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NOTICES

When U. S. Government drawings, specifications, or other data are
used for any purpose other than a definitely related Government procurement
operation, the Government thereby incurs 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 II 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
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ABSTRACT

This document presents definitions of Fortran variable names, flow charts,

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

Ablation Program, Version 3 (ASTHMA3).
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SECTION 1

f 'A

. INTRODUCTION
The computer program described in this user's manual is a revised edition

of ,the Axi-Symmetric Transient Heating and 1aterial Ablation Program (ASTMA). '
SThe current program solves all problems that the earlier version could solve

, andi provides additional computational capabilities.-

The purpose of Volume I of this user's manual was to enable an unfamiliar
usek to utilize effectively the Axi-Symmetric Transient Heating and Material

Ablation Program. It contains a general descriptioh of the problems ASTHMA3

solves,,an input data deck-preparation guide, and-a sample problem input and
output. Volume 'I of this manual, included herein, contains the following addn,

tional program documentation:

0 Definitions for important Fortran variables used-I

* Flow charts of program logic for each Fortraniroutine

* Listings of Fortran IV source decks
These are giver; in Sections 2, 3 and 4, respectively.
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SECTION 2

FORTRAN VARIABLE NAMES

This sectLon contains a. list of Fortran variable names used in ASTHMA.

Descriptions of the relatiVe positions of nodes employ a simple conven-

tion in order to avoid the repeated use of lengthy phraseology. The nodal net

is assumedito 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 in the same row in the preceding column is described as

being'to the left 6f the given node, arn so on. This convention simplifies

I verbal descriptions in tie list below. It.will be understood, however, that
ASTHMA numbers nodes as encu'",ntered in the read in process, independent of the

user's visualization conventio-, of the nodal network.

a.I !I

, I
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LIST OF VARIABLE NAHES FOR
AERIMERHM AXI*SYMMETRIC TRANSIENT

HEATING AND MATEHIAL ABLATION PROGRAM (ASTHMA)

ROUTINES ASTHMA

VARIABLE UNITS STORAGE DESCRIPTION

AA( ) INFT2 BLANK HEAD IN AS GRIV RADIUS COMPONENTe
LATER REPLACED BY NODAL BBX SIDE

AREA PBR SIDE ADJAfNT TO PHECEDING
(LEPT) CWLUMN

ABC ) 7N#FT2 BLANK READ IN AS GRID POINT
AXIAL (L) CWMPWNLNI# LATWR
REPLACED BY NODAL BOX SIDE AREA FOR SIDE
ADJACENT TO PRCEDING HO

AC(K) PT2 BLANK TOP SURFACE AREA OF NODE K

ADCK) PT BLANK AREA OI SIDE OF NODAL BOX K ADJACtNt
TO NEXT (RIGHT) COLUMN

AU FT2 BACK AREA F IHAT SIDE OP NODAL BX

CALLED OUT AS IHE SIDE EXPBSED TO THE

BACK WALL BOUNDARY CONDIIION

BLANK L16CAL DATA BLANK/OH/

up L1CAL DIMENSIONLES MASS TRANSFER
PARAMETER b PRIME

LPG -LCAL NO PHYSICAL SIGNIPIANCE IN ASIMPAP
EUUALS LERW

BR BLANK RATIO OP BLOWN 10 UNbLOWN MASS TRANSFER
COEWFICIENI, BLONING REDUCIliN NAliB

dwe w LBCAL CONSTANT VALUE OI BLOWING
REDUCTION PARAMEILN

CAPCI) BTU/DEGR BLANK TOTAL THERMAL CAPACITY OF NUDE 1

CE LBCAL CBNSERVATION BI ENERGY CHECK,
ITAL SUHFALE HEAl CONDUCTIBN FLUX

OVER TOTAL INIERNAL STBAGE
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LI8T UP VARIABLE NAMES FOR
AENWTHENM AX1-3YNMETRIC TkANSILNI

HEATING AND MATERIAL ABLATION PROGRAM (ASTHMA)

RVUTINLS ASTHMA

VARIABLE UNITS STORAGE DESCRIPTION

CH LB/FT2w8tC BLANK HEAT TNANS ER C LFFICUNT

CHICIPJ) LB/FT2.8EC BLANK IwTH TABULAR VALUO OF HEAT IRANSFER
COEFFICIENI IN Ju1H TIME 1ABLE

CM LB/FT2wSEC BLANK MASS TRANSIER 160tFFICILNT

CMD LB/IOT29EC LOCAL NO PHYSICAL IIUNIPICANCt IN ASTHMAP
EGUALS LERO

CMUI(J) LB/FT2wSEC BLANK 3IBRED VALUE OF ABLATION RATE
MeDUT FOK JvrH CVLUMN(SUHPACE POINIJ

C m w-9 BLANK RATIO OF MASS 1B HEAT TRANSFER
COEFFICIENTS

CM H8 ps LOCAL INPUT VALUE 00 CSi

CMTcJ) LB/FT2 BLANK 1IME INIEGkTEV VALUE UP ENh31N FUR
JeTH COLUM

Ch)(IJ) BTU/FT- BLANK I.IH TABULAR VALUE OP THERMAL
SEC' DGR CONDUCTIVITY IN JvTH MATERIAL

PROPETIES TAHLE(FUR MATERIAL NW, Je)
TMIS CONOULTIVITY APPLIER ALONG RONS
(N-DIRECIONP tIXLU M)

CNI2(iiJ) BTU/FT BLANK 1h TABULAN VALUE UP THERMAL CONUUCT-.
3ECwDEGR IVITY JOTH MAItERIAL PROPEWIIES IABLE

(FOR MATERIAL NO, J)pThIS C NDUTIVI-TY
APPLIES ALONG COLUMNS (MwU.RECTjINvFIXtD
*N), REPLACED BY CNT(IuJ) IF ENTEREU AS
ZERO

CON(K) BTU/FT* BLANK STORES RELEVANi LONDUCTVITY OF A
SEC-DEGN BACKwALL NODE FOR OPTION 1 BACK KALL
OR DEGR HEAT TRANSFER LALCULAIIN, OR OPTION 2

BACK WALL NODE TEMPERATURE
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LIST OF VARIABLE NAMES POR
AEROTMERM AX13YSMMETHIC TRANSIENT

HEATING AND MATERIAL ABLATIBN PHRORAM (ASTHMA)

ROUTINEI ASTHMA

VARIABLE UNITS STORAGE DESCRIPTION

CPT(I#J) BTU/LB BLANK IvTH TABULAR VALUE VP SPECIFIC HEAT IN
JeTH MA1IRIALS PROPERTIES TABLE (tEN
MATERIAL NO* JJ

CR(K) IN BLANK RADIUS COORDINATE UP KWTH GRID POINT

CRACK) FT2w3ECw BLANK INTERFACE (CONTACT) RESISTANCE BElI"EEN

DEGR/BTU NODE K AND NEXI NOU. (UP) IN SAME COLUMN

CNBCK) FT203ECW BLANK INTERFACECCONTACI) RESISTANCE BETMLEN

DEGR/BTU NOVE IN NEXT (MiGHT) COLUMN IN SAME ROW

CT2 BTU/Ld LOCAL UNUSED PLACE MWLUIE

* C(K) IN BLANK AXIAL(L) COORDINATL oF Ke'h GRID POINT

DELHF(I) BTU/LB LOCAL HEAT OF PORMArION AT 298 DEG K
O F MATERIAL ASS16NED TO IsTH SURPAUE
TABLE (PHESSURh SET)

DEN VARIOUS LK INTERPOLATION RAIlou ALSO USED AS-SUM
OP* CONDULTANCLS iDENOMINAlON IN
FRACTION)

OENSV VARIOUS LK SAVED VALUE OF DEN

-DM2 BTU/LB LOCAL HEAT OP FORMATION UP ABLATING MAIERIA1,

OM28 BTU/LB LOCAL SAVED VALUE OP DH2

DLTH SEC BLANK INPUT FIXED TIME SYEP

OMS LB/FT2"SEC LOCAL PARAMETRIC VALUE OF TRANSPER COWEFFICIENT
ON SURFACE THEHMMCHEMISTRY TABLE
CARDS

DSM) FT BLANK INCREMENT IN CNTELIMNE RECESSION At
J-TH COLUMN DURING CURRENT TIME STEP
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L131 OF VAHIABLE NAMES FOR
AfRWIERM AXIIYMMETRIC TRANSIENT

HEATING AND MATERIAL ABLATION PROGRAM (ASTHMA)

