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' NOTICES

When U. 5. Government drawings, specifications, or other data are
used' for any purpose other than a definitely related Government procurement
operation, the Government thereby incurxs no responsibility nor any obligation
whatsoever, and the fact that the Government may have formulated, furnished,
or: in any way supplied the said drawings, specifications, or other data, is
not to be regarded by implication or otherwise, or in any manner licensing the
holder or any other person or corporation, or conveying any rights or permission
to manufacture, use, or sell any patented invention that may in any way be
related thereto. '
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FOREWORD

This report is one of two computer program user's manuals prepared by
Aerotherm Division of Acurex Corporation under USAF Contract F04611-69-C-0081.
Included herein is Volume IX of the manual for Version 3 of the Aerotherm Axi-
Symmetric Transient Heating and Material Ablation (ASTHMA3) computer code. This
volume presents definitions of Fortran variables, flow charts, and program list--
ings. The code was originally developed under USAF Contract F04611-67-C~0047,
and upgraded under the subject contract. The work was administered under the
direction of the Air Force Rocket Propulsion Laboratory with Mr. Robert J.
Schoner as Project Officer.

Mr. John W. Schaefer was Program Manager and Mr. Mitchell R. Wool was
Program Engineer. The ASTHMA code upgrading was performed by Dr. Carl B. Moyer
and Mr. Kurt E. Suchsland.

This technical report has been reviewed and is approved.

A. D. Brown, Jr., Lt. Col., USAF
Chief, Technology Division

draadle L.l
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: ABSTRACT i
F ot This document presents definitions of Fortran variable names, flow charts,

i and listings for the Aerotherm Axi-Symmetric Transient Heating and Material ;

. Ablation Program, Version 3 (ASTHMA3). g
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‘ . _INTRODUCTION ' .
: - N . Lo
The computer program described in this user's manual is a revised edition ) 3
V LY 2 r : 3
of the Axi—Symmetric Transient Heating and Material Ablatlon Program (ASTHMA3).
The current program solves all problems that the earller version could solve i
and! provides additional’ computat10na1 capabilities. - - ’ LN ' ¥
The purpose of Volume I of this user's manual was to enable an unfamiliar
user td utilize effectxvely the Axi-Symmetric Transient Heating and Material . o
Ablation Program. It contalns a general descrlptlon of the problems ASTHMA3 * j
solves,. an input data deck preparatxon gulde, and a sample problem lnput and i
output. Volume II of this manual, lncluded herein, contaxns the followlng addi- ]
. . h3
‘tional program documentation: : ( : &
‘e Definitions for importg?t Fortran variables used ' E
; , ; \ [
. 4 . L]
e 'Flow charts of program logic for each Fortraniroutine ; i
. . , P ! . 7 * i
, ® Listings of Fortran IV source decks . , ! i
These are given: in Sections 2, 3, and 4, respectively. ‘ '
v . , * t 1
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. 'verbal descriptions in tYe l1list below.

, ] ’ . :
: ' . ! SECTION 2

FORTRAN VARIABLE NAMES

1 \ M i i

This section contains & list of Fortran variable names used in ASTHMA.

Descriptions of the relqtiie positions of nodes employ a simple conven-
tion in order to avoid the repéated use of lengthy phraseology. The nodal net
is assumed'to be visualized by the reader as read in from bottom to top in each
column, with the columns encountered in left to right sequence. Thus, for a
given node, the node 1n the same row 1n the preceding column is described as

being 'to the left f the given node, ana so on. This convention simplifies
It, will be understood, however, that

ASTHMA numbers nodes as encountered in the read in process, independent -of the
user's visualization convention of the nodal network.
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LIST ¥F VARJABLE NAMES FUR
AERUTHERM AXIwSYMMETRIC TRANSIENT
HEATING AND MATERIAL ABLATIBN PRBGRAM (ASTHMA)

St D at

el =)

1 REUTINEY A8STHMA i
3

VARIABLE UNITS STURAGE DESCRIPTIUN ' i

LA L L2 1 L 1 ] Seeae (2 L L1 1 X ) PROBaPYP OSSR b

ARG ) INoFT2 BLANK READ IN AS GRID RADIUS CUMPUNENT, N E

3 LATER REPLACED BY NUDAL BUX SIDE )
1 AREA FUR SIDE ADJACENT TU PRECEDING ]

(LEFT) COLUMN

AB( ) INIFTR BLANK REAC IN A8 GRIL PRINY
AXTAL (2) CUMPUNENT, LATER
REPLACED BY NBUAL BUX SIDE AREA FUR SIDE
ADJACENT TV PRECEDING KEw

TEPLL I U N CEr T )

AC(K) 12 BLANK TOP SURFACE AREA OF NODE K

sl

AD(K) P12 BLANK AREA BF SIDE ©F NUDAL BUX K ADJACENT
T@ NEXT (RIGHT) COLUMN

AG Fre BACK AREA ©Of [HAT 3]0t WP NODAL BoX
CALLED ©UT A JHE SIDE EXPUSED T 1HE
BACK wALL BYUNDARY CUNDITIUM

o n i B b0k A s A v bt

BLANK L) LUCAL DATA BLANK/OH/
8P rov LYCAL DIMENSIONLESS MASS TRANSFER
PARAMETER B PRIME
BPG wou LYCAL NQ PHYSICAL SIGNIFIANCE 1IN ASTHMA, }
EUUALS ZERW ;
8R wew BLANK RATI? vF BLUWN T¢ UNBLUWN MASS TRANSFER 3
1 COEFFICIENT, BLAWING REDUCTLUN RAV1Y i
« gRp wew LOCAL CONSTANT VALUE @F BLUWING i
REDUCTI¢N PARAMEIER , E
¥ CAPLI) BTU/DEGR BLANK TOTAL THERMAL CAPACITY OF NeDE 1 i
CEC 2y LYCAL CONSERVATION @F ENERGY CHECK, ¥

TETAL SUKFACE HEAT CONDUCTIUN FLUX
OVER TOTAL INTERNAL STORAGE

3
]
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LIST ©F VARIABLE NAMES FUR
3 AEROTHERM AXI®SYMMETRIC TRANSIENT
1 HEATING AND MATERIAL ABLATIEN PRBGRAM (ASTHMA)
i ROUTINE) ASTHMA
* ' VARIABLE UNITS STURAGE DESCRIPTION
- wYevewqee [ 11X ] Pooaneg (AL L YL 1L 1 1)
¥ 2
iy ' CH LB/FT2e8EC BLANK HEAT TRANSFER COEFFICIENT
’ CHICLoY) LB/FT2e8EC BLANK I=TH TABULAR VALUR BF MEAT TRANSFER
} CYEFFICIENT IN JelH TIME TABLE
1" cH LB/F T2eSEC BLANK MASS TRANSFER COEFFICIENT
g‘f cHD LB7F T2eSEC LUCAL N@ PHYSICAL SIGNIPICANCE IN ASTHMA,
IS EQUALS ZEKY
?QA CMOBT () LB/FT2e3EC BLANK: STURED VALUE ©F ABLATIUN RaTt
: 8 MeDBT FUK JeTH CULUMN(SURFACE PBINI)
‘3 ChH - BLANK RATIO OF MASS [ HEAT TRANSFER
i COEFFICIENTS
i CHAY e LUCAL INPUT VALUE OF Chin
i CHIC) LB/FT2 BLANK. TIME INTEGRATED VALUL BF ERBSIUN FUR
JeTH COLUMN
CNICId) BTU/FTe BLANK. I=TH TABULAR VALUE ©F THERMAL
. . SECDEGR CENDUCTIVITY IN JoTH MATERAL
; . PREPERTIES- TABLE(FUR MATERLAL NU, J)y
. THIS CONDUCTIVITY APPLIES ALUNG ROWS
: (NDIRECTION, PIXLD- M)
CNI2CT, ) BTU/FTe BLANK leTh TABULAK VALUE ©F THERMWAL CENDUCTw
SEC*DEGR IVITY JeTH MATERIAL PREPERIIES TABLE

(FUR MATERIAL Nbe J),THIS CONDUCTIVITY
APPLIES ALUNG COLUMNS (M=wD]RECTION,FIXED

. N)o REPLACED BY CNT(1,J) IF ENTERED AS
ZERD
- CON(K) BTU/FTe BLANK STORES RELEVANT CUNDUCTIVITY OF A
b 4 SECeUEGH BACKewaLL NUDE FUR UPTION § BACK hALL
© @R DEGR HEAT TRANSFER CALCULATION, ¢R OPTJUN 2

BACK wWALL NUDE TEMPERATURE

»
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YAKIABLE

openasey

CPICI, )

CR(K)

CRA(K)

CRB(K)

cre
CiL(K)
DELHF ()

DEN

OENSY
DH2
pHes
DLTH
[LE]

08 (J)

UNITS

BTU/LB

IN

FY2e8ECw
DEGR/BTY

FT2e8ECe
DEGR/BTY

8TuU/La
IN

8TU/LB
VAR]®US

VAR]OUS-
gTu/LE
BTU/LB

SEC

LB/F T2nSEL

FT

T o

Te
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LIST UF VARIABLE NAMES FUR
AEROTHERM AXIw3YMMETRIL TRANSIENT
HEATING AND MATERIAL ABLATION PREGRAM (ASTHMA)

RGUTINES
STORAGE

BLANK

BLANK

BLANK

BLANK

LOCAL
BLANK
LuCAL

LK

LA

LYCAL
LuCAL
BLANK

LYCAL

‘BLANK

ASTHMA
DESCRIPTION

roaconarRe®

IsTH TABULAR VALUE 9 SPECIFIC HEAT IN
JeTH MATGRIALS PRUPERTIES TABLE (FUR
MATERIAL NG, J)

RADIUS CUBRDINATE ©F KeTH GRID PUINT

INTERFACE (CUNTACT) RESISTANCE BETWEEN
NBCE K AND NEXT NODE (UP) IN SAME CULUMN

INTERFACE(CONTACT) RESISTANCE BETWEEN
NBOE IN NEXT (RIGHT) COLUMN IN SAME Row

UNUSED PLALE WULDER

AXIAL(Z) COVRDINATE ofF Ke'hW GRID POINT
HEAT ©UF FORMATION AT 298 DEG K

BF MATERLAL ASSJGNED 7O Ieo7H BURFACE
TABLE {(PRESSURE SET)

INTERPULATIUN RATIV, ALSY USED AS: SUM
@F CONDUCTANCES (DENBMINATOR IN
FRACTIUN)

SAVED VALUE WF DEN

HEAT OF FUKRMATION UF ABLATING MATERIAL
SAVED VALUE OF DH2

INPUT FIXED TIME STEP

PARAMETRIC VALUE ©F TRANSFER CUEFFICIENT

¢N SURFACE THEKMUCHEMISTRY TAGLE
CARDS

INCREMENT IN CENIERLINE RECESSION AT
JoTh COLUMN DUKING CURRENY TI#E ST&P
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VARTABLE

030T(J)

D8DTBLJ)

D3DTBN(Y)

08N(J)

087¢J)

P8ITN)

-DTHM

OT1H3

p2(1)

1318

EIIER(T)

EMNGY)

UNITS

veRee

FT/8EC

F1/8EC

Fi/SEC

FtY

FY

LA

SEC
sec

SEC

VARIBUS

wow

BYU/F T2«3EC

L191 UF VARIABLE NAMES FER
AERUTHERM AXIvOYMMETRIC TRANSIENT
HEATING AND MATERIAL ABLATION PROGRAM (ASTHMA)

ROUTINES

STORAGE

LLLLL L4

BLANK

BLANK

BLANK

BLANK

BLANK

BLANK

BLANK
LECAL

BLANK

LucAL

BACK

BLANK

-BLANK

ASTHMA
DESCRIPTIBN

ePoraperere

CALUMN CENTERLINE SURFACE RECESSILN
RATE AT JewTH CULUMN

NEW VALUE OF COLUMN CENTERLINE
SURFACE WECESSLIUN RATE AT JeTH COLUMN

NEW VALUE OF NURMAL SURFACE RECEBSIEN
RATE AT JoTH COLUMN

INCREMENT IN NURMAL RECESSJUN AT
JeTH COLUMN DURING CURRENT TIMt STEP

TOTAL CENTERLINE RECESSIUN IN CURKENT
SURFACE NBDE A} JmTH COLUMN

INTEGRATED CENTERLINE RECESSIUN AT
JoThH COLUMN

TIMt STEP

MININUM TIME SIEF EMPLOYED BETWEEN
1w QUTPUT TIMES

MINIMUM -NBDE STABILITY LIMITING TINE
STLP

UTILITY VARIABLE USED FUR QUTPUT
DERIVATIVES: FRUM LUEK

BACK WALL EMITIANCE F@R CURRENT BACK
‘WALL BEING CUNSIVERED

‘VALUE OF ERKUR IN SURFACE ENERGY
BALANCE AT leTH JTERATIUN

SLUPE OR/DZ WF NURMAL T¢ SURFACE
AT JoTH COLUMN (SURFACE PYINT)

RN )
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Vit e

VARIABLE

worecney
Em}

Ei2
EPSV(])

EPSW
EPT(i,J)

ETA

A
4
6LJ)

62(J)

HA
1]
HBw

T

UNITS

LT ]

ore

wew

*ve

can

reow

FI/71IN

wen

LB/FT2e8EL

LB/FT2«SEC

VARIQUS
YARIWGYS

BTU/F T2
SEC#DEGR

i

LIST UF VARIABLE NAMES FUR ;
AEROTHERM AXI=SYMMETRIC TRANIIENT ! i !
HEATING AND MATERIAL ABLATIGN PRBGRAM (ABTHMA)

" RUUTINES

¢

ASTHMA ' |
STURAGE  DESCRIPTIEN f
.'q....‘. R

LECAL
LUCAL
BLANK

BACK
BLANK

BLANK

1
BLANK

BLANK

BLANK

'utA~n
i
LUCAL
LOCAL
BACK

!

EMITTANCI UF MATERIAL ABOVE A NODAL
GAP, AT URRENT NODAL JEMPERATURE i

EMITTANCE ©F MATERLAL BELUW A NODAL GAP
AT CURRENT-NgUAL TEMPERATURE ,

"EMITTANCE ©F A NODE SAVED F@R BACK WALL
ENERGY TRANSFEN CALCULATIUNS z

CONSTANY BACK wALL EMITTANCE vaLut

' JeTH TABULAR ENTRY @F EM!YIAncz IN
PROPERTIES 'TABLE FUR JeTH MATERIAL
§
MULTIPLICATIVE FACTER ©N ! :
STABILTY-LIMITRD TIME SYEP
DETERMINED FROM NEDAL TIME GUNSTAN)

NUMERICAL CONVERSION CUNSTANT 4083343
vosfT/I0 _ ,

NUMtRICAL CONSTANT Ced

"SAVED VALUE ©F CONVECTIVE MASS TRANSFER
COLFFICIENT ROESUESCM AT JoTh SURFACE

POINT o

SAVED VALUE @F CUNVECTIVE MASS TRANSHER
CPEFFICIENT BEPURE BLUWING CORRECIION,
AT JeTH SURFACE POINT)

UTILETY VARIABLE, MANY TEMPURKRY USES
UTILITY VARIABLE, MANY TEMPURARY USES

CENVECTIVE TRANSFER CGEFFILI&N! AY
A BACK WALL SUKFACE .

i
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IVARIABLE

LAl 4 1 1 1 1 )

HC
HCH

HCONY

HD
HE
HEDG(J)

HE
NG
HGA

HH
KM

HMS
‘WS

HSH !

T e

LIST OF VARIABLE NAMES FUR

ASROTHERM AXIw3YMMETRIC TRANSIENT
HEATING AND MATERIAL ABLATION PRBGRAM (ASTHMA)

UNITS

VARIGYS
BTU/LS

| BTU/FT2«

SEC<DEGR
VARI®US
VARIUU§
BTU/L8

VARIHUS
F1e

i3

BTU/LB

F1e
8TVU/F 1w

SECeDEGR:

BTU/FTe

SEC=DEGR

F1s

8ru/LB

ROUTINES

STURAGE

LOCAL
LICAL

BACK

LUCAL
LUCAL
BLANK

LOCAL;
WUCAL
LOCAL

LRCAL
LYCAL

LUCAL
LUCAL

1,BCAL

ASTHMA
DESCRIPT]ION
PRNPOYPIRNPPPP
UTILITY VARIABLE, MANY TEMPRRARY USES

ENTHALPY @F ABLAVING MATERJAL AT
SURFACE TEMPERATURE

CENSTANY VALUE OF BACK WALL HEAY
TRANSFER C2bFPICIENT

UTILITY VARIABLE, MAKY TEMPURARY USES
UTILITY VARIABLE, MANY TEMPBRARY UBES
SAVED VALUE ¢F INPUT RECOVERY

ENTHALPY (AS INTERPULATED IN TIMk TABLE
FOR JoTH SURFACE PUINT

UTILETY VARIABLE, MANY TEMPURARY USES

UTILITY VARIABLE IN GEGHETRY
CALCULAY]ENS

NG PHYSICAL SIGNIFICANCE IN ASTHMA,
EGUALS ZERW

UTILITY VARIABLE CEUMETRY CALCULATLIWNS

UTILITY VARIABLE USED FUR STURAGE
PF NODAL CONDUCTIVITIES

BAVED VALUE ©F MM

UTILITY VARIABLE 1IN NEDAL VSLUME
CALCULATIEN

ENTHALPY TERM USED Ty SCALE
SENSIBLE ENTHALPY TABLE ENTRIES
T8 ZRRY AT VHE DATUM STATE
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VARIABLE

(4 L L 1 X T3

HAL ()

HZ

1A

1ABLS(J)
TEX

IFIN

IFORM(])

i6

InI(K)
11¢J)

it et o x

LIST ¥F VARJABLE NAMES FUR

AERUTHERM AXIeSYMMETRIC TRANSIENT

HEATING AND MATERIAL ABLATIBN PROGRAM (ASTHNEA)

UNITS

ayu/Le

BTU/LB

ose

LA 1.4

oo

eow

Lt s A N

ROUTINES ASTHMA
STORAGE DESCRIPT LU
roneoran Pouparareey
BLANK

LecaL

LeCAL

BLANK

BLANK
LK

LYCAL

LUCAL

LOCAL

LK
BLANK

STURED VALVUE OF ENTHALPY WF FREZEN EDGE
GASES AT CURRENT SURFACE TEMPEKATURE

OF JoTH SURFACE POINT, ZER® XF N9

EDGE TABLES ARE PRUVIDED

Z«ENTHALFY TERM VBTAINED BY
LeUKeUP I[N FRULEN EDGE TABLES, USED

IN CONSTRUCTING SURFACE ThEROCHEMIBTIRY
TABLES

UTILITY INDEX UFTEN USED AS NUDE
CUOUNTER

FLAG, INIYIALLY LERU, USED T@ DETECTY
FIRST PASS THRUUGH &LBLATING

(8 PRIME INDEPENDENT) SURFACE ENEKGY
BALANCE PACKAGE

SAVED VALUE UF 1AB AT JeTH GOLUMN

INOEX RETURNED BY LOUK, VALUEY GREATENW
TKAN ZERY INDICATE EXTRAPOLATION
kAS REQUIRED PR LATEST LOUKeUP

NOT CURRENTLY USED
VARIABLE USED (0 STURE ADJUSTABLE

BUTPUT FURMAT FPUR LN DEPTH
TEMPERATURES

FLAG USED T¥ MARK A MAXIMUM TEMPEKATURE
ENTRY IN A B PKRIME TABLE

INDEX OF LAST ENTHRY IN TABLE NUMBER K
STORED INDEX DESCRIBING CUKRENT

BUUNDARY MEATING CUNDITIBNS ©OPTIUN AT
JeTH SURFACE PUINT (31,2,06R 3J)
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VARIABLE

PIT LT T 1

111
I

1Le(R)

IN

INCH

INICK

INPUT

INT
TRPTINTH)

1P

IPN

LIST UF VARJAQLE NAMES FOR
AEROTHERM AXIwSYMMETRIC TRANBIENT
MEATING AND MATERIAL ABLATI@N PRDGRAM CABTHMA)

RQUTINES ASTHMA
UNITS STORAGE DESCRIPTION
Peovew nynagee nRqeuegeReV
rew LBCAL UTILITY INDEX, USUALLY NUMBER PF RBWS
wew LOCAL TEMPARARY BUUNVARY CENDITIUN
HEATING 4PT1¢N IDENTIFICATION(122¢URJ)
mee LK INDEX @F FIRST ENTRY IN TABLE NUMBER XK
ewe LOCAL UTILITY INDEX, USUALLY INDEX FOR NEXT
TRANSFER CUEFF1CIENT VALUE IN SURFACE
THERMOCHEMISTRY TABLES
sow LUCAL LOGICAL UNIT NUMBER, USED FOR INPUT OF
SURFACE THERMOCHEMISTRY TABLES
Lokl / LUCAL UTILITY 27 %A USED IN BUTPUT [1g
NQDAL TEMPERATURES
= LuCAL LOGICAL UNIT NUMBER, USED FUR INPUT
BTHER THAN BURFACE THERMBCHEMISTRY
TASLES
oo LOCAL UTILITY JINDEX
wae LYCAL BEUNDARY CONDITISN HEATING GPTION NUMBER
BF TME NTHeTH ENTRY IN THE CURRENT TiMt
TABLE
sae LUCAL [NDEX O PRESSURE 1N SUKFACE THERMUe
CHEHIBTRY TABLE INPUT
=" LUCAL INDEX ©ON PRESSURE IN SURFALE
THERMOCHEMIBTRY TABLE INPUT
LK REMEMBERED INDEX IN KwiH TABLE ADJACEN1
70 PREVIOUS VALUE FER WHICH A LEBOK~UP
WAS PERFURMED
2-9
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R
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L1387 ©F VARIABLE NAMES FUR
AERYTHERM AXIwSVYMMETRIC TRANSIENT
HEATING AND MATERLAL ABLATIGN PROGRAM (ASTHMA)
ROUTINES AGTHMA

VARIABLE UNITS STORAGE DESCRIPTION

seveeawe L2 4 1) eeKvreY LA Aadd & Lododd 4

I8 wow LOCAL SAVED VALUE ¥F IJ DURING TIME TABLE
INPUT

ISENC(I) wey ENRGY NUMBER ©OF ENTRIES IN FROZEN ECGE TABLE
FOR I=TH TABLE

ISKIP vow LoCAL SAVED HOLLERITH FORMAT SPECIFICATIUN
SHypAGI6X

IT wow LUCAL UTILITY INOEXs USUALLY USED AS
PRUPERYIEY TABLE INDEX

ITER row LUCAL ACCUMULATED NUMBER €F 1]IME STEPS TAKEN

18 nay BLANK NUMBER ©OF JTERATIUNS TAKEN [N LATEST
SURFACE ENERGY: BALANCE BgARCH

TISR{J) ece BLANK SAVED VALUE OF 178 FER JeTH SURFACE
POINT

ix L2 L) LUCAL FLAG @8N TYPE ©OF INPUT ERRER IN SURFACE
THERMBCHEMISTRY TABLE INPUY

14¢) veow LOCAL OUTPUT INOEX ARRAY FRUM SUBROUTINE
-ORDERD

J row LUCAL UTILITY INDEX OFTEN USED AS A
COLUMN COUNTER

JFURMC ) vou LUCAL -ARRAY USED POR -QUTPUT FRRMAT
CEONSTRUCTED FUR NODAL TEMPERATURES

A vew LYCAL UTILITY VARIABLE, WUFTEN USED FOR

SIWTCH SENSE

2-10
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LIST OF VARIABLE NAMES FeR
AEROTHERM AXIeSYMMETRIC TRANSIENT
HEATING AND MATERIAL ASLATION FHUGRAM (ABTHMA)

[ G s (AR i T T ey o S

VARLIABLE UNITS

LA dad Al 4 L J oovee

JNG von

JNICK SPY

J' *Ne

K owy

KASE wvew

KBWEKT) won

KCAN pow

KCERT row

KOROP(J) "o

REUTINED
STORAGE

noeeBsLy

LOCAL

LOCAL

4CAL
LUCAL

LUCAL

LOCAL

tocal

BLANK

BLANK

ASTHMA
QESCRIPTIEN

YO ReCYRTPR

FLAG T8 IDENTIPY TYPE ©F SURFACE
THERMUCHEMISTRY TABLE ENTRY,®1 FUR
FHRUZEN EOGE TABLE, O FOR LENU B PRINE
(INDEPENDENT SURFACE TEMERATURE) ENTRY,
1 FUR SURFACE EQUILIBRIUM (B PRIME INODEw
PENUENT) IN CMA FURMAT we (Cply AND 2
USED IN ACE FUNMAT)

UTILITY INDEX USED JN- bUTPUT ©F NUDAL
TEMPERATURES

UTILITY INDEX

UTILITY INDEX, bFTEN USED
tBR PRECEDING NBULE

INPUT, NONSZERY CALLS FER READ VF AN
ADDITIUNAL STACKED PROBLEM, ZER®
INDICATES LAST yHUBLENM

INDEX FUR Kielh YIME TABLE USED T¥

CHECK FOR CUNSISTENCY ¥F 11ME TAWLE
ASSIGNMENTS T NUDES IN BACKeWALLs FRUNY
wALL SENSE, O DENUTES PRUNT=wALL,

§ DENPTES BALKeWALL, 2 DENUVIES MOT YET
ASSIGNED

INDEX USED IN IDENIIFICATIUN VF Tht
HEATED SURPACE NUDE IN A GIVEN CULUMN

INPUT FLAG DENWTING NODAL CENIER
@PTION, O INDICATES BACKeSWIFTED,
§ INDICATES CENTERED

FLAG,1 INDICATES A NWDE wAS DRBPPED IN
COLUMN J AT THIS TIME STEP, 0
INDICATES NU DnOP

2-11

e -

i g g e
ot s

-

WW""\“\"‘



W'

LIST OF VARIABLE NAMES FUR
AERUTHERM AXIw8YMMETRIC TRANSIENT
HEATING AND MATERIAL ABLATION PROGRAM (ABTHMA)

oSy Sl

ROUTINES ASTHMA

VARIABLE UNITS STARAGE DESCRIPT1ON
R wense resnnne reavosarrew
p
"4
KGAP(]) rew BLANK RADIATIUN GAP PLAG, § INDICATES * 4
3
1

RADIATION GAP HMAS BEEN SPECIFIED AT THE
18F BF THE JeTH NUDE, O IRDICATES
CONTACT CONDUCEIANCE ONLY

KKECIpJ) wae ENRGY MARKS LAST ENTRY IN NUwABLATION
(TEMFERATURE INDEPENDENT) PART @F A
SURFACE THEMUCHEMISTRY TABLE FOR lw[H
VALUE OF MASS |RANSFER CUEFFICIENT
AND JwTH PRESSURE, REGARDLESS UF USERS
INPUT LABELLING, THIS IS TAKEN AS LAST
TEMPERATURE BEPUKE TEMPERATURE
ENTRIES WEGIN 10 DESCEND Jb EVER

o il

L el i,

KK pre LeCAL TOTAL NUMBER ©F NPDES

KLYG oo LUCAL INPUT FLAG, 1 CALLY FOUR NEw, ;
FASTER PRUPERTLIEY LUUKeUP LUGIC, U CALLS %

FBR OLDER LYGIL

KMTL(J): wee LUCAL FATERIAL AUMBEK ASSIGNED TV Jelh
SURFACE THERMOLHEMISTRY TABLE
T8 IDENTIFY SPECIFIC HEAT
FUNCTIOM 7O BE EMPLRYED IN- ABLATION
CALCULATIONS, LEREP IMPLIES UMNE

KN woa LOCAL FLAG, § INDICAZES WPTIOMN 1 ENTRIES EY33/
IN CURRENT TIME TABLE, ZERY IMSZLAIES
NG @PTION | ENTRIES YET DISLUVERED

I s s, el s it M’ o

]

KNW new LuCaL FLAG, § INDIT&L[ES OPTION ¥ ENTRIES WUCCUR
S@MbwERE IN HEATING TABLES CUNSIDERED .
43 A WHOLE, ZERD INDICAYES NO OFTION 1
ENTRIES

R S R e T

e magru

2-12
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VARIABLE

KNST

KYRTG

KoVt

KQGuP
KRESC

KSH(1l)

KSLUP

KSSW

KSTRP

PRy

LIST ©F VARIABLE NAMES FUR
AERDTHERM AXJwSYMMETRIC TRANSIENT

HEATING AND MATERIAL ABLATION PRUGRAM (ASTHMA)

UNITS

LA A4 1}

ron

LA 4 J

—en

Yo

e N R

REUTINES ASBTHMA

STORAGE

PReraey

LeCAL

LOCAL

LK

BLANK
BLANK

BLANK

BLANK

LoCAL

LuCaL

DESCRIPTIEN

weerepareore-

FLAG USED T6 IVENTIFY FIRST SURFACE
THERMRCHEMISTRY DECK ENCUUNTERED, 18
CHECR ERRENEVUS ASSIGNMENT @F

TABLE IF TABLE EX]ISTS

INPUT PLAG) | CALLS Pk URTHOGUNALLTY
CORRECTIONS TV THERMAL CENDUCTANCESY,
CERO BMITS CORMECTIENS

LUGICAL UNIT NUMBER POR PRINTED BUIRUT
NOT- USED

FLAGy INPUT BUI ADJUSTED 8BY ADDING 1)y
SPECIFYING TYPt OF FIRST Tuv SECOND NUDE
LINKAGE, | DENVUTES EXPLICIT, 2 OEMVTES
QUARTER IMALLICIT, 3 ODENUTES: MALy
IMPLICIT

DENVTES SIDE HEATED KUK NCDE I,

1 IMPLIES MEATED SURFACE BUUNDARY
CENDITION,2,3 ANV & JMPLY BACKeWALL
BOUNDARY CBNDITION, THESE INPUT NUMBERS
LATER ADJUSTED Tu ACCOUNT PUR VARISUS
BACKeWALL HEATING OPTIONS

INPUT SLUPE RUUTINE PLAG, ADJUSTED UP
BY UNE, § DENUITES LINEAR AVERAGING, 2
DENOTES QUADRATIC SLUPE FINDER

UTILITY VARIABLE USED FOR SENSE SKlTCM
SENSE

SPECIAL PUNCHEV YUTPUT FLAG, CALLS FOR
PUNCHED WUTPUT AT ALL PRINT TIMES,

2 CALLS FER PUNCHED WUPUT ONLY AT
SPECIAL TIMES, SEE IPN( )

2-13
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Sdaks et

VARTABLE

..-’.-..'
KSUR(J)’

KT,

KTH(I)

KTS

mutl;—
KWE(I)
e

LC1

LETX
L
WL
LLLM

LIST OF VARIABLE NAMES FUR
AEROTHERM AX1wSYMMETRIC -TRANBIENT :
MEATING AND MACERIAL 'ABLATIEN PREGRAX (ASTHMA) =

f : Ruuixpts ASTHHA t

UNITS 8T@RAGE = DESCRIPTION ;
r Beeee Swyeswen PRANPPEQRPPPY N ) '
-on " TBLANK DENOTES NODE NUMBER BF CURRENT SURFACE
- © NODE IN JeTH CELUMN -
nee ©LBCAL  { UTILITY INDEX,USUALLY TIME TABLE COUNTER
vee © LUCAL TINPUT FLAG,, ADJUSTED UPWARD BY BNE,

DENBTING SURFACE THEROCHEMISTRY TABLE
FURMAT, § DENVTES SIANDARD ACE 'FURMAT,
4 DENOTES CMA FURMAT
H i
wow . BLANK INPUT,-FLAG FUOR NUDE J, § UENOTES NUDE
b 1 70 BE CONSIDERED IN STABILITY LIMITED
. < TIME STEP CALCULATIUNS,
* 0 DENBTES THAT N6DE 1 18,NgT Te B}

CUNSIDERED
- LOCAL SAVED VALUE OF WATERIAL IDENTIFICATIEN
NUKBER !
e C 0 BLANK . TINE tAuLt NUMHEK ASSIGNED Te NDE. I
poo BLANK NOT PRESENTLY USED IN ASTHMA '
vew LUCAL; UTELITY INDEX ‘
vor i LOCAL | NUMBER ©F LINES REMAINING IN CURRENT
~ : QUTPUT PAGE ¢ v,
crn LUCAL NUMBER ©F LINES 10 BE thIIEN In CURRENT,
' i QuTPUT evanarzun
ave ' LOCAL  UTILITY!VARIABLE, USUALLY
) ,  LONER LIMIT ©F IMPLILD LOWP
ver LUCAL UiILITY VARIABLE ! '
wve LCAL . UTILETY VARIABLE FUk NUMBEK OF 'LINES To

% : BE WRITTEN , , ;

i

]

e S g a2

e B il

-
TP

S e ot A 25t A T o Ko

PRIRTAN.

\
B B ot e A o

A N e

w s

-
N N

~

P & [ . o "
P IENCE AP LI TR R P T RN e WY



I D T e T LS I 4
\

LIST OF VARIASLE NAMES FeR
AEROTHERM AXIwSYMMETRIC TRANSIENY ;
HEATING AND NATERIﬁL ABLATIEN PROGRAM (ASTHMA) \

i
.

¥ acd gk

' i ROUTINES , ASTHMA

VARJABLE ' uNITs STURAGE  DESCRIPTIEN J
T I T YT YT oeven i [ L L1 XL} POSRNQU NP
P | B i 3
R .es " LetAL UTILITY INDEX UBUALLY ON CURNER -
o : COORDINATE TU LBWER RIGHT é
Ly t tewe ' LUCAL UTILITY VARIABLE }
3 ¢ \i
"o © eem LudaL UTILITY INDEXy @FTEN USED AS N@DE L
, : ' COUNTER i
MATK(T) e BLANK' INPUT MATEHIAL IUENTIFICATION NUMBER ’

ASSIGNED T8 NOUE I

-~
e o

MCKITY vew LucaL : RUn INDEX ©F NUDE wiTH SMALLEST
; t STABILTY LIMITED VIME STEP 3
W (+ wew " BLANK ' NUMBER BF RewS IN NUDAL GRID 3
MBUT ede LOCAL ABSULUTE VALUE ©F MATERIAL IDENTIH]e
: O . ., CATION NUMBER FUR BUTPUY PURPUSES
MPRCT) 1 ves ! BLANK STORED REm INDRX ¥F lelh WUTPUT ‘
' NUDE TEMPRRATUKE IN AN RUTPUT LINE 3
. ) 3
n2, row, ' Lecal UTILITY INTEGER f
1 : ] ’
N. . 'woe LECAL UTILITY INDEX, OFTEN USED AS NUDE ;
: COUNTER 3
NC L e LedaL UTILITY INTEGER ,
NCURN 1e" PARAH | HAXIMUM ‘NUMBER ©F NUDAL GRID 7
' : (INTERSECTIUN) PUIMTS {
1

NCKIT Ll ] ! : LOCAL COLUMN INDEX OF NODE WITH SMALLEST
’ STABILITY LIMIIED TIME 8TtP

L , Lo ‘ 2-15
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LIST UF VARIABLE NAMES FPUR
AERDTHERM AXIeSYMMETRIC TRANSIENT
HEATING AND MATERIAL ABLATI@ON PROGRAM (ABTHMA)

ROUTINES ASTHMA
3 VARIABLE UNITS STURAGE DESCRIPTIUN

3 Lo b bl d ] ] rovre LA A Al 2 ] ] LA Al A dd ] 41l ]

NRI(L,4) rve ENRGY MARKS THE TOP ENIRY IN THE ABLATING k
PART BF THE JeTH SURFACE THERUCHEMINSTRY
TABLE, FUR THE I=TH VALUE WF MASS ;
TRANSFER CWEFFICLENY :

NHT rae BLANK NUMBER OF TIME TABLES READ IN ;

NLB(L,Jd) -ENRGY MARKS BETTOM ENIRY IN -ABLATING PART F - 1
JoTH SURFACE THERUCHEMISTRY TABLE, :
FBR THE LeTH VALUE 9F MASS TRANBFENR 1
‘COEPFICIENT

NMC vou ‘LUCAL. ‘NUMBER ©F ENTRIES IN SET @F BwPRIME
VALUES FER -CURRENT BURFACE TABLES. 3

NMG(T) ree ENRGY -NUMBER ©@F TABULAR MASS TRAMNSFER
COEFFIENT ENTRIES TMGC ) IN JeTH SURFACE
THERMOCHEMESTRY TABLE

NM] ceu BLANK NUMBER @F MATENIAL PREPERTY TABLES k

NN BLANK NUMBER BF CULUKNS IN NOUDAL GRID é

i

NNUDE e=e PARAM MAXIMUM NUMBER 8F NUDES ALLUWNED ;

NNPR(1) voo BLANK STERED CULUMN INUEX ¥ leTH QUTPUY ]

NODE TEMPERATURE IN AN BUTPUY LINE 3

L

NOPTY e LacaL NUMBER @F OPTIUN SWITCHLS IN CURRENT L

TIME TABLE .

b3

HPG oo LOCAL CURRENT PAGE NUMBEK FUR BUTPUT LISTING, .
USED IN COMMUNICATIUN WITH LCOUNT §

‘NPGY ves LeCAL SAVED VALUE ©F NPG i

¥ { 2

‘NPR wew ENRGY NUMBER @F SURFACE THERMUCHEMISTRY (

TABLES f g

[

b

} §

{4

.

|

':i
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{ LIST @F VARIABLE NAMES FOR
AERUTHERMN AXIeSYMMETRIC TRANSTENT
HEATING AND MATERIAL ABLATION PROGRAN (ASTHMA)

ROUTINES ASTHMA

VARIABLE UNITS STURAGE DESCRIPTIEN ;

rx 2 T 1L L} esese eURNRey TLI LTIl L 44 E
o ox

NK eew LOCAL NET CURRENTLY USED ]

NS wew LUCAL T@TAL CURRENY NUMBER OF NUNwNULL NUDES ?

NUMBER BF ENTRJES IN CURRENT FRULEN
tOGE TABLES

NST ron LUCAL INPUT FLAGy NUNsZERE CALLS FeR RE#USE
@F CURRENTLY STORED SURFACE
THERMOCHEMISTRY: TABLES

NSEN LAl LUCAL

S ) i s

NTH emn LECAL INDEX FOR TIME TABLE ENTRY :
PIB FY2/IN2 BLANK CONSTANT P3/148 3
PLACT) 31 BLANK PATH LENGTM IN NUDE 1 FRUM NODAL CENTER E
¢ CENTER ©F FACE HORDERING PRECEDING
COLUMN (BETKEEN NGUE I AND NBDE 1sHM) s
E:
PLBCI) £y BLANK PATH LENGTH IN NODE ] FREM NBDAL CENTER
T8 CLNTER ®F FACE BORDERING NEXT NUDE ;
(161) BR WEATED SURPACE IF 1 183 3
4 SURFALE NODE E
PLES(J) .1 BLANK SAVED SUM OF GRIGINAL VALUES 9F PLB4PLU k
FOR THE CUMREN| SURFACE NBDE IN CELUMN J
PLCLD) ¥y BLANK PATH LENGTH IN NUDE 1 RN N@DAL CENTEW
T¢ CENTER OF FACE BURDERING NEXT CULUMN
C(HETWEEN NODE J AND NBDE 14MM)
QR ©F RIGHT PACE 1# 1 18 IN LAST CULUMN
PLOCE) P BLANK PATH LENGTH IN NODE § PRBM NODAL CENTER

19 CENTER UF FACE BURDERING PRECEDING
NBDE(Sel) OK ©F BUTTEM FAGE LF 1 13 IN
FIRAT Ren )

i

Ma"",w‘: . b . i
it S, e bty il Lot hudfial o o e sttt it il g lE i gt

A S A A e it
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O e s,

s A ¢ [ase

VARLIABLE

oeoasowy

PR(J)

PRI
PRTI(I)

-P8Y

acnM())

‘GCHMTCJ)

QUNV (D)

WCNYT(J)

QCENDT(J)

GNP (K)

GNTS

UNITS

sesow

ATH

SEC

SEC
ATH

BTU/FT2e8EC

8TV

BTU/FT2+8EC

BTV

BTV

BTU/FT12e8EC

BTU

LIST OF VARIABLE NAMES FER
ACROTHERM AXJeSYMMETRIC TRANSBIENT
HEATING AND MATERIAL ABLATION PROGRAM (ASTHMA)

ROUTINEY

STURAGE

L2 L L1 4 1 ]

BLANK

BLANK

LOCAL
LOCAL

BLANK

BLANK

BULANK

BLANK

BLANK

BLANK

LOCAL

ASTHMA
DESCRIPTION

(4 A4 2 0 X 1 Lod 4 J

VALUE @F CURRENT PRESSURE AT COLUEN
J A8 DETERRMINEV BY INTERPBLATIUN IN INe
PUT TIME TABLES

NEXT QUTPUT T]IME
TeTH OUTPUT INIEKVAL(BPTIONAL)

SAVED VALUE ©F PRESSURE IN SURFACE
THERMOCHEMIBTREY TAHBLES

SAVED VALUE OF SURFACE ENERGY RLUX
TERM QeCHEM AT COLUMN

SAVED VALUE WF TiMt AND SURFACE AKEA
INTEGRATED VALULS- oF QCHM(J)

SAVED VALUE WP SURFACE CUNVECTIVE
ENERGY FLUX TERM FUR COLUMN

SAVED VALUE ©P TIME AND SBURFACE AKEA
INTEGRATED VALUES ¢F GCNY(J):

SAVED VALUE UF T11ME®AND SURFACE-AREA
INTEGRATRD VALUES ©F GNP(K) FUR ALL
NADES K IN COLUMK

SAVED VALUE ¢F SURFACE HEAT -CONDUCTSuN
ENERGY PLUX INID BULID AT NUDE K

TIME INTGRATED VALUE @F TUTAL
SUBSURFAGE ENERGY STORAGE FROM INITIAL
TIME

TIME AND BURFACE AREA INTEGRATED VALUE

OF TOTAL HEAT FLUX CHONDUCTED FRUM NEATED
SURFACE INTO INTERIBR FROM INITIAL TIME

2~18
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LIST UF VARJABLE NAMEJ FOR
AEROTHERM AXIwSYMMETRIC TRANSIENY
HEATING AND MATERIAL ABLATION PREGRAM (ABTHMA)

RBUTINES ASTHMA

' VARZABLE UKiTs STORAGE  DESCRIPTIN
opocenay PpPORY X1 1111} PPNOAOYPRTPP
v GRAB(J) BTU/FT2 BLANK SAVED VALUE ¢F RADIATION FLUX
ABSBRBED AT Jw|H SURFACE POINT
UKABT(J) BTV BLANK SAVED VALUE ©F TIME AND SUKFACE AKREA
INTEGRATED VALUE BF GRAD(J)
QRAD(J) BTU/FT2eSEC  BLANK SAVED VALUE ©OF RADIATED FLUX AWAY FRUM
HEATED SURFACE Al JeTH COLUMN
SRADTCJ) BTV BLANK SAVED VALUE WP TIME AND SURFACE AKRE
INTEGRATED VALUES 6F QRADLY)
WSUM BTU/SEC BLANK ACCUMULAYED(UVER BURFACE PUINTS) SUM UF 7;
AREA INTEGRATED VALUES ©F SURFACE 3
HEAT CONDUCTION ENERGY FLUX INTE SwLlV 3
BTU/SEC BACK CURRENT ENERGY FLUX INT@ CONSIDERED a
MODE FHOM BACKeWALL BUUNDARY CONDITIUN E
BTU/SEC LUCAL SUMMED VALUE(BVER ALL BACKeWALL NOYES) ;
@F Uml. AT CURRENT T1IME 5
IN LUCAL RADIUS ©F CURKENT SURFACE PBINT ‘
BTU/SECe BLANK CONDUCTANCE BEIWEEN NBDE I AND NEXT b
DEGR NEDE TO THE RIGHT (NUDE I4mMM) ;
DEG R LYCAL ADDITIVE CUNVERSION CONSTANT 79 CENVERI ;
DEG F T¢ OEG R ;
voo LUCAL RAT1O -0F CURRENT NUDAL COLUMN )

CENTERLINE LENGTP §3 INITAL NUDAL
CUOLUMNSCENTERLINE LENGTH

BIU/SECeDEGR  BLANK CENDUCTANCE BEIWEEN NODE 1 AND NEXT ;
NBDE UP (I¢1)

2-19
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3 g * b
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X LIST OF VARIABLE NAMES FUR ; '
- AEROTHERM AXIw@YMMETRIC TRANSTENT
» HEATING AND MATERIAL ABLATION PROGRAM (ABTHMA) ! |
3 H
] REUTINES ASTHMA : . _
. . i H 3
VARIABLE UNITS STURAGE  DESCRIPTIGN , . ]
f" oryecesy owneoey . L L LA L L1 PPEPeORFYER H . " ;
: | l .
: RECORO( ) .ow LOCAL . ALPHAKERIC TITLING INFERMATION FRun v
3 rxusr THRtE CARDS READ ! ' .
] RET(I,J) BTU/LB Bl ANK | 1eTH ENTRY IN Je(H TIME TABLE ©F ~ :
RECEVERY ,ENTHALPY(OPTION 1) ' . S
, OR ASSIGNED SUNFACE TEMPERATUKE g
' (BPTION 2) i
] RO LB/FTS BLANK “ABLATING MATERIAL DENSITY ’ . ‘
1 , ' 3
RSV Fi LUCAL NOT CURRENTY USED IN ASTHMA' ;
RYCTpd) LB/FTS BLANK  IsTH ENTRY IN JoiW MATERIAL | :
PREPERTY TABLE PUR DENSITY, ONLY ]
! RTC1,1) IS USky , , i :
M . . 4
SGEP BTU/FT2 BACK PREDUCT ©F SIG AND EHITTANLE oF A . 4
SECeDEGR* 84 BACK WALL NUDE ‘ ;
i
$54EP BTU/FT2e "BACK EGUALS 4 TIMES SGEP * 3
SECeDEGR*+4 t , 3
H ] ) ! ?
316 BTU/FT2e BLANK STEFANwBULTZMANN CUNSTANI !
SECeDEGR# 4 * : o . g
SINAC(I) vee « BLANK SINE @F ANGLE BETWEEN TOP PACE ©F A NUGE j
(BETWEEN I AND J43) AND LINE BETHEEN : i
NEDAL CENTERS I AND Ie1 . g i
SINAD (1) wen BLANK SINE BF ANGLE BETWEEN RIGHT FACE ©F - .
NBDE (BETWEEN § AND I¢MM) AND LINE ‘ ;
 BETWEEN NBDAL CEWTENS 1 AND IshM, ',
SR(J) IN BLANK RADIUS UF SURFACE PLINT IN' COLUMN J 1 \

STAB BTU/FT208EC  BACK i EXTRA TERM IN DENOMINATOR WF STABILITY
LINIT'F@R TIME S1EP3 DERIVING,
FROM BACKenALL TLRMS
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ALI87 OF VARJABLE NAMES FUR
AERUTHERM AXIwSYMMETRIC TRANSBIENY j
HEATING AND WMATERIAL ABLATI@N PREGRAM (ASTHMA)

e
i

ROUTINES ASTHMA

, VARIABLE UNETS, STURAGE  DESCRIPTION
- ssccesse ,  eesow seneacey rersarguere ;
3 ) ]
IR ’ ]
2 $2(J) IN BLANK AXIAL COQGRDINATE OF JeTH BURFACE PUINT g
3 ) TALD) ‘ DEG R _BLANK OLD(PREVIOUS) TEMPERATURE ©F NBDE §
i 18(1) BTU/SEC,DEGR  BLANK NET HEAT FLUX INT® NODE Io LATER ;
. BECOMES NEW TEMPERATURE YF N@DE 1 .
3 . TERPCIN) . wee BLANK InTH ENTRY IN JoTH TINE TABLE FER :
5 : : . ‘BLOWING REDUCTIUN PARAMETER LAMBDA g
’ TCHEM(1,J,K) . BTU/LB ENRGY INITIALLY READ AS ZeENTHALPY TSRM FUR 3
‘BETH EDGE AND JURFACK TABLES, FUR EDGE i
TABLES 18 STURED IN TZSEN, FOR SURFACE 3
: YTABLES 18 FIRS) MRDIFIED T¢ i
| ICHEMICAL PRADUCTION' TERM AND %
: : THEN TB GM/CHeCHEM PRUDmMK, FUR Lol
ENTRY,JeTH TRANBFER COLPFICIENT, AND 1
' KeTH PRESSURE ‘ j
TCPSENCINK) ~  BTU/LB DEGR  ENRGY SLUPE @F THSEN V3, Tw AT lelh 1
TEMPERATURE IN KeTH EDGE TABLE i
TCZSENCINK)  BTU/LB DEGH  LUCAL DERIVATIVE ©F FRUZEN EDGE GAS ZeENTHALPY :
(TZBEN) WITH RESPECT T0 TEMPLRATURE AT j
: IeTH ENTRY IN KelH EDGE TABLE g
™ SEC - BLANK CURRENT TIME ]
THE SEC BLANK FINAL PRUBLEM- 1INE ;
W SEC LECAL QUTPUT INTERVAL
THSENCISK) :  BTU/LB ENRGY VALUE OF FRUZEN EDGE ENTHALPY HEW AT ;
I=TH TEMPERATUKE IN KeTH TABLE ]
THICI, ), SEC - © BLANK VALUE @F TIME AT JwTH ENIRY IN JalH ;
, - TIME TABLE
3
| ;
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Ak

VARIABLE

poegaven

THL(I )

TLMC(10JeK)

THPR(Y.)

