

E ]
a
L
*
a
3
-]
@
L]
L]
.
-
a
]
©
L]
@

<

C

C
*
L]
]
o
*
»
&
]
L4
L]
o
»
-]
[ 4
o
-]
e

c

C

C

C

C

<

C

a 4 28 68 & a3 B 3 D O

PRESSURE

DATA UAalS}

= PSIA

/ 440,880

/

DENSITY =~ LB/CU F7 ~ FOR

DATA  (Ul{Jd,

814143322, BQe«71025:

77463975, 7

73691970 724833215,
71e17438y 70232349,
6He755467y b65¢78947,
51469031y 609596935,

58410575 &

5340676886, H2e52101

Y42«40C7 11
Fa] 1744,

51.d=1,83)

/

7993605

be862Y5, 756e04563,

72:04611
6T o HUH Y,
64e8(BBY,
57238242,

e7536% 5546683,

52¢52101»
413387, 7458954,
ba87702, 687783,

440+880 PSIA

T7¢ 17456,
75.3012G.,
71e¢440%923,
68e76552,
38621
58434781},
55466823,
S51e%2108,

7437784,
Le74082,

78443137,
THeq60160
712640931
67065900
62077464,
S8e3478] 0
55.30%73
4P 7 QL7 T

7437786,

4aB1TUZ

PAGE
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9TZ

o2}
oozl
nozii
o021
02}
0023t
Dozt!
2
o2}
ag211
00213
0N211}
00213
Go2)3
00z3%
0025
00215
00Z15
onz2y?
00217
0027
o027
oD247?
00217
nozy7
00217
0oey7
0027
no2i7
o0c217
an2y7?
ap237
Qo217
onz7
Qo217
0027
uo2y7
no2)7
Qo237
gnzzt
og221
upzzl
o221
Do2z1
00221
00221
onz2z1
08221
nozzl
0D221
002zl
op2zi
0ozz21
0g2z21
0pzz21
00221
90221
ao2z2i

Sg1*
502+
503¢
5Q4e
505¢
5056
S07e
5(38e
509
Sloe
Slie
512
S13e
514#
5159
H160
517¢
5l8e
519¢
S20*

521¢

522¢
5239

524¢°

525¢
5269

527¢%

528e

529¢
513G¢
53)@
532°
533
534%
53abe
h3se
537+
538#
53%¢
540¢
Sq1e
542¢
5430
S44e
S45»
Eq4¢
547e

S48¢
5499

S8Qe
551w
6552#
S53e
554
555¢
556%
§57e
5580

[aXa¥a)

[aN el

AN aYs)

(s Walal

Ay 4o & O e a2 O

4 ¢ g b o a0

% S g 4 9 A9 g

g 20 F e DO L LT O B0 SR

Fuwiveg™

b+S1702
5492101L
e 79294
J«8B30Y
3030655|
2+894603
21968418,

ISOTHERN DER{VAT{VE =

DATA {(U2ldJ

Tivegddgrruepy

174632
134,
6788,y

374457,
3+2140%
2¢82717,
24530364y

y Sladm1483)

be 24014
5452303,
4!36572.
Je 62555,
3412735,
2:76182y
2¢478%93/¢

Lbe 28014y
54351860,
4417041
3»51148,
3.04572,
2059971

/ B3IE0a /

ISOCHORE DERIVATIVE = ALL VALUES SET

DATA (ualy

ENTHALPY = BTU/LB
DATA (UdLJy S)yed=],83)
“8 14831 ~79:¢50G0
“71wE71 =~49+587
610632 =5¢534y
*05.422 “53.605)
~45442%y) =H3e348,
~34e768r =32¢533:
27083 25434
=200 172y 184375,
~13+70% 27050
414865, 4340115
Y4, 2024 45 aF68
Y9 :562s 51237,
60316 6301071
73¢843 7611469,
B&epnar BB-4 )1
F7.001s 1009244+
1094851 1114862

SPECIFIC HEAT CONSTANT VOLUME -

DATA (UB(Jy
v 265
v 245
e22%,
0221
#2107
«2G0¢«
#1995,
1196
«198,
-l93,
« 185,
«178,
0169,
SL-re
160
2159
1158

r Slada] g3}

51 ,4J=1,83]

12600
1292
v22h
21T
208
2198
173
ffan
«200»
190
21184
17460
[RT-E-N
.lé!l
+15%9)
+ 1548
BE-T:E]

= FOR H440.880 PS5Ip

/
=77+513
45745602
5746311
~51eS79,
~41e2495
~30s246
~23+070s

.m 180375

39477
43+ 115
H7 6242
52+852s
65,882,
TBebb4,
%0+803,
102503,
114169/

I

* 256
|23!3f
v 224,
2216,
e 20b
e 197
2197
v 176,
+ 200
190
182,
174,
+165,
el6],
v 159,
158,
2158/

/ B3e0« /

»75.5364,
45e¢6 15y
~G68a%7
=4Peh4d,
n3%e )17
~280339
“23:0%0
=17¢313»
3%4677,
44002
47242y
EHeq18,
GBeHYT
1o 132y
$3+1819
104912,

2252
0235,
«223,
v 214,
« 204,
" 95y
1197,
2194,
197
+188,
182,
1729
v 184,
0160,
e 159
« 158,

be 15688y
505102
4402950
3¢405H 1
2096877
20565450,

abL VALVES SET Tu ZERUD '

To ZERO

?
=73.554%
“45386250
~56eb697
w7 e 494y
m34eF0] 1
“284339
~22+804,
“14 )39

37477
4442021
47+812»
57429
7is081
83576
PEeGHE
1072349

pTU/LgKr 0 R FOR

2497
$232
2223
¢212y
v 202y
« 195
197
2198
o197
1185
0181
170y
RED
v 60
1159
18

VAL

ERNTE YR

4400880 PSIy

FAukL

L1


http:ENTHAL.PY

Liz

pp2z}
06221
00223
00zz3
00223
00z23
go2z23
00223
0oRz3
00223
no223
gn223
09223
o022}
aeez3
00223
00223
00223
a0z223
00223
0gz223
Bo223
oD223
00223
gn2z3
00Zas
Qozzs
143
00225
on2z27
upz27
gez227
onR2?
og02z7?
op227
00z27
onzz?
pn2z?
go22?
onz2z7
Qgza?
00227
oozz7
60227
ppaar
gn227
00227
00227
Qazav
gpzz27
00231
npz3al
6023)
oozl
Qc233
goz33
00233
Qpzad

5590
Sbbo
Saie
5420
563%
-
5465
XX
547%
548
S4%°
5709
57«
5721¢
573a
§74a
B75¢
5740
577
857680
§7Fe
580¢%
58t
582e
S8le
5849
6850
30
5874
5g80¢
5899
590°
59 (¢
592¢%
593
8% 4%
5959
5947
597e
5988
5990
s00°
sQ e
eGpa®
40 3¢
6p9*
-
&4b6e
407
408¢e
40%0
4109
611#
b12
613
sl14e
RN
glba

& FOR,s  TPOCBI,TPoCHl paTk 310871
C SPECIFIC HEAT COngTANT PREGSUKE = BTU/LBM 0O R = 440,880 PslA
C
DATA tUb{Jy 5),J40,83) /
© - 397, 2397 374, + 394, +394
° +397, * 397, « 397, » 398, 398y
- v399 2500 eH01 s +4901 eHOla
hd 402 sS04 y404, s 408, it
. B 4§88 1423y 0428, 04351
© tedYZy 1452, 4830 e q 7%,y 47490
e 477, LY +H20) e5320, 0522
a +555, +583y 1583, 2600, vbTOF
4 s 7000 2605 +511 1483, 04833
@ v 449, 1923, 8423, e408; 2381
A 31 o JEQ 1365, e 365, 2 35%
” s 342, 2329, e31 8 v 309, e 2%%y
* «283, #2759 1268, 0263, 0258
& 254, 251 2 24%0 246 «2%3y
L v 242, 2240 «238 237, w236
* 8235, 2234 «233s +233, «232»
a =231 w234 w230/
[
CRBUAAADIT0OBIORONIGINPERAGOURAIe T ABuatdentlroaspRoagRtssantingrasggtrag
¢
E PRESSURE = P31A
DATA UA(G&} s 5149380 1
¢
< DENSLITY = LB/CU FT =~ FOR 5146360 FSIA
C
DATA  (ULlJdy &) ed=1,83) /
® 81449959 BOe710Z%r BD+000D0s 770¢23%30y 7B.%31237
o 77700089 764923089 7464103502 75035795, 740515450
* 7374630y 72493746 72098053 F17158%1 71471589,
@ 21e72758% 70422530 AFB4103 480481321 47275068
* L508H4F2r 657 1TE8r 4449150G62 63093862y 624932661
P 51eBH2T2y b7 IOUGs B5F+56T26s 5BoS54608, 53a546080
¢ GB.3090% 56980046 S5+73807s G5073807, 55.58&44
® BHa24859 5273804 52493806y B2430L125: 5Q.32713
2 50250ty 50002501 47892721 H46455493, 103.049240
°  Q.44880) H.27424r B4F7424y B+713BY4: B.51354,
@ 8451354, 8415727 7485053 755053, 7ol L3E2r
. 7035402 7e0417 6 &4756956 4L+52784, 411374
* S5¢76901s - 5947375 Ss2)648 4978927 4, 786061
o Yesp278 He43& 140 4o28376» gy 14330, 440138 )1
& 3+89332r AeTBIODy 36706073 3457756 3,484%3r
@ 3239764 Je31510Q2 Ja23698 A 162740 309234y
o 3.p25171 2498121 2490006/ !
C
C JSOTHERM DERIYATIVE » aLL VALVES SET To ZERG
[of
DATA  (UZ{Jy 619d=1483) / B3a0, /
(o
C JSOCHORE DEREYATIVE ~ ALL VALUVES SET To 2ERU
[«
DATA (U3(Jy &) sd=1,83) / 8lap, /
C
C LNTHALPY =~ HTU/LHE =~ FOR 914,380 PSla
<

PAGE
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g1e

00235 4i7e DATA (uHid, 81 ,J%1, 83 /

gpzas 6180 ¢ ¢ =Bla347, #3659 ~7743B40  =T75+4020 =73e4210
aozas 6190 ¢ ~71eH40, CH45Ty =670 4T7Hy  =E5e4B8y «83+45001
poZas 4207 e ~&1.4508, 7¢513y =87451Z, =H560580y w55¢580,
apzat 621 ? ~5545060 ~53+4921 ~51e8470s ~49e437) 474393,
0p2as 6224 e 450334, ~43e258, vl 19163, =19 s 044, a3&.8%97
00235 623 * w3447 17y  *320496  ~30:228y w2803491) ~2B43415
pozas baye ®  =274900 ~25+4467, =23a72%r -23¢22%1 ~22+956,
00235 250 © w2pe321s T186573, ~184573, ~17e5264 ~19.4934
0p235 626a 2 m14,06%5, ~19,065, ~1l,044, “9270 37407h
00235 427 % 374072+ 3742721 374272,  40¢033: 400233
00235 G280 2 4D«223s 42+529 4230729 G2¢72%¢ i 750
d0235s 6299 a 46¢787 4Be b1 S0e47Y 826217 85.48]
0o235 &30 2 584563, &leBl 1 644357 670121 69820
0oza5 &3]+ ° 7244649 756063 7764623 B S0y B2eb47 s
00218 6329 @ 454122y 8745731 F0e005s F2e420 FHoB {7
00z3as 633 ° FT7200) F9e580 1010944, 10442980 j106e544
00215 63494 ® 108983y 111216y 113s642/

on0235 43509 C !
Dfzas 4340 [ SPECIFIC HEAT CONSTANT VOLUME - 8TU/LEM O R FOR 51H.340 PSla
0235 6370 C

00237 £380 DATA LUB{TJ, 6)4d=],83) /

00237 6390 . 1265, w2614 2254, 250, 249
0G23z 6409 ¢ 245, 242, 2238, e235, «232y
op237 641 2 2229 227 e 224, 2223, 223
0g237 bH2a 9 1221 0219, «217s 22104, 0212y
np2az &43e ® v 210 v 2084 0206y s 204, e 202
Qo237 440 ° «2009 0199 P 1F7 2196 e }95
Qp23? 6450 L 195, v 199 197 197, 197y
Qo237 GHE® L w196 v 194 s} Té +}196 23197
o237 &47¢ ° 0197 a 197 v 199 «202 a217s
go237 648 ° «20% 2202 . +202, ¢ 200 al95
goz237 &49¢ A 195, 193, « 190, 190, s 188
00237 5500 o + 1849, 381, «l7% 1176y 173
nozaz é5 )0 e 1170 v 166, w167, aleb,y 'BE-LE)
op2a7 452¢ . 1163 0162, Y- - 11b1y eléiy
00237 6530 ® 160 v 1860 0160, 159 . 2159
00237 5540 @ 1159 + 159, 159, v§159 91591
0237 d55a o 1159, )59, e |59/

00237 b5 40 C

00237 457 C SPECIFIC HEAT CONSTANT PRESSURE -~ 8TU/LBM O R = 5144360 PS1A
00237 © &S89 =

00241 6590 DATA (U6CJy 6),J21,82) /

j0241 s460¢ # 2397 «398, 2396 0396 «3%6
00241 6619 s 3%46 «3%7, 397 397 «3%8 5
poz24ut L5628 e «399, «399, MO, +401, 2401,
oy} 6b63% e HO2 e H0Y 405y - «H0DH G
oo241 6640 e LD 217 s 4219 4§24, 4329
o241t G450 ° «HH0, 448, 459, o470y + 470
00241 66ha L 472, P HT Yy 507, o509 #5111,
nn241 54670 ® 542, 15868, +5AG, e579, eh3by
00241 66809 © 651 0651, +75% «B40 v79%,
opz4l L4690 a Y-Y LX) +583 9883, 18534, v 488,
noz41l 700 L 1488, sHb68, «438, 438, v Y424
00241} &7 b 1393, «370 0352, r338, v316y
g02ul &72¢ * 301 L 209, + 280 w273 267
no241 &7 3¢ L «262 w258, 2254, 0251, 249,
0oz41 6740 @ V244, e 204, v2H2, 124, 0 23%



612

D0z41

0Qz41
00241

o241

Dn2yl
0o241

0241 .

a0243
G0Z43
00243
NOoR43
0o0z4s
0e245
00245
gp245
gg24b
2p24s
gnaus
Dp245
gp24%
0p24%
DG245
00245
A0245
0pzZ4&s
00245
op245
Vo245
0p245s
GO245
Qo245
Go245
o247
00247
00247
00247
00251
op2s!
to2st
oo2s!
00253
nnass
coz2s3
QG283
0g253
o253
002523
op2s3
Qo253
Q0253
00253
00253
00253
Go2s3
pp253a
00253
00253

Q0253

578a
8§76
4770
678
6790
tBQ9
681a
582«
683a
6849
6485«
586
LB87
L£B88+e
58%¢
R aL
691
67 z®
5939
6740
b95e
[
6770
598
6¥ e
7oo*
7o}
Jg2e
703e
704a
745
7060
7070
7080
709
710+
Tlle
712+
713
7lke
715¢
Tlbe
7170
718+
717
720%
721¢
TZ2w
723
7240
725
Trbée
Tr7e
7abe
72909
730e
731+

73am

& FOR 42

* « 238, 2237, 0234, 235, 2214,
* e 234, 2233 2232/
C
W L R R R g N P Y R L T
¢
[ PRESSURE = PSia
c
DATA  UALT) / S87.84%0 /
C
c DENSITY = LB/CU FT = FQR 587.840 PSIa
C
DATA {UIGdy 7)4JR14823) 4 ’
° Bleg995%, BO+7754Y4y £0400000) 79923930y 7849294,
@ 7770008 7692308y 7646148y 75435795, T4¢857121
* F3080074y T2+99270) 72015007 71476736y The787T 36
B T1e32668 TOHT216s 6963788, 68728521 67284260y
0 4493940 66200660y 5006181y G4+06150s 6305170
? 6199428 6070134y 5Fe737 16, 589773497y SB8e773%7
* 58.548Q0)r 57224098, 60001553 560583y 5584572
@ 54037738 53435500y 530355009 52074202 S0aHE470,
O GQ«S9448,y B0«59448y 4B468549, 474423735 YT eH23T7 3
P 45871960 430355139 12434720 11«710%7s 10797652
8 102797450 |Ded4LE82y FeBYB3IT F¢878239, Pe¢66370
e Fe06454, 850443, 8.18178, T«84004, Ta2723261
S 581570 &e4341Bs  bLel0pT62y 5082276y Be57103s
“ Srv34b16s S+ 14324 4295840, 4e78973, 4s 63435,
® 4497955, 46357 11s 4623263 He1l6H1s %4007 21
L 3e90442, 380744, 3¢71460%, 342937, 3547 1}
@ 3045885, 303949232, 32323257
C
C ISOTHERM DERIVATIVE « ALL VALUES SET TO ZERO
C
DATA  (U2(Je 7)ad=21,83) / 839Q0. /
[
C ISOCHORE DERIVATIVE = ALL VALUES SET TO ZERO
c
DATA  (UILYy 71ad=1,83) / 83+0a /
C
C ENTHBALPY = B8TU/LB =~ FOR 587.840 PSla
C
CATA {UYlJds 70,J=1,83) /
e =Bjio211y ~79¢2309 ~77e24%s ~75e2693 =T3.28%
¢ ~T1e308r —6F03273 =674345) ~065e361y ~63:¢374,
B =b1+3851 594371y =S5743930  =GHeHb62y m5HH462
& =55,38% “53¢37% ~5143600 ~49+¢33 1, =~H7+29%
o wH5,237s ~H341867) ~41.079s ~3Be968y =~356.831
o 34,5062 32854, ~30+205 =2H00335, ~28,3358,
" =27:898s ~254492; w23428h, w23+285, =23,0}6,
® ~20.4309 TIBsT24y =jBa72bs w17+7046, 14,784,
@  w]4,3B5y ~J14+385y ~11e59] =~QeB4Y, -G e84,y
o MARALX] mHabBQs 32+314 340251, 346795,
L] 35995 3Be 107, 40¢ 145 HOe 145 41+057
] H3.57%1 Y58 1B, 47 .885, 49 eB 19,y S53.402
° B4+719 5% +849, 628492 650728, 680530
° 71026 73+%941 76570, 794158, Ble7ll,
¢ BH.234 B44731, 89,204, Plebbb,y Y09 ]y
o F6.510 FB29149s 101305 130684y 1064056,
e JUBVHLIT, 1ROV [1Dei1B/

TROCHLI,TROCBI

DATE 31087

cocscesanRme0d GO

PAGE
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072

00253
00252
00283
00255
0g2s%
GQ25s
06256
00255
00255
0Q255
00255
00255
00485
00255
0p2s55
G0255
00£55
00255
00255
0p255
00255
0Q2ss
00255

00255
0ozs7

gozs7
Qpis7
002587
oozs?7
00257
00257
0Qas?
pnzs?
ao2s7
agas?
ao2s?
00257
00257
oozs7?
pnzsy
00287
Q0287
ocis7
oo2s7
60257
00257
00257
00241
60241
a0zsl

0ozésl
00243
0nzea
00263
00263
noz2463

002643
00243

733«
7349
735«
736e
737=
7380
739
740
741%
THZe
743e
74409
745@
TH&o
7470
?748¢
749¢
750«
75]e
762
76830
7540
7650
7Sbhe
757¢
758¢°
757¢
7609
7461
7620
763¢
7448
74652
VX
Thie
7680
76%=
7709
7710
172%
7730
774
775
7760
T7F7o
176
77%%
780=
7Blw
T82%
783e
764
R -4
78&e
7a7a
78Bo
769
7900

2N aNa}

[aWal

# g O 0 o o o0 ®0 8 5 0 0 DS

2 5 ¢ 0 9 % %0 oS o0 d e G

Ut 7 TTUVE T, 1EULH |

sPECIFICMEMMAT CONSTANT VOLUME - aTU/LBH O R FOR

DATA (UB(J, 7t,dml,83)

4265, W26y W257, +253, 0249,
+245, «292 +23%, *+235, 0232,
«e230» ¢227 w22'% 223 2223
222 2219y 217, 0215, w2124
«210, 2208, 2206, 2204, « 2024
«200 179 197 e 195, f751
+ 199, s 199y 1974 0197 197
176 2 195 2195 0195, + 196
o198, o194 +198, 2200 +2009
«202s + 208, 0227 +220% 2210
v210 2204, + 200, + 200 w178y
s 192 s167 »jBY, el181y s176

v e ]173 1700 2168, 01467 e 165y
e164 «163, v j63, Y142 o16],
elbly o lé]y v 160 o160 2160,
2 15%y w159 0159, 0167 *159 .
« 159 1159, 159/

SPECIFIC HEAT CONSTANT PRESSURE =« gTU/LBH D R =

DATA tUsIJy 71ad=1,83) /

¢3961 [ XX-T) 0174 e3F6) 0396
«396 13%4) +397 0397, 0398
398, 2399, s 400 *400, 400
o400 «403, v 405 2407 a 409
o412 [ BY-X vH420 +425, s 430
+ 437 s 445y 455, T LT-3-T)
HET s 48y #5010 1501 +5023
0530 +550 + 550, 0562 eb07 s
wt 1By 48 97 [ Z-Y-R) o 7hbda
«850 19168, 1v21%, +943, e738:
2738, ¢568 v6574, o574, 538
U772, 2429, 5399 e37hy 2343
eIl s 306 v 294, 2284, s 277
¢270 2265, 2261 0257 e 254
a25 ] 0258 w2440 e 244y 243
o281y 250 023% v238y 0237
+ 236 0235 2 234/

WAIL wauvesg

587,840 PSIA’

587840 PSIa

CREQOGOVNANO D U0 IRL AR RRGORACEINSUUDOUGHNOCOVRINNGODERRDPOOABNLENRATOD

¢ o ® ® o &

PRESSURE = PSia

DATA VALBY / b&la.320 7/

DENSITY = LB/CU FT =~ FOR 6461+320 PSiA
DATA
Ble556607
7774050,
7385852%,
71%3775%,
67eg2Hld
624150490

(UilJdy Bl,ydem1,83) /

80¢77544y BQeO&H40S,
TH+38229) 76+21951
739046020 72+20217
7087163 6904864,
565QF3Bbr 45 14658
GjeDS006y 59071612

7820845%,
T4+62686
71:81890
T e P 3HTH,y
63417119
SB?7H&T

7930214
ToeHIY78,
7181370,
LB+B82312,
649038485,
E6+F7447

F NG

YAl



178

0p24s3
opzs3
Qoas3
0pn2463
00263

DOz53
dpzed
00263
00263
00253
CORE3
00243

gez2e3
00263
60245
00245
QDp2s5
00245
UD247
onz2a?
60267
0o2s7
op27!
0027}
opz7y
00271
Qo27t
opz7i
0Gz7l
aoz7l
o274
00271
no27y
Qp2rt
ooz27t
noz27t
0nz7
00271}
noz7i
o027t
00271
00z71
0271
00273
90273
00273
0oz 3
apz73
op273
0oz73
o273
60273
00273
00273
opz7a
pp273
op273
00273

791

7928

7912
7949
7959
TIhe
797
7784
799¢e
8qgge
dgle
80ze
B8013a
80%a
gD5e
8060
807«
B08 e
809e

-]
Bt
812+«
Bile
81409
gj5%
8140
Bi17a
B180
alge
82p¢
a8z
B2ze
B2la

A240e

8250
826
8270
G286«
8299
83p=
Blle
Q37e
83139
Bld4e
8235
Blsa
837ns
8339
B3?e
840¢
axle
842e
G430
B440
B4be
BHE
8470
848«

NN nann

(2%l

non

B

FCR,» TRPOCBL ,TPOCES

B8e7544]y STeHT [ 24y 5&r2640%r 5642640%) 5611672
S4«70460, 53705304 53.70530, 53:10674, 51,356107y
S1e11273y 51011273+ 49435834, 48425795, 48.75795s
eeP0431 s 44715980 44471598, 355401 3930818,
15077538, [4eH45923y 12094703, 12+94703¢ 12:36858;
1172323493y 1Qed405%r  F4829%40  F433164y BeGH4F20
Fe?4q534+ 745601+ TaQ4573s 6+569389, 45.384)p9
6011396y 5870611 Seb506Hy 5445048y 5o267041
Se09840r 4+FH2181 He7970By  Had&17%Fy 4+53535
HeH1638, Ha3045%r 4419903+ 4409937y 4a00481:
AeP 1497y 38296861 3474BY|/

% 0o =2 2 3 b 8 5 o9 O

’

ISOTHERW DERIVATIVE -~ all VALVES SET To LERO
DATA  (U2(Jy 8)sdm],83) / 83004 /

ISOCHORE DERIVATIVE =~ ali VALVES SET To ZERO
DATA  {U3(Jy 8))J={s83) ¢ 83eQs 7

ENTHALPY = 3TU/LB ~ FUR 661,320 PS4

LATA (u4{J, B},J=1,83) 4

4 =8Le3758, “~7Fs074 “77ef1Hs 754135, n736156
T mTLey77e =694197r 670216 =450233s 634246
¢ =bi1s2hr *BF026%r 574274 =556¢3440  =564344)
R =564273r =53+265 ~510249%1 870224y =47a(8Fs
®  m45e140r 431076 ~40e%F4y mIBeBTF1s  ~dGeT763s
& a34,405r =3Z04121 ~304177y ~Z2803291 w2B8432%
@ =27:890s =254+510y =23,330, =234330,y ~23.0644
¢ =Z200523r ~184+058y ~18.858, ~|7¢860, «}5.s0329
@ ~l4.4%50r =]4e6509 =}16%53y #0289y =)10038%9:
A =346, ~Ss7 18, n5 716 =0 145, s &35
L 284133, 30890 34,518, 34518, el
Q 376400 H2eH4T7 24 44 a7 38, 47147 Blejsbs
o S54+771 53«15 Gla27H, bia2V by LT7e2lis
L 70eQ41 s T2¢801 754503 TBe |56, BQR+7d6
L 83341 85:864; 88400 F048%2) Pie3b2
e 952813 980248, 100+668y 103074y 10SeH4T
© 107853 §J10:228), 112.5%95/

SPECIFIC HEAT CONSTANT VOLUME - BTU/LBM 0O R FOR

pATA {US(Js 8),Jdm],83) /!
° + 245, 02062 0257 e 253, s 24%
L 02"'5| '2‘\‘21 |239| 0236’ !233’
hd 8230, 2227 s 224, a223, 223
@ 22220 e219 w217 »215, v213y
o e21ky + 208, s 206 2204, ¢203
- 0201 v199, W F7 +}75 0195
L v 175, s 199, w177 21977 v 1F7
° +1964 R EA-T] 2195, e [¥8 2 1T4
° ] Fhs v 1 Fh 0177 + 198, W 198
o «200, A0 w204, v 206, 223
® 249, ¢233, a2 18, s 218, wil2e
. 0202y +175, 190 185, 1N
° 01751 172y « 170, 0168, v 167
. 0165, s 164 LN R y14&2y

DATE

3loe?