ROUTINEI ASTHMA

VAkASLE UNITS STORAGE DESCRIPTION
ww aaftwv w-o oqqoyoq .@qPwwww~wo

030T(J) FTSEC BLANK COLUMN CENTERLLNE SURFACE RECESION

RATE AT J*TH COLUMN

08DTS8J) FT/$EC BLANK NEW VALUE W0 COLUMN CENTERLINL
SURFACE RECESSION HATE AT J.TH COLUMN

DSDTBN(J) F|/SEC BLANK NEW VALUE Of NORMAL SURFACE RECESldN
RATE AT JwTH COLUMN

03N(J) FT BLANK INCREMENT IN NORMAL RECESSION AT
JeTH CfLUMN DUNiNG CURRENT TIME STEP

oST(j) VT BLANK TOTAL CENTERLINE RECESSION IN CURPLNT
SURFACE NODE A! JwTM COLUMN

_03T1J) PfT BLANK INTEGRATED CENTERLINE RE3E31ION AT

J.TH COLUMN

01 i SEC BLANK TIME STEP

DTHM SEC LOCAL MININUM TIME S1Eld EMPLOYED OBETWEE

ThO OUTPUT TIMES

0IS SEC BLANK MINIMUM-NODE 1-ABILITY LIMITING TIME
STEP

02(1) VARIOUS LOCAL UTILITY VARIABLE USEV FeR OUTPUT

DERIVATIVES FROM LOOK

Ebv woo BACK BACK WALL EMITIANCE FOR CURRENT BACK
WALL BEING CONOIUERED

ElERCI ) BTU/FT2SEC BLANK VALUE OF ERROR IN SURFACE ENERGY

BALANCE AT I%TM AIERATION

MN(J) -BLANK SLOPE DR/D1 OF NORMAL 1O SURFACE
AT JoTH COLUMN (3URFACE POINT)

2-5
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LIST-OF VARIABLE NAMES FZH

NUUTIN91 ASTHMA

ElLO~CAL EMITTANCt OFP MATERIAL ABOVE ANOA
GAP# AT 'URREN1 NODAL iTMPERATURE

E12LOCAL LM17TANCE OF'MAThI4IAL BELOW A-NODAL GAP

AT CURRENT'NOUAL TAMPERATUNE

ES( BLANK EhT1TANCE Of 'A NODESAEDFO BAC WALL
ENERGY THANSFLH 1CALCULATIONS

EPSW -- nBACK -CONSIANI BACK NALL EMIlTANCE VALUt'

BLAN .1w TASULAR WHdTY OF~ EM1T1ANICF IN
frYT(,J) -in LANK PRIIPERTIES '1ABLEA iWI JwTH -MATENIAL

EABLANK MULYIPLIWAIVE PACTOR ON
STAbILTY- LIMIltD TIN0E SlI.P
DETERMINED FROW'NBOUAL TIME GON1AW.

P1 P1/IN BLANK NUMERICAL CONVki4SlBN CONSIANT-90JJ3
,0*FT/IN

PVW-"BLANK NUMERICAL ?NSIANI I ,b

G~j) 48/FT293SEC BLANK -SAVED VALUE OF CONVLC71VE MASS IRANSFLH
COLFr.ICI1tV NBE.U~wCM AT ivTH SUJRFACE
POINT

GZ(J)_ LIO/FT2aSEC BLANK SAVED VALUE OF CONVECTIVE MASS INANSFEM,
COEFFICIENT WOPHE BLOWIING CONRECIJUNN
AT TH NURFAC. 1101iNT

HA VARIOUS LOCAL UTILIITY-VARIABLE, MANY TkLMPORiNY liStS

Ms VARIOUS LOCAL UTILITY VARIABLE,t MANY TEMPOHARY USLS

HBO BTU/FT2-w BACK CONVECTIVE lRANSEtR CEFFILIENI Al
SECq.DEGR A BACK WALL SUMP-ACE

I 2-6



LIST OF VARIABLE NAMES FBR
AERVTHERM AXIoSYMMETRIC TRANSIENT

HEATING AND MATERIAL ABLATISN PROGRAM tASTHMA)

* HBUTINEI ASTHMA

VARIABLE UNITS STBRAGE DESCRIPTION
w~w~q mUf fimoq Wwepyv

Hc VARIOUS LBCAL UTILITY VARIABLE# MANY TEMPeRARY USES

9Cm BTU/LB LOCAL ENTHALPY OF ABLAIING MATERIAL AT
SURFACE TEMPERAIURE

MCONV BTU/FT2- BACK CONSTANT VALUE BF BACK NALL HEAT
S[C.DEGR TRANSFER COEFFICIENT

MD VARIOUS LBCAL UTILITY VARIABLE# MANY TLMPORARY UES

HE VAHBUS LOCAL UTILITY VARIABLti MANY TEMPORARY UOES

HED(J) BTUBLS BLANK SAVED VALUE 09 INPUT RECBVERY
ENTHALPY (AS INTERPOLATED IN T1ME TABLE
FOR J-JM SURFACE POINT

HF VARIOUS LOCAL: UTILITY VARIABLE# MANY TEMPORARY USES

HG FT2 L14CAL UTILITY VARIABLE IN GE4EIRY

CALCULATION$

HGA BTUALB LOCAL NV PHYSICAL S19NIFICANCE IN ASTHMAP
EQUALS LERO

HH FT2 LOCAL UTILITY VANIABLE#GEBMETRY GALCULATIWNS

MM TU/FTw LOCAL UTILITY VARIABLE USED WR STORAGE

SECODEGR OF NODAL CONDU IV17lES

HMS BTU/FTw LOCAL SAVED VALUE OF SM

3ECaDEGH

MS FTJ LOCAL UTILITY VANIABLE IN NWDAL VDLUME
CALCULA1ILN

HSH BTU/LB LOCAL ENTHALPY TERM USED TO SCALt
SENSIBLE ENTHALPY TABLE ENTRILES
TO ZERO AT THE DATUM STATl

2-7
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LIST OF VARIABLE NAMES FOH
AENRTHERM AXI.SYMMLTRIC TMANSIENT

HEATING AND MATERIAL ABLATION PROGRAM CASTM'A)

ROUTINES ASTHMA

VAHIABLE UNITS STORAGE 018CRIPTI

MHLCJ) BTU/LB BLANK STORED VALUE UP ENTHALPY OF FROZEN EDGE

GASES AT CURNENT SUNPACE tEMPEHATUME

OF JwTH SURFACt POINTP ZtRO 3F NO
EDGE TABLES ARE PROVIDED

HZ BTU/LB LOCAL Z*ENTHALPY TERM OBTAINLO BY

L@OKvUP IN PROLEN EDGE TABLES# USEu
IN CONSTRUCTING SURFACE ThEROCHEMIVTRYTABLES

W LOCAL UT°ILITY INDEX OFTEN USED AS NDE

CUNTER

IAB '-* BLANK FLAG, .NIlIALLY ZENB, USED TO DETECT
FIRST PASS THROUGH ABLATIN4
(B PRIME INDEPENDENT) SURFACE ENERGY

BALANCE PACKAGE

1ABLS(J) 0--- BLANK SAVED VALUE OF IAB AT JPTH COLUMN

IEX OR- LK INDEX RfTURNED BY LOwK, VALUES G;EAIER
THAN ZERO INDICATE EXTHAPOLATION
OAS REQUIRED PR- LATE81 LWWKwUP

IFIN pp LOCAL NOT CURRENTLY USED

IPURMe) -w- LOCAL VARIABLE USED 1 STBORE ADJUSTABLE
OUTPUT FORMAT FOR IN DEPTH
TEMPERATURES

-- LOCAL FLAG USED TO MARK A MAXIMUM TEMPECATURE
ENTRY IN A 8 PkIME TABLE

IH1(K) LK INDEX OF LAST WNIhY IN TABLE NUMBtH K

11(J) - BLANK STORED INDEX DESCRIBING CUNRENT
BOUNDARY HEATING CONDITIONS OPTION AT
JsTH SURFACE POINT (lo2,rH 3)

2-8

LI



I -

L1ST OF VARZAOLE NAMES FOR
ALMTHERM AgZlwYNMETRIC TRANSIENT

HEATING AND MATERIAL ABLATION PROGRAM (ASTHMA)

HUTINES ASTHMA

VARIABLE UNITS STIMAGE DESCRIPTION

11.1- LOCAL UTILITY INDEXt USUALLY NUMBbR OF RHS

LOCAL TEMPORARY BOUNDAHY CONDI1IN14EAIING OPTION IDENTIFICAT|O%(j#2vOR3)