IMGCJoR)

TPICIsd)

TPNCD)

TPR(K)

TPTICG(])

TOR(1.J)

TRES

TR2
TRe

b ) donic

LIST OF VARJABLE NAMES FUR
AERBTHERM AXJoSYMMETRIC TRANSIENTY
HEATING AND MATERIAL ABLATION PREGRAM (A8THMA)

RAVTINES

UNITS STURAGE
popen PROSEey
Bru/LB BLANK
oo ENRGY
DEG R BLANK
LB/FT2eSEC ENRGY
ATM)LN ATM BLANK
SEC LUCAL
ATMpLN ATH ENRGY
StC LUCAL
BTU/FT2~BEC BLANK
DEG R BACK
DG Rawg BACK
DEG Rew4 BACK
= illlli? e

ASTHMA
DESCRIPY]ON

LAh a4 L bl 4

VALUE ©F SENSIBLE SNTHALPY BF MATERIAL
J AT leTH TEMPERATURE IN MATERIAL
PRUPERTY TABLE

TABULAR VALUE ¥F LN BePRIME AT
AT IeTH ENTRY, JoTH TRANSFER
CUEFFICIENT, IN KeTH SURBACE
THERMBCHEMISTRY TABLE

SMALL ARRAY FILLED niTh NUDAL
TEMPERATURES FUR ONE LINE OF QUTPUL

JeTH ENTRY IN TRANSFER CORFFICIENY
TABLE POR KelH THERMUCHEMISTRY TABLE

IeTH TABULAR VALUE OF PRESSURE IN JeTH
TIME TABLE (CONVERTED 70 LN FORM AFTER
INPUT)

SPECIAL YIME F¥R PUNCHED €UTPUT
BPTIONAL)

TABULAR YALUE WF PRESSURE P@K KeTH
SURFACE THEXMOCHEMISTRY TABLE, LATER
CONVERTED T LN FORM

IeTH TIME BF CHANGE IN BUTPUT INTERYAL
(OPTIONAL FEATURE)

I»Th ENTRY FUR RADIATION PLUX T8 hEATED
SURFACE IM JeTH TIME TABLE

RESERVIoIR TEMPERATURE COMMUNICATING
WITh BACKewALL NVUDES

SGUARE VF TRES
FOURTH PEWER OF 1RES
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2z 44"1
5
3 .

LIST UF VARIABLE NAMES FUR
AEROTHERM AXImSYMMETRIC TRANSBIENT
HEATING AND MATERIAL ABLATIUN PROGRAM (ASTHMA)

i o pra—cY o v
ROUTINES

VARIABLE UNITS STURAGE
seponewe evoon wrenumy
18¢J) DEG R BLANK
TSEN(T) sTuU/Le LUCAL
TSURF(1) rur LUCAL
17¢1,J) VEG R BLANK
TTMXCS) DEG R BLANK
T18(1sJdon) DEG R ENRGY
FYSENCINR) DEG R ENRGY
Twi DEG R BACK
|4 OLG R LUCAL
TZSENCIoK) 8TU/LB: LYCAL
udd) BTU/SEC«DEGR BLANK
vkl wou LOCAL

ASTHMA
DESCRIPTIAN

sHOPrenpEEeR

TEMPERATURE OF JeTH SURFACE PUINY

READ IN A3 ENTHALPY IN PROZEN LOGE
TABLES AND WALL ENTHALPY 1IN SURFACE
THERMBCHEMISTRY TABLES BUT LATER
CONVERTED T8 FROLEN EDGE ENTHALPY AT
wALL TEMPERATURE

ALPHAMERIC NAME UF SURFACE SPECIES
FER JwTh ENTRY IN CURRENT SURFACE TAHLES

IeTh ENTRY F¥R TEMPERATURE IN JoTh
MATERIAL PRUPERTY TABLE

MAXIMUM TEMPERATURE IN JeTh MATERIAL
PROPERTIES TABLE

TABULAR VALUE ¥F TEMPERATURE AT lelM
ENTRY,JoTH TRANSFER COEFFICIENT» KeTH
SURFACE THERMUCHEMISTRY TABLE

1eTH TABULAR VALUE UF TEMPERATURE IN
KeTH FROZEN -EDGE TABLE

TEMPERATURE OF BACKewALL, NEEDED FUR
CALCULATION OF RADIATION PLUX AT A
BACKe ALL NBOE
DATUM TEMPERATURE (536 DEGR)

IeTH ENTRY FUR IwENTHALPY TERM IN KeTH
FROZEN: E0OGE TABLE

THERMAL CUNDUCIANCE BETWEEN NOUDAL PUINT
©F SURFACE NBOE IN JeTH COLUMN AND JeoTH
SURFACE PRINT

NOT CURREMTLY USED IN ASTHMA
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f VARIABLE

swoeeeny

VELIC(T)
7P 3¢1)
VITERC]I)

A

VKIN

veLil)
VR

18"}
wis
vya(1)

(k@

UNITS

rew
vow

wee@R DEG R

veoQ
L4 4 4

FT3

orw
*ne

VARIES

IN
VARIES

LIST @F VARIABLE NAMES FMR
AERUTHERM AXIwSYMMETRIC VRANSIENT
HEATING AND MATERIAL ABLATION PRBGRAM (ASTHMA)

ROUTINEY

STORAGE
oogneny
BLANK
SLANK
BLANK

LOCAL
BLANK
BUANK
LK

LECAL
LBCAL
LOCAL

LYCAL
BLANK

ASTHMA
DE3CRIPTION
PPPBRVRONPrY
BPTION 1 VIEW FACTUR FOR NUDE
OPTION 3 VIEW FACTER FUR NODE I
VALUE @F INDEPENDENT VARIABLE IN SURFACE
ENERGY BALANCE BBARCH AT IeTH ITERATIWN
FER CURRENT SURFALE PUINY CUNSIDERED
FLEATING VALUE UF VUTILITY INDEX
NBT CURRENTLY USED IN ASTHMA
VELUME #F NODE I

TABULAR INTERPULATION RATIV RETURN:D BY
LBUK BUBRWUTINE

UNEGQUAL DIFPUSIUN EXPONENT
SAVED VALUE ©F WLOQ

UTILXITY VARIABLE USED FOR GUTPUT
INTERPOLATED FHOM LOOK

AXTAL LBCATION:- 8. Cunken  "YRFACE PRINI
FLOATING ZERD
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SECTION 3
FLOW CHARTS

Computer generated flow charts were produced and are given in this section.
The flow charts show transfers as lines on the right edge of the figures and
Do-loop blocks on lines on the left edge of the figures. Routines are
presented in alphabetical order.
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ARCAST PAGE NO 1

c
¢
;
g + EQUIVRLENCE STHTEHENTS
G
C

L
00000040040000008008000000580000888400080488080880800000000048080004040404
c 4
c RARRCAST PROBRAMN s

C -
G4 100445400050 00000 00404000000 08008000 00000000000 0064 0080400840400 040400

SEE THE FULL LKSTING OF THIS ROUTINE FOR--
DIMENSION STATEMENTS
+ COMMON STRTEMENTS
+ INCLUDE STATEMW

+ DATA STRTEMENTS
00000‘006«‘600‘000#0600¢¢0000000000000000**‘00#&00000000000000#v’b‘*‘.

[ EX XXX E XN 2]

300 FORMRT(213.10E6.4.711)

301 FORMAT(4E?,B)D

302 FORHHT(#Il,IZ,SES 4>

303 FORMATCI2,78.2,5F10

9080 FORMAT(I2,8E6.4)

304 FORMATCLHL.25X, 7 IHREROTHERM AXI-SYMMETRIC TRANSIENT HEATING AND MA

1TEKTAL ABLATION PROGRAM/{13X,4HPARGE, 13//)>

305 FORIIAT(L2R6)

306 FORMAT(//L11H INPUT DATR//27H  DIMENSIONS OF INPUT DATR//LI4H  TI
IHE SE TEMPERATURE G

NSIT B PER CUBIC FT/112H SPECIFIC HERT

3 BTU PER LB DEG R CUNDUCTIVITY BTU PER FT SEC DEG R ENIS
§SIv IMENSIONLESS/-105H  HERT COEFFICIENT LB=PER 5Q FT
5 SEC ENTH RLPY BTU PER-LB NODAL_COORDINATES
BINCHES/¥4H RESISTRANCES S0 FT SEC DEG R PER BTU///20H PRO;
708L.EH CONSTRNTS//85H MHAX NMAX INIT TIME FINL TIME  PRNT
8TIME TIME INCR  TIME CNST /)

307 FORMAT(//20H  NODAL COORDINATES//BX. 1HI.S5X. 1HJ.5X,5HRCCIND, 7X, 6HZ
LCCIND, 7X, SHRNCIN), PX, 6HZNCIND /D

308 FORMAT(13H NODAL DATR//97H_ MATL THTA SIDE ENTB HTTB  HEAT CNS
1T INIT TEMP  CONT RES A CONT RES B VF1 YF3/)>

309 FORMAT(23H MATERIAL PROPERTIES TRABLES/)

R

aons

8
A
B
1

o =3&
m

310 FORHHT(IIBH HMATERTAL NO 13//73H TEMP DENSITY SPEC:
LHERT CGHDUCT E SSIV CONDUCTZ/)

311 FORMART(//20H HERY TABLES, OPTIONI2/

312 FORHHT(lEH FEEHE TﬂBLE NO.I9//50H TIME HEAT COEFF RECOV

3131F0R¥ST(//22H HHLL ENTHHLPY TABLE//34H TEHP ENTH 1

314 FORMAT(1X.216, SX SCELL. L IXD//0
315 FORMAT(LX,BEL2 i
316 FORMAT(LX, 5!5 2X 6CLPIELL.3,1XD)

3Lp FORHﬂT(l?H HERT TABLE NO.197737H TIME TEMP RECOV

1 E
318 FORHHT(SX 13,3X,13,1X.4E13.5)

319 FORMAT(//712H QUTFUT DATA7/28H DIHENSIONS OF OUTPUT DATA//1184 |
TIME C T0T TU

1 SE UR, INT

2 -CONVECTIVE HERT COEFF LB PER SQ FT SEC/115H _ TEWPERAT,
3URE_ DE6 R NET AND - QCdNV BTU PER 80 FT SEC

¥ T BTY PER 8Q FT//

Q70
320 FORMAT(216>
821 FORMAT(I2, 10EP,5)
322 FORHRT(//30H H ¥S TEMPERATURE, TABLE NO, I2/3X4HTEHPSX1HH8X4HTEHP
8X1HTEMPSXIHHBX4HTEHP9X1HH8X4HTEHPSXl

323 FORHHT(/ 234 HYS TIME. TABLE NO. BX‘HTIHESXIHHBXQHTIHESXIHHBX
quTIHESXIHHBXHHTIHESXIHHBXQHTIHESXlHH)

324 FORMAT(LOE1

332 FORMAT(/ lllH NODE TEMP NODE TEMP

4, |
1 NOOE TEMP NODE TEHF NODE TEMP/)
333 FORhﬁT(lDX 5¢15.4.€12 .4

334 FORMAT(LEX,
1 T2H  TIME OTaT, SUR -QTOT, INT  CHSY ENER CRNODE
]ME_ZX,llH ACT D-TIME/> ’
.1X),213,15,2E18.5/>

4D -
10H=--~TIME DEPENDENT BOUNDARY CONDITIONS---/1H > -

2
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ARCAST PAGE NO 2

y

L8, HPRESSURE, 3X, ?HBLOHINB/QX BHCSEC), ?X.ﬂHOPTN SX.UHENTHHLPY 3X.
25HH ERT RATE. ¢X, SHCOEFF, 14X, SHREDUCTION/28X, BHCBTU/LB). 2X. L IHCBTU/
30 FT-,1X. 10HCLB/SQ FT-.3X, 5HCATHY, 3X. SHPARAMETER /40X. THSECOND).

X, THSECOND))
5350 FORMAT <9X.4HTIME,8X.HPROB, 3X. §HRECOVERY, 3X.9HRRDIHIIOH.4K,4HH€RT
SSURE 3X, THBLOWING/9X, SHCSEG) , TX, $HOPTN, 3X, 8HENT Y.3X,

lSX gHPR
HERT RHT . 4%, SHCOEFF , 14X, SHREDUCT 0N/ 28X, 8HCBTU/LB). 2. llH(BTU/S
3nggﬁaéX.10H BTU/8Q FT,3X, 5HCATM), IX, SHPARAMETER /40X, THSECOND).
836 FORMAT <BX.F8, .8K.I2 $X.2¢F8,2.3%).F8,4.3X.F8,5,IX.FE.3
- 587 FORMAT <iH /9 X BSHCHICHD = PHI/CEXPCPHIY=1.3 NHERE PHI = 2 +BRPeH
538
55

Ll o

10QT/CHO. BRP I
FORHHT(//2?X30H---3URFHCE EQUILIBRIUM DATA---)

2 FORMAT ¢9X_4HTIME,BX, 4HPROB, 3X, THIURFACE. 4X. THSURFACE/IN, 5

- 17X, $HOPTN, BX, 4HTENP, 85X, 9HRECE9910N/28X,7H(DEG R),8X,6H(H]

- 556 FURMAT CIX.4HTIME,8X.4HPROB. 5X.4HYIEW,5X, IHRADIATION/9X.5

17X, 4HOPT§ .4, EHFACTOR, X, SHHEAT RATE/38X, 1LH(BTU/SQ FT-740

; 27HIECOND)
- § 80" FORHATCES .4, 6X, £6,5. 6.4 F4 2. £7.9.8X. 268 5. 86. 11. 12X,
81 FORMATCER 4,85 .,x es 4.F4.2,EP.5,6X,2E8.5.A5 11, 12X,
82 FORMATCER 4. Sx B4 hL R Fy 2LET 5 0% 2E SI1. 12X,
88 FORMATC//6K, LN INETIC8 PRH SELD 3. X, JONPRESSURE 2K .
17X, 2<CY4HTEMP, 5X, 26 HM~DOT - CHEH ROD SURFACE. 3X>/6X.243
2CHAR/CM _ <BTU/LB) SPECIES, 2X
§790° FORMAT <5X.2BHNG RADILS conascr:ou O CH>

3791 FORMAT(3F8.5.F9.4,F5.3,2F9.3.1
5792 FORHHT(//SX 3HP -,F974 4H HTM//BX 3(25HTEHPER9TURE EDOGE ENTH )/

3 16X,3¢25H <DEG R) :
< 5783 FORMAT ¢//GX.37HBAD SURFRCE EQUILIBRIUH TABLE OF TYPE, 12)
: 5794 FORHRT ¢//8X, TYHEQUAL MASS AND HEAT TRANSFER COEFFICIENTS AND EQUR

DIFFUSION COEFFICIENTS)
5795 FORHHT(SX.F8.2.2X.F7IH.2X.F8;2.¢X,RS.lX.F8.2.2X.F7.4.2X.F8.2.4X.H8

§796 FORMAT(2F10,0,3¢9X,11),6([1.F5.0)
§797 FORMAT{//BX. $5HRHTIO OF MASS TO HERT TRANSFER COEFFICIENTS =.FB.,3/

- 13 GX 28HUNEOUHL DIFFUSION EXPONENT —,FG 3
3 5798 F CEX.F9,2.4X.F9.2.3X.F9.2.¢X.F3
g 22 3X 9 2,4X,F9,2)

5799 FORMAT ¢6X.SEHHEAT TRANSFER COEFFICIENT HULTIPLIED BY (R INITIAL/R

3 1 CURRENT)#e1.8)
581 FORMAT (/34 X2OHBACK WALL CONVECTIONLOXSHBACK WALL 10XIHRESERVOIR/

‘f 132X23HCOEF BTU/FTSO -SEC-DEG R8XI10HEMISEIVITY8X1LHTEMPERATURE/
237XF10.4, 18XFE .3, L0XF10.2)
OLSIFORMHT(ZSH.OUT OF RANGE OF H TABLES/SXTH TEMP= E9.%,10XGHTIME= €3,

¥)
820 FORMAT(S54H IS LARGER THAN THE LAST ENTRY IN THE WALL ENTH, TABLE)
821 €ORMAT(55H 1S SMALLER THAN THE FIRST ENTRY 1IN THE WALL ENTH,TABLEX

822 FORMAT(UHOTHE TEHPERATURE OF nparyy

,k 823 FORMAT(Y9HIS LARGER THAN THE LAST ENTRY IN MATL. PROP. TAB,I3)
- 824 FORMAT(51H1S SMALLER THAN THE FIRST ENTRY IN- MATL., PROP, TAB.I3)

EC).

(§
PP
SEC).

C~~---GENERAL CONSTANTS

3 FT=.083333333

Y i . RANK- = 459,686
ZR0=0,0
PIB=.021B16616

] INCH=5

A INPUT=5

4 . KOUT=6

i sxg- 48LE-12

=]
Comnme MAIN INPUT BLOCK INCLUDING OUTPUT LISTING OF INPUT

A

oA

Lo Rl e Y R

I

PRI

L,

AR A bl D o B AL A s Sl )

PRRS RN

R P

L P . L N T T

l,;

225 WRITE ¢6.30y> NPG
READ <%,308) (RECORDCI), [=1 38
WRITE (S, 305) ¢RECORD(T), I=1.36)

A HRITE (6.3
2 RERD <%, 900) HM NN, THI, THF, TRP, DLTH, ETH OH2,BRP, HCORY, EPSW.,TRES,
o 1KASE, KSTRP. KRESC, KSLOP, KCENT. KLOG. KORTG

KSLOP=KSLOP+1

KRESC=KRESC+1
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: ARCAST PREE NO 3' g
. H * 1 . N
H 1
i ! i ¢ ' ‘ f
SGEP=ST6VERSH “d
. sesspsw oossqp ) : : i ;
TR2=TR ‘ ' \
TR‘:MOOZ :
: i l . X . ; *i
, L IFCETA) 2289,2209,2204 , AL '
: l : ]
[2259 ETA=0.TS’ N | ,
* ‘k 1 " :
. ' :
225% CONTINUE : i
HRITESE',314) MH.NN. THI. THF. TH®, DLTH, ETA :
¢ .| .  RRITECKOUT.581> HCONV,EPSH. TRES ' ' o
H . ' . ; i
: TFCTHP) 2255,2255, 2267 R '
. . !
B l ' ro
Q [2ze7 FPTCEC>=1 E¥30 ‘ % ; | .
i ’ ' ) ! '
H
) | 60 T0 2286 ] '
v 1 ¢ . ]
i _ i i
2255 READCINPUT,2252> CPRTICI), TPTCECT), I=1.8) '
TPTCGC8)>=THF ‘ ; C ,
i
¥
‘ | 00 2257 1=1.t ; ] .
i * - i ' '
! ) L4 t 0 !
[, TFCIPTCETS) 2280, 2288, 2287 ! ' ] ,
v . R ; * . .
; [ 2258 TPTCGCT)=THF il - . g I'
Y - — .
i i
H b { . v
. | 2257 CONTINUE o ) ! . | {
' ! ' , 3
CALL LCOUNT <5, LCT.NPG, RECORD(35 5>
HRITE ¢KOUT, 2259 ) C
. ' 2259 FORHHT(//IHX 21HOUTF'UT TIHE INTERVHLS) ' !

2280

CKOUT. 22602 PRTIC(L), THI.TPTCE
"'ORI‘HT(/ZI.X l?HUUTPUT INTERVAL .F? 4 13H SECONDS FROYH.F9 .4y
H SECONDS UNTIL.F9.4,8H SEC ONPS

$

&
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ARCAST

PRGE NO ¢

JJFCTPICECL)-THFY 2061.2263.2283

v

I ]Fl(TPI'CG(_I)-ﬂ-F) 2266,2284,228% -

22684 CALL LCOLNT(I LCT. NPG, RECORD(!S))
? R’U;D.

3.4, 25H SECONDS UNTIL FINAL TI

TPTCEC]
NTERVAL 'ﬁe" .4, 194 SECONDS -FROM,

I 60 TO 2263

-

I Y

1
I—ZZ“ CALL LCOUNT (1,LCT,NPG, RECORD(3E))

t

l 2282 WRITECKQUT.2280> PRTICI),TPTCGCI~1), TPTCECI)

—T

l '2283 THP=PRTI(1)

| IFCTHP) 2268,2268,22%56

gy

L

[2288 ThF=ral ' ;

I‘ 2256 CONTINUE ¢

F IF(KSITRP-Z) 2250,2261,2281

L L]

12251 REHD (5,2252> (TPNCID, I 1.9
2252 FORMAT (OFI 00

L

2250 CONTINUE : '
N=NN+1
' HuMit+1 '
. K’=° I i

H "
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RRCAST PRGE NO 8 ﬁ
l 00 200 J=1.N J
‘ | DO 200 I=L.W |
+
v = ¥
REHD (3, 901) ARCK) , ABCK)Y , AGCKD , ADCKD
Y CRCKY=RRCK -
\ ]
ﬂl 200 CZ<K>=RBCK) ]
CALL LcmM( MHeNN-4,LCT, NPG, RECORD(§5))
HRITE (6.308)
K=0
‘ DO 201 J=L,NN ]
‘ | 00 201 I=L.MHn l
x-x+1
READ ¢ MATLEK) . KTHCKD . KSHCK ) , KWECKD . KTUCK ) , CONCKD
tx;noo CRﬂ(K) CRBCK), YF1¢K>, VF3<K>
R 3
IFCKT> 2007,2009,2002 )
2002 IFCKSH(K>-1) 2005,2005,2003
r .
2008 IFCKBH(KT > 2007,2007,2004
; A 4 N
| 2004 KBNCKT)=1
y
I 60 TO 2008
oy A v ¥ 9
3-6
o e S S e (

A

R

e

e a sy

itvady

L S

S NPRRTSRT

Lo e b g aa

Y N N
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@ ARCAST PAGE 0 § 0 ) Q 3
o
¥ ]
l 2005 IFCKBH(KT>-13 2006.2007,2006 1 3
4§ M i
| 2008 KBNCKTI~0 J :
—
[— 60 TO 2009 ] v

2007 HRITECKOUT.2008) KT,K,J,I,KGH(K>

2008 FORMAT(// 10X, 25HASSTGAMENT OF TIME TRBLE 12.9H TO NODE ,13.70H COM
1FLICTS IN BACK WALL/FRONT WALL SENSE WITH AN ERRLIER ASSIGNMENT OF
2/10%, $2HTHIS TA3LE., QUIT J0B. COLUMN IS ,I13.9H, ROW IS ,13,1TH, SI
3DE HEATED IS .11

o L STOP 7 7* 7— I 3

P80 Y b s A Rt

Iy ' ' ’ f
[2009 CONTINUE ' ] 3
TECCRACKD ) 2000.2001,2001 ;
¥ i
2000 CRACKO=-CRACKD
KORPCK) =1 I :
[ @ mzo ; , |
+ y
[7301 ¥GRPCK)=0 1
3
201 HRITE (6.316) ATL (K, KTHCAK) . KSHCK ) . KRECK) , KTU(K) , CO %
1<K, TA(X3, CRACK)  CRBCKD, vmx) YF3LK> 3
CALL LCOUNT (2, LCT, WG, REGORD<I5>> i
HRITE (6.308> :

RORD ¢5-309) NHT

Jn0

lF

202 J3J+l - -
CALL. _LCOUNT(5,LCT,NPG.RECORDC35)>
B;E{TE (6.310> J
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ARCAST PRENDT o ? /;

PR i

A 209 READCB,S090) NC,TT<I,J7.RT<1.J5.CPTCT, 43, CNT(T, 33, EPTCT, J5.CHT2¢T,
: RTCT, J)aRTCL, J)
: CALL ' I.COUNT(1.LCT, NPB, RECORDCIED >
. WRITE (£,31%> TTCI, 3> RTCT, U5, CPTC L, J,CNTCT, 3)  EPTCT
3 1.3, CNT2¢I. 5
! | -
TF CNC) 208,209.208 L
E‘ I 3
268 I=1+1 :
3 l | ¥ 3
- g
3 | 0 10 203 [ é
s i
E f ) ;
3 200 TTANCII=TTCI, J) ’ i
k ILOCId=L : ;
1 THICI 5]
IRCID=1 :
THZ¢L. d>=0. y
! )
TF<J~1) 2053,2050,2053 l )
E
2050 CONTINUE ! ;
1L0¢19)=1 ;
IRI¢18)=]
1R¢18>=1 i
I ' 3
[%9%9 CoNTINUE ; - ] 3
’ :
g . 4
| 00 2051 L=2.1 : : 1 3
Y 5
o 2081 TRZCL, >=THZCL=1, J3¥<CRTIL, I+CPTIL-1, 10572 #CTTKL I3-THL-1. 055 | )
N
i
T2=538-, i
y CALL LOOK<Y, TZ. TTC1. ), THZCL. J3.0.0,0, HSH. HA, L) !
' i
‘ 7
‘ _ 00 2092 L=1,1 f :
- 4
: i
\ : 1
v 7052 THECL.5=THECL. J5-FSH | i
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. ARCAST PRAGE NO ¢ B
: | TFCJ-NHT5202,206 . 206 1
[6==-=-TIHE CHEATING) TABLES ]
K1
208 CALL Lcuwm LCT, NP6, RECORDC35)> 3
% um .534) 3
KNN=0 j
207 J=J+L i
NTH=0 b
8 19=0 k-
- KN=y i
: NOPT=0. 3
: 371 NTHSNTATI 7
: READCS 3035 NC., THTCNTH, J3, RETCNTH, J3. TARCNTH, J3. CHTCNTH. J 5.
, nprmm 4, TBRPCWTH, J) :
TIFCTBRP(NTH, J3) $PW,975,3T4 .
‘ : a
[ 375 TERPCNTR.D>38RP ’ ]
i’ h ;
r‘m T9=1 - = - | b
- - —1 2
b | 7 IF(CHT(NTHM? 992,342,343 7 ] ;
= g
- 342 1J=2 = 3
; 3% _ | { !
- ?
: f — ;
- . | “IFCRETCNTH, J>~2,5 3%¥,344.343 — Y i
: - { i
[ 1= ; i i ] 2
E
| 3¢9 JOPTCRTHI=1J I )
B | g
r IFC1J-18> 345.346.340 B
i ) 4 :A E
]

A
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ARCAST . ' PRGE NO 9
: B ? )
- '
! i 1 i '

%8 NOPT~NOPT+1
19=1J

E l 3§98 IFCNGS 872,971,872 v , . .

, 4
K ‘ i ) Eq
- 372 IL0CI#20)=1 : : 3
s IHICJ4200=NTH ' - k
4 IRCI+20)=1 ‘
CALL LCOUNT(-3,LCT, NPG. RECCRDGS)) 1 H E
HRITECS. 83805 J . . _ ;

5380 ;gn:‘mmsx.umme TABLE NUMBER .12/)> ! . ; .
2 B

et r's

1 | I A

i
!
3 i = T
{ l 00 8478 I=1,NTH \ 73 . ]
; .

i ¢ GALL_LCGUNT(T, LT, PG, RECORDA5) ! i . ‘
S 1J=10PT<I) 7 o ' t
| ’ T . .
j + : , ‘
! IFCTI-TS) 347,348,347 : i 1K
H . ~ I +
] * 1
; 37 18510 — T \
LCTXad i
: 1F¢1J,EQ.2) LETX= . .
: CALL" CCRORTCLETX, LoT, kPG, RECORDC38)> ! . ; k
' 4
, : : 1
60 TO (3471,3472,34735,1J ' - i , ]
j - H ¢
= ) S o
 3%71 KT=KBR(J5+1 R ‘ | :
= - E
| - - 1
| G0 TO (34TP,5478),KT j o i T :
* ‘ ! B ¥ i
[ 9977 WRITECKOUT, 595> ' - 1t ' P
- ; - iy *
: ‘ ‘ P ! ' ! 1
I 60 10 3¢79 i : | 1
i P 2 :;;
iy i NEER i : :
| 3%78 RRITECKGUT. 53505 P | | ) . e
‘b . C 1
v ‘1
9 J 3479 CONTIHUE R " T L,<,‘, 7 ¢

|
i

v -

|

i‘n‘ it S o hd)




3 bl b o - - - — . .
o FE — ' e e e
| {
|
i
PRAGE NO 10
il 9949 § ¢
* [T W |
| B
NI . [ e To % 1l 4
g l $4T2 WRITECKOUT.552) J
l B ]
[ 60 TO 3¢T8 ]
§ "
* — &
[sm WRITECKOUT.558) ]
z } |
) I . GO 10 3475 - 1
i ; ~
' 3¢9 60 7m 53"'&;3175.3175).” ] y
i ) ‘S"il WRITECG,536) THT:I;J).!J.Rél‘(l.J).TOR(LJ);CHT(I.J»
. {TRPTCT.J)>. TBRPCI, J> :
i
e GO 70 3476 |
t i
I 3478 HRITECS.338) THT(I.J)>,1J,.RETCI,J).TARCT, JO ] {
B I 3478 ’CONTINUE : - J
- ]
‘| WHT=J j
hd k4
‘ TFCKND 3732.3732,373 -
4
1
[ 373 00 3781 1=1.NTH ]
' t - ]
¥ 1 )
l 3731 TPICI.J>=ALOGCAMAXTICTPICT, J). ,000001)) ) ]
L 4
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ARCAST PRGE NO 13

KNN=1

s
i

3732 IFCNC) 207.207,873%

9793 IFCKNN) 1390, 13%0,928

328 ERLL LCOUNT(2,LCT, NPB ,RECORDC3S) )
C-~-~~SURFACE THERMOCHEMISTRY TABLES
EggD(INPUT,.')TSS) ChHS, VFZ.bR:NST,KTCTB, (KMTLCID, DELHFCT), I=1,8)
VKIN=
DH2S=DH2

l IFCNST) 2900,2900.2901

I 2900 CMH=CHHS ’ J

[~ &0 3902 -

S

2901 IFCKNGT-777) 2909,2903,2903

72903 IF(CHMH-CMHS) 2907.2905.2307 ; B 'L

2905 CﬁLleLngT(gals.gT NP8, RECORD(350 )
2908 FORHHT(// 10X, SOHSURFACE TABLES ARE THE SAME A8 IN PREVIOUS PROBLENW

GO TO 1390 ” - I

P

2907 CALL LCOUNT(Y.LCT.NPG.RECORDC35>)

WRITECKOUT,2
2908 FORMAT(// 10X, 72HPREVIOUS SURFACE TABLES CALLED FOR BUT CM/CH RATIO
1 HAS CHANGED, QUIT JOB//)
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ARCAST PASE NO 12 9 A
o 8 A
2909 CALL LCOUNT(¢,.LCT.NPG,RECORDCIS)) 1
HRITECKOUT,2910)
2910 FORMAT(//10X, TOHPREYIQUS SURFACE TABLES CALLED FOR BUT THIS IS FI \ 4
1ST PROBLEM. QUIT JOB//) 3
l
l |ToR l b
- _f ]
| 7902 KNSTaTT? ] i
| “1F (R8> 92€0,9240.9261 B
- l - - ¥ ]
[92%0 WR=0 ) ]
— ;
9281 CONTINUE -
- HL8=-1
NSEN=-1 3
1P=1 3
IPN=1 £
1=1 ;
IN=1
=0 ;
2800 J=J+1 ) - ]
G0 10 (2911,2012,2918,291¢),%7CTB
i
i
2911 READCINGH. 87905 PSY. TLHC(J. T, 17>, DAY, HLQ, TTSCJ. T, 195, TCHER<J. 1.77)) | : 5
1. TSENCJ ). TSURFCU) . J - L 2 3
' ‘ ’ 1
[ GO 10 2916 1§ s
2912 RERADCINCH,. 3781, PSY, TLMCCJ. I. 1P, DMS.WLY, TTSCU. I, IR, TCHEMCY. 1, IP) - N 3
1, TSENCJ >, TIURF CJ) , JNG ) ¥ iy
| (.
] 80 10 2916 i ; : | . i
- - ~ 3 4 T
2913 READCINGH,5782> PSY,TLMC(J, I, IPY, DMS. WLQ, TTS(J. 1. 1P>, TCHEMCJ. 1. IP)] |- - »|
1 TSENCJ >, TURF<J ), JNG %j
i 7 & YVYAY ;j
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ARCAST

PRGE

NO 19

o

l 2918 JNG6=JNG-1

67 TO 2915

P

2914 RERDCINCH, 57912 PSY,OMS.TLMCCJ, 1, 1IP>,TTSCJ. 1, IP), HLQ, TCHEMCJ, 1, IP)
1. TIENCJ >, UNG. TSURFCJ)

kr,

I 2915

CONTINUE

IFCJNG) 2817.2817,2821

| aslLr

TSURF<J >=BLRANK

[2821

CONTINUE

- IFCTTS(J, I, 1P)) 2803,2882,2801

2801 175CJ. 1. IPy=TT18¢J, 1, IPyel.8
TCHEMCJ, I, IPI=TCHEMCJ, I, IPYe1,8
TSENCJ)=TSENCY Y41 .8
| 60 TO 2805 |
| 2803 T7SCJ.I,IP)=-TTSCJ. 1. 1P | Y
| 2806 1FCHLS) 2809,2807,2807 |
| 2807 1X=4 ‘];

IFCHLS-NLQ> 2824,2811,282¢

’
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ARCAST PRGE NO 4 ﬁ] @ g 0 @ G

b ]
4
12009 HLS=HLQ J 1
- 2811 IFCNSEN) 2802.2828.2828 :
f1002 IFCING) 2800,2804,2004 | \ R
v
2304 NSEN=J-L 3
ISENCIP)=NSEN p
[ JF CNBEN-1> 8806,7808,7808 '1 - |
. | ]

_____j 7808 00 2808 L=1,NSEN - J

TTSENCL, IPX=TTSCL, 1,1P)
TZSENKL, IP)=TCHEMCL, 1, IP)

‘ | 2808 THBENCL., IP)=TSENCL) - i )

L}OOS GONTINUE ’ I

:
3

Sareny

IFC(NSEN-1) 2820,2820,2808

4
2808 CALL. SLOPQCWSEN. TTSEN(L. IPY, THSENCL, IP), TCPSENCL. 1P
CALL SLOPACNSEN, TTSEN(L, IP)>, TZ9ENC( L, IP), TCZSEN(L,I
LLL=CHSEN~1)/9+1

kN

&

[
4

Ve

bt <

IFCIP~17 2815.2813.2815

i

Sdama

2813 CSL#ELCOUNT(23§CT -NPG,RECORDC35>)
WRITE (KOUT,5797) CMH,HLQ

~r

o,

IF <(NR) 2818,2818.2818

L]

b8
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ARCAST PRGE NO 10 WWQGQ@
3
[24T8 WRTTE <KoUT.5799) iy Y
i. \ 4
r 80 10 2015 1
Y )
Lglll HRITE (KOUT,5790) ; ]
| ’
2418 CONTINUE
LL=1P-1
l TFCLL) 28150,28151,28150 |
-
1 28150 CALL _LCOUNT(7.LCT.NPG, RECORDS357)
3 ITECKOUT, 7135
3 713-FORMATCLH 5
WRITECKOUT, 712> LL,KT,DH2 v
712° FORMAT (5X, TYHTHIS COMPLETES THE INPUT AND DISPLAY OF SURFACE THERM
"1OCHEMISTRY. TABLE NO. ,I1,1H./5X.7EHTHIS (RBLE HAS INCORPORATED BY
2USER ASSIGNMENT THE SPECIFIC HEAT OF MATERIAL/SX.YHNO, ,I1.3%¢H AND
3,RCHEAT OF FORMATION VALUE OF ,F5.0.31H BTU/LE AT 536 DEGREES RANK
28161 LLLM=HAXOCLLL.0)
CALL._LCOUNT (LLLH#+6.LCT, NPG, RECORDC35)>
KRITECKOUT,5792)P8Y
I “IF CLLL-1)> 9819.8819.8813 -
(6819 00 2879 L=l UL ' ]
[ TF CNGEN-LL) 7819.5819.6619
6819 INT=CNSEN-LL)/LLL
M2=LL+INTeLLL
\ WRITECKOUT.5798) C(TTSENCL, IP), THSENCL, IP).LaLL. M2 .LLLD
[ 7419 CONTINUE i
[ 2419 CONTINUE
l AYYYATYY
N RGIECT) é
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ARCAST BAGE NO 1§ A
08600646 §
[ 7919 CONTINGE ] t j
L §0 TO 2862 | k
L Y - .
+ ' J
2420 NSEN=0 5
. IX=9% Y

TFCCHA~1,> 2807,2822.2820 :
L

l L 3

1;2.22 IX=2 ’ - | ¥ !

B by 4
¥ :
| TFCALA) 2824,2826, 2624 . - | ) : 1
; L

2824 WRITE (KOUT,5793) 1X -

¢ TIXE L E

4 3

sTOoP ] ] ] . ;
) iy ) ;

2620 1FCIP-1) 2062,2061,2662 : i ) ! ;
[[2420 TFCTTS(U. T, TP5> 2629,2632, 2829 L ;

: - Y ;

4
. 2829 TFCPAV-TPRCIPY) 2892,2890,2892 i - LE: 1
4

~ - ' a‘
) 1
{2830 IF<DMS-TMGCT, IPY) 2834,2800,283% - 3
L ]
. T i

- ] i
2832 1PN=IP4L i : . ¥

NMBCIP)=1 ;

IN=0 : ) :

NSEN=-N3EN : L
i l’ 3 ,3
[0V TR=TR 7 : l ‘ .
f; . - - b Yhdy ¢ v
H ;
H 0 5008 6 i
{ i

b

%

'2

‘
.
o :
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ARCAST ' PAGE NO (P
: 1
¥ » y z i ,
H
TRICT. TP5=ieT
NMCaJ=] - ‘ i '
. 1Xa8 !
. - 1 ‘ '
JFCNMC-1> 2629,2629, 4652 : g .
i t - ‘ , ’ r
- [¥452 CONTINGE
CALL ORDERDCNMC, TLMGCL : P>, 1
. SALL BEQUACMC, 1278 Lot P>,TCHEH<1 1., IP) TEENC I3, TSURF(i))
]G * ‘ 1 ! ¥
aPe=o t
el KHTL(IP) ‘ : X
y 1 i H
, .
[ TFKD> 2wave. 2896028381 T 11,
t - i ' .
29360 DH2=DH29 ¢ 7 g g .
T KT=1 ; ,
- L 4
[ &0 10 29882 i al ) .
S - —
. . ¢
i 4 * - - - R ‘
=! ; L + — : \ 4 ]
{29381 DH2=DECHF 1P : N | l 7
1 : 7 i ' 1
¥ ' ) .
24352 CONTINE | T .
NLOCE. 1Py=1 ' ' : ‘ .
KHICT, IP>=1 o !
___[[3952 10 2852 k=1, ) ; {
i = T - T
. ) x ' H
BP=DPEFTLMC(K. I, 1P) - T ,
CALL LOOKCKT, TT8¢K. T, 1P), TTC1,KT>, THZC1,KT),0,0.0, HOH,CT2, 1) +
HCH=HCH#DH2 ¥ .
‘ i
3 f v X . I
[FCNGEN) 283%,20836,2638 - ; 7
¥ R
. i . H i
[2897 “TCHERCK, T, TP>=BPGeHGRFTLIC K, 1, TPY*HCH-BP#T9ENCK> ]
|'_‘ 60 7O 2840 " : — ; ' 1
- = - 4 vAAYY Y
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PAGE NO 18

90049398

1<1,1PY)

2030 CALL OBLEC1,TTSCK, 1. IP>. HZ. TSENCTP), TTSENCL, IP), TZ8ENCL, 1P), TCZSEN
'&H.Lpt)l?LE(l TTSCK, 1, IP> HE. ISENCIP). TTSENCL. IP), THBENC L, IP), TCPYER
TCHEM(K.I IP)%PGOMH*TLHG(KJ IP)'HCH-BPOTSEN(K)+HZ-TCHE|1(K.I 1P

284D IFCTSURFCIO-BLANKD 28%4.2842.204%

’ ! -
]

A

[7eez NLOCT, TPYK+T

: TFCIGFIN-1> 2046, 20482024

) 5 I

{

. L“ﬂ IX=1

2848 IFCK-16> 2I§é.2l52.2l¢$ '

1 1

___ _ MR T
[Z8%0 TFCTTSCR. T, TP5-TT8CK-1, 1, TP>> 2050,2450, 2081

i = v B R

[Z950 TG

l_ 60 10 2082

I 2851 KHICI, IPOSK te

b~ 4

! : ‘ , .
‘ Il 2852 CONTINUE - °

1

’ LLL=CNMG=1)72+1 !
CALL LCOUNT(LLL+8

. LCT, NPG. RECORD(35))

i
! I TF CLLL=17 6010.6009.5009

Y ; r?
AR TY - TP W, Ay

T

I 8009 WRITECKOUT.5783) Tl;lG(LIP).TPR(IP)

-

—

N

APEADARE 3 61 pin g g
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ARCAST

PAGE NO 19

| 00 800§ LL=1,LLL ]
I IF CNIiC-LL> 50GH,800T,600T 1L
00T INT=CNMC-LLI/ZLLL Y
M2aLL+ INTSLLL ¥
v RRITECKOUT.BT85)> ¢TTSCL. I. IPY, TLMCCL, I. IP), TCHEN
<L, T, IP), TSURFSL)  L=LL. H2 .LLL)
| 8008 CONTINUE J
__'[ §008 CONTINUE |
| 8010 CONTINUE ]
, ; B
| IF CNHC-1> 44056.3856.38%6 |
| | 3656 0O 28Bs K=1,HNMC |
| TCHEMCK, 1, IP>)=CHH® TGHEMCK, T, IP)~TSENCK> |
I TFCK-NLOCT, IPY> 2856,2854. 2854 |_ 4
v
2954 VK=K
TLACCK, I..IP)=RALOGCANRXLCTLMCCK, 1, IP). VKoL .E-10))
] | 2866 CONTINUE |
4858 GONTINUE
- CALL SSNTCH(3.JJ)
| §O 70 (T10.7117.JJ ]
| 710 GALL LCOUNT(LLL6,LCT.NPG, RECORD<332> ]
) AV ¢

B T TP 11 D S0 P T S

‘
4
E
1
h

AN\

v

et S s 4 o

s ntidats waddl o

2l

it S

<3,

ot

a0 N, R ook e A e e ot L e e 2

P e Tt

15

h
e i s e M SR N D e S s



ARCAST

| TIF CLLL-1) §015.8014.8014

.