641320 PSIA

PAGE
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http:5-098I.jO
http:8.7SLiI.Jl

(444

L2

CQQQD

el a¥al N MNo

[aNalEal

[aEalkal

s & & 4 3 3 4 a4 * D o D AL B BH g

FQR, @

182y
,1601
«15%:

SPECIFIC HEAT CONSTANT PRESSURE - BTU/LSH O R =

DATA (Us{dy
v3F6
e 3%61
+ 398,
K]
aH ]l
438,
0"?62)
15179,
A AN
«751

20473
v 1By
LY
127
'256’
s 244
0233'

TPOCBE.TROCBL

elbin
1160
« 159

0161. .

v159
e159/

81 ,d=l, 8 /

0398
e 3%64)
«399,
H02
e Hldy
PH42y
+402
537
574,
l913|
Le4Hd0
w524,
3240
a273
+ 253
e 24D
«237

+3194,
¢376
« 400,
«HDY
v 18y
45 ],
474,
e 537
+653,
P13,
1a0té,

lﬂﬁ?).

+308)
208y
+ 250,
241,
a238/

« 160
#1159,

|3?6!
a3¥7 s
chUS
2404
423y
+ 460
e 4Pl
e 547,
vAHF Ty
{eG0&
jeGlé
vH27
22%y
e263,
e 248,
« 2400

« 1600
s159

¢ 396,
2377
+400
s 4018
vHZ84
460
495+
LY-F
697
220720
1 80F
‘2377
287
2259
o 246
.239.

pATE 31087

6610320 PS5la

'
LA AR R R Y Y N Y Ly e Y LI E Y P L N Yy N

4 % g P e 4 0 am Vo &R DA 8

PRESSURE =~ PSIaA

DATA  ual9!
DENSITY

DATA (ULl

7TeB82104 7

73490983 7

719479635 7
67«1140% &

/ 73494800 7

- LB/CU FT = FOR

Pryd=1483} /
Sresaég”s BOr84G7 40

704150,
3epF?H Ly
0eb2147
6022517y

62230530 5123599,
SB8e92702s B770340s

S5.0p550s 5

G2pY489 (s

51¢5793fs 5157931
4770992 454201221
H4108892%y 4076564

19433075 |
Fey717%
be307%9%
5071457
4e93340
He36357,

[SOTHERM DERIVATIVE =

DATA  {UZ(Jy

150CHORE DERIVATIVE =

2+820%5 1
8e54701
&a61901 s
Be5A6HT
HoBSBY Y
4246712

FYsJdmL B3}

80+ QEI05
T6e27765,

72030658,
6978367
6527415,
6005615,
5E4e54322,
54.048%1
49492511
5. F 1221
30« 24803
11981754,
8.03600s
bodb011
54636952
Ho68582,
e 57519/

7?2e436509,
TSeH7 1700
71292221
68¢31799
64230868,
57« 1490%
S6+543221
B53e4759Y,
4853182,
HY4,942382
24 18380,
11606807
7a6051%,
6o 125795
521404
‘{0572471!

ALL ValLUES SET
/ 83%0s /

alLL VALVUES 3ET

734.800 PSIa

78255457,
THahB8260
Tle72221
6B.02721
63033122
59.3i490%
55440158
5]¢Bl3“17l
48093182
41.88%29
170717932
F«9700%
7423327
Ge%1226
Sa0&91%
o528

T0 ZERO

To ZERO
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http:l933J.t0
http:73�099J.tl

X AA

003ps
o03ps
oe3os
003p5
00397
co3p7?
on3n?
podg?
au3n7?
onipn?
g903g7
0o3p7
po3agp?
0037
Da3g?
goag?
00307
6oan?
oo3ig?
003g7
an3g?
poig7
cuaon?
a03n7?
003p7
003yl
op3yt
00311
0Qays}
003l
og3;t
o311
003}
90311
00311
002y
oo3it
ooyt
003yt
00311
0Q3tl
003l
HHERE!
063t
0031}
00314
00313
06313
00313
0D313
00313
00313
00313
00313
00313
00313
Q313
0033

77
$068¢
7090
100
Plle
?12e
?130
914
F15e
P14
F17e
98¢
P19
7200
2210
7229
F23a
7240
Faga
F26°
27
G280
92%%
G330
931le
F3ze
933
9349
735¢%
P3¢
$37e
?3ge
Fi9e
FH0e
FYte
242¢
430
FAEE]
745«
FHsa
470
480
P49
?500
5] e
952¢
53
7544
FEEL]
7560
P57
?58%
7557
E0e
210
Qﬁzg
Pble
Fé&Ha

[aNg)

[a¥alal

[aWalal

FOR o

DATA  {U3(J, F),J=1,83)

ENTHALPY =~ 8TUL/LB

DATA (UHY
=~80+937,
=712045
61337
=~554158,
~HB 042
344546,
~274878,
“200460%
~l4+872,
~2+021,

m1054¢4,
343251
S2.707
48+¢7%6,
B2e443,
501 10
107291,

B 4 0 B8 % 99 B 0 0 %O 8 D908

SPECIFIC HEAT CONSTANT VOLUME ~

DATA {UBI(J
w265,
Y246,
«230,
w222
e211»
02011
195,
v1%6,
v 195
el T8
1210,
o178,
167
e1462,
«160,
0159

o8 9 3T g a L0 4§ s G 5 048 D

SPECIFIC HEAT COnNSTANT PRESSURE =~

DATA (U&(Y
+1396
03951
«397,
2400,
o410,
s HA2,
458
#5103,
1574,
6T 2,
1+180,

» % 9 0o 0 %@ ¢ a o *

r Fled=1,83)
78959,
“hFsGbb
5% |47,
53151
42983,
~32¢355,
2548 2]
"1BeF70
~14+872
=He554,

=+065,
38344,
G432
7104645,
85+03%
Y7583
107488,

v 9)yJd=ieB3)

e26} s
Y242
e 227
w220
v 209
W 19%
19
1195
e 155y
200
w213
a 205
o179,
1165!
11621
LB ¥-T10%
o159,

s Flaidal 831
0376,
9374,
+398,
«H02Z)
v413,
Y0y
eM77
sS2h,
W57 %,
782,
14325

TPOCLB!,TPOCH}

~ FOR 734800 PSIg

/
~74s%80»
~67+087,
870154,
51138,
40708,
~30s 145,
m23e347,
184970
126282,
~be594,

1G+82]
41eB508,
57¢5652,
THea423s
874574,
100032
1120758/

/

8257
w239,
0225,
217
w207
197
2197
e195,
v 1964
+ 200
2267
2 197
0172y
164,
s ld]y
2160,
e 189/

/
0376
Y3756,
399,
-QGSI
4170
0448,
488,
2525,
ced20
«782,
B7e267,

/ B3e0.

“TSeG01»
650105
840225,
494117
~38+812
«2B+308,
~230367
~17e9%25
~13e«e820
~5¢212,
170558,
44+ 182
62+824
T7a14%
9024
102+ 465

e 2523,
+236
e 22% ¢
215,
* 205
+]195
0197
s 195
197
0202
+ 288,
ef?1ls
170
IR E-L
eléls
«159,

v31%6
23%6.
v3%%
+ 495,
vH210
s 456,
4858,
«534,
14652
e84y
fIps )64,

732023,
=630 128y
=54+225)
4740864,
=34606%93%
»28+308,
=23+10%
~1%5+¢23%9s
~{0sB201
=1+544,
270239
480747y
654863y
79815,
206330
104844

249
«233
e 224
e213s
02003
2195
e1%75
0195

197

210,
s 2470
0183y
Ca168)
w163
e160
159,

BTU/LBM D R

2396
3397
0399
« 407y
426
el Bhy
s 489y
-5687
6520
LalBOs
254

pTU/LaM 0 R FUR

DaATE 31087}

734.800 PSIa

734.4800 PSiaA

PAGE
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¥t

00313
90313

oo3td .

00313
00313
o033
00313
Qo33
0o3ys
00313
o33
00315
00315
on3Ls
nai1Ls
60317
00317
00347
opa)7
Dpiy7
0gd7?
003,17
00217
agay?
003’7
oo3L7?
003,17
o0e3y?
poat?
opay7
G037

a6a17
DO37

d8:17

00347
agazl

08321

Quazi
00323
00323
Doiz23
00323
003z2s
0pD32s
0pazs
Dpazs
gpizbd
acizh
o325
0nazb
003a2s
fpaze
ao3z2b
08328
goizh
Qo325

9454
Fbb0
47
748¢
690
970
7le
9720
973
9740
?75%
376
77
?78¢
7%
984
$8;19
829
830
9840
9859
P8B40
9879
288e
89w
9900
991
920
99 a3
794
IFGe
Ll 3

¥97 ¢

§igs

10C0a
100}

{0843

1004e
1005
1006«
1007«
10G8e
1009
1010¢
f01}e®
1a12-
10L3°
10140
10i5°®
10L&
1017¢
1018e
1017
1020%
1921+
1022»

Ty PP wwmGAp T Wapl 1
0 «eGh 678 2573, 502
* 37 234986, «325, e 310
L |25i. o281, 275, 269,
8 2261 v257 « 254, 252,
a 247, 244, 2 244, 243,
L] «240, 2239, o238/

e H20,
« 298,
+ 265
250
¥4

VAL

LRI

CoﬁnﬁvaoouanQGaﬁv!cnanﬁcnn-qouonauuuounaoa30Gudﬂanqoawoadnonqomenaoﬂaeu

[aEaNsl

[aWal¥al

[alaYs]

faNalel

PRESSURE = PSlaA

bATA wyalin) + 80B.280 /

DENSITY =~ LB/CYU FT = FOR BOBe28D PSIA

DATA (UllJsrlO)yd=],83} /
814632659 BUeP0615s EQ0e12820s 79436508,
TT7+88142 7710100 76033588, 7S+S2870
73096450 73¢]152B89s 72¢35890, 71972398
71¢53375s 70067138y 67483240, 69401311,
670249490 66531300 45440222y 6He 43299,
62042197y &1e387354 40027728,y 594352884
S0 ]3641r 5790388, 56076427y B4276427,
85279160 SHY»36742y SHe36742s 5382131
52000043 52+000431 SDe45409s 4764474,
YBeygb 15, 46e8388p0: 460838080 45977011
H39662800 42078970y 3Be933496 38093346,
20956344, 16¢22060, 14035544, }3+15270»
10°51193r Fe71628¢ 9e08265s B+556871,
Te72857y 7438934y 7008717 beBiG17
4+345E88,  &¢ 1389y 5¢9491F2 5077267
S+458529r S5e¢311249+y 5e17625+ 5004872
4e81464%y He704655, He&0D384/

o8 8 B 9 g @ B SR DO DO A

>
ISOTHERY DERIVATIVE ~ alL VALVES SEY
oATA {UZLJal0lado] 4831 / 83%0. /
ISGCHORE DERIVATIVE = aLL VALUES SET

DATA  {U3{usiQ)ydml,83) / 83°0. /

ENVHALPY = BTU/Lyg =~ FOR 8084280 PS5y

DATA (UHLJE0) . un],83) /
2 =~EBeBQ3 =78:823 “7hHe845 74,887
@ 70913, "48+936, =660.957, ~O6HeFTB,
] mh1a0Q12 =“S5%+025 =E7s0034, ~S&e 106,
# ~585,038s ~53e¢0346r =“51.027+ =4%e00%:
8 m444943, 42870y 408205 ~3Be732:
a =39«484: “3Z«3)]6s ~30e]l0Dsy =2Be2B7
@ =~27486019 “25+572%: =234395, =23+¢3%5,
& ~ZQ+648) ~1T0068s ~1TFe0659y =i84+105;
8 =]5.063y “{5¢063r ~]2¢559) ~1]10l1é&5,
o QU450 79231 =7e231 =5e962)
e "2+9582, 14732, 2¢632, 2¢4320
¢ 2482, 32,871, 37.341, YDe739,
L 50510 SHeH04 s 574971, 613111

780615635,
THUeT 3684
7{497398,
48e] 987
63eH5176
59035288,
5hot2B 1Y
52021932
4F a0 4474y
43+¢6562802
3742515
1157407
Belld5%
6056987
5¢605852
4e92854

TO ZERD

TG ZEROQ

»72eH890
nh249%96,
~54dol0éby
=HhoF822
=dheh2l
=2Bo 287
~23s]35%s
=15e417
=11e165)
=2:952
4584,
46101}
6%0435|

FAwL

P


http:Utf'J.IO
http:Stl76.25

T AA

0p325
00325
003as
gn32s
00325
003zs
aplzs
00327
7
88337
003z?
oGazv7
0oaz7
gnaz7
noaz7
00327
00327
00327,
noaz?
eoaz?
ooaz?
coaz?
gpaz?
Gnaz?
o327
00lz7
00327
00127
a0331
agasl
apaa
40331
0033l
0a3at
0033}
g033i
0g3al
003zl
oozl

‘0033

qoaat
0glal
Qoast
bo3al
no3st
00331
an3at
opasil
oo3atl
0G3al
0033l
00323
00333
003133,
0p333
0Q3ss
00335
Ug3as

1023
1024¢
1025¢
10260
1027%
1028e
1025
1030
10317
1032
1033
10349
103350
1036
1037+
1038s
1039e
i0du09°
104 e
jo4ze
1n43e
10440
1045¢
1g4be
10470
1048s
104%¢
1050e
1051
jns2e
10539
1054#
1g55e
{0560
1087
j058e
10579
106405
jgeie
10420
1063¢
1064¢
1046
jpéée
10470
{068
104%a
10700
10710
1G7 2=
1073+
1074
10750
10760
1077+«
1078
1079«
1080~

nn

on

c

9 & 8 a

& B 2 0 00 0 3O 2 T S D9 2 Ba

WP o N 0% A DD eSOt S DR

OATA

DATA

FOR, »

574530,
€1+540,
4422
106,732,

SPECIFIC HEAT CONSTANT VOLUME =

1245y
¢gﬂﬁn
1230y
1222,
2110
+ 201
195,
V) Fer
1195
1197
203,
€249
INL:EN]
21668
¢§&63
t1é1r
159

SPECIFIC HEAT CONSTANT PRESSURE - BTU/LpEH O R =

3% 6
1375
1377
vH 00
sH0Ps
+ 430
v45H,
«502y
+558)
r65 11
f906,y
273140
1911,
299
v266
2251
1242,

TPOCH!,TPACH]

FGs97 3
844182,
F6£e919,
109150

2481
£2492
«227
02200
«20%
e 199,
DR AN]
0175y
Al 75,
v198
«205
v2]1%
1177
[BE-T-¥
v162
«1b0
1159

«394,
0 3%6s
+398:
2401
o412
W437s
472
s5 14
2558,
712
P
1075'
W37 1
1290
02462y
249
241

-

73332,
864784
9Fe397
111e557/

lysiygrlQl s 21,83 /

# 267
w239,
«225)
v 218
v207 4
o779
v197
0175
«1958,
v 1%8)
v247
2206+
o175,
+165,
e)l&2,
e ]560
0159/

lUeids 101 4d™1,83) /

+396,
2396
e399)
+403,
1416,
445,
482,
e5ié
o574,
0712,
12549,
«763,;
ad4y,
282,
«259,
0247,
290/

744123,
B9+ 359,
1014857,

2253
v 236
v224
v 215,
e 208,
2195,
1197
s 195,
8176,
LB A
«217 s
*158
171
v16%)
LR -2 )
e 140,

«395,
2376,
v3199,
¢ 404,
e 420,
ed452,
p482,
052,
0620,
1747
+549,
eG15,
‘325|
02744
0255,
'245’

—

78.BE6
?1+903
104301

BTU/LeN O R FOR

«24F
v233
1224
2213y
2203
W ]F5
+ 197
+195s
2176
02039y
s2230
+ ]88
167,
e 164
ojbls
«160

0395,
«3%94,
*199
3407’
2425
452
e 483y
«553)
2620,
'R L-X]
14808,
0477!
eJ 10
1271I
«253,
s 244

GATE 31087]

8uBe280 PSia

8084280 PS1A

(9000 0N0l0000R0dRdaB0dR QAN oR0Ud0TndoldnRYERoIOLaNoUR0R00RIaddNgdRgRBOD

C
[«
C
C
C

C

L]
L]

PRESSUR

CATA ualtll

DENSIETY

E =~ PS1aA

}o/ 881740 /

= L#/CU FT = FOR

DATA  (UILEJell)ydm1,83) /

Bieb3245,
77088162

B0eF0615,
7701460499,

Bla} 7244
7he33588,

BBl+7460 PS1A

79442812
75458577,

7847821
T4 79431

FaGe
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9te

00335
0p335

. Q8335

00335
ppaas
003235
40328
00335
00235
00228
0033s
00335
003235
00323E
ap3as
o0n3as
G035
00335
00317
on3av7
00337
00337
0034
on341
00341

89341

98343
09343
00343
0R343
gozy3
Df3ud
Qo343
0DaI4d
0pa43
00343
00342
RO343
003423
00343
00343
0Qas4l
00342
00343
02343
00ay4s
00345
D0345
bo345
00345
0o34%
00345
00345
00345
00luyb5
ag34s

fgeye
ipB2e
1983w
10840
108hn
t08&e

ipa7n
io8ge
LR

in%oe

10935"

10%2¢%
1093
10940
16950

10940
1097
}10%6.
10990
1100+
ii0}e
11020
1163
1104
11060

t1§re

g
11840
titge
1118¢
1112#
1113
1114
1115
1116%
1117
11180
1117
t120¢
1121
l12ze
123
1i24e
1125
11260
1127«
1128
L}z2%9¢
11300
113
[1320
1133e
1134
11359
112ée
1137+
1138«

non s Ealal

(gl al

[alal

1

SUNET T YNOT Yy TT U]

THeg 925, 2232206494, 72e47130s 72025820 T2en2582,
71058176 77141 69+F230D7s 690080771 68421282
£7v24007 Y0106, &5«4B7BBy 44955778y 530572794

6287822, 61253846, 40¢45949) 5952955y 59452855,
57+3]198, 5B+ 13953y 57501955, 57+01955, 54488282,
5455556, 54067 143, SHe67 143y GH+ 14|85, 52460389,
S2+394965, B2+394658, S0vF1650r HDeDE594, SDe0LDTU,
49e0)1968) 474460910 47+5(0910r 4683845, 44,87388,
445087888, 44413063, 41455036 41051036 4004356724
33.78278, 22+32714, 1784033, 15474541 (34415632,
11498610y 10+973233y 1De19360r  F9558400 Fe02935,
8057633y 8+(8130:1 7483269y 7452106 To2400H,
62984979, S.7h128, 54534637, 6433794, 6415347,
5+98158, 5e82072) 5055990y 50852822y 5439433,
5526759, S5+14774, G.023298/

& Py 44 2D oe T g o3 6 Ie

ISOTHERM DERIVATEVE = alL VALYES SET T0 ZERO
DATA  HUZ(Jsll)ad=] 4,831 / 83%04 /

150CHORE DERIVATIVE ~ aLL VALVES SEY TO ZERCQ
DATA  {U3lJdsll)eyml, a3} / 83eD, /

ENTHALPY = BTU/LE =~ FOR 88l.760 PSIp

CATA (U4t TE},J=1,83) /

~Bpsbbbsy ~7Be688) m78.7100r ~74e734%0 ~T 24757,
~70e781) ~bBeBOG)y ~56:828r ~b4eBG(Oy =42:B8B70
~&+ 888, ~58+%03 5859140 55 rF87r mES.987,
54720 ~S52+921 ~H50e%151 »HB8oT70]» mdHeBT 8y
“H4aBU3) ~H24795, =H0uT321 w3IBebB1s w3be548»
=349:420, =32+263, “30e07 ] =28s26]) “28s2b
~Z7.838) w25.524) =230/15t ~23c4]5s ~Z30158,
“w20a723s  m1FclHE, ~1%0Hés . »18c202p ~152570
152261 "}5s22by ~12+793s =]]o4B4py = je4Séy
=281 ~TeT2% ~T«72% "6+537 “JelS7 s
34,857, =2.770 e G0 e504, 1aT68s
94719, Z9¢318y 32.001 JhobB 2, 43172
HEs 1864, 52+415, 56.230> 292757 634077,
L2842, 694285, 724,230 750095 T7:8%3:
8oeb3t, 834327 B5,978, LR -Y A F1el74y
F3a728, Pa0257 FBATEHY 101025} 1034720,

LQ&6a4 174, 108414, 111.0427

5 &4 ¢ 3 9 &30 00D 8 s 8 B 8

SFECIFIC MEAT CONSTANT YOLUME = BTU/LBM O R FOR

GATA (UBLJalLY, 0=t ,82]) /

® 0260, v26) 1257 2534 2249
® 2244, 243, 235, +238 #2133,
b v230, 228, + 225 0224 0224
b 2223y 122G «218) vZidy - N
@ -2]1! v20%, «207 s lZUS; 62030
® 0201y 179, 01 %7 196 PR AT
e v [T6, V7% 177 W IFTs «] 97
e 194, o195, 178 01958, v 196
® 2195, 0195, »1980 +195, + 195
-

v 176, el%7s 197« *178, ¢ ZDD s

G8l1e760 P5IA



g2

0oays
04345
DO345
00345
045
00345
[SLRELY
Q03ys
aplys
Dg3ub
00347
00347
Q0347
Dg34?
00347
oo3a?
oa3d?
oply?
on3az?
o3y
00347
og347
Qgauy
oo347
ona4?
Qaay’
0g3u7
00347
Qo3a7
Qo347
00347
Q0347
gpay7
aqasy
o035l
Qoasl
Tpoasil
00as3
an3sl3
0o3si
0p3sd
foagd
00253
0pa3s53
opasa
0gb353
agasa
Dpa3s3
00353
DD3G3
pop3sa
0g3as3
0p3s3
00asa
opasa
0pasad
00353
Do3ka

11399
11400
11%1®
[t420
1143e
IFLLE
{1450
114én
1147
144809
P19
1150%
QR
1152s
11539
1i54e
11550
11540
11679
115890
115%e
llape

-]
Hsie
11630
Lid4e
t1&5¢
Pléade
1i67e
IR ¥-¥- 1
l169e
1i70e
11710
1172e
1§73¢
f174e
11759
117689
1§77¢#
1i78#
§17%e
1igpn
11819
1182¢
jigae
1184#
L 18s¢
11849
1187+
118Be
11890
11%qe
11912
jl19a2e
1193+
1194¢
1196%
Lig96e

teXal

oW alal

2 & a a0 %o

o % &9 s 95 % 4 00 000D

DATA

FOR, o TPOCB1

«200,
+ 231,
¢« 185,
169,
RILAD
-2
«160,

SPECIFIC HEAT CONSTANT PRESSVRE ~ BTU/LgH D B -

23%6,
e 395,
+397,
«3%%,
408,
04283
451,
+ 495,
e 59
5210
«788,
238l
«310.
272
e 254,
v 2485,

+2C 1
290,
e]79:
tlé?l
vi&d,
v 14
21590

v 356,
2395,
|397!
+ 400,
sS11
0435,
P HET
v S07
eSS4,
r385
1827
2:20%s
¢ 408,
4299
2207
¢ 252y
v 243,

»TPOCBL

W 287
n218,
0i7
166,
-162|
140,
159/

(Walyyil}ad=l,83) /

2395,
«3739,
©398,
$Y02,
vd1fs
4432,
277
2507,
573
v645,
leQ2l
138
0290,
e263y
+ 250
W 28927

+ 207,
1206,
‘173|
v 146,
v162,
1180y

»395,
2398,
v398,
»HOY ,
rH18,
Y,
e R77,
1514,
1595,
-2
e021
2787,
R B
1283,
+ 260,
a 248y

2210,
2193y
altlly
ot &4y
sléle
wl1d0s

'e395,
0376y
o395l
06,
eH23y
FLEEN
4478,
+SHQy
555
0788y

1100y
0554
e 324y
0277
8257
ozqét

DaTE

30871

881,750 P5Ia

CR BN AN DB ANOI OO0 AN 0O AR IPOCORENDOQOONIBNNBLORARBDINOPO0ANSRBIVDIY

4 D g &4 n & 0@ g a OO a8 &

DATA

DATA

PRESSURE ~ FSia

vatlzl

/ 955240 /

DENSITY = Lp/CU FT ~ FOR 95be240 PSIA

Q10477351
77494232y
74.074074
FlesBya?%,
67+43088,
62469592,
5748840
5583473
52474708y
41957858,
45082977
37:94507
13s62027
FeR524%,

ToebadlL7,
Gelb 1264,
57227%

8097166
77e1604%,
71.240C7,
T0B2183,
6533600
614903}
58434306
54946033
B2« 7H708
HB 22697223
LEENLXER-E
JUeTHDET s
12432742
996049

7437137
6,33392,
5459066

(UlUrl2)yd=1,83} /

BDe 19240
THe295 1%
7246377,
6F:97%0) »
5eb 1680
6LDabb0by
57424435
54476033
51ed&107
48e2 26923
43005729,
23+08F36
11436622
Be59&23,
7+13063,
belb?13s
Ss46538/7

F?ey2812)
75044297
72¢1D161
49 e1562%,
bdepH]124,
5270021
5724435
S4e434658
5506180
47+¢95112
43+p5729
19¢17 178y
1640670
Bv240i63
6490894,
LHop03Fa .