IL tK) LK INDEX OF FIRST ENTRY IN TABLE NUMBER K

LOCAL UTILITY INOtXE USUALLY INDEX FOR NEXT
TRANSFER COEWICENT VALUE IN SURtACE

THERMCHEPISTRY TABLES

INCH go" LOCAL LOGICAL UNIT NUMBER, USED FOR INPUT OF

SURFACE THERPMCHtMISTRY TABLES

INICK "mw LOCAL UTILITY : 'if USED IN OUTPUT OF
NCOAL TEMPENATURES

INPUT 9V Le1CAL LOGICAL UNIT NUMBEHe USED fPO INPUT

UTHER THAN SURFACE THERMICHEMIIRY

7ASLES

IN1 *-w LOCAL UTILITY INDEX

IZPT(NTH) .'t L14CAL BOUNDARY CONDI1IVN HLAIING OPTION NUMBER

OF THE NIHwTH tNTRY IN 1HF CURRENT TIME

TABLE

IP LCAL INDEX ON PRESSURE IN SURiACE 1HERmtU

CHEPISTRY 1AOLi INPUT

IPN wag LOCAL INDEX ON PRESSURE IN SURFACE

THERMICHEM1STY IABLE INPUT

ldK) LK REMEMBERED INDEX IN KwIH TABLE ADJACLNI
TO PREVIOUS VALUt FOR NHICH A LOOKOUP
WAS PERFORMED

2-9
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L13T OF VARIABLE NAMES FWR
AEROTHERM AXI-SYMMETHIC TYANSIENT

HEATING AND MATLHIA ABLATION PROGRAM (ASTHMA)

ROUTINE$ A3THMA

VARIABLE UNITS STORAGE DESCRIPTION

13 LOCAL SAVED VALUE OF ZI UURING TIME TABLE
INPUT

ISENCI- ENRGY NUMBER OF ENTRIEb IN FRBZEN EDGE 1ABLE
FOR ItTM IABLE

ISKIP LOCAL SAVED HOLLERITH ORMAT SPECIFICATION

IT LOCAL UTILITY INDEX# U3UALLY USED AS

PRBPEHTILU TABLE INDEX

ITER -v LOCAL ACCUNULAIED NUMUER tF 1IME STEPS 1AKEN

It W-9 BLANK -NUMBER Of ITERAVINS TAKEN IN LATEST
SURFACE ENERGY BALANCE SEARCH

11SCJ) *TV BLANK SAVED VALUE OF ITS FOR JvTH SURFACE

PNIIT
,x LOCAL FLAG ON TYPE 00 INPUT ERRON IN SURFACE

THERMOCHLMISTRY TABLE INPUl

Iz( ) LOCAL EUTPUT INDEX ARRAY FROM SUBROUTINE
IORDERD

3 o*s LOCAL UTILITY INDEX 0fTEN USED AS A
COLUMN -CUNTER

JFPRM( ) wvw LOCAL -ARRAY USED 11R BUIPUT F7RMAT
CON3TNUCIED FIR NODAL TEMPLRAYURES

11 0-9 L1CAL UTILITY VARIABLE, 16FTES USED PON
SSwTCM SENSE

2-I
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LIST OF VARIABLE NAMES FUR
AER07HERM AXIwSYMMETRIC TRANSIENT

HEATING AND MATERIAL ABLATIBN FR21HAM (ASTHMA)

ROUTINEI ASTHMA

VARIABLE UNITS STORAGE DESCRIPTION
Q~Q OW WO.9R.W .. m*a~wW9Y

JW; VIV LOCAL FLAG 70 IOkNTIPY TYPE WP SURFACE
THERMVCPEM1BTRY TABLE ENTRYv-! FUR
FROLEN EDGE TAtLtE 0 FOR ZEM B PRIME
(INDEPENDENT SURPACE TEMERA1UNE) ENTRYP
I FOR SURFACE EQUILIORIUM (B PRIME INOL,
PENUENT) IN CMA UNMAT we e AND 2

USED IN ACE FUNMAT)

JN1CK OWN LOCAL UTILITY INDEX USED IN-OUTPUT UP NOUAL
TEMPERATURES

JT V LOCAL UTILITY INDEX

K LOCAL UTILITY INDEX, WPTkN USEt
POR PRECEDING NNUE

KASE LOCAL INPUT, OWNoZER0 LALLS FH READ OF AN
AOITIONAL STACKtD PAUBLEIM ZERO
INDICATES LAST i-BLEM

KBP(KT) w-- LOCAL INDEX FUR KI-IM TIME TABLE USED TO
LNECK FOR CONSS1ENCY UP liIME TAdLE

A3SIGNMkNIS TO NIDES IN BACKWALLt FRINT
hALL SENSEp 0 UENOIES PRON1NALLo
I DENOTE$ BALKWALLP 2 DLNWIES N1B YEt
ASSIGNED

KCAN p-' LdCAL INDEX USED IN IDENIIPICATIBN Of Tti
HEATED SURFACE NODE IN A GIVEN COLUMN

KC ENT VW ULANK INPUT PLAG DENO1-ING NODAL CENTER
OPTION# g INOII;Alt$ BACK98MIFTEDt
I INDICATES CENTERED

KDMP(J) BLANK FLAGI INDICATES A NODE nAS DROPPED IN

COLUMN J AT THIS TIpE STEPe 0
INDICATES NO DRNP

2-11



LIST OF VARIABLE NAMES F R
AEHBTHkRM AXISYMMEIRIC TRANSIENT

HEATING AND MATERIAL ABLATION PRBGHAM (ASTHMA)

ROUTINEI ASTHMA

VARIABLE UNITS STORAGE DESCWIPT1BN

KGAP(I) P++ BLANK RADIATION GAP PLAGt I INDICATES I
RADIATION GAP HAS BEEN SPECIFIED AT 1Mt
TOP OF THE JwTH NODEt 0 INDICATES
CONTACT GINDUCTANCE ONLY

KNICIPJ) Wq. kNRGY MARKS LAST ENHY IN NBwABLATION
(TEMIZRAIURL INDEPLNOENT) PART OP A
SURFACE IHEMOCHEMISRY TABLE FBR I-rH
VALUE OF MASS INANSFER CUEFPICIENT
AND JoTH PRESSURE# REGARDLESS Of USERS
INPUT LABELLIN6, THIS IS 1AKtN AS LAST
TEMPERATURE BEORE IEMPERAIURE
ENTRIES OEGIN 10 OESCEND II EVER

KK 9e LOCAL TOTAL NUMBER OF NODES

KLOG -w LOCAL INPUT FLAG, I LALLS PON NER,
FASTER PROPERTIES LWOKwUP LBGtIC U CALLS
IR OLDER LOGUL

KMTL(J)- was LOCAL PATEHIAL KUMEH ASSIONED TO Jwl)4
SURFACE THERMOLLMIS1RY TABLE
18 IDENTIFY SPECIPIC MEAT
PUNCTION TO BE EMPLOYED IN ABLA1IWN
CALCULATIONSo LEHO IMPLIES ONE

KN LOCAL PLAG, I iNOICAIEb OPTION I ENTRIES E)':l
IN CURRENT TIME TABLEr ZERN IlMN-LAlE3
NO UPTIN I ENINJES YET TS4CVERED

KNW L16CAL FLAG# I IND!h t.i OPTION V ENTRIES OCCUR
SOMLE4."E), IN HEATING TABLES CONSIDERED
44 A WHBLEr ZENO INDICATES NB BPTIBN 1
ENTRIES

2,
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LIST OF VARIABLE NAMES FOR
AEROTHkLR AXI-SYMMETRIC TRANSIENT

HEATING AND MATERZAL ABLATION PRUGRAM (ASTHMA)

1RUTINEI ASTHMA

VARIABLE UNITS STORAGE DESCRIPTION[ Oo0qin mWqin 9U990PqP~p

K3T Pao LOCAL FLAG USED TO IQNNTPY FIRST SURFACI
THEkRMCHLMISTRV ULCK ENCOUNTLREDP 11
CHECK ERRONEOUS ASSIGNMENT SF
TABLE IF TABLE EXISTS

KVRTG pa LOCAL INPUT FLAGe I CALLS PdE ONRHBGWNALITY
CORRECTIBNB T'T MENMAL CONDUCTANCES#-
ZERO OMITS CSRRECTIONS

KNUT Wpv LK LOGICAL UN1T NUMBER PO PRINTED OIPUT

KVOP W.t BLANK Not USED

KRLSC -t BLANK FLAG# INPUT BUI ADJUSTED BY ADVIN6 le
SPECIFYING TYPE OP FIRST 7w SECOND NODE
LINKAGEE 1 DENWTLS EXPLICIl 2 DENWTLS
QUARTER IMPLICITv 3 DENOTE*- 4A.v,IMPLICIT

KSH(I) BLANK DENOTES SIDE MALED PIN NVDE It
I IMPLIES MEATED SURFACk BOUNDARY
CONDITIIN#2#3 ANU 4 IMPLY bACK'hALL
BOUNDARY CONDITION# THESE INPUT NUMBERS
LATER ADJUSTED TO ACCOUNT POR VARIOUS
BACKeNALL HEATING OPTION$

KS3LP BLANK INPUT SLOPE HOUTINE PLAGP ADJUSTED UP
BY ONE, I DENOTES LINEAR AVERAGING, 2 i
DENOTES QUADRA|IC SLOPE FINDER

K-sw LOCAL UTiLiTY VARIABLE USED FOR SLEN S*IrCH
SENSE

KSTRP r.. LOCAL SPECIAL PUNCHED OUIPUI FLAU, CALLS FOR
PUNCHED OUTPUT A1 ALL PRINT TIMLES
2 CALLS fON PUNCHED OUPUT ONLY AT
BPECIAL TIMES, SP E 1PN( )