UMPED VERSION OF PRECEDING TABLE--~//)
1.IPY.TRRCIP)

DO §011 Li=1,uhL

—

IF CNMC-Li.> §019.8012,8012

f

B

8012 INT=(NHC-LL)ILL1
M2=LL+INT#LLL
HRITECKOUT. 5788

3788 FORMAT(SX.F8.2,
1F8.2)

CTTSCL. I. IP2, TLMCAL.I. IP), TCHEN
2X.F8.2.LX.FB.2.2%,F7 .4, 2X,F8.2,2X,

14L, I.IP),TSEN(L) A=LL.H2 .LLLD
X F7.4,2X,F8.2,

T P SO P D L N W S

If 8013 CONTINUE

b

CONTINUE

| o e

¥

L e D gt e e oYM D

| 68015 CONTIRUE

&

P I ST

CONTINUE

r’711

IFCTTS(JI. I, IPY) 2882,2870,2862

v

PP SN TR )

2861 CALL LCOUNT(S
HRITE (KOUT.538)

HRITECKOUT. 57345

LCT,

NPG, RECORD(35))

IF <NR) 2863,2863,2864

I 2864 HRITE <KOUT.5799)

l 60 TO 2862
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ARCAST

W A st AT Nt N Bl kS0, s = v o ey e 4 n e

o e s e

a3

l

2869 KRITE (KOUT,5T90)

.

2082 TPRCIPN)=PSY
THESIN, IPN)=0M3
TLMCC1. IN, IPN)=TLUCCY,
118 <1, 1IN, JFN;-‘-'ITS {dy
< IPNY=TCHEM(
TSURFC1>=TBURFKJ?
TOENC1) b

1.1P)
I.1R
J.1.1P)

l

GO TO 2800

o

2870 }IiPR—IP

—

DO 2872 I1=1,IP

Y

‘ I 2872 TPR(71)=HLDG(TPR(I))

—i

R(13)>=l
IHI(l9)~bPR

C13)=
HRITE(KOUT,'HQ)
HRITECKOUT.712> NPR.KT,O0H2
CALL SSHNTCH(3.KSSH)

L GO-TQ (700.1390),KSSH

700 BﬂLIfELngNgsLGT NP6, RECORDCY
703 FORMAT(// 10X, 43HDUHP OF TABLE

53

INDICES NLOCT,J) NHICI,J), KHICT, ¥0)-

00701 J=1,NPR

cALL LCOLNT(S,LGT, NP@,RECORD(S
HRITECKOUT. 76
704 FORHHI(/ISX SHIPR = ,I2/4H >

CALL LCOUNT(L,LCT, NPG, RECORDCS

HRITECKOUT. 702> (NLOCI,Jd), NHIC(I.

53>

53>
I.J3,.KHIKL, 4o, I=1, L)
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ARCRST PAGE NO 27
O 8

Y [ 702 FORMAT(20X.3¢2X.12))

T01 CONTINUE

4

B Bl
: ]

i

l 1380 CONTINUE

‘ [ DO 708 IP=1,NPR |

TFCNMBCIPY-19 T051,7052,708

“7051 1X=6 )
) WRITECKOUT,5798> IX ) Y

i §ToP 7 * i ‘ Bl 7

i

a

- 7052 MMC=NHIC1, IP)
NHIC2, IP>=NHILL, IP)
¥ NLOC2. IP>=NLOC l. !P)
KHIC2. [P)=KHI(
: THBC2, IP)-THB(L IP)ﬂi 001 A 4

?I B0 7053 7J=l.Nm 7 I

T7S8¢J. 2, IP>=TTSCJ, 1, IP)
TLHCCN, 2, IP)=TLMCLJ, 1. IP)

i AR

: [ 7058 TCREACI. 2. TPY=TGHENK 1, 1P k 7 ] 7
: [ 705 CONTINDE ; ' ]
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RO2RTCY, 1>

0=0.
C-----NOTE TABLE IT GIVES 'K IN W DIRECTION

]

D0 218 T =1, NMT

3
3

0

e

IF CCNT2<L.I> .NE, 0,0) E©D TO 218

Do 213 J

i
o
»
—
)

CNT2CJ.I> = CNTCJ, 1) . ’ ]
215 CONTINUE
1
i b =
216 CONTINUE

DO 825 I=L.NKN

DSDT<12=0.0 i
DSDTB(I)E0.0
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ARCAST

o

PREE NO 24

‘ [ mowi W

+

) La-1
‘ KT=)

! | [ 00 28 1=L.FA

KaK+L
KT8aKT
KT=MATL(K)
! [;, TFCKT> 827.€27.826 = ;L
v

. 827 JFCKTS) 826.826.829

%29 L=iel
KCAN=K-1

H

I 828 CONTINUE

R S

TFIKT> §291, 9261, 6260
i \
~' 9260 L=Lri -
CANSK
C-~--~FORMERLY EXCLUDED HOLES HERE
C8261 IFCL) §291.8262.8291
, 1267 CONTINUE - ' Y
, #2562 KSURCH=KCAN
1 HATLCKCANS=-HATL (KCAK)
TSCJ S=TACKCAN)
? KSHCKCRANY=1
|, J,
‘ : [ e ;
-4
: W8T CALL LCOUNT(2, LU, NP6, RECORDCA67
: WRITECS . $2925 4
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ARCAST PRSE NO 2%

4

8292 ;9:2?T(/10X.33HERRONEOUS NODAL LAYOUT IN COLUMN .13/)

!

)

€28 CONTINUE

IFCH) €281.6201.8200

8280 TH=THF

r;, 60 TO 458

)

- 8284 gONTINUE ’ )

CALL LCOUNT(S LCT.NPG.RECORDC36)> >
HRITE ¢6.307>

Ceoommm BEOPETRY CHLCULHTIWS

DO 8283 I=1,NN

K=KSUR(I)

L‘J NH L
SRCI>=(CRCII+CRLLIN /2,

SRR

8283 SZ<IXa(CZCJI+CZCLY> /2,

—x
B oiuun

=o

3

s

-

=
[T}
o

00 1 J=L,NN-

DO 2 I=L.MM
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ARCAST PAGE NO 28 s
A
@ B ® 5
i
i’ !
TF CACKK) 1.9.% }
1 i
C---—-PROVISIONI FOR EITHER CENTERED OR BACKSHIFTED NODEY J ’
i
. 3 i
§ IFCKCENT> 9000,9000,9001 i ;
¥ :
i
\ §
rauox ACCK)=, 256CARCIO+ARCKF 1) FAACL Y FAACLET ) j
L 4 :
__ ] !
EE | ;
: 'y ~ q
| 3000 ACCK>=0-50¢CARCK) +AACL)) B ] :
¥ IF CADCK>) 6.5.6 - i
¥ ;
4
3
§ IFCKCENT) 8002,3002,3003 j
| !
[ 3003 an<|<>=i.2§o<aaa<>+na<x+1>+aa<umaq_u» - J i :
7 7 7 3

l 60 106 |

- - — d N

| 3002 ADCK>=0.,50#CABCK Y +ABCL)) J
$ CALL LCOUNT(L,LGT,NPG,RECORDA35)) - 3
HRITECG.318) 1,J.ARCK),ABCKD. RCCKD, ADCK) 3
K
TFCKCENT> 3008,3008,3009 ;
3009 HA=FV(ARCK) FAACKF135-ACIKD — d
HB=Fy+(ABCK ) +ABCKH1D5-ADCKS ;

R l 5C TO- 3010 ¢ ¢ g

3-27 |
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PAGE NO 2T

o

3008 CONTINUE
HA=AAC K)-HC(K)
HB=ABCKY-ADIKD

4

!

3 9010 CONTINUE
3 HC=HA*HA+HR+HB

PLACM)D =FT#SART CHC)
HA=FY# CAACK+L ) +ARCLF1) )~AGCK)
He-Fv-<Ha<x+1>+na<L+1>>-ao<K>
HC=HA®HR+HB#HB

PLBCH)=FT#3QRT (HC»

IF{KCENT> 9011.9041,3012

[T

3012 HA=FY«*(AACL) +ARCL+1)>-ACCK)
HB=Fv# (ABCL) +ABCL+155-ABKD

[47 - 60 TO 3013

oages

i v K rrn 2o,

TR I A W W)

A S 2

s

3011 CONTINUE
HA=AACLI-AC(K)
HB=RBCL>-ANCK>

s

3013 CONTINUE
HC=HAsHRA+HB+HB
PLCCM>=F T4SQRT <HC)

IF(KCENT> 3805.3005,3006

3008 HA=FY«(AACK) +RACLI>-ACIK)
HBaFY+ (ABCK) +ABCL )Y >~-ADCK)
HC=HAeHA+HB+HB
PLDCMO>=FT#SQRTCHE)

l GO TO 3007
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fa

I 3008 PLDCM>=2%0

3007 CONTINUE
HR=AACK> #AACKD
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PRGE NO 28

0

HB2RRCKISRACK+L)
HC=AR(K>#HRLL)
HD=AR (K+130ARCK+L D

SAACL+LD
HH‘M<LM)¢&R(L+1)
HS FEORB(KN(PE HE tHF-H0)

HS=HI+ABCK+1 )0<HB~I-E§P‘1-HH>

HS=HI+ABCL? +C(HE-HC tHH-HR?>

H3=HB4ABCL+ ) #CHE=HA tHD-FF )
Y0LCHY=6.080LT LE-04#ABI (HS)

i

z 2 CONTINUE

K-—KH

L=l+l
CALL LCOUNTCL.LCT,NPG,RECGRD’35))
WRITECS,318) N, J.ARCK), ABCKD

| [T ConTInuE 1
TFCKORTES 3025,3025,3019
3019 K=0
L = MH+L
H=0
[ 00 9020 J=1,RN - J
[ D0 3021 1=1.°M !
X = Ki1 -
L= L4t
¥ = Ml
TFCI-HMy 3022.3023.3023
9022 CATL CUSTRCAECKS , PO7RO. RECRY L5 AOCKT TS, RACKIT) . ABCRT LS,
Rt 8% ]
Yy P i}
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.
[
1} ARCRET PRGE NO 28
1 ® 5§ ®
t ¢ —a
. 3028 TFCI-AND 302W,3021,3021
3
] ¥ Y
3 ' 3029 CALL CUSINCAGCKY, POCKY, AGCL), ADLY. ARCLFID, WBCL¥1), AACLY,
: z LRBELY. HAY
5 . i 8INADCM)™ HA
y ; l, 4
] ; ; 3021 CONTINUE - +
i ;
: ; )
: e
' , Lom L4l Y
E %

| 3020 CONTIRUE i '}

[ AL SSWTCHCI.KSSN) _ = |

I @80 TQ- (3028.,3025),K39K : |

' 3028 CALL LCOWUNT(3+KK, LCT,NPG, RECORD(35))
i WRITECKOUT. 3023 ¢SINACCM). SINPOCM

: 8029 FORMAT( 10X'32HDUHP OF CONDUCTHNCE SlhE FHCTORS//IOX, 15H3INAC 8
; 1INAD//¢8X.F7.5.3X.F7.8>)

: 3028 CONTINE ' ’ : ;

. v e, -

| 00 9028 J=1,N * | ; i
—

e e e

00 3027 1=1,MM ; ; |

oy

K = KFl

L= L

M+ :
HAzAR e+ 1 >-AACK) : :
HB=ABCK+1 5~ABCK) :
HC=HASHRHB+HB

HD=SART CHC)
HE=PIBeHD®CAACKY +AACK 1))
HA=AACLY-AA(K)
HB=RABCL>-AB(K>
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PAGE NO 30

HC=HA‘HA+HB4HB

Y HD=8QRT (HC)
HF=PIB¢HD#CARCKI+ARLCL) >

RACMO=HE

! | 9627 RaCHYHF

K=K+l
Lul+1

7 HA=AARCL)-AR(K)
HB=ABLL >-AB(KD

HC=HA®HA+HAGHB
HD=8ART ¢HC)

ACCMI=PIB*HDOCAR(KI+ARLL )

l 8026 CONTINUE

LU=MM+1
LLaNN+1

I T B0 12 I=2.LU -

'S

| A o ——

=KL -
CALL LCOUNT(L,LCT,NPG,RECORDCS5)>

‘ l -12 HRITECS.318) T.LL,RACK).ABWK> -

0O-8 I=L.MM

K=K+
H=M+1
: 9 HA=PAC(K+1>~ARCK)
- HB=ABC(K+1>-ABCKD
Y. HC=HA*HA+HB4HB
- HD=SQRT <HC

)
ADCMY=PIB+HD*CARCKI +AACK+1))

8 CONTINUE
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00 10 J=1,N

—L

"

D0 11 1=1,K

YO MEHMHL

L=L+1 .
13 ACKMO=ABCM+L)
14 . ADCHM>=RALLD

T
H

11 CONTINUE

1 ;

H=R¥1
L=+l
18 ADCMY=RACL)

L0 GCONTINUE

00 1002 I=1/K

H=n+l

i ['7
A 4

T

t

t

2 .

‘g'lﬂnz RCCM>=ABCHMEL> !

——L

90 1600 J=1.FN

T

$ i

R=KSURCI)

i

l 1000 PLBS(J)=PLB<K)+PLD(K)

GALL LCOUﬂT(;&O,LGT.NPG,RECGRD(SB))

HRITE ¢§.319
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. 1]
, 1
. . ! 4
ITER=(Q
G---~-MAIN ITERATION LOOP
[ 30 T oo SLILge ) |
~ ‘ * = - =

s {
1 [T ovh=100. ] ‘# |
1 ' « H
| Go TO 33 , '

-

l 192 OTH=OLTH

k

" 33 ITER=ITER+1 S : -
c-—--r;ﬂgsam. PROPERTIES, NODAL RESISTANCES AND CAPACITIES
- p— - -— l NV R S S———_ X — — -
| 1F CKLOB> 4939,4839,4339 |
l 1) [ l ‘ g
[4935 C=HH . |

00 39 JU=L.WN

1
H

00 40 III=1.MM

T

I=1+1
Lal+l

: TIFCMATLCIN) ¢2,41.%2

H

1 :

$1° RACID=ZRO
RBCI>=ZR0

1

l 60 TQ 40
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ARCAST PAGE NO 33
096800 4
r ' 1
[ 2 RT=TRBSCHATLII) |
[ TF CTTARCKT)-TACTS) 43,43, %% 1
! .
[+ HB=TACT> l
A 4
| 0 T0 600 ml
¢ 1F CTACIS~TTCI.KT)5 45,46,98
%
[ %5 RE=TACI> * -
L 1N
[ om0l ]
: -
[+ 17=1 ' |
[ IF CTICIT,RD=TACD) 48.38,¥49 I
[ v8 Tr=1741 - B
4
0 10 47 L
l e
¢

9 J

T=lT-1
HC-(TR(I)-TT(JT,KT))/(TT(IT KTO=TTC(IT. KT
HO=CNT{JT,KT)H {CeCCNTCIT,KT)-CNTCIT, KT
HA= CRB(I)+PLC(I) HD
HM = CNT2C(JT.KT) + HC t (CNTZ(IT KT> = CHT2LJT.KTY >
HB = CRH(I) ¥ PLBCI)
HE‘RT(JT.KT)fHCO(RT(]T.KT)-RT(JT KT5)
HF=CRTCJT, KTO)+HC+CCRTC(IT,KT>~CPTCIT, KT)
CAPCI)=VOL(I)eHESHF

l 3

IFCMATLCTIO+L> 50.50,51

I 50

U¢JJ>=ACCIV/HB

FY Y

888086060
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&
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@ ARCAST PAGE NO 34 @Q@?@Q@@
[ RBCI5=0.0 ] v
l 60 70 BL J—-
r 51 NaKSHCIV-1 ]
) — ¥
| IF (KGARCI)) 6106,6106,8100 LLL
5108 IF <N> 51058,5106,6100 v
5100 Emzseprwr.lcr)mco(epun.KT>~EPT<JT_|<T>>
EPSV(I) = EM2 #
IFCN) 5105.5105.%102
v
]
| 5102 60 TU (5108,5104.5103).N L v
T ) n
Lsma CONCTo>=HD l
) T TmE e T - v
I— G0 10 5105 |
, v '
[, 5104 CONCI)=HM ]
“5108 GCONTINUE
KT=IABSCHMATLCI+1))
IFCKT> 53,52,59 -
[ 52 RB(I)=ZRD i
60 10 61
oW l SZXX X2
00608

Sl T o s Vi,

kA0 b et o e L a2
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s bl 296




4 PAGE NO 35 A
: ® ARCRST ®609560 '
Q ] :
;. !
!
3 | G----~FORFERLY EXCLUDED HOLES HERE ¥
3 X C B2 WRITEXS.831) ;
¢ i ¢31 FORMAT ¢10X,27HERRONEQUS NODAL PRRANGEMENT) .
. c TH=THF 3
: . ¢ 60 TO 468 '
i , 4
| v
I 3
7 [ 53 IF <TTMACKT>-TACTFID) 54,50,55 I Nk
] I s
[ 5 FB=TACTHD ] & R
; 4 3
i : | G0 10 800 |
] | } = i
- : -
3 ] 5 IF CTACI+HI)-TTC1,KTo) 56.57,87 | 3
3 i ) ‘
; X
[ 56 HB=TACIFI) - | 4
— ;
l G0 70 501 |
Iy ’ ’
L 57 1T=1 i | 3
=
[ 88 IF <TTCIT,KD=TACI+1>) 69,69,60 ] |
! 3
¢
[ 59 Tr=1741 i 7 7 |
o 4
@
30 710 58 3
l . L""I& 15
@ | g
iy T
80 JT=1T-1
HC=CTACT+1)=TTCIT, KT2 3/ CTTCIT, KT)~TTCIT, KT)) !

HM = CNT2CJT,KT) + HC + (CNT2(IT,KT) - CNT?(JT KT) >
HB = HB + PLDCI+1> / HM .
RBCI>=ABCT+1)/rB

IFCKGAPCI))> 61,81,6000

-

B e ', T VRN SR

v

| 6000 EMLI=EP (T KT)HHCOCERPTCIT, KTI~ERTCJIT.KT))
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ARCAST BAGE NO 38

; @ﬁ 600@G6
‘ A

3 | CALL GRPCI,EN1. EM2.HH, FHS, S16) ]
f ‘ ?
g' 81 IF CJU-HN) §9.62.69 v :
Y ?:
3 [ 82 RACTO=ZRD - J
E: d Y 3
, | E0 T0 40 l 6 ;
* i
[ SY KT=TRBSCRATLILY) ] !
¥

IF <KT) 5.8%4.6% i i i;
| IR E
A l 8% RACII=ZRC . 1 : ]
- 4 : -3
z I ;5
E I GO TO 40 j 3
[ 85 IF <TTARCKT-TACLY) 86.€ .67 ; 7 L §
3
1
[ 66 HB=TACL> ] i
T Y
; I 0 10 600 |
L t o~ _ e ! /
1 « : ]
' 87 IF CTACLI=TICI,KT>5 88,869,869 | 4
3 Ty 3
,2
[ &8 mB=TACL) 1
— 4 i
l GO TO 501 ‘ i
| , €
! ’ |
[ 89T | i
M YY 4 AyVvYYVY 3
' |
® 0 6086806 g
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ARCAST

e e st el = Y W R TR STy

PAGE NO 37

[T CTTCIT, KIS =TALY> TL.71.72
. 1
[ 71 TreTH g ,
I 0 T0 70
v

72 JT=IT-1

HC=CTACLY~TTCIT, KT 3/ CFTCIT, KT)=TTLIT, KT2)
HD=CNTCJT, KTI+HC#CCNTCIT, KTY-CNTCJIT.KTY)

IF(MATLCI >+ IABSCHARTLCTY ) 7200,7202,7200

7200

JFCKT+MATLCLYS> 7201,7202, 7201

a

7202

e :
HR=HR/ (ADC<1>+,0000001)+PLACL Y/ CHOSCARCL) +.0000001)>

RACT>=1,/HA

= Y
G0 TO 40
:‘ x ]
7201 CONTINUE . ) ' i
HA=HAR+PLACL) /HD :
RACTY=RACLI/HA ,
l $0- CONTINUE ; ]
ﬁ ’ i
- A 1
. l 39- CONTINUE J
, !
[ wmea ‘ ’ JIE
Il i
lc NEW LOGIC |
1 1
I 4999 L=-M1 - l

DO 5089 JJ={,NN
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ARCAST ' PAGE NO 38
| 9 088 0§ @
z
l 4
‘ ] __ l , 00 5040 I11I=l.MH l
: } ]
H . . \ .
e ' Tml+] S
: ¢ : L=+t ' i
- “
. 3
IF CMATLCI) 60Y2,5041,60%2 E
N 3 A
T 4
i P
A 2
5041 RACII=ZRO
RBC(1>=ZRO 4|
I 1
GO TO %040 j - g 3
, — E
: ‘ ;“ p
4
50%2 KT=IABSCMATLCI)) - i
CHLLD%??§<§I.TH<I).TT(1,K*).CNT<1,KT).CNT2<1,KT).CPT<1,KT),0,Yzcl)
- . - #
TF <IEX) 500,5017,500
+ Y ”
4§
' 5017 RBCIY=CRACIY+PLBCIS/HH E
Ne=KSHC T )~1 d
3
.
, TFCN)> 8021.%021.5018 ;
l 5018 EPGYCI)=72C4) | ;
i 4
GO TO (5019,5020,5018),H §
| 15020,5019), 17 ! j
. v i
rsols CONCI)=Y2<1) | 4
v :
4
l GO 10 5021 | i
' W §
; Iy d
4 5020 GONCI)=Y2¢2) ‘] i
' 1
h ;
1 [5021 CONTINUE ItL1r¢s1V*rwr \ 4
| .
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PASE NO 38

RRCRST 096006 @
+
TF (JJ-NN> 4998.4997.4958
[¥9sF RACT>=0, - | !
| §0 10 4986 LH

I 4998 RACI>=CR3CI)+PL.L(I>/HD

| 4996 CAPCI)=YOLCIDSRTIKTIOHF

IF <I11-1)> 5000.5000.%5001

5001 IF CMATLCI-1>> 5000.5000,5002

i5002 R/BC(I-1) = ABCI/(RBCI~L>+PLD(]

d/HH)

&

[ 6000 IF <(MATLCI>+1> 6009.8003,56004

N

5008 U<CJJO=ACCI>/RBCI)
RB(1>=0,0

IF<JJ=1y 5007.5007.5006

42

LFUU# IF <JJd~1> 5009,%009.5008

6008 IF CNN-L> 6010.5010,5007

— P . ——

i 5010 RACI)=0,

I GO TO %007
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..'f?' ARCAST PAGE NO 40

N

A
5005 IF C(MATLCL)) 5006.5007.5000
Hy j
v 4
\ 3
b
[5208 RACLY=ARCTS/ RACLOWPLACT) 7HD) ] Y j
- 1
M

§ 4 v
g | g0 10 5007 —Lkr

"

5006 RACLOSPLACT)/ CHOSARCT)S + RACLIZADILY

RACLY=1,/RACLY
7 {8007 CONTINUE b l ;
1

7 _ [ 6040 CONTINUE . l :

$ : ;

' , [5939 ConTINUE ' ) ] 1

iR 221 CONTINUE - J i

V3 C---~~0RTHOGONALITY CORRECTIONS i
17 - | :f
' TFCKORTEY 2210,2210,6060 i

[50%0 =0 ) 1|

l DO 5051 J=1.NN ’ : 4]—

| N0 6081 I=1.MM ’ ]

AL NNV L 8 T R NN

PPN

PRy

M = M+l
KT = MATLCN)

At

e

IFCKT> 5082,5062,50%8

R LN e

P
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ARCAST PASE NO 41 /
@ 098 06060 '
3
4 M
5053 RB(M> = RB(M> & SINAC(M) J Q
1
vy 5057 IF<J-NN) 50594.5051,5051 ! 3
: :
i : ]
9 | 5054 RAMD = RACM) + SINAD(M) | }
J 5051 CONTINUE ] g
2210 CONTINUE i
C-~---HEAT FLUX LOOP g
3 QSUM=2R0 k
- QWLS=ZR0
i KK=MH1aNN 3
1=0
J=1 k
K=-1
L=MM
H=-MM
_ e e e %
l 00 75 JJ=1.NN - ] 3
_ Do 76 1I11=1,H ] 3
! }
T=1+1 .
J=\H‘1' 2
K=K+l P
L=L+1 ¥
Hat+1 i
IF CMATLCID) 114,115, 110%
3 . ’
4
| 115 TBC15=ZR0 I 3
v . 4
I‘ GO 10 76 L f
-—I 2
§ :
115 HASZRO .
HB=ZR0O 1
— -3
3
A4 & F v 9 A4
*) 008 06 6
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‘; ARCAST PRGE NO 42 ﬁ
u ® 988 0§ ©
3 ; *]
‘ j
b N i -~
. IF (K> 768.73,77 1
s . ! k'
o - 1 ¥
; . ? H=PH+TR(K)0RB(K) .
E» HB=HB+RB{ b

78 1IF <J-KK> T8,79.80

it ad
.
-

T

79 HR-PH*PTH(J)GRB(I)
HB=HB+RBCI

-y
A

[ 80 IF KK §1.91.42 | ) ;
Y ;

81 HRHATTACLYRACT) ' * ¥ :
HB=HB+RACT> _

f , : -

- : |

82 1F <> 8%, 8Y. 69 : : t

—
A

83 HA=HA+TACMY#RACH)
HB=HB+RACM)

il 3
B T AT

84 IF <CAPCI))> 85.85,85 ’ )

™88 TB¢<I>=HA/HE ] ;
L'- SR e T mees - v ;
. A
: ]
G0°TQ 76 L 3
..... - - —y
- £ k
85 DEN=HB
N=KSHCIO~L e
5
IF{N> 97.97,9800 3
I 9800 KT=KTUC(I2 ] ]
3
vT AYADA VYVYVVYY i
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ARCAST

PAGE NO %3

IF(KT> 9802,9802.9601

9¢01 QENSY=DEN
CAL

EN=DENSY
HBN=Y2(1)

L. LOGK<KT+20. TH, THT<1,XT)>.CHTC1,KT>. RET<1.KT>.0.,0.Y2.D2.2)

IF¢HBH) 9815,.9815,9803

2818 KSHSID=3eXSHCTI)
GONCID=Y2(¢2)

l G0 TO 87

FSOOZ HBN=HCONY

(9809 IFCEPSY(I>> 3804,9804,9805

&

L

[ 9804 EBN=EPSH

l GO TO 9806

i

8405 EBN=EPSV(I)
SGEP=SIG4EBN
HGHEP=Y , 0 #8GEP

9608 IFCEBW+HBH> 97,97,9807

9607 GO TO <9808,9809,9810).H

1

9808 HC=PLLC{I>/<CONCI)*RDCIN)
AQ=AO<I>

I

60 TQ 981L

g
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@ ARCAST ORGE WO ¢4 @ ? ? 88 %
; - |
8§08 HC=PLOCT>/ CCONCTISRBCTD) v :
RQ=ABCID Y 4
| 4 ;
[ 80 TQ $611 ] ]
d
3410 HC=PLACI>/ CCONCTI#AACTY) ]
AQ=PACT)
811 CALL BAKWLCTY
GALL SSNTCH(S.K3SN> é
¥
v ]
[ 60 T0 (3912, 9918),KSEW || &
I ;
[[9817 TFCITER-100) 8619.9614.98139 ;
——— * 2
& \ 4 3
9814 HRTTECKOUT. 815> TTER. AQ. TRES. THL. HBH. SGEP. TR9 . SGWEP. QL. STAA. ;
9815 FORMAT(IS, 11£10.3> ;
I
$§13 CONTINUE E
HA=HA+QHL. .
GHLS=OHLS+OHL ~
DEN=DEN+BTAB 3
:
¥

[ 97 TBCI>=HA-TA(I><HB

98 IF ‘DLTH) 7£.99.78%

¢ y
3
| ]

99 IF CKTHCID) 76,76.1001 EL*
=4 3
_:
1001 IF{MATLCI>) 76,76,100 3
¥ §
[ T00 RG=ETASGAPCT>/0EN ] 'ﬂ
k.
? 3 Jr ’ I ¢ Jy 4 5
3
é@é 86 © .
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m am:{asr ! - ' ! : PRGE NO ¢8 @e T

IF <HC-DTHy 101.76.76 , ) ;

3 5

4 . )
. . . . : , K 3 \ : N
1 ¥ 101 BIRSE. : - , o
3 HCRIT~II1 . Jj o, ,

K ¢ NCRIT'-:JJ + i

0 ] ¥
) — H ] . { ‘

: : JJ T CONTINGE — A | * T
1 . . 1 . ! t . : ' '
___ .3 . 3
[ [T CONTINUE . _ ] ﬁ

| . i ]

R ' ! 4 ] ,

[ 1 * 1 k

. C~==~~BQ TO_SURFACE ENERBY BRALANCE PRCKAGE: ! 3

‘ c CALL. SURFB i : .8

] C-----NEN TEWPERATURES LOGP - : : : ' :

E 107 K=0 . ; ‘

L \ R 7 y i f . ‘? . E

! l BO 120 J=L1.RN 0 ] ! 3

1 ' ' . ' - :

I DO 121 I=1.MH \ ) :l‘
i . -— [ 3+ - I A

l~ K=K+1 o , ] 1 . D, S

* 2

IF (MATLCKY) 121,121,138 ! T 3

i + = 7; 3
¥ . .
‘ R : 4

1
© 136 IFCCARP(KY> ;22,121.123

] H
-

43
1 ! - é
! i = 2
5 ’ . 3 ! ' §
122 WRITE(S,127) K 7 . - g
. 127 FORMAT(/7 10X, 26HNEGATIVE CAPACITY AT NODE .13//) : o
THF=TH ) : 1. i
L ‘ Y . [ A
t “ :;
! { , . ' - , 3
, 60 10 968 2 . ; : R cd
b E3D o ( L )«
0 A 3
X ] | " v N

129 1F C(KGHCK> -1y 12¢.125.12%4 T — .

e - i v
b 4
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' ARCRST ! PRGE NO %8
, ; , pasenads
' 1
. ]
125 WRITECE, 1260 K
128 Fom-m 7710%, 3VHNODAL BLUNDER AT 129, HEATED NODE ,13.98H HAS MATE ¥
IRIAL NUMBER GREATER THAN zenw v
, THF=TH
f ! .
[ soa v |
i f i i L Vr
H
12%% IFCMATLCK*D)Y Laub, 1249, 1247
R -
1 [
12%8 WRITECKOUT, 12467 ¥
1248 Foamw/mx.z'rnaacx WALL NQDE hEﬂR SURFACE//> v
V
. ¥
H ! .
A X
G0 TO 468 |
] Ry
1247 IFCKSHCGD-4) 1243, 1243, 1248
. i
[
1298 KSHCKY=KSH(KI73 —
NL‘-‘--TB(K)+(BON(K)—TR(K))OCQNK)/DTH ¢
QHLS=QWLS {
TBK= cuncm

G0 T0 121

e

,

{
124, IFCMATLCK+1) > 1240, 1243, 1243

1240° IFCKRESC-3)> 1243,1241,124%

I 12¢1 IFCKDRORCYD) 1242,1242,1249

L

i

l 1242 TBCO=(TR(KI +RBCKISCTBIK+1O~-TACK+1) 5 >+DTH/ CAPLK> + TACK)D

st

_

[ s

3-47
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m ARCAST PRGE NO 47 0 86968 @
== ¢ o \ 4 "
v 1248 HRA=TBCK)SDTH/ CARCKOFTACK)
TBCK)=HA
2 v
] 5 121 CONTINUE ]
i T
3 v i
E { [ 120 CONTINUE ] :
s . 3
QNTS=QNTS+QWLS#DTH E
KK=MiteNN
ﬁ

pe

J |

3 I 468 DO 4e? I=L, KK ]
f , | 1

3
\ - A
| l UNTI=ONTI+CAPCI)*CTBCII-TACI)) ] . 3
_4 Y67 TACIH=TBCI) ] l - ) 3
e i ;
E : IFCCOTH L7, OTHH> RO, ¢TH .NE. PRT)) DTHH = DTH
-GALL SSHTCH(5, KSSK>

N

60 TQ <4871,4872).,KSSW ) |

48r1 IFCITER-8347)> 4672,4872,4673

<

4673 IFCITER-3450> 468,468.4672

4872 -CONTINLE j
CALL SSWTCHCL.KSSH2 .

byl

GO TQ (488.4670),K59H

48P0 IFCTH-PRT> 4674,468,488
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ARCAST PAGE NO %8

l 4674 IFCTH-THF) 472,450,460

A w
lC----—OUTPUT BLOCK ]
e
468 CEC=GNTS/Q
&RITELCOLNN %ffrnN «LGT, NPQ, RECORD(35))
LRI 1) 0RHHT(éI%§‘§0(1HO).FY +2,68H SECONDS, 53¢ 1He)/ /52X, 1 SHeeeGENERRL»e+)
ﬁgx;éts.iagé TH,QNTS,QNTI, CEC. MCRIT,NCRIT, ITER, DTHS, DTHH
336 FORMﬂT(//%SX.20H¢00HERTED SURFACE®e+// /40X, 40H-~~~~ -—MISCELLRNEOUS
L SURrﬂ E DATA=—====- /72X, 25HROW CO OPTN SURF SURF,SX.SHH EDGE,
25X, 6HH NALL.8X.40HB PRIME MASS COEFF /CHO GSURE. 4 X, GHRA
3010, 10X,1HZ/1GX SPHITER TEMP(R) (BTU/LB) (BTU/LB) 0T
kgsFTQ ~-SEC). 14 X.5HCATM) . EX. 4HCIND )

l

| 00 e Jfl,NN WAAJ

| ‘00 349 I=l.MH ]

I K=K+l 7 ;AAJ

TFCKSH(K> ~1) 9% ., 930.949

950- BP=CMDOT(J>/6<JD
BR=G<J )/ 52D
R=8R(J)
22574J)
ITS=ITSRCI)
HRITECE,3370> I.J,I1I1CJ>.1TS,TS<J). HEDGCID. HHLCJY)Y.BP,GCJ).BR,PRCJ),

1R, 2
8970- FORMAT(2X, 13, 1X,18,3X, I1,2X, 15,2X,F?,1.,2C2X,F8.2>,2X,F? 4,8X,
1F9.5,3X.F7.5.3¢2X,E10.3))
lg

s

ngin g a® s o7

ot Sl N N

A ke

I S 5 L

-

J 949 CONTINUE

aglflfgl gDLNT(O#MI LCT NPG, RECURD(35 »
3360 FORMAT(//40X, §8H==ormemm SURFACE RATE QUANTITIES~~~=====
{ 81H-LOCATION- --RECESSION RATES--,8X, L4H--MASS RRTE‘--.ZOX,
229H~-SURF5 'S, ENERGY FLUX RATES--/18X. LOHCMILS/SEC). 13X,
312H(LB/FT2~-EC), 29X, 13H(BTU/FT2-SEC)>
HRITECE.336.:>
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ARCAST™ PAGE NO %8

0 8 6466

4

{, BHCHEMICAL, 4 X, 9HRADIAT ION, 3X, 9HRHDIRTION
I COL ~ CENTER LINE NORMAL HMDAOT TOT
2LHGENERATION  ABSORBED, 5X. THEMITTED.

3361 FORMAT(60', 9HCONVEC
1.2X, LOHCCADUCTION/ 2
2AL.  MDOT TCHEM,6X,2
3§X64HHNHY)

Tx—

‘ ' 00 9510 J=1,HN AJ *

! D0 8510 I=1,HM | d

| K=K+1 ]

IF{KSH(K2—~1) 9510.8511,9510

1

9511 HR=DSDTB(J>4+12000,

HRITE(E,3362) 1.J,HA. HB. CHDOT(J) CMDOT(J). QCNYLJD,
1QCHMCJ) , BRABCY >, QRADCI)Y . B
8362 FORMAT(2X,18,1X,18.3X, 2(F10 8 1X2,2X,7¢EL0,9.2X)) i

,[ 9510 CONTINUE J

4
CALL LCOUNT (8NN, LCT.NPG, RECORD(35))>
HRITE(6.2363)
3363 FORMAT(//38X, 44H—~~=~ SURFACE TIME INTEGRATED QUANTITYES-~---- /7

113%. 4 GH~~-RECESSION TOTALS-~ =-~MASS ABLATION TOTALS--,
215X, 30H~~GURFACE ENERGY FLUX TOTALS--/20X,6H(MILS), 17X,
3IBH(LB/COL.>, 33X, 9H(BTU/CIL>)D

ERéTE(8.33GI)

! D0 9512 J=1,HN l
l D0 9812 I=1_MM J .
| K=K+1 J

TIFCKSHKD-1) 8512,9513.9512

TN el e a2 ————

L S

T i ik aliiin, s e it . Bt ol e 003 i 580 2 ‘émw:m :
P RS [P N S Y



AR duisib e S Rt St CE R LY N P

ARCAST FAGE NO 30

8519 HA=DYTTCJ)>+12000,
HB=HAY

HRITE(S 3366 I.J.HA, H3,.CHTCJ), CHT(J) QCNYTCd)S,
LUCHKT<J >, QRABTCJ 2, QRADTCJ 2, ACONDT
9963 FORMAT(2X, 19, 1X, 19, 9X, 2¢F 10 .4, LX), 2X T<ELD.9,2XD)

;

J 9512 CONTINUE

Commo= EXTRA DIRGNASTIC QUTRUT
CALL SSNTCH(4,KBSH)

GO TO (94S8.949P), KYW

9496 CALL LCOUNT(S+2eNN.LCT,NPE.RECORD(35>)
$493 FORMAT(//2X, LOHEXTRA DUMP/2X.%6HI.J.U.YOL.RA, RB.CAP.AA, AB,AC, RD.PL
lg,gLBB.EHN,PLH.PLC,PLD//)

JAA DO 9490 J=1.RN

] 00 8980 1=1,MH |

| K=K+ ]

IFCKIH(K> 1) 9490,9491.9450

9491 HRITE<B 9492 1.J,U<J), VOL GO, RA"K " RBCKD, CAPCKY, RACKD, ABCK), ACCKD
K2, PLBCKD, PLBSC(J), EMNCI), PLACK ™, PLECKD, PLDCKD
8492 FORMAT(2X. 13.2X.!3 10E11.3/10X,5€11,3>

J 8420 COHTINUE

ﬁg%%E%CDUNT(3¢MN «LCT,NPG, RECGRD(GE))
3503 §O§HHT(//2X «%0HI, J. 0507, DSDTB, DS, DST. DSTT, MATL, KSH, KSUR/ >

DO 5500 J=1,KN —]

008

&

AVYW

0660

S N S N Y T L R N T - N

Lot
memvm.\mw at

e S A TR

sl

S
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ARCAST

PRGE NO &1

{ 30 8500 I=1.HM

KwK+1

IFCKSH(K>~1> 8500,9501,8500

LKSHCK) , KSURCS)
9502 FORHHT(ZX 214,5E12.3.31%)

9501 HRITE(S 9502‘ I.J.08SDT), DSDTB(J) 05¢J),DYTI>. OSTTCD), MATLCKD.

J 9500 CONTINUE

CALL LCOUNT(4 . LCT, NPG.RECGRDCI
LT

52

T

HRITE&G +9484> PRT, THI, THF,DLTH, ETR FV FT.PIB, 2RO, KADP, MM, NN, KK,

9484 FORMAT(//2X.56HPRT. THI, THF. DLTH.ETA, V. FT,. P18, ZRO, KQOP, UM, NN, KK, NM
LT, NHT/2X.9ELL.3.I2. 214 313475 -

1

9497 CONTINUE
C---~~0PTIQNAL PUNCHED OUTPUT

IF(KSTRP~L> 849.8¢2,8421

.