ISOTHERNM QERIVATIVE - ALl YALUES SET

7Bet7821s
74:,85030
72010161
48430401
3069427
$9.70031
5701022
5276610
S0s56180¢
45829771
420176302
15:552i0»

PeFBL09

Te¥2205

48703311

S5e846235,

TQ ZERO

PagE
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82¢

[a)

00355 |97 DATA (U2 ,9=1,83; , 83s0, ,

00355 1198e ‘

00358 1199e 150:Hon‘axv,\nvz - ALL VALUES SgT To ZERO
0Das5 12000
00357 201 DATA (U3 (Jel2)9de1483) 7/ B3e0. /
00357 1202+
00357 12030

00357 1204w C

lalsl

Ny

ENTHALPY ~ BTU/LEB ~ FOR 55,240 P51

Q0361 1205+ DATA (U4lJdel2),d21,83) / '
0D361 j20é¢ # =B0s530y =7Be552+ =T764576r ~744400r ~72:¢625,
ppast 1207 ° ~70«b49, =b8+ 874, ~bbe 9T YT 22, ~&2eTYH
00341 1208¢ e ~Hpe763r  *5H8.7EQ mSheTT 3 ~RGeB4&By mSSeB6E
00361 jz209 4 ~S544B02¢ ~52+¢8Cés ~B0eBO3+ =4B8e792+ =H6«773
o036l j2l0¢ * ~H4.742y ~H24700r ~H4Deb42y ~3845868, ~356:473y
0Q3é1l tzilL*® ¢ +~344355; =32¢3C%r =30¢030s ~280233y ~26.233,
0D3&1  tz12* @ w27a812r =25¢5)8y «234429¢ c23042%y 23074
00263 1213°% *  =20¢786By  "1922151 =1T42159 =18¢284, w~15.702)
0g3aéstl 1214+ L4 ~|5¢3bb, = i5«364, -124%95, =l1e704, 11704
0O3&1 1215+ * ={Qe115, =B, )35, ~84135; “7003, n4:530,
D036} 1216° @ 4530 =3¢528) 7l e7ile P SHE,
0036} 1217% o SeBHT 14291 24920 31718, 394925,
0o3sl 121882 2 548651 500332 544430 B+ ]63, blebY2
an3sl 121%° - 64934, bB8+e083, TlellBy THo 057y 7heP 25,
agasl 1220* ° 792725, B2+47 BS54 169 B70¢825, FOellby
po341 j2z21¢ @ ?3.035, 964597 F86133+ 10064975  1D3s1842,
3833% ;g%g: ¢ ®  10G5.620r J0BsDBRLs 106529/

00361 1224+« C SPECIFIC HEAT CONSTANT VOLUME ~ BTU/LBM 0 R FOR 955,240 PS1a
0034fF 1225a <

D036 12280 DATA {USEJel2),4=1,83) /

9403623 1227+ L] -2-1- L3N} <257 0253, e 250
003463 12289 e a2%b, 243 0 23% 0236y e 233
Q0363 jz229¢ v v2351 + 228, 2225 2224, 224
00363 §23Qe # $223 v220 0218, w2164 0214
00343 123)e 4 211 w20 207y - w205, 0203
00363 1232¢ » v201 s 179, e 197 6196, 196
gO363 12239 a 01961 2199 + 178 2178, 1198
00343 1234a 4 «194, v} %5, e 1951 0195, « 195
00363 1235¢ a 2195 e} 95, v 395 197G, « 195
00363 12360 e s 175, v1%46 0194, o174y +198:
00363 1237+ e + 198, 199 2202 «202, e 204
Qn3sl3  j23se . 2213, w234, 230 0215, 197,
00363 12390 a 2188, o182 177 « 174, e1720
00363 124%0¢ v e 170 168, 0167 vfbb 1165,
003463 124]» ° 164, BT ET] v 163, e162, 0162y
00363 1242¢ ° Y- 18, s161, 0160, ¢ 160y
0o363  1243e * a160 2160 »159/

0BR3s3  J244a c

00363 12450 C SPECIFIC HEAT CONSTANT PRESSURE = BTU/LBM O R » $554240 PS1iA
00363 1245 C

0036% 1247+ DATA tU6(J;12),42),83) /

00365 1248¢ L w396, 03558, e 395, 23758, s 3726
0365 1249¢ ° 2395 v 395, +395 6395, 396
DQAss 1280 ° «376, 2397 « 398, 2398, «3981
QU365 12G61t» - «359, ~400, o401, «HR3, «4053
Do365 1252e " + 407, e 410 413, 2417, 421
003&5 1253 o 25426, 432, 0439 445, G546
00365 1254« . cHHT «4b 3y «H729 472, w473


http:U6(J~lZ)tJ~1.93

62T

00365
00345
gr3es
bpls&s

00365

0pa3és
ppoass
00345
00345
00345
00345
0D3ssS
00345
00345
00365
00347
00367
0p3a7
no3s7
on37i
gpa7zy
ou3ri
0n37y
Qoazi
opazi
0E371
00371
0Qazil
ocavi
0037 §
o371
00371
oaary
A037}
0pazi
noarzi
0p371
ooari
ogazl
00azi
00373
00373
00373
0oaz3
0o3zrs
00375
00375
0ga7s
0g3z7?
00377
060377
g0377
agar?y
00377
00177
agar?
agiz7?
poaz7

1255®
12540
1257
12584
1259
1240®
1261
12629
j2630
126499
1245
12440
12679
12689
124%0
12709
12712
12724«
127130
1274¢
j275¢
12740
[277¢
1278¢
127%e
128g*
12689
j2829
1283
1284#
12852
12840
1287%e
Lz88+
12890
1290"
12%9})#
12%2»
12934
12940
12950
129462
12970
j2%46e
12990
1300
12010
13g2e
13030
13042
1305¢
1396
1307
1308¢
130%e
13100
13117
1312¢

[zl atal

noan

[a et

FOR'D

ehB8,
«531,
1597,
«718,
14283,
510
03zl
02171
0257.-
2247

g 8o 20 9 90 T 4D

TPOLB1,TPOCHL

1499,
+53)
2631
e 745,
2¢201)
s 434
1309
212724
v 255,
+ 24951

«H9G
+ 555,
«b63]
+B53,
Lo T7H2s
c3B9,
299
e 268
0252,
1244/

+ 505,
574,
+4650
«853,
1e075,
2159,
2900
264
v 250

528,
S74%,
718,
«F01>»
s6h 4y
+338)
«283

v2400
1249

DATE

310871

4
2D OGP LAV 0000 DU AT LAIDARVTRDAROAD 000 AABONCHIOPAOAVDODADOESaRERD

PRESSUR
BATA  UAf13

DENSITY

E - PSIA

Y/ 1G28,720 ¢

= La/sCl FT = FOR 1028.720 PS]aA

DATA (Ulidaldledmt82) /

814469935,
78400312
T4e120898,
7173401
6705219 %,
62085355
59+ 54587,
S56eQd525;
53¢]11331
Spe0R751 1
H6e62577
LLERE-T:F-E X
185«43448,
10435733

Be2932E,
704771

6¢17971»

# b H v S OB p O DD B2 0D O B

ISOTHERM DERIVAT{VE =
DATA  [UZ204el3)+J=},83)
I1S0CHORE DERIVATIVE -

0ATA  [U3lJsldiyJ=1,y83}

80eF7 14660
77+22008,
73031378,
7TQeF219%,
646062225
61+80470
58¢51375
SSe 2400521
530113319
480860761
H6eni?33
35¢58719
13789230
FeB83284,
8.00006G)
6eB85072:
603537

8Qe254682,
75045260
724514632
70007708
56270302,
60+79027
8748721
55290529
51e759813,
48¢850%4
44020595
29+24544,
12+6}11%93,
2437734,
7073216
6odbT 1L
5¢8983)/

- FOR 1028.,720 PSia

“Thed4]y
~GGaHAET,
‘?6-672r
=50 690>
=“40a552
~2F:984,
=23,436,
~17:272

ENTHALPY = BTU/LSH
DATA (u4(Js13),J=1,82) /
° =8p0e374s ~78a417,
¢ =708 [8B) mb8eBHY,
? =bQ0esd3By  w58e057.
@ =G4y h8H ~52:8670)
T =il L ~4204030
¢ =344287y m324151
o w7781 =~25.506,
o -20:8041 ~1%4272,
@ =15 H8H s ”15'43ﬁ|

~13+148,

79247124,
75700231
72¢15363,
69¢25208,
6ReT6LBY,
59487906,
SlagbT72s
54¢7 3454,
5100440y
48017277,
44420595
2357934,
11470412
8497505,

7+48415:
bed4THT Ty

ALL VALUES SET
/830, /
ALL VALYUES SET

/ 83e0, ¢/

wT4etbbhy
mbHeGTY,y
~S5he748,
489483,
=38e b4,
~28¢199,
2324438,
=18+254,
11918,

TBa74016
7HeF0637
72015363
68435270
63eB 1621
5787906
57433745
330470
51.004%0)
H60462577
4394049
184053580,
LGeP6972
Bob1623»
7025847
6eAIET L

70 2ERQ

To ZERO

72492
~b62+617
=55«748
mHarbb6Ty
w35a396)
“281%%
~23¢ 183,
~]15¢814;
n11e?15;,

PAGE

288


http:5061/.11
http:J6,1l81.JD
http:55.71.18
http:68GS'l1.j1

0

00377 131239 8 ®is37H4, M- IRIET “BalTi, “7+388, Dby
Q0377 1314 ® 5,044, tdel122, =1s573s° "]1+573, ~e {33y
00377  1315e o 3.966d  JReTS1. 174774, 2549675 360336,
00377 13 s Y24747 48+ 149, B2+571, S6s530y 60,180
o0a3r7 1317+ ° 63060, b6eBbY, 6F 997 734018, 754953
00377 1318« - 788149, 81613, BHe360, 8700504 8Y.7209
Co377 1319+ T F24345, 944939 974505, 100+047s  J02+567»
q0av7? 13209 > 105.068y 107592y 110.020/

00377 1321 C

oa3r? 1322 C SPECIFIC HEAT CONSTANT VOLUME ~ BTU/LBM 0 R FOR 102B4.720 PSia
00377 1322 C p

oo4dgl [324¢e DATA tUS(Jd,13),d=1,83) /

0o4gl 13250 @ +264) 1262, 257, 1254, «250+
o04pl 13264 ® 246, 243, «240 + 237, v 234
qodal 1327 ° +231s 0228 v225, e224, s 2241
004l 13280 a w223, 0221y w218, 1244y e 214
0o4oi 1329¢ L 212, r 210 o208y + 206y e 204 s
g0%al 1330« ® +202, 1200, v1984 1196 1561
00401 13a1e © 196, 179 198 W ]1%8¢ e 198
00"01 13329 @ ‘196l 0195| '195! l195| ! 9194!
oo4dgl 1333+ b4 o199, 1174 a1 T4y 1194, s 174
QOHp! 1334¢ ® ¢ 195 1195, + 195, v 198, 2196
00401 13359 4 el Thy 197 AR 0179y s 200
gQ4al 1334 L4 v 206 121, W 227, v221y 0202
Gn4pt 13370 e « 191 « 184, v179, 0174y 173
ag40l 13380 @ 171 1169, e} 68y 0147 widby
00491 1339+ ® 2165, YL 163 0143,y vi162s
00401 13409 ° 162y 1161y vl61 v160; 21600
goHnl 13414 a 160, 1160, Y17

00%nl 1342+« C

COo4nl  1343¢ [« SPECIFIC HEAT CODNSTANT PRESSURE =~ BTU/LEM O R = 1028.720 PSja
g04g) 13440

QOHOY  1345e DATA (U&LUS13),y=1,83) /

00403 jadbe 2 ¢3%6 1375, +395, 2395, «395,
0o4pd 1347« L 2195, +195, +1%5) 2395, 395
00403 134809 e v 396y 1396, 0377 * 397 v 3%7 2
00403 134%¢ ° 398, 1399, 401 4Gz, o404
0O4p3 1350 @ IR L) fHETy s 412y eH15y 417y
0403 13618 - Y24y 430, 2436y s iy 2, o442y
0403 13520 L LN +HE58, vq 68y vH48, ETA X
00403 1353¢ ° P82, 1492, a2, +498, w5181
Dosn3 1364+ o 521 vb2la 5%}y «558, o558
00403  j3&5e e 0578, 1604, wh0Yy,y 25Ty 067,
00403 ja5és i X TXE) 670 2762 742 YALR
00403  1387¢e @ e 9F2 o381, o784 Lodid 783
80403 1358w ° o574, 1474, 416, 037%, 0353
0403 1359 L] 0334, v 31%, »307 8298, » 290
a4Q3 1340« . 283y 1277 0272, +2568, 2264
00403 344 ¢ s261y 1258, »255, v253, 2515
o043 13420 @ 249, 248y 2846/

00402 13630 c

o2 Y- COPB0CadRAtOdN PR RUONtTONPANCRBOOORORASIARTHORIsDRGCORUINDDAQONOANIRAERS
Qo4p3 13460 4

Q0403 13860 C FRESSURE = PSIHaA

B0HO3A 13470 o

004GS 1348 DATA wualldr s 1102,200 7/

00405 349 C
00408 1370+ C DENSITY = Lg/CU FT = FOR [102+200 PS1a


http:1.)61.jO

TET

00405
00407
00407
an4o?
ooHp?7
go4g?
oo4g7?
aqun?
00497
00407
0o407
00407
a04g?
po4n?
004g7
oo4q?
004g?
go4o?
DO4p7
0Q4e7
Bo4n7

B84RT

gg4tt

0041
0oq13
0043
00413
00413
ogurs
0O%15
s L FE-)
DO415
00435
an4)s
0gH:5S
00415
00415
00415
00415
no4)s
Q04315
00415
Do %
0o415
00435
JggH15
00415
Go415
oo4s
00417
hLLEW
00417
DOXL7
00437
ag4y7
Q417

1371
1372a
13732
1374¢
1375%
1376¢
13770
13780
1377
138pe
1igge
13822
13823¢
1384e
13859
1384¢
1387+
1368e
1389«
139¢e
139te

}333.

L]
13343
13540
13970
1398+
139%a
{400
1401
140ze
1403%
14n4e
F905e
14g6e
1407=
1408+
14090
149100
19119
14120
1413¢
Jidqe
115
t416¢
1417
14189
1491799
1420¢
[421
1422%
14230
1424«
t425e
14260
1427
14280

AN N No

no o

[aNal

3 4 0 0 6 3 D3 O PO B E S O 0O

a B 8 0 0 aDOB S D e B0

e 8 & 8 ap

FOR ,»

TPOCBL,TPOCB]

DATA  {UL(Jdal8;,de],83) /

81076615
T@argpgarzy
74018398,
717875
67+6)1325
by 1BHES,
EF+B84440
56230631,
53«431BEQ,
50153057
47030369
10686467,
1744287,
11929050

894218,

7458448,
5163B3H,

B1e03728,
TT7e27975
73036757
7097232
66471114
4195787,
58e719%)
5549390,
53e¢4)18HD,
494407 11
44475082,
38¢15338,
15+ 34570
suule.fﬁ)
Beb3707

7¢37137
GeqdB130

BEQe254682,
TheB]110%
T2eb21064y
Tpe12622
5978947,
5195787,
57066604
55449390,
52413764,
9240711
45046534,
13.57958,
130473146
100 17605,
B+34028,
7317000
Ge33232/

79554947,
75,7758,
72023394,
6930007
649+8%9293,
40428511,
BT 606006,
55.06608,
5ledp 388y
4875670
45404534,
2B+27255,
12+85347,
F472384,
BeD6207,
6e98178,

ISOTHERM DERIVATIYE -~ ALL VALUES SET

DATA  (U2{JslH)4J=1,820

/ B83%0. /

ISOCHORE DERIVATIVE =~ aLL VALWES SET

DATA (U3LJr14)ad=1283)

ENTHALPY = BTU/Lg « FOR
DATA (UH[J14),J51,83) /

“80+258, ~78028Fs 764306
“70e38bs wH6BeH13y =5564439,
~b0e513; ~5BeB34y 56,551,
~544565y =52¢574y 504577
w-hy,539, 424508, ~4s 460,
34217 ~32¢0%% “27eF37
27747, =~2GUEY ~23eH37,
2204832y ~17¢%8ly ~19.98],
~15,593 155923, =13e319s
=10«B%7 mBe754 mBaT56
~5.801, rHheb 05y 20237,
2:725, 74433, 130385,
406127 45872, 5004654,
62287 6B rbHY, 684869,
T7.902, B0e786, 834852,
Floeb5Gy FHe 2By 246880
1044520, 107+025: 1090514/

/ B83°0o /

1102200 P54

742332,
=64 eta5,
~5504628
“4B8e4873)
~38.398,
281621
=~Z3a437
“18s413,
=12+098,
7713
20237,
20+528,
S4e863
71973
Bso298)
39,449,

78.80221
THe?6252
7242339
8r 446273
634923862
AQe2451 )
E7:53740.
53:619309
E1.H1388,
H7+3036%)
LEFRLLE LN
ZGe.930602,
1169946 1by
Fe32227
7481858
6580504

To ZERO

T LZERO

n7 24358,
n5204%0
5546287
“4babt]s
m35ed180
m2Bs b2y
mz3. 187,
150915,
=12+098
5501
=1178,
320464,
BBabTh
THe97 %9
BYeT9% 9
1010998

DATE

310871

SPECIFIC HEAT CONSTANT VOLUME ~ BTU/LEBM U R FOR 1102.200 PSIA

DATA (USlJsildt,Jd=t,83) /

e 2hbE,
e 246,
w230
223,
2212,
202,

262y
lijf
W 228,
0221
v 210y
v 260

« 288,
« 2490,
«226
218,
-208:
v 198

254
0237,
1225,
2216
'2”6,
1176,

250,
s 244,
0225
22149,
2204,
s 174,

FAGE
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http:U3tJ,l'l},J=1.83

[AN4

Qo417
0G417
00417
09417
00417
oo417
oo417
oo4)7
ao417
00417
00417
oo4y7
00447
o437
oo421
Qo4zi
Do421
go4zi
goL21
0421
po421
go421
a0423
00421
optzi
00421
Do4z1
poyz1
go4d2!
oo4dz!
gaouzal
op4zt
Qoazi

go421
Qo421

opg2!
og4q2i
og423
Qo423
20423
00423
00425
Qo425
00425
gn42s
og4zs
6p425
00425
00425
oo 2%
o425
00425
po42s
pDpazs
Qg4 25
op42s
00425
go425

f429e
j4300
14310
14329
1433
1434»
14359
143460
EEYAL
{4380

L4390

1440¢
1441=
1442
14439
1444
jHAY5e
14Hb0
1447
BRI
IELE A
14509
ILERR
t452e
IREEL
1454%
1455
14564
14570
145899
145% 9
14400
j4b6]e

14629
j4a3e

14649

jHES "

t466%
1446790
144680
1Hé6%e
1470+
1471°
P47z
147 3#
1474
1475*
147 6%
14772
1478¢
L47%e
1480*®
1481°
14829
14839
14849
1485«

14868 |

Dey N

C

+ 2 8 2 3 6 B 2 5 %8

a o8 0 @ & T B0 s o 0O 0 BB

« 1748t
150y
1T
e} 79
0136y
« 202
194,
w1724
-[65n
w142,
160

SPECIFIC HEAT CONSTANT PRESSURE =~

DATA
¢ 3951
« 395,
«3%4
+ 398,
« 405,
P22
r 441y
4740
+512
TR
eb34 0
v 851,
447y
+ 347,
0289,
v204,
+251

s b9
'1951

194,
0195,
0 l1%8,y
211y
187,
vl 0|
s 145,
eibd2,
elén,y

0195,
0 3%5,
ed%&y
0399,
408,
« 128,
4955,
s HEG,
052y
583,
vb500s
j*0&0
=518y
a32%y
e28 20
261
e250

11981
e 195
194
2195
1970
« 287y
«181
s 16%
164,
eib1la
v 160/

(V6 LJy14),d=1,83) /

+398,
1395
v3A97 s
400,
. a4l
vH3H,
ELLE
2485y
+ 529
«583,
o703+
10325
LT
2316
277
« 258,

1198
v 196
1194,
¢ 195,
2 [97
chS‘,
0177
148
efbdr
11414

+395,
2175,
2397
Q02
[ERE R
40
[EEL )
[EA DT
9543,y
: 595
s 703,
1edB3,
e 399y
e 305
272y
t 2548

24987

e j¥8 s
« 174
2194
1960
e 198
« 206
e175)
aléb
el
140

BTU/iBM O R

s 375,
2395
03972
«403)
eq 18
s {400
RN
0510
e 543
LX)
07269
0927
e 36Fs
02796
2680
0253

CROGDII0IBELE0ODLQCaLLNDROAM00OR00BAsB000RDS0BARGRTTSR

C
C

C
C
C

P A R EEEE RN

PRESSURE

OATA
DENSITY

OATA
B1+76615
78epb401 s
74+ 23905
71483908,
67465500
63:09148!
6Q«nz240l»
66056109
S3:746344,
EQeF6840,
4793854,
42484490
19+638565,
12“250540

Feo4Q41ly
Be 12742

v

uatlis) 7/

- P51la

~ LB/CU FT =

81+.03728,
77233952,
7347538,
71402273
40480027
62+ 11180,
5892752,
55074134
BEas 76344,
4928752314
474158y,
39904923
17205811
11+857273,
028074,

Ta89453,

117520680 /

{ULEJyalS)ad=]1,483) /

80¢32128
7H25 46968,
7205674842,
7022472,
65917958,
61908734
57087400
55e741348
G2e 849344,
4987531
FEEE LT LY
36+3)1082,
19232567,
1099263,

Be?54%6

7067578,

77e55449,
75+81E01y
T2+284615,
69439625,
LY eR7 7260
6022562
B57e8%4001
5527716,
51:7866"{!
49428534,
54944685
32+02049%:
14+ 05284,
10+4B&58,
8456565

747105,

FOR 1175+4B0 PSEA

78480221,
75401875
72+v26415
68054010
dHe06 150
60222542
57277007
G3¢F3743
1788645,
47493864
45, 28986,
2Y9¢0763%s
13+05995
10:G371%
8382931

727908,

w 1102200 PSIA

CHARNDUIRBPRIOGO


http:a'1291.f2
http:63"0911.f8

@S

EET

oBY4 35
00437
00437
pno437
a0437

1487
1488¢
1489+
14%0e
149 Le
14920
149 3¢
1u9ge
{4950
{4962
14970
1198
149%a
1500%
150"
j502e
15023
1504+
15050
15904

e
o

“-~J
»

——

e e dme e

Win tun o Glpn N
. P e DY
Nz g —p3 B

T4 %4 A0 D

15149
15i7e
1518a
tB19e
1520¢
1521=
t522¢
152 3%
1524
1525
15260
19270
1528
1529«
15300
1531+
1532
1533
}53d0
1535
1536
15370
1538e
1519a
1540
1540
1942«
18430
1544

[alalal

[alsT's]

aAnn

=

a o9 6 o 94q

* w A T S ST g R Do A TS

-]

¥
-]
-
-]
L]
L3
"
o

[
L]
]

FOR

7107874,

ISOTHERM QERLYATIVE =

DATA (U20J215)sd=}483)

TPOCLH],TPOCH)

S0 F2857

GeFO727/

f 8335, s

AL VALUES SET To ZgRAG

1SOCHORE peR1Y,Tyve = ,LL V,L¥gS ST Te ZgRo

DATA (U30Ua1Blydmta83)

ENTHALFY = BTU/LB

DATA (UH[J15).dn],83)

~80r121
204253
mbJe388,
~BH ey b,
ml ey 37y
#3494+ Hb
~27¢7 10
=20+853
=15¢48
={0e7%0
“S5,885,
1808
37!%75;
Llis? %y
762990
GeR7 b s
1034975,

~7Hel4b
~50e2824
~LB8s411s
“526457
m~q2a808
*32+Q30>»

250468
1919587

LO4sSC2

= FOR 1175.680 PSia

/
~7T6e1710
~844 310
=B&0430s
=50s463,
nl, 387
~29.0884),
»230433
194957
=13:450

~740059
~2077 30
10.813

484+ 6846
6T+7TA6

B2.745,
F62238,

109.0417

/ 83*D. /

“~T441981%
449337
~55+508
482443
=38+312»
=280} 231
=23+4331
~1BoHE2
122257
7097 s
L T
16613
£3e3630
70+9251

E5+53Y4
980855,

4

720225,
=62s3063
~55: 508,
LET-YELY N
“36:239
n2891239
=23+ 185
154959
wl20267
r5.885
"le774
28.540Q,
870193,
THoTOIy
BH,27%
1010427

DATE 310871

SPECIFIL HEAY CONSTANT VOLUME ~ pTU/LuM 0 R FOR 11754480 PSla

DATA {USIUY1S) 4 J=1,83)

-1
247,
23]
+2234
1212y
2202
]G
196y
ISEA N
«19%,
¢195
0197,
+197,
o}?Jo
8166y
9)62)
e160 .