2-3-



L13T OF VARIABLE NAE PO1
AERSIHERM AXImSYMMETRIC ,TRANSIENT

HEATING AND MA(ERIAL'ABLATIUN PROGRAM4 CASTHMA) v

RO UTINES ASTHMA

VARIABLE UNITS STORAGE MCPTION

KSUR(J 'BLANK DENOTES NODE NUMBN.R OF CURREINT SU'RPACE
NUDE IN JwlH COLUMN

K"me LOCAL UTILITYT INlX#UALLY TIME iAbLt LWUNTLR

Klr.TB LUCAL 'INPUT FLIAG, A0~4STLD UPINAND BY 9O4Ep

DENOTING 8URPACL THEROCHEM13TRY TABLE
F@RMATp I DENOTES STANDARD AC9'FUdRMAT,
4 DiNOTES C)MA tORMAT

KMIBLANK INPUTJ LAG POW NUDE It I OtNOILS NUDE,
I TO BE CONS;DLRED -1p SJABILIHY LIMITtd)
TIME STEP CALCULAILUNS,
0 DENOTES THAT NUDE I ISNOT TO BE
CON31DERED)

KTS LOCAL SAVED VALUk-Of MATlERIAL IDEN71FIGA1IUN
NUMBER

KIUCI)- w-*BLANK. TIME TABLE NUMUEM ASSIGNED Te NODE. I

KNECI) BLANK NOT PREliNILY YSLD IN ASTHMA

-LLt0C AL, UTILITY, INDEX

LCI LOCAL NUMBER UP LINES REMAINING IN CURRENT
OUTPUT PAcE

I 'I

LCTX LOCAL' NUMBER OF LINE* 10 BE NRI-TTEv IN CURRENT[
OUTPUT OPERA- liN

LL LOCAL UTILITY'VARIABLE, ,USUALLY
L0,WER LIMIT UF IMPLIkD LOOP

- II I

I L16T IF VARIABLE,

AERBTHERBE AN-YH RITRAEN T

2j14
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SI

* LIOT BP VARIAML NAME* FOR
ACHITME9RM AXImSYMMETRIC THAN3IELN7

HEATING AN4D MATERIALP ABLATION PROGRAM CAS7MMA)

I I

RIUTNES ASTHMA

VARIABLE UNI'TS SIURAGE DESCRIPTION

II

LM.p-uLOCAL UTILITY INOkX USUALLY ON CORNER
COORDINATE TO COOLN RIGHT

LU LI OCAL UTILITY VARIABLE

pAv L 6AL UTILITYAINDYXE, UPTEN USED AS NODE

MATET) A TEBLANK INPUT MAIRIAL ILNTIICATN NUMbR
i331GNED.TO NOUE I

4CMIT 116C4L Rih INDEX UF NTDN WITH MALLEST
STAVILTY LIMITED TIME STEP

M10 BLANK NUMBER Of NOW$ IN NODAL GRIID

MOUT .4.LOCAL A03OLUTE VALUE I$* MAlERJAL 10WNT -10
CAIO NUMBER lPft OUTPUT PURPOSES

I !

NPCI , -- ,LUANK STORETY UINDX UPLL IN OUTPUT
NOD CI ERkNAT N IN ANWE OUTUT IN

LU2,v~ LidrAL UTILITY AIAEGER

N o LOCAL UTILITY INDLX WITEN USED AS NODE

CIUNTER

NC MLAAL UTILITY INNUGER

NCBRN PAI4AN MAXIMUM NUMUE4 Of NODAL GRID
AINTERECTIOdN) PIINTS

NCHIT LO LCAL COLUMN INDEX OF NUDE WITH SMALLE1
STABILITY LIM114D TIME STEP

I I 2-15
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I

LIST OF VARIABLE NAMES FOR
AERITY4RM AXISYMMITRIV TRANSIENT

HEATING AND MATERIAL ABLATION P01GRAM (ASTHMA)

RMUTINE1 ASTHMA

VARIABLE UNITS STURAGE DESCRIPT1IN
vwqvfovw vvw-pw Dwams-peO 9P

NNLC1,J) pwo ENRGY MARKS THE TOP ENHY iN THE ABLATING
PART OF THL J-IH SURFACE IHEROCHEMISTAY
TABLE# FOR THEL'uTM VALUE OF MASS
TRANSFER COEFFICIENI

NMT pqe BLANK NQMBER OP TIME TABLES READ IN

NLU(1,J) ENRGV MARKS BOITOM ENTRY IN-ABLATING PART OF'
J.TH SURfACE THESCHEMlBTRY TABLE,
fgh THE Is-h VALUE UF MASS TRANSFER
COEtFICIENT

NMC -LOCAL- -NUMBER OF ENTNIE8 IN SET OF BwPMIME
VALUES FOR CURRENT SURFACE TABLES

NMG() f ENRGY NUMBER OF TABULAR MASS TRANSFER
CVEFF-LEN ENTRIES TMG( ) IN IwTH IUtitACE
THENMCHEP13THY TABLE

NMI 9-4 BLANK NUMBER OF MATEtIAL PROPERTY TABLEb

NN ULANK NUMBER OF COLUMNS IN NODAL GRID

NNVOE PARAM MAXIMUM NUMBER OF NODES ALLOhED

NNPR(I) vvw BLANK STIHED CVLUNN INUEX OP IsTM OUTPUl
NODE TEMPEHATUNE IN AN OUTPUT LINE

NOPT to LOCAL NUMBER OF OPTION SWITCHES IN CURRENT
TIME TABLE

fPG wi LOCAL CURRENT PAGE NUMbEk FOR OUTPUT LISTINGe
USED IN COMMUNICATION WITH LCOUNT

NPGt %1w LOCAL SAVED VALUE OP NPG

NPR W- ENRGY NUMBER 0I SURFACE 1HERMVCHEMISTRY
TABLES

21
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LIST Of VARIABLE NAMES WUR

AEHUTHERM AXI-SYMMETRIC TRAN31EN1

HEATING AND MATERIAL ABLATION PROGRAM 
tAbTHMA)

IfUTINEi ASTHMA

VARIABLE VNITS ST1WAGE DESCRIPTION

NH LOCAL NOT CUWREN7LY USED

S .oLOCAL TITAL CURRENT NUMBER IF NdNvNULL NODES

NSEN LOCAL NUMBER Of ENTRIES IN CURRENI FROENEDGE TABLES

N31 LOCAL INPUT FLAGv NNNNtgW& CALLS FOR REvUSE

OF CURRENTLY STONED SURFACE

THERMOCHkPI3TRY lABLES

him LOCAL INDEX Few TIME TABL ENTRY

Plu FT21N2 BLANK CONSTANT PI/144

PLA(M) F bLANK PATH LkNUTH ZN NUDE I FROM NODAL CENTER

TO CENTEN Of FACE eOHDENIN4 pRECEDING

COLUMN (BETWEEN NODE I AND NUDE IWMM)

PL5(l) FT f3JAK PATH 6LNGIN IN NODE I FROM NODAL ENTEH

TO CINIER WF fALE UOWNERING NEXT NODE
ORel H kAfto sURfAck 10 1 is

A UPPAI;E NODE

PLUSJ) FT BLANK SAVMD SUM OF 6NIGINAL -ALUE3 Of PL
4 PLO

FOR THE GUNRENI *UFACE NODE IN COLUMN J

PW(I) tT BLANK PATH LENTH IN NODE I FROM NODAL CENIEM

TO CENTEA OF FACE 6OHDLRINU NEXI 
COLUMN

(WETNEEN hWDL I AND NOUE I*MM)

OR OF R140 I1 FACE It 1 15 IN LAST COLUMN

PL DI) t1 BLANK PATH LENW1H IN NUDE I- ORM NODAL LIE i

TS CENTER OF FACE BWROERINU pNECLOING

NOM1E01) OR Op BUTTUV FACE It I I IN

FIRST ROW 
j
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LIST OF VARIABLE NAME* FOR
AEROTHERM AXIoSYMMETHIC TRANNIEN7

HEATING AND MATERIAL ABLATION PROGRAM (ASTHMA)

ROUTINEI ASTHMA

VARIABLE UNIT$ STORAGE DESCRIPTION

Pp(J) ATM BLANK VALUE OF CURRENT PRESSURE AT COLUMN
J AS DETMRM1NEV BY INTiRPULATION IN IN,
PUT TIME TABLES

FRI SEC BLANK NEXT OUIPUT TIME

PRTIMI) SEC LOCAL ItTO OUTPUT INIENVAL(OPTIONAL)