4
| 8421 DO 8422 I=1.8 . :
{ . — ¥
IFCABS(TH-TPNCI>)>~,000001> 8¢2,842,8422
¥
l 8422 CONTINUE la
s
‘ GO TO 8%9 L
—
842 K=0 |
NS=0
CALL LCOUNT(2.LCT.NPG.RECORDC(35)>
HRITE(G, 84923) TH
8423 FORMAT(/20X, 26HPUNCHED OUTPUT PRODUCED AT.F10,5,8H SECONDS)
DY & AYCYY
o8 6666
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PAGE NO 52

@?9 0668
! ]
- l GO €%0 J=L.RN ]
] B0 690 T=L.7H 1| !
L‘ K=K+l * ]
' : TFCMATLCKD > 94920, 840,841
v
\ 4
' L ]
[[§920 NS=NS+1 ]
A 4
‘ [ 841 NS=NSH ]
_y] 840 CONTINUE |
K=0 I
Na0
LL=0
LRaMM+1
[ 00 843 J=1.NN ) |
L - - .1. -
e T J, i
) K=K+1
I LL=tL+1
LR=LR+1
{ TFCHATLCKD) 845,844,648 ' | :
LR ' | 3
A
f TFCKCENT) 8450, 8450,8451 i :
i
) ..;/.“:é
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® ARCAST PABE NO 59 BHE00G6H0
8950 CONTINUE
2=(CZ{LLY+CZCLRY /2.0 ¢
R=CERCLLS+ER(LRY) 2| o
3 '
G0 70 8452 | .
3 8451 TFCHATLCK)) 8954, 899,8983 .
b, * Y
14
; 8959 Z=CCZCLLI+CZCLRIFCZCLLF 1) +CZCLR+1)) 70, !
: R=CCRCLLI+CRILRI+CRALL41D+CRELR+1) /4 | !
3 4
-
50 10 8462 L
W
< L W
A4 r
8969 2=CCG2(LIO+C2CLR)/2,+82(J2072,
i =¢CCR(LLDACRER) 372 . +8R(IDS/2
A4 A
8462 courruua
PUNCH 88, R,Z,TACK), I,J, MATL(K), TH, RECORD(36 >, RECORDC36) N, NS
euslpoannr ¢3F10.3. @HININDEGR, 3. 147, 13. 3HMAT. 12, F?,2,2HS ,2R5. 1X. I3,
4
TFCMATLCKD > 847,844,899 ;
o y
8%7 N=N+1 A
LL=LL+1 ,
LRaLR+1 E
RAT=PLBCK)/PLBS(I)
R=R+RAT#CCCRCLLI+CRCLRY /2 .0-R> ;
2=24RATCCLZALLI+CZCLRY>/2.0-2) 3
HOUT—-MHTL(K) 4
H 848, R, Z.‘S(J) ,HDUT, TH, RECORD(35 . RECURDC36), N. NS . 9
88 FOR?PT (9F10 . BHINTNDEGR, 8X, 1H/, 13, SHMAT, 12, F? .2, 213 ,2R6. LX, I3, E
A'2d ) ’ =
I 849 CONTTNUE |
J ;
l 893 CONTINUE | :
B ) E
849 GONTINUE =
Crmmmn TEMPERATURE PRINT QUT 3
a 7Y Av gy ;
B & 66606
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PARCAST PAGE NO By

CALL LCOUNT(~4,LCT.NRG, RECORD(3%))
WRITE(E.§368>

3385 FORMATC//48X, 19144+ IN-DEPTH DATAR4/ )
CALL LCOUNT(3.LLT, NPG,RECORDC35))
WRITECE,2410)

2410 gg?g&T{/6<4X.21HRON COL  TEWPERATURE>/ )

JNICK=5
. JNICK=MINGCINICK, KND

g

. [ 00 4T (=L ]

J=0
K=CINICK~1)oHM+L~-HH
l 00 247 I=i. 1L J
A4 L
l 247 JFORMCT)=IFORM(T) |

DO 240 I=INICK, JNICK |

K=K+M¥4
J=J+l
HPR{JI=L

HNPR(J ) =1
TMPRCJ ) =TALK)

7
IF (MATLCKY (NE.O .AND.TMPR(J).6T.0.) GO TO 240 l

T

JFORMC24J >=1SKIP 4
THPR<J ) =BL.ANK

I 240 GONTINUE

NPE1=NP6
CALL LCOUNT(L.LCT, NPG,RECORDC35)>>

A E

‘ IF <NPG,EQ.NPGL> 60 TO 243

l CALL LCOUNT{(3.LCT, NPG.RECORDC35)> ‘|
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, ARCAST PAGE NO 88
3 g gg8He I? 06
\3 ‘ L 4
| WRITE(S, 24 10 |
3 Y 1
| 2%3 ARITECS, JFORAY <HPRIKS ; ANPRAK) - THPRCKS . KeT, 30 |
i
| 241 CONTINUE | i

NPG1=NPB
CALL LCOUNT{L,LCT, NP6, RECORD(I5))

i 1)

et i

3 TF (NPBL.EQ.NPE> 60 TO 24% | ]
X2
;. CALL_LCOUNT<2,LCT, NP6, RECORDC35)) :
HRTTECE, 2410) ]
@ v '
I G0 70 245 7 1L ;
p. 1 4] a
* !
| 244 WRITECE.801) l
' :
| 245 IF CUNICK.EQ.NN> 60 TO 246 |
. 2
INICK=JNICK+1
JNICK=MINOC INICK+4, NN)
Y i
! ]
G0 T0 242 1L ;
[~ 3
Y T
¢ 2¥6 CONTIRUE {
[ V65 TFCTHTHF> 472,970,470 | '
¥ k4
¢
[ 970 CORTINUE |
[ 17 GRASE> WTLW71. 22 I

N 4

88

4—.—
L
ES—p
@—e—
[
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3 FIRCAST PABE NO 8§ 8 q § @ 8
s
] [—-m STOP __]
! By N
] [972 TFCT-PRT> 304TZLAT2L N
4721 IFCTH-TPTCBCL)+,000001)> Y473.47¢.47y
. N
| ¥
473 PRT=AMIN]CPRT+THP, TPTCGL1D)
3 DTHM=100. I}
| GO TO 30
3 | 474 IFCPRTIC2)Y 476,478,475 |_
vV
476 c'*’f‘fg LCOgJT(S _LCT.NFG, RECORD(:!G))
47? FORHHT(//[OX eznnnve ENCOUNTERED A ZERD QUTPUT INTERVAL, AM QUITTI
LING THIS JOB/ @
A
I GQ TO 470 L |
- .
N '
rws THP=RRTIC2) |
. [ 0o 47¢ I=1,7 l
il | TPTCGCI>=TPTCOCT+L |
A4
L I 478 PRTICI)=PRTIC(I+1) l
-4
l 60 T 479 l
500 HRITE( 8,822) 111,
¢6.623) KT .
THF=|H
GO TO 468 &
2--57
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ARCAST PAGE NO 8T

a3

501 WRITE<R,822) III,JJ
WRITE <6.024> KT
THF=TH

I_ 60 TO 4s8

505 HRITECE.6819) TACI). TH
THF=TH

I

60 10 Ysé

END
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BRKNL PAGE NO 1 A
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4
SUBROUTINE BHKHLC(I> .
Cot ottt d0d 0440034000040 0 004004040044 502 0000000000 00000 040004000l dhdbe ot
L1
(c: SUBROUTINE BAKHKL .
g.“ﬂ.t.&ﬂ”mﬁ.MCQO“O“OQC"OQ‘&QQ“MQQCNOOQ“Q“N.OQNOQQ”.QQ
* 4
¢ BEE THE FULL LISTIN(‘ OF THIQ ROUTINE FOR-- o
Cc N STATEMENT3 + 4
c + ccmnuu STATEMENTS N ;
¢ + INGLUCE STATEMENTS o
c + EGQUIVALENCE STATEMENTS .
E + DATA STATEMENTS :
C.‘CHO‘0.0.0C“‘OO”000“0MOOCOC.00“00O“.OOM.OC“Q‘C“QOOMQOOM.00
C 4
9000 FORMAT(215,9E12,3) i
Crmemm BACK-WALL OPTION l. GPERATIONS FOR NODE I
FRCT—VFL(D‘SGEP* a3
UC=HBK*AQ
L=1 :
k.
| iF CFACTy 400,400, 100 J_ :
3
‘A 8
|G- SIMPLE NO RADIATION CASE ) j )
. _.1__ ;
T00 GHL=CIRES=TACT> 37 CREI T T7UE> ;
STAB=AQ*CHBKS0 .5 + SGUEPSTACI)ee3) E:
Y “
q
3
7 5
l RETURN J p
.- 4
i
lc ----- GENERAL CASE J T?
I %
| 100 THL=TA(D) J A
B ‘?
101 UR=FACTACTALFTRESISCTHLASZ+TIR2 > 4
USsUR+LUC
RS=HC4+1.0/US §
THLN=TACT )= (TR(T) -TRES)/RG#HC :
LALL SSNTCHCE.KSSH) 4
4
k|
4 3
L GO TO<102,1035,KSBN 4
b
102 CALL LCOUNTCL,LGT.N G, RECORD(3S) 4
HRITECKOUT, 90005 T.L.FACT, THL . THLN. UC. UR, 1S, RS, TRES, HC ]
;
a F:. ¥ ks
j
56 9 ;
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: BAIGHL. : . 'PRAGE NO 2
3 f | @ B
P )
. ‘ !
n T —-q
, . 103 TFCABS(TRLN-TRL>-1,05 ‘105, 105, 0¥ ] )
:: : ' L ‘ x
3 I
E 104 THL=THLN
1 Leb+) ’ K )
3 14
1IFCL~31> 101,100,105 . ! i .
3 5y a‘
. -4,
- _ $
1 105 QHL= AQe(C(TRES-THLO#HBH + SGEPe(TRY-THL+wd))
STAB=ARSCHBNS0.5 + SEYERSTACI)4e3) .
. e 1 '
3 I N i
L "RETURN ; J ' ‘
{
. ¥
[ |
| ’ :
1
‘ H
. ! : A
{
¥
4
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PAGE NO 1

SUBROUTINE CUSIMN(RX1.RY1,RX2

< -

¢ SUBROUTINE CUSBIN .

’ N COtetre ettt et ¢ 000ttt t00e 0000 44000000400 0000 0
' &

¢ BEE THE FULL LIGTING OF THIS ROUTINE FOR-- .

g HENSTON STRTEVENT .

' c ! ' + COMMON STR &

S VO INGLUGE SYATEMENTS o

€ + EQUIVALENCE STTEHENTS .

( g + DATA STATEMENTS o
s g»um‘ FE4-88080030000800808000588082000030048003LN0ESHISEIENL04000)

. L

WA
SORTC((RieR1+R28R2) (71 0Z21472272))

-RY2,2X1.2Y1,ZK2,2Y2, STHET)
CAIMMEA0EI 00000000 PR 00+ M 006 00000 A MR MM AR R4 A 004

H

IF CZR-EPS) 50,50,90

¥

30 DOT = (RleZl ¢ R28Z2)/ZR
STHET = SQRT<1. ~ DOT+DOT)

———— wE— ——— S

RETURN

—— ——
1
.

oo
“«q

£&x

50 STHET = |,

RETURN

END
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3 BUBROUTINE GAPCT, EML.EM2, UM, HMS. 9165
Co 40000600 4 004 dadid 40t 40340000 400000000 b dboe e
c
¢ SUBROUTINE €enmPp
Cm“m“ﬂ.““QQQ”.”QOC“'Q'“.OCNQQC"QQQ”‘Q.MQ
c .
¢ 8EE THE FULL LIBTING OF THIS Rourme FOR--
c MENSION STATEMENT
c + COKMON smmn
] ¢ + mm.une smren NTS
: c IVALENCE STATEMENTS " .
E Eads DATA STATEMENTS .
:‘V C‘NM““060“0““0OC“Q“ONMOO“QOOMQ‘OMO““O‘O“W“
[ -

| _ 1

o

ok S s B
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Ly
Al

i £ ST

13
v
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A
Lo
= 1
h
T
[y
\
"
L
‘\
i‘ .,
orn
Tt 2t S b e o e T



E M AR g et SE e . ~ {akaidau R R T i e B AT

LCOUNT RAGE NO 1

SUBROUTINE LCOUNT <I.LCT,NPS.R)
L)
COtad4itnt 040000 MEARER IR0 0000044000 S REERIAMNA O REDR I RO SRR SRS RE 44

c
¢ SUBROUTINE LCOUNT

G
COtR0000000 20800004564 0RNRN SRR 0N 900030000 RCHICURIVCE SR SR SLAORDN

SEE THE FULL LIQTING (X-' THIS ROUTJNE FOR-~-
NSION STRTEMENTS
+ COMMON STATEHENTS
+  INCLUDE STATEMENTS
t EQUIVALENCE STATEMENTS
+ DATA STATEMENTS

CHIBBBI8848533 88183380800 08884880880800408080D8838380002PRL35P8L05880008)

#
551 FORPHT(IHLZBX.?XHFEROTHERH AXT-SYMHETRIC TRHNSIENT HERTING AND MH
LTERIAL ABLATION PROGRAM/ 113X, 4HPAGE, 13/108X.2A
552 FORMHT(IHL 25X, 7 IHREROTHERM AXI-SYMMETRIC TRHNSIENT HERTING AND MR I
ER AL ABLATION PROGRAM/1L1XBHPAGES ., 19/109X,8HTHROUGH . 13/108X,

]JK"I

[zlxizisinisiglgiealy]
LA A X R X XEXEXE.

i TF <TJK> 2.2,9 [_

I 2 IUK=-1JK I

l G0 T0 4 I

&

-,

| 3 LCT=LLT-JJK |

IF <LCT> 4.5.3

b

L] NF‘E:NPGM 4
LCT=587-14
WRITE (KOUT 551> NPG.R

i

l 5 RETURHN l

l END ’ l
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SUBROUTINE LOOKCII.XL.X.A.B,C.E.Y.D,IDN)
« : L)
COt000040008 040400040 100000000000 4000 4800000000 4000040008 00008 4000004

c . 4
g SUBROUTINE LODK ' :
C.'C“QOO“0""000ﬂ.’ﬁ”‘ﬂ.;.".00“.00N.QQNQQQ“OQQ“QQC"00‘“.00” i
c . ¥
¢ 8EE THE FULL L19TIN6 THIS ROUTINE FOR-~ s
c DIME srun STATEMENTS .
c COMMON STATEMEN . , o .
c + IN CLUDE srare NTY' *
c .+ EQUIVALENCE STATEMENTS .
g . + DATA STATEMENTS ’
C.OI“.00“"OOC.0.“,OC“Q0_0000“;000.80_.“‘0.“'0.“'0.“.0‘“.0‘“‘00‘
c : . .
TH=THICIT) !
IL=TLOCEDD
IEX= )
t
t
LI |
| TFCXSTIH)-XCIL>> 30.20.29 H
’ i
2 i .
[0 Tex = 1
1
TF CXL-X<TM > 3.2,91 :
31 IF <XL-XC<TL)> 6.5.9 i ,
T1._8 Wi
'y ) t
29 IFCXL-XC1H>)1.2.3 . .
L TN <& A 4 4
T IFOL-XCIL>)8.5.6 '
! ¥
s .
§ I=IRCIDD T
T=MINOCT. TH)
I=MAX0CT. IL) . '
18=1
IT=1 ‘
! ]
: i
L 60 TO 8 H
v :
11 1=1+1 .
1s=0 ‘
, YYYY
. 9808
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LOOK PRGE NO 2
69600 G
VV
, f |
[ TFCIEN) 28.26.30 1
28 1FCXL-X<105 7.10.9 ¥
nnl .
| ,_ ailin
Iy
38 IFCNL-XCI0) 8, 10,7
2R )
* ¢
Y I1=1-1 ¥
IT=0
, !
TF<18510.10.6 | 1
' »)
y v
9 IFCIT>10. 10,13
v =
'y
r 8 1eX=3 ]
t —* )
l 2 I=IH-1 ]
[ 50 10 10 L
. 4
f § 1EX=2 1
'e t
*
l 5 1=1L l
10 DER=XCI+17-XC1)
IRCITI=]
YRwH_=XCT)
TFCIDNY 13.13.19
| I
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60 TO (21,22.23.24>,3IDN

mm
CaTal
N
+\
-
A4
3
m
FaY
-
h Y4

BCI>
B(I+1>~BCD>

Y(L>=A(I>
DCLO=AC(I+15-A<ID

i

DO 12 J=L.I0N

DCJ>=0(J>/0EN

|

YCJO=YC(II+DCIOOVR

VR=aVR/DEN
CALL SSHTCH(2.JJ)

60 TO ¢200,201>,JJ

PN

ST

R TS, )

e i

i s aaadr

IF CIDN-2> 202,202,204

ee

IF<II-1> 201,202,201

WRITE (KOUT,203
FORMAT (3¢2X, I2

NN

ad
<C

mz

EX, IDN
0.3.2¢C2X. 123>

IF CIDN-1> 2025.1025.102%

A

N




g L R TR TR T RS T
LOOK PAGE ND 4 0

1025 HRITECKOUT. 2058 >CY<K>.DCK), K=, IDN)

208 FORMAT(4<2X,E10,9)) Y
Bozs GONTINUE |

| 201 CONTINUE

| RETURN
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3 ObLE PASE NO 1
3 'b‘
: N
n 3
3
CUBROUTINE OBLECN, XAH, PRA, NUNKX, X, P, EFD i ;S
Sm“’““if&“‘.h“‘#&NQM‘O0“000‘4‘0&“006“‘““‘“*‘%““0“ ‘S‘
c W 3
g SUBROUTINE OOLE . .
EL EM”OOC“QOO”.““000mm““Q“MO“NOOONOQOMN“MM“”M' \4
‘ A
c 8EE THE FULL LISTING OF THI8 ROUTINE FOR-- » +
¢ MENSION STATEMENTS + '
c + COMMON STATEMENTS o A
¢ + INCLUDE STATEMENTS o
] c ¢+ EQUIVALENCE STATEMENTS o
g + DATA STATEMENTS ! .
C.””l“H.‘O”.OO”OOO“.“&““QOO“O&O“QNM“MQWMW“O
¢ o :
XDIF=X CHUMX)=X<1) ;
18=1 :
3 4
] ‘ | 2 DO 500 J=L.N =
F/ k-
: XA=XAALJ) i
59 10=1 ;
1T=1 1
81 IFCXDIFD 72,60,71 3
l 3
i
%] IFCXA-X(195) 82,689,684 ¥
i
. ¥
v v ]
72 TF(X<18)-XA) 62,68.64
NE=} E

62 IFCIS-17671.671.68

8 15-19-1 3
1T=2 :

3 Y

60 TO (61,667, 10 ;
o ¥
l 672 T1S=NUAX 1 ]

¥ l 671 I=IS |A Y YvaAw
b
0 B8 © é 60 f
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0 OBLE PRGE NO 2 88 0868
=0,
GPDI=EMCI) \ 4
: 60 10 8 J v
; . - H
: 9 PR=DCIS)
. DPDI=EMCIS)
| 60 TO §01 L
3 - N "
] f ]
l 84 15=18+1 ]
| TFCIS-NUMX>89,69 , 872 1
v &
[~e9 To=2 ] \
| 65 10 (61,655,171 L‘
1 I
| EE 15=15-1 |
56 1=15
8= C(PCT+1)~PC XCTH1)=XCT) YD =EMCIDD/ CXCT+1D~XCTD)
Fu({(EM(I+1)~EM ZCXCTHLY=RAII D=2 ,656)/ (XCI41)-X(1))
H=(Fa(XA~X( T+ ¥A-XC1))
DPDI=CHi HEEMC XA=XCT)>8CXA-XCID)D

&7

PRaCHIEMCI) ) #<XR-XCID4PLID

!

l §00

601 CONTIMUE
PRMCJD=PR
h
CONTINUE lF J
r §0 CONTINUE i J
RETURN J
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; ORDERD FAGE NO 1
3
F

c SUBROUTINE ORDERD (NX.X1, 11>

2 ™
; SOMWWWGMO“MOOOMOCMWM
. & A
; g BUBROUTINE ORDERD ’
. gmmum”nmmoomutoonﬁoonooouooouﬁumm ﬁ
- *
3 c BEE THE FULL LISTING OF THIS ROUT]NE FOR-~ o ;
\ c + DIMENSION STATEMENTS . 4
: c 4+ COMMON sr msu .

: c + INCLUDE STRATEMENTS . )
E c + en-ma_eucs STATEMENTS N i
g DATA STATEMENTS :

; c.um“nmoommmmocuau“soounuuo0amu“oumm h

C S 59
NM=TABSCNYX)
9 L8¢1>20
LS(25=1 ;
LS(8)?2 ]
1 LI=3
11¢1)y=1

] . [ DO 1 N=2.Nd ] .

T1CN)aN b
L=iS<LTD i
L9=LI

C=X1¢J>
C=I1{J>

X1t
1
d=i.

IFC))> 31.31,54

3% LI=LI
LS(LI)—L+L

e bt Kbk

[ B0 T0 29 1
* ]
33 LASLA-1 ¥
. L=LSCLAY i

et

IFCLY 3.8,41

[ $1 J=J-L |
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4
| | L |l
IS
. ! ORDERD PAGE NO 2
. 1] . ‘ ' B 8 q 8
3 i )
i ‘ ' , ' \ 1
iA ¥
F [T TS 31318 |
o | I
31 LA“LA~1 ) '
=1.8¢LAY !
NEXETN ] . R . !
. ; - g
N J! T 13
i IF<LY 4,4.32 T
¥

2

30" LA=LA-1
L=LICLAY

i

IFCLY 4.4,42

&

~ l

2 J=Jl

-

28 TFCNX 228,128, 128

229 TFIX1C-X14<J))> 30.53.33

N

128 IF<X1<J>~-X1C> 30,53.33

H

|

59 J=L !

60 TO 3

¥

e

4 Jmd+l

A A B e o a

o

|

3 HA-T
MY

1

R T I —

DO 2 K=J.mMH

(
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@ ORDERD . ' PRGE NO 3
2
| )
v NTCHFIIaX1CH)
T TLCHH1)=TLCH)
1
EELER 0 ' i
[ TIGIS=TIC . |

1 X1<J>=X1C

l RETURN i l
e |
' !
1
l iy
{
]
]
1
: i
!
] H
]
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SEQUA PHGE NO 1
c SUBROUTINE SEQUACN.L.A,B.C.DY o
Eo‘oa&*otoo‘o&oaooaoto000ico¢oiootoaﬁé0¢0¢ooo¢oobocoitoot040000000000‘
.
g SUBROUTINE SEQUA :
cwwmwm&m«mwmuwa«o«umnnﬁvz
c
] HEE THE FULL LIBTINB OF THI8 ROUT]NE FOR~-~ )
c IMENSION STRTEHEN 4
c + COMMON STRTE .
G t I\CLUD& STHTEH NTS *
C + EQUIVALENCE STRTEMENTS 4
g + DATA STATEMENTS :
Coe0888450583033320000080880000000840888800800850340884040808408085880800
c #
1S=0
| DO 80 II={.N l
[ =11 I
21 J=LCD
LCID=T
r IF(J-~I> 22,30,22 |
22 IFCIQ) 26.,23.26
23 SA=AC(I)
83=B(1)
SCeC(I)
8D=D{1)
IS=1
jf‘ L4
26 A<I=A(I)
B(I>=8(J>
CCI>=CCd)
DCI>=DCJ>
I=y
9
60 10 21 L
g -
2% I1FC1S-J> 26,206.26
} !
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RETURN

END

30 CONTINUE
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SLOPL PAGE NO 1 ”;
g P
| ]
SUBROUTINE SLOPLCH.N.X, Y. EMS,EMND '
M L
IC:’OOQNH I 222 Lo DRI Y AT S L PR S LA A R T SRR A T AT S R ST R g L o S e LYY
-
8 SUBROUTINE SLOPL : J
CQ“N.‘@“OQGMOOQQOQ00“0“.0.“‘0.”&““.““&00“.”HQ’CMO‘“QOQ j
¢ " i
c 8EE THE FULL LISTING OF THIS ROUTINE FOR-- * ” ;
c MENSION STATE ns . 5
¢ B COMMON STATE . :
¢ + INCLUDE smTEnE 3 * ]
c + EGQUIVALENCE STATEMENTS # R
¢ + DATA STATEMENTS . 3
C.50“60.“600HQ‘-CMOOCNQ“QGCué‘.“.oﬂ”.&CQ.Q““.““.“”“‘““‘ { 4
N .
A
3
TFN-1) 100, 100. 101 | )
160 J=H 3
RAT=1,~DST¢1)/PLB3C1) -
CRL=CR¢J)> +RATACCR{J+1)~CRCUDD i
CZL=CZ(J)>+RATCCZCI +1)-CZCI D)
L=J+M+1 E
CRR=CR(L ) +RAT#CCRCL+1)~CRCL)) I 1
CZR=CZ(LI+RAT#CCZCL+1)~-CZILY)D A
NZ=CZR-CZL ! 3
DR=CRR~ CRL _J 3
| S o e e - -y = — N vm — é
l b
TFCDZy 151,150,151 ﬁé
L e e ¥ p
1
150 81=1.6+16 |
—————— o e e e N4 4
ic |
. A E
l GO 70 162 | :
§ ‘ '3
151 IFCDR> 153,154,159 g
= A
Y ’_“
{ 154 S1=1.E~19 | N
v v >
i
y
| G0 70 162 | 4
P ] 5
N 1
I 159 81=DR/DZ |
RS . o —— 4
[ 182 sz=-1.781 | :
v 4
o) 3
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SLOPL

PASE NO 2

EMS
EMN

FaTal
—
N
iy, ]
RW
N

[ RETRN

o ¥

101 81=0.
§2=0,

NS=0
DX§=X(2)>-X<(1)
kK=N-1

I 00 200 I=L.K

OX=X<T+L)-R(T)
DY=Y<I+1>-YC(DD

IF<DX> 302.300.302

300 IF(DY) 301.320.301

i

rf§20 NS=NS+1

l G0 TO 200

a3

l 301 §2=2,E+15/A3S(DY)+DY

! GO TO 303

2

| 302 S2=DY/DX

IF<DX-DXS> 304,303.303

TR SR Y B P )

b N
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0 SLoPL . PAGE NO 3
‘ i
' H
&: t f

> 304 IF(S1+452> 307.306,307

3 l 308 EMICI)>=1.0E+15 '

a T :

l GO TO 30§ ” R

| 30T EMS(I)>=2,.481652/(81+82),

l 60 TO 30%

L 303 EM8BCIO>=C(SL4S2>/2. i

l 305 DXS=DX

IFCNS> 200,200,321

3 351 LLS1-WS
‘! LU=1-1 : | ¥
HS=0 ,

D3 929 J=LL.LU ] |

323 EM3CJ>=EMSCID : J

-

L]

200 81=52 '

EMSCL)=2  #EMICL) : : : ]
EMSCND =52 , :

i [ 1

b B0 310 T=1.N ) ,

LR S

A A e,y
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SLOPL

PRGE NO 4

IFCEMS(IN)> 311,312.311

l 312 EMNCID=1,0E+10

v
[ G0 70 910 |
[ 317 EMRCD=-1.7ERSCD v | ‘T
L KL com:mus |
L 2

l RETURN

I 300 FORMAT(215)
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SLORPQ PRGE NO 1
? A
] P
3
] GUAROUTINE SLOPQINUMX. X, P, EN> A &
Co04444400804009084 4040409000000 4000000040000 40430 td ¢ttt bttt dbtbddbtbitde)
. c N
3 c SUBROUTINE 9LOPG ! ;
3 ' c.#.“@’.“00'0‘.00'“.1’0".".0’“00000"0“.0‘"00'”.0.“’0.“‘0.”."‘
¢ . .
¢ SEE THE FULL LISTING OF THIS ROUTINE FOR--

‘ L)
g ¢ DIMENSION STATEMENTS .
¢ + COMHON STRTENENTS .
o ¢ + INCLUDE STRTEHENTS .
*, ¢ QU IVALENCE_STATEMENTS .
r ! ¢ + DATA STATEHENTY N ;
{ CO4883804000L 533043880580 00880000880080030000088000808008080003884800048 P
¢ ’
? € 9LOPE EVALURTION RUTINE
: 30 EMC2) = ¢ PC2) - PCLY ) / < KC2) - KCLD )
~ EMCTS = EMC2)
2¢1550.0
ac = EMC1) ;

ey

‘ l B0 96 T = 1 . NOMK

IPO é :
IT IPO ~ NUMX 4

SR,

I +
+

ll ]

IF <IT) 33 . 31 . 32

e ————, e & Ay e St o e e

[ 31 0B=0C

&7 e i

——
e

KL :

[ 92607090 | i

A

-

33 XOT = X(I> -~ XCIPDD
XTT = X<IPQ)Y - X(IgT)

X<IPT)
AR = PC(I) / <€ XOT # NTO O

RN NV

t')
*
Paatad
(=T R |
v

0T - XTT) + ACC - ARA
TT ~ XT0> + AAR - ABB

DU
Qo
~
*
A
XXX

<
EMCIPQ) =
’ EMCIPT) =




e - o
SLORD PAGE NO 2 "’H
9 8 O g
3
ENCI>* AR ¢ <NT10 - XOT) + ABB - ACC ¢ p
3 QE = EMCID
v
IF(I"’Q) 93:‘“;35 X
A 4 3
. [ TIWERD = CRE YR /2, |
{
W 1L
L +1 EMCID> = CEMCID + QB » /2, ]
J: 3
L €0 ND=X<1)-X<I1-1> ] ]
= - —
1
| 38 CONTINUE —] ]
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¢ SUBROUTINE SURFB o )

Co4at 00004004003 00000 000040030 0042250 00 604348 4004 4 36 000 40 00 400000004

BUBROUTINE SURFS . 7
3

lfﬂnﬂ
:
:
:
:
i
:
:
$
:
$
:

’3*00.00.0

S8EE THE FULL LIBTINe OF THIS ROUTINE FIR-~
HENSION STHTEHENTS
+ CUHHDN GTATEME
+ NCLUDE STHTL
EQUT VHLENCE STHTEHENTS
+ DATA STATEMENTS

Cl‘.“".“.0."000”‘0‘“.“QOO“.OO”QO‘“QOG”OQ.“.O.“00.“.““0

¢

C-----ADJUSTHENT OF TIME STEP ACCORDING T LIMITATIONS OF TIME TABLES
TH=THIDTH 3

L
r

(312131212 Y313 1]

l DO 290 J=L.NN

K=KEUR(
KT=KTU(

P
v

B s USROG i

- 4

IFCKT> 290,230,296

A
)

298 NIT=KT+20
I=IRCNTT)

A

e bt

291 IF{THTCI+1.KT>~TH+0.00001) 284.250 290

| <

PR I

e

294 TFCI+1-IMICNTT)) 292.290.290

P

292 I=I+1 l

Y AT

IFCTHTC T+, KTO-THTC(IKT>) 291,293,281 4

293 TH=TH-DTH

, THOS=THI ¢ 1,KT>= .01 .
, OYRSANANL €0 1. TATCT, KT>-TH . 3
TH=TH+DTH :

'”“&“AMMAMHM@j
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B

GO TO 291 L

! 290 IRSNTT)I=I

1

DEFINE ALLOWABLE TINE STEP
TH=TH-DTH

00 2 I=L.NN J

1<BSOTCI>+,.000001))

DSOT<1)=DIDTRC(I)
K=K8UR(I>
DTH=AKMINI<DOTH, PLBSCI>/ <10, 40S0TCI>+,00001 12, (PLBSCI>/500 ., +PLBKK> )/

1F¢OTH-1.0E~12> 106, 106.107 L

A

106
R 108

109

| T T

8>
§9H¥00 SHALL TIME STER//)
8

HCOLUMN, 13//7)
THF=TH v

RETURN I

I 107

CONTINUE J

:

CONTINUE |

HR=TH+DTH J

IFCHA-PRT> 105,105, 104

104

DTH=PRT-TH
TH-PRT

GO TO 4

. i i 2 e v e
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2

.

r7105 THaTH4DTH

4

4 CONTINUE
C~--——BET 9LOPES NMW PENDING REARRANBEMENT OF THIS SECTION

GO TQ <2904,2505).KSLOP

CALL. SLOPLCMH.NN. SZ, S8R, EMS, EMND

60 TQ 2903

CORTINUE

IFCRN-1) 2901.2901.2902

EMNC(L>=1,E430

—— -

60 TQ 2903

-

ChL!. SLOPQCNN. S2. 3R, EMND

00 2300 J=1,NN

ERNCUD=~1,/ (EMNCJO+1 ,E-30)

.
CONTINUE
MAIN COLUMN LOOP FOR SURFACE OPERATIONS

DO 7 I=L.NN
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; K=KSUR(
' KT=KTU(

—
" *’4 e g

Tre
L1

E . ‘ IFCKT> 20.20.21
4
4

20 HRA=TBCK)#DTH/ CAP (K> +TAK)

TBCKI=HA )
TSCIY=TB(KD :
DSDTRCII=0,
DSDTBNCI>=0.
QPCK=0,

L 60 TQ 7 .
3

21 CONTINUE

2,

I
HT—IHBS(MTL(K))
NTT=KT+

IHI( 19) lHl (MT>

JSIRCNT
DEN—(TH-THT(J KT 2/ CTHTCI+1, KT -THTY(J . KT))

L IFCTHT(J+1.KTH)~-THTC(J, KT>) 2940, 2940,295 L

3 4503 W oo s A g o

l 2940 DEH=Q. l

295 CHaCHT(J. KT)+DENSCCHT (J+41,KT>-CHT
QRA=TQRCH , ¥TY+DENSCTARCS+1, KT) TQR(J KT))

HESRET(J. KT) +DEN®CRET(J 41 KT>=RETCJ, KT> .
BRP=TaRP(J, KTI+DENS(TORP(J+1, KT)-TBRP(J KT)) 4
PRES=TPI{J. KTY+DENSCTPICI+1, KTO-TPICI, KT 3

FACT=DTH/CAPCK>
KQapP=1

TFC(CHY 297.297,2070 —]_

5% it

297 XQOP=2
c 0

i

L—

[— IFCHE~2,07 298,298,289
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)

298 KQOP=3
HE=0.

r 5570 3590 ' : .

© i l

IC-----OPTION 2 PREPARATIONS

0 * 0
t * =7

299 TS(I)=HE : !
ST=HE ;

" 99-QRH 12000.
BSCI>=SA-DSTT( I)-PLBS( 1>+PLBCKY+D8T(I )+PLD(K)
DSDTB(I)'D‘S(I DTH
HA=YCOS<K. I, MM, CR, CZ.SZ. SR.EMN, PLB, PLBS, DST)

! ‘ i

: i
IFCHA-, 1) 29981,2991,2992

SR

! ]

i

2991 HRITECE,29933> I.KAOP
1 TO MAIN PROGRAM WITH 4F = TH, OPTION IS'.12.1H.//>

WRITECKOUT,2994) (J,EM3CJ),EMNCY), J=1,NND
2994 ;ﬂRH?:‘(mX 15HI.EMSCI), EMNCT)/ /< 10X, T2, 26;2 3

2993 FORMAT(//10X,28HBAD SURFACE SHAPE AT .COLUMN ,12,58H, RH R'ETURNIMG

[ Reow - —

| 2992 CONTINUE

DSN(I)-—DS(I)O (

0spTe (I)-DSDTB(I)'HF\ . ,
CHD;RSE"’B ” i

QCH! .
QCONY=0 , '

[ 50 70 265 " ‘

’ }

'lc-—momou 3 CALCULATIONS

! ‘

2990 TF’B'(‘;-‘SUOUU.
. 0] -

T
]
H

ok,

& ke N

Snum,

s i,

T O i

R




hA . I q SUrRFB ! . : | PAGE NO & ??E' s /"1

: 2 N ' t

! ) J’ *

. DSDTB(I)=0 ‘

3 DSCI)=C, ‘

3 ' DSDTBH(I)"D

. ' ' BSNCID=0,
CHMD=0.

a4 ) [ GO TO (2995,2996,2896),KRESC |

| 2335 R=UCI)/CACCK)SC1, +FACTUCIN )
B=~As(FACTeTBCKI+TALK) > '

t : A 4

L 60 TO 2997

f 4

¥ [ r

239388 ‘A=UCT)/ACCKI«CL . +FACTORB(K-1))/(1 .+FmT¢(U(I)+R9(K-1))) Y
: B=-Re(TACK) +FACTATBCK) /<1 . +FACTSRB(K=-1>)

[}
. ! '
298F CONTINUE _ ; ,
«« ERFX=-B '
GCHEM= . :
QCONV=0

‘IF"VFQ('() :

1 ‘ . R
r G0 10 290

o

1 i ¢

Lc---—roprmu 1 :PREPARATIONS J

PR

2070 BF=CMOGT(I>/CH
’ YF=YF1(K) !

CH2=CH .
PHI=2, 4BRP4BF .

A

1
¥

L IFCPHI-.01> 2071,2071,2072

.

¥ i

l 2074 cn;cnq<}.~.§upux> J E

L 60 10 2073 !
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PAGE NO 7

&=

I 2072 CH=CH/ (EXPCPHI) -1, )4RHI

&

l 2073 CHM=CH¢CHMH

60 TO (2076,2077.2077>, KRESC

2076

R=UCT)/ CAGCK)# (1, +FACT*UCT) )
B=-ReCFACT#TB/KY+TACK) >

2077
2078

B=-Re(TACKI+FACTSTB(K)/ (i . +FACTORB(K-1>))
CONTINUE

CMDL=BPSY(])

TAB=IABLS(I)

ERFX=CH*HE-B

IPR=KHE (K>

IL0C12) =1

THIC12)=WMGCTPR)

BP6=CH

CALL. LOOK(12,BPG.T™GCL, IPR)>,0,0.0.0,Y2¢1.Y2¢2).1)
IME=IR(12)

YRH=Y

JILOCLY ) =Nt
IHIC1Y)=NH
JLOCLB ) =NL
IHIC15)=NH

I1=1L0¢14)
I12=1L0C15)

0¢IMG. IPR)
TCIMG. IPR)
Q7 IMG+1, IPR)
TCIMG+1, IPR)

A=UCI>/ACKK) <L  +FACTORI(K-1))/ (L +FACTOCUCT)I +RBI(K-1))

IFCIHICLY>-T1) 240.240,203

P

203 IFCIHIC1G>-T2> 240,240,204

l 20§ TARLTCI1, IM6. IPRY+YRHECTTS(

12, IM6+1. IPR)-TT5<11, IMG, IPR))

IFCYSCID~TABLY 240.240,205

~ABLATING SURFACE

‘ 205 1F<IRB) 206,206.207
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FAGE ND 8

CMU=EXP{(CMDL ) oCM
IRB=1

208 CHMOL=TLUCCIL, IMG. IPR)-VRM&STLMCCIL, IMG. IPR)-TLMGCI2, ING+1, IPRY)

LTCHEMC1, THE. IPR). O
IRR= R 4

lTCHEH(l IHG+1 IPR).0

207 CRLL LDOK<14, CHDL TLHC( .IMB.IPR) TTS(].IHE.IPR).

0,Y¥2¢1).Y¥2¢(3>,2

18, CMOL, TLKC(I IMG+1, IPR), ;TS(I.IHG*I «IPR2,

A0.Y¥2¢5),¥2<7>

" st . iiﬂ

IRB=IR(

Pl S M BN oo

D0 208 J=1.% AAJ

I

AN

Y2(4)>=Y2(JD+VRHe(¥2(J+4)-Y2(J)) AJ 3

:

-4 §T=72¢ 1) E
¥ CALL LOOK(19. ST, TTCL. MT>, EPTCL, MT>,0,0,0, EMTV, DHIV. 1> 3
3 755G=8Ts5T 3
: RAD=SIGeEMIVeTSEQ* TSSQeYF .
¥ ERR=CH#Y2 (2 ) +EMIY#URA-RAD-R*ST+ERFX :
/8 (o ECONVECTION CORRECTION TO BE ADDED ]
: DERR=CH#Y2¢4 >+ < CORA-RAD/ENTY) $DMIY -4 ,/ STARAD-AY$Y2(3)

ERRC=ERR/DERR
YITERCITS)=CHDL
EITERCITS?=ERR
CHMDL=CHDL-ERRC

<

A Y

A

o Ahoae

A,

IFCILOCLY>-IRAY 210,211,211

il $EY

it

k4
210 IFCILG.15)>~1RB> 212,211,211 T

PN

—— - - $

R AR TR

212 CAMI=AMBXLCTLMCCIRR, IM6, IPRIATLMCCIRA=1, IMG, IPR).
LMCCIRB, INGr1, IPRY+TLMC(IRB~1, IMG+L, IPRY)/2.
. CHMDL=AMAXLCCHDL, CHMT)

e

SR
= i P

or
At Atk

. 211 IFCIHICIY>~IRA-1) 220,220,213

.

o
o

B AL e
-

hXd

COH NPT W

213 IFCIHICL5)-1RB-1) 220,220.214

~

g
21y CMAR=AMINLCTLMCCIRA+HL, IMG, IPR)+TLHCCIRA+2, IMG, IPR),
LTLHCCTIRBL, THGH1, IPRI+TLMCCIRBH2, IME+L. IPR) /2,

poy

s BT

Bt i %3
&—a
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@>—3
-
D> —e
@
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i e TENT 99600 ©
2
3} CMDL=ARINL CCHDL, CHHAD Y
TFCITO-TTL-15 220,215,216
- A4
+
3 515 ERRO-ERR
CHDL=CMHA
3 Y
! 2
G0 TO 222 |
' v
718 IFCERRSERRD) 218,222,217
‘? A 4
A4
[217 craL=cHAR l
A 4
I G0 70 222 |
£ !
| 218 ITLo6E |
TFCERACS 219,322,222 ¥
¥
[21% cHBL=cHAT |
I G0 10 222 |
¥ 4
¢ )
320 IFCITE-TTI. 222,221,222
[ 227 CHOL=ARINLCTLHCCTL. THG, TPRY, TLHCCTZ, THGYL. TPR)5 ]
[ 222 CHO=ENP<CHBLYSCH ]
[ TF<IT8-507 223,225,220 ]
l ADMYYY ¥
98606 ©
3-90
L L P R A.,mmm.mmmﬁmmn.w R -

Kimaa u\’.-\f
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'

PRSP o TR
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“ 9 siree PO N0 10 08999 9

5
X i

R e
f—

e

: 223 1TS=ITS+1 i

I g

IF(ABYCERR>~L.> 262,262, 207

: 1
5\ -t
b - r ] f
. 224 WRITECE, 228 )CVITERCJ),EITERC), J=1,51)
3 . 225 FORHﬁT(lOX 3PHIURFRLE ENERDY BRALANCE ITERATION STOPR//12X.,28HVARIAR A
E: | {LE AND ERROR HISTORY//(15X.10E10.3)) 3
) | e —m = ma— . —— .
é j
2 I 2264 HRITECE.226) TH.DTH,VRM. ERFX.HE, ST, TABC, EMIV, DMIV, i
2 LRAD, ARA, A, B, (H, CM, CMH, Y2(1),¥2(2), 1
: 2Y¥2¢3). Y2<q> §T,TS¢I), IAB, I K, I1.[2, .
5 SILOCLS,, IHIC Y ), IHIC15), IRA, IRB., IT S ITL.!MG IPR
v 226 FORMAT(// 10X, 105HTH, DTH. YRM, ERFX. HE, ST. TABC. EMTY. OMIV.RAD, QRA.A. B,
H LCM. CHM.CHH, ¥2¢1),Y2¢2),Y2¢(3>,Y2<4 2, ST. TSCI>, IAB. I.K, T1. I12/58H ILOC1
3 24), TLOCLS ), IHIC1Y >, THIC15), IRA, IRB. ITS. [T, IMB. IPR//10X9EL2.3/ 10X, ’
< 39E12.3/10X,4E12.3,1514/) 5
it WRITECE, 22625 VF,CHZ, BRP PHI FACT.UCI), AGCKY, VRP.EMNCI ), PLBSCT), ;
; LPLBCK)Y , CAPCK). YOLCKD, TBLK ;
3 2262 FORMAT(// 10X, 76HVF, CHZ. BRP PHI,FACT,UCI), ACCKD, VRP EMNCI), PLBSCI), /
: IELE(ﬁa CAPCK). YOLCKY. TBCKY//10X. 9E12.3/ 10X, 512 .3 E:
TH=K+HM k:

WRITE<S,2263) MATL(LY, MATLCKD, MATLY TH ). MATL(K~1), RACK). RBCKD , RAC
1L RECK=1) DRTCT), DITTCT) AACK), AB(K), ADU, ADCL), ARCIN' "3, PLAKK).
Y " PLOCK) . PLECKD, PLECLY . PLB(K~1), PLACIH )
o {2289 B ORNAT (/10X 10 THNATL (o ATCLKS . MATLCR +HM. MATLCK=1), RACK) RBCK),
- LRACL). RBCK- 15, DETCT). DSTTCT ). ARCKY, ABCK) , ADCKY . ADCLY/ 10X, SHHARCK +H
2M), PLACKS . PLOCK) , PLCCKY , PLCCL) , PLBUK=1) . PLACK+MY/ /10X, 415, 7€12 .3/
330X.7€12.3/30X. 3612 .3/7) E

__ﬂu__wwm”I~“W

l 1r<1aa> 2265,2266,2267 )

l A4

¥

P, Y]

Lzzss RETURN

Mo iad kil 2N £ raarliaals

&

2287 CONTINUE
L=0

IR(19)=1
IL=TLOC1Y)D
TH=THICLY )

e

DO 227 J=IL.IH :
— . l . 1
CRLL LOOK(lS TLUCCS, TMG, [PR), TLMCK L, THMG+L, TPR), TTS<1, IMB+L, IPR),
LTCHEMC L, IMG+1. IPR), 0,0,Y2<l) Y¥2¢3),27

2{1)=TTS<J, IMG, IPRY+YRH»(Y2(1>-TTS(J, TMB. IPR))
Y2 (2 S=TCHEMCJ, THB, TPR)+VRM# (Y2 (2 1~ TCHEM(J. THG, TPR))

<

%y

Ia,

§T=v2<1) )
TSSQ=ET*ST 3
Y JS aH ‘r ‘r v ‘r :
L E;
07 086 609
/ 3~-91 ;
Ny
il m..(-h;é;au . L o ) . ."j
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PAGE NO' 11

4 RAD=8IGAEMIY»TS8Q+TSSQ#VE
2 ERR=CH+Y2(2 > +EMIV+QRA-RAD-A#ST+ERFX '
EITERCLI=ERR

y .
CALL LOOKC19,ST, TTSL MT),EPTC1,HT).0.0,0.EMIV.ONIY, 1>

i

227 VITERCL)=TLMCCJ, THB. IPRD

4

HRITE(S,.228) ]HB

LG _CURRENT VALUES OF CH.(QRA,
HRITECS,229) (YITERCJ),EITERCI)

llﬂH(BTU/uQFT SEC)//C19X,EL0.9, L4X,ELD.9))

IL ILOCLS) R -
IH=TRICLS) :

L
229 FORMATC20X.8HLN BRIME, LOX, 20HENERGY BALANCE ERROR/41X,

228 FORMAT(// 10X, 92HCOMPLETE SURFACE_TABLE FOR HMHLYSIS, COMPUTED USIN
E, H,B, AND VRM//12X.6HIMG = ,12//)

s

00 230 J=IL.IH

L=L+1

CALL LOOK<14, TLHCCJ, IMG+1, IPR), TLMCC1, IMG, IPR).
LTTSCL. IMG, IPR), TCHEMCL, IMB. IPR).0.0,Y2¢1)>.Y2(33.,2)
¥2C15=Y2<¢L>+CTTCJ, [HGH11 IPRY=Y2 (1) )»YRNM .
g%(2%=Y§<2)+<TCHEH(J.IHG+1.IPR)-Y2(2))0VRH ’

w TSS0=5T#S

RQD‘S’GOEHI”*TSSQ¢TSSQ“VF

CALL LOOR{12.ST.TTCL. MT), EPT(1.MT7),0.0.0, EWIV DHIV D
ERR=CH#Y2 (2) +EMIY+QRA-RAD-A*STH+ERFX

ETTERCL)=ERR

.