SPECIFIC HEAT CONSTANT PRESSURE -~ BTU/LBM O R -

0ATA (U6TJe15) 051,83}

+395,
AN
e395)

250
e 243
» 228
2221y
2100
+20G0 s
v199
1196,
ri94y
v 194,
+198;
v206
v 1687
o171
165y
V162
s 1460

1395
v3Y4
» A% 6

/

+ 258,
« 290,
2226
0219
« 208
«178,
0178,
2175,
LY
1194,
alThs
« 2100
1183y
wi7ba
L1
el1b1
1607

/

+ 375
394,
e 394,

0254!
2237
e225¢
LFAYR)
« 204
e[ Fhs
178
e} 35
0199
0] 940
s 1961
s 214
2 {7%
v 482
(S E-LE]
alb]

375 ¢
s 195
¢3%0 0

0250,
22343
0225y
219,
«20%
v196
» 198
RS L
ll?q’
e} %5
n [ T960
oZUBn
o[ TGy
1678
e163y
aléls

£394:
v395,
wdfby

11754680 pSla

PAGE
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%eT

oo4a7
op437
on43?
00437
Ga4a7
go437
00437
ogHa7
op4a7
00437
oGH37
qn4a7
aniaz
00437
00437
Q0437
00437
o043z
Go437
o441
Qo444
oo44]
Qo441
00443
oo443
00443
00443
COH4D
DO4H3
QO4H3
po4y3
00443
00443
op443
QD443
Qo443
00443
00443
00443
00443
o443
0o4y3
0Q443
00443
Qo445
00445
00445
00445
Q0447
00447
ao4u7
00447
oo4sl
0g451
0045}
0p451
0pus |
0g45 1

J545e
18460
1547«
1548¢
154%0
15540+
15512
15529
155230
15540
1555¢
15542
1567¢
15584
195%%
1540e
t54te
15429
1563w
15640
1545e
156809
15670
[568¢
15699
1870°
187 §°
jS729
157 3¢
18740
1575¢%
16760
1577
1578¢%
1879e
158pe
15819
15820
[R-2-BE
1584¢
t585¢
15862
1587+«
158890
|58%¢
15909
1991
15929
15% 3¢
15%4%0
15%5¢
159640
15%70
1598%
15%¢%¢
1600°
16019
160z

1]

aan [a RN sl

[aals)

2401
v413y
«437y
60y
e B,y
531
+575
vhbly
12241
e {23,
#3113,
e276
e 250

2403
quéi
«HA7
vHa 1l
1501
o531
v&607
eb78y
1037
038,
2303
02729
v2hby

val L

S lURF |

BRI DU O OO TAORD0DACRODAQOCANIAIPARODNAACOT0ODOVBYUEOLA0BODLTOERRN

Fung ™ VYN sy ITVWE
hd 2397 +3F8) 0399
L eyns, 407 410,
® s421, “ 125 431,
L] v 438, s 451, 1460,
@ e 470 1479 479,
® 0503 1503, 518
€, BY7 2545 21565,
L 607, vb20 0640
L4 74, e 8%F, 1eQ%8,
* 724, 054, AT T
® 2360 «340 325,
- 1295 0288, «282,
8 v268, o284 0261
& 1254, 252, «250/
PRESSURE = PS1lja
DATA UAlL&] /7 124941460 /
DENSITY
DATA (ULids)8)sdm1482) /
® 81083304s B831+10300r BQe3IBS5BE,
® 78e12500: 770933952y 761462835
@ THe 29420y T3:5274)9 7272727
© 71742458, 71012375 70027407
® 47475068y 66488963y 46000560600
© 534211130 62022775 61235699,
® 6Qe20HT0r 5% ]10146r 58007402
P S545e786920 55097104y SGeFFI104
? S40D54D5+ 54005405 B2e8%54)12,
% S51e36107r 500327130 50¢32713s
¥ 48647310y 4798469y Hbe 62005
® H3eB82121+ %1025913s 38024072
0 21097892, 18+84465Fs 16478979,
® 123238029 247349 1eB82452,
% 10*32738y 70932469 9057488,
O Bes7604r BoH210% BelB83F8,
o Jebé029y 7037681y 7.20305%/
ISOTHERM DERIYATIVE »
DATA {UZ(Ji18)4Jdm1,83)
1SOCHORE DERIYATIVE
DATA fUd{JeldlaJd=i831
ENTHALPY =~ BTU/LB = FOR 1249160 PS1a
DATA (U4fuelél,J=1.83) /
L] “792¢985, 784010 =T6+0346
* =T0el 20y =680151s =aGe B0
e rhDe 263 =LB8e207y ~5&65+30%
o “Gids327, =S 24341 ~50:34%
® w4H4e333+ =42e¢310s ~H00274,

=~ La/Cl FT = FOR 124%+160 PS514

72051783y
7581581,
72036248,
§F o 4 HY,
65+ 10417
H04004%20
5807402
5505247 1
52016484
49075124
H&e 62Q0%
34971017
15+202221
11¢26) 26,
Fe247BY4y
TeR?6242»

alb YALUES SET
/ 83¢De /
= ALL VALVES SEgT

/ BisQ. /

“74aDb4»
o4« 20%
=5503688
“HH o352,
38224,

78084435,
75.07507
72026248
58063518,
640 18485,
40eHODH 20
57:9710%e
54e229931
B2e 16484,
48 H7310
462049052
2702182%
14}582%)
0764658,
895095
72754940

TQ ZERQ

70 ZERO

“72:092.
“6202360
~554388,
nHbo3Y47 s
m360 158y

Falg

<


http:SO_;lr.l7
http:U'!{Jt161.J=1.83
http:7,751.j91.Jo
http:799621.fZ

gee

00481
0045]
on45|
0045
ELET
0p48)
anHs |
00451
ODo4s)
0045
00451
0045
0045
045!
0DHSt
00453
o453
00453
00453
00453
(EER)
00453
00453

Qo483

88483

DO453

0oids3-

Qo483
noYs3

0o453

‘00%83

00453

00452
Q0453

004863
00458
pOHES
go455
00485
00455
00455
0045t
po4ss
00455
0puss
g0485
00455
go4s5
goHsS
PO455
[1s 3 -3-)
pO455
fo4s55
00455
00457

té03e
ié04e
1eghe
1504
jeQ7e
146082
160%a
1610
16119
16120
1613e
1514%
16152 C
tblée C
16170 C
1618
1617
15209
162190
16220
1623
16249
1625«
té2ée

18283

1629%
1430°
16310
146320
ILREL
16340
16369
1634w
14379
1638 <
161%e
16400
1441»
16H4ze
16430
16449
16980
1846¢
16470
14480
16470
1650e
16540
1652¢
1653¢
1654w
1455
1654w
16570 C
je580

N

ENHD OF UNEVAC

# 03 33 80 54 D0 a

o g 0 © D g9 &5 » b OO B OS8O

& & 4 0 O o B BB O 633 DO OO

FOR,a

=34«07 3
270869,
20086867
-150537|
=1QeT58;
4181

1+090,
344198,
5945582,
764080
FGe28%y
103¢493%,

SPECIFIC HEAT CONSTANT VOLUME -

DATA (UB{J416144d=1,83)

2286,
2247,
231
2245,
¢212
«202
.i?él
2197
oqul
LR} s
B AR
¢177
0 19%
e174,
0167,
o163,
160,

SPECIFIC HEAT CONSTANT PRESSURE =

DATA (Ub(J,slé],9=1,83)

¢r395,
$3FH
«3958,
0397,
«40%,
417,
1435,
4bb,
4Fh
+535,
+586,
«708,
793,
w374
»301
«271,
e2bb,"

END

1108 FORTRAN ¥

TFOCBi,TPOCBY

“311964
~254443,
17«98
-1505373
“Fez224
“Se35Q
‘10835!
410125
634173
724047
F2e982
105983

202
v293,
«229%
1221
+ 2100
22000
e199s
s 194
e 1%Hy
v 174
e 174y
2203
el%)s
e[ 72
vjbby
¢162,
11600

2395y
¢ 374,
e 375,
w378,
2406

s 424y "

448
eH 74y
s by
+550
25%6

«8029 -

512
03222
273
2267
254

~29¢833
=23424,
=19¢%8},
~134544,
“Feld2
“32219
Fel0Q+
Hbe5684,
L6600
Ble%42,
54640,
108.512/

/

v 258,
240
226
219
v 208,
+ 178,
2198,
e 194,

4

{94y
« 195y
+205)
« 185,
« 171,
0165
2162,
160/

/

2395,
0394,
0e39¢,
2399,
e408,
+ 429
D6
R
e50%
+550,
w628
906,
«510
«335,
v288,
v 244,

CONPILATION,

~28+07%
“23.H424,
“~1Bs502%
-12:¢395,
"8e232»
~3e2[9
14+.0C0s
51437+
690876,
BY4o775,
FBe2d5y

n 254,
0237
€225,
e 217
v20&
2]1%hy
s 198,
2175
v 194,
a ¥4
v} %50
rZ208
v 180,
2169
IE-LE]
v16fs

2394y
p39H,
3T 6y
4500
LLBE )
e 434,
eH56
4§79
+521
+558
2628
2048
v 44Ty
0321
1281
v2éle

=28+079
~23e}78,
mlésQ72)
“12;3?5!
~hel8ls
=2¢266,
24.95q
EHet74y
73+:028)
874555
10Qe862y

+250,
W 234
2225
+2]15
+ 204
11961
+198,
174,
e 19%s
194
11952
v 207
el 77
e 1468,
143
«l1éd

pTUsLEn O R

0394,
0195
e3%6
1402
sH15
434,
a457p
1494,
2521,
+ 588,
26H2
1-059’
2405,
3100
+2748
-2580

DATE 330871 PAGE

aTU/LBM O R FUR 1249.1460 PS]aA

124971606 PSia

0 +DIAGHASTICs MESSAGE (S)

TPQ17260
TPOl17270

294



9€T

TPOCBI
TFOCBI

7 HDG

CobE

a8

FUngw TruLgl g ITVWEY

SYMBOLIC

RELOCATABLE

FOR ,»

TPOCBZ  TPOCH2

g2 Jubk 714
a2 Jubk 71

Atk  sflall

17351135
17:551435

Fhbe LT

01754230
Q2031504
U203i53y

14
24
14

1658
1

_CTH7

(PELETED,
(PELETED}



AN

3,2.56 TPOCB 2
54 FOR® TPocu2,TPOCBZ

UNEVAC 1108 FORTRAN V LEVEL Z206 D018 F5Cl8H
THIS CONPlLATION WAS DONE ON 31 AUG 71 AT C9:28:29

BLOCK DATA
STORAGE USED (BLOCK, NAME, LENGTH)

cooa TPCB 621661

STORAGE 45SIGNMENT FOR VARI1aBLES (plLOCK, TYPE, RELATIVE LOCATION, NAME)

Qgoo [ go0o0OD IS 0000 1 pooool J
0003 R 021030 V2

0003 R OCUOOCO TPCB

pobo3 R Q20177 vs

TPQ20D20
TPO20030
TRuz20040
TP02005%0
TPOZ00&0
TFO20070
TPGZ0080
TPURO09O
TPOZOIGO
TfO20110
TPO20120
TPR20130
TFOR20I4D
TPQZOLS50
TPL20140
TPQ20L170
TFO20180
TPO20190
TPOZO2UD
TPO20210
TPQ20220
TPQ20230
TPOA0240
TPU20250
TPFOZDZ60
TPGRAOQ2Z70Q
TFU2O2B0
TPQ20294
TPO20300
TFOZ0310
TPO20320
TPOR0334Q
TFQ20340
TFQR20350
TF020360

0gloo 1« CDoe ® # 2 © 4 v © ©o o & @& & ® & @ ¢ ® 0 0 W Z @ s ¢ /O uww o ¢ aw g o [PORODICA
0giqo 2e co

0Q1iog e cD PROGRAMMER AND DATE

Go100 He co Je [ PREAITT

Doio0 50 €D CECEMBER t970D

00lop0 &9 (o>

0oigg 7o co FURPOSE

ao0igo B co INIT1ALIZATION OF RODER'S THERMODYNAWIC PROPERTIES OF
0oligo 9o cD OXYGEN

d01qc 100 co

doloo Ile (4] USAGE

[8Je) Huls] 12 cb BLOCK DATA

00loo i3e €0

Qo loo c 14a o DESCRIPTION OF PARAMETERS

0D1io0 150 co

colgo 16e co {NPUT

00300 170 cD NONE

001po ise (o) .

ooloo lge cD

0plop 20¢ co QUTPUT

ao1lo0 2 co CALLING SEQUENCE

ooloo Z2e co NONE

001ice 230 co COMHON

Colpo 24e co VB « TEMPERATURE ARRAY - 0R

ao0iog 250 co V1 - VISCOSITY ARRAY ~ LBF HR/FT/FT

golo0 250 co vZ - THERMAL CONDUCTEIVITY « BTU FT/HR/FT/FT/0 R
golao 270 co

goleb 280 co REMARKS AND RESTRICTIONS ‘

olgo 290 co THIS BLOCK BATA ROUTINE IS INITIALIZED EVERY TINE THE
Dolon 30 <D SUBFROGRAM THERM [S LOADED INTOU COKRE.

Dotop Iin co

Doleo 32e co SUBPROGRAMS REQUIRED

golgo 23 co NONE

0gtoo 3 co .

Q01gD . 35 cD METHOD

0algQ Jbon (1] REFERENCE

Qo100 3re cD NHS LETTER ON VISCOSITY AND THERMAL CONUVUCTIVITY QF

TPOZO370

31 AuG 7

oun3d R 020230 vl

95281290657



gee

0o100
golgo
Goiea
foico
00lpd
00ip!
tolao!l
coipe
soig2
nolol
onlpa
polpA
g0a1o5
goipné
goloé
0glos
Dolge
0Dipé
GOLah
golps
goia?
goic?
gaiop?
go1a7?
o017
gola’
gdin7?
ooig?
Golo7
Loion?
agio?
[ils
¢nitl
g0lll
[tsB
poitl
001144
onlil
ooitl
colyl
agia
20113
opild
R ]
ooil1d
g0112
nolii3
oglya
coi13
0elEd
00113
agl s
0015
0olis
00115
00135
00115
0oiLs

i
I9e
40
Yla
H2»
4l e
Hij»
Ho e
Y50
47
48 e
fte
50
Gle
S2a
Bis
LR
55¢
Sho
S7e
S8
594
&oe
bl
bae
s3e
&4 e
G5
bbe
6l
480e
690
7ge
714
72
730
Tye
754
Téoo
77
The
7%e
age
gl
32¢
8J3e
B4
Qb
Boe
47w
BEe
B7e
AL
Fle
Fae
950
F4e
75

Lo OXYGEN, 8Y he M, RODER TO J, SHITHSON' NASA mSE, TPGPRAEQD
co ‘PTEHBER 197G, 7 o290
cD T 400
CDaq!onlﬁ'Qﬁic'?cncétlanoutwﬂadﬂﬂﬂoﬂ"’.d‘:.’.ﬂ
BLOCK DATA TEU20420
C TP02G4320
[ TPQ204940
DIMENSION vai2t), VIit24,16), V2i24,16)
[«
CoMMON / TPCB s TPCB(9137)
C
EQUIVALENCE { TPCE (8320) , VY8 )
EYUIVALENCE { TPCB (B3XHS) , V1 }
EQUIVALENCE { TPCB (8729} , V2 )
c TPORO5R0
[ TPQ20530
CORSARPOQRCO0 Ot E0RrANCDEOREDAABARASIDEO sRAEVOBIRcasvoRanenodastenpndcnaansTPO20540
< IPC29550
I3 TEMPERATURE pARRAY FOR VISCOSITY pND THERMAL CONQUCTIVITY TRCANS40
< TFQ20570
DATA Vv8 / TPQ20680
4 1H4.0000 1620000 18000000 19840000+ 21640000, TPO2DETO
* 2349.0000+ 252.,0000¢ 270.0000s 2826000, 288.0080, TPR20600
¢ 5060060y 324.0000s 342+0000s 3600000, 378+0000, TPQZD4LD
* 3%6.0000r H414eGp00s  H432+0000s 4500000 %63.000U, TPQZ0s20
¢ 486.0000s 504:0000» 5Z2e0000, S40.0000/ TPO204A20
C .
CRNBACEIDIBIBBLBANABRERFIGER RGBSR 0o P U RO REdORNUDIRBOONORLRARR000NpReEn
[«
C VISCOSITY = L&F HRAFT/FT = FOR 14+6%6 PSIA
¢ PATA (VItdyl)gunl,24) /

$1e57771BE~91}
® op57203E~7
* o073FLIE~T
* oQ73(I546E~F»
4 4110574E-%

COCRONETQIOPRURURTRRACOIURARNTIRORVCELFOORARYAPODGAATQeaR RO TR BGRD

[
[ THERMAL C
C
DATA (V20dyi
¢ oFH4BOITE I
* +07}080E~1
* +0Y2115E"]
¢ 21186501E=I
4 »]38981E=]¢
o
C
[ VISCOSITY
<
DATA
P1eS92454E9,
* eQ71532E~%)
* 2 G84238E~9
* «}QO772EF
¢ ¢ ]15734E=9,
C

+ 14707 2%
v0614F4E~9
«G7TEBSLE=T,
10967 11E~T
+113883E-9

ONDUCTIVITY

1sdel,24)

«874743E" 1
«Q76454E= 1
«OF7IY4ZE~ L
v1211245E~1»
¢ 143257E~1»

- LBF HR/FT/FT

(YL0Jy204J%1,24)

el 672H2E~TF
¢B7HATIENT
¢ G8TEHEE=F
v 104QZL1E~%
+11P8S7E-T

+QHY4207E=F
o DESLT7IE~T
«0B1B0LE“T
s [OG2S0E"9)
# ] 17132E~9

- BTU FT/HR/FT/FT/0 R ~FOR 14,4696 PSla

/
2054783€E"1
«081770Et
«1021i2E"11
v 125690E~ 1
v [47534E 1

’
"F02EB7ET s
07 78S6E"T
«0FDA51E~T
+107270E~9
P122934E9

+DHEREGEG,
oG0S T7E~TD,
sDCBHI0E=T,
o LO372]E=T,
2 L2028 1E~S/

20602 IGE~ T
+085412Em ],
v J0&TFEEE=]
+130140E=1
s 151 695E=]/

-~ FOR Z2044%%0 PS1A

s 7287 26E~9
2 U80049E~T
+O0F4 1 S8E~F
e JI0940E~T
¢+ 125950E~9/

e DS IHIRE=P
«D4FER0E"T
CDEFIHIE=F
10721 2E"9

«(6864BE= 1
eQOOFT2E~ L
v111l7063E~1»
e} 34589E~ ]

+589722E=%
*03078YE=T
eQFT46BE"T
211365 1E~%1


http:o.009.~Q.OO
http:oo.oo.oo
http:iP0206.10

68T

fol115
gols
gonz
oo 7
0oy7
oo117
00117
Qo7
0GL17
uoyy7
0ol17
nolL7
oo 7
Qoizl
potzi
00ial
0ctizl
gp121
optzl
gatzt
po121
0gtzl
00123
op1z23
ogles
00123
poi23
0Qglz3
0piz3a
00123
opias
00123
ooiz3
golzs
paizs
00125
go12zs
a012%
Uo1z%
oa1z2s
noi2s
go1z7
goiz27
goi27
o127
potz27
ooi27
cotar
00127
noLrz7
oniz7v
noi1z27
CO33}
goiat
oGlat
onial
aotsl
g013l

Qb
97s
984
TG
1Q0e
101*
jo2e
103e
l04se
105e
184e
107¢
108e
199+
11Qe
1i1e
j12e
1iae
F14e
L15=
I1lée
117w
1180
119e
120¢
121°®
1220
[23¢
124
j25¢
1264¢9
1270
1260
125
13ge
1319
132¢
1330
134«
}35e
1360
1370
138e
13ge
13p¢
14}%
1420
1430
145
{450
144¢
147a
1498e
1490
1604
15]a
LB 2e
153»

c

& Do o0

FOR, @

TPOCBZ2 ,TPOCH2

DATE 310871

THERHAL CONDUCTIVITY =~ BTU FT/MA,FT/FT,0 H =FOR 220.440 PSIA

DATA (va{ds2
+552238g~1
s 0F0439E=1
V1051 75E~ 1
» 1260361
t 15855 E=~1

1aJd=14,24%)

9 B774655g~1,
07347 5E~1,
$107278E" 1
s 1301971
150597511

/

s 8075934
e N7T72SAE~ Ly
0113"}39E-1I
w138300" s
¢ 154BBYE~ ]y

'723b54E'1)
e(J9FF48E~]y
¢ F765T7E~ 1
* 138493~ 11
tESHS | HE=-]/

e637 2916~y
9101 1I0E=L
«J218}8E"1
P 1425 0bE" )

LRI R N Y L LR R R Y L PN R EY LR TPy EF P PR LY FY e ]

C
C

C

N

|«

VISCAsSITY

DATA  (VvI{Js2

= LBF HR/FT/FT =~ FOR 2934920 PS1A

Tedsla24)

0 «b02200E=F2lel74956E-9,

-

&
Q
-]
a
o

0 48Q1QsE~T s
s 8795 tE=F s
0o 1034999E~T
e} J898E~T

ZQ78468E9,
1091026E~Fs
¢V L0BAIIE~T,
+ ] 2]1748E-~9,

4

«F0BLOFE~T
+08 1 10BE~%)
D74 LO0E~T
C109764E~9
01 29906E"9

+7340Q6E=9»
cDB3I74BE=T,
+097233E=9,
+112839E~9,
e l27845Em9/

«STGFYUE=F s
sBYBTLE"T
+10D346E=9,
e]tbPj4E=g,

THERMAL CONDUCTIVITY = 8Ty FT/HR/FT/FT/0 R «~FOR 293.%920 PSIA

DATA (VZ2i{Js3
s?3374QE~ L1
+558{IGE™L»
a11014BE~1Y
v 1276 19E~1
+[49383E~1

Jadml,24)

e81138%g~1,
«100407E~1
v 11395%E=1,
s JA3607E~
«|532558E=1,

/

+BOTSTIAE™ {1
+J03210E"1
e} L7773E=1
v ] 37594E~1
1B 212VE~y

*T3171TE 1
10561 6E=1¢
v121702E=1 s
IBLEEFLI RN
+16094QE~1/

sLH0FILIE™Y
*106504E" L
2] 254632E" 1
«jU5453E~) s

CoQQaQudRedndlgORaNRdTanddGORRACROOBRRAdBSAGUNCoRORAdQERRUANUQEICQRUDHIDR

C
<
C

<

VISCOSETY

DATA  (¥1lJy

m LBFeHR/FT/FT m FOR 347.400 PS1A

Glad=124)

B1ab]197HE~Tole |B]GEFE~T,

& o & ¥

2 4 € 8 @

e 485232E-F
07021 5E~T
s j 0S| 6FE~Te
f121079E~9

THERHAL C
DATA  (VE(Jd
2 F55269E= 1>
' 5601581y
¢ 14T HYE" L
e 133206E~11
e} R2219E~ 1

o 38 HIBGE~Ty
20FIL7UE=T
1 0TIMEE=T,
¢ J]2YQIBE~9,

oNDUCTIVITY
43 2d51,24)

«88308%-1
o JI76BRE~1
0118296E=1
v 137020E- 11
+155975E~1,

/

v P I3IHEET,
s DBLTIBE~T
YOFEHZRZE™T
+112203E9:
s+ [26F3IFE~T

e 739298E"T,
*087 |9BE~
0 100078E-T
s 11514626~%
+129782E~9/

- BTU FT/HR/FT/FT/0 R =

/

«B117LBE" |y
¢ 1 D9BSFE~ 1
¢} 21B7FE~ 1L
s [U4D7TEE= 12
v }RF7BRE~ L

e 73HEBHE= s
*111303E~1L»
e 12563%9E~1»
s l14H4B90E~1
*+ 163488E~1/

60011769
Q87 720E~9
+3103210E"T
v1[8E7BEmT

FOR 307400 PS1A

rHGHEBPE~
9l 11997E"]s
2] 29449E"}»
el HUHOSE"]

COGRQONGOoQNOQEiodsconddedooepeootrod0RbeoEoddodsapuonoldOodgaddogoliadcod

<
C
c

VISCOSITY

DATA {Vitds

« LBF «HR/FT/FT =~ FOR 440.880 PSIA

B)yd=le24)

*1ep21721E~F ol |BUBEYE~T

L
L]
L]
"

e 4P IFTEE~T
W QFY21BE~F
+ 1 07852€=%y
cJ2ILGHBE~T

+37710YE-~T
sDTE2HRE~F,
+ LAY TE-T,
211260 HE=T,

/

+ 21050769
eDPIAHEHE~TD
+DPBBOLE"Y
s 1145 23E~F
v | 2BE5HE~T,

* 7445 19E~F
20FAIBHE~T,
«lOtegqE=T,
«1E792%E~P
131696E~9/

50528 1E79
20929 E~9
J0Y719E9,
v} Z0325L"9)

PAGE

2948



oyt

oolat
Delal

golal
ao133
00tL33
0p§33
goial
00133
ont3d
an133
00133
00133
00133
oplad
0p0135
00135
0Gias
046435
00135
00135
00135
00l2s
Qo35
00137

oc)37

83ds7

go§37
00337
00137
oo1a7

Q0137
20§37

colavz
Qeia7
0Gi4l
oor4l
004l
ool141
oglyl
o1yl
0BY4]
CoOl4d
Doig}
goi43
o543
oglys
gois3
GGI43
00143
00143
aQot43
ontald
goly3
Q0jad
00145
oQl4s
oolas

iS4
155e
156%
157
1587
159¢
1600
j61®
1620

1439
1440
165¢
Jéte
167#
148
167
170%
1712
172%
§173%°
174«
175¢%
176¢
[77¢

1780

Y]
g
181¢
jazoe
tale
j84%0
1859
186e
187¢
188e
189=
;%90e
191+
1?22¢
1930
1940
195%
1960
1970
198¢%
1999
200%
201°
202%
203¢
204e
205%
2060
207«
208
209a
2ige
2l