PSV ATM LOCAL SAVED VALUE OF PRESSURE IN SURFACE
THERMOChEMI8TRY TABLES

QCM(J) BTU/FT2wSEC BLANK SAVED VALUE Of SURFACE ENERGY FLUX
TERM g.CHEM AT COLUMN J

@CMMT(J) BTU BLANK SAVED VALUE UF TIME AND SURFACE AREA
INTEGRATED VALUL- Of QCHM(J)

GCNV(J) BTU/FT2wSEC BLANK SAVED VALUE UP SURFACE CONVEC1IVE
ENERGY FLUX TEHM FOR COLUMN J

QCNVT(J) BTU BLANK SAVED VALUE OF TIME AND SURFACE AREA
INTEGRATED VALUE$ UF GCNVCJ)-

GCONDT(J) BTU BLANK SAVED VALUE OF IlALwAND SURFACLEAHEA
INTEGRATED VALUEM UF NP(K) FUR ALL
NWDES K IN COLOMN J

QNP(K) BTU/FT2*SEC BLANK SAVED VALUE UF SURFACE HEAT -CNDUCIZUN
ENERGY -LUX INIOSULID AT NODE K

QNTI BTU LOCAL TIME INTURATED VALUE UP TOTAL
SUBSURFACE ENERGY STORAGE FROM INI1IAL

QNUS BTU BLANK TIME AND SURFACE AREA INTEGRATED VALUE
OF TOTAL HEAT FLUX CONDUCTED FROM HEATED
SURFACE INTO INTERIOR FROM INITIAL TIME

2-18
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LIST OF VARIABLE NAME3 FUR
AERUTHERM AXIwSYMMETRIC TRANSIENT

HEATING AND MATERIAL ABLATION PROGRAM (ASTHMA)

NBUTINEI ASTHMA

VARIABLE Ui'.T-4 STORAGE DESCRIPTION
qp~wmwft 9.MV vmumw uifwainewmw

GfAB(J BTU/FT2 BLANK SAVED VALUE OF RADIATION FLUX
ABSORBED AT JwlN SURFACE POINT

EMABT(J) BTU BLANK SAVED VALUE OF TIME AND SURFACE AREA
INTEGRATED VALUE OF QRAD(J)

QRAD(J) BTU/FT2-SEC BLANK SAVED VALUE OF RADIA1ED FLUX AmAY FROM
HEATED SURFACE Al JeTH COLUMN

QRADTIJ) BTU- BLANK SAVED VALUE OF TIME AND SURFACE AREA
INTEGRATED VALUEU OF GRAD(J)

usUm BTU/SEC BLANK ACCUMULAIED(OVER SURFACE POINTS) SUM OP

AREA INTEGRATEU VALUES @1 SURFACE
HEAT CONDUCTION ENERGY FLUX INTO StLIO

bL bTUtSEC BACK CURRENT ENERGY FLUX -NTO CONSDERED
NODE FROM BACKoOALL BUUNDAY CWNDIlIWN

GwLS BTU/SEC LOCAL SUMMED VALUE(UVEH ALL PACKWMALL Wm3ES)
OF "L Al CURRtNT lIME

R IN LOCAL RADIUl UF CURHtNT SURFACE POINT

RAM,) BTU/SEC* BLANK CONDUCTANCE BEIWLEN NODE I AND NETlI

DEGR NODE TO THE R1HI (NODE 14MM)

RANK DEG R LOCAL ADDITIVE CWNVtNSUNh C@NSTANT TV CONVERT
DEG F TM DEG R

RAT LOCAL RATIO OF CURREN1 NODAL COLUMN
CENIERLINE LENTH ia INITAL NODAL
COLUMNoCENTERLINE LENGTH

"B(I) BTU/SECwDEGR BLANK CONDUCTANCE BEtWEEN NUDE I AND NEXT
NODE UP (I41)
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LL
LIST OF VARIABLE NAMES FOR

AENI IERM AXI#YMMETRIC TRANSIENT" L
HEATING AND MATERIAL ABLATISN PROGRAM (ASTHMA)

ROUTINE8 ASTHMA

VARIABLE UNITS STORAGE DISCRIPTIIN

RECORD( ) VI LOCAL ALPMAMLRIC TITLING INFORMATION FROM 4
FINST THREE CANDO READ *

RLTCI#J) BTUtLB 6LANK IoTH ENTRY IN Jw1t TIME TABLE UP
RECWVERYE'NTHACPY(UPION 1)
RIASiGNED SURFACE TEMPERATURE Li
CUPlIOH 2)

R LB/FT3 BLANK ABLATING MATERIAL DENSITY

RSV FT LOCAL NUT CURREOTY USEU IN ASTHMA I

HT(I#J) LB/FT3 BLANK I'1H ENTRY IN JuTH MATERIAL I
PROPERTY TABLE PUR OLNSITY, ONLY
RT(CIl) -1 USLU

3GEP BTU/FT2 BACK PRODUCT -F S1 AND EMITANCE IF A
SECwDEGR*4 BACK NALL NODE

$34EP BTU/FT2u- BACK EQUALS 4 TIMES StEP a

SECwDEGR**4 !,

SIG STU/FT2w BLANK STEFANwBiLILMANN CONSTANI
SECwDEGR**4

SINAC(I) V- BLANK SINE OVANGLE bETWLEEN TOP PACE OF A NUDE
(BETWEEN 1 AND 1*1) AND LINE BETWEEN
NODAL CENTERS I AND 1+1 *

SINAD(1) BLANK SINk Uf ANGLE bETMEEN RIGHT FACE OP
NODE (8ET'EEN I AND 14MM) AND LINE

BETWEEN NODAL CEkTERS 1 AND 14MM,

SR(J) IN BLANK RADIUS3U SURFACE PINT IN' CLUMN J

STAB BTU/FT2t3EC BACK EXTRA TERM IN OENUMINAIWR OF TABILITY
LIHIT'F@R TIME S1EPS DERIVING,
FROM BACKUwALL TERMS

I 2 2
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LIST OF VARIABLE NAME$ FOR
ALMOTMERM AXIwSYMMETRIC TRANENY

HEATING AND MATERIAL ABLATION PRIGNl4r (ASTHMA)

ROUTINES A3Tt4NA

31(LJ) INBAK AXIAL COORDINATE OF J.TII SURFACk POINT

IAMI DEG R BLANK OLD(PREVIOUS) TEMPERATURE OF NODE I

BBI TU/3ECPDEGR BLANK NET HEAT FLUX INTO NODE It LATER
BECOMES NEW TEMPERATURk OF NODE I

THP(I#J) U"BLANK -IfpW ENTRY IN- IIN TIME TABLE FORl
BLOWING NEDUC-TLUN PARAMETER LAMBDA

TchEM(IJpA) BTU/LB ENRGY INITIALLY READ AS L'ENTHALPY IIRM PON
-BOTH4 EDGl AND *UAPACk YA§LkS, FO klIi
TABLE$ 1S SIORED IN IZ8Ns-FOR BUNPACL
TABLEl 14 FIRSI MODIFIED 70
'CHEMICAL PRODOCIIwN' TERM AND
THEN TO CC*0hM Pk@Dul*h, FON I01M
ENTRY#JeTM TRANSFER CSEFfICIENTv A0(
KeTtI PRESSURE

TCPSEN(I#K) BTU/LB DFEGR ENNGY 3LUPE OF INSEN VS, 1w AT AuTH
TEMPERATURE IN K'.Tm EDGE TABLE

TCZSEN(I,K) BTU/LB DEGR LOCAL -DERIVATIVE SF-PRUME EDUL GAS lwthIMALPY-
(TZSEN) WITH-RiSPECT TO TEMPhRATURL AT
IsTM ENTRY IN-AuJM EDGE TABLE

TM SEC BLANK CURRENT TIME

IMF SEC BLANK -FINAL PRUBLEM TIME

IMP - SEC LOCAL -OUTPUT INTERVAL -

th3ENClvK) BTU/L8 ENRGY -VALUE OF FROZEN EDGE ENTHALPY MEW AT
IwTH TEPPERAIURE IN KaTH TABLE

THICIpI) se~c BLANK -VALUE OF TIME AT 191h ENTRY IN JIMh
TIME TABLE
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LIST 8F VARIABLE NAMES FOR
AEROTHERM AX198YMhETI4IC TAANSILNY

HEATING AND MATERIAL ABLATION PROGRAM (ASTHMA)

ROUTINES ASTHMA

VAR~IABLE UNITS STORHAGE DESCRIPTISN

THI(IIJ) BTU/L8 iL.ANK VALUE OF SENSI§L. thTHALPY OF MATERIAL
J Al IwTH TkMPERA1URE iN MATERIAL
PROPERTY TABLE

TLMC(11,JPK) o". ENRGY TABULAR VALUE OF LI' OsPRIML ATI
AT linTH WNHY# J*TH TRANSFER
COE.FFICINth, IN KaTH 3URPACE
IHEI4MBCHEM13TRY TABLE