l 230 VITERCL)—TLHC(J IMG. IPR)

IME6=IMGH]1
HRITECE.231) IMG

231 FORMAT(/12X.6HINMG = .12//) i
HRITECE,229) CYITERLJ),EITERCII.J=1.L)
THF=TH !

l RETURN

E ----- NON-ABLATING SURFRCE

240 1AB=0
CMD=0

R .
. v
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2491 CONTINUE
TS8Q=8TeST
! 2401 CALL LOOK<19,ST.T7¢L MT), EPTCL.1T),0,0,06.EMIV,0NIV, 1)
RAD=SIGsEMIVaTSSQaTSSQaVF
ERR"CH'YZ(A)fEWIVOGRﬂ-RRD ~AeSTHER
DERR=CHaY2(2)>+ (QRA~ RRD/EN]V)ODHIV-t /8TeRAD-A
ERRC=ERR/DERR
! ) YITERCITS)>=ST
EITER(ITg) =ERR

IRA=IR(16)
IRB=IR(L?7)

f s e s e cim— o - = ey

DU

E 3 S ' SURFB PRGE NO 12
0 996 99

3ﬁ ]

;,:‘ 3

TFCKQOP-93 2400,2991.2481

p’(:

|

! 2900 1L0¢TE=]

' HIC L6 ) =KHI ¢ IMG. IPRD
- SIS,
IHICL?)=KHICIMG+1. IPR)
{ sT=T8¢1>

E §- ¢ ’ ¢

. 1 i 299 CALL LODKCTG, ST, TT6CT, THG, IPR) , TCHERK L, THB, TPR>. 00,0,

3 a
. CHLL L.O0K<17, ST TTSC1, [MG+1, IPR), TCHEMCL, IMG+L. IPRD.

t b 10.0,0,¥2¢3>, ¥3¢4), 1>

L ,

: 00 241 J=1.2

r B - ]

\? 4 . £ 4 :
b 1 [ 241 V20 5= V2K VRS (Y2 CUF25-V2<0)) ’]

A ] ! - -__._$

IFCILOCLE>~TRA) 242,244, 2%y

1242 IFCILOCLP>-IRB) 243,244,244

4
. ’
¢ l—

j - - - l‘ o

1243 TSMI=AMAXLSTTSCIRB. INGH1, IPRY4TTS (IRB-l IMG+1,IPR).
* LTTSCIRA, IMB, TPR)+TT9(IRR £, MG, TPR)D/2.
ST=AMAX1CST., T5M1

244 TFCKIHICLE)-TRA-1) 247.247.248
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23,
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SRy
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SURFB PRGE NO 19
0898000
.
2¢5 ITFCTHICL? >-1RB-1) 297.247.246
248 Tan=an1N1<TTS<1R8+s IHB+l,IPR)+TT8<IRB*2.IHO*I.IPR).
At3:, IMG, IPRY +TTSCIRAYZ. THG. IPRY /2,
BT-RMIklkST TEMA)
[ 2¥F TF(ITS-50) 248,298,250 |
Y
| 248 IT9=ITS+1 |
A 4
A
IFCABS(ERRY-1,> 250,260, 243 :
L= 3 *
260 unrrecs 225)CYITERCI ., ETTERCS), J=1,61»
€6,251) TH.DTH, YRM, ERFX,HE, ST, TRBC, EMIV, DMIY,
lRRD QRH.H B.CH,CHM.CMH,Y2(1),.Y2(2).
2¥2¢3).Y2¢4>, T5¢1),DSDTCT). DIDTBL T, :
3CHD, PLBCK ), PLBSC TS, 1.K, IPR, THG, !
4 JLOCLE), IHICLEY., ILO <17>.IHI<17; TR(16..
5IRC17). IRA. IRB, ITS, [TL.H
251 FORMPRT.(LUX. iJ26HTH, DTH, VRH ERFX,HE, ST, TABC.EMIV.OHIV. RAD, QRAK, 9. B.CH
M, CHH, Y27 L), 22¢2),¥3¢3). Y2C4 3. T8¢ 15, D8DTC 1), DSDTBC 1. 710X, 95HCHD
2 -‘LB(K) FLBSCT). I.K, IPR. IMG, ILOCLE), THICLE). 1t.0C17), THIC17), IRC16)
;I)IR(L?) IRA, IRB. ITS, ITL.MT//710X.2E12.3/10X, 9512 ,3/10X.8E12. 3/1513/'
L=0
TL=TL0CLE) ]
1H=1H1(15. l
! DO 252 J=IL.IH }
LoL+l )
CHLLY%?g§(17 TTS(g IMG, IPRY, TTSCL, IMB+1, [PRD, TCHEMCL, IMB+L, IPR).Q.
¥2¢1)= TCHEH(J rne IPR)+VRN*('2¢3>-TCHENL) , IMB. IPRY>
ST=TTS(J. ING. IPR)
CALL L.00K<19, s.,rr<1 MT),EPTCL,MT), 0,00, EMIV, DMIY, 1D
TSSA=5T#ST H
RAD=SIGHEM VYA TSSO TSSQ+VE
ERR=CH*Y? (1) +tEMIY=QRA -RAD-A*ST+ERFX
EITERCL)=ERR
| 252 VITER(L)—ST ) “]
HRITECG,228) IMG
HRITE(CS, 253) (YITERCS),EITERCY).J=1,LD
Y- 4 2 4 A4

b s b o R

AT

IR AT WORTLINE <SR VI 7 FPR SINC ORI 2 ¥ SE RIS, SRS SRR PR \.."1

¥ it D

i




W PRORE 7

YT TR

ey

‘ l DO 254 J=IL.IH

! 254 VITERCL)=ST

SURFB PRGE NO 1%
258 FORMAT(20X.9HSURF TEMP. 10X.20HENERGY BRLANCE ERR
lfl§‘7H<DEG RY, L4X, 14H(BTU/SAFT-BEC) // C19X.E10,3, 15x €10.3)
IL=TLACL?)
IH=THI(1i?)

y

10 LL °L$g§§§3 TIS(J.§H9+1 «IPR), TTSCL, IHB, IPR), TCHEMC], IMG, IPR),
¥2C1)=Y2C3)+VRMS (TCHEMCJ, IMG+1, IPR)Y-Y2<(3))

9T=TT8(J, IHG+1, IPR)

CALL LOOK(19.,ST.TTCL. MT),EPTCL,MT>,0.0.0,EMIVY,DMIV, 1>
TS80=8T+5T

RAD=GIG+ENTY+TSSQsTSSQeYF

ERR=CH+Y2(1)+EMIV+QRA-RAD-A#STHERFX

EITERCLY=ERR

IME=IMG+]
WRITE<6.231) TMB
HRITE(E,253) (YVITERCJ) EITERCI)I. J=L, LD

)

S e cmad it B

.

L s il ¢ e s

THF=TH
l 60 TO 2264 !s
E ----- POST ITERATION '
| 260 IFCKQOP-2> 261,261.2660 l
! 281 Y2(2)=Y2(L> ]
L«ﬁ ¢
¥

I 262 QCHEM=Y2(2)

IFCISENC1Y)> 263.264,263

264 QCONV=0,
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'}

| 60 TO 266

)88 © §

.

269 CALL OBLEX1, 97, QCONV. ISENCIPP), TTGENC L, TPRY. THOEN(L, IPR),
268 QC!jEl‘laéemEmQCDNV)OCH

l QCONV= cuoms-acomw

L

1TCPRSENCL, TPR) )
DSDTBN(I)=CH

HA=VYCOSCK. I, HM CR CZ.5Z.SR,EMN. PLB, PLBS. 0ST>

IFCHA-,.1) 2991,2991,2880

2650 CONTINUE
BPV(I)=CMDL
DSDTB(1)=0SDTBN(>/HA
DSCI>=DSDTB(1)4DTH
DSNCI>=DS(1)eHA

‘Tcso 6C1)a5T

| 285 60 TO (2851.2652,2852). KRESC

'_5361 TBCK)=(FAGTC TBCKI HUCT Y8 TECID ) #TACK) D/ C1, HFACTOUCT )

_ I

2852 TBCKI=(FACTe(TB(K HUCTI)e8TH>+<{1 , +FACTORB(K~L))*TRK) )/ (1 ,+FACTe
1CUCTO4RBAK-1)2)

i 267 IF(KCENT) 2670,2670.2671

2670 PLS(K)‘PLB(K)-DB(I)

1
1
H
L. ——

l GO TO 26FR

P I PR X S SU N ST g



e

e 7 e

e
A

SURFB PRGE NO 18
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1
I
-4

3 2871 PLBCK)=PLACKY-NSCI>/2,
g ALDCKY=PLOCK-NBLI>/2,

, = |

2872 CONT!NUE ]

3 TSCII-TBCKI )+UCT)
M UOOM)T( I ) =QCONDTCI)+QNeDTH
| l‘

v
: QCHYTC T >=QCONY+ACCKISOTHIRCNY TSI

‘ QCHMCT ) =QCHEN R
QCHHT(IaiggEHT(I)+QCHEH¢DTH*HC(K) .

P
QRRBT(I)'QRHBT(I)+QRPODTHCHC<K)
1 QRADCI)=RAD
3 QRHDT(I)=QRHDT(I)+RHD0DTH“HC(K)
3 CHDOT(I)-
HEDG E k
L CMT“I) CHT(I)+CMD’RC(K)QDTH 3
4 11¢1)=KaoP
g ITSRCI)=ITS
3 IABLSCI)=IAB '3
3 HWLCTD)=HW
1 G¢I>=CM
GZ<1)=CHZ«CMH
PRCIY=EXP(PRES)
Commem NODE DROPPING PACKAGE

e

AL

e mmT T I

10 IF<K-CI-1yeMH-1» 13,13,12

12 TF{MATLCK=1))> 15,15, 1200

1200 IFCMATLCK-1)-MT)> 13.14,13

aé

4
9
L4 0SCI>=PLBCK)+0S<CT) +PLOCKD 3
DSTT(I)= DSTT(I)+PLBS(‘) DETCI)
PLBIK)Y=0 4
PLD(K)=0. 4
HATLCK)Y =0 '
HATLCK-1)=-MATLCK~1)
KSUR(I)=K~-1 i
KDROP( I )=t k
CAPLKD=0, .
KSH(K)—O ;
KSHCK-10=1 E
PLBS(I)= PLB(K~1)+PLD(K-1) .
DST<I>=0
QNP(K-1)=QNP(K) E

G0 TO (1203,1203.1201), KRESC

o

l 098 6 8 %

3-97

2 f"
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SURFB ORGE NO LT

I 1201 TBCK=3)=<(TB(K~1>+RBCK~1)4<TB/K)~TACKS > >4DTH/CAPL{K~-1>< TA(X~1)

I 60 TO 1202

4

L

| 1203 TBCK-1>=THCK=-15eDTH/CARCKK=-1)4+TACK=1>

:

| 1202 CONTINUE

l 60 TO 7

a8

Y
13 HRITECE, 16> I
16 ;ERH?; <//10X. 23HBURN THROUGH IN COLUMH ,I3.9H AT NODE .13//>

GO TO 17

4.

Y
15 RRITECE, 187 I.K
L8 FORMATC//10X, S6HIMPRIPER NODAL NUMBERTNG TN COLUMN . 13.9H AT NODE
THF=TH

I GO T0 17

S

| 11 KDROPCI>=0

Y
IFCCPLBICTD-FLBC(K>-D8TCI) -PLD (KD >/PLBSC1>~.001> 7,7, 1100

v

1100 HA=PLBSKI>~PLBC(K)~DST(I>-PLDCKD
DSTCI>=N5T{I>+HA
DSTTCI)=DSTTLI)+HA

Cr==m- NEW AREAS AND NEW VOLUME
§R;=%.IDST<I>/PLBS<I)
=R+i-

CRL=CR(J,+RATOC(CRCI+1)-CR{JD)
CZL=CZ(J)+§?T6(CZ<J+1)-CZ(J))

HC=HA*HA+HB+HB
HD=SQRTCHC)
HE=PIBoHD#(CRCJI+CRLD
ARCKY=HE

i e

PR

Ab

ey -

4 st

i

TN

i ins Sl

VT IIORR

-
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L=J+MM+1

CRR=CR{L)-+RAT#(CR(L+1)~CRCL., ¥

CZR=C2{(LX+RAT*C(CZCLA1)-CZLLY)>

HA=CRR-CRCL.?

HB=CZR-CZ<L)

HC=HA*HAtHB+HB

HD=8QRTCHC)

HF aPIBeHDW(CRR+CRCL))

B0CK)=I4F

HA=CRR~CRL

HB=CZR~-CZL

HC-HﬁvHH+HB0HB

HD=SQRT{

ACLK)= PIB~HD-<CRR+CRL)

HA=CR<{J)+CR(

HB*CR(J)OCRL

HC=CR(JI#CR(L)

HD=CRL$CRL

HE=CRL*CRR

HF=CRCLOSCR(L)

HG=CR(L)*CRR

HH=CRR¢CRR

HS=ZR0
HS=HS+CZ(J )+ (HC~-HB+HF~HD)

Y HS=HS+CZCL )+ CHG-HC+HH-HA)

HS=HS+CZL#(HB-HE+HA=HH)

HS=HS+C2ZR#CHE-HG+HD-NF )

YOLLK)=6, 0601?16 04 »RBSCHS)

SR(I)= ¢CRL+CRR

§Z<I)= <CZL+CZR>/2

IFCKCENTY 7.7, 1101

HD=(CRL CR(S)>)/2.,-HA
He=(C2.-CZ2¢J>)/2 .-HB
HC=HDeHD+HE #HE
PLACK)=F T«GQRT(HC)
HD=C(CRR-CR(L)>/2,-HRA
HE=CC2R-CZCL))/2.-HB
HC=HD#HD+HE #HE
PLCC(K)=F T#SARTC(HC)

1101 HA=CSRCID+CCRCIDTCR(L) /2.7 /2.
HB=C(82¢ T,+¢CZ¢JID+CZ¢I>72.3/2.

‘ l 7 CONTINUE

l QNTS=ANTS+QSUMSDTH l
—
r L? RETURN B o L I
l END o I
3-99
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. ! ¢ FUNCTION VCO?,(K. T."M.CR.CZ2.32, YR, EMN.PLB. PLBS, ST) .
Cﬂu&o&ch&ﬁ.uﬁﬁ-u»«uuﬁu’e S0 FAEL A AR b dRd S bt dbd bbb 2020004
c ¥ 1] Il ‘
¢ SUBROUTINE véus ' 8
CQoau‘coauonnmoouoocno«coou-oeuc-.e-o-nu&mocno.cuannn-uonoa
N C Iy
G 8EE THE FULL LISTING OF THIS ROUTINE FOR-~ 0
c DIMENSION STATEMENTS . +|
C + COMMON STRTEHMEAWTS 4 4
C + INCLUDE STATEMENTS *
c + ‘-'QUIVHLENCE STATEMENTS, 4
E + DATA STATEMENTS :
Coouuocn-n‘icum0u-uolu«‘u.&c"ooou';a;uoduto&u.oc“‘uuoouudoc
c » 1 &
Ce==== SPECIAL RANDERSON/ SCHAEFER/ARC RESTRICTED YERSION |
¢ DIMENSION CR’1)>,C2¢1)., 32(1) 9RC1),EMNCE), PLB(I) ’ !
DIMENSION PLBS(]) DsT '
KOU =8, ;
f WJ=K+I-1 i
! . , L=J+MM+L '
R1=(CR(J)+CR(L>)/2. Lt
21=CCZ¢JIX+C2¢LI>/ 2,
DZ=82¢1)-~Z21+1 . E-15 '
DIST=PLBSC]I)- DST(I) ',
EMNA=ABSCENNCT >
1‘/1(13(215-0-02/ <DIST OSQRT( 1. +EMNA22) >0(EMN< 1 )/EHNH+(SR( I>-R1 )/DZ*EHNR)
YCOS=ABSCYCOS)> '

! I— RéTUQN ’ ! ) i

| END ' T

it
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SECTION 4
LISTINGS OF FORTRAN IV SOURCE DECKS

Listings of Fontran IV source code decks are presented in this section.
The main program, ARCAST, is listed first. Following ARCAST are the twelve
subroutlnes present in ASTHMA listed in alphabetical order.
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Yol
RS

* & 8 @ & AKCAST/HPL © 0 ¢ & @

INCLUDE UIMSLIST

[ N ol a gt

~eeue=DIMENSIONEV AS SURFACE NODES (NUMBER OF COLUMNS)
COMMON ASUR(40) 4 TS{a0) 40501 (40) +0SDTBL40) DS (40) 4USTL4L) LU(40)
COMMON PLad(40) y0STT(40) sQCONDT (40) »GCNV (40) oUCNVT(40) »UCHMLIN0) »

‘ARCAQ001
ARCAQ002
ARCAQ003
ARCAQ0Q%
ARCAQ005
ARCA0006
ARCAQ007

LUCHHT (40) (UKAB (40) +URABT (40) yURAD (40) yUKAUT (40) »O50TBN (401 +USN (40)ARCAQQ0H

COMHMON CMDUY (40) oHEVG(40) 4CHT (40) oHWL (40) 95 (400 90LZ(40) +PR(4Q)
COMMON 11(40) ¢SZ140) ¢ SRIL0) +EMNI40) » ITSR(40)
COMMON 1ARLS{40) +KDRUP (40)
Ce=wwnmeDIMENSIONEU AS PROPERTY TAULESs ENTRIES X MATERIALS
COMMON TT(1596) +RT(15+6) 1CPT(1506) sCNT(15+€) +CNT2( 15461 »
LePT 15462 4 TTMX(O)
DIMENSION THZ(1946)
Cowe==UIMENSIONEU AS TIM. LCSe ENTRIES x TABLE NO
COMMON THY(J5910) sCHT (359100 yRET(35+10) o TUR(35+1079TP1(35410)»
LT8RP (35410}
UIMENSION NGa(10)
DATA ngw/vez/
VIMENSION 1UPT(39)
Cowe==M[SCELLANZUUS UUANTITILS
VOMHMON RECURU( 30) s THER(S) +MPR(S) +HNNPRIY)
COMMON VITER (512 4EITER(S1) 418840
COMMON VKINysCMHCMHCH

COMMON THOTHIPRToTHL o THF sDLTHeETA2 ITS9DTHS
COMMON FV T oP13sZRUIKUOP sMMeNNINMT sNHT sUNTS9Q5UMeS 10
CUMMON KRESUL o KSLOP e KCENT

Cowmwu=SURFACE THERMOCHEMISTHY DIMENSIUNED (2948+5)
COMMOGNZENPULT/TPR(5) oNHU(5) ¢ THO LG 9S) sNLO{B45) oNHI(B1S) ¢

IRHI (B 5) o TTSENT25¢5) s THSEN12542) s TCPSEN(2545)

CTLMC(25¢842) s ISENIS) 9 TT3(29¢805) ¢ TCHEM(25+845) oNPR
UIMENSTON 1ZSEN(25+5) o TCZSEN(2505) ¢ TSURF (25) 4 TSEN(25) 4 12(25)
UIMENSTON KHMTL(S) JDELMF (S)
VOMMON/ZLK/ZROUT + [TEX2ULNoVR o 1H] (20) 9 ILO(40) o IR (40D
COMMOUZBACKRZ7L BN e HEW e SOEP s SOUEP s TRGGEPSHyHCONV s THESoHC s AUV WL s Tl o
15T88,1r2
DIMENSTION TPHLs) o Y2 a) 202 ()

UIMENSION PRI 41 TRPTICOLIN)
UEMENSION LFORMEULIY) o UFURAC]])

ARCAQ00Y
ARCA0010
ARCA0O11
ARCAQQ12
ARCA0013
ARCAQ014
ARCA001S
ARCAQ016
ARCA0017
ARCAQ018
ARCAQ019
ARCA0020
ARCA0021
ARCA0022
ARCA0023
ARCAQO24
ARCADO25
ARCAQ026
ARCAQ027
ARCAQ02H
ARCAQD2Y
ARCA0030
ACADD31L
ARCA0032
AKCAQ03 4
ARCAQO3
HHCAD035
ARCAQ036
ARCANDAT
ARCA 0038
ARCAQ0 39
ARCA0040

VATA [FOR/06n{1bel51F 12020180056k 12021 1801590F12e2¢i8B0alb0k 12+2¢184ARCAQ0U]L

2159F1242) /
VATA [SK12/6reAbHR/
uATA gLANK/OR /

EUULVALENCE (HUY2 (1)) s [21MeY202) ) o IMF oY 2(3))
J0C FORMAT (21391 0E6L G 7))
301 rORMAT (4b745)
J02 rOKMAT (4110 L206Lbau)
J03 FURMAT (1240 0e200F 10eY)
J0JU tORMAT (I cebL bet)

ARCAQQuZ
ARCAQ0 4]
ARCAQQGY
ARCAYOHS
ARCAQQ046
4CAQOGT7
ARCAQQ4Y
ARCAO0uY
ARCAQ050

J04 rORMAT (1) 22249 TEHAEMUTHLRM AXI=SYMHETRIC TRANSILNT HEAYINO AND MAARCAO00S]

LIERIAL Ay ATION PROOKAM/Z )] 3K 4nPALE «1377)
0% §FORMAT (]240)

ARCADOS2
ARCAD0SJ

0o FORMATI// 1 1In INPUT paTAs/2TH VIMENSTIONS OF INPUT DATA/Z/1)6H TLARCAQOS4

113 st TEMPLRATURE vko W ARCAQ0%S
I neas 1Y L8 PeR CUBIC FT/sppen SPRECIFIC HEAT  AHLAQOY6
3 BTV PP Ly DEL 1 (ONUUCTLVITY olu PLR FT SEC DEL N EMISANCAQUST?
astviTyY VIMENSTUNLESS/109H  MEAT COERFICIENT LB wEx SO FTARLAYOSY
> stC ENTHALPY Blu PR LY NOUAL COORLINATES ARCAO0S9
61ICHES/4GH RESI>TANCES S50 FT SEC DEG R PER 8TU/s//72un PROARCAQOK0
TULtM LUNSTANTS/Z/HoH  HMMAR HMAX INIT TIMe  FIKL TIME PRNT aHCAQ0A]

ol IME TiMe [NCH TIME CNST /

AMCAQO K

)
307 FORMAT (/720N NODAL CUURDINATES/Z/Z5Ke 1t1] DX o IMJsDRs6HRC (1N) 2 TX e 612ARCA006 S

LLClay o TR entntiCINY o TR oo Zu(ENY /) ANLAOOLY
8 FORMAT (13M NODAL WATAZ/97TH  MATL 1HTA SIOL thig HITH HEAT CNSARCAQO6Y
1 1T temp CONT RLS 4 (UNT RES B VF1 VF 3/} ARCA 0066
309 FUKMAT (291 MATERTAL PROPERTIES TABLLS/) ARCAOO0KT7
310 FUORMAT (/151 MATERIAL NUGI3//773M TEHP UENST 1Y SPEL ARCAQQ6Y
tnEAl conuucCt LMESSTV CUNQUCT2/) ARCAQ069
311 rORMAT(//729n HEATING TAQLLS. OPTIONLZ/) ARCA0O70
312 FORMAT(17H  HEAT TAuLe NOe13//750n TIMg HEAT COLFF RECUVARCAQO7]
1 cNTH RAU FACTOR/Z) ARCAQO72
313 rORMAT (/722 WALL eNTHALPY TAnLb//3uM TEMP ENIH |} ARCAQ073
1 EMTH 2/7) ARCAQO0T4
216 FORMAT (1R 421595X+6(E 1003 R)//) ARCAOOT7S
315 FOMMAT (14,0t 1244) ARCA0076
3116 rORMAT(LR¢D1S5+2X40(1P1E11e3e1X)) ARCAQOT7
37 FORMAL(LTH HEAT Taplt NO,13//737H TIME TEMP HELUVARCAQO7H
1 FUTuy) akCAQO07Y
318 FORSAT(IXe1393Kv1301254L1345) A<CA0030
219 FORMAT (///712H QUIPLT VATA/Z/72RH  DIMENSIONS OF UUTPUT vATA//1lsM  AKCA0DO81
1 TIME Sk( QTOT o SURSINT bTu AHCAQ0R2

2 CONVECTIvE HEAT COEFF Lu PER S0 FT >EC/11%h TLEMPERATARCA G043
JUPE  ULu R ONET AND GLONY  gTU PER S0 FT1 SEC ARCAD0AG

o wlut 8TV PEM SO F1/7) ARCADO4S
3on rORMT2]0) ARCAOO36
321 FONMATLIR, 10t 7o) ARCAQ037

§2¢ PORMAT (//73un H vS  TeMPEKATURE s TABLE NUe 1273XG4HTEMPIXInBX4HTEMPARGCAOOSS

LYX LHHORSATLEMP X LHHBAGH TEMPYX I M X HTEMP AL 1HH)

ARCAON3Y

3°3 »IHMAT (/72310 n VS TIMbe FTABLE NOo 32/3X4nTIMEISIHMAXGNT [ Ve 9X1HHoXARCADEY0

(e ]
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1enTIMEGZ I HHB 24T THEY A JHHIXGHT THEG X 1K) AMCAV091]
326 FURMAT (19E11.3) AnCAQ0Y2
332 FURMAT(/ 1l1n NOVE TEMP NODE TEMP ARCA0093
1 NoLe TEMP NOOLE TEMP NODE TEMP/) ARCA0094
333 FORMAT (10X 15(150140E12.4)) ARCAGUYY
334 + ORMAY (1bX) ARCAQ096
1 720 TIME QTOT »SUR QTOTeINT  CNSY ENErR  CRNOUEARCAQQY7
2 1TER  NOpt O=TiME 2Ry )10t ACT O-TIME/) ARCAQ09b
335 FORMAYT (1oxr16tEL1,4114)421341502€1345/) ARCA0099
3T rOURMAT(//711R921445E12,4) AKCA0100

6,3% FORMAT (1H //23X40N=weTIME DEPENDENT BOUNDARY CONDITIONS-==/1H ) 4RCAO1O0)
635 FORMAT (99X soHTIME ¢ 8K 4 4qHPROB 9 38 s BHRECOVERY 9 3X 4 VHIRAVIATION 14X 9y 4HHEATARCAQL 02
15X ¢ BHPRESGURE ¢ 34 ¢ THBLUXING/9X oSN (SEC) ¢ TA 9 4HOP TN 2%y BHENTHALPY 4 3Ky ARCAOL10 S
CYHHEAT RATLywA9SHCOEFFe 14Xy OHREOUCT ION/28X+8H{BTU/ZLB) 92X s 11 HIBTU/ SARCAQL 04
30 FTaslXelOHILB/SO Fl=eIXeBH(ATH) s SAVIHPARAME TENK /740X THSECOND) »  ARCAQLOS
44K o THSECUNV) )} ARCAQ100
5150 FORMAT (YXsaHTIME e 8X o 4HPROB ¢ 3IX s GHRECOVERY 9 3X 9 QHRAVIATION 64X « 4HHEATARCAQL107
19K YyUHPRESCURE » 3X s THBLOWING/9X9eDHISEC) 9 TA 9 4HOP TNy IX 1 SHENTHALPY + 3Xe ARCAO1 08
29HHEAT RATL +LX9SHCOEFF ¢ 14X ¢ YHREVUCTION/ 28X 981 (BTUZLE) 92X ¢ ) 1HIBTU/ SARCAQ] 0Y
Ju FT=r 1R, 10HIBTU/SU FT 43K o SHIATH) ¢ JX49HPARAMETER 740X+ THSELCOND) ¢ ARCAQ11V

44Xy IH=SEC-vLr) ) ARCAO111
530 FORMAT (OXorBelstReJ294Xe2(FBe293X) 1FBet e IXsFBeSvIReFY.T) ARCAODL12
637 FORMAT (1M /79Xs69HCH/CHO = PHIZ(EXP (PHl)=1e) WHERE PHI = 2.#BRPeM ARCAD113
100T/Cn0, RkP IN TAuLE) ARCAQ114
538 FORMAT(//Z1A30N===SURFACE EUUILIBRIUM OATA=a<) ARCAO11S
552 FORMAT (9XyanTIME 98X +4HPROB ¢ IR 2 THSURFACT s X o THOSURE ACE/9X 951 (SEC) ¢ ARCAQLLS
LIX 0&HOPTN ¢OX ¢ 4HTEMP 49X 9 YHRECESSTON/28X o THLDEG R) 93X otH (MILS)) ARCAQ117
S50 FORMAT (IX14HTIME ¢ 0X o 4HPROB 1 SX v GHVIE Wy DX o SHRADTATION/YRs5nISEC)H s ARCAQLLDL
VIR oHOP TN 4R v OF ACTOR 14 X ¢ IHHEAT RATEZJbR ¢ 1IH(BTU/S0 FI=/40X, ARCAQ119
27AstCun)) AKCALO120
2780 rURMAT (E0ew 1A tbBeb st betsFGeR et TeS10X12E8454086011012X012) ARCAD121
D781 tORMAT(E0.91h8eS5e0R 1L 0L oFBa20b Fen16X92E8459A6011012X412) wHCAQL 2
HINE PURMATLL O iBX 1090 usFUe2oETo500X020 0050469 11912Xe 1) AKCAQ123

5709 FORKAT(//76As JHKINETLICS PRM =E10+Je8Xe L JHPRESSUKE =4FYesart ATM// ARCAQL W
LIX 9 2{4NTEMP 49X s 26MM=DUT= CHEMJPROD SURFACE+IX) /76X 2(3I6NIDEL R)  ARCAQ12S

SLNAR/ZCM (8TU/LY)  SPECIES2X)) ARCAQ)26
5790 FORMAT (oXs26HND RALLIUS CORRECILION ON CH) ARCAQL12”
9701 FORMAT (JF80J‘F90“!F50."2} Yedel2e2X9a6) ARCAQ128
S19e FORMAT(///A03HP =3FOeurttt ATM//0Ny JCR2SHTEMPERATURE  LDOE NP ) /7ARCAD129

loXe312% (VEG ®) AT TewALL 3] ARCA0130
5793 FORMAT (//,0A+3THBAD LSUKRFACE EQUILIBRIUM TABLE OF TYPEWI2) ARCAQ]3)
9794 PORMAY (//0R, T4HEUUVAL MNASS AND HEAT THANSFER CULFFICIENTS ANU EUUVAARCAQL 32

I DIFFUSIon COLFFICIENTS) ARCA01233
DI PORMATUDA YO 12XoF 1ol 92X eFR,2v4X0A0 0 AoFBe 202k 0t Toba2XoFde2eaXyAGARCAD] 3G

19} AKLAD ] 3S
2790 TORMAT (2 1000 3t9Xe11) 4S{TLaFbs0)) AHCAQ1 36
S797 rORMAT\//76A145HRATIV OF MASS TO HEAT TRANSFER CUCFFICIENTS =+F643/7ARCAQ} 37

1 6X128hUnlF VAL DIFFUSTUN EXPUNENT =eFbe ) ARCAQ) 38
5798 PORMLT (OXIFFe210R0t 90243AK9F9, 204N 9F94ARCAQ] 39

2203098 9,240AF Y4 2) ARCAQ140
2TYY ¢ ORMAT (6ys56HHEAT TRANSFEN COEFFICIENT MULTIPLIEG 8Y (R INITIAL/RARCAQLG]

! CURKEKTI®®,3) ARCAOLG2

wi) PORMAT (/34A20NBACK WALL CONVECTIONLOXYMBACK wALLYIOQAYHRESERVOIRZ  ARCAQl4d
132X 23nCOEF uTU/FTSUSSEC=DES RBAIOHEMISSIVITYBALINTEMPERATUREZ ARCAD w6

CITAF10e& s 10AFbe391UAF10e2) ARCAO145

gl PURMAT(Z2HIUYT UF RANOE OF W TADLES/SXTH TEMP=z £9.4410K0nT1IME= EY.ARCAQL LS

1) ARCAOLW?

n20 rORMAT (G40 15 LARGER THAN THE LAST ENTRY 1IN Tnt wALL ENTH, TAHLE) AKCAQleS8
u21 rORMAT (Gon 1S SMALLEK TrAN THE FERST ENTRY [N THE WALL ENTH,TABLL)IARCADIWY
422 FORB4T  24mUTHE TEMPLRATURE OF NUDER2LG) ARCAQ1S0
52J FORMAT (w9ul, LARGER THAN THE CAST ENIRY IN MATL. PROP. TAB.13) ARCA01S]
226 FORMAT (5)H1> SMALLER THAN THE FIRST &NTRY IN MATL, PROP. TAB.I3) ARCAnGLG2

C=====0ENERAL CONDTANTS ARCANLS3
rvses ARCB0154
F15.08333333) AnCAL1SS
HANK = 459.088 ARCAQ S0
LRU=040 ARCAQ167
vib=,0218106106 ARCAQ15Y
INCrz% ARCA0159
INPUTzS AKCAQL60
nQuT=¢, ARCAO1AL
2102 eanlE-1¢ ARCAD)62
HPO=) aRCA0I63

Cov===MAIN INPUT pLOCK INLLUDINU OUTPUT LISTING OF INPUT AKCABlb4

2¢b WRITE (69304} NPO ARCAQ 165
HEAU (5¢30%) (HECORU (1) 01214360 ARCAQ166
WR1TE (64305) (RECURD (I 4 [=1+36) AKRCAQL1HT
wRITE (6473006) ARCAQ) 68
READ (5¢300) MMaNNeTHI o THF o THP sOLTHt TA2DH2 4 BRP s HCUNY s tPSW TRESs  ARCAV1K9
IAASE a6 STHP I XRESCoKSLUP Y KCENT +KLUGWKOKTO AKCAQL70
ASLUP=XSLOP e ] ARCAQ1 7]
KRAESC=KREGL+} AKCAQY72
SGEX=515%Ersw ARCANLT3
SGutPza,0eSuEP ARCAO) 74
TH2=TRES e AHCADLTS
124z2TR2e0p ARCADL176
LF (£ Ta) 2233¢225342250 ARCAOLT?

2293 clTAsn. 1% ARCA0178
2254 LONTINUE ARCAD179

WRITE (60314) HMINHsTHI o THF o THPSULTHIETA AXCAQ1HO
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WRITE (KOUT»H8]1) HCUNV +EPSWTRES ARCAQ181
IFATHP) 2255225592267 ARCAQLBR
: 2267 TPTCG(11=)+L+30 ARCA0155
P w0 70 2256 ARCAQ184
2255 READ (INPUT2252) (PRTI(I)+TPTCG(1)9]=198) ARCAQ185S
3 TPICGLg) =TeaF ARCA ~186
PO 2257 =17 ARCAQ187
N IFCTPYCGL])) 2258+225842257 ARCAQ188 E
; 2258 TPICG(1)=THF ARCAQ189 R
. 2257 CONTINUE ARCA0190
1 CALL LCOUNT (SeLCToNFOYRECORD(IS)) ARCA0191 !
3 WRITe (KOUT92259) ARCA0192
3 2259 FORMAT(//749A+21H0UTPUT TIME [NTERVALS) ARCA0193
1 WRITE (KOUT 2260) PRTL (1) ,THILTPTCG(}) ARCAQ194 3
§ 2260 FORMAT (/21X ¢] THOUTPUT INTERVAL =4F 7449131 SECONDS FROMsFY, 4y ARCA0195 N
- 11aH SECONDY UNTILvFYe498H SECONDS) AKCAQ196 E
IF{TPTCO(1)~THF) 2261+2263+2263 ARCAQ197
i1 2261 V0 2262 I=¢y8 ARCAQ198
¢ IF(TPTCGLI)=THF) 226b4226419226% ARCA0199 "
2264 CALL LCOUNT(1sLCToNPGIRECORD(IS)) ARCAQ200
WRITE (KOUT92265) PRTI(]) +TPTCG(1-]) ARCA0201 .
2265 FORMAT (21X917HOUTPUT INTERVAL v FT7e4913H SECONDS FROMs ARCAQ202 .
1F 9444251 SECONUS UNTIL FINAL TIME//) ARCA0203 ¥
60 10 2263 AHCA0204 .
27266 CALL LCOUNT (1+LCT+NPGYRECORD (3S)) ARCA0205
2762 WRITE (KOUT 922600 PRTL (1) 9TPTCG(EI=2]sTPTCLID) ARCAQ206
2263 THP=PRTI(}) ARCAQ207 f
LF(THP) 2208226842256 ARCAD208
2268 InfF=THl ARCAD209 K
2296 CONTINUE AHCA0210
1IF(KSTRP~2) 2250+225%1422%) ARCAO211
2251 READ (342222) (TPHII) e1=1e8) ARCAQ212
2292 FORMAT (8F10.0) ARCAQ213
2250 CONTINUE AHCA0214
te=NNo } ARCAQ215
MMM ] ARCAQ216
n=0 ARCAOQ217
v0 200 J=teN ARCAQ218
v0 200 1= ARCAY219
KsKe) ARCA0220 3
REAU (543010  AA(X) 9AB(K) ¢AC (K} +ADK) aRCAQ221 3
CRIN) =AA(K) HARCAQ222
200 CZUK: =AY () ARCA0223 ;
CALL LCOUNT (=MM*tN=4 s LLT+sNPGyRECORD(35)) ACAD224 ;
wHITE (be308) AHLAUZZ2S P
K=0 ARCAQ226 3
Ul 201 J=1eNN ARCA0227 3
VO 201 I=)eiM ARCAQ228 E
K=Kel ARCA0229 4
READ (S440c) MATL () anTH(R) oKSH (K) oKWt (K ) oK TU(K) CUN(K)ARCAQ230 ;
FoTALK) oCRA(K) o (HB (KD Vi ) (K) oVF 3(K) ARCAQ231 F:
KRTSKTUK) ARCA0232 ks
1F(KT) 2007+2007¢200¢ ARCA0233 %
2002 IF(KSH(K)=1) 2005+2005+2003 ARCAp234 4
2003 IFIKBALKI)) 20074200702000 ARCAQ235 k
2004 Apgwikii=) ARCAL236 :
v TO 20u9 ARCAQR237 K
2009 (F (REWIKE)=1) 2006+2007+2006 AxCAQ23b by
2006 KBWIKT) =g AxCAN23) 2
u) T0 2004 ARCA0 240 5
2007 WRITE(AGUT2008) KToKe s JoRSH(K) ARCAQ24]) §
2008 FORMAT (/710K +29HASSLONMENT OF [IME TABLE [2,9H TO NODE «13e70n CUNARCAQR42 E
1HLICTS 14 oACK WALL/FRUNT wWALL SENSE WITH AN EAKLIbK ASSIGNMENT UF ARCA0243 K
2/10X¢321TH1o TAdLEe WULIT JOB, COLUMN IS «13e9Hs RUW 1S +13917Hy STARCAQ24L4 E
30DE HEATED 1u +11) ARCAQ24S ;
STOP ARCAQ240 £
200y CONTINUL ARCAD24T g
IF(CRA(K:) 200002001+200% AfICAQ2468 =
2000 LRALK) ==LRAIK) ARCAD249 .
ROAP (R ) =) ARCAQ250 3
60 T0 20} ARCA 0251 3
2001 KGAP(K) =0 ARCAQ252 5
201 wRITe (6,310) MATL (K) oK TH K ) 9KSH (K) o KWE (K) oK TU(K) + CUNAHCA0253 r
LUK} 9 TA(K) JLRAIK) 9CRB(K) o VF 1 (R) 2 VF 3(K) ARCA(254 . 4
CALL LCOUNT (2+LCT oNPUWHECORD (35)) ARCAQ25S 3
ARITE (6930Y) ARCAAR56 H
KEAD (5+303) NT ARCA0RST t
J=0 ANCAD258 b
232 J=J+ ARCAL259 .
CALL LCUUNT {S9LLTINPOIRECORD(35)) ARCAD260 E|
ARITE (693100 J ARCAQ261 i
1=1 AHCAD242 !
203 READ(543030) NCoVT{leJ) ok T (L4 J)oCPT (L4 J) oCNT (Lo} otPT(I4J)+CNTP(1,ARCAG263 %
|8} ARCAN264 t
RT(E 4 D) 2T L)) ARCAQ26% ]
CALL LOOURT UL eLCT o NPUWRELORD( D)) ARCAN26G 3
WwRITE (64319) T1CEs D) oRT (Lo J)eCPT UL} oCNT (L) sEPT([ARCAQ26T 3
1eJ)oCNT2(T o) #HCAD2KE i
iF (KLY 20992049205 AUCAD26Y 4
206 I=1) ARCAD270 ';
i
i~ k
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WU TO 203 ARCA027) ¥
205 TTHK(D) =TT 0J) ARCAQ272 /]
A INTESY ARCA0273 V;
JLIERIES ARCAY274
{REJy =] ARCA0275 1
THL() e J) 200 ARCAQ276
IFtJal) 2023420509203 ARCA0277
2050 CONTInNUE ARCAQ278
XIS TIES ARCAQ279 5
nl (19 =y ARCAQ2H0
IRt19)=1 ARCA0281 1
2053 CONTINUE ARCA0242
UG 051 .L=¢l ARCA02433 F
2051 TAZAL o D) =SYRZIL=10J) * (CPT(L o) ¢(PTIL=10U) )} 72,2 (TT (Lo NN =TT(L=1+J)) ARCAQ2H4 3
122535 ARCA0285
CALL LOOK (JeTZ29TI(200)eTH2 (L) ¢00000eHSHIHALL) ARCAQ286 g
U0 2052 L=l ARCAQ2u47
20692 HLLL9J}2TNZ (L e J) =HSH ARCAQ288 2
- 1F (J=NMT) 20242064200 4RCA0289 -
Comee=TIML (HEATING) TASBLES ARCAQ290 A
206 CALL LCUUNT (4o LCToNPLYRECORD (I5)) ARCAQ291 3
WR1TE (64574) ARCA0292 .
J=v ARCAN293
. ANNzn ARCA02 34 4
201 J=dey ARCAN29S
NTH=() ARCA0296 4
1S=v ARCA0297
aN=0 ARCAQ298 5
NOPT=0 ARCA 0299 )
371 NTHENTHe+} ARCA0300 ;
READ (59303} RCoTHTINTHe ) oRETINTHeU) ¢ TURINTHoJ) yCHT(NTH D) » ARCAQ301 F
LIPT(NTHoJ) o TaRP (NTHY) ARCAD292
LFATBRP (NTHeJ)) 37403754374 ARCA0303 ;
179 TURP (NTHy ) =gRP ARCAQ364%
e jJ=1 ARCA030S P
IF(CHT (NTHJ)) 36203420343 ARCAQ306 b
we lus2 ARCAQ307 3
IF (P TINTHIUI =2,) 34043604303 ARCA030% i
Jus 1J=3 ARCA0309 E:
W3 ICPT (Imy =l ARCA0310 g
IF (1J=1S) Su59366036% ARCA0311
36D NOPT=HOPTe) ARCAQJ12 j
18=1y ARCA0313
Juo IFANC) 37203714472 ARCAQ314 .
3le ILOtJeem =} ARCAUILS iy
[H] (JeP0)=nTn ARCA0316 3
R(Je 2002 ARCA03}7
CALL LCOUND (=39LCT +NFUWRECURD (351) ARCAN318
WRITE (645180) v ARCA031Y
S0 rOKMAT (/1540 18nTIME TAgLE NuMdt~ +127) ARCA0320
Is=4 ARCA0321 4
WO 3uTb 1=} eiTH ArCAQ0322 .3
CALL LUOUNT U] oLCT o NPOIKECORD (3D)) ARCAD 3,3 R
B jo=lorT () ARCAO324 3
IFLu=15) Jule34940347 ARCAQ32Y Y
wi 1yl ARCAR320 K
R LCTx=, ARCAG327 4
WP lgeb2e2) LCTX=] ARCA0328 P
CALL LCOUMESLTTALCToNFGRECOKL13S)) ARCA0329 3
00 TO (34714267243473)019 4RCAQ3 130 ¢
3471 AT=KBW(J) ey ARCAN331 b
00 10 (3477+30478) o1 T ARCA0332 2
3677 WRITE(KOUTI535) ARCA0333 3
00 10 349 ARCA0334 &
3478 ARITE (KOUT »5350) ARCA033% A
3419 CONTINUE ARCAQ336 p
aN=1 ARCA0337 ¥
60 TO 3474 ARCAN338 3
. 3472 WRITE (KUUT#552) ARCAQ339 s
L0 To 3475 ARCAQ340
3473 aRITE(KOUT556) ARCAO34l 4
u0 10 S47¢ ARCA0342 ’
149 00 TO 13479,3675,3615) 4 (J ARCA0343 F
- 3474 aRITE(64n30) THI(100) o LJsRET LI 0 D) o TUR(L9U) 9CHT (L0 ) ARCAQ304 h
1TR1 (I 0 J) o TORP (14J) ARCAQ 345 B
o0 10 3474 ARCA03406 e
3675 wRITE (69530) THT(EeJ) o IJIRET (19 0) 9 TOR(Ly ) ARCAD 307 E!
3476 CONTINUE ARCAQ34638 :
[N} ARCAQ49 A
1FIKNY 3732037324373 ARCA(350 5
373 u0 3731 I=14NTh ARCAD 351 3
3731 P11 eJ) SALOGIAMAXD (TP (1 0J) +4000001)) ARCA0352 E
NNz ) ANCA03S3 q
3732 IFGC) 207920743733 ARCAD354 ]
3733 1F(KNN) 1370913%0¢320 AKCAQ35S
321 CALL LCOUnT 124LLT oNPLIKECURD (35)) ARCA0356 E
At TF(heY 1) ARCA0357 k
Come=eSURt ALE THERMUCHEMISTHY TABLES ARCAQ3%8 K
HEAD (INPNT 957900 CHHS o VF LoNRWNST (R TCTH o (RMTL (1) JUELHF (1) 4151+5)  ARCAQ359 E
KTCTo=RTCTBS ] ARCA0360 k
k]
4
H
%
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VK IN=VE 2 . ] ARCA0361
OH2S=pH2 . : : ARCAQ362
IFINST) 2900429002501 ' ARCAQI63
2900 CMH=CMNhS : ARCAQ364
L0 YO 2902 ARCA0365
2901 IFIKNST=7711 2909+2903+2909 , ARCAQ360
2903 [F CCMH=CMHS) 2907+2905+2907 ! ARCAQ367
2905 CALL LCOUNT (4o LCTINPLIRECORD(35)) ‘ ARCAQ368
WRITE (KOUT»2906) ARCA0369
2906 FORMAT (//10K,50HSURFACE TABLES ARE THE SAME AS IN PREVIOUS PROBLEMARCA(0370
w9 ARCA0371
G0 10 13%0 ARCA0372
2907 CALL LCOUNT (4+LCTNPLRECORD (35)) H ARCAQ373
AR1TE (KOUT2908) ARCAQ374
2908 FORMAT (/710K 7T2HPREVIUUS SURFACE TABLES CALLED FOR BUT CM/CH RATIOARCA0375
1 HAS CHANGEO» QUIT JOB/Z) ARCAQ376
sTOP ARCA0377
2909 CALL LCOUNT t4sLCToNPGIRECORD(IS)) . : ARCA(378
WRITE (KOUT»2910) ARCA0379
2910 FORMAT(//10XsTOHPREVIOUS SURFACE TABLES CALLEO FOR BUT THIS IS FIRARCA0380
1ST PRUBLEMs QUIT JO0B//) N ARCAQ3R1
sTopP ARCA0382
2902 aNST=777 ARCA0383
1F (RSV) 328043280¢328) ARCAQ384
3280 HR=0 . i ARCA0385
3281 CONTINUE ARCA0386
WLS2=] ! AHCAQ387
NSEN==] ARCAQ388
1p=y - . ARCA0389
IPN=] ARCA0390
1=) ' ARCA039]
IN=1 . ARCA0392
420 ' 1 ARCA0393
2800 J=Je) 1 i ¢ ARCAO3v4
00 TO (29311429120291342914) +KTCTH ARCAD39S
2611 KEAD(INCH4DTS0) PSVeTLMCIJs 19 IP) yDMSINLOWTTS(Je Lo IP) o TCHEM{J0 14 IP) ARCAO390
1+ TSENGJ) 2 TOURF () 9 INO ARCA0397
60 T0 2916 ARCA0398
2912 READ(INCh,5781) PSv.TLWc(Jol.lP)oDMﬁ.uLu.TTS(JoI'fP).tLhtM(Jol IP)ARCA0 399
12 TSEN(J) y TSURF (J) + INO ARCAU400
00 TO 2916 ARCAQ401
2913 HEAD (INCH2782) PSVTLHMC(JeT41P ) s0HS oWLUTTS (Jol o IP§ o TCHEM(Je 14 IPIARCAQU (2
1o TSENCJ) s TOURF (J) » INL ARCA0403
2916 UNLZNG=] ARCAD404
LU 10 evIs i AHCAQHYS
2914 READ (INCH(5791) PSVIUMS s TLMC(J o1 41P) o TTS(Je1+IP) oWLQWTCHEM (Jo 1,417 ) ARCAQGQS
1o TOENIID 9 JHO 9 TSURF (J) | ARCAQ407
2915 (UNTINUE ARCAQ408
IFLUNL) 28LT+281742821 ! ARCAQ409
2817 TSURF (J) zBLANK ] ! AHCA0410
2621 CONTINUE ARCAyG] 1
LIFETTS (U, 191P)) 28u3i283242901 ! ARCAQ412
2801 TYS(Ur1+1P)=TTS(Jeke 1P} o], 8 ARCAQ4]3
TCHEM(J el o IP) = 1CHEN(Us 10 1P) 2] 48 ARCAQ414
TSEN (J) =2TSEN(J) 2] 48 ARCAQ415
00 TO ,280q . ARCAO416
2803 TTS(J'I"D’—"TTS(J!!"P) . . ARCA0417
2R05 IF(WLS) 2809¢2807+2u07 . . ARCAD418
2807 Ix=« ; © ARCA04}9
IF (WLS=WLN) 2824425) 142826 ARCA0420
2R09 WLSTWLG ARCANG2]
2811 [F(NSEN) 2802428282820 ARCAQ422
2802 IF(uNG) 2800428042804 ARCAQ423
28046 WSEN=J-) ARCANG24
ISEN([P) =N5EN . ! ARCA®42S
IF (NSEH=Y) 6606-7600.7606 ARCAQ426
7606 10 2806 L=LynNSEN + ARCAQ427
TISEN(LoIP)=TTS(LedoIP) ARCAQ 428
T2ZSEN(Lo IR} =TCHEM (L 1+ 1P) aRCAQ429
2806 THSEN(LeIPI=TSENIL) i ARCA0430
YANG CONTINUE . ' H ARCA043]
1F (NSEN=1) 2d20+2820+2808 ARCA06I2
2808 CALL SLOPQNSEN,TTSEN(]1+EP) ¢ THOENC]) o IP) o TCPSEN(]41P)) ARCAQ433
CALL SLOPQUNSENSTTSENILIPI ¢ TZSENIL [P) s TCZSEN(191P)) ARCA0434
LLL=(NSEN=1) /3] ARCAQ43S
IF(lve]) 2815928134281 . ARCAQ436
2R13 CALL LCOUNT(99LCTsNPLSRECORD{3S)) ARCANGIT?
WRITE (KOUPe9538) : i AKCA0438
WRITE (KOUT+5797) CHHONLO H ARCAG43Y
IF (vH) 2818+281892816 ARCAQ4Ly
2816 WRITF (KUUT+5799) ARCAQGL]
oo To 2315 » ARCAQ442
2818 wRITE (KOUT»5790) ARCAQG43
2815 CONTINUE ; ARCAO444
LL=IP~1 ARCAQ44S
IF(LL) 28150+25151+28150 , ARCAD446
28150 CALL LCOUMI(79LCTsNPLIKECORD(35)) ' ARCADGGT
ARITE (KOUTs 713) * ARCAD448
713 FORMAT(IH ) . ARCA 0649
aHITE (KOUT»T712) LLeKToUH2 ! ARCA04S50
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712 FORMAT (5K, TonTHlS COMPLETES THE INPUT AND DISPLAY OF SURFACE THEHMARCAOQ4S)
L1UCHEM]STHY TABLE NUe +1)elHe/SAe70nTnIS TABLE HAS INCORPORATED 8Y ARCAQ4SZ
2USEH ASSIGHMENT THE SPELCIFIC MEAT OF MATERIAL/SX+4HNOe o11934H ANUDARCAQ4S]
3 A Mt AT OF FORMATION VALUE OF +F6e0931H BTU/LB AT 536 DEGHEES RANKARCA(Q4S4