[a NaNal

THERH,qL.'JUCTIVIT‘( - BTU FT/HR/FT/FT/0 R =~ FOR 440,880 PSlA
DATA  [VR{J: D)ed=1,24) /
L, 7 eFS6T77LET)s oB0HEZ3E~1) «BIITAIE"]y o73I7631E")s c64B115E" ]
¢ +505013E~1y «H56830E~1y o) 1O1BIE™f: o} 18238E~Lly ¢1168296E],
2 o )201HBE~Ly 122852~y 21 25924E" 1 #129334E~], o | 32BRFE"]:
° 8136HFFE~ 1y s 1YCLIPBE~1y + |H3I9B5E" Ly +1Y4TE5AE~Ly ¢ 5]3ABZE")
€ o}S54993E~1r +15809E~}y 4162332E")1p +JEEFTIENL/
C
DNt O P E0a0 000N ROdRe0000U00UONANBYIONTRON0RRQAN00D00ERA0ROIABRANAGS
C
C VISCOSITY ~ LBF.HR/FT/FT = FOR 5144360 PS)A
DATA  (vi(Jds G)aJd=ly249) 7
21063 1526E~F1 1+ 1T6058E~Fr c9236TJE~9s «THFHAIE~T) 6 10386IE=T,
¢ o 497603E~Tr 374756E~T9 #}026BEE9, « J004G8E"Ts o0FF72FbE=T
? 09938 1E~F1 ¢ ]0OBIAZE~Tr +102166E~9r «10942FE=TFs »106F0815E=F,
® 2 109P708E~9y ol112609E~9: +115626E~9r +118643E-T, v3221817E«9,
t +125082En9s e 1279083E=9y »13076BE~Fs o §3I49SE~F/
c R
< THERMAL CONDUCTIvITY.- BTy FT/HR/FT/FT/0 R = FOR 5140360 FSIA
3
DATA  (V2{Jy 81 pd=1,y24) o«
B eREB7HE= 1y «BBEHTIE~ s eBIBTOOE= 1y 27UHQY463E" s 06516401
? 0BLGLIYE~1Y HER6LTE~Lr 0 129161E™1r o 1267FIE™]y ¢ 125B0%Em ],
® ¢ 1Z260H0E~Ls ¢]2777HE~1y 2 13025FE"1s ¢133206E~le 0136384E~1,
? ¢ ]3?736RE~1r ¢1H3204E~fs «1467B7E=1s +150370E=]1: o1S5HQN1I0E~1
? o]57651E~1r oj61292E=~1s o jE48TBE" Ly o2 168Y58EwmL/
C
4 TPU2064Q0
(0000080460 RECCanOBARPINNCNORe0a0IdFRBNE0aD0R00RRdPdLRNRc00a00R0RRRdReaTPL205650
4 ’ TPO206460
C VISCOSITY = LBF«HR/FT/FT = FOR S87.840 PSIA TPQ20670
C TPR20680
DATA (VIGJdsy 7rad=],24]) 4 N
C1ebH1273E~T1 10203 1F4E~Fy +230B0FE~TFe 1754B4EE~Tr 046 (5HINE~T TPO20700
P oS5(03173E-~TFr «3B0L121E=%r «1]318FE"9r »J0BEFHE=9s «107090E~9» TPQ20710
4 o J06T7HFE~Fr» elO5357E~F+ o{06Y40IE™Fy + 108 42E~TFe ¢ 1QFB82E~7 TPoaov7 2o
5 ¢112203E79r o) 14756E=Fy o[ 17H2HE~Fs s 12D209E~F» o ]Z3052Er9y TPO20730
¢ 2] 25953E~Fs o]l 28BHB54E~Fy #132334E~9y +135]|FE~9/ TPQ2Q740
C TRPQZ0750
c THERMAEL CONDUCTIVITY ~ BTU FT/HR/FT/FT/0 R = FOR GB7.890 PSIATPQRC7LO
¢ . TRQR20770
DATA {YZ{Jdy 7)ad=1,24) /
* 29594FQ0E™Lr +BOBGYQE~Ler oBI77H2E™|s ¢7H4IP73IE~]r obEEDEBE~]1 TPQ20770
O «5741BaE~1r 4867 126p~1r «]45B00E™ 1 +[36323E~1r +134705E7 )0 TPG20800
? e}32740E~1r +133260E~11 »]349346E"1y ¢1373Q05E~1y+ ¢ 1400Q7FE~1» TRPO20810
2. s {Y3IH2E" LY 1 HEATBE~Jy o 1H4P6T2E"1¢ +]53081E~f1 ¢]56606E"] TPQ20820
9 ¢ 1600Q7HE=1r o1463599E-ty o} 67IB2E"1r o 170707E~1/ TP0Z0B230
[ TPQ20840
CASURIILIDENCOQANDROOUORNARRYPHOYPOOOUOUEEROGOERDYGARORORRNLdNOV0RORCRERADTPO20B50
c . TPO20BLD
C vISCOSITY ~ LBFHR/FT/FT » FOR 614320 PSIA TPQ20870
C TPQ208E0
DATA (vildy 8Bladm1,24) /
PleaBpP6tE~T 11 0212F41E~Fr +F3IBTHOE™Fs +70QDI0E"Fs sGZO0HEIL™T TPO20900
? o50N854BE~Tr t385632E-Fr «3236TLE~Fs o )756T2E~Fr +112286]1E=9s TPR20910



e

a12%
213°
214°
255
2lbe
217
2189
2)9¢e
2zq0*
22|#°
2229
2239
224%
225¢
22av
A7«
2280
REy*
2ag®
2309

2329
233°

2348
235
2344
237e
2340
2399
24p%
2419
229
243
2440
2450
2940
247¢e
2480
249
25w
251°
i52¢
253%
254
25853
254
257w
25Es
259
240°
2& 4w
26z
2630
2449
285"
2840
2470
2460
iade

& FOR,» TROLBR,TPOCH2 DATE 310871 PaGE
* «j11507E~Fr «111913E-9, s L1086FEm? ) 1 L1T97E~9s +113537E~9, TRG20940
® o] {5510E"F 1 o1 17366E=Ts +11968TE"Y s «}221B2E~F+ +1ZH7F2E~ TP020%930
# v |27H461E~F: 4 ]301BRE~TFs 4 132973E~Fr o 13I575TE~T/ TPQ20940
¢ TPu20950
C THERMAL CONDUCTIVITY =~ BTU FT/HR/FT/FT/0 R = FOR 6614320 PS[aATPO20960
c : TPD20970
DATA (V2UJ,y B)sJd®ia24) ¢
® +961DIFET1r «BOTUNZE 1y «B1TEH2ETL oTHE0UHTE" L +62A4THE" L TPZ0990
o «578576E«1y 4758878~y +37884GE~1s #144523E~1y «[4PI25E~1, TPg2lo00
° ¢ 40252E~11 213727061y #HQQ2IE"1r #1414FTE-1y 4 1%49008E" s TPQ21010
o G IH6L6TE-~1, 1496 4¢E~y, y52677€~1, ,15%9123E-1, ,1B59207E-), TPp2i1020
® 2 ]A251bE=~11 +)6BFEBE~1, 4 }169YIBE=Ls »L72BUBE~/ TPQRIQ30
< TRG21040
CeooauonehoadawotunuvﬂﬂhBoaaeovoonuauoaoauuaoambapaaunuoouua,a#ooﬁoqouueTng1050
o TPOZ1060
< VISCOSITY ~ LoFehk/FT/FT =~ FOQR 7234800 P51a TPOZV070
c TPo21080
PATA IVI{J Pred=1a24) ¢
Flebb07O8E"Pr | e2173B0E~Fs «FHIBICETr «TEESTEE~9, &62bHTQL"% TPR21100
? eG13906E~Fy «3FH683F~9 +330755E~Fr < IPI279E~9r ¢ LZBOYFE~D TPQZLLELD
® 2] 15104E~F 1 #1158 00E~Fy #1}4T7R2BE™Yr 21T IELE=Fe » 11707667, TPo21120
* e J1BHETE~T | 20557E~Fr +12256BE"9s o 1 249502E%Fr ¢ 12GHBLE-T TPp21130
? w]29318E=%1 +13IB7DE=9 o 13442IE~TFs 137092E~9/ TPOZ1140
C TPR21150
¢ THERMAL CcONDUCTIVITY o« BTU FT/HR/FT/FT/0 R « FOR 734,500 PSIATPOZ1 160
c TPO21170
DATA [v2ids FraJd=1:29) .
® +PT7HI95E~1y «BIIb1ARm 1 oBRIBOBE~]r +7THBSHTE=]s e861FD7E" 1 TPQE21170
® +5828S3E-1r «H4B43249€=1y o3THS21EN1r +216F37E=1y olGB1HIE=]y TRoz2y200
# e JHB7HTE~]y 2 14S5792E=|s o 45395E" 1+ «1H6ITBE~1s o14B111E™1s TPOZ1210
® «150307E~1r 2 ]B2F64E 1y o 1557F7E"1r +|S5B802E=1r e}161F23E"] TPO2}220
* +]16515FE=11r «]SHBA9SE~Ls o] 7148FE~Ls + 1 7S09FE~L/ TPBZ124Q
c TPO2§240
(G000 p0d0n 00000040 ANRee 2000 A0RONIRLeaR0dtQioRdtaRNAIRGRBRARADAR*RDRalRddTP2] 250
< TPQ21240
c VISCUSITY « LBF«BR/FT/FT ~ FOR BO8«28U P51p Trp2t 270
C TPq2t280
pATA  (V1I0Jel0)sd=le24)
2 1ob70455Ew? 110227501 C=Fy 4948039E~F, 2770R20E~9, ,630460kxg, TPDZ21300
® «S1F127E«Fy eHOVIZIE=TFs +35D%F1E"Tr o 20589%E=9, «1H9IFPIBE=D, TRPU21310
3 o (2IETAE~Fr o 1B6HIE=Fy o] 20035€~%s ¢ |Z0UTIE~F: o l12R2HGE~TF TPgp21320
® o} Z2008E~Ys «]23A5HE"Ty o J25257E=9 «127403E~%1 +1274F267 9 TPQ21330
O «JILULHE~T #]AIITBOE«Py L, 1361LHE~TF s o1 IBLEBE~T/ TFQ21340
C TPO2]3%0
< THERMAL COMDUCTIVETY =~ BTY FT/RAR/FT/FI/D R - FOR BUB.280.PSIATPOZ213460
c . . TPR21370Q
CATA (Y¥2(J2100 sdmla24) 7/
¢ 2 FEYNB2E~1r +8FIIUTE~1s 2B237T2E"5e «751240E 11 o656b25FE™ ] TPo213%0
8 +S87013E~1r +4F0507E-1r o406252E=1r +38]%23E~11 2160TUE=], TPp214D0
® +158455E"1 +152%08C~1ts #15)11BE~Lr o |512PDE=1s 2152H4BE=], TPo21418
S o BHIITE=] «]BEH3IE~12 +15QFTEE=1r «161IT72E~42 v EEU4GTTE-] TPO21420
* v}o7702E~1r ¢ T0B22E~14 2 1740Q1E~ Ly 1772370 ~1/ TPuZ1H34Q
C TRQ21440
P20 hagT e NDUe ARG RUDO 0 ANeNIDIA000TNIA00sGRUAYPANRRdabkaRsdl0dnooeoRees TR HG0
C TPQ21460
¢ VISCOSITY = LbFHK/FT/FT = FOR Hufa7460 P51A TPu21470
C TROZL480Q

HATA

RERT AR R SR LENY AN

/

agd



(A XA

o144
QGled
11 B Y-
golsl
Qaoiél
0016l
00iel
CDlea)
00142
00153
0D}é&3
00143
0162
0p1é3
oglsa
Goléd
00143
cnled
sa g ]
aolsd
00145
00185
0osd
gojés
00145
opiés
a0les
0G1l4b
GOjs5
G0le7
00167
cn1s7
DOle7
Q147
00147
00147
QD147
Ql1s7
00Ls7
0oiarz
Qoivi
¢o171
a0l
o057
0ot
Co1714
ooli7l

00174

aol1z7t
go173
Qo173
agi7a
00173
Qo173
00173
00173
Qo173
¢o173

270
2710
272
273
2749
2750
2760
2170
278«
2799
28Qge
28)¢
282+
283+
284%
285e
2849
2879
288+
28%0
2900
291
292¢
293¢°
2940
295
2%&0
2970
2980
299e
3ap*®
gy

3g2® -

N3
304
3pse
3nse
3Q7e
agae
g9e
J31i0n
3119
3p2°
3330
Af4e
3150
lbe
3170
3169
3l9e
320°
3z2)°
3220
3230
J24=2
3250
240
270

Fung»

®1es8g2p01E~ W 23579FE~T
t5242%1E 4082016~
¢ | 37 D3IHES W FRYCIBE=F s

L

-]
]
-]

TruLage,jFuLez

2 I5Y 24T E~F s
+35D3F5E~F
2 122298E"%

0775 26BE~T
C291A4T g~
v 2ZH1B4E~9

HAatkE

e 63539 1E~F
e 170350E"F
e 1245608~

Aluos ] TANE

T, 500
%10
- T 520

+126823E~%y +126707E~Y:s +128157E"Fy «129840E~Fo ¢13IB70E=T TPN21R3C0

¢l34133E~9¢ o IELLEHE~Ty o 13BI36E-9: +|4DIGIE=9/ TPOZ1840

C TPQZ21550

C THERMAL CONDUCTIVITY = BTU FT/HRAFT/FT/N R = FOR B8le760 PSIATPO21540

C TPu21570
DATA  (v2{Jylldad=1424) /

# +965527E% 1y +8F5083E=1s +B2E7FCE"~{+r +T54Q22ET]s 668553 TPQZ15%0

? 157105981y +4F6T48E=1s +HEI6THTE"]2 93752196ty ¢3;2577Em] TPQR1600

@ «}70013E~1r +[50363E~1s «}B7126E"]y ¢ 1562 7E=}o ¢ l56E95E~), TPQ21610

® 0153224E~1Ly 2| 60074E=~1y 0162327E™3 o lE4TBHE™Ls o JHTHTOQE~ ] TPp21620

* e170340E"1y e 1733Q7E~1ts +1746370E~1r «\79490E~1/ YPO21430

[« TPO214640

c TPQR214650

COROQRUddnBaN0RAcRReNnoaaCAYdtdNRTOIbO0U00a0dtonTaRdnsotaaiondotandearedTPQ2]b40

c i TPQ21470

C VISCOSITY ~ LOF+HR/FT/FT = FOR 955,240 PSlA TRPuz1é80

c TPO214%0
DATA (V1CJel2)ad=t428) 7/

P1ebBPHAHE~Ty | 2440F5E~Fr ocF60QUSEE~Fr «7H03TIE~T s ¢ 6UHQ265E2F TPO21710

P e5293FLE=TFr 24 TOITE-F0 371 1BGE~Fr #2BY4BSPE~Fs o 247BHHE~T» TPQ21720

® 4 ]45446E~Fr «132915E7F¢ ¢ ]286301E"9r v 12406FE~F: ¢ J28|57E~9 TPO21730

® 4| 2BB5HE=TFs o[ 312326~ Fy 0]32587EFr s ]32483E=Fy 0 |34AL5ECT TPo2L740

9 «]36V6HE=TFr 2 1IBILOE~Fr «1HOSTIE~Fr e 42466 1E=F/ TRO21750Q

C TPRR}760

C THERMAL CONDUCTIVITY ~ BTU FT/HR/FT/FT/0 R ~ FOQR 9B5.:240 PS51aATP0Z1770

C TPORi780
OATA  (VE{Jsl2ledm=1,,249 /

© sFLLPLHE™L» vBFEB1hE~}y +B8277BTET Ly o754622E~1s o&7IB4TE=}s TPo218040

® 4BFEQUEE~jr eG042LE=1r e425380E"je sAF70LFE=Lr ¢2IS7SUE~]s TPpzislo

© w1BEHO7BE=1s »168T7H2F"11 o 1634BIAE~1r o 1O1EIUE™L 0 06 1460E~] TPGa1820

® 9142327E"1r o|83772E~1s +185737E~fs o0]47F33E~1s o]70418E~1s TPO21830

¢ «}73018E"1y +175850F=)+ ¢)17873FE"Lr +181744E~1/ TPO21640

¢ TPO231850

COP38300ANDLIANA200080LSA0IBNCIOFU0RNOOROROBRNBYY00EGDIDNTN0QRO0CDO0RRRABOITPOZLIB4]

o TPOZ1870

C VISCOSITY ~ LBF+HR/FT/FT = FOR [028.720 PSIA TPC21880

[ TPO218%90
DATA  (vil{Jsldb,yd=ts29) 7

P1lobTFTH4I2E~T1[o252333E~F1 2F64543EFr +785363E~Fs cb645I70E~F: TPO21%10

B 25342858E~F+ oHZ5ADBE=Fr +37F657E~F e o I0HY10E=Fs 2722 1E~9 TP21920

8 ¢« §59484E~Ps 2 [H225%5£=Fs o 132915£"99 +12F7144E"Tr 4 1297B2E"% TPQ21930

* +}I2102E~Fr 13297399 o 13S40FE"Fr +136B60E=Fr ¢1370349E-T TPDZi940

9 213BTVLE=Ts ¢ HOAST7E=F s ¢ JH2Y2FE"Pr o« JHH6I4E~T/ TPO21950

I . Tro21960

[ THERMAL CONDUCTIVITY -~ BTY FT/HR/FT/FT/0 R =~ FOR 1028720 PSIaATPO21%70

C TPo2198Q
DATA  IV2iJal3)yd=t,24 7

¢ v968012E~]1s oBIELIY4EE~1r «B2F724E~}+ +7BP1O6BE"]r o&75|FBE=]s TRPO2200Q

© oSTBPLIBE™] *511426E~1y +433008E~]» +38458|FE~1e 93452B5E~} TPORROID

9 206F40E~1r o1 T7TET2E-Lr o«}70Q1B7E~1r ¢[&7124FE~1s vi6A19FE=11t TPO22020

° 4}4648BE~Ly »]675B8¢~]s ¢169146E"10 «17F111E~Ly 217342381 TPQ22030

°© (I75850E~ky «178450E-1, 4181166E~L,y o 184056E~1/ TPO22040

C TP0O22050

C

coﬂwﬂﬂoldOGGOGGQ#QUQQD«'DOQGDO00050006Eﬂ‘ﬂDGU95QGQUGG00'009#&0@0006“3“0?

U e


http:OOO."QOOO(!~.QO
http:TP021.S0
http:955021.J0

£he

5 FOR,e TPCCgz,TPOCAZ CATE 310871 PAGE anZ

agiza 328 C

oplza 3290 [« YISCOSITY =~ LBF+HR/FV/FT = FOR 1102.20 PS1a

oolza 33Qe < .

GQ175 33 DATA (VL CJelG)admy,28) 7

coi?s 33z° S} e7QS32E~P 11 263737E-F » 971 LA0E~Tr 97F0382E~Fs +GUFEFGE~T
Dgi75 3133¢ & «S39317E~9 +H334F6p=9r +3858L4E-Fr 0322047 ~F 129HOLIE~T
oal?s Jaye 2 e 179153E-%r +149507E~F #1403%8E~F: +[34945£~9 o13337FE-F
0o178 3a35¢ @ #1337B5E~%) «13BBA3E~T) «]37556E~Fs 24 IHS32E~F, 0]1395B6E"9:
0o17% 334% 8 o 1Y) 84FE=Fr ¢ JHITIZETr 1446926 Fr a LHOGEHERT/

aG1!7s 3379 c
oo175 138«
0Q175 339« )
0oiz?? 34Q¢ DATA  (VY2{Jy 140 edml 291 7

oniz? 14]e P a9469196Ewy BYFTFOE~Ly oBILE56E=1r +7616T2E~1y «b6790%0k"11
ogiz’? 342e ¢ 06Q2692E~Lr ¢S17F7ZE=Ls oH3IFTR4E~L}s +3IBFTTF4E~]1y *359&640UE~]:
Goi77 3430 4 2234974E~ | 0 190302E=1y «]774T3E~1r »(729pBE~1s ¢17[174E~])
o
[

THERMAL CONDUCTIVITY ~ BTU FT/HR/FT/FT/0 R ~ FOR 1E02.20 FPSiA
4

alal

Qoi?? 3qqe 61 7076FE~]s o} 714905E=)¢" «}72676E~s o )}BOI3]E=1s o]T6HIIE~]
opl?? 3459 #176687E~Ly «|B11F4E=-y +)B3714E~1y o |BEYIQE~]/
o077 3460 [

00177 34?0 C¢aooonnnaoovuleonnnenoanoﬂaauoonuonncauauﬁnnaouugunooanaoouboaoonnveﬂno‘
ooiz7 348¢ C

go177 3q%e < VISCOSITY « LBF+HR/FT/FT ~ FOR |i7504H8 PSIA

aoi77 IS0 c

0ozoli LS PATA  (V14Ja15)4dB1,24) 7/

002p1 352¢ O 1a713212E=F e |1275540E~F o G75655EFs «79534]E%: vb454420E~9

o

gozo! 3B3¢
gorol 154%
oo2ot 1550
0G2a1! ise®
Dozol 570 C
opzol 35890
602p} isge
a0z203 JéQe DATA (V2({J15)sdm],24) ¢

*SHY24BE~F9 o 441385FE=F0 +3P2014E~Fr e 3IIHBJQE~Fy o30SE70E~F
# 198820E=Fr + |54 7E~9 o |47FHQE=Pr o JHOTHYTE~Fs o 1I703IHE~T
* 135625E~F1 +138252E~%r « 13970269 2 408B05E~%y +142139E~F
v LRYFBZE~Ty o« JHOOQEE~Fr o J46BF7ETr o+ |HBSLPEE~R/

-

THERHMAL CONDUCTIVITY ~ gTW FT/HR/FT/FT/0 R ~ FOR 1175468 PS514

[ala'

ppoZopd 34¢ b e F7Q2FHE~Ls +F01444Em1 oB3BBOIE~fr 176H {57~ +LBL442E~]s
0p2p03 3629 ? oH06IFDE~1v o52YBL0E~1s o446428E=1s #1295 14BE~1s ¢365F26E"11
DoZp3 b3 ® v263927E=1y +203594E~1y o }8Y4B8]2E~)s o) 7BLEBTE=1y o} 7BFTDE~T
opz2p3d 3680 0 e} 75104Emly I752TTEw]Ly 2 176202E~1s #1776406Emly ol7F43BEm],
aozo3 kL-1-3 2 4 ]815)8E-1» «}BIATI2E~1) 2184625761 +188800E~L/

po20d 3bb0 [

00203 J47w LA E X EERENEN LRS- R LN EYEEYEEREE YL ER RS RN RS ERYEFEN YR LR E LS LY L0 ]
00203 1480 C

on203 1699 C VISCOSITY = LBF«HR/FT/FT = FOR 1249.14 PS1A

pozo3 3700 C

[ozob 371 DATA (VEI(Jalb)yd=],24) !