TMPRCV.) DEG R BLANK SMALL ARR4AY FILLED M17h~ NWDALI
TEMPEF(ATURLS fBR NNE LINE OF OUTPUI-

TM6(JpK) L8/FT2wSEC ENRGY JsTH ENTRY- IN TRANSFtR CWPICIE.NI

TPIg.IFJ) ATMLN ATM BLANK IsTHi TAtVULAR VALUJE OF PHL5SSURE IN JwTH

T-IME TABLE (CONVERTED 10 LN FOR14 Af-TEN

INPUT)

TPN(I) SEC LOCAL SPECIAL YIML FOR PUNCHED OUTPUT
OPTIONAL)

TPIR(K) ATMPLN AIM LNRGY TABULAR VALUE OF PRESSURE fIM K'T"
SURFACE ItRkXHCHEMISTRY TABLE# LAIKR
CONVERTED 10 LN FIRM

TPTCG(I) SEC LOCAL ImIM TIME OF CMANUL IN OUIPUT IN~tRVAL
(&OPTIONAL-PE.ATUkt)

TQR(IvJ) STU/FT2o5EC BLANK IeTli ENTRY POR RADIAIUN PLUX TB htATE)
SURIACE IN~ J-TH lIME TABLE

TRES DEG R BACK RESERVio'vN ItMPtRAIIJNt C1MPUNICAILNGI

TR2 DkG R**2 BACK SQUARE OF TRES

T4DEG RO*4 BACK FOURTH PNWEN Wi iNES
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LISI OF VARIABLE NAMES FOR
AER@THERM A2UuwSYMMETRIC TRANSIENT

HEATING AND MATERIAL ABLATION PROGRAM (ASTHMA)

RIUTINEI ASThMA

VARIABLE UNITS STORAGE DEBCRIPTIIN

lSBJ) DEG R BLANK TEMPERATURE OF JuTH SURFACE POINT

TbEN(I) BTU/LB LOCAL READ IN At ENTMALPY IN PROLEN EDGE
TABLES AND WALL ENTHALPY IN SURFACE
THERMSCHLPSTRY TABLES BUT LATER
CONVERTEO 70 FhBSEN EDGE ENTHALPY AT
hALL TEMPERATURE

13URF(I) pup LOCAL ALPHAMERIC NAME OF SURFACE SPECIES
FIR I-Th ENTRY IN CURREN1T SURFACE TABLES

IT(IFJ) ;EG R BLANK IwTM ENTRY FOR TEMPERATURE IN J4T
MATERIAL PROPERTY TABLE

TIMX )J DEG R BLANK MAXIMUM TEMPERATURE IN JeTh1 MATERIAL
PROPERT-IES TABLE

TTSCIeJPK) DEG R ENRGY TABULAR VALUE OF 1EMPERATURe AT 1l-M

ENTRYPJt|H TRANSFER CfEFFICIENT, K1TH
SURFACE IMERMVC14LMISTRY TABLE

ITSENCIK) DEG R ENRGY 1.1H TABULAR VALUE WP TEMPLHATURE IN
KuIh FROZEN-EDUE TABLE

TwL. DEG R BACK TEMPERATURE OF BACKPWALL# NEEDED OR
CALCULATIN OF RADIATION FLUX AT A
bACK*0ALL NODE

T1 DEG R LOCAL DATUM TEMPERATURE (536 DEbR)

TLSEN(I*K) BTU/LB- LOCAL IaTH ENTRY FOR LeENIHALPY IEHM -N KTH
1FOZEN CDGt TABLE

U(J) BTU/SEC-DEGR BLANK IHENMAL CONDUCIANCE BEIWEEN NODAL POINT
OF SURFACE NODE -N J-194 COLU1N AND JwTH
SURFACE PINT

VL OLCAL NT CURRENTLY USED IN ASTHMA

2-23
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f1
LIST Uf VARIABLE NAMES FO R

AENUTHERM AXI*SYMMSTRI 1ANSIENT
HEATING AND MATERIAL ABLATION PRUGRAM (ASTHMA)

RIUTINES ASTHMA

VARIABLE UNITS STORAGE DESCRIPTION

Vfl(I) w- BLANK OPTION I VIEW PACTOR FOR NOUDE I '

wfo(I) $LANK UPTINN 3 VIEW FACTOR FOR NODE I

VIlERI) -ov@R DEG R BLANK VALUE OF INDEPENDENT VARIABLE IN SURFACE
ENERGY BALANCE SkAHCH AT IsTH ITERATION
FOR CURRENT SURFACE POINT CONSIDERkO

VK LOCAL FLOATING VAMUE WP UTIL1TY INDEX

VKIN L- BLANK NOT CURRENTLY USED IN ASTHMA

VOLM) FTS BLANK VULUME OF NUDE I

VN 0e LK TABULAR INTERPLA716N AlIB RLETUNNtD BY
LOOK SUBRVUTINk

wLQ eue LOCAL UNEVUAL DIFFUSION EXPONENT

wLS woo LOCAL SAVED VALUE WP WLQ

Y2(I) VARIES LOCAL UTILITY VARIABLE USED UR OUTPUT
INTERPOLAIED FHOM LOOK

I IN LdCAL AXIAL LBCATIUN4-V CUlmc 'tRFACL POINI

LHU VARIES BLANK FLUATING ZERO

2

2t
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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.

3-
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ARCAST PAGE NO I

C44 R R C A T P R 9 RA M

C
C SEE THE FULL LISTING OF THIS ROUTINE FOR~-
C + DIMENSION STATEMENTS 4
C + COMMON STATEMENTS
c + INCLUDE STATEMENTS
C tEQUIVF..ENCE STATEMENTS I
C + DATA STATEMENTS 4

C

300 FORMICIT213A0I ES.4.?m)
301 FORMFIT(4E7.5)
102 FORMT(L126E6.4)
303 FORMAT(12.F8.2.5FLO.5)
9030 FORMAT(12.8E6.4)
304 FORMAT(tHt.25X.T1HAIEROTHERM AX1-SYMMETRIC TRANSIENT HEATING AN'D MR

ITEkIAL ABLATION PROGRAM/ I 3X..4HPfRGE.13/I)
305 FORiIAT(12AG)
306 FORMAT(//11H INPUT DATIV'/2?H DIMENSIONS OF INPUT DATA//114H TI

IME SEC TEMPERATURE DEG R
2 DENSITY LB PER CUBIC FT/112H SPECIFIC HEAT
I BTU PER LB DEG R CONDUCTIVITY BTU PER FT SEC DEG R- EMIS
4SIVITY DIMENSIONLESS/=105H HEAT COEFFICIENT LB<PER 69 FT
5 SEC ENTHALPY BTU PER-LB NODAL COORDINATES
6INCHES/44H RESISTANCES SO FT SEC DEG R PER 13TU///20H PRO
7OL.EM COHSTAWTS//85H MMAX NMAX( INIT TIME FINL TIME PRHT_
STIME TIME INCR TIME CNST 1)

30? FORMAT(//20H NODAL COORDINATES//SR. IHI,5X. IHJ,5X,6HRC<IN),'X,6H2
IC(IN>,TX,BHRN(IN). ?X,GHZN(IN)/)

308 FORMRlT(3H NODAL DATRI/97H MATL THTA SIDE FN~TB HTTB HEAT CNS
IT INIT TEMP CONT RES A CONT RES B YF1 YF3/)

309 FORMAT(29H MATERIAL PROPERTIES TABLES/>
310 FORMAT(/15H MATERIAL N.13//?gH TEMP DENSITY SPEC-

INERT CONDUCT -EIIissIv CONDUCT2/)
311 FORMAT(//25H HEA"-ING TABLES, OPTioNI2/)
312 FORMAT(1I'H HEAT TABLE NO.Is//50H TIME HEAT COEFF RECOY

I ENTH RAD FACTOR/>
313 FORMAT(/122H WALL ENTHALPY TABLE//34H TEMP ENTH I

I ENTH 2/>
314 FORMAT(X215,5rS(E<1.4.tX)//)
315 FORMAIT(IX.GE12.4)
316 FORMAFT(LX.515.2X.SQtP1E1I.3.1X))
31r FORMAT(1?HS HEAT TABLE NO.I9//SH TIME TEMP RECOV

1 ENTHI)
318 FORMAT(9X,13,9,3,tSX,4E13.5)
319 FORMAT(///12H OUTPUT DATA//20H DIMENSIONS OF OUTPUT DATAV/LiHT

I TIME SEC -QTOTSURINT BTU
2 -CONVECTIVE HEAT COEFF LB PER SO FT SEC/IISH TEMPERAT
3URE DEG R ONET AND-OCONV BTU PER SO FT SEC
4 QTOT BTU PER 90 FT//)