wlNEez/) ARCAQ45S
28151 LLLM=MAXO(LLL+O) ARCAQ4S6
CALL LCOUNTILLLMe6LLTINPGIRECIRD(ID) ) ARCAQ4ST
WRITE (KOUT5792)PSY ARCAQ4LY

IF (LLL=1) 9819+8819r801Y ARCAQ4S5Y

oBl1Y y0 2819 LLS1sLLL ARCAQ460
IF (NSEN-LL) 7819+6819+6819 ARCAQ46)

nyly INT=(NSENeLL) ZLLL ARCAQ462
MazLL+ INTeLLL ARCAQ463
aRITE AKOUT5T98) (TTSEN(LIP) o THSEN(L o IPY sL=LLeM2  oLLL) ARCAQabYS

1419 CONTINUE ARCAQ46S
2%19 CONTINUE ARCA Q466
9u1y CONT INUE ' ARCAQ467
o) 10 sdb2 ARCAQ468

2320 NSEN=(Q ARCAQ4nY
1X=3 ARCAQ470

1F (CMH=1e) 2824+28224+2024 ARCAQ4T1

2822 1Xx=2 ARCAQ4T2
IF(NLUY) 2824 4282642824 ARCAQ4T3

¢ 2826 wRITE (KUyT+5793) LA ARCAQ4T4
¢ ' TIXE LLARCAQ47S
sTup ARCAQ4TO

2h2v LF(IP=1) 28L2+2861¢2062 ARCA Q477
2a2s JEATIS(UeIo[P)) 2829420]2+20829 ARCA0478
2r2y [FIPSV=TPR(LIP)) 2d32+2830+2332 ARCAQ479
2n30 AF (OM3-TMG(I4IP)) 28349+2800+2834 ARCAQu80
232 1PN=1Ps} ARCApGn)
WMo tIp)=1 ARCAQGs2

iN=0 ARCA04H3
NStN:-NSﬁN . ARCAUL484

en3e IN=INe) ARCA 04YS
il (]eIP)=u=} ARCAQ436

HMC= =1 ARCAQuB7

Ia=> ARCAD4ARE
EFANML= ) 20264428244048D2 ARCAQunY

wr52 (UNTINUE ARCA04Y0
CALL UKDERUINMCSTLMC L s Lo iv) o1 L) ARCAQ4Y9}

CALL SEQUAINMC o 1Zo1T0 (1ol afP) o TCHEM (191 41P) ¢ TSEN(]) 4 TSURF (1)) ARCAQ4Y2

1x=0 ARCAULG9]

vzl ARCAQ494
BrLIQ. ARLAY49D
HOA=Q. ARCAQ496
AT=KMTLIP) ARCA 0497

. 1FInT) 28300428360+ 20301 ARCA0498
28 3uy  H2=Dr2S ARCAQGGY
nizy ARCAOS00

w0 TO 283k2 ARCAQS01

26 3L LRREPELHr (1P) : arRCAOS02
237162 (UNTINUE ARCAOH03
, NLO(lelP)=) ANCADS0%
aHl(1,1P) =) ARCA050Y

Inse V0 2852 K= WNMC AHCA0500
uPuPOe TLML(ne Lo 1F) ARCAQS07

CALL LCOKIAToTISIK Lol o TTHULIRT) o THZ (L oKT) 0000409 hCHoCT20 1) arCANS08
nCh=HLN JOH¢ ARCAQS09
LFLNSEN) 2633+28309 2830 aRCAQS10

2136 TCHEM (Ko Lo IP)=HPOSHOASTLMCIR oL ¢ IP) *HCH-BP # TSEN (K) ARCAOS11
v 1o 2344 ARCAQS12

2138 CALL QULE (Lo TTO (Ko lakP) oMo ISENCIP) o TTSEN(14IP) o T2SEN(Lo1r) o TL/SENARCAQS) S
1epelen ARCADS14
LALL Ubgt(lof‘b(Kil’lp)QHEQISEN(IP)v!TShN(I'lP)oTHSEN(lolN)QTCPStNARCA0515
1{1e0x)) ARCA0S106
ICHEM(R 4 1 4 L1P) 2BPOLOMGAC TLMC (Ko Lo [P ) #HCH-BP*TSEN(K) ¢H/~TCHEM (Ko [+ IP)ARCAQSYT7
TSENIK) =HE ARCA 0518

2460 [F (TSUME (k) =BL ANK) 2044 12842+2044 ARCA051Y
2862 NLO(]+1P)z=Re} ARCA0520
IF(IGe1X~7) 2Bu642840+2824 ARCAQS21

Qitbe 1421 ARCAQS22
2Rub IF (K=106) 2052028529248 ARCA0523
2Bub IF(TTONsTa(P)=1TStR=101+]P)) 2050+2850,20851 ARCA0S24
ehGI 10=Nme ARCAOS2S
w0 TO 2ud5p ARCAQ5206

ens) /il (121P) =R ARCAQST
2452 CONTINUE ARCAQS28
LLL= (NMC=1) /7221 ARCA0529

CALL LCOUNTILLL 6 +LCTINPGIRECORD (35) ) ARCA0S30

IF (LLL=1) 60101600Y+5009 ARCA0531

000Y ARITEU(KOUT 5789 THO (L +IP) o+ TPRILIP) ARCAQS32
vl HNod LL=l.LlLL ARCA0533

IF (NML=LL) 6008+500/06007 ARCAQY 34

one? INT=(NMC~_Ls/LEL ARCA 0545
M2=LL e INTOLLL ARCA0%36

aR [T (AQUT5795) CTTIS(LeIo IP) 9 TLMC(L o 10 IP) » TCHEMARCA0S3T
BtLelalP) o TOURF (LYol sLL M2 HLLL) ARCA0538

na0o LONTINUE ARCA0%39
npro CONTINUE ARCA0S40
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6010
3856

2A54

2856
4H56

onl4
5787

6912

6413
6011
601%

711

2461

2864

an6d
2862

2810

287¢

700
703

704

102
701
1390

7451

719

1053
705

LONT INUE ARCAQS4}
IF (NMC=1) 4850693856+3856 ARCAQS42
VO 2856 K=1eNMC ARCA0%43
TCHEM{K 2 14 iPISCHH*TCHEM(Ky [+ IP}=TSENIK) ARCAQS44
IF (K<NLO(1+1P)) 2856+2854+2854 - ARCAQS4S
VK=K ARCANS546
TLMCAK o I IP) =ALOGLAMAXLCTLMC(Ke Zo IP) o VK® L sE~10)) ARCA0S47
CONTINUE ARCA0S548
CONT INVE ARCAQS49
CALL SSWICH(3sJd) ARCA0S550
w0 TO (710+711) 900 ARCA0551
CALL LCOUNTLLLL*6+LLToNPGIRECORD (35)) AHCAQ552
IF (LLL=1) ©6015+¢60%4+601% ARCAQSS3
WRITE (KOUT »5787) ARCA (0S54
FORMATL///7 3R 39H===YUMPED VERSION OF PRECEDING TABLE~==//) ARCADSSS
WRITE(KOUTS785) TMGLI+IP)+ TPRUIP) ARCA0556
U0 6011 LL=],LL ARCA 0557
IF (NHC=L1) 6013+6012+06012 ARCA0S558
INT=(NMC=_L) 7LLL ARCA0559
M2zLL +INToLLL ARCA0560
WRITE (KOUT 45788} (TTIS(LIoIP) o TLMC(L oI 95P) + TCHEMARCAQS6L
LELoToIF) o TOENIL) sl=tieM2 stLL) ARCADS62
5788 FORMAT(OX o F 0e2s2X0FTel92XK9FBa292XoF 8029 1X9FBe202X0FTeh92X9F8e29240ARCA0563
1F8+2) ARCANS64
CONTINUE ARCA 0565
CONTINUE ARCA 0566
CONT ItuE ARCAQS6T
CONTINUE ARCA0S68
IFCTITS(Ja100P) ) 28624287042862 ARCA Q569
LALL LCUUNT (8 +LCTo¥PGIRECORD (35)) ARCA0S570
WRITE (KUUT+538) ARCAQS7]
WRITE (ROUT +5794) ARCAQS72
IF (MR) 2303+286312864 ARCAQST3
WRITE (KOUT»ST99) ARCAQ0S74
L0 10 2362 ARCA0S75
WRITe (KJUT+2790) ARCA0576
TPR (1PN} =pbV ARCAQS77
TMLCENY [PND SpMS ARCA0578
TLMC (Lo INGEPNI=TLMC (Jelv1P) ARCA0579
TTS (1oINGIPN)=TTS (JelolP) ARCA0580
TCHEM{ Lo INo IPNISTCHEM(Jo 14 1P ARCA(0S581
TSURF (1) =TSURF (J) ARCAQS82
ISEN(L) =TsENtY) ARCA0583
J=1 ARCA0584
1=IN AKCAUSYD
1P=IpN ARCAQS 86
v TO 2800 ARCAQSS7
NPR=1P ARCAQSBY
N(12)3) ARCA NS89
iLot12) =1 ARCA0%90
1MIt12) =] ARCA0S91]
vV 2872 lzillP ARCA0592
TPRO[)=ALOVITPR(])) ARCA0593
12(13)=1 ARCA0S94
IHI (1) =nNpPR ARCA0595
IWw3y=) ARCA 0596
ARITEIKOUT»71) ARCA0S97
wRITE(KOUT712) NPRyRTsDHR ARCA0598
CALL SSWTICH{IsKSSw) ARCA0599
00 TO (70011390) +K55n ARCAQ600
CALL LCOUNT ( 54LCTaNPLGRECORD(35)) ARCAQ601}
WRITE (KOUT*703) ARCAQ602
FORMAT (/710X GBHDUMM OF TABLE INDICES NLO(IvJ) sNHI4I9oJ) oKn1(19J)) ARCA0603
U0 701 J=)ehPK ARCAQLO0G
CALL LCOUNT{3+LCT oNPL4HECORD (IN)) ARCAD60S
ARLTE (RUUTHT04) U ARCA0606
rORMAT(/1SAW6HIPR = 212711 ) ARCA0607
L=NMG (J) ARCAQ608
CALL LCOUNT (L oL.CToNPLIRECORD (35)) 4RCAQ609
ARITE {KOUT 9702) (NLOCI o J) oNHICE0U) oKHE (L9 J) 9 f=10el) ARCA0610
rORMAT(20x93(2X012)) ARCA0611
CONT INUF ARCAQ612
CONT LGUE ARCAQ6]13
DO 705 IP=1sNPR ARCAD6]14
IFINMG(IPY=1) 7051970524705 ARCAQ615
IX=6 ARCAQ6106
wRITE (KOUT ST IX RRCAO617
ST0p ARCAG6 1D
NHMCznnT (1e1r) ARCAQ619
NAL (2o ]PY s ()0 IP) ARCA0620
NLOG 2+ IP) 2010 IP) ARCA0621
KHI (2, 1P} =01l (},1P) ARCA0622
TMO (20 IP)=TMG (10 IP)®]1,001 ARCA0623
U0 7053 J=lihiMC ARCAQG24
1Y50J92+1P) =115 10 1P) ARCA0625
TLMG (U424 1P) =TLMC (U, )4 1P) ARCA0626
TCHEM (Jo gy IF)ISTCHEM(D g J0 1P) ARCAY627
CONT INUE AHCA0628
C=am==INiTlAL LAY LUNS ARCA0629
H=Trl ARCA060
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PRT=THL» THY
uNTS=ZHO
uNT1=4RO
uTHit 2 10040
RXZMMONN
lAnzn

RO=RT L4 )
C1D200

SN

Come~enOTE TASBLE §1 GIVES n IN M DIRECTION

VO 216 1 = 1 » NMT
IF (CNT2(191) «NEe 0407
00 215 9 = 1e1d
CNT2(Js 1) = CNTLO D)

215 CONTINUE

216 CONTINUE
DO #25 l=)eNN
psSLT(1)=0,v
DSOTH(1)=0e0
V5(1)1=0e0
UST(1)=0.0
pSTIT(1)=0,0
UCONDT(1) =0,
0SOTBeN (1) =0,
LSNCT) =0,
QCNV(1) =0,
UCNVT (L) =00
1a8Ls (1) =0
GWCHM([)=9,
GWCHMT (1) =00
JRAB(1)=0,
URABT (1) =0e
uRAU(1) =0,
URAUT (1) =0.
CHDOT LT =00
CMT (1) =0,
KORUP(1)=9

92% 1S(1)=040

60 10 216

Cma=~=SURFAGE IDLNTIFICATION AND CHECKING

M=0
n=Q
vl 823 J=1NN
t==1
KY=0
LY 820 L=) MM
[SIX N
ATSEKT
KT=MATL (K}
IF(KT) 827+827:826
827 IF(KTS) yPoed20e42Y
€29 L=L*)
rCANzR =1
et CONTINUE
IF(KT) 829)982L1+8260
8250 LzL+]
KCAN=K
(emnmaFORMERLY EACLUDED HULES
Cupb] IF(L) dp91r826208291
8261 CONTINUVE
8262 nSUR(J)=RCAL
MATL (RCAN) ==MATL (KCAN)
1St =TalKLAN)
aShikCAN) =L
vy To 828
»291 CALL LCOUNT (2 +LCT oHPUWR
nkITE (bedewe) J
h2G2 FOKMAT (/104 3IHERRUNLOV
MzMey
Acy CONTINUE
1F (M) 8251+8281+8280
s280 TH=THF
GO TO 468
5281 CONTINUL
IFIN = 1}
CALL LCOUNT (64LCToNPOLR
aHITE (64307
{ »em==yEUME fRY CALCULATIUNS
U0 82083 L=zlehN
KIRSUR (L)
SKe g
LEJoMMe ]
SRz (CR{JI*CRILI I/ 2¢
5283 SZL112(CL(I)*CLILY I/ 20
K=Q
L=MMe ]
NEL
4=0
w0 1 Uz )N
w0 2 1zlemMt
KzKe}
LaL*y

nERE

ECORD (35))
S NODAL LAYOUT IN COLUMN +13/)

ECORD(3%))

T A T ST TS SRR 1SN N (O

ARCA0631

ARCA0632

ARCA0633

ARCA0634

ARCA0635

ARCA0636

ARCA0637
ARCA06238
ARCA063Y

ARCAQ640

ARCA066]

ARCAQ642

ARCA0643
ARCAO64LA
ARCAQ645
ARCAQ646
ARCAOGGT

ARCAQ64B
ARCAQ649

ARCA0650
ARCAO6Y1

ARCA0692
ARCA0653
ARCAQ6SG
ARCA06S5
ARCAQ6S56
ARCAQ657
ARCAQ065H
ARCAQ659Y
ARCAQ660
ARCANG61
ARCAQ662
ARCAQ663
ARCA0664
ARCAQ665
ARCAQ666
ARCA0667
ARCAQ66B
ARCAQH69
ARCA0670
ARCAQLTY
AHCA0OT2
ARCAQ673
ARCAQOTH
ARLAUGTS
ARCAQ6TS
ARCAQ677
ARCAQO6TB
ARCABGTY
ARCA0680
ARCAQ681
ARCAO682
ARCA0683
ARCA0684
AHCAQ685
ARCA 0686
ARCA0687
aRCA068H
ARCA0689
ARCAQ690
ARCAQ691L
ARCA0692
AKCAQ693
uRCAQ694
ARCAD6YD
ARCA0656
ARCA0697
ARCA0698
ARCA(699
ARCAOQ700
ANCAQ701
ARCAOT02
ARCAQ703
ARCAO704
ARCAQ70%
ARCA0706
ARCAQ707
ARCAO70%
AYCAQT09
ARCAQ710
ARCAOTL
ARCAOT12
ARCAQ713
AMCAOT 14
ARCANT1S
ARCA0T16
ARCAQT17
ARCADT718
ARCALT1Y
ARCAQ0720
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AN
MzMe} ARCAQ721 '
e/ IF (AC(K)) 49344 ARCAQ722
C=e===PROVISIONS FOR EITHER CENTERED OR BACKSHIFTED NODES ARCA0723 ¢
3 IF(KCENT) 300093000+3001 ARCAQ724 |
3001 AC(K)=,25% (AA(K) sAA(Ke 1) ¢AA(L) +AA(L 1)) ARCAQ725 Vs
w0 T0 o ARCA0T726 ;
3 3000 AC(K)=0e50* (AAIK) ¢AA(L)) ARCA0727
- o IF (AD(K)) 64546 ARCAQ728 4
. 5 IF(KCENT) 3002+3002+3003 ARCAQ729
3003 AD(K)=,256¢ (ABIK) +ABIRe1) ¢ ABIL) *AB(L 1)) ARCA07230 ]
GO Yo 6 ARCA0731 .
3002 AD(K)=z0e50% (AB(K) «ABIL)) ARCA0732 R
6 CALL LCOUNT (] 4LCT NPURECORD(35)) ARCAQ733
WRITE(64318) IoJeAAIKY ¢+ AB(K) ¢ AC(K) 9 ADIK) ARCAQ734 .
IF(KCENT) 3008+3008+3009 ARCA073S h
3009 HA=Fy# (AA(R) +AA(Ke1) ) =AC (K) ARCAQ0736 B
HusSFV® (Ag (K) +AB(Ke 1) ) =AD(K) ARCAQ737
60 T0 3010 ARCA0738
3008 CONTINUE ARCA07239 -
HAZAA (K)=AL (K) ARCAQ740 J
HBZAB(K) =AV(K) ARCAQ741 3
3010 CONTINUE ARCAQ 742 E
HC=HA®HA +} 2 HB ARCAOT743
PLA(M) =zFTeSURT (HC) ARCAQ744 .
HASFV® (AA(Ke]) eAA(Le}))=ACIK) ARCAQ745 §
HB=FVe (A5 (ne]) ¢ABIL+1))<AD(K) ARCAOT46 :
HC=HA®HA ¢ H *HB ARCA0747 A
PLB(M)=FT#SURT (HC) ARCAQ748 ‘
IF (KCENT) 3011+301143012 ARCA0749 j
3012 HASFVELAA(L) *AALL*1) ) =ACIK) ARCAQ750
HB=FY (AU (L) +AB L+ 1) ) =ADIK) ARCAQ75] E
60 T0 3013 ARCA0752 A
3011 CONTINUE ARCAQ753 3
HAZAA (L) =AL(K) ARCAQ 754 3
HBZ AR (L) =aU(K) ARCA0755
3013 CONTINUE ARCAQT56
HC=HA®HA okt o ARCA0757
PLCIM)I=FTeSuRT (HC) ARCAQ7SE A
IF(KCENT) 3005430053006 ARCAQ759
3006 HASFy® (A4 (K) «AA(L) ) =ACKK) ARCA0760 e
HAZF Ve (48 (1) 085 (L) ) =AD (K) ARCADT61 k
HCShASHA »HyOHY ARCA0T62 :
PLO M) =F TeSOKT (HE) ARCA0763
00 TH 3007 ARCA07664
J00> PLD M) =ZK0 AKCAU 16D
3007 LONTINUE ARCAQ766 b
HASAA(K) “AR (K} ARCAQTAT7 *
HEZAA(K) #AA(Ke)) ARCAQT68 J
HC=AA (K) ®AA (L) ARCAQT69 #
HD=AA (Ko ))*AA(Ke}) ARCAQ770
HESAA (Ke 1) ®AA(Le]) ARCAQ77] 3
HFSAAIL) #AA(L) ARCA0772
4 HOSAA (L) 28AILe1) ARCAQT73
HH=AA(L+])*AA(L+]) ARCAO774 4
H5=LRO ARC&0775 a
HS=HSe 4 (K ) ® (HC-HB ¢ HF =HD) ARCAOTT76 k|
HGEHSHAB (v o 1) # (HB=HE s HA=HH) ARCAQ777 i
HS2HS ¢ 88 (L) © (HU=HC sHr=HA) ARCAQ778 i
HSZHS+AB (L ¢ 1) * (HE=HGeHD=HF) ARCAQ779 F
VOL(MI=64n001T1E~04948S (HS) ARCAO780 4
2 CONTINUE ARCAQT781
K=Ks} ARCAO782 .
Letey ARCAN783 i
CALL LCOUNT (1+LCToNPLRECORD (35)) ARCAD 714 3
aRITE(69318) NeJeAA(K) 1AB(K) ARCAQ785 i
1 CONTINUE ARCA0786 o
IF (KURTG) 302543025+ 3619 ARCAQT87 :
3019 k=0 ARCAQ788 b
B L = MMe) ARCAQ789 PN
1 M= g ARCAQ7Y0 )
F VO 3020 J=1eNN ARCAQ791 k
U0 3021 I=zl.MM ARCAD792
K = Kei ARCAQ793
Lz Ll ARCAD 794 B
M = Mej ARCA079S 3
IF (JaMM) 30220302343023 ARCAQT746 4
3022 CALL CUSINIAC(K) » AD(K)y AC(Xel)s AD(ge1) s AA(Ke1) s AB(Ks1) s ARCAQ797
1AA(Le ) s ABIL#)) s HA) ARCAQ798
SINACIM) = A ARCANTYS k
3023 IF (J=lil) V244302193021 ARCA0B00 E
3 3024 CALL CUSINGAC(K)e AU(K)s AC(L)» AD(L)s AAtILe1)s ABIL+1)s AA(L)y ~ARCAQB01
g 148 (L) HA)Y ARCADBO2 '
SINAD (M) = HA AKCA 0803 §
¥ 3121 CONTINUE ARCAQB04
Koz Kel ARCA080S 4
L = Le+] ARCAQB06 g
3020 CONTINUE ARCA0807
LALL  SSHTLH(YWKSSN) ARCAQBOY .
00 TU (3028+3025) 9iSHW ARCA08B09 E
Jued LaLl LCOUNT(3osKKe LCToNPLe RECURD(35)) ARCAQB10 ;
‘3
4
o




WRITE (KOUT»3029) (SINACIH) ¢ SINADIMY 4 H21eKK)
3029 FORMAT(10X+32HDUNP OF CONDUCTANCE SINE FACTORS//10%+ 1SHSINAC
1INAD// {8XsF 7450 3XeF TeSD)
3925 CONTINUE
K=0
L = MM*]
Mz 0
00 3026 J=)oNN
p0 3027 I=lvMM

K = Kel
LzLlel
M= Me}

nASAA K+ 1) ~AALK)
HB=AB (Ke 1) =AB(K)
HC=HA#HA st #HB
AD=SURT (RC)
HE=F TB*HD® LAA(K) ¢ AALRS+1L))
HAzAA (L) ~AA LK)
HY=AB (L) »ats (R)
HC=HA®HA+H*HB
rnD=SHRT (ML)
HFEPIU.HU.(ﬂA(K)OA“(L))
AA (M) =HE

3621 ap{M)=HF
nzk+}
LsL*}

7 dAzAA (L) =AA(K)
HB=AR (L) =AD (K)
nC=HAYHA H*HY
nD=SORT (HC)

AC (M) =P1C4rD® (AA (K) sAALLY)
3026 CONTINUE

LUzMMe )

LL2NNY )

po 12 1=V

K=ol

catkl LCOUNT (1 sLCT sNPLIRECORD (351

12 wRITE(£+310) [eLLeAAIK) 2ABIK)

MHzM-MM

KzK=MM=]

V0 B 13)eMM

KzKe¢]

MzMe ]

9 HAZAA (Kel)=AA(K)
ne=Ag (he })=nd (K)
HC=HA®HAYHu 3
nD=SaKRT {HC)

AD (M) =P 18aH0@ (AL (K} sRA (X2 1))

8 CONTINVE
RET))

L=MM

A=MM-]
NzNNwy

VO 1p J=1,N
0 11 t=len
M=M*]

Lzle}

13 ACIM)zAB(Me])

14 AD(M)=AALL)

11 CONTENUE
M=Mey
L=Ly

18 AD(MY=AA(L)

12 CONTINUE
U0 1002 l=1sK
HzMe

1002 ACIM)=AB{Me])

U0 1000 J-LeNN
KaKSUM (J)

1000 PLBS (J)=PLBIK) +PLD (KD
CALL LCOUNT (=104LCToNPGIRECORDI35))
wRITE (64319}
1TER=0

C-===MAIN }TERATION LOOP
30 IF (DLTH) 3131432
31 VTH=100.
00 TO 33
CR=[TERS L
C--EE-METtﬁIAL PHOPERTIES ¢NODAL RESISTANCES AND CAPACITIES
1=0
IF (KLOG) 4¥39+4939+4999
493Y 1.=MM
v 39 JJ=1enN
vo 4o 1Il=leM
Izle]
L=Lel
IF(HATL(1) ) 42001002
41 RA(I)=/RU
RB(1)=2RY

4-11

ARCAQB11
SARCAQB12
ARCAQB13
ARCAQB14
ARCA0815
ARCA0R16
ARCAQB17
ARCAQH]18
ARCA0819
ARCA0820
ARCA082])
ARCA (0822
ARCA0823
ARCA0B24
ARCA0825
ARCA(826
ARCADB27
ARCA0828
ARCA0B29
ARCA0830
ARCAQ831
ARCAQ822
ARCA(B33
ARCA0834
ARCA0835
ARCA(0B236
ARCA083T
ARCA0B18
ARCA0B239
ARCA0B40
ARCAQH4)
ARCAQB42
ARCAGBG3
AHCAQBG4
ARCA084S
ARCAVB4L6
ARCA084T
ARCAQ84d
ARCAOB49
ARCA0850
ARCAQBS]
ARCA0BS2
ARCA08S]
ARCAQBS4
HRCAUODD
ARCA0850
ARCAQYST
ARCA(QBSS
ARCAQ8%9
ARCAQ850
ARCAQB6])
ARCANB62
ARCAQB63
ARCA (864
ARCA0B6YS
ARCA0866
ARCA0QB67
ARCA 0868
ARCAQB69
ARCA0B70
ARCAp871
ARCA 0872
ARCA0873
ARCA0874
ARCAQBTS
ARCA 0876
ARCAQB77
ARCA0B78
ARCA 0879
ARCA0880
ARCAQB81
ARCAQB8B2
ARCA0883
ARCAQB84
ARCA0BBY
AHCAQ88B6
ARCA0887
ARCAUBBY
ARCA0889
ARCAQB890
ARCA0891
ARCAOBY92
ARCA0893
ARCA(0894
ARCAQH9S
ARCA 0896
ARCAOQB97
ARCANBYS
ARCAO0B99
ARCAOY00