Qo205 372+% 91e72|04BE=7 112846 4BENTy «F8187IE~Ts +B00273E~%» »&5F062E"F
poans 3739 ® oBHFFLETr «HHBYLHE=P: «ITHAHTONE=Ft 13295 |0E~Fs 03]LATEE~T

-

apaod 74+
60205 375¢
0029095 1769
g020% 3770
00208 37489
0ozos 37%¢
gnzo? laQe DATA  (V2{Jalédad=]e24) 7/

nc207 3812 +9713F2E"1r +TF0I084E~Es cBISYTOE™ )+ +TH8526Em}s 168DAGIE]:
06207 382 o6 |DD3EE~1ry +53Q0397E=~Ly «452207E"1r 40} 12DE~Lo 037442[E=}
opz07 3Bl ' ¢284909E"1r «2191F7E=1s +1F2440E“1ys «184870E~Ls a181113E}
Qozo07? 384+ e} 79554E~1y +179264E~L1y ¢ |7978SE"1r o+ JOUPHQE~]y ¢{B2500E~1»
oozo7? 3ghe 1184350E~1y o |044BBE~1) +1B8B00E“1y «1F0227E~1/

¢ 219422E~Fr ¢+ | 6B7|QE~Pr o 153162E~Fs o 46BRTE"Ty ¢ 14H3067EmT,
o |3964Y4E=Fr + ]HQ051E~F ) +{40F21E~9r «1430QIDE~Ps + 14457 6Emg,
o L4666 YE~Tr 1 [HB]5E~F) 14768 ]E=9r o1514H0E~T/

o @

THERMAL CONDUCTIVITY - BTU FT/RR/FT/FT/0 R =~ FOH 1297416 PSIa

falaXs)

22 & 0%



e

TR TFOVB2,TRPUCB2

00211 386s END
END oF UNivac 1308 FoRTHIIDY COMPILATICN,
TPOCRZ SYMBOLIC
1P0CA2  CODE RELOCATABLE
B HDG ] FOR e TRWDAT,TRWDAT

0 aDIAGNOSTICe MESSAGE(S)
pz Jut 71
g2 Juk 71

DATE 310

17151339
17355139

871

PAGE 303

-

3
i
0

02056064
n2o7psaz
42070552

344
H
78

(DELETED,
{DELETED)



che

B

UNIVAC 1108 FORTRAN V LEVEL

FOR y»

TRADAT , TRADAT

THIS COMPILATION WAS DUNE gn 31

aLOCK DATA

2206 0018 F3G18H
AuG 71 AT g9:28:43

STORAGE USEL (BLCOCK, NAME, LENGTH}

STURAGE ASSIGNMENT FOR v RIABLES

oQuo p ococaod i1

auos

5TAB goousGHY

0003 1 oQo0Q3 Laoo

1a
Za
Je
L
59
s
7a
Be
Fa
1o
11
iZe
130
14%
i5¢
fae
179
-]
199
2ge
21%
2zae
230
240
259
260
27¢
28e
29
3=
3le
320
A3e
34e
i5e
lbe
AT e

3.2,57 TRWDAT

(BLOCK, TYPE, RELATIVE LOCATION, NAME}
0QG2 [ 0000G2 1aDO0 0003 1 000000 JCOUNT

BLOCX DATA

COMMON /STAB/ TCOUNT,ITYPE,IADD LADDKSYHB( 160,2)

DATA
@ LCOUNT /7 160 /4 ITYRE / 18 /4 LADD /21 /4 LADD / 15

DATA (KSYMB(I,1),1n 1, 4H0)/
® GHHOREA 1 8HHNRE s GHHNFPR sGHENLS
© , 6HY THCON yOHDELT y SHNODEL p GHNLC

4 oHICHANM vOHNCHAN s6HNFRL »ERNPBL

9, 6HNYALL 1OHNYUNCL s GHIJUNG 26H20

e 6HNPRLF rSHIiFPBF s OHNLINJU 2 &HYISC
¢,6HIFB vAHIEND s GHLVDN s SHLYYP

e EHALPHA rEHXLENGL 1 HTH 2 OHPLDO
®,4HO [ ALD ySHEROYL s GHIPROP P EHNFLINE

¢y aATIME 1OSHTIMEND s 6HH s GHIPUNI
@, &HFPDELP yGHP WO VEHP W] 18HP0 2

o/

DATA (KSYHB{Is2) 1= 1, 4D/

= QDODULDOZODTLOY  HOLTDOQOOD200002 0000000200003 »UOOLOOLRDQOOY
¢,00000002000492 0000000200100 ,00G0000300t0%F +0QUDOOQ3DSTES
" ,0000000305764 10000Q003uniaz «00000003cnlsg »,000C0QQO3DQIS
%,0000000300152 H»00D0OOG300153 ,00DOOOG3QOLIG4 »0OOQDOOZON25D
°,00000053002%1 0000000300252 ,0000000310122 ,0000000200254
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*,;0000000200356 ,00000002060%14 0000000200452 +0000CGRD200810
*,000000026051t  +Q0000G0200547 0000000300552 »0000000300554
*,0000Cc00200412 »0QUOGCOQZ00413 »0000000ZQ041% »000U000300640
°,0000000200445 10G0ROCQ200652 +UOQQ00Q02G0657  +000QQQT2ZUNGLE%
o/

OATA (KRSYHBLLs1):+le 41, g0}/
a 4HRPHD 1&HIBNDS sOHH POHN

o, BHMARTT 1y6HIDER s6HIFIN y6HJUVECTR

¢, 6WD 1 AD 1BRDIAP s 6RPOWUD y&HPOW )

e, 6HFONZ 1OHATO s SHEPSLN 1 GHBUUNDS

¢, 6uTTEMP tSHTTTENP yGHTT yOHEA
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o, 6HRGAS 1 SHNP IPL VGHCP ySHOEE
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polzy
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gol26
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noizé
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50
51w
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She
E5¢
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E7e
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s0%
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&3¢
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450
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49
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74e
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740
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84¢
850
850
87
sar
§9e
9ge
Fle
920
?3e
F4e
?5e

8, 6HAREAT
246HCTA

L
DATA (KSYhoivTi42

= 0000000200671
°,00000003007G!
¢, 0000000200730
#,0000000200754
f,0000000251132
2,0000000303446
*0000Q002057)2
¢4 0000000205754
*+ 0000600206067
*+p0000003046120
o/

DATA (KSYMB(I))

* &HISP

8 aHME2
®,&HFPDROP
® 3 bHHEQ]
*4AHTYPE
ey GHLO

Sy GHARFL
#26HDE]
@y 6HLDMI

9 6HCPI
e/

BATA (KSYHB(1:2)

® 00pa0co20e a4
®,00000002G6174

?20000000206214
0000000306286
*ypD0000Q306352
. 0000000306326
*,0000000204362
*2 0000000206406
?4 0000000306432
2, Q000000206462
o/

DATA (KSYHBLL.1)

¢ GHPVENT
oy HHCTANK
o yGHHRS
o, 6PROVU
O EHKTD
@+ &HTHEC
®4WAHPRIN
°|6HKK
8,46HTFB

® 6HSTATE
*f

DATA (XKSYMBL{[:2})

¢ OQ0000D206504
°,0600000206532
«,0000000301013
® 0000000304602
*,»0000000206432
2, 0000000206657

s 6HAREAE
s6HPATHM

= H1y gt/
10000000300476
:000000D300702
100000002007 35
1000000020076}
» 0000000202243
+0000000203424
rucaooop3ns7 Ly
1 0000000205755
+ 0000000206075
1000006020812

Iz 81, 120}/
s&HPC

"vEHTC2

16RAd
yAHHMETL!
y4HRE
'Lk

1 6HP

1y 6HOHYO
yOHUOL

16HCP2

sl 8Ly 201/
+0DO0Q00206 152
1 0000000204200
1 00000003Ns222
10000000306273
+ 0000000206317
» 0000000206242
»0000000ZD46367
10000000206%13
1000000020644 3
160000002044 E7

yio 12151590/
pSHAVENT
»6HLDMD
y&EHHR
y&HAT
16HIPUMG
yEHPOWS
16HPRE
1 ORFBD
p4HHGOI
16HFUNCT

tla 121:159)/
1 00000006206513
»y 0000000306537
, 0000000201051
100000002066 14
+U000000306640
0000000206664

OHCY
yOHARINJ

+ 0000000300677
»0000000300703
»0000000200742
2 0000000200766
+ 0000000303413
10000000204554
» 0000000205745
yUO00000306014
» 0000000204403
y0ooonoo2psiz2

1&HCRC

y&6HES2
+AHKTHER ’
y&HHETQ
+SHTHICK
yOHXO

«6HOTH

y&HNT

1 6HGR

16HR1

» 300000020616
»000000CED&204

+ 0800000206223
+ 0000206304300
20000000206 324
y 0000060206250
»000000020637Y
1 Q000000306420
+ 0000000206450
1 0000000206474

soHLDWE
s 6HFN

sBHKLT
sGHKT]
y8HCEF
s 6HEP

s6HV AL
1b6HF B!

voHHGIE
W &HTLIG

+0000000356520
+000000D306544
,0000000204015
» 0000000208621
» 0000000206645
+ 0000000206671

sGHNCDEF
s &HTHRT

y 0000000300700
2 0000000300704
» 0000000200747
s 0000000200747
$ 0000000203414
s 000UC0N0204562
» 0000000205753
vQ00U0O0Z20606%
0000000305141 7
0000000206136

yOHLAMDA
yoHISE2

s OHHEOO
yGHLENGTH
sbHLT

s SHF D

s 6HLT
+SHRO
pSHVTANK

v6HR2

10000DD02G6 166
s 0000000266240
e 0000000304261
1 0000000206305
» 000000030633
¢ GO00000306385
» 0000000264401
+00000002064925
y0000000206455
, 0000000206501

s 6HLDWO
sGHDQIN
sGHTTANK
pGHATD
yOGHCEF2
16HDTAT

2 OHYAD
sOHPFB
yOHSYSCOMN

» 0000000306525
2000006020655
»0000000204575
100000002066 26
»0000U000ZN4LS52
»00000DB02066T6
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oolzé
00126
oglzé
golzs
ont2s

00130
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TRY%

& HDG

Fée

970
%80

99
100»
181e

a3

FOR ;@

2 0000000306710
®,000000G207BOA
®,0000000207045
®,0000000007542
o/

END

TRHDAT ,TRWDAT

»0000000206722
+0000000307030
y00OG0OCGDA07053
y0aco0caaniongd

END OF UNIVac 1108 FORTRAN V COHPILATION,

T
BﬁT Cobg

SYHBOLIE
RELOCATABLE

FOR,®

TRALOD,TRALOD

+00000003067 34
» 0000000307336
yDOC0ODR03Q7 060
+Q0O0UEDZ1Q13Y

D #DIAGNOSTI(Ce

DATE 3:10871 PAGE a0é6
2 U00060GINGT 4D
»0000LDRZLTN3T
+U0D0U000DT0G.
NESSAGE(S)
3P oJguL 71 23i3zi00 ¢ 014600674
31 JuL 71 233323100 i Dt4éz702

b 01462732

151

30

(
(8¢

LETE
LETE
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3.2.38 TRUWLOD

W FORs®  TRWLOD  TRWLOD 3l AUG 73 PieBiH 0572

UNIyAC |108B FORTRAN y LEyEL 22 18 F5018H

THES COMPILATION NAS DONE ON 31 A 1 AT 09528144 '
SUBROUTIHE TRWLOD ENTRY POINT 000214

STORAGE USED (BLOCK, NAHE, LENGTH}

aaol eCODE o013l

0ogo "DATA 000240
aooz egLANK  0ODQ140
oaga STAB 000504
ogod INDATA 011610

EXATERNAL REFERENCES {BLOCK, NAME}

oaos CODATA
Qogé OP2ZR

aoo7 R20P
0040 NwoUsS

oot NIO2s
goiz2 NjOls

0013 NERRZS
aor4 NERR3S

STORAGE ASSIGNMENT FOR yaRIABLES (BLOCK, TYPE, RELATIVE LOCATION, NAME}

gaoo goop3é 1oF ogal gooo?7 13ob gac! pooy 26 133G 0nol oppiiL 180k gogy | 0p0ll7 léob
gagj 000135 0L ogoid gaoial zoOL aagl 0o02i4 2104 oong 000037 220F goal goa2ze 230l
000! 0onzZ26 235L ggrl gopz23z 24oL ggoo 000015 254F G004 000272 2604 noot opo3li 270u
qgog qo0ass 29YC0F ogol guo3s3 3gaL pooe coon:s 310F paal Q00347 320l 0goi gooYie 339l
coot coo435S 340L - tool QU441 3BoL cool poo4ép IS5, 0609 00075 3éafF QoCl - QODY7? 370k
ool QoG510 380L 0gol Qogs27 3%0L nooo 0ogins 39%F ooal popo2e 49t goal 0OGE54R 400L
9Goo 0o0li6 HO5F ooai Qoo400 4i0L ooo! pooé2z 4201 gocl 000653 430L ao9} Qo736 “ge
guol poo665 440L cool 000473 4500 0oal 0po7al 460 ouo! o0o720 470L b Qoors7 49oi.
ooul ngio0i2 Soon ool 005064 SEOL 0oo} 0glos? 520L nooo 000127 S3OF noot golid4 Bads
0001 501151 5406 cooi polo77 s4oL gooo 000143 SSOF gaoi volio? sé0L s ]#fs ooeis3 570F
0001 001130 S8oL gaoo onoi?7 S%0F 000! 000042 60k pool 001137 6004 pooo opdais 420F
goao gagzi? 630F gool GoOLLI7Y4 b40L gool 0piRol &50L ool goo0p52 84k 0002 R 000003 BUFF
0O0é R 000000 OFZR ggoo 1 poogll | pDO3 | 0g0goz 1ADD guto 1 GOQQO7 JBEG npoo 1 ogycas Ic
G003 ! 000000 ICOUUNT 000G | 000034 IDX GO0 I 000031 IPAR gQop 1 000QZ4 (R 0000 1 0pOCi4 IREP
000D 1 DOOOié4 ISAVE 0po0 ! 000032 ISLSK Q000 I cpo23p ITEMPZ2 0003 I gooool ITYPRE goca [ nodo2é 1x
0000 § oDoO27 1Y Qo0 1 00GD3D 12 0ooo 1 poogiz ¢ 0602 | 000000 JIN 00E0 1 apooas J4Jd
GO0 ! gooo2l JJdJ 0002 | 000001 JOUT paooo 1 Qoo023 Jib 00ao § 00005 KKK 000Gz | pgnogl Reurt
0002 § GOOODA KRGF 0000 [ 080017 KRBFI - 0003 | DOOQO4 KSYMB o003 000003 LaQD 0000 ¢t Qo020 L
poon | 00O00l3 NADR 0o0U ] 000022 NAME Q060 | 006000 NAMTYP 000G | JDO0I0 NRCAS angn 3 Q004632 NDX
0004 R 000000 ORIGIEN 0g00 R QBD230 TEMP . Q00 R g00D23Q TEMRZ
ooigl le SUBROUTINE TRWLOD {(IIN,[0UT.f?

ogioi 2¢ [
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coloi
doiot!
golal
aoipt
goiga
0pipa
20103
0olo3
oalol
oolay
D01o#4
Qolios
galos
go1igs
60105
Qg los
bolps
20105
00ips
0Dlco
0ploé
00iné
golo7z

oolav
aagia?
0gio?
a0ln7
0QiLo
oglin
aoli1o
aciyl
goig!
ool
polyl
poli
0glyl
agitl
go131
001!
no11l
ool
00115
0gtia
QGiy7
0glzo
ggtzo
Joizo
ogiz2
00iz2%
opizs
gglzs
gol1zs
agizs
0gi2s
00125
00125
oolzs
Dolze

do
Yo
S
be
7o
8e
X
10a
lle
12+
13¢
P4e
15a
l1&¢
17¢
13-
19
209
FaR
229
23
2494
259

r{:x4
27«
280
2990
3Ge
3ie
2=
339
34
35e
34w
370
38
390
400
41¢
42a
430
HHe
Go
LY-1]
470
4Ba
490
509
5le
S2e
53¢
540
X1
540
57

58
5%aq

LT

B FOR,e TRWLOD,TR¥LOD BATE 310871 PAGE

Caess»TRRLOD IS A MACHINE INDEPENDENT (NPUT CONTROL ROUTINE sHICH #iLl
Coasnes TAKE DATA (PROCESSED gY CDDATA ANO STORED ji AN INPUT BUFFER) AND
CoesowaSTORE 1T DIRECTLY iINTO CORE IN THE SPECIFIED LOCATIUNS,

Coaows
DIMENSION
* BUFF{107) sNARTYPLT7)
sy TEMP212) s [ TEHP 2R}
Coeaone

Coose«KRBF [5 THE pDATA STORAGE BUFFER FILLED BY cppaATA
COoOHMaN JINGJOUT,KOUT +KREF (1D}

C'l..' .
EQUIVALENCE
s (KRBF,BUFF)

4 9 & & & % v O O ¥ K & L L @ 0 B w & O B O 3 OB GO S & T @ 6 o0 oa

INSERT PROGRAN SYMpBOL FaAsLE COMMON pLOCK aAND INPUT cONHON gLOCK

el s N el NaXal
a 2 & »

COnMON /STAR/ ICOURY, ITYPE, 1ADDs LAUD, KSYHMB{ 1
COMMON #STa8/ ICOUNT ITYFELIADD LADD:KSYHE{ 3200

gl
o

COMMAN /7 4/ QRIGENY 3
COMMON /INDATA/ OHIGINC(SOOD!}

<
L ¢ 2 8 &8 8 p @ 2 9 0 O & v L T P oSO G # K B OO & P OO 0L O 8 G U
c
C

raees

EQUIVALENCE
e (TEMP2(L) ITEMPZ(1},TENP)

Croenn
DATA
* {BEG / &HBEGIN / sNOCAS /7 SHENOCAS /
2, {NAMTYPI L) almla?) / sHSYMBOL
a,4H  REAL 14H FIXED
8 4 4KDOYBLE s 6HTYPE B
o,6H  BCD ¢6H O0CTAL

Ceanses

CooreasESTABLISH [/0 UNITS
Ce.ulo-J!N = INPUT UNIT
CoveenJOUTo NORMAL QUTPUT UpIT
CocestKOUTH ERROR MESSAGE QUTPUT UNIT = J0OUT UNLESS JOUT = @
JiN = [IN
JOUT= LOUT
KOQUT= JouUT
IF{JUUT«EQ .07 KOUT = ¢
Croens
CraoerySKIP TO HEAD QF PAGE
1F (JUOUTeNECDO) ARITE (JOUT,10)
10 FORMAT(IHIL}
Cranen
Cooeos INITIALIZATION
Ceaeosd [5 FLAG SET AFTER FLRST LEGAL SYWRQL IS RECOGNIZED
CaowesK [5 ILLEGAL INPUT FLAG
CeeedsNADR JS A INFORMATION CELL CONTAINING TYPE AND SUBSCKITP OF THE
Ceaso s VARIABLE,y IF ZERQO THE SYMgOL 1S BEGIN, ENOCAS, QR AN LLLEGAL
CosveaeSYHMBOL &
Creros IREP 1S ThHE NUHMBER OF REPITITITIONS TQ BE PERFORMED
J n O

igs



ast

o027
Qolan
on13t
00131
00i3!
pojaz
0C1as
00435
00135
00137
00137
paiaz
oo137
Lo140
00141
00lyg}
Coi41
00145
colso
coist
gols2
00153
00153
golsa
coi1s3
0G154é

60tss

0alsé
aGléd
g0l
co1sl
00lsl
006l
Q0164
ania?
0017
0ai7i
0ol7l
ootz
pai1ze
00175
00z00
nozol
0g2ol
gpz2gl
poz2n4
pozp4
gnz2gH
00207
gnzg?
en2g7
oz 2
pn2jz
pazy2
00215
no2:s
0220

6lo
b2®
. b3e
6o
b5
bba
47¢
68a
69 e
700
7le
722
73e
T4e
75¢
T&o
T7e
789
79e
gaw
Ble
BRa
Ble
840
BGSeo
Bée

8d3

a9e¢
6%
9l
PZa
739
740
G0
96
97
282
99¢
100s
i0ls
ig2e
103%
1042
1052
106@
I
108o
109a
11ge
11le
Li2e
bias
I140
115%
142
117¢e
lige

B FOH 40 TR&LOQD, TRWLOD ' DATE 310871 PAGE
K s 0 -
NADR = 0
IREP = 0
Cosone

CoserveeZERO QUT THE INPUT BUFFER

40 DO 50 KKKe},l0%

50 KRBF({KkKK}= 0
Crerrnn \

CroneoCALL ¢DDATA TO PROCESS ONE DATA CARD AND FILL THE INPUT BUFFER
CaLl CODATA
cvoon' .
CeoneslF NQT A CONTINUE CARD aND THE FIRST BUFFER gLl WOT A SYpgOL TYPE
CreeeeFLAG THERE 15 AN JLLEGAL 0ATA CARD CONTAINED IN THE INPUT gUFFER.
i=}
IF IKRBF{13aGTel? IF (J} 60,580,400
Conere
Cossne|F REPEATING, BACK BUFFER POINTER UP TO FIELD BEING REFEATED
40 IF ([REP) 5204+80,70
70 IREP = IREP~1
I » JSAVE
GO TO {30

80 IF {KRBF(I1)) &40,%0,90
Covnve
CresoeIF KRgF(1) EQUaAL 23 4 DIMENSION INTEGER FOLLOWS DESIGHATING NUMBE
CeoeesOF RO%S OR gQLUMNS, FGR EXAMPLE X=5/3:4/ DIMENSJON X(3,44N)

70 iF (krRpF!{1)=23) 150.,490+100 .
g:::::;; KRgp () IS £QUAL TO 33 5 SUgScRIPT INTEGER FOLLOYS DES|GNATING
CeooeaSUSSCRIPT LOCATION FOR EXAMPLE KS/308/70(102:21410e8

100 fF (KRpF{11=33) 580,500,110
Covocye
Coeenelf KRgF{I} IS EQUAL TO 43 A REPEAT INTEGER FOLLOWS DESIGNATING THE
Crerss +NUMBER OF TIMES THE NEXT FIELD IS TQ BE REPEATED, FOR EXANPLE
CovoeeX3/338/ 3015232191066 4+2R0D
110 IF (KRBF(I}=43) S58Q@,120.580
120 [REP = KRBF({i+l)~1
I n Is2
ISAVE = I
Caener
Cosrs+TEST FOR KRBF (1) EQuAL 1(SYMBOL), 2{REAL}, 3 OR LARGER

130 IF (KRaF(l)=2) 520,260,140

146 IF {KrarFfii}=?} 140,240,520

150 KRBFI = KRAF{I)

IF (KR8F(I1~2) §90, 260, 140
Convoe
CoenssTEST FOR KRAF(I) EQUAL I{INTEGER), 4{DOURLE PRECISiON)y 5 OR LARGE

160 IF [KReFUI)=4) 380,380,170
Coennvaes
CooseeTEST FOR KRBF{!) EQUaAL TO & (BCD STRING)

170 IF (KRBF(I)=&) 580,440,180
Cracne
CooeooeTEST FOR KRBFIl) EQUAL 7{0CTAL INVYEGER)
180 IF {KagF(I)=-B8) 240,580,580
Coennrn
Cvares BREAK OUT THE VYPE FRON THE INFORMATION CELL (NAUR}
190 LL » FLD{ITYPE,3,NADR)
iF tLLeNE«l) GO TO 200
[F {J+EQe0) GO TO 200

ag9



15¢

pg2z22
0paz4
00225
00226
00226
0p224
onzz7?
88337
cozz27
Qo227
Goz227

0gz227
on227
og227
oazza7
00z227
00230
poz2z1

0p232
00233
0a2x4
oD23s
00236
002az7
Qo237
0N240
G0y}
0024l
00241
00242
ooz24z2
Doz242
00242
oo2u4
00244

[T
00246
00250
Go2sQ
00251

00254

Go2s5
op255
00255
0025é
[sfi-4-¥rd
002460
00240
Do2s0
oozel

00263
on2s%
0pn2as7?
o271
onzz2
opaza
no277

1190
1204
1210
1229
1230
1240
1250

1269
127»

128¢
129+
130a
131e
132«
133»
1d4e
1350
136w
137¢
1389
139¢
140+
l41»
1429
193¢
144e
{450
1460
1470
1480
[49¢
150+«
1510
1522
1532
1G4+«
156«
156e
167+«
150
15F#
[40e
1461
1620
1434
1649
145
169
167»
1680
1690
1700
171
1722
173e
174e
{760
1769

& FOR, 4 TRWLQD ,TRWLOD

IF (KRBF{1+2),NE.0) 60 TO 200
I = [+}
JdJ = |
G0 TO 440
CC'II'

CeaenoNAME [5 THE BCD SYMBOL READ OFF THE DATA CAR®

200 NpMg = KRgFil+1)

Cooteye

Caanoe INITIALEZATION

Cosnaodl IS5 THE SUBSCRIPT OF THE VARIABLE

Creeos IR [S THE NUMBER OF RO# FOR A DIMENSION VARIABLE
CepsaelC IS THE MUMBER OF COLUMNS FOR 4 DIMENSION VaRlaBLE

CenesolX IS THE X SUBSCRIPT
CasrrelY 15 THE Y SUBSCREPT
CeosenlZ IS THE £ SUBSCRIPT
Coeene]PaAR |S THE SUBSCRIPY FLAG
CeroowaISLSH IS THE DIMENSION FLAG
J1 @
IR
ic

‘Creven

NADR = KRBF(l+2)
WL 3 FLOUITYPE 3 ,MNADRY}
Cooneg
Cevess CHECK FOR JLLEGAL EINPUT SYMBOL
IF {NADRe«WE«Q} GO 7O 230
Cecooy
CroevaTHE SYHBOL I5 {LLEGAL
CooeaaCHECK SYHB0L FOR BEGINNING OF CASE (BEGIN)
IF{NAME+EQW.IBEG) GO TO 238
Crocec
Ceesoe CHECK SYMBOL FOR END GF CASE (ENDCAS)
IF (NAME«NE.NDCAS) GO 70 210
GO0 To 450
Crawes
210 %RITE {KOUT),220)NAME
220 FORMATI5X)A6923H [S aN ILLEGAL SYHM8OQL )
GO TO 640
Crovan
CeesosLEGAL SYMBOLy BEGIN PRCOCESSING VALUES
230 J =m |
235 | = 123
GO TO 40
Covorn .
CoaecsOCTAL INTEGERs TYPE 7
Z40 IF (LL+EReQ) @O TU 320
IF {LLeEGo7) @0 TG 32(Q
IF (LL+EWs3) a0 TO 3290
IF {LLeNEe2) G0 TU GéQ
TEMP = KRBF(is1)
KRBFLl) = 2
WRITE (KOUT 250 KRBF{I+1),TENP

250 FORHAT{BAI3HINPUT VALUE 0012,13H CONYERTEDL TOIPELS.7)

310871

PAGE

alg


http:C,,~o.Jl

pAx4

Go3go
20dpn
0Dage
0oago
0nan!
003p3
0oaga
0Qagp2
00303
00304
0aagz
00230
003yt
foaza
00314
Qo03zo
003zt
godz2
QQaz3
Q03z7
0p3ao

30330
00330

00331

00333
00334
0pagy
00334
GDass
00338
a03az
00341
00ay2
D03y 2
00a3g2
00343
0034%
003yéb
00347
003gp
Q0354
0D3ss
003845
00350
Q0360
003s0
0D3al
No3s3
00364
00345
003s8
00372
00373
o374
003rse
00376
00376
oQazy

1778
j78¢
179e
1804
18la
iB2e
{1830
184e
185¢
1869
1870
1B+
j189e
1900
171e
192e
1939
1948
1754
19469¢
1970
|78¢
199»
2009