320 FORMAT(216)
321 FORKAT(12.IOE'.5)
322 FORMRT(//30H H VS TEMPERATURE, TABLE HO. r2/9X4HTElI'9XIHHOX4HTEMP

I9XIHH6X4HTEMP9XIHH8X4HTEMPgXHHK'IHTEMP9 XIHH)
323 FORMFIT//23H H VS T-IME, TABLE NO. 12/3X4HfTIMESXlHHBX4HTIMESXHISX

I4HTIME9XIHH8X4HTIME9XHH8XqHTIMESX IHH)
324 FORMAT(LOE-11.3)
332 FDRMAT(/ LIIIN NODE TEMP NODE TEMP

I NODE TEMP NODE TEMP NODE TEMP/)
333 FORrAT(LX,5(5I4.E12.4)>
334 FORMAT(LGX,

I 72H TIME QTOTSUR -OTOTINT CNSV ENER CRNODE
2 ITER NODE D-TIME,2X.LIH ACT D-TIMEI)

335 FORMAT(t6X,4CE11.4,IX).2131r5,2E13.5/)
33? FORMAT(//IIX,2I4,5EI2.4)
534 FORMAT (1H "/23X.0H---TIME DEPENDENT BOUNDARY CONDITIONS --- /IH)
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ARCAST PAGE NO?2

595 F8RMffT 4BOTrI1E,. HA-WB.93.6C~ X. -~D~EYMSRRD1RT!GXID.4 ,HHEMI
15X, 6HPRES9URE.3X.?HBLOWIN9X9.5H(9EC),?X,4HDPTN. I HENTHALPY.,3K.
29HHEAiT RATE. 4K. HCOEFF. 14 K. HREDUCTION/28X. SH(BTU/LB). 2X. 1 H(BTU/S
30 FT-. IX. LOH(LBISQ FT-. IX, H(ATM).3XSHPRRAMETER /'IOXTHSECOND).
44K, THSECOND))

5150 FORMAT (9X.NTrIME.SX.4HPRDB.3X.SHRECOYERY.3X.9HRROIAITION.4X.4HHEAT
15X, 8HPRESSURE.3X, THBLONINB19X. SH(SEC).r X. 'HOPTN. 9K. HENTHALPY,.3X,
2SHHEAT RATE.4Y..5HCOEFF. 14X.SHREDUCTION/28X,8H(BTU/LB).2X.II1H(BTU/S
30 FT-. IX, 10H(3TU/99 FT,9X.5H(ATM),3X,9HPARAHETER /4OX,7HSECOND),
44K. 9H-SEC-DGR))

536 FORMAT (SX.F.2.61C2.4X.2(FI.2.3X).F8.4.3X.FS.5.SX.Fe.3)
531f FORMAT (IN /3X.89HCH/CHD PHIO/(EXP(Plil)-I.) WHERE PHI =2.*BRPOM

lOOT/CHO. SRP IN TABLE)
536 FORMAT(//2?XSOH --- SURFACE EQUILIBRIUM DATA---)
552 FORMAT (9X.4HTIME.UK.qHPROB.3K.THSURFACE,4XX7NSURFCE/SX.5N(SEC.

L?X,4HDPTN,5K,4HTEMP.5X.9HRECESSION/28X,7H(DEG R).UX.6H(MILS))
556 FORMAT (9X.4HTrME. IX.4HPRDB. 5K.4HVIEN.5X. BHRADIATION'SK. 5HCSEC).

I?X.'IHOPTN.'IXEHFACTaR.'IX,SHHEAT RATE/36X. 1LH(BTU/S0 FT-/'IOX,
2?HSECOND>)

5780 FORMAT(EG.4.SX. E6.5. E6.4. F.2. E.5, SX2E8,5 . 11A. 2X.1r2)
5781 FORMAT(E6.4,E6.5 3X,E6.4.F4.2,Er.5.BK,2E6.5,AO6,Il,L2X,12)
5792 FORMAT(E9.q.eX.EG.q.E6.,F4.2.E?.5.SX.2E8.5.ABI1l.12X.r2 I
5789 FORMAT(//6X,t4HKINETICS PRM =EL0.3,9X.10HPRESSU)RE =,F9.4..4H ATM//

I?X.2(4HTEMP.5X,26HM-DOT- CHEM.PROD SURFACE.3X)/6X.2(36H(DEG R)
2CHRRCM <BTU/LB) SPECIES,2X))

5790 FORMAT (6K.2&HNO RADIUS CORRECTION ON CH>
5731 FORMAT(3F8.5.FS.q.F5.3.2F9.3.I2.2X.A6)
5792 FORMATC//$X,3HP =,FS.4H ATMl/BX.S(25HTEMPERRTURE EDGE ENTH )l

ISX.3<25H <DEG R) -AT T-IWiLL )
5793 FORMAT (//GK;3?HBAD SURFACE EQUILIBRIUM TABLE OF TYPE. 12)
5794 FORMAT (//6X.'T4Nc.OUAL MASS AIND HEAT TRANSFER COEFFICIENTS AND FOURI

IL DIFFUSION COEFFICIENTS)
5795 FORMAT(5X.F8*2.2X.F?-.q.2X.F8-.2.qXA86. IX.F8.2,2X.F7 .tI2X.Fe.2.4X.A6

1)
5790 FORMAIT(2Ft10O,3(SX,11).5(I1.F5.0))
579? FORMAT(//6X.45HRATrn-OF MASS TO HEAT TRANSFER COEFFICIENTS =.F6.3/

I SX.20NUNEQUAL DIFFUSION EXPONENT =,FG.3)
5798 FORMAT (6X.FS.2.4X.F9.2.3X.F9.2.I4XF9.

22 .3X. FS.2 , 4.F$9.2)
5799 FORMAT (SXS6HHEAT TRANSFER COEFFICIENT MULTIPLIED BY (R INITIAL/S

I CURRENT)**L.S)
581 FORMAIT(/94X20HBACK WALL CONVECTIONIOXINBACK -WALLIOXSHRE9ERVOIR/

I32X23HCOEF BTU/FTSO-SEC-DEG RSXIOHEMISSIVITY9X1ILHTEMPERATURE/
237XFl0 .4. I9XFC.3.l0XFlO .2)

01.9 FORMRT(25HIOUT OF RANGE OF H TABLES/5XTH TEMP- E9A..IOX6HTIME= E9.
1q)

320 FORMAT(54H IS LRhER THAN THE LAST ENTRY IN THE WALL ENTH. TABLE)
921 CORMAT(55H IS SMALLER THAN THE FIRSr ENTRY IN THE WAL.L ENTH.-TABLE)
822 FORMAT(2'IHOTHE TEMPERATURE OF OE14
923 FORMAT('19Hl5 LARGER THAiN THE LAST ENTRY IN MATL. PROP. TAB.I3)
824 FORMAT(51H1S SMALLER THAN THE1 FIRST EN4TRY IN- MATL. PROP. TAB.13)

C-- ---GENERAL CONSTANTS
FV=.S
FT= .063333333
RANK =09.886
ZRO-O .0
PIB=.02 18 166 16
INCH=5
INPUT=5
KOUThS
SI6=.'48 LE-12
HPG6t

C--~AININPUT BLOCK INCLUDING OUTPUT LISTING OF INPUT

225 WRITE (6,304) 1.PG
READ (5.305) (RFCORD(I),=L.3s)
WRITE (8,305> (RECORD(I),I~t,36)
WRITE (8..306
READ 0,.900) MM.NN,TKr.THF,THP.DLTH.ETA,OH2,R.CNV,EPSW,TRES,
IKASE. KSTRP. KRESC. KSLOP. KCENT. KLOG,.KORTG
KSLOP=KSLO P 4-
KRESC=KRESC+ 13-

-# ~~~-3.LS ,~



AIRCRST PFAE NO 3'

I2253 ETR=O.T5'

IF(THP) 2255.2255,2267

226? P~c()=L.E+30

1 60 T22OG =

TPTCG ($)=THF

1FTTC ) 225422270.225F

225 IPC3C =H

12257' CONTINUE

2258 FORMRT(//49X,2LHOUTPUT TIME INTERVALS)-
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ARsT PMOE NO 4

IF(TPTC(L)-TWF) 922.2263,2243

2261 00 2262 1-2. 6

IF(TPTCB(I)-THF) 226.,2264,2214

22S'4 CALL LCO.NT(I.LCT. WS.RECOR(35))
W4RITE(KU2285) P~rT(I).TPTCGCU-1)

2245 FORIIAT(21X.1irMUTPLJT INTERVAL =, FV.'4.ISH SECOhCS-FROti.
IF3.q.25H SECOND)S UNTIL FINE.. TIMlE//)

- I 60 TO2263

2266 CALL LCOUNT (1.LCTNPG,RECO RD(35))

2262 WRITE(KOUT,2280) PRTI(I).TPTCG(T-I).TPTCG(1)

12263 THP*,RTri()

IFCTHP) 2268,2268.2256

2266 THF-THI1

2256 CONTINUE

IF(KSTRP-2) 2250,2251.2251

2252 FORMAT (OF1O.O)

*2250 CONTINUE

N=NNI
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APcAST PRGE NO 5

CALL LCOUkJT(-MMeNN-4..LCT.NPG,RECURD(SG))
WRITE (6,308)
K~o

00 201 J=LNN

00 201 It~IiMi

READ (5,502) MRTL(KOA(TH(K)KI-IK).KWE(K>. KTU(K).CONCK)I
L.TA(K). CRAt(K).CRB(K),YFI(K),VFS(K>
KT-KTU (K)