Akl
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3
00 7O &0 ARCAQ901
42 KRT=lagS(HATLUL) ARCAQ902
IF (TTMXIKE)=TALL)) 439434406 AHCA0903
43 HB=TALD) ARCAOYOS
00 1O %00 ARCA09(S
46 IF (TALD =TT(1eKT)) 4Seb6r46 ARCAQ906 \
45 AB=TA(D) ARCAG907 o
LD 10 YOl ARCA0908
46 1=} ARCAQ909 E
07 IF (TTUTWATI-TACL)) 48448449 ARCA0910
LY 1T=]Te] ARCAQ911
L0 10 47 ARCA0912
W JT=217=) ARCAQ913 v
HCE(TA(D) =T THITWKT I ZUTTUIToR DI =TTLJIToKT) ) ARCAQI )& T3
HDCNT(IT oK T) eHCO CCNT LI ToKT) «CNT (JToKT)) ARCA0915 *
HAZCRY (1) o+ PLEC (1) /HD ARCAU916
HM = CNT2(JTsKT) o HC @ (CNT2(1T4KT) = CNT2(JTeKT) ) ARCAQ917 ’
n8 = CRA(L) ¢ PLB(I) 7 HM ARCAQ918 P4
HESKRT(JT oKk [) ¢HC® (RTCIToKTI=RT(UTIKT)) ARCA0919 " ’
HFSCPTLJIT KT +HCH (CPT LI TIKTI=CPT(JITIKT)) ARCAQY20
CAP (1) =vOoL (1) ®HE oHF ARCA0921
35 1F(MATL(I)*1) 50450451 ARCA0922
50 ulJdr1=aciy)/ng ARCAD923
3 RU(11=0.0 ARCAQ924
¥ L0 T0 &} ARCA0925 oA
51 NsKSH(1) =) ARCA0926 ]
IF (KOAP (1)) 5106+5106+5100 ARCA0927
5106 §F (N} 5105+5105,5100 ARCAV928 +
5100 EM22ERT (JTIKT) «HCRLEPT (IT 4K T)=EPT (JToKT)) ARCA0929 %
HMS=HM ARCA0Y30
1 EPSV(Ll) = eM2 ARCAQ931
3 IF(N) 5105451055102 ARCA0932
5102 GO TO (S10Jr5104+510314N ARCA0933
| 5103 CON(1)=HV ARCAQ9 34
L0 10 5108 ARCA0935
| 5194 CON(1)zhM ARCA0936 N
5105 CONTINUE ARCAQ0937 R
AT=l4uS(MATLT+1)) ARCAQ938 bt
IF(KT) 53452453 ARCA093Y b
52 Ru(1)=/R0 ARCAQ940 4
00 16 61 ARCA094 1
Cowew=f ORMEKLY EACLUDED HULES HEKE ARCA0942 A
C 52 wRITEU6e83L) ANCA0943 3
431 FORMAT (10A+2THERRUNLOUS NODAL ARRANGEMENT) ARCAD964 !
C [CEITT ARCAQY4S E
s w0 T0 464 ARCA0946
53 IF (TTMXIKII=TA(Te1)) 54454455 ARCA0947
26 HB=TA(]e]) ARCA0948 ]
v0 10 500 ARCA0949 E
S5 IF (TA(le)d=TT()eKI)) H0057¢57 ARCA0950 :
56 hB=TA(]+)) ARCANY5) 3
vy 10 S0) ARCA0952 p
57 §y=1 ARCA0953 4
6y IF (TTUITAnE)=14(0e))) S9:s59460 ARCAQ9S4G :
cy L¥=ETey ARCAQ9SS i
vl TO 54 ARCAOYS56
60 J1=17~-1 ARCAQ9S7
RO (TA(Le =TT (ITHIRT N Z(TT(ITHRT)=TT(JT4KT)) ARCAGY9SE
HM = CNT2(JF4KT) o ML @ (CNT2(ITKT) = CNT2(JTKT) ) ARCA095Y
HB = Hy ¢ vLb(lel) /7 HM ARCAQ960 B
KB(I)=AB(fe 1)/t AKCAQ9b1 v
IF(KGAP (1)) 6146146000 ARCAQYH2 ;-
6000 EMISEPT(UTIRT) eHCH(RPT(IToRTILPT(ITHKT)) ARCAQ943 i
CALL GAP(]9EMLIEM2rHMIHMSS1G) ARCA0964
61 IF (JU=NN) 634962463 ARCAQ96S
62 RALI) =/RY ARCAUY66 E
o0 TQ 46 ARCA0967 :
63 nT=lABSIMATLILY) ARCA0968 L
IF (KT) 031044065 AWCAQ96Y .
66 RA(1)=ZRU ARCAQ970 3
w0 TU 46 ARCAQ97] E
65 1IF (TIMX(KI)=TA(L)) 66466467 ARCAQ972
66 Hy=Ta(l) ARCA0973 :
0D 10 500 ARCAQ974 .
67 Ir (TALL)«IT(1eKT)) oBe6Ye0Y ARCAQY7S
58 Ab=TA (L) ARCA0976 3
60 1O 501} ARCAQ977 i
6«9 11=1 ARCAV978 Y
70 1IF (TTLIT.AT)=TAIL)) The7)e72 ARCAG979 :
71 1T=1T7e} AHCA0980
we 10 70 ARCA09B)
72 J1=l71=1 ARCA0982
ACSITA(L) = I TLSTeRTI I Z LTV (I TokT) =TT (ITKT)) ARCAQ953
HOZCNT (JT oKT) eHCOICNT (1T oKT)ICNT (JT X)) ARCA0984
IF(MATLUL) «1ABS(MATL(E))) 22009720247200 ARCA098S
1200 IFARTOMATL (L)) 7201+7202+7201 ARCAQ986
7202 BA=HA/ (AU(1)+,000000)) +PLALL) /7 (HDO(AA(L) ¢,0000001)) ARCAQ987
HACIY =] /HA ARCAQY8H
L0 Tu 49 ANCA(989
1201 LONTINVE ARCAU99Y
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HAZHACFLA L) /HY ARCAQY91 i
3 RACLY ZAA (L) /1A ARCAQ992
3 40 LONTINUE ARCAD993
3 39 CONTINUE ARCAD9Y4 3
£ vl 10 221} ARCAQ995
g c NEW tvbLlIe ARCAN996
3 499y Lz=Mu ARCAQY9?
< vl 5039 LJ=1enNN ARCA0998
L JO 5040 [11zleMM ARCA0999
. 1=le} ARCA1000
A (I ARCAY00)
3 1F tMATLLTI 2 SQ042ed04]105042 ARCAl002
|- Senl RALL)=2LRO ARCA1003 4
i RB L) 20 ARCA1004 :
- 02 TO 5049 ARCA100% K
9042 nI3lagSIMATLII)) ARCA1006 !
CALL LOOR(KToTACI2 o TT(LarkT) CNTCLoKTIoCNT2(oKT)oCPTILoKTI 209 Y2L1)ARCALOQ?
i 1 2 e ARCA1008
N 1t tiex) 500450174200 ARCA1009 i
9017 R sLRA(L) «PLB(1) /M ARCA1010
g NSRS () =) ARCAL10%1
o IrtN) »021¢502105018 ARCAL1012
. S8 EPOVI)=2Y2M4) ARCAL013 3
Y . w0 10 (501995020+5019) eN ARCAL Q14
A 5A19 LONLIIZY2(]) ARCAL01S
wid TO S9¢) ANCAL1016
5020 CUNT])=Y2() ARCA1017
5021 LONTINUL ARCA1018
IF (JJ=NNY 09980499 7+4998 ARCA1019
4997 wkaly)=0. ARCA1020
00 Y0 99+ ARCA1021
w9uy KAL) Rt (1) «PLCELI 71D ARCA1022 E.
44990 VAP () 2VUL L 1) ORT (KT ) oKt ARCA1023 N
Lt 1il=1) ©000+5070+5001 ARCAL024
S601 IF (MATL(I=1)) 5000500005002 ARCA1025
5092 KBtlal) 2 ABI1IZ(RB(L=])+PLO (1) /HM) AKRCA1026 E
5000 IF (MATL () e ]} H003+2003+5004 ARCAY027 ]
5003 ulJInz=ALLT)I/RYL]) ARCAl028 h
: wtstl)20e0 ARCAL02Y :
. 1F (ud=1) 50079007 ¢2000 ARCAL1030
’ 9004 IF (JJ=1) 20094500v+5005 ARCA1031
: S00Y [F (NN=1) 5010501045007 APCALQ32 . e
. 2010 wA{l)=0, ARCA1033 K
: v To %907 ARCAL036
- Sa0% IF IMAILLI 900602007 +5008 AKCALY D b
2008 wA{L)I=AA(])Z (RALL) ePLALT)/HD) ARCAL0136 ‘3
v T 5007 ARCA1037
5006 RA(LI=PLA (1) /7 (HUSAALL)) o KAL)ZADIL) ARCA] 038 ﬂ
rALL) = 1o /RALL) ARCA103Y 3
9007 (ONT [U¢ ARCAL 040 3
5060 CONTINUF ARCAL041 i
5039 CONTINUE ARCA) 042 j
221 LUNTINUE ARCAL1043 §
C=~<~=URTHOUUNALLTY COR=ELTIUNY AKCAL 046 3
IF (KENTG) 22104221045050 ARCA1045 k
2050 m=0 ARCA1046 “ i
00 ond) J.1eNN ARCA1047 ¥
w5051 L=ieMM APCA1 048 .
M= Me) ARCA1049
AT = MATL (M) ARCAL050 -
LF(RT) 505242092+5053 ARCA10S5) 3
5053 KY (M) = HRIM) @ SINAC(M) ARCA Y062 %
5057 §F (U=NN) 605445051¢505) HRCAL053 3
9154 YA(M) = kA(M} ¥ SINAU(M) ARCAL054 b
5451 COLTINUE ARCA1059
2210 CONTINUE ARCA 1050
(=e===nfAT FLUA LUUP ANCAL1157
JSUMzZLRO ARCAL10A8 1
unL5=ZR0O ARCAL059 4
KIKZMMONN ARCA1060 B
120 ARCAL051 k
J=) ARCAY062 3
KS~) ARCAL063 E
LMK ARCA10064 b
M=-MM ARCAL1065 4
S0 Th JazpefN ARCA 1066 “
vl 76 111zlsMM ARCALOKT o
I=1le) ARCA1068 3
FENTH ARCAL06Y E
nzhe} ARCAL1070 R
LaLe} ARCA1071
M=Me ] ARCAL072 e
IF (MATLCT) 114ell5eld4 ARCA1073
Itly=s7Ry ARCALO74
v 10 TH ARCAL075
nas /vy ARCAY076
n=/RY ARCALO77
1F (k) 1d,184177 AHCA LTS8 1
HASHAS TA (K) #rid (K) ARCAL079
n=HRewti(w) ARCA1080
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¥ ' T8 IF (J=KK) 19979480 , AKCA} 081
i 19 HA=MA«TA(J) 2R (1) ARCA1082
L nEsHBeni(]) ARCA1083
80 IF (LaKK) 81e8]482 ‘ ARCALO0RG
. 81 HASHASTA(L ) *RA(]) ¢ ARCA}085
HYSHRSRACT) ARCA 1086,
3 . 82 1F (M)184,04483 ; ARCA1087 .
r s 183 HAZHACTA (M) PIA(M) ' ) . ARCA1 088 ,
Ha=HEeRALM) - ¢ § ; ARCA1089' '
‘ 84 IF (CAP([)) 38518545 ARCA1090
86 TB¢l)=HA/HY ARCA1091
L0 TO 76 H ARCA 1092
; ' ‘89 UENSHY ARCA1093 .
: N=KSHif) =) \ " ' ARCA1094
‘ 1IF(N) 9749709800 ! ARCA109S
9800 KT=KTU(l) . ARCA1096
. IF(KT) 930&.9502.9301 ! ARCA1097 !
, JH)) VENSY=DEN ARCA1098
CALL LOOl\(l\hZOoFHﬂHT(l'KT)cCHNhI\"))RET(viT)'OvOoYZ'DZ'Z) ARCA1099 |
VEN=DENSY AHRCA1100
1 . i HEW=Y2()) ! ARCA) 101
x 1F (HBW) Y816+9d16+9803 ARCAL102 !
) 9310 KShil)=3exsn(l) ARCA1103
! CONtI)=v2(2) ) : ARCAL 104
. ! w) T0 97 " " . ARCA110S !
, . yB02 HBWSHCONV , ARCA1106
9R03 IF (EPSVII)) 9804980449805 . i ARCAL107
YR04 tBWzEPLY . T ARCA1108 1
. L0(TO 9304 ARCA1109
Y4805 EuW=EPSV(]) , ! ARCAL110
H SGEP=S1Goguw ' . ARCAL111
SGUEP=4,0adLEP ARCAL112
d 9106 LF (EpneHy) 97,9799807 ANCA1113
Y807 L0 TO (9808+9809+98101 N , AHRCAl114e %
9Ya0y MC=PLC (1) Z{CUN(]) ®au(1)) : ' ARCAL115
¢ AUSAD(]) , s U ARCAL116
, w0 TG 981) ARCALL17
1 YR(Y nC= PLu(P)/tcuu(l)'Au(I)) AHCALL18
X AusARLL) ARCA1119
! ' w0 T0 981} ! ' ARCAL120
Y810 HC2MLA (11/1CONCE) *ARL(T)) | ARCAL12]
aQzAA (1) + ARCALl22 !
, 9R1) CALL waAkwp{]) . ANCAL123
VALL SSWTCni6ikSsw)  ° t ! ' ARCAL124
o T (Yo1crYBLI) RO ANCALLCD
IRl IFCITER=100) 9ulae98lesIBll ‘ ARCAL12%
. Yulie WRITECKOUT19815) ITEM,AQeTRES o THL sHBW 4 SOEP o TRG¢SGAEP sUNLsSTAB ARCAL127
LTatDy ypEN ANCAL128
t Y815 FORMAT(I5,11E£10.3) ; ARCAL12Y
! 9«33 CONTINUE ARCA1130,
| HASHACDw, } ' R ANCA1131
UNLSzUWLSeunl . ARCAL132
, DENZQENeSTAB, : ARCAL133
¢ w? lu(l)-HA-!h(l)onu i ARCAll36
94 IF (OLTH) Te+99e 76 ' ANCALL 3y
99 IF (KTH(1)) 2647641001 ' ARCAL 136, |
¢ 1001 IF(MATLLL)) 264769100 aARCAL137
: 100 nC=ETAeCAP (1) ZDEN I AnCAll3B
IF (hC=0THY 101476916 . { ANCAL13Y
10} 07h=hp ' H“HCAL 140
f , uCRIT=1T] : AwCAllal
uCRlTs00 1 ' 1 ANCAll4e
7t CONTINUE , ARCA TG ]
75 CONTENUE ARCA1144 : i
¢ ' ARCA1145 '
C=====00 TO SUKRFACE EMEROY uALANCE PACKAGE . . ARCALl40 ’
CALL SuURsg ) ARCAL147 \
! 4 i ! ARCAL 148 - $
Ce==~=NEW TEMPERATURES LOUW AYCAL 149 5
107 ®=9 ARCA1150 7
. VO 120 Jz)eN ¢ ' ARCA115] . 5
! . U0 12} I=)aMM . ' ARCA) 152 ' ]
’ ! KzKe ], j . ANCAL153 . . Yo, ’
IF (MATLIK)) 13141210136 ' } ARCAL156
136 IF(CAP(K)) 122+v121+12): ARCA) 155 .
122 #4RITE (091200 K ' ARCAL156 i
127 FORMAT (/7105 «26NELRTIVE CAPACLTY AT NOUE +13//) ARCALLS? ; ) E
, THF =TH \ AHCA11s8 . 3
' W0 10 463 . ' ARCA1159 : .
103 1F (KSMIR) ~1) 126312501240 - ARCA1160 !
125 WRITE(64120) K ARCA1161 :
‘ 120 FORMAT(//10A,J4HNUDAL BLUNDER AT 123, HEATED NOUE +13+38H HAS MATEARCA}lo2 ! E
JRIAL NUMHFR GREATEK THAN ZERO//) ARCAL163 -
THF=TH . : ARCAL166 f ;
w0 10 468 ' . ARCALI6S ¢
1266 [F(MATL(Ke1)) J26Ye1204340267 . : ARCA§166 : e
1245 SRITF (KOUT#1266) K AHCAL16T ' : E
1746 rORMAT(//710A427HBACA wALL NUDE NEAR SUKFACE//) ! ARCAL o8 _
: 1nF =Th AHCA L1169
: 00 TY woo L ( ARCAL170
, 1 ‘ :
| .
1 -3
' :
i
' i
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[
' 1267 LF(KSH{RI=4) 1203y)20301248 ARCALLTY
© 4 1268 ASHIK)IKSMIRI/D - : ARCALLT2 //i
. . . UNLZTH (K) » (CONTK) =TA ()} CAP (K] /DT i ARCAL173
. UWLS2ONLS sunL , : , ARCAL 174 A
! TB(R)=CON(N) ' . ARCAY1TS
: 60 f0 121" ARCAL176
3 ' . 126 1 {MaTLIRe 1)) 12009120301243 . ARCA1177 :
« s 1240 1FIKRESC-3) 1243412414124 ARCAL178
- 11261 [FAKDROP( )2} 1242,1242+1243 ARCAL179
1262 ra(n)-(tu(ﬂ).Ru(x)-(lu(n.x).rktn.l)))-Dxn/cAp(K).rA(K) ARCA1180 N
oU:T0 121 ARCAl131
g 1243 uA-Iu(x»Onln/CAe(n).tAtK) ; ARCA1182 R
Ta(Ry=rA ARCAL183
3 128 CONTINUE ARCA1184
120 CONTINUE H ARCA1185 b
. R UNTSIUNT S« UL SDTH ARCA1186 3
' KKSMMANN ‘ ARCAL187 4
A 466 U0 467 1=)nn i : ARCA1188
v , UNTI=UNTi LAP (L) #(To(l)=TALL)) ARCA1189 J
«a? TAth=T8(D i . ARCA1190 3
[ IFCDTH L e OTHM) JANU, (TH (NE, PRT)) OTHM = UTH ARCAJ19) 3
; ' CALL SYwTrribeRSSW) ARCAL192 4
: 60 TO (66714164672) ¢ASSH ARCA1193
i @h71 IFLITER=330T) §67244072¢4673 ARCA1154
4673 IF(1Ter=3420) 68146894672 1 ARCA1195
! “hl2 CONTINUL ARCAL196
: CALL "SSWTCH (] nSSH) ARCA}197 3
i U0 TO (4oBr«ET70) 1KSSW ARCAL 198 E
i ! «hT0 LF (T=ORT) wublhrabBebob, ARCAL199
' 4674 IF(Tn=TnF) 47244684408 ~ ARCA1200
Coaol=UUTPUT gLOLR ARCAlZn)
‘ w6t CEC=ONTS/Qn(T AKCAL202 f
! , CALL_LCOUNT (17N oLCT shPGRECORD (350 ARCA1203 o
' WRITE (6939060 TH ARCAL1204 3
3360 rORMA!(//1A.50(lnﬁ).F7.2-dH SELUNUS.uJ(ln')llszx'13NOOObEMERAL-OO)ARCAlZOS {
. ARLTE (oeyaar ANCA1206 %
wR1TE (64330} ‘n~unlb'0NT['CECoMLRII'NCleoITER.UTHS.D!HM ARCAL207 3
. ARLTE (0e330) ARCA1208 A
) ' 336 FONMAT (//7u9A2QHe® e ATED SURFACFCOOIIIboA'Qoﬁ-~-~---HlSCtLLANEOUSARCA1209 b
1 SUKFACE Pala~=mamans/2X425HR0ON COL OPTN  SURF SURFy6XsAHH EDGEIARCAL2L0 5
25X96HH WAL Ly IXe40HY -PRIME  MASS CUEFF CH/CYY  PRESSURE +4X e 6HKAARCAL211 i
i ' JUIUSHEOK 1NL/RORSTHRETER  TEMPUK) BIe/LY) (8TU/LY) 107 (ANCAj212
, SLHZET2=5E €1 o 14X 4 SHIATH) 46X s GM INY) i ARCAL214 k
r=0 . ARCAL 214 L
U0 Yuy JT}IaN i ) AKLALZLD 3
t 20 Y49 I=yeMm H ARCAl216 *
. TonzRey } ARCA}217
¢ FECKSHIRI =) 9699950090y ARCA)218 ¥
WU HPLMDOT () /ut ) : ARCA1219 )
. BR=0 () 76 ¢4J) ‘ ARCA1220 4
‘ . , PHESKEy) ) ARCA122! 5
' ' =524 . ARCA1222 E
! 11521 15x4 ARCAL22 ) 3
; AR1ITE (0033700 1 oo I1itd) o ITS TS (V) sHEDG (I} sHWL (J) 08P 46 (J) 9 BR4PR [J) sARCA 200 k
, 1ved ARCA122% p
' . 3170 FORMAT 1A 439 X0 (39 3R91102491502X0F 7, loZ(ZXoF?:ZhZK'F".‘uJXo ARCA) 226
Le9eOy3heb 1eD9312X+E10.3)) ARCAL1227 4
Giy LONTINGE : ARCA1228 %
ALt L(OUN'(G‘NN'LCI'NPGoRECORD(;S)) ‘. ARCA) 229 H
. ak1Te (69 3700) ARCA1230 N
t 1 3160 FQRMAT(//4UAs39acnmiacmeSURFACE RATE UUANTITIES=e=seaae//]1Xs ARCA1231 P
; 1 J1n-LOCATIUK~ «eRECESSION RATESe~e8Rs14H~HASS RATES==420X¢ ARCA1232 2
2¢9H==5URF ALt ENERGY, FLUX RATES=~/18X¢10H (MILS/SEC) 313X ARCA1233 3
JI2H UL /F T2=5EC) +29K4 1 3MIBTU/FTE=SEC) ) ARCAL234 -
WP1TE (by 33010 ! ARCA1235 J
, * 3361 PORMAT (50% ¢ 91CORVECTED »4X ¢ BHCHEMICAL 4R ¢ yHRADTATLON+ IX 4 QHRADIAT LUNARCAL236 k!
! 1 1925910nCONUVCTIONZ2ReS6HRON COL  CENTER LINE NORMAL HMDUT TuTARCAL1237
N 2L MUOT rLAEMe6X92nIN16A«21HUENERAYION  ABSUHBEDeSX«THEMITTEDs ARCA)238 ’
: e oK e 4. AwAY) AKRCAL239 £
: “ K=Q ARCAL240 E
w0 YE10 JzleNu 3 . ARCAL241 K
i ' uo Y910 I=leMM - i i ARCAL 242 i©
AZK* ) ! ARCAL243 Z
4o o 1F (KGN (K) 1) 9510,9311.9510 AKCAL26G R
: ' 1B]1 ~azDSDIBEY) *12000. . ARCAL 265 H
ng=DBLTEN (U1 2120000 ANCAL 246 i
. AKITE (693302) [ JvHA JHBsCHDOT (J) s CHUOT (J) 9 QCNVIJ) o N ARCAL2647 3
TUCHM (J) sURADY (J) s ORAD (J) +UNP (K) = ARCA1248 A
< . 3Ine rORMAT(2As 134 1A0T13¢ 3442 F100601A)32X+7(EL10.3+2X)) ARCA Y249 3
. . 9510 CONTINUE ARCAL1250 R
; ! CALL LCOUNT (3eNNoLCToNPOYRECORLIS)) ! ARCA1251 g
. . I TE (6933030 ARCAL252 N
: 1163 tORMAT (/7 38K s 44H==a==SURF ACE TIME INTEGRATED QUANTITIES=~m==// ARCA1253 c
P 113Reabm=-0t(tSSTON TOTALS=> ==MASS AQLATION TUTALS==s ARCA1254 ?
21DA¢30M==~URFACE ENERGY FLUX TOTALS==/20Xe6H(HILS) #17Xe ARCA12S5 3
3am (LE/COL) ¢+ 33449 (BTU/COL)) AHCA1256 ﬁ
. nwlltib.suolt ) ARCA 1257
: ) K29 ° . . ARCA1258 3
. 0 Y512 gzt ! ARCA1259 3
0 Y512 lzleMM , ARCA 1260 ?
'
A

3
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KzKe} ARCA1261
IFAKSHIK) )} 9512495139512 ARCAl262
9513 HA=DSTT(J)*12000, ARCA1263
HB=HA ARCA1264
WRITE(6+3356) 1eJeHAYHECMT (J) sCHT (J) sUCNVT (J) o ARCA1265
] 1UCHEAT (J) ,QRAYT (J) yURADT (4} »QCONDT (J) ARCA1 266
. 336h FORMAT(2X o1 3¢1X91 303X 02(F10e491X) 92X ¢ TLEL04342K)) ARCA1267
E: Y512 CONTINUE ARCAL 268
Ceawa=bXTRA DIAGNUSTIC OUTHUYL ARCA1269
CALL SSHTCN (4 eKSSH) ARCAL270
W0 TO (94996+9497) vKSEU ANCALZ 71 ]
9396 CALL LCOUNT(5¢2*NNsLCTeNPGYRECORD(39)) ARCAY 272
9493 FORMAT(//72Ay LOHEXTRA UUMP/2X 45611 4 JeUsVULIRAIRBICAPYAAIAB+AC*ADYPLARCAL273 3
1 16 +PLBS s EMNPLAWPLC 1PLD/ /) AHCA1274 b
- Kz ARCAY275 E
3 V0 Y490 J=lenN ARCAL1276 :
: VO Y499 I=leMM ARCA1277 ;
Y Kals | ARCA1278 ¢ 4
3 IF(RGHIKD 1) 94909909]119490 ARCAL279 !
1 9691 WRITE(6494Y2) 1eJeULJ) o VOL(K) yRALKD sRBIK) 9 CAP (KK) #02 “21 s ABLK) ¢+ AC(K) ARCAL1 280 :
3 19AD(K) sPLA LK) +PLAS (J) dEMN L) o PLA LK) 9PLC LK) s PLD (K) ARCA}28) 4
3 9492 FORMAT(2X41392Xe13¢20E1143/20X+5E1103) ARCA12u2 o
3 4490 CONT{NUE ARCA1283 . E
CALL LCOUN( (3¢NN+LCToNPGIRECORD(3S)) ARCA1234
3 WRITE (64 4503) ARCA} 285
3 9503 FORMAT (//2444QH1 o J9USDT 4DSDTH VS 4DST 4DSTT oMATL 4KSHIKSUR/) ARCA} 286
n=0 ARCA 1287
ud Y500 J=1eNN AKCA1288 ;
3 LY 9500 IzleMM ARCAL1249 i
hzKe) ARCA1 290 P
IFARSHIK) L) 9900950149500 ARCA1291 k
Y501 WRITE (649602} LeJaUSDT J) +0SDTu(U) sDSCI) sUST () sBSTT (U «MATLIK) »  ARCA}292 3
IKSH (KD sKSUR(D) ARCA)293 ;
9502 FORMAT (2X421%e5E12434304) ARCA 1256 §
9500 CONTINUE ARCA1295 3
- CLALL LCOUNIT (49LCToNPLIRECORD (39)) ARCA129b 4
WRITE(69FaYu) PRTWTHE o FHF sULTHETASFVoF ToP18¢ZROJKQOP o MMINNoKKs  ARCA1297 4
INMToNnT ’ ARCAL 298 N
Y494 FORMAT (/752 356HPRT o« THEL s THF JOLTHIETAGF VoF ToP 18 ¢ ZHO ¢KQOP oMM JNN o KK ¢ NMARCA} 299 3
VlenHT/2a0GE 114391202169313/7) ARCA1300 y
9497 (ONTINVE © AKCA}301 3
Com===UPTIONAL PUNCHED OUTRUT AHCA1302 5
[F (KSTRP=)) 849484240421 ARCA1303
8421 VO Bu22 1=]+4 AHCA1304 A
IF CABS LTH=TPILE) ) =4 00000]) 842486218422 ANCAL305 k.
8422 CONTINUE ARCA13006 k
00 TO BuS ARCA1307
862 k=0 ARCA 1308 ‘
NS=0 ARCA1309 3
CALL LCAUNT(20LCTINPLIRECORD (3D)) ARCA1310 g
dRITE (hetg23) 1N &3CA1311
8423 FORMAT(/20A 4 26MFURLHED OUTPUT PROOUCED AT,F10eS+8H SECONDS) ARCA131¢ k
w0 B4l J=jeun ARCAY313 .
VO 840 I=]emMM ARCAl31e 5
R=Ke} ARCA131S
IFIMATL(K) ) 84204840 +84] ARCA1316 k
8420 NS=NSe} ARCA1317 .4
841 N3=NSel ARCA131b ¥
R60 CONTINUE ARCA1319 :
420 AHCA1320 |
N=0 ARCAL 31 :
L9 ARCAL322
LRzMMe} ARCA}323 )
VD b643 JEeNN ARCA 1324 [
VO Bo4u [=1eMM ARCA]325 E
Kshe} ARCA) 226 .
LL=lL e} ARCAL37 .
LR=LR | ARCA 1328 - k
IFAMATL(R) ) 86598449845 ARCAL329 E:
hih Nzhie) ARCA1330 3
[F{KCENT) 0450084508451 ARCA1331 ¥
8450 CONTIRUE ARCAj 332 5
L= (CZILL) sLLILKI I /246 WRCA)333 . i
Rz (CRILL) +LR(LR)) /2.0 ARCA1334 b
w0 10 BaS2 ARCA1335 E
4651 IF (MATL(K) ) B4S4sduts8a8) ARCA1330 »
6693 £=(CZILL) SLLILR)ICZILLO 1 +CZ(LR*1)) /4, ARCA1337
Nz (Ch (LL) o CH (LK) ¢CRILL#1) ¢CR(LR 1)} /40 ARCA1338 .
vt 10 Bab2 ARCA1339 E
BuSe (= ({CLILLY *CLILRI D 72435240} ) /20 ARCA1340
R ((CWALLY *LRILRY) 720 0SR (D)) 720 AKCAL241 ;
8645¢ CONTINUE ARCAL362 b
PUNCH 840, ReZoTAIK) «ToJsMATL (KD o THYRECORD (35) yRECORD (36) +NoNS ARCA134)
P46 FORMAT (3F 1043+8HIMINDEGHR e E30 1N/ 91303HHAT+12+F T4292H5 +2A691Xe13s ARCA} 360 ]
12HUF 41 3) ARCA1345 s o
LF (MATL(KY ) duTeBbbeBGG ARCAY 346 3
AT ztiey ARCA1367 h
Ll=LLe ARCAL 368
LR=LR 4} ARCAL349 F
RATEPLBAK) Z7PLdS () ARCAL3S50
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H=SR (J) ARCA1361
4252 (J) ARCA1352
MOUT==MATY {K) ARCA1353
PUNCH Hotsy Re29TS () 9 J9MOUT s THIRECORD (35) +RECURD (36) «N4NS ARCA 1354
848 FORMAT (3F10.39OHININDEGRe3IXeIH/ 2 1DeIHMAT o 120F74242HS 92A0¢1X013s ARCALISS
12H0F 1) ARCA] 356 3
A4t CONTINUE ARCA 1357 4
843 CONTINUE ARCA} 358
449 CONTINUE ARCA} 359
C===~=TEMPERATURL PRINT OULTY ARCA1360 3
CALL LCOUNT{~4sLCTeNPGIRECORDIIS)) ARCA1361 :
1 #R1TE 164 3705) ARCA1 362 J
- 3365 FORMAT(//49K«1SHe# e INUEPTH DATARr8/) ARCA) 363
CALL LCOUNT (39LCTINPLIKECORD(35)} ARCA1364 ,
WRITe (6926400) AHCAL365 E
3 2410 FORMAT(/5(4X+21HRON  COL  TEMPERATURE) /) ARCA1366 o
3 INICK=) ARCA1367
1 INICK=S AKCA) J6b ’
~ JNICKSMING (UNTCKoNND ARCA1369 b
202 U0 241 L=19MM ARCA1370
J=0 ARCA1371)
3 K= (INICK=1) *MMoL=MM ARCA1372
3 DY 247 1=1s1l ARCA1373
- 247 JFORM(L)=1rORMLL) ARCA1 374 3
f V0 240 I=IHICKeJINICK ARCA137S E
KsKeMM ARCA 1376 p
J=Jdey ARCAL3?7 "
3 HPRID =L ARCA1378 ;
3 NNPR (J) =1 ARCA)37Y 3
TMPR (J) =TA(R) ARCA 1380 E
IF (MATL(K) «NE+O, AND{THPH(J) ,GTe0e) GO TO 240 ARCA] 381 -
JFORM(2® ) 21 SKIP ARCA1382
IMPR (J) =t}] ANK ARCA 1383
240 CONTINUE ARCA 1384
nPGI=hPOL ARCA1345
CALL LCOUNT (1 sLCToNPUIRECORD (35)) ARCA1 386
IF (NPGeENeNPGY) GO TO 203 ARCAL3B7
CALL LCOUNT (34LCT oNPOLWRECIRD (35)) ARCA1388
WRITE (642410) ARCA1349
2063 WRITE (69 JFUKII (MPRIK) oNNPIIK) o TMPRIK) oKZ 10 )} ARCAL1390
241 CONTINUE ARCAL391
NPLI=NPO ARCAL3y2 3
CALL LCOUNT (] oLCT oNPLWRECORD L 3S)) &RCAS 393 4
IF (NPGLGEWeNPG) GO TO 246 ARCAY 396 -
CALL LCOUNTL29LCToAPUsRECURD 13V)) ARCA1395 E
ARITE (602410) ARCA1396
o0 T0 245 AKCAL 397 K
Pub WRITE(6301) ARCA1348 N
245 IF (UNICKetUNN) GU TU 246 ARCAL 349 2
SHICK=JNICR s} ARCAY400 k
JNICK=MINGLINICK o4 WiN) ARCAL401 E
uv0 TO 242 ARCAl4n2
746 COMTINUE ARCAL4nJ3 E
c AMCALG06 3
469 IF(TH=THF) 4720670470 ARCA1405 3
470 CONTINUE ARCAL406 -3
IF (KASE) “iL1ea7)e225 ARCAL14Q7 ‘jj
al) STOF ARCA)4ng &
472 IFL{TH=PRT) 309472104721 ARCA1409 E
472} [FATH=TPTCL(1)+4000001) 473e06T4y076 AKCA1410 2
473 PRT=AMINVIPRTTHPTPTCOLL) ) ARCAL411 E
UTHM=100. ARCALG) 2 E
60 T0 30 ARCALG13
476 IF(PRTI(2)) 47694760475 ARCALG14 N
476 CELL LCOUNT (54LCToNPULSRECOND (35)) ARCAL41S 4
wWRITE (KuylsalT) ARCAL416 3
477 FORMAT (/710X ¢e62HHAVE ENCOUNTERED A ZERO OUTPUT INTERVAL. AM QUITTIARCAlG)7 E
1IN0 THIS 08//7) ARCALGLS .
60 T0 70 ARCAL419 3
675 IHP=PRTL(?) ARCA1420 B
VO 478 L2141 AHCAL42)
TPTCGLII =TPTCG Lo D) ARCAL422
478 PRYI(D =PRIL(fe]) ARCALl423 3
o0 10 673 ARCA1424 -3
500 WITE(62822) (11409 ARCA1425
wRITE (Lygey) K1 ARCA1426 E:
WiF=1H ARCALa27 3
G0 To a6l ARCAL428 M
G01 wRITE (69822) 1I1eJY ARCAL429
wR1TF (64824) KT ARCAL430
HE2TH ARCAL43] §
WU TO 463 ARCAL432 3
505 wR1IF(6e81Y) TA(1)sTw ARCA1433 ;
INF=2TH ARCAL434 -
uwd) 10 468 ARCA1435 .
X ARCA1436 3
%
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SUBROUTINE SAKWL (D) dAKW0001

[ YAXW0002
INCLUDE DIMSsLIST HAKW0003
8AXW0006

COMMON KSUR(40) ¢TS5 (40) +DSDT (40 1DSDTL (40) 905 (40) sDST (40) yuis0) BAKNO00S
COMMON PLAS (40) +DSTT {40) sOCONDT t40) sOCNY (40) »UCNYT (40 ) sOCHH (40}  BAKWQDOO
LUCHMT [40) LURABL4Q) yURABT (40) yQRAD (40) yQRADT (40) 4OSDTEN(40) +DSN{40) BAKWO0OT

Foitiioainde NN S S i e
o

COMMON CMDUT(40) +HEDG(40) » CHMT (40) s HWL (40) 9G(40) +GZ(40) 9 PR(40) BAKW0008
COMMON 11{90) ¢S2(%0} 9SRI40) +EMNI40) ¢+ ITSR(40) BAK®0009
COMMON TABLS (4() «KUKOUP (ag) . BAKY0010
COMMON TT (15¢6) oRT{35906) 1CPT(1596) +CNT(1506) +CNT2(1506) o BAKWQO11
1EPT(1946) , I TUX(6) DAXKWO0012
COMMON THT(35920) sCHT (35410 +RET(35910) s TAR(35910) s TPI(35+10)» BAKW0013
1V8RP (3541 ¢) HAKWCO 14
COMMON RLCURUD (36) ¢ TMPR(S) sMPR(5) JNNPR( ) BAKWOO0)S

COMMON/ZLK/KUUT » TEX2DENY VR I1H] (60 4 ILO(40) s IR(GO) BAKW0016
LOMMON/BACK/EBWsHBW e SGEP +SGAEP» TRG1EPSWIHCONY s THES'HC 1 AQs UNL ¢ TWL e BAKW00)T7

15TAB, T HAKW0018
9000 FORMAT(21699E1243) dAKW0019
Ce====yACK=-WALL OPTION 1 UFEHATIONS FOR NODE 1| HAKWO020
FACT=VF1 (])*SGEP*AQ JAKNW0021
uC=zhgweAy YAKW0022
L=l BAKN0023
IF (FACT) 400+4009200 BAKWOO024
Ce====SIMPLE NO RADIATION (ASE HAKW0025
400 L= (THES=TA(I))/ (HCe)o0/UC) BAKW$026
STAB=AQ® (Huwe(ed ¢ SU4EP®TA(l)®@3) HAKK 0027
HETURN BAKW0028
C===n=OENERAL Cadt BAKW0029
100 IwL=sTa(h) HAKW0030
10} URSFUCT®{TWLLTRES) P LTNL®22¢TR2) YAKW0031
US=UReUC BAKW0032
KS=HC+1,0/V5 BAKW0033
TALN=TA (L) =(TA(])=THES) /RS ®HC BAKWO034
CALL SSWTCn(6,KSSW) YAKW 0035
Y T0O(1024103) 9KSSw BAKW0036
102 CALL LCOUNT(1+LCToNPGIKECORD(35)) BAKWO0037
ARITE (KOUY 920000 Lol oF ACT o TWL o THLN yUC yUR4US 4RS ¢ TRES o HC BAKW 0038
103 IF (AKSUTWILN=THL) ~1.,0) 1050105+104 YAKWQ03Y
104 TWL=TwWLN uAKW0040
2ZL*] YAKWOO041
1F{labl) 1014100010> BAKWC 042
105 ML= AQo( (IRES=TuL) ongn ¢ SOLON (TR4=TWLe®4)) VAKW0043
STABzAL® (HIR9045 * SputPeTA(])’ 23) HAKNOO0G4
e TURN BARWOUGD
tHb HBAKW0046

g
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SUBHOUTINF CUSIN(RALJRY)sRAZRY292X1 02719 LX202Y2+STHET) usloool
tPS = leE-do cus10002
] ® KX2=RA] Cus10003
K2 = KY2=RY] 510004
Z) = IX2=2K) CUs10005
22 = £Y2~2Y) LUS 100006
IR T SORTCARITHICRE® ) * (L192]1942%22)) Cus1o007
IF (JR-EPS) 50450930 LUSloo0b )
30 UNT = (R3®Z) ¢ RR®L2) /LR CuSto009 \
STRET = SorTtl, = gut*yol) LUS10010
£ TURN Cus10011 3
U STHET = A, Cus10012 .
wE TURN Lusloo01d q
tNU cusTools N
A.,Jj
“$t4
~ 873
3
33
- g
K
£3]
‘1
kX
=5
v
1)
P>
:
SUBKOUTINE LAP (1 4EML EM24HMoHMSeST0L) LAP 0001
Kt TURN vAP 0002
(alV) VAP 0003
SUBFOUTINE LCOUNT (1elLToNPGLR) LCoU0001}
¢ LCOUQ002
1 UMMON/ZLK/ZRUUT o [EXsUENeVR o EH1 1a0) o ILO(40) ¢ IR (40) LCoU0003
VIMENSTON t(2) LCOU0004
~31 FOMMAT(In]o25As 7IHALKOTHERM AXI=SYMMETH(C TRANSIENT HEATING AND MALCOU0GOS
JIFRIAL Adt ATION PRUGRAM/ 1] 3X¢aNPAGL + 1371 3% 92A6) LCOY0006

G FORMAT L)1) 4254 ¢ 7 HAENOTHERM AXI~SYMMETRIC TRANSIENT HEATING AND MALCOU0GOQ?
1IeR1AL Ayt AT 1UN PROGRAMZI1IR6HPAGES +13/109XedHTHRUUGH +13/7308Xe  LCOUGO008

coht) LCou0009
L=zl LCoUo0o10
I (1K) 29243 LCovoo11

2 1In==1JK LCoU0012
ul) T & LCoU0013

3 LCI=LCY=-iuR LCOUO014
IF (LCT) 29995 LCOU0015

“ NPOENPOS L LCoU0016
[N ELY RS N4 LCOuo0017
e ITE (KJUT9551) NPOWR LCOV00)3

) Re TURN LCOU001Y
t*v LCoU0020
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- SUBROUTINE LOOK(IIsXLoX9AsBeCoEY Do IDN) LO0K0001 ' /‘3
H COMMON/LK/KOUT o IEX JOENyVR o IHI (40) 4 I1LO (40 + IR (40D . 00K 0002
UIMENSION XA(1)9Y(1)9D (1) : , LOO0K0003 ! y
- DIMENSION ACL1)sBL) oCLL)EL]D) . ‘Looxoomo §
4 IH=lni (1) . . H LOO0K 0005
: IL=ILO(ID i . LO0K0006 ‘
R IEX=0 | LOOK0007
IFAX(IH) =X (L)) 30430429 LO0OK0008
3 30 [EX=) | LOO0K0009 ¥
. IF (XL=X{In)) 342031 i LO0X0010 :
31 b (XL=X{IL)) 6454 L00K0011
3 29 IF (XL=X(1H)) 14243 , LOOK0012 : \ :
1 AFARL=X(IL}) 49546 . ; LO0K0013 ! s
; e I=lK¢ll) LO0KO0014 1
ﬁ, {=MINO(L 1) . LOOK0015
4 I1=MAxQ (I eTL) LOOK0016 . : E
3 1s=1 . LOOK00)7 ;
- WO TO & . 0 LOOK0019
[+ 11 I=le} : LOOK0020 " k
3 15=0 i L00K0021 ;
3 8 IFUIER) 28928438 . LO0K0022 9
2 28 [F(XL=X{1)) 741049 " . LO0K0023
38 IF(AL=X(I)) 99107 . LOOK 0024 7
: 7 1=1-) LOOK 0025 . - 4
3 {1=9 LO0K0026 .
{FL1S)1091028 L00K0027 '
9 IF(IT110910011 LOOK0028 . 3
1 3 [Fr=3 J ! Looko029 : y
2 l=ln-) L00K0030
w0 13 1v : : L00K0031 ‘
3 “ JEx=2 \ LOOK0022 E
3 5 1=1L 4 LOOK0033 1
. 10 VENSX(1e)l)=£(1) LOOK0034
4 IR¢ID =1 : LOOK0035,
. VR=XL=X (1) LOOK0036 i !
9 IF CIONY 13013014 ! L00K0037 )
. 14 LU TO (214c2023+24) 010N LOOK0038 '
i 26 Y(ad)=t(D) i LOUX 0039
. vis)zt (Ie1)=E(I) ! L,00K0040 i
- 23 (3=t . LOOK0061
VI =CLTe=CLD ) ' t Lookoosz
22 v(2)=(D LOOK0043 :
D(2Y=stler) il : LOOK 00U+
3 21 Y(1i=A(l) LUUKUOGS
E .. vil)sallepi=atl) . LOUKYO0s6
vo 12 Jstelon - LO0KQ067 |
20 LI =0 () sutn H LOOK0048 . .
12 Y{J =Y (D) U (I} VR ‘ . LOOK 0049 !
13 VRSVR/UEW . ! LOOK0050
. CALL SSwICH{2+J0) . LOOK00S1
: 06U TO (2609¢01)+JY ' L00KQ052 .
200 IF (IUN=2) ¢02+202v204 : LO0K0053
206 1F(11=1) 20142024201 LOOK0054
; 202 aRITE (KOUT9203) 11eliloTHeALoIRUII) oVRyUENIEXsIDN LOOK0055 E
2N 203 FORMAT (3(CX912) 02AsE100342Xe120F10e402KsE10¢302(2X012)) LOOK0056 3
- . IF (1oM=1) 2025910¢5+1025 ' LOOK 0057 ' i
+ . 1025 WRITE (KOUT »29n) LY (KD JD(K) oKz e JUN) LOOK 0058 4
| 205 FORMAT(G(2Ast1043)) LOO0K0059 |
; 2025 CONTINUE LO0K0060 i
201 conTinug . : 1 LOOK0061 H
nt TURN ¢ LOOK 0042 3
() , LOOK 0063 {
i ]
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SUsKOUTINE JOLE (NsXAMePRMeNUMX A3 PyEM)
VIMENS 10N ARHTL) X (1) oP (1) oEMIL) oPRMIL) +LPDIM(L)
AVIFSAINGMAI=X{ )

15=1

JU 600 1=leN

AA=RAMLY)

u=1

ti=}

IF(RIE) ~¢onQel}

IF(RL=X(1~)) 62463106

IFtALLS)=en) 62463006
IFLIS=116214671+h8

I15=1se}

th=e

wh U Hl.021 010

153NUME

1=1%

“wz0e

wPDlzeMi )

w0 10 o7

wREP (1S)

uPdDEzkm (I

w TO w0}

185 %]

1k (18 =NoMx i 6Ye0Y 9012

use

wd 1O (5).091 0110

15214}

1=1s

STUU IR )/Z(RULe 1) =X (I )=EMID))Z (X (TeL)=X(]))

T tlleMtle )=t M IZLALTO I =Xt0) ) ) =Ce®0) /7 IX T ) =AC]))

na it a(aa=x(ie )1 e0) o (XA=X(]))

WDz thermeem([) sF o {Xa=X (1)) (XA=K(]1)))
PRI {her M) )0 (Xa=R (]} ) ep(])