201
2029
203a
204a
2050
2060
2079
208¢e
209e
21Q¢0
21%s
2]20
213%
2140
215¢
2lbe
217¢
2i8e
FAR X
2200
221e
222e
223a
2240
225¢%
224¢
227s
228¢
229
2300
23ts
2izo
2130
234e

B FORss  TRWLOD,TRWLOD DATE 331087) PAGE

@0 To 370
Chnevnn
CeesaeREAL, TYPE X
CosreelF EXPECTING DOUBLE PRECISION (LLm4) WwIlLL EXFAND REAL VALUE TO0 O,F
260 IF(LL+EQs0) GO TO 32D
GO TO (960,320,270,4900,560,560,270),LL
Craevwo
CooteolF EAPECTING AN INTEGER (LLm3 OR 73 aND THE VALUE 15 4 #HOLE
Ceoaros NUMBER CONVERT TO INTEGER, IF FRACTION AN ERROR EXIST,
270 1F (AHODABUFFILL+1i,414)) 560,280,540
280 TEMP = BUFF(1+1)
KRBF{I+1} o BUFF{l+]}
- IF {(LL¢EQe?] GO 70O 300
KRaFi{l) = 3
ARITE (KOUT»2901TENP,KRBF(]+1)
290 FORMAT(SX1EHINPUT VALUELPELS<74+13H CONVERTED 70112}
GO TO 320
3G KRpF{l}y = 7
WRITE (KOUT,310) TEMP, KRgFil+})
210 FORMATIBXLEHINPUT VALUEIPELS.7,18H CONYERTED 10 0012}
220 M1 = J2+d
Cepran
CeceosiF SUBSCRIFT FLAG 15 SET = } COMPUTE SUBSCRIFT QF THE YARIAGBLES
IF {IPARCEQ+«Q} GO TQ 330
J1 o (Iy=1)% IR + [RalCe{lz-i} + 1y
IPAR = O
Croveon
CosssaNDX 15 THE SUBSCRIPT OF THE INPUT COMMON BLOCK
330 NOX = FLOCIADD,LADD ,NADR) + Jilm1l
ORIGININDX)s BUFF{]+1)
{F {(KRBF1+EGQed} I » 1 + |
340 1 = (22
&0 TO 40
Cronen
Coees s INTEGERy TYFE 3
350 IF {LL«EQeQ) GO TO 320
GO TO (580,355,320,355,560,54604320) 4LL
355 TEMP = KRBFLI<1)
KRafF(l) = 2
WRITE (KOUTH»360)KRaF(1+1}sTEMP
340 FORMATISXIIHINPUT VALVEI1Z2,13H CONVERTED TOIPE1S507)
370 gUFFilsl) = KRBF(I+1}
IF {LLoEWN«4) GO TO 4GO
GO 70 320
Clﬂl..
CeoresDOUBLE PRECISION: TYPE 4
380 IF (LLeEQaQ! GO TO 410
GO TO (580,370, 370,410:560056043907 L4
390 TEHP © DPZRIBUFF{E21}))
KRBF ()Y = 2
WRITE(KOQUT,195) KRBF({lI+1}1,TENP
375 FORMATISXILHINPUT VALUEIPD2%416,13H CONVERTED TOLPELS.7?
BUFFII+1) = TEMP
IF [LL+ERe2) GO TO 2320
GO 7O 270
Cerone
CroeeeSTORE DOUBLE PRECISION VALUE
400 CALL R20P (BUFF{i+11), TENP2)

i


http:TO'(S801390.39Q,~10,56Dt560.390).lL
http:C_o,o.IF
http:TRVjl.OD

£se

au4p0
tio4gd
004495
godpé
00410
go41d
0K 2
00413
00419
ags16
0047
go420
op421
gn422
00423
ap423
00423
00424
0Q424
npuzé
00426
00430
00431
po4al
to43z
oo434
0o43s
00435
QpYas
oo4a?
00442
00443
00444
LLELY S
0Q447
on447?
0pi57
ooq447
Qo447
co4y7
Qo447
Qoi47
00450
00450
004540
Qo452
op4ea
POEER]
DO455
00455
00455
ao4s7
00440
Q046
go4sl
D4l
00461
Cotal

23Se
2348
2370
2380
2399
240+%
24w
2492+
2439
2440
245 nm
2%be
2470
248w
24%e
250«
25 )
2520
233@
2549
2550
2546¢
257w
258n
259«
2600
2410
28622
2639
ZbHe
2650
Zhbe
257w
268¢
249¢
2700
27149
272¢
273
2740
Z75¢
2T 4w
2770
2780
2790
280w
281+«
2aze
283¢
281te
2850
2840
287+
288+
2890
2904«
291 a
2920

[ FUR,* TRALOD , TRALOL DATE 31087])

#RITE (KOUT,40S5) KRBF(l+l), ITEMP2¢1) .
40% FORMAT(SKLIHINPUT VYALUEIPEIS47+13H CONYERTED TOIFD2494161
410 Ji = J}+2
IF (IPARYEQ.0) GO VO 420
J1 = ({lY~1)alR * [RolCe({]z~1) + 1x)e2
IPAR 2
420 NOX = FLD(LADD,LADD,NACR} + JI=2
IF {KRgFl1)eEQG«%} GO 7O H3D
CRIGIN(NDX) = TEMPZ2{])
ORIGIN(NDR+1) 8 TENP2(2)
G0 TO 340
430 ORIGININDX) = BUFF(I+]}
ORIGININDX+l) = AUFF(1+2)
1 & 1+3
60 TO &40
Covsoae
Cesavtee8CDs TYPE &
440 IF (LL.EReO} GU TOU 450Q
IF (LLWNE«S) GO TO S&10
Coaeny
Cosseeddd IS THE NUMBER 0OF BCD WORDS
450 [ 8 1 + 2
Jdd 8 KRBF(Ii=~1)
Cernnn
460 1F {(IPARsEAQ0) GO TO 470
JI = LIY~12%iR 4+ JRelCol(1Z~t) + IX={
IPAR = 0O
Cevnoe
470 NOx = FLO{IADD ,LADD,NADR) + Jiml
DO H8O KKK=lsdJd
0% = NOX + KKK
QRIGINLIDX)2BUFF L}
480 1=]+]
JIEorog)oe Jdd
G0 T0 50
Connnn
CoaveoDIMENSION INTEGER, TYPE 23
Coovaeif A TWQ DIMENSION VaARJABLE ONLY THE NUMBER OF RGHS NEED TO BE
Coovan [NPUT, BUT FOR A THREE DIMENS]ONAL VARIABLE BUTH THE NUMBER OF
Crore o ROWS AND COLUMNS MAVE TO BE [NPUT. WILL NOT wORK WITHOUT SoRE
Crave s CHANGES FOR A VARIABLE DIMENSTONED GREATER THAN THREE,
CoeowolF DIMENSION FLAG |5 UN YHE DIMENSION HAS ALRLADY BEEN PEFINED.
490 IF {iSLSHvEQel} GO To 540
Ceotoa
Coastes THE NUMBER OF ROWS = KRBF{I+1}
IR = KRBF{1+1) '
[ = [+2
15L5H = |
IF (KRBF{I)«nE+23) GO TO &0
Cooons
Ceavo e THE NUMBER OF COLUHNS = KRBF(I+1}
IC ®» KRBF{I<41)}
P o= [+2
G0 To 40
Connne
Coesera5UBSCRIPT [NTEGER, TYPE 32
CreterTHIS ROUTINE CHECKS ONLY TO A MAXIMUM OF THREE DIMENSIOwAL, THAT
Coevee]S ONLY Xy Y3 AND 2.

PAGE

at2


http:KRBF(I),NE.23
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http:I<RSF(l)'EQ.lf

s¢

0044t
004s2
g04&4
00448
00484
00464
004464
00470
Qo472
00473
Q0474
a0474
o047y
0047
oo5n0
005a1l
opspga
pasga
0o503
00503
60503
o504
005g7
paso?
005310
00510
posi1y
0os 4
opo2ys
gos )5
20514
oos,7
00524
00524
00525
bos528%
ooS24
6053t
onszaiy
¢0s532
00533
00%36
00S45%
G544
005850
00554

00584
00554
00554
o555
00556
ggss7
00540
80540
0a5e61

00542

293%
2940
295
29490
297
298e
2990
300e
301
302
303¢
I04e
305e
Anse
3gre
3189
3n9e
3l0a
Jlie
312
313¢
314e
Al5a
3l1éa
317
d18¢
Iige
320¢
32le
3220
3230
3Z24%¢
325e
3260
327e
3280
129
3309
3310
3328
A33e
3340
336
3369
3370
3389
Al
A40a
d4le
d42e
A430
3440
3450
3460
347
348

" FoR,# TRWLOC y TR¥LOD DATE 310871 PAGE
CroveslF SURSCRIP 4G IS ON THE SUBSCRIPTS HAVE ALREADRY BEEN ODEFINED:
500 IF (IPARCEQ :0 70 540
Ix = KRgF (14
I s 142
IF {KRgF(])sNE.33}) GO TO 510
Coasre

CreevsTHIS 1S5 THE Y SUBSCRIPT,HAS THE NUMBER OF ROWS REEN QEF INED
IF (ISLSHaNEel) GU TO 540
1Y » XRgF(f+1}
I = 142
IF {KRBF(I})eNEo33) GO TO 510
C.UUIC
CoaseeTHIS 15 THE Z SUBSCRIPT.HaS THE NUMBER OF ¢OLUMNS BEEN DEFINED
IF {1£.EQeDQ) GO TD 54¢
1Z » XRBF(fT)}
I o 142
510 IPAR = |
GO 10 &0
Coosaean
Crers s ERROR MESSAGES
Cencen
520 WRITE {KOUT 53011
530 FORMAT{SXS7HERROR INVOLVING REPIYITION OF DaTA FIELD [SEE gUFFER ®
SORpPIA,tHIY
GO TO0 600
Coroose
540 WRITE (KOUT,5501}1
550 FORMAT(5X35HERROR [N SUBSCRIPT (SZE BUFFER WORDI3.1HI))
GO 79 &304

Coeenys
540 10x = KRAF(I)
HRITE (KOUTS70INAUTYPILLY NAMTYPIIDA) o]
S70 FORMAT{RX4SHINCORRECT DATA TYPE, NO CONyERSION POSSIBLE(/ALllsl4H
oWAS EXPECTED,A7 ;31H FOUND ON CARD (SEE BUFFER WORDI3,2H),)
G0 10 400

Ceoceoe

580 WRITE (KOUT#590) I

590 FORMATU(SX,47HILLEGAL paTa CARD CONTAINED IN BUFFER (SEE WORDI3,IH)

a)
400 JJ ® KR8F{109}
DO 610 KKKslgdJ
610 WRITE (KOUT 620} {KARBFIKKK)»IDK=},5)
420 FORMAT(AL],IPE19e7+115,1PD1%7,017)
IF [JJ.EQe108) GO TO 640
WRITE {KOUT,630}JJ,KREF(LOR)
630 FORMAT{12H KRBF CELLS »13,25H THROUGH 108 ALL CONTAIN , 13 1

Cooore

CroeseSET [NPUT gRROR FrLaG EQUAL 2 AND RETURN To STATEMENT 2 To PROCESS
CoweeeTHE NEXT DATA CARD,
640 K n 2
IPAR 2 Q
IREP = @
GO TO #OQ
Cobope
660 RETURN
) END

END OF UNIVAC 1108 FORTRAN V COHPILATION. 0 eDIAGHOSTICe MESSAGE(S)
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414

TROLOD
TR#LOD

HOG |

B

ColE

FQR ,«

FQR.U

SYMBOLIC
RELOCATABLE

VALYG ,VALYVG

TRalLQD, TRWLOD

1% JUN 71
1% Jun 71

DATE . 310871

15105335
15:05:38

0
H

8]

PAGE a4

gl442752
04542362
Ul4b442é

14
kY

]

a4
i
82

{DELETED;
{VELETED}



] FOQR o

VaLVe,vaLVa
UNIVAC 1108 FORTRAN V¥
THIS COMPILATION WAS DONE ON 3

sUBROyTINE vaLyG

STORAGE USED

6ol

gGoo
oonaz

gona
0po4
Goos

{BLOCK,

*CODE
oDATA
*BLANK
COM
INDATA
CONS

EXTERNAL REFERENCES

LEVEL

w

ENTRY POINT COO405

NAME, LENGTH)

600423
popip4
asaooeo
00&525
gi1l1at0
ggpool

[BLOCKy NAME}

gons  SART
goo7 NEXP &S
0010  N%DUS
ool NIO1S
co12 N1OZS
(ol TR NERR3S
STORAGE ASSIGNMENT FOR yaARLABLES
goal 0ouo70 1276 gogt 00o23z
0DE8 R 000QOD A O0pba R OGOOQO
0000 R QQOOO! B QooU R QOGOOZ
go03 R 0065831 CLTANK 0003 R Q05014
000D R 0OO00Q3 D . 0003 R 00DOD3s
COD5 R 000002 Fs 0003 R DO6370
O0p03 R 00511} FRL 000% R QORDO!
Oo03 | 005110 JCMON Qoe0 | 0DBODOS
Q000 {1 QDgoaT Jd 0002 1 003606
Q003 1 0047546 MR 0o03 | 0oS5ig2
0003 ] gD2é46 NPH Qoo | GO2742
Q003 ® Qgo5074 PE gg03 R QOg272
000% R 0O00O0QOD Pi 0po3 R COS038
003 R Q06300 PP 0o03 R 004305
DOGY R 0QDS754 RFLAG 000% K G0S71)
0004 R 000000 3 6oco R gooolg
QU02 R 0044GY TPCL 0004 R 001132
0Ob3 R Q03226 TwALL 0003 R 006354&
D003 R 003512 VEL 0oao R 0OCOGH
0003 R 006253 no 0003 R 00434
00lnl 1w SUBROUTINE VALVG(E)
coiol 20 ¢
NG1pad 3o INTEGER YAIL,VAD

0018 Fwil8H
G 71 AT 09:28348

21k
AREA
C
CONCT
DEL XL
FBPC
GC

I
JUN
MwC
NRE
FG
PHR
FPO
RGAS
T
TTEMP
U

wo

BT

3.2.59 VALVG (GAS VALVES)

(BLOCK, TYPE, RELATIVE

00Qa
4002
ogoa
0003
002
aooa
gpo3
0000
0004
uoo3d
aoo3
0goo3
0003
Qo002
ago3
0003
Qoo3
0003
apo4
anoa

LOCATION, NAME}

NN DD DA D T D Tp DL

googois
000074
G05060
006443
ooozzé
Q06274
403132
Q0aa0é
Gg3413
gnzsh2
00c244
003s20
0gez241
00é331
gol422
Qo544
904317
0na4dis
BO342a
006244

anf
AREAT
CF
CPJU
DIiAaLI
FBETC
"l
IPRQP
KA
NGR
(]
PGY
PONC
PTI
RHOG
ic
71
Uao
#0OTG
WIGeC

0aoo
Qo0a
agoa
0aca
0003
oaQa
0oo3
pooa
oouY
ook
Qo3
ocoo
og03
pooea
nonX
noo3
0003
0004
[sls]uik}
0004

El R o - i R R I

AT~

0oo023
unolyo
oné4ra
005004
o0n6z77
0ge362
0603034
apsp52
004561
0Do100
Da47464
Qo001
606350
006336
0005496
DR B Y]
pobaze
006757
uDb2565
007903

4GF
AREAK
CGaTg
CSTAR
DMVENT
FBawC
HO
ISFT
MACH
NODEL
PC
PGz
Powp
PTOQ
RHOL
THGCG
TTG
VAD
LD

&R

31 AUG 7

0Qol
g,
g94Q90a
4oo3
0p03
Qoao
003
agon
ogas
QQQh
fool
ogeo
9003
00023
Qoos
0GQ3
ooo4
0004
aa03

DDA DD D AT Netome= XD IN

090384
QU032
T LEY)
006355
Qo6340
goopi4
003322
goooje
gosnes
000553
4772
oonold
G034
0o&as?
0p&dié
Dgs4tl
pozrae2
006733
Go4750

120147.978

50L .
AREAD
CGTANK
CVEL
ETAT
Fraa
H¥RAD

o+

MEX
NPL INE
FCH
PG2p
poRY

i

RENT
TPCE .
TTTENP
YAl
wNOZ


http:OOS7S.If

LSt

0d1pga
00104
0oto4
goips
goios
galos
aaglns
0nloé
001l0é
ooipné
0oloé
0Qi1ge
aglos
Dolns
0ginég
Jojoé
polo6
ag10é
foipé
goip?
agiony
aolid
golio
0053t
foij!
0ot
001l
ooii!l
oo
00131l
qoiil
Dozl
0ai11
goilyl
pa1s2
0ol)3
o0Qia
ogQLy3
goig#
ool
ao11s
00114
s R )
oglzo
goizo
apgtial
0Di22
aQl1z3
00124
Boiz2%
oalzs
golize
0D131
goiaxz
00134
0D1as
gor3z
nnly4a

Yo
G
- %]
7e
Be
qa
j0a
lia
120
R
lde
15
lbe
179
18«
19e
20%
2te
22¢
23¢
24¢
254
260
27+
28
29
3na
3l
Az
33
340
35
3ba
A7
3B
37
40+
Hlo
420
Y3e
44
45¢
440
479
4849
q9e
30e
Ste
52
B3
S54a
55e¢
S5b¢
572
584
59
602
ble

Nnonon

C
C

FOR,® VALVGsYALVG DATE 310871 PAGE

REAL KA, MACH

DIMENSION XX{20)4,%DOTG{3I0,20) ,TTTEMP{I0,200 4KA02) HGASLZ} ,VALIL20])

L VADTZD) aNPLINE( 30} +NODELIZ2D) 4RHOL[3) ¢ My cHI30:20)

L TTEMPL130,20q)

COMMON JCOM/AREAI30) ,DELXL(3D) ,AREAT(A0) (AREAO(3U) ,ARKEAKI 3O}

* 4 DIALLL30) +Pp (6} yPGI30,)20) )RHOGLI0,20 s HERIID:2)

L NPRU3C,2) oNRE(30,21,H0130,2),H1(30,2):TWwakL(30,2)

LI HRADI30,2),Upa0(3042) VELIIO0, 2}, JUNLIDIPGT (30,20}

’, RNOZLET +HRIG) ,PCCE JPCNIE2Z) ,CSTARTE) 9 CONCTID45)

o, PHRI&) yTCL6) yISPTIOY 2 CF (6 ) yMEX(S),PELS) G (6] ,ICHON
L FRUG3D,20),PChCIS) yATGElS ) W0 (10) ¢nl{10} OMVENTPPI(S)
e,y PPO(L I ,APKTLE) ,TTLIB},TTOLS) ,PTILG) ,PTOLS) ,PUWTI(S)
o, POWP(B) 3 CVEL U R,ETAT & T,.FBRC{s) FEPCLS)

©y FUTCEOL s TRPCLIB )+ TPCGIS) o THOC(S )} 4 CGGTCIA) yCLTANKIE}
L) COTANKIS) 4CPJULE,10)

COMMON /INDATA/S{EOO0)

CAKHMON JCONS/Pl.GC4FB

EQUIYALENCE

o (5{35B8},xK(1})) 2 4S01852),WDOTG 1101 (5S¢ 403} HWTTEMRILL))
o,{st1agy) KAt} W (5(3018} ,RGA5¢(])} (S0 364 eNPLINE(LYD
0,{50 45 ,NODEL{L)? W08 359} ,RHOLE))) s US(249 1B yMACH{ ) 80}
29ls5las48),ypglLd? y 1503568, vaDptiL))

#5120 TYTENP(}.1))
0, (513053} yRFLAG)

GAS VALYES; ORIFICES+PIPERENDS s HANIFOLDS, INJECTURS

BUFLT=IN FUNCTIUNS FOR PRESSURE EGQUATION #+ DERIVATIVE
FIR! o Je = (AoBe SRRT(RasC = ®Rasll} / O
FPIR] = we50Avpos (C9R®0(geie) » DORPn{D=]s}}/S5QRTIRO®C =~ Revpl} /0D

GAS valves,ManiFoOLDS

i = vAal(D)

VAl = LINE CONNECTED TO INLET VALVE (1}

IPROP = NPLINE(ET)

JJd * NGpEL(II?

WO = YDUTG(TEadJ}

T s TTEMP{YII,J4)

PRESSURE DOWNSTREAM,PSTA

Aom XK{IL) ¢ PGT(II,JJd)

BRSART (249G e At IFROP I JHIRGASLIPROPIATYTENPLIIL,JJ) e {KALIPROPI=14)))
C = 2+ / KA(IPROP)

D n {KA{IPROFP})+ie} / KA{IPROP}

PGZ o 48 © PG{IT,JJ)

DO 20 Jmi,l0

R = Pg2 / PGTLIL,J4J)

IF (R.GTQIv] R = «99

IF (ReblTeOos) R = 1

P6z a R o PGTLI1,JJ)

PG2P = PG2 = F{R) / FPIR) o PGT{1],JJ}
FEG2 m F{R)

alé


http:PQT{ll.JJ
http:1'TEtlP~ll.JJ
http:IZQJI,TTTEMPIl.ll
http:RI-IOGl30.20

852

20

ao

21

FOR,e VALVGyVALYG DaTE
iF { 4BSy} PAPGZ) +LTs leE=6 ) GO TO 2}

PG2 n 2P

CONTlaup

#RITE (64530) 1
FORMAT (//74X23HNO CONVERGENCE IN VALVG ,1%)

CONT INUE
11 8 yADII)

VaD = LINE CONNECTEOD YALYE DISCHARGE

4D
50

END OF UNIVaC

DQ14} 620
00143 b1a
00ly4 bhe
aot44 55a
00l4s boa
00151 670
aglsl hBae
Qo152 . 69w
Bo1s83 700
00483 Tle
00154 720
DDissS 73e
00154 THe
Qols7 ., 750
oRis? The
Go150 770
00§50 789
Oaitsl 7T9a
00151 8g0v
palsl 8)e
golsz 82¢
01468 83e
00145 84a
001465 8%e
d0145 Bbe
00l1&5 a7e
o214 88a
002i5 89e
po21é 209
0o2,7 Fie
Yalveg
VALVG

B HDG

Jd =2 |

PGUITIsdJ) = FG2

MDOTGLLIrddy n WD

TTEMP{IILaJdJ! = T

DENSITY OF GAS

RHOG(I1,4dd) = PG(II,,JJ}/(RGAS(IPROP)TTEHP (I Wi} eld4,
MACH NUMBER ‘

310871 PAGE a1z

MACH{FE JJ) 2 449iD0TG(T1,JJI/{RROGLTII VNP [opIALI{1 1} ¢a2,05QRT

o (KA{IPROP} ¢GC #RGAS(IPROP) °TTEHP(!I.JJJ’))
® SLER

IF (RFLAG} 50,
WRITE(&,40) L, IPROP, 11 ,JJ
o) WROTG{EL jJJ},PGELTL,JJ) XK({1} KA{IPRQP}
LN RGAS(IFROP) «TTEMP{L]1:JJ}PGZyFPG2
@y TDsRHOG(IT s JJ) 4PTSDTALICITY .
oy GCaMACHE I T ydJdy PGTLIT4dd)y TTTEMP(ILIWJJ) s R

FORMAT (//7/724K138VALVG=ROUTINE»SXs4170// 3LIFBELSeT/ )

CONTINUE

RETURN

END

1108 FORTRAN V COMPILATION. 0 *nIAGNOSTICe MESSAGELS?
sYmalLic 31 aU6e 7 09125327 0 014463574
RELOCATABLE 31 AU 71 pfiz2si27 I 0t468170

FOR»® VALYL,VALYL

0 0466234

ia
36
14

71
i
a3

{OELETED}
(DELETED!


http:3(JPBE1S.71
http:oTTr;MPIIl.JJ
http:MACHIll.JJ
http:PG(lI.JJ)I(RGAS,IIPROP)OTTEMP(II.';J�Ollt.tf
http:PGIII.JJ

65T

2
UNIvaC 11

FOR o

08 FORTRAN V LEVEL
THIS COMPILATION WwAS DONE ON 31 AyG 71

VALVL ,VALYL

SUgROUT [NE VLVL

STORAGE USED

{BLOCR,
goul  4coDE
0000  9DATA
0002  sgLaNk
goo3  CoM
DUOY  INDATA
0005  CONS

EXTERNAL REFERENCES |

Qooeé NwDUs
00407 NiUls
o010 NiQ2s
Gail NERRJS

ENTRY POINT QOQQ11y

NAME, LENGTH)

g0ot2s
ogoo3y
000000
006525
011610
0opo03

BLOCK, NAHE)

STORAGE ASSIGNMENT FOR yARIABLES (BLOCK,

gado
gog2
aool
0go2
¢oo3
ogo3
Q000
2003
ngoa
gaaag
ooo2
agao3
ggoa
aoo
0Qoa
Qoo4
ooes

ooiol
0ao101
G0lp3
00103
oolo4
Qqoio4
GoioY
00ips

R
R
R

R
R
i

i

R
]
R
R
i
[
R
R
R

gadoaos
gosnen
00&443
006277
pR&36a
go3zzz2
gooegz2
nnZss5e
004764
gaQaas
D0&343
ané3sy
oGooo4
goiia2
003414
003423
p0b246

te
Z2a C
3e
LL] C
]
beo
7o C
fo,

4QF
F
CPJU
DMVENT
FBWC
HRAL
Ju

NGR

Pe

PG2
POWT

R

T
TTENP
yAQ
¥DOTG
nyGC

0on3
Q003
Qoo3
ooo3
apua
0003
QaQ3
aao4
ooop3
0Q0s
Gpoad
aga3
0003
o003
oacH
Qoc3
ago4

pacaoo
p0&6423
005904
DAs63ALD
Qas5i11
00%11o
003406
000553
oo4y7r2
00¢GGo
ageano
p0i422
005044
gpnaszlz
n06757
006245
Q07402

TG~ RATDDAL = DI

SUBROUTINE VaLVLIIL)

INTEGER

PIMENSTON

S

VALI,vaD

2206 QULIB FEOLBH
AT 093128:50

TYPE,

AREA
CBGTC
CSTAR
ETAT
Fil
ICHON
JUN
NPLINE
PCHN
P1
FPI
RHOG
TC
TPl
vap
hl

XK

3.2.60 VALVL (LIQUID VALVES)

RELATIVE

gbo3
poaa
0oa3
0acs
opas
goco
ogo3s
agod
0ogaz
0003
oood
0004
0003
gooa
oon4
0003

LOCATION, NARE)

o0goo74
DO&434
N0&355
ogope2
ooooal
Goaono
Q05044
gozé4é
0osp74
gob0ds
006305
000544
06416
po&aIZz4
006733
004750

A J AN VDN e = DAOADNT

AREAL
CGTANK
CVEL
Fi

<19
1
MEX
NPR
PE
PR
PPO
RHOL
THOC
TTO
VAl
WINQZ

goo3
gooa
g003
glo3
ool
g0op
p0o2a
nona
gloa
poo3
a2 k]
0003
1t K]
aC03
p003
poon3

MO MWW D NI e e T MO T

ooglvo
oge43}
0Dooaé
po&37o
o213z
Gouoal
go4d7sé
ooz2742
aapz72
gasz4l
0os33
Qnéxlz
006411
noazas
Qpasiz
no&2s3

XK(2Q) yup0TGE(30920) (VALIZO) ) VARIZ2C) W NPLINE(IDT , RHOL {3}

TTEMF{30,2

o)

COMMON /COM/AREA(IC) JDELALI20) ) AREAT(ID) JAREAO(30) yAKEAR(AD?