IFMKT 200? .2009,*2002

2009 IF(KOW(KT)> 200?,2007,2001

20041 KBW(KT)1l
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RICfST RIEwI

2005 IF(K81(KT)-I) 2006.2007.2006

2003 KU(KT)-0

60 TO 2009

IFLrcTs IN BACKC WALL/FRONT WA~LL SENSE WITH AN EARL IER RSSIGNMENT OF

2003 CONTINUE

Ijjjj1i(K)) 2000,2001,2001

2000 CRRKK)=-CRR(K)

2001 KGRP<K)-'O

201 WRITE (6.316> IITL(K).KTH(K>J(SH(K>.KWE(K),KTU(K>.COI

L(K)..TR(10. CRR(K), CRS(K)..VFI(10,VFS(K)

CALL LCOt*T(2,LCT.?'PBRECOR(5))
WRITE (6.309>
RERD 0,.809) Nt1T
J-0

1202 J=J+1 -

WRITE (6.310>
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r nRCRlrr PRGE NOVT

209 RERD(5.SDSO) Nc.TT<14)>RT~j).CPT(.J).CNT(!.J),EPT(I.J).CNT2(l.

CR..L LCOLNIT( L.LCT. IP6,RECaR(S))

205 TC T(I

2053 CONTINUE

00 2051 L-2.I

2051 THZLJ)=THZL-1,J)+(PT(L,J)CPTL-1,J))/2..(TTL.J)-TT(L-.)

CALL LOOK JTZ.TT<1,J),THZ<ILJ>,O,.0,HSHA4R. 1)

22 HZ<L.J)=THZCL.J)-HSH

__ 3-81



IC---TIME (HERTINO) TABLES

206 CALL LCOUNT('LLCTNP6.RECOR(35))
* WRITE(6,534)

J=D

KNN=OI

20? J=JiL

NTH--O

NOPT=O j

375T9rMH)RP(WTH,J)

!F(<T(NTH.J)-) 31434,343

3914 IJ3l

343 IOPT('rH)=3J

[ IiJ (hIJ-1534346.9345A
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W -I

lf I 1J20=

IRCJ+20)=L
CALL LCOUN'T(-LTNPGRECORD(35)).
S4RITE(C.5310)J

5330 FORMRT(/15X.LIHTltIE TFILE NUMtBER .121) 1

* 00 9476- I=1,NTH

CALL LCOUNT(l.LCTII*PG,RECORO(15))

1F(IJ-19 3734)3?

>1IJEQ2 LLi=

50 TO ($?1379 )K

3479 CONT7NUE-

-10
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RRCROT POE NO 10J

so IT
3'41 2 WRITECBO.5)TTIJ)IRTI.)R(J)crJ.

60 TO 341 5

3475 NRITE~6.53) THT(ri.J.Ij.RETCI.j>.TORd1.J)

479 'CONTINUE-

HHT.-J

IM(N) 1 32.3732,37 3

.97371 TpI(I~j>mALoB(AHnxifTpicV-j). oooooi>)
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PAST PAGE NO 1.

3732 IF(NC) 207,20?.S7S3

91 89 IM(NN) 1390,1330,320

328 CALL LCOUN'T(2.LCT.P,RECORO(35>>
WRITE(8,53P)

C----SURFACE THERIOCHEMISTRY TABLES
RERD(INPUTSS89) CMtiSVFZ,?',NST,KTCTB(KTL()oELif),r=L,5)
KTCTBuKTCTB+i2
VKrN'hVFZ
OH2S=0H2

IM(ST) 2900,2900.2901

2900 CHHCMHS j
GO TO 2902 - -

2901 IFMKST-???) 2909,2903,2109

2903 IFCCMH-CMHS) 29071-2905.2307

[2905 CALL LCOUNT(4,LCT,lIPB,RECORO(35)-
WRITE(KOUTr.280G)

2908 FORMAT(//LOX,5OHSURFACE TABLES ARE THE SAME ASg IN PREVIOUS PROBLEM
IM/

60G TO 1390

230? CALL LCOUNT(4.LCT.N5PG.REC0R0(35>>
WRrTE(K0Ur.2908>

a2908 FORMAT(//IOX.72HPREY7OUS SURFACE TABLES CALLED FOR BUT CM/CH RATIO
I HAS CHANGED, QUIT JDB//

3-12



R~cWS PRGE NO 12

2109 CALL LCOUNT(4.LCT.NPGRECORO(S5))
WRITECK0UT, 2010)

2110 FORMAT(// LOXTOHPREYIOUS SURFACE TABLES CALLED FOR BUT THIS IS FIR
IST PROBLEMI. QUIT JOBMI

BTOP

12310 NR=O 
I

9201 CONTINUE1
HL9-1
HSEN=-l

IPN=L

IN=1
J.0

2300 J=J~1

GO TO (29L1,2SL2,29LO.291$),KTCTB

2912 READ(ThJCH5780) PSV.TLC(JIaP).OISWL,TTSJA.IP).TCHEM<J,.3AP)I

2912 RERODUNCH-I.781) PSY.TLMC(J.rIP,OMS..WL,TTS(j.I.IP),TCHF.MCJI.IP>

LTSENJ).TSURF(J). JNG

- -~ 3-13



PRCAST PRGE NO 1S

2916 JNG-JNG-l

2914 RERD(7NCH.5791) PSVOt1LTLI1CCJI.!P),TTS(J.IIP).,WLg,TCHEM~iJ,! I IF
1,TSEN(J ),JNG. TSURF(J)

29L5 CONTINUE

IIFNG) h2.172921____

2811' TSURF(J)29LRN(

2821 CONTINUE

lF(T(J,TP)) 2803,2892.2901

2901 TTS(J.=I. IP)-TTS(J. I. P)'1 .8
TCHEM(J, I.IP)=TCHEMCJ, Iip)o.o
TSEM(J)=TSEH(J)41. .8

F 60 TO 2805

2803 TTSCJ.I. IP)=-TTS(J I,-IP)

2005 IF(WLS) 2809,2807,2807

[8? X=4

IFCWLS-WLQ) 2824 .28LI. 1282 $
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ARCASTPRSE NO 14

2609 WLS-WLQ

2011 IMSNEN) 2902..2628.,2828

* I [TW Jh!O 200,2004,2004

2104 NSEN-J-L
ISENCIP)=-NSEN

7F (NSEN-1) 80.B870

2608 TH8EN(L.IP)=TSEN(L) -J

2813 CR.1 LCOUNT(9.LCT.NPG.REC0R305))
WRITE (KOUT,538)
WRITE (KOUT,5?$?) Cti,WLQ

IF (NR) 2818,2818,2816

43 15



24W RITE(KOUT5799)

90 TO 2115

2616 WRITE (KOUT5?30)

2615 CONTINUE
LL=IP- I

IF(LL) 20150.29151,26150

208150 -CFALL LCOUNT(7T.LCT. NPGRECORD35>)
WRITE(KOUT)? 19)

71SzzFORMAT(IH 5)

712- FORMAT(5X.?qHTHIS COMPLETES THE INPUT RKID-DISPLAY OF SURFACE THERM
-1OCHEMISTRY TABLE NO. ri1.IH./5X.?GHHrs 'IPLE HAS INCORPORATED BY
2USER ASSIGNMENT THE SPECIFIC HEAT OF MATERIRLI5X4HNO. 134H AND -

3 A HEAT OF FORMATION VALUE OF *F.,31H BTU/LB AT 536 DEGREES RANKI

29151 LLLti=-MRXO<LLL.0)
-CALL LCOUt'T(LLLK+6.LCT. NPG,.RECORD(35))
WRITE(KOUT,5792 )PSY

IF (LLL-1) 9919,9919.881S

819 00 2815 LL-1,LLL

IF (NSEN-LL) 7819,6819,6819

6619 INT=CNSEN-LL)/LLL

7619 CONTINUE-

2616 CONTINUE_______________
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ARCROT PRGE NO 18

IX-3

IF(CeH-1.) 2024,.2822 2924

i224WRITE (KOUJT,5?S9) 7X -rE L

2629 IF(PSV-TPR(IP)) 2092..2e90.2892

2330 IF(DHS-Tt13CI,IP)) 293'4,2800,2834 -

2432 IPN=IP$1

IN=.

_ - --#W=-N,=N



I R~T PAGE N

IXXI

VIT 

,

4452 CNIU

IXII

2 30 292

129382 CONTINUE

KHI(I,ip)=i

3852 00 2852 K=1,NIIC

OP-