LRI Y

M ) PR

LONT JhNue

CUNT INUE

wt VURN

(X V)
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UGLENOO1L
UGLEOOO02
UGLENDO3
UGLEODO«
UGLEQOOS
UGLE0006
UGLEQDO7
UGLE0008
UGLEQOQOY
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UuLEDOD)D
UGLEQOD)G
UGLEQOLS
UGLEOOL6
UGLE00L7
UGLEQO1Lb
UGLEOOD)9
0G6LE 0020
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UGLEOO22
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UGLEOD2S
UGLEOO26
OGLEQO027
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UGLEQ029
UGLE0030
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OGLE0037
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i
SUBRQUTINE URDERD (NAsARsLL) URDE000} e
UIMENSION A1(1)e11(}) URDEQQ02 <
LIMENSION 5.$5¢20) ORDE0003 7
NMZLABS (NX) ORDEQOO4 3
LSin=0 URDE000S 3
3 LSt2)=) URDEQ006 3
E Loty =2 ORVEQ0O7 [
3 Li=z3 URVE(008
1ip=) ORDE (009 3
- U0 1 N=24NM ORVE0010 o
. f1tn) =N ORDE00) 1
LsbS(Ll) URTEQ0}2
LAzLL 0RJENO0L1D
J=N URDE0014
A1C=x1(Y) URDE001S
11C=11() URDE0016
. Jad-L URDEOOL?
3 IF(J) 31430030 ORDEO018 .
36 LlzL]e] ORUE001Y - A
3 LSHLD) =L e ORNE0O20 2
- w0 T0 29 URVEQ02] 4
33 LA=zLA-] URDE0072 b
- LELS (LA) ORDE0023
- IFIL) 3edea) URDEQ024 * r
) 4) J=J=L GROE002S |
% 32 IF(D) 31431429 URDE0026
31 LAzLA-) URDE0027
3 L=LS (L) URDEOO28 3
- JzJeL URDEQ0Z9 ;
IF L) Goued2 QRUEQ030 ¥
M LA=LA-] ORDE003)
L=LS(La) URDE0032 \C
IFAL) Gya,42 URDEQ033
2 JrJeL ORDE003G b
29 IF(NK) 22931294129 URUEQ035 .
229 IF(ALC-XE(D)) 30453443 URLEQO36 3
129 IF{X1(J)=X1L) 3D¢53433 URDEQ027
53 J=} URDEQOD 3k 4
6o T 3 URVEA03Y E
4 JzJe) URDE0040 B
3 HMal=) URVEO004 ) E
MMM URDEQU42 R
VO 2 K=JepM ORDEQ043
AL(Me 1) =K1 (M) URDEQQ44 F
11(Me L) =2 1) M) URUEUULS
¢ MzM=] VRDEQO 46 -
1 =11 URDEQQ47 e
1 Al(Jy=x3C URDE Q048 .
KETURN ORDE004Y
&NV ORDE0OS0 -
3
b
74
SUYHOUTINE SEOUA (NeLeA9BCoD) SEQU0001) 2
UIMENSTON A (1) 3t5(1) o0 U1 WD (1D oL t]) SEQUO002 k
Is=? SEQU0003
v0 30 1131 SEQU0004
1=11 SENV000S
21 JsLin SEQU0O00b
Lilr=g SEQU0007 £
IFLJ-1) 22930922 SEQUO00B .
22 LF(19y 29,2342 SEQU000Y
23 SAsalD) 5E0QUOC10
Sa=sui ) STuV0011
aC=Ct SEQU00)2
s0=01(1) SEQUO01L3 .
151 SEQU0014
20 A{1)zA(Y) SESU0015
sl (J) SEVU0016
(ARSI N} SEQU00L7
FISTENTRY SENU0018
1=9 SEQUY019
w) 10 21 SEQU0020
25 IF(IS=J) 20428426 5EQU0021
on 15=¢ 2ENVU0022
AtD) zvA SEQU0023
nil)aont SEQUO0024
el =ng SEVU0025
18§ EANT] SEGU0026
Ju LONTINUE 5E0U0027 E
»r TURN 2EQU0028 ]
L S1.0Uo002v E
Vy
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SUBROUTINE SLOPL (MaNeXsYsEMSIENN) SLOP0OOL
SLOP00O2
INCLUDE DIMS+LIST $LOP0003
SLOP000S
Coeeveey IMLNSIONED AS SURFACE NODES (NUMBER OF COLUMNS) SLOPQ00S P
COMMON KSUR(40) +TS(40) +DSDT (40) +0SDTH (40) ¢DS (40) +DST (40) 4UL60) SLOP0006
COMMON PLAS(40) SLOPQOOT
OIMENSTION AC1) oY (1) oM (1) eEHMNID) SL.OPQ00B
IF(N~-1) 100+1004101 5L0P000Y
100 J=M 5LOP0010
RAT=1,=08T(1)/PLBS L) SLOPOO11 3
CRLECR{J) oRAT® (CR{J¢ 1) =CR(I)) 5L0P0012
CZL3CL{J) sHAT#(CZ(Je 1) =CLII)) SLOP0013
LaJeMel SLOPQO&
CRRECR(L) «HAT® (CRILS 1) =CR{L)) SLOP001S !
CZR2CZ (L) sRAT*{CZ (L+ 1)1 =CZ (L)) SLOPRO)6 .
VZ=CZR=CLy SLOP0OY7 E
VRzCRR-CKL SLOP001S 4
1FW2) 15141504151 SL0P0019 .
150 51214215 SLOP0020 :
w0 T0 152 SLOP002) 1
151 1IF (LX) 15391560153 SLOP0022 3
154 51=1,E-15 SLOP0023
o0 T0 152 SLOPO02% g
153 S1zUR/0Z SLOPQO2Y 1
152 $2=+14/51 SLOP0026
EMS(1)=2S) $L0P0027 X
EMN(1) =52 SLOR0028 h
RETURN SLOP0029
101 S1=0. SLOP0030 !
$220, SLOPOO31
NS=0 SLOP0032 -4
VAS=X(2)=xt1) SLOP0033 B
#=N=} SLOPO03% :
DO 200 1=} SLOP0035 b
UX=X(fe1)=atD) SLOP0036 ;
VY=Y (1+1)-YL]) SLOP0037 -
IF{DX) 30293009302 SLOP0038 s
300 1FCDY) 3019320+30i SLOP0039 b
120 woHz=hSel SLOP0Q4O 3
w0 To 200 SLOPQOGY 4
301 S2=2.£+15/A8S (DY) *uY SLOPOOL2 b
60 T0 303 SLOPOG63
302 $230Y/0K SLOPOOGY ;
IF (DX®DXS) 3044 303+303 SLUPO04S g
306 JF$S1+52) 30743069307 SLOP0046 5
306 EMS(3)z1enke]S SLOP0OGT? )
G0 YO 30% SLCPO04Y )
307 EMSUI)=2,85]1952/715]0%¢) SLOP 0049
60 T0 30% SLOP0050 E
303 tMSUI)=(S1+52) /2, $LOP0OS) E
305 UX5=Dx SLOPOOS2 g
IF (NS) 20092009321 SLOP00S) p
121 LL=lens SLOP 005G E
Lusl-1 SLOPOUSS E
NS=0 5LOP00SH A
V0 323 JsLLsll SLOPO0S? E
323 tMS (N =EMS (D) SLOP00S8 3
200 51=82 SLOP00S9 =
EMS(1)=2,0tM5(1) SLOP0060 g
LuS (N) 252 SLOP006) §
Vo 310 I=1wN SLOP0062 z
IF(EMS T 31103120312 SLOP0063 ;
312 EMN{I)i=)ent S SLOP006G 3
60 TO 310 SLOP006S 3
311 tMNI) s=14/EMSET) SLOP0066 ;
31y CONTINVE SLOP0067
RETURN SL.0P0068 b
500 rORMAT(215) SLOP0069 3
ENU SLOP0OOT0 2
4
1
4
]
4
4
B
i
Cs
4
]
4
2
3
3T
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4 SUBROUTINE SLOPU(NUMA A +PetM) SLOPQ001 R
A < SLUPE EVALUATION RUUTINt 5LOP0002 4
¢ SLOP0003 ~ i A
BIMENSION AC(E)e PUL)y EMID) e £0)) SLOP0004 B
30 EMI2) = { PL2) = PLL) ) 7/ ( X(2) = X(1) ) SLOP000S .
Ee eMil? = Eut2) SLOP0006 A
3 £11)=040 SLOP0007
- uC = EM(]) SLOPOOOSB
v B0 36 1 = } o NUMX SLOP0009
IPO = | + 3 S5L0P0010 $
IPT = ] ¢ ¢ SLOPQO) ) ¥
IT = 1P0 « NUMK 5LOP00}2 R
1k (IT) 33 + 31 + 3¢ 5LOP00}3 ¢
3] vu=gC SLOPOOL 4 2
vl 10 ol 5L0P0015 -3
3¢ 00 10 4 SLOPO016 4
33 x0T = a(l) = X({PO) SLOP0017 4
ATT = &(lpu) = A(IPL) 5LOP0018 3
ATu = Atipl) = X(I} SLOPOG19 ¢
AA = PLI) 7 ( AOT * x1p ) SLOPOO2V E
AOTT=x0Tex it 5L0Pg021
37 aB2P(le)) cALTT SLOPYO22 g
uC = PUIPTI 7 ( 211 * xTy ) SLOPQ0 23
5 AAA = AA o ATT SL0P0024
3 AMY = A4 o Al0 >LOP0025 Iy
aClL = &4C o AQT SLOPg026 ;
uA = ul 5LOP0027
LR A SLOP0026 R
UL = M ([PU) SLOP002Y b
EMUIPOY = as @ (XOT = ATT) o ACC ~ AAA 5LO0PQ030 ,
eMUIPT) = AL * (XTT = XTU) « ARA = Apy SLOP0031 B
tHil)= Ak & (ATO ~ XUT) ¢ Adp ~ ACC SLCP0032 E
34 wE = LML) 5LOP0033 b5
IF(1=2) 36441435 SLOPQ036 4
5 eMil) = (wk 2 VA ) /2, 5L0P0035 ‘
; el EMUD) = (FMLL) + Ov ) /2, SLOP0036 K
. 40 AD=R(f)=R(l=1) 5L0P0037 P
36 CONTIMUL SLOP003B L
w€ TURN SLOP0039
£ND SLOP004O
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SUBKQUTIYF SURFY SURF000) 4
' SUMF 0002 E
INLLUUE uHSsLIST SURF000J //1
< SURF0004 7
(emem=y, IMEND IUNEU A4S SURFACE NUDES (NUMbiR OF CULUMNS) SURF0005 k
LOMMON K5Ur (40) o TS (40) +050T (40 ) +DSOTH (40) 905 (401 »DST (40) 2V (40) SURF 0006 i
COMMON PL +3040) sUSTT 140} +QCONDT (40) 4OCNV (40) +UCNVT (40) ¢QCHM(40) s  SURF0007
TUCHMT (90) (urA3(40) yURABT(40) sQRAD(40) +2RADT (40 yDSOTBN(40) ¢ DSN(40) 2URFQO 08 E
COMMON CMAUT (40) +HEVL{40) «CHT(40) o WL (40) 2G(40) 9GZ(40) +PR(40) SURF0009
VOMMON 11 (40) +22¢4)2 +SR{40) +EMN(4Q) SURF0010 3
WOMMON 1TSK{40) SURF 0011
COMMON [ ARLS (400 +KDROP (40) SURF@GI12 7
JIMENSTON EMD(40) +8PSV (40) SURF0013
Ceee=wpIMENSIONEL 45 PROPERTY TABLESe ENTRIES X MATERJALS SURFQO14
COMMON TT (1946 sRT(]1540) +CPT(1506) 1CNT(1546) 4CNT2(1546) SURF 0015 F
LePTH1546) T X (4) SURF0016
(=====yIMLN5[ONcL «S (¥ TABLESe ENTRIES X TABLE NO SURF0017
E COMMON TT (350101 sCHT (3501 0) oHET (35910194 TAR(35940) +TPI (35, 10) SURF 0018
3 ~ 1InRP (35192 URF 0019
« sem==M]SCELL ANFUUS WUANTITIES SURF0020 N 5
CUMION RECuRy 130) s THER(5) «MPR (S o1INPR (5) SURF02% -4
] COMMON vITer (1) o8 1TER(D1) s 1AB RO SURF0022
3 COMMON IR N oLMH-CMyCH SURF(023 }
- COMMON ThyLTrePrRTeTHL s THE sOLTHeL TA9 1 159D THS SURF 0026 j
LOMMOty Fv o b 1 oPIBeZROMUCH eMMyNN oNMT o M1 9UNTS s QSUMSIG SURFQQ2%
4 LUMMUR KREDL e KSLOP oKCENT SURF0026
] wIMENSTON Y2(8) SURF 0027
3 COMMUN/ZENOUYZTPRS) s NMU (D) o THG(B45) +RLOLBS) s NHI{845) s SURF0028 §
LEHI (RS ) » TTOENI2599) » THSEN(2595) 9 TCPSEN(2545) o SURF0029 »
2ILML (258420 o ISENI3) 2+ T1S(25¢895) + TCHEMI259805) oNPR SURF 0030 }
3 COMMON/ZLR /00UT s LEXsDEN VR 9 IHT (40) o« ILU(40) ¢ IR (40) SURF 0031 h
1 VATA ULARKZ b1 / SURF 0032 3
3 Lmem==aJUSTMENT v TIME STEP ACCORDING TU LIMITATIONS OF TIME TAHLES  SURF0033
vinS=uTn SURF0034 "
THETHOUT SURF0035 2
W0 2 JRhenn SURF0936
azKSu(Jy SURF0037
Kiantu(n) SURF 0038
IF(RT)Y 290+¢ 100296 SURF0039 P
A TY SURF0040 E:
1SARINTDY SURF 0041 b
sl BF AT el onD1=Treg.00001) 29432904290 SURF 0042
stte gt Lleqelnj LiTTY) 29242904290 SURF 0043
29e 1=214) YURFQQ4Le ;
Tl (Tetorinalultlon])) 29)9c93ecd] SUHFO(uS i
sy InzTranin SURF 0046 k
HOS=THT(1snT) = 0] SURF 0047 4
IHELMARL o0 o IR T (L LsnT) =1r) SURF0048
IH=THe Th SURF 0049
w0 T 29y SURF 5050
PRANCTIN S R I SURF 005) E:
|- vkl INt ALtuwliLt TIML STee SURF 0052 k.
A=Q SURF 0053
TnzTr= o SURFQ054 A
G € 1ter SURFO05%S N
USLT L) z0suint]) SUYHF 0056 -
nefour Ll SURF 0057 F
wTnEaM LT PLeS (11 /110,*050T (1) +,000001) » (PLBS(1) /500, +PLB(K) )} /SURF 0058 !
LIDSUT (11 +4000001)) SURF 0059 7
1F tugn=l.0t=-12) 10021064107 SUHF 0060 j
19% welTE (64108 SURF Q061 i
105 FOKMAT(10Xs 1 sHTOU SMALL TIME STepP//) SURF 0062 4
W]t toelny) |} SURF0063 *
107 EORMEFUL0x96nCULUMNYY 377) SURF 0064 i
Mk =Tn SURF 0065 F
rk TURN SURF 0066 3
107 CONTINUL SURF 0ok
¢ LONTINUE SURF 0068 ﬁ
i =THDTH SUPF 0069 K|
1F (HA=PRT) 10591059104 SURFO0070 ’
1086 DTHERRT-IH SURF007)
InzPRT SURF QD72 b
Wl TO « SURF(073
105> Fr=Tnentn SURF 0074 4
4 LONTINUE SURF0075 1
(e====0tT SLUPES tiUd PEHDING REARRANGEMENT OF THIS SECTION SURF 0976 K
L0 1O (2904+2905) 1ASLOP SURF 0077 i
2504 CALL SLOPL (MMINNeSZe SR EMSIEMN) SURF Q078 .
G 10 2903 SURFQ079 i
20% LONTINUE SUKRF Q080 !
LF (NH=1) 290192901+290¢ SURFQQ#1 i
2601 tHUN{1) =] WF ¢ 30 SURF 0082 H
w 10 2903 SURFO083 P
2002 CALL SLOPOINIeD/ e SHIEMN) SURF 0084 ‘
vh) 2900 J-LeNN SURFQ0BS ;
2000 nUNTJYZ=, 7 (CMNTI) ¢ ) ot =30) SURF 0086 1
¢ su3 CONTINUE SURF 0087
(=====MAIN COLUMN LOUP FUK SURFACE OMERATIONS SURF Q068
¢ SURF008Y k
10 1 1T et SURF 0090 1
1
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C SURF 0091 -
C====INTERPOLATc IN TIME TAWLES AND IDENTIFY OPTION SURF 0092
c SURF0093
KEKSUR () SURF 0094
ATSKTUK) SURF 0095 :
] 1IF(KT) 20420+2) SURF 0096 4
3 20 HASTBIK) ®DTr/CAPIK) ¢ TALK) SURF0097
3 TBUK) =1A SURF0098
1sti)=18 (k) SURF0099 1
VSOTR (1) =g SURF 2100 ]
LSLTBN( L) =0, SURF0101 ?
0 UNP(r}=0, SURFQ102 3
w 10 7 SURF0103 ;
] 21 CONTINUE SURFO104 #
3 1TL=10 SURF 0105 3
115=) SURFQ106 ;
MT=LABS(MATL (X)) SURF0107 o
NTT=KT+20 SURF0108 2
3 IO =IHL (D SURF 0109 k
) J=IR(NTT) SURF 0110 3
VENZ (TH=THT(JoKT) ) ZUTHT (Jo J o KT =THT (J2KT}) SURFO111 k
L IFA(THT(Je Lon 1) =THT (J0KT)) 2940929404295 SURFQ1}2 :
2940 UEN=0, SURFO113 E
295 CH=CHT (JaK ) +DENS (CHT (Jo 1 oKT)=CHT (J9KT)) SURFO114 -
-+ : URAZTUR (JoK 1) *DEN“ {TUR(Js 1 oKT) =TQR{JWKT)) SURF0115 P
g HEZRET (JoK£) ¢OEN® (RET (Je 1 o KT =RET(JsKT)) SURFO116 +d
YRP=TBRP ( JoKT) ¢DEN? (TBRP(Je14KT) =TBRP ( JoKT)) SURFOL117
PRES2TRL (J9KY ) UENS (TP (Je1oKTI~TPL(J1KT)) SURF0118 E
FACT=0 TH/CAP(K) SURFO119 -
KQUPz) SURF 0120 3
; IFICH) 297+¢97+2070 SURFQ121 ”
1 297 au0Ps¢ SURFO122 :
CH=0,0 SURFO123 ki
IF(HE-240) 29592984299 SURF 0124
294 KUOP=3 SURF0125 2
He=0, SURFO0126 N
3 w0 TO 2990 SURF 0127
C==+==0PTION 2 PKEPARATIONS SURF0]28 :
292 1StL)=nt SURF 0129
3 sT=nt SURF0130 F
S SASURA/Z 12000, SURF0131 4
: US{I)=8a=nSTT(1)=PLBS (1) sPLB () sDST (]) +PLD(K) SURF 0132 %
USLTR(T) =S (I} /DTH SURF 0133 5
c HAZVCOS (Ko LoMMaCRICLISLoSHIEMNIPLEBIPLES»DST) WURFO134 4
3 IF (HA= 1) 9911299142992 SURF0135 A
3 2991 wRITE(642993) 14KOOP SURF 0136 k:
2993 rURMAT (/710K 28HBAD SUnFACE SHAPE AT COLUMN +[2e58H, AM RETURNINGHURFQ137 h
] 1 TO MAIN PKRUGRAA W1lh THF = THe OPTION IS +12+1H.7/) SURF 013t ;
B WRITE (KOUT2994) (Vo MS(I) sEMNIJY s J=1oNN) SURFQ139 3
2996 FORMAT (10X v 1570 oEM3 (1) RN 117/ (10K 31 202E12030) SURF Q140 !
nfF=Tn SUHFQ]a) ¥
rt TURN SUNF Q142 !
2592 CONTINUE SURFO143 4
VSN[ =US (1) *HA SUNF Ol 4s E
LLOTHN (1) =LSVTH (1) oHA SURF 0145 K
CMD=DSDTS (1) *RO SURF 0146 x
3 UCHEM=0 SURFO147 K
WCONY=0. SURF 2148 2
HRAZG, SURF 0149 E
3 KAD=0, SURF 0150 E
L4=0, SURF91S1 %
cHZ=a, SURFO152 ¢
LEEDN SURFO153 5
> HAZ0, SURF 0154 3
3 HE=0, SURF 0155
[ TS SUKF U156 4
L0 TO 26% SURFO157 4
C=====UPTION 3 CALCULATIONS SURF 0158 o
2990 1ABC=9000n. SURF 15y E
VSDTR(1}=0. SUIFO160 %
ustIr=0. SURF 0161
uSOTBW (1) 2V, SURF0162 E
DSN(T)=20. SURF 0163 w3
cMD=G, JURF Q164 !
oAz, SURFQ165 e
CHZZ0 SURF0166 k
=9, SURF 0167
00 TO (299912996+2990) sKRESC SURF 0168
E. 2995 ASULL)ZLACIK) (1, eFACTOUL])}) SURF0169 ]
k. zene (FACTS T (KD TA(RK)) SURFY170 -
w0 1o 2997 SURFO171
299h AZU(1)Z7AC(N) (1o +FACTIRBI(K=1))/ (1o oFACT2(U(]) *RB(K=1))) SURF »172
8==A0 {TA(K) +FACTOTBIN) /(1,¢FACT*KBIK=1))) SURFO173
2991 CONTINUE SUPFO174
A ERF X==r SURF 0175
29 UCHEMEY, SURFO176
4 UCOhy=D, SURFOL77
vF=VE 3(K) SURF 0178
w0 TO 240 SURF 0179
Cr====0PTION | PREPARATIUNS SURF 01RO
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2070 wF=CMDOT (1) /CH SUKF0181 k
VF=VF LK) SURF o182
CHZ=CH SURF0183 K
PHI=2,4HRPOYF SURFO18n pd
IF (PH1=40)) 2071,207)92072 SURF0185 7]
2071 CHZCH* ()l eaeboPHI) SURF 0186 .
60 10 20713 SURFO187
2072 (H=CH/LEXPLPHI)~14) *PH1 SURFO 188 3
2073 CM=CHACMH SURF 0189
GO TO (2076+2077+2077) +KRESC SURF Q190
2076 A=ULT) ZLACLK) (1, +FACT*U(]})) SURF 019}
s=A® (FACT*TB{K) +TA(K)) SURF0192 3
207T A=ULT)/AC (M) #()s ¢FACTORB(K=]) )}/ (1seFACTH(U(1) +RE(K=1))) SURFO0193
Bz=AS{TA(K) +FACT*TB (R} /(1.4FACT#RB(K=]))) SURF 0194
2078 CONTINUE SURF0195
CHOL=8PSV (1) SURF0196 k
1AB=1a8LS (1) SURF 0197
ERF X=CHeHp =3 SURF Q198
[PR=KWE (K) SURFO199
Ino(i2r=1 SURF 0200
IH1 (12) =NMG (IPR) SURF 0201
vPG=CH SURF 0202 j
CALL LUOK (12¢BPGoTMG(L19IPR)909000009¥2(1)+Y2(2) 51} SURF0203 .
IMG=IR(12) SURF 0204 3
VRM=VR SURF 0205 3
ILO (34D =NLU(IMG IPR) SURF 0206
IHI (16) =NHILIMGe IPR) SURF0207 f
ILO(ID) =NLO( MG 1PR) SURF 0208 -
IHI(15) =NH1 (IMGe ) s IPR) SURF Q209 E
11=1L0(14) SURF 0210 3
12=1L01(15) SURF 0211 .
IFUIRI(14)=11) 240+240+203 SURFQ212 -
203 IFCIKEULS)~12) 24012409204 SURF0213 3
204 TAUCZTTS{ILsIMGYIPR) ¢ VRMEITTS( 129 IMUe o IPRI«TTS (L1 0 MG IPR}) SURFQ214 .
IFATS(1)=TABC) 24042401205 SURF 215 "3
Cee>=ABLATING SURFACE SURF Q2] h
205 IF(1aB) 20092069207 SURF02117 B
206 CMUL=TLMC{114+IMGy IPR)=VRMO(TLMCLIL o IMGy IPR) =TLMC {12+ IMGo) ¢ IPR))  SURFQ218 3
CMD=EAP{CHUL) 2CM SURF 0219 3
1Ag=) SURF 0220 t A
207 CALL LOUK{}4sCHMDLoTLMC(39IMGIPR) ¢TTS(141IMG,1PR), SURF 0221 [
LTCHEM( 1y 1MO9 IPR) 90904Y2(2)9Y2(3)42) SURF222 TS
IRAZ IR (14) SURrF 0223 i
CALL LOUK (154CHOL ¢ TLMC (1 o IMGo Lo IPR) 9 TTS (19 IMG1 4 1PR) SURFQ224 L
LILCHEMUL o THU* 10 IPKR) 90900V 2(5) 4Y2(T7)42) SUKHE 0¢25 . %
1RB= IR (15) SURF0226 P Y
V0 208 Jz1v6 SURF 0227 i3
208 Y21J)aY210) sVRH* (Y2 (Jea}=Y2(J)) SURF 0228 b
5T=Y281) SURF 0229 T
CALL LOOK(EDoSToTT(LoMTIZEPT{LoMTI 909000sEMIVIOMLIVeL) SURF0230 .7
TS5U=ST*SY SURF 0231 [
RAU=SIOCEMIV#TSSORTSSQeVF SURF 0232 4]
ERR=CHEY2{ 2} +EMIVRURA~RAD=A®ST ¢ERFA SURF 0233 f
Cme~==CONVECTION CORRECTION TO BE ADDED SURF0236 i
DERR=CHEY2 (4) + L (QRA=RAD/EMIV) SOM V=G4 /STRRAD=A) *Y2(3) SURF0235 5 4
£RRC=ERR/DLRR SURF 0236 b
VITERITS) =CHOL SURF 0237 J
EITER(1TS)=ERR SURF0238 § F
CHOL=CMDL-ERKRC SURF 0239 i rv;
IF (ILO (14)=IRA) 21042114211 SURF 0240 ; ;
210 IFLILOL)S)=1RE) 21202119211 SURF Q241 i
212 CMMIZAMAKL (TLMC(IRAY IMOY IPR) ¢ TLMC(IRA=1 IMGs IPR o SURF 0242 L
LTLMCCERB Y [MGe 1o IPR) ¢ TLMC L IRH =19 IMGe 19 IPR) ) /26 SURF 0243 § %
CHDL=AMAKXY (CHDL yCMMI) SURF 0244 »
211 1IFUIREC1a)=1RA=]) 220+22022)3 SURF 0245 }ﬁ
213 IF(IHI(1S)=1R~1) 22042204214 SURFQ246 !
214 CMMASAMIN] (TLMCUIRAS e EMUY IPR) ¢ TLMC(TRA G2y IMG IPR) » SURF 0247 jgﬁ
LTLHC (1RBey o IMGa 14 IPR) ¢ TLMC (1RBe24IMG414 IPR)) /24 SURF 0248 »il
CMOL=AMIN {CMOL 1 CHMA) SURF 0245 %
IFLITS~1IL~1s 22092154216 SURF 0250 'i@
215 ERRSZERR SURF 0251 8 ;
CHDL=CHMA SURF 0252 $
w0 T0 222 SURF 9253 Ry
216 IF (ERRPERRS) 216+222/217 SURF 0256 {j
217 CMOL=CMMA SURF 0255 b1
w0 T0 222 SURF 0256 ¥
218 17L=55 SURF 0257 3
EF(ERRC) 21942220222 SURF 0258 - 3
219 CMDL=CMMI SURF 0259
0 10 22¢ SURF 0260
220 IF (1iS=1TL) 22292210222 SURF 0261
221 CHMUL=AMIN] (TLMCLIVsIMGy IPR) yTLMC{1Z20 IMGo s IPR)) SURF (262
222 CMD=E AP (CMUL)*CM SURF 0263
(F(1TS~50, 22342230226 CURF Q264
223 {15=17Se+) SURF 0265
IF(ABSIERRI=1,) 26242620 207 SURF 02066
226 HRITF (64229) (VITER(JISETTER{ g) 1 =1951) SURF0267
225 FORMAT {10%+37THSURFACE ENEHGY BALANCE ITERATION STOP//12X426HVARIABSURF (268
ILE AND ERRUR HISTORY//(15X+10E3G,3)) SURE 0269
2264 WRITE(59220) THaDTHIVRMIERFXWHEsSTo TABCIEMIVOMIVY SURF Q270
4-27
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1 H H .
: IRADSORA 9 A b s CHICMICHHIY2(]) 0 Y212) s , SURF 0271
‘ 1 22031 2Y244) ¢STo TSI 9 1aBs 14 Ke 110124 1LOMYG) 4 SURF 0272
L0 C1S) o kHEL14) o IHLI (15D s JRAVIRBATTS ITL EMGIPR SUKF 0273
| 226 FORMAT (/710X + L0SHTHIOTHsVHHIERF X4HE ST+ TAHC\EMIV DMIV 4RAD ,QRASA+biy SURF 0274
LCMICMICMH Y 2(1) 1 Y212) o¥2(3) oY2(6) 9SToTS(1) o 1ABeloKe k1o i2/7%6H ILO(ISURF027Y [
241 4 1LOC15) » FHI(14) ¢ JHEL1S) 9 IRAS IREs I TS0 ITL, IMGs IPR//10X9EL1243/ 10Xy SURFO276
' ‘ ‘ 39E12.3/10x14E12¢301514/) SURF0277 .
. WRITE (6,2202) VF yCHZyBKP sPHTJFACT yU'L1) $AC(K) o VRPJEMNLI) 4PLBS (104  SURFD278 .
k- 1PLB (K) o CAP (K) y VOL (KD 2 TB (KD 4 SURF0279
1 " 2762 FORMAY (/710X eT6HVF +CHZyBRPyPHIsFACTUL1) 1AC (KD s VHE1EMNLI) o PLBS (1) 4 SURF 0280
. 1PLB (1) +CAP(K) sVOL LK)+ T (K} //10X+9E1 24 3/10Xe512:3) , SURF 0261
. . L=K=NM ! SURF 0282 .
, ' TH=KeMM SUKRF 0283 :
WRITE (692703) MAIL(L)'MAYL(K)oMAT (IH 3 MATL(R=11 )RA(K) yRBUK) o RALSUF 0284
1) sRBAK=15 sUSTULD sUSTTE1) oAR KD sAB (KD sAD (KD 4ADLL) sAACIH' ) 4PLA(K) + SURF 0285
. 2PLUK) +PLC IR sPLC (L) sPLBIK=1) sPLA(IN ) SURF 0286 !
2263 FORMAT(/Z/10Ky LOTHMATL (L) o MATL (K) yMATL (KoMM) 4 MATL (K=1) ¢RA (K) 4R (K) 4 SYRF 0287
LRACL) oRBEK=11sDST LI +DSTT LI yAALK) 9 ABLK) ¢ AD(K) s AD (L} /20X 9 SEHAA (K ¢HMSURF 0288
, ; 2M) SPLA LK) oPLD(K) s PLC LK) oPLCIL) 1PLBIK=1) s PLALK«MM) // 10X 14154 TE 12437 5URF 0289
3 . 330A+7E1243/30%13E'12437/) ! SURF 0290
3 L IF(1e8) 200649226692207 SURF0291
) 2256 RETURN SURFO292 -
5 2267 CONYINUE . Lo : SUNF 0293 ,
1 ; : L=0 SURF 0294
F ARt19r =3 ' , SURF 0295 )
IW=iLu(le) : ‘ : su«rozzo ,
IH=1HI (14 \ SURF 0297
. 00 221 J=ILs+IH ' SURF 0298
, L=Le) SURF 0299
1 " CALL LOOK (15 s TLMC (Js IHue LPRY 4 TLMC (L1 IMGe 11 IPRI$TTS(J 1 INGo 1o IPRY ' SURFO300 !
y LICHEM(L v IMG* 12 EPR) 10009Y2(1) 4 Y2(3) +2) . SURF0301
Y201 =TTS (I IMGe IPH) s VMU IY2 (1= TTS (e MOy IPR)) SURF0302
Vz(e)-!CnEM(Jleu'lPR)0VRW°IVZ(()-TLH&M(J.IMG'IPR)) SURF 0303
>T=Y24(1) SURF 0304
155Gz 19S5y ) ' OSURFO30S
CALL LUOK(191SToTT{LsMT2sEPT(LIMT) 9010909EMIVIUMIVEE) SURFO306
HAD=S1G eEMLV oTS5Q TSRk . SURF 0307
ERRECHBY 2(2) +EMIVOURA=RAD=-AQST¢ERF X SURF 0304
LITER(L)SERR . ; SURF0309
227 VITER(LYZTLMC (Je IMO 1PK) SURF 0310 i
wkiTE (64208) IHMO SURF 0311 §
228 FORMAT 1//104+92HCUNPLETE SURFACE TABLE FOR ANALYblS' COMPUTLD USINSURFa3}12
lu CUPREN] VALJES OF LrHeQRAIMESAYBY AND VRM/Z12Xv6nIMG = b 12//) SURF0313
! WRITE (64229} (VIVERLI)WELTRR(JID oJ=10L) SURF 0314
. ‘ 229 FORMAT (20X stsnLN HRIME 410X +20HENERGY BALANCE ERROR/%1X4 SURFY315 %
L114n{BTU/S0F T-SE 8D /4 119Xe£ 104 30 L4KeE 204 3D) SURFJ316 E
L=0 : i SURF0317 P '
I 1L=1L0(1Y) . SURF0318 :
. IH=1ng(19) SURF 0319 : 5
VO 230 J=ILsld ) \ SURF0320° 7
L=tey : SURF 0321 . .
CALL LOOK (Lay TLMCtIe 1MUY Lo IPRI S TLMC (1o IMGIPR) o - SURF0322
LTTS ) e IMO0 EPR) o TCHEM{ L v IMG IPR)I90409¥2(1)9Y2(3) 42) SURF0323
¥2€1)=Y20 )« (TTS(IUr IMG* Lo [PR) =Y2(1) ) *VRM SURF 0324 k
¥212) 212120 + {TCHEM( Jo IMG 1o [PRI=Y2(2) ) ¢ VKM SURF 0325 3
$T=Y2¢1) ¢ SunF 0326 | 3
1S50=5TusT i SURF 0327 E
KADZS1GOEMLIVE TSSO THHYOVF ! SURFO328 R ;
CALL GLOOK(L3,5TTT(1,M1) ept(L.Mt).o.o.o.enlv.onxv.l) SURF 0329 : .
ERRICHOY 2( 2) yEM1VVURA-RAD=AGSToERF X SURF 0330 4
EITER(L) ZENK ' SURF 0331 b
230 VITER(LIZTLMC(Jr IMOe [PR) . SURF(332 4
{MG= MG ) SURT0333 ‘
! WRITE(64230) IMG . SURFO33% | é
Y231 FORMATUI/Z12A00HIMG = «12//) i SURF 033 ! 3
ARITE (592291 (VITER(U)$ELTER(I) 1J=10L) SURF 0330 a
THE = TH SURF 0337 %
' nrETURN ' ) SURF 0338 1
C=s o «NN=AYLATING SURFACL ) ! SURF 0339 g
c SURF 0340 : Y
200 [AB=) SURF 936} i
CHD=0e ) SURF03¢2 4
’ IF (NQUP=3) 2400249142091 _ SURF 0343 !
2400 ILO(16)=] ' SURF03aa A i
IHI(16) =KH1 (1M IPR) SURF 0368 ! B
Lo =1 SURF 0346 3
EHICIT) =KHL (MG 1 EPRD SURF 0347 . g
ST=15Li) b synrodas K
249 CALL LOOI\(Ib‘oTOl’ISIl'leol"R)'lCNEM(LOIMlePRhOOOVOo SURFQ9349 ;
12t e¥2() 1) SURFQ350 | ?
CALL LODK(17+SToTTS (10 IMG+10IPR) 9 TCHEM (14 IMGE Lo IPR) o SURFQ 151 . ,
10+0+09Y2(310072(4)0}) SURF0352 i
U 261 J=1ee SURF 0353 i
26) ¥2(0)=Y2L ,evRME(Y2{us2) =12l SURF Y356 K
2491 CONTINUL . . . ! SUNF 0355 ) 7
15505757 SURF 0356: j
. 2601 CALL LOOK (1945TaTTCLeME) SEPT (1sMT) 90409GsEMIVIDOMIVe) SURF 0357 i
RaD3S16SEMIVOTSS00 TosuevF SURF 0358 s 1
t.RR= cn've(n.(»Mlkuh-nnu-mshhnrx SURF 0359 ;
VEHRZLH®Y 2 (2) ¢ (ORA=RAU/ZEMIY) WM Vo4, /STERAD-A SURF 0360 ?
\ .o !
!
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e HRC=ERR/DENR . SURF 0361

. , , vITEQUITS)=ST ‘ SURF 0362 A
! i EITERCITYISLRR SUPF0363
‘ , ST=5T=ERu~ SURF 6366 /
<t . IRAZIR(16) SURF 0365
{Re=IN (1) SURF 0366
IF LU 10) = [RA) 20242649246 ' SURF0367
| ’ 262 IFULLVLIT)=RE) 20392000204 ¢ SURF0368
243 ISMIZAMAAL(TISUIRB Y IMGO 1 IPRI e TTSUIRE=14 MGl o IPR)» SURF 0369 4
: . LITS (IRAIMU G IPR) o TTS (INA=] 4 IHG IPR) ) 720 SURF 0370 g
't ' ST=AMAX L (51 o TSM]) SURF 0371
' Paut 15 LIn](16)=[RA=1) Z2al+2070245 SURF0372
’ 2us IFCINIGLT)=1RB=1) 24742474240 SURF(373
2ub 1SMA-AM1N1&!IS(lRu*lolMGOXvIPR)OI!S(IHBoeulﬂﬁoXolPR)o SURF 0374
. LITS(IHAC L LML IPR) s TTS(IRAC 2, ING, IPR)) /2, SURF 037 4
- ! ST=AMINL (ST TSHA) SURF0376
sl IFCLTS=501 CeBe24B925%0 SURFO3T? 5
' 240 1TS=11Se] . SURF 0378 4
o« AF (LS (EMRI =1 6) 26092609 249 SURFQ3T79 A
550 ArRITE (642251 (VITER(D) WLTTER(II 19210510 SURF 0340
ARITE(04261) THoOTHIVRMIERFXoHEySToTABCIEMIVIDMIV, SURF0381 k
! 1AV sUHA A 45 s CHICMICMNY2( 1) 4 Y2(2) SURF 0Ire
QY2030 072060 LS (1) +USDT (E)2LSDTE (1} s » SURF03u3 4
" JLMO oPLS (R oPLIS (1) s Lo Ko EPRY IMGs ' SURF0384
U aitut16) o Inl v 16) o ILUUI D o IHI Q1T o IR (10D 0 SURFQ385 ”
i -. SIRCITI o IRA 0 INB LTSo I TLIMT SURF 0336 E

29) *ORMAT (10X 2 LUOHTHIUTHVRMIERFA +HE oS3 o TABCEMIV eDMIV +RAD s QRA A9 B o CHSURF 0387
|.CMocMn@va(|).Yd(e)nva(s).Yeta).TS(I).USU‘(I!.usuIv(l).IIUX.QSHCMoauRFOBBU
2ePLYBIR) oPLOS(I) o Lono IPRY IHMGe [LOLL6) o INLC16) £ ILOCRT) o THECL 7Y o IR (16) SURF (389

J.lk(lllolRAvlREvlTSolTLvMI!/.OX¢9hlZ.J/dOKv9t12.3/10 +8E124371513/75URF 0390 5
“) . SURF 0391
L=0 : t SURF 0392
-' . fL=1.0¢10) SURF 0393 4
In=lnltloy ' SURF Y394
, w0 ¢52 Uz 1isin SURF 0395 4
' Lz=le) SUIRF 0396
Lebl LUON(AIcTTS(J'lHooIPR)0Tf>(lolﬂoogolPR)o|CHtM(l'lMGox'lPk)'OobURF0J97
1000ev2{d) s tcrudo]) SUKRF 0398
- . 121 ZTUREME o v IMO Y LPR) ¢ VRMO (Y21 3) = TCHEMEY o IMOe [PR)) SURF 0399 o
- s . STTIS(Je 1ML EPR) SURF 0400 b
CALL LOOK(1yeST, T!(lvﬂ\)qEP!(l'MT)oOoOoOoEHlv.OHlv'l) SURF 0401}
. ToSuznTest SUREQ402
' RADES [OPEavoeTSSUeToSUeVE ! SUKF 0403 .
LHR=CH®Y (1) sEMIVoURA=KAD~AOS T oLkt & SURF 0404 i
eiTEw L) =t e . SURF Q4ud 1
: Yooeae vITERALY =) SURF 0406
ARITE (D0 2PB)  [HL SURF0407
a1t 1602533 (VITERII s [Tew () v y= Lot ) SURF 0408
: 2ol rGHMATIZGX eyt sUPF TEMPH 10X 4 20NENERGT oALANCE ERMOR/ SURF 040y 4
12 A Ut e v 0 Jah s Lun (aTU/SUF T=5eC) /7 (1 949E 104 3905X ¢t 1043)) SURFQ4l0 k
. L0 . NUTHTEYY)
) fL=teutt?y o} : SUNF Q42
IH= gl Ty H . SukF 0413 i
"0 54 JTfuen e SUrf 0614 ks
t=le) SURF 0415 g
LaLL Luuq«lo.rrs(J.lno.l.tpu).lrs(1.|Mb.1vn).tcntutx.lno.lpnp. SURF Q416 i
; 1090+0sY20¢ 1247200} 0]1) SURFO4}7 §
Y201y 2yt ey (TUHEMUJ IMGe 10 IPRY =Y 2(3)) SUKRF 0418 4
) { ST2T1S (JefMue)ofPRY 10 SURF 0419 i
LaLL Loun(;q.SI.r!(xoni).EP:(|.M1).of0oo.EM1v.UM1v.\) SURF 0420
4 1950=5T09%7 . SURFO42] ,i
' , RADZS IO EML V@ TSSUP THHUeVF SURF 0402 i
ERHZCHOYE (1) oEMIVOUKA=HAD=ASST ERF X SURF 0423 i
eITER (L) 2 ptre SURF 0424 !
! 554 vITER{L)=5] SURF v425 }
1M0= |MLe, SURF Q420 R
aRITE(D+231) MO SURF o427
aR]TE 16902530 (VITER(I) R ITER{I) suz]el) SURFQ4c8 p
HF=TH ) SURF 06429 1
w TO ‘226, ' SURF 0430 )
(==m==pQST ITERAI}UN SURF 0431 i
(& . SURF043¢2 b
260 1F (KGUP=2) 2619261142050 o SURF 0433
. 2hl Y2(d)=v2(n SURF 0434
262 UCHENzZYZ2(2) i ' SURF 043% F
, IFCISENG)) ) 26342669263 ° SURF 0436 i
266 udotiv=v, , SURF 0437 J
' ‘ v TO 266 ‘QF 04 38
! 263 CALL UGLt(loblouCONVolSEN(lPR)vlTStN(loLPR)oYHStN(l'lPR). «F04639 3
1TCPSENLY s IR ) - SURF Q440 P
. 266 JCHEM= (GCHEM+OCUNV) #CH SURF 441 3
HW=UCOhY SURF 0442 ;
i 100NV =CHe (nE~QCUNV) SURF 0443 Y
LSOTHN(T) =LMD/RU : SURF0464 k
HAZVCUS (K g L sMMaCRICLZISLoSRIEMNIPLBWPLBS0ST) SURF 0445
i IF (Ma=, 1) €991+2991+2660 SURF 0446 4
2n60 CONTIWUE g SURF U447 1
uPSV(1)2CMuUL ' . SURF046H
. uSUTe (1) 2050 TuN (1) /HA . SUKF 0449
USLI)zLSVTS (1) *0TH SURF 0450
i
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1
i USN{1)=DS (1) eHA SURF04S1
2650 TS(1)=ST SURF 0452
265 00 TO (2651265292652} +KRESC SURF 0453
2051 1BIKIZ(FACT(TUIK) *ULTI*TS(EI) e TA(KI I/ (1o oFACTHU(II) SURF 0454
w0 TO 267 SURF 0455
2652 TBUK)S(FACT®(TB(KI#L 11)#ST) ¢ (1eoFACTORB(K=1) ) *TA(K) )/ (1seFACT® HURF 0656
\ LUL1) eRBtK=1) }) SURFO4ST
267 [FAKCENT) <670+2670+2671 SURF0458
2670 PLB(K)=PLB(K)=D5(]) SURF 0459
60 10 2672 SURF 0460
2671 PLBIK) zPLB(K)~0S (1) /2, SURF 0461
PLOINYSPLDIK? =05 (3272, SURFO462
. 2672 CONTINUE SURF 0453
UHE (TS 1) =Td (K}) eU(]) SURF 0464
GCOND T (1) =uCONDT (1) ¢UN*DTH SURF Q465
USUMZQSUMeuN SURF 0666
UNP{K) 2UN/AC (K) SURF0467
UCNV (1) =2UCUNV SURF 0468
UCNVT (1) =QCUNV2AC LK) *DTHQCNVT (1) SURF 0469
UCHM (1) =UCREM SURF 0470
UCHMT (1) =QLHMT (1) ¢UCHEMRDTHRAC LK) SURF0471
URPzEM[VeQRA SURFQar2
URAB (] ) SURP SURFO473
URABT (1) =QrAsT (1) «URPODTHPACIK) SURF0474
QRAD () =RAL SURF 0475
QRADT (1) =QRADT (1) «RAD®OTH#AC (K) SUKRFQ476
CHDOT (1) =CHu SURF0477
. HELOL (1) =nE SURF 0478
CHT(I)=CMT (1) +CMD®ACK(K) *DTH SURF (479
I1¢l)=kQupP SURF 04130
s AISR(EI=1TS SURF 0«81
FABLS (1) =1Al SURFYaye
nabl. (1) =Ha SURF 0483
utl)=Cm SURF 0484
L2 {1)y=2CHLe M SURF Q485
PRUT) = XP(PKRES) SURF0486
Ce=====NOUE LROPPING PACKALE SURF 0487
IF(PLB(K)) 10410011 SUKF Q418Y
10 1F (K=(I=1)*MM=1) 13¢13012 SURF 0489
12 IF(MATLIK=1)) 1De1%41200 SURF Q490
1200 IF (MATLIKLL)=MT) 134164013 SUHF04Y)
14 US(1)=PLo (R) DS (1) *PLU (K} SURF 0492
VSTT L) =USTT (1) «PLBS(I)~0STI]) SURF 0493 3
PLB(nI=0.0 SURF0494
PLOK) 0. SUKE 04Ys 4
MATL (N =0 SURF 0496 ¥
MATL (K=1) == TLIK= 1) SURF 0497
KSUK(])=K=1 SURF0498 1
OGP (1) =) SURF 049y N
CAP (K) 204 SURF 0500
RSH(K) =9 SURF 050} 3
KSn(K=1)=) SURF0502
PLBS (1) =PLO(K=1) +PLU(K=1) SURF0503 E,
UST L) =f.g SURF 0504 4
WNP (K=1) ZQNP (K} SURF050%
20 TO (120301203+1201) s KRESC SURF 0500 4
1202 18(k=1)=(T8(K=1) +RB(K=1)®(TB(K) ~TA(K) ) ) ®DTH/CAP (K=1) ¢ TA (K~1) SUKF 0507 b
60 Yo 1207 SURF 0508 :
1203 1R (K=1)=TR (K~1) 2D TH/CAP(K=1) ¢ TA{K=]) SURF 0509 ;
1292 CONTINUL SURF0S10 .
w To 7 SURFO511 ]
13 WR1TE(61160 Lo SURFOS12 3
16 FORMAT (7/10X+23HBURN THROUGH IN COLUMN 413494 aT NODE »13//) SURF5)3
T 2Tn SURF Q514
w0 10 17 SURFOS15
15 wRITE (69 lR) 14K SURF 0516 3
18 FORMAT (/710A435H1MPRUPER NODAL NUMBERING IN COLUMN +I13+9H AT NOOL SURF0517
101372) SURFOS18 :
INF=TH SURF051Y o
wo T 17 SURF 0520
11 KOROP (1) zp SURF 0521 ;
1 IF C(PLBS {1 =PLB (K)=DST (1) PLD(K) ) ZPLHS (1) =4 001) 74741100 SURF QS22 ]
1100 HASPLYS (1) =PLB(K)=UST (1) =PLD(K) SURF 0523 b
UST(I)=DSTII) enA SUNF 0524 LE
OSTT(11=usTT(1)enA SURT 9425 3
Ce===e=NEW AREAS AND NEW VOLUME SURFuUS26 )
RAT=]e=UST (1) 7PLBS (1) SURFQS27 p
} JzKel~] SURF 0528 ¢
B CRLECR(J) 4 1tAT® (CR{J# 1) =CR(J)) SURFQE29 3
k. CL=CLII) SRATRICZLIo 1) =CL () SURF 0530 k
g | nAZCRL=CR () SURF 9531 ]
Hb=C7L=-CL (V) SURF0532 k
HCSMARHA« HB Y 1B SURF0533 3
HU=SURT (HC) SURF 0534
) HEZPI8PHDa (CR{J) +CRL) SURF 95 35
. ABIK) =HE SUKF 0536
i LEJoMMe ) SURF 0537
CRRSCK(L) +KA TS (CR(Le1)=CRIL)) SURF 0938 g
; CZR=CZ (L) oKATS(CZ(Le))=CZ L)) SURF 0539
y: HAZCAHCR (L) SURF 0540 g
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H=C/R=CL L) SURF(0S4]
HCIHAPHA s e ry SURF(S62
HDSSORT (e SURF 0543
HFSPla® e LLRR+CRIL) ) SURF 0S4
wD(R) = SUNFASLS
nAZCPR=Cr WUKFOS46
=l LneChO SURFOS47
ACSHA A e Y SURF 0548
HD=SOMT (H( SURF 0549
AC IR s+ 18enue {LHPe(RL) SURF 9450
HASCt )0, ) SURFYSYH
ndCHRLgIoCn, SURFQSYHY2

nCzLR (J)eC= (L) SURF 0553 k

HOSLRLIL AL SURF 9554 4

HE=LRL®CRA SURF(S95 .

HF2CHRIL) *Cr (L) SURF 0556 k.

nG=UK (L) *Crtie SURF 0557 ‘j

HHSCRNAC AR SURF 0558 :

nS=ZRu SURF 0559 4

HSTHSeC/ L J) * (H(~Hrent «HD) SURFOS60 ¥

nSzHGeCZ (L) * (HO=HC +tin=nA) SURF 0561 .

HS=HbeCZL e (HR=HE < tta=HH) SURF 9S62 -

HS=NS ¢ CZWe (HE=HGeHU=nF ) SURF 0563 o

VUL{K) 2640001 72E=-04*%aBS (HS) SUKF 0564 1
- SRy = (Ut oLRR) 724 SURF 0565
3 Y43 S {WIRIWEI VN SURF 0566
A LFARCeNT) 24001101 SURFUS67
d 110} nAS (SR LN eCiL) /202720 SURF 0564
e HH2USZ (L) o tLLUI)0CL(L)I/7260720 SURF 0569
HOZ{(RL=CR{J) ) /2,~HA SURF 0570
. HE=(CLL=CZVJ) } /2, =1y SURFOS?1
. HC=MDSHE oHE #nE SURF 0572
E. rLA(K) =F LeduxT (He) SURF0S73
HU2{CHR=LREL) ) 72,=NA SURFO574
K nE=(CLv=C2 (L)) /2s=n1 SUHFOS7S
k- nC=HpeMD ¢HE °nE SURF 0576
K PLC(R) =7 TedunT (M0 ) SURF 0577
1 CONT [HUE SURFOS U
UNTOZUNTS eudUMRYT » SURF0579
1/ Ke TUkie SURF 0580
(X114 SURF 958}
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PUNCT IOl VOUS IR TsMMaCHeCZeSZ9SREMNSPLBPLBSIUST) vC050001 ‘;

Coe===3PLL 1AL Anut®SON/SCHAEFER/ARC KESTRICTEY VERSION vC0S0002 b

VIFENSTON LR(1) eLZUL) o521 oSREDD JEHNTD) oPL= () vC050003 T
UIMENSTON ro {11 eUSTLD) vCosS00n4

LU BTN vCnsS0005 '.1

JKe]=1 vC0S00006 %
LzJeMMe ) vCGS0007

WEZACH U oL (L)) /20 vCOSE008 g

L1=MC L) oLt ) /20 vC0S0009 4

WlESLUT) =710 1015 vC0S0010 ]

piST=PLAs (1) =0ST (1) vc0S0011 *
EMNBzRSSIEMN(T)) vCcoss012

vEUSZUL/(DIST  25URT (L, +EMNARS2) ) S (EMNIT)/EMNAC (SHT)=R1)/DZ22LMNA) VCOS0013 -

11260 vC€050014 3

VCOUS=ABS (YLLY) vC0S0015 N

e Tukt vC0S0016 3
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