AREAK
CLTANK
DELXAL
Feaprc

31 AUG T4

poGa
ooos
poo03
aoa3
uoo3
uoo3
ueos
goo3
gona
goo3
Qug3
Gaoy
ngo3
6oo3
paog
0ges

MDD ATIDIXTAD T JABI D

coDi32
OR5G1A4
0Q02246
QQ&e37s
003034
oph052
pusioe
Dap26%
003620
guéeasa
006336
Qoo
noe4at
006356
oogcana
00&aél

526150

AREARQ
CONGT
DiaLs
reve
HO
15PT
Mal
Fg
FGT
Fonp
PTO

g
TPG}
1]

L1

Y

ay


http:TTEMP(30.20

092

f2 FOR® VaLv¥LsvaLVyL WAL AW g

gotgs 9 o, '.l(30;.PB[G,--PG(I!DvZD;nRHOG(l‘ﬂrZD;1NGH(30:2,
og1ns 100 L 30,2) NRE(30,2) yHOU30 21, HEI30,2) s THALLLAD 2}
00lp% 11e ®, DI30,2),Ua0!3092) s VELLAD 2] ,JUNELIDI 4PGT130,20)
aolgs 12a L WNOZ (&) MR E&)4PCLE) yPCNESL12),cSTARIS]»CONCTLS,4)
colcs 13+ ., PHROG) \TC(aY, ISPTI6),CFla) MEX(&),PELSY,MOCI&)  TCHON
DDLgs l4e oy FRLE3D,20) 4POWCIS) ,WTGCIS I WO(10),h] (10 sDHYENT,PP1{s)
Dolas - oy PPOIBI RENTIEY,TTI(E) «TTQIS),PT1(52,PT0(B) ,PURTLS?)
o0tos léa LY POWP (B ) y CVEL y U R, ETAT W% T, FBNC(6),FBPCI&}
ootos 17 €, FETCUE) s TPCLIS !y TPCGIS) yTHOCLB) ,CGGTCHE) scLTANK (G
0aLas 188 ., CATANK{G) (CPJUIS, 10}
fotas 1990 o
001908 200 COMMON /INDATA/S(S000}
oQ1as 2lse C
QGLa7 120 COMMON CONS/P14GC,FB
o007 Z3e C
0oy0 240 EQUIVALENCE
oDpiIo 25 o (5i3c88),xKl11) 105418121 ,800TGHLa1)) (ST 403}, TTENPIL, 1)
00310 263 5,450 3851 NPLINELLY) L (S{ 359} .RHQLLLI) 41513548, VAL(1})
gokiQ 27+ #,(S035468) va001L)) :
nnfxn 288 c
aoliag 29 ¢ LIQUID VALVESORIFICES,PIFPERENDS yMANIFOLDS 4 INJECTORS
ogjil 30e I1 = vAlLLD)
o111 ile VAL = |INE CONNECTED TO INLET VALVE (I}
GOz 32e IPROP = NPLINE(II}
Do113 33a Jdoom 2
0oy 4 J4e A0 2 ap0T6E{lladd)
g0l 15 35+ T = TTEMP(1],JJ}
ony1s 340 c PRESSURE DONNSTREAMWPSIA
aolis 172 Pezm PGLIT,Jdd) = (wDOTGULIT,JJII/7XK(11)292,/(2B8+968C2RHOLIIPROP)
00117 kY: 8 [T 2 vAD{lL)
anit7 390 C  VaD 2 LINE CONNECTED VALVE:DISCHARGE
00120 40w Jdo= )
aalzi 410 PelilydJ? = PE2
001z2 420 WDOTGIIEdu) = Wi
0alza 430 TTEHP(IL I} =  F
golz4 44 WRITE(&6,40) 1+ IPROP LTI
QQtL 24 450 o, SDOTGLITodJ I sPGIITsdJ) yXKKEFY A TTENPITIT sud)
0024 6o a, WDLP1LOIALT (T}
antal 479 50 FORMAT (//77ZHX13HVALYL=ROUTINE:SX o417 ¢/ 7/ 3CIPBELISWT/I)}
not4z 480 RETURN
oalay 49 END
END OF UNIVAC 1108 FORTRAN v COmMPILATION, 0 +DEAGNOSTICHe MESSAGE(S)
VaLye SYMBOLIC 31 AUG 71 g9i25i2y
VALYYL COBE RELOCATABLE 3L AUG 71 9325329

-

B HDG

FOR,e WRITEWRITE

LI ™ o

014671562 14
01470430 34
Qi470474 b4

49
l
1

(DELETED:
(DELETED:}



B

UNIVAC 1108 FORTRAN V LEVEL
THIS COMPILATION WAS pONE ON 3}

FOR,o hRITE’“RITE

SUBROUTINE WRITE

_sTORAGE USgp (BLOCK,

oaot sCODE
Gooo SDATA
00aez eBLANK
003 HEAT

EXTERNAL REFERENCES

|l
2 STORAGE ASSIGNMENT FOR VARIABLES (BLOGCK, TYPE, RELATIVE LOCATION, NAME)

0ooy Qo0oUR3 llgL ocp! po0l%z 120L oool goolds 12854 oool
0001 000171 135L goal gooziz 4oL noal aoaz7o 2i2q 00D}
oot pe0313 4o00L 0ggo 000066 9904F nooo po005s2 %905F guug
00ae | 000000 ANAN 0003 R 400002 CP1 0003 R QOG027 CPO 003 R
0003 R Q00720 HI 0003 R 000772 HoO 0003 R Q00745 HW ouco I
o0cGn I 000¢3s JIN Ogoo § googls Jout 0003 1 6o0l2é Kkl Q003 |
GOGO | pODOSE KRET! Go03 1 000200 KW 0c00 1 000037 LI Qoun I
0000 1 0000492 L4 0006 § Q00943 L5 0000 1 000044 L6 0ann i
0003 1 000225 MUT 0003 1 000252 MWD 0003 R 00107} PHIL 0003 R
0oad R’ QQO277 Pi 0003 R 000324 po D003 R 0GO0351 PRI Qo003 R
0003 R POLOL17 QUALI 0003 R 001044 QUALD 0003 R GOO4%50 REL poo3 R
0002 R 0pOE47 SVO 0u03 R 000574 71 pOoo3 g Oopézl TO pou3 R
0003 R £OQDOZ VAR G003 R o0cogo wo

001} le SURRQUTINE WRITE

ou1g0l 2o (ol

goigl Je cc WRITE ARRAY OUTRUTS

00103 qa INTEGER  ANAM

Qg3 5o ¢

DL b0 DIMENSION ANAM{28), VvAR{21,27)

00lod Fo c

e ] 8¢ COMHON FREAT/RDIZ2),cPIl21),CPAl21),DIST(20)4HELZ1)aKI121) k0021

Ccoipe e I, R G211y HMUT 21 +Mubizt ) PI{21),POL21)«PRIT2))yPRU(2E)

oo tyns 100 2, WIZ2E) W RETUZ21)WREOI2L 125yt ),5v0L23),TIi21),T0(21)

00ips lieo T3, TATI2E) ,TROC21) o HIC2E e HHT2Z1 D HO(2)

ouips 12e 4, QUALTL21), wuaLOL(2Y)

00108 13 q, PHI|yPHIZ2,PHID

0004  NWDUS
0005  NIOIS
0D0s  NIOZs
DOO7  HERRZ2s
00§C  NERR3s

ENTRY POINT 000527

alg 71

NAME, LENGTH)

poos47
Qoui14d
oacood
aoio7s

{BLOUCKs NAME)}

3.2,61 VWRITE , (HEAT EXCHANGER OUTPUT PROCESSOR)

2204 0GlY FsplaH
AT 0%:128151

ugnisé
ooogpl
nagost
ga0ps4
g00pso
pounis3
ooap4Q
0Qap4s
colg72
008376
000475
000644

31

AUG 71

Qoo
noog
oag
gooa
ugoa
aodoa
e
gooag
Qgna
0003
Qoos
neod

Pl - A R

cgulgl
0o0n433
sl e
goniod
0aoas4
aooo47
ouuo4l
pou04é
anla7ld
anR4zd
Qo052
ouGar3

13iG
3ol
?F07F
HE
15
KRET
L3
L8
PHIZ
q -
5v1
e



474

e
i5e
lbe
170
18a
192
20¢
219
22e
230
Z4e
Z5¢
2be
27n
280
290
30e
dle
20
d3e
34
35e
Jsa
Are
3B8»
39e
40e
414
422
H3e
Higa
459

Yo

47+
HBo
499
500
5L
52¢
S53s
S4a
5%
Ebe
578
58
Eqe
40w
Gle
629
&3¢
&4a
b5¢
b6
G67»
b8e
£90
700
7le

o

120

128

130

{as

140

FOR

9 PHITEyWRETE WAIG “4ugsip  FHYIE

DATA aNat/ NS 4HCP OUT46HDIST ,4HEQ HE ,4HCOND | ,4HCOND O
e GHCOND hy é SC 1y6HVISC 04HPRES 1,6HPRES 0,6HPR. INs6HPR 0V
B 6HE=IN J4HREe IN,&HRE. OU.6HSVOL I,4HSVOL O

#VOHTENP | 46HTEMP O 6HTHALLLSHTHALLO J4HHIFILM o HKALL HySHHOFILM,
° 4HQUAL T,6HQUAL 0, &H :

DATA JIN1JOUT/5,67

EQUIVALENCE {VAR(1,1},CPI(1))

Li=3
Le=19
L3x2(
Ldn 4
LGal4
L&=lD
L7=l}

1.& a 28
KRET=}
¢0 To 3Q0
CONTINUGE

WRITECJOUTHFF05) (VARII L1}y VARCISL2} 3 VARLT L3 VARLE LAY

| VARCTI LI s VARCT s LG 4 VARII,LT) 41 ,21)
T905 FORMATIFI4aZiFiS02,F1542+E15064E156642F15.2}

L2z
L3=x8

L4=5
LSml?

Lé=12
L7215

L8 = 24
KERET=a2

GO TO 2apo
CONTINUE
KRETI=®]
GO To 4gcC
CONTINUE
L2m2
LiIn®

L4=nd

Lam 13
Lanid
t.7mls%

LB = 27
KRETa3

60 TO 300
CONTINUE
KRET1=2
60 TO 400
CONT]INUE
L2n?
LI=2}
LY=22
LSm23
Lbnly
L7a28

L8 = 28
KRETaH

g0 TO 300
CUNTINUE

S e


http:OOl.l.jb

9%

b FOR, o WRITE  BRITE DRYTE  31UBTY
nozi0 720 WRITE(JOUT 9906) (VAR (1 L1y ,YAR(I, L2y ,VAR(I L3} VAR{L,LY),
anzi0 73 1 VARCT $L5) (VARUL L&) JYARIT L7 Il 21
a0224 T4e 9706 FORMATIFIH¢Z1ELSe6,2F154243E184+46)
Qo225 7he ¥99 RETURN
Q226 Thy 400 CONTINUVE
o227 778 GRITELJOUT,9904) (VARCIaLE)sVARUIALZ) W YARLIZLI) yVARII L),
onzz7 78% 1 YARCIwES Y sV ARG L4 LG ) W VARSI oL 7Y s VAR Lo LB IR 424 )
ogz4H 79 9904 FORMAY (Filde2sri5+H1E15+63EL1546y F15431F 1504 )E1Seb0yFLloe" |}
oo24% 8Os GO 79 {125.:135),KRETY
Q0246 Ble A00  CONTINUE
0Q247 B2s HRITELJOUT ,F907) ANAMILL ) , ANAMELZ) ,ANAR{L3) saNANTLY) s ANANCES ),
Qo247 53¢ 1 ANAMILE) yANAMILT ) ,ANAM{LB)
o0Gg2sl 440 9307 FORMAT (1HL1»8(SXpAbyHXI/)
o262 45e GO TO {110,520,130,140},KRET
00263 86 END
END OF UNEVAC 1108 FORTRAN V COMPILATIONS 0 eDIAGNOSTICe KESSAGE(S)
WRITE SYHBOLIC 14 gun 71 15305319
WRiTg cobg RELOCATADLE 1% JUh 71 153109319
BN nbe

PAGE 322

0 01437304

P ODIHHLGTD
D 0j441b20

14
F A
14

84

43

{DELETED)
tDELETEDY
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492

BLANK COMMON

STARVING ADQDRESS

CORE LIMITS 014000 p63617

SSPIPE/CODE .
0 044671=076257
I 014000-0)4232

NIERs /CODE

[t} 076260-078260
! 014233~014533
2 0762610746252

NFMTg sCODE
1 014534-015417

z 076353n(376366

NETVS /CODE
1 D154920~015442

NCNVTs/C00E
i 015443~0154652
2 076347-076452

NoTINg/CODE
1 015453~01624
4 076453«0765185

FPACKS/CODE
I U1é62462~016325

DEPTH /escasoe
o 076514~074523

NERRS /CODE
g 076524=076664
1 D14326=016734

HEOINS/CODE
i 01&735-017003

143620

014004

1637727

06467}

163611

3.3 PROGRAM STORAGE

163612 163417


http:01.53.-015.17

597

2 076645=074715

NoUTs /CGpDE

5] U767 14~074722
1 017004=0l7678
2 N746723-076740

MTaBS /COpE
i} 07674|~077074

GHSFIL/CODE
a 077075-077114%
! 017674=-02000!

FMERR /CODE
0 Q77115~077118
i n2o0pz~020012

NBDCVS/CODE
8  p?7117-~077303

NSTOPs/CODE
} 0200:3~-02002¢

QUTPRC/CODE
g 077304-100035
1 020031~022373

WRITE /CODE
0 100034«100175
t 022374~023142

HEAT /v9coceas
u) 100t76=-101271

TKOUT foeaoae
o 101272+~1012385

BEGS /CODE
G 101346=-101611
1 023143526346

LEGS /CODE
0 101612101766
1 Q25347-027151

ALOG /CODE
1 V27152-027233
2 1017&67-142035

TRV OD/CODE

a 102036=102215%
i D27234=0304%64

RzDP /CODE
Q 132314~1Q2323
1 030445~030501



39z

DPZR /CODE
a 1p2324-102332
i D30502~0305614

CoDATA/CODE
D . 102333~10256234
i 030515-0323521

NEXP7S/CODE

1 032322-09324607
2 102635=-1024237

NxPDF 5/CODE
1 032610-032752
zZ 1026490~102656

PEXP /CODE
1 032753-033040
z 102657=102733

§L06 /cone
1 033641=-033102
R 1Q2734-1030147

MESG3 /CODE
2 {03n2g=-103027

NAPDRS/CODE

3 P33493:Pd2dia

MESGI2/COCE .
2 103035~-103054

NENPTS/CODE

0 103055«-103(56
1 0331249»034042
2 1D3057=-1031¢L1

NININs/CODE

1 7 D3U044~-0342Ll
2 103112~103142
PaCx /CODE

Q f03143-103207
l 034212«034373

SoZs /CODE
i} 1p32t0-303227
i 034374-034472

BCBINT/CODE
g 103230~103262
l 234473-034602

STAB fedonae
¢ 103263=10376¢6



L9t '

GATHER/COQDE

Q 1037467~104215
l 03494603=034071
FEEDB /CODE

0 104216=104243

1 0356072+036155

Yabvl /CODE
a 104244104302
1 036t56~036302

VALYG /CODE
0 104303~ 04408
i U346303-034725

NEXF&4s/CODE
i 0367260367237
2 104407~104407

NxPAF g ,COBE
1 0D3467490-0370482

2 1g44910~104414

NXPAXs/CODE
1 0370623=037105
2 104415~104415

Exp /CQDE
1 037106037176
2 104416=104435
SGRT /CODE
U §Q4436-104472
2 104473~-104534

PREG /CODE
¥} 104535-104400
1 037177-037344

TANKD ,CODE
0 lodéul~105146
i 037345~040100

TANK /CODE
0 105147-105234
R Q4010i-040402

INTEG sCODE

o] 105235~105252
1 040403~040470

BETA /CODE
0 i05253~10%30%
i Q4047 1~04Go446

INITAL/CODE
a 1053046~105338



89t

1 040,47.090530

GAMMA Jesmwvs
a] 1g5336~1D05342

ARRAY foocama
1] 1I05343~1p05431

HPTD /CODE

0 155432=107640
i 040731~041501

THERH ,CODE
s} lQ764%1-1077568
} 041502~043114

BINSER/CODE
] ip7757~110001
1 043117-043310

TpCa8 /evacoa

0 1100021231442

HEATX /CODE
O 1210663~131724
1 043311043732

PERFOR/CODE
1] 131725132316
1 OM43733~044430

CHOICE/CODE

0 132317~13235
1 0A44431%0453]

5
0
HEATEX/CODE

o 132356~132547
! 04531 1~047643

Chall /COpE
0 132570132577
4 047644=047641

NUSLET/CODE
0 132600~132704
1 0476462~050037

INTER2/CODE
] 132705~132774
i 050040050473

INTERP/CODE

1] 132775-133020
i 0s0474~051001

BPROPG/CODE
0 §33021~133206
1 Us1002~051213



692

HPTTC /CODE
0 133207-134502
A 051214-051724

HPTV  /CODE
o 134503~136106

l 051725~052412

HPTCP /cOpE

¢ l3s107-136116
1 0524 13-05243¢4

PTHEAT/CODE
D 136117~136452
! 052437=053264

SpHEAT/oeno0a
) 136453141104

BPROPL/CUDRE
o F41108~141272
I3 053265~053476

LATENT/CODE
o] 1412731514974

1 053477~053571)

SAT /CODE
0 1491478141626
i 053574~01523645

PROPTY/CODE
B 1414627=1414643
1 DS53646=054063

HZOH2 /COpE
3} 1916949141746
H 054064~004224

CMON  /CODE

0 141747142062
1 054225-055343

HPTCY /CODE
o 142063-142072
} 085344~055407

"CHAM  /CODE

0 142073~142220
I US5410~0572064

NEXPSS/CODE
I 057207-057264
2 142221=142223

CCPCX Zensnene
0 142224%142232



0z

JUNCL #CODE
0 [42233=14234¢
i 052265-057706

I50TH ,CODE
0 142342«142430
1 057707~060323

FCOMP2/C0ODE

a 142431~142501
1 D6OIZ4~0L0506

AD1AB /CODE
a 142502« 142566
1 060507 ~061147

FCONP3I/CADE

D 142547~142442
1 Cs1150~041373

PIPL /CODE
o 142643143032
1 061374~0462604

SINCOS/CODE
1 062605062674
2 143033~143066

FCOMP L /CODE

? 143068

7=~143]152
0626475063134

PRL /CODE
Q 143153=143251
i 063335~062617

col /o000
D 143252=151774

CONS Joenone
0 151777-152001

INDATA/ 200000



3.6.62 FEEDR (FEED BACK CONSTRAINTS)

UNJvAC 1108 FORTRAN v LEVEL 2206 D018 F5Q18H
THIS COMPILATION

wAS

SUBROUTINE FEEDB

STORAGE USEUD

DANE ON.08 SEP 71 AT lH:22344

ENTRY POINT 000054

[BLOCK, NAME, LENGTH)

0001 *CODE pQo0&4
0000 sDATA Do0o24
0002 oBLANK ogoooo
0002 INDATA 0O114lD
oond con

Dpes525

EXTERNAL REFERENCES [BLOCK, NAME)

0oos NERR3®

5
= STORAGE
sgod R 0ODOOO
Go04 R D06423
noo4 R 005006
000% R Q08340
Jo04 R 006362
Dood4 1 0asilp
D04 7 00B0&6
0004 t 002446
op0M4 R BOW772
U004 R DDGZH]
0004 R 00&313)
o003 p 500090
Goo% R DQ6404
0G04 R DD6354
004 R 006245
Aoi1nt 1o
noinl Zs
o2to3 Jeo C
colo3 Ho 4
00104 So
001Gs be
£0105 7o
pglos 8o
00105 e C
abloé 109
00i0s 11le C
adin? 12#
oDI1G? [de
n01Q7 [ IR

ASSIGNMENT FOR VARIABLES (BLOCK, TYPEr» RELATIVE LOCATION, NaAME}

AREA povDY R 000074 AREAQ 0004 R 000170 AREAR 0004 R 000132 AREAD
C6GTC CO0% R DO&%3e CGTANK 0p04 R D0&%31 CLTANK gnod4 R 0D5014 CONCT
CSTAR 0004 R 006356 CVEL 0004 R O0003& DELXL DoGY4 R 000226 Dlakl
ETAT poed 1 oa7027 FBOD 0003 | 0Q7035 FBIl 0004 R 006370 FBPC
Fewc 0004 R ogb111 FRL 0004 R 003132 HE 0004 R DO3036 HO
1cHON 0p00 1 0opoog Il poo4 { D05052 ISPT 0608 1 0DO0Ot JJY
MEX opa4 1 ag47sse MR - gpno4 | 0pD51lo2 MWC " pooY I' QO2552 NGR
NPR 0004 | 0p2742 NRE 0gop R 0DDOGO3 P 0004 R 000264 P8
PN goG% R DOS5074 PE 0pO4 R 000272 PG DO04 R 0G362D PGT
powe 0054 R 006350 POwP 0C04 R 0D6343 POWT 0004 R 006300 PPI
Pyl ponY R 006334 PTH Q004 R 0064357 R 0004 R QDIH422 RKHOG
s ogos R Qooooy T 0gU4 R 005044 TC 0004 R 006416 THOC
TFCL opo3 R 001132 TTENP Do04 R DD4317 TT1 oocd R0galdzyd TTO -
U 0004 R GD34lé YAD 0po4 R 0035)2 YEL ¢00D R 000002 W
Wi 0oG* R Q04750 "NOZ opO4 R 004253 wo 0004 R 006361 w7
SUBRDUTINE FEEDB()
INTEGER FBu,y FBI
FEEDBACK SUBROUTINE ACCOUNTS FOR DOWNSTREAM COMFONENTS CONNECTED
TO UPSTREAM COMPONENTS = DEFINES CONNECTiONS/CONSTRAINTS
OIMENSION FBI(4) NODRL (30} DOTG(30+20},FBDLs), TTENP(20,20}
© EQUIVALENCE
2 {5{ 55} ,NODEL} 1{S11812)ywD0TGEE101)) »(503808),FB0C)
T, 0S{603) 2 TTEMP( 410, (S(3514),FBI)
COMMON /INDATA/S(5000)
COMMON /COM/AREA(30),PELXL{I0} ,AREALI(30) ,AREAD(30) AREAK{3T)
s, DEALIL30) (PBl&IPGEID»20) 1 RHOGEIO,20) 4NGRIJD,2)
ey NPRU30D,2) NRELIO 421, HOL30»2) s 1302, TWALLEIAD, 2}

ooog”

Qon4
00Q4
0004
co04
ooy
agoa
ooo#
0004
ago4
0004
coo4
aooy
QG023
oooy

B R i B < i B R B i s s B o ]

nosoad
0046442
006277
D06374
gnzizz
0D3&04
0aGioo
GAH764
005034
Das620%
goallz
0gatil
Qg32246
003H23
GUs246

cF T
CPJU
DMYENT
FaTc
HRAD
JUN
NODEL™
PC

PMR
FFO
HPMT
TPCG

TTHALET

WoOTEG
HTGC
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UNJYAC 1108 FORTRAN v LEVEL
THIS COMPILATION

SUBROUTINE FEEDS

STORAGE USED (gLOCK,

poagl #CODE
Qono *DATA
gooz2 o8l ANK
gopa INDATA
oooHA coM

EXTERNAL REFERENCES

Jy0s MERR3® °

wAS DONE ON

ENTRY FPOINT 00Q0DSY4

NAME, LENGTH)

opoooHy
opQozs
aacooo
g11él0
0Qe525s

(BLOCK, NAKED

2206 go18 FopolBH
08 3IEP 71 AT

3.6.62 FEEDB (FEED BACK CONSTRAINTS)

14322544

(%]
= STORAGE ASSIGNMENT FOR YARIABLES {BLOCK, TYPEs RELATIVE LOCATION, NAME)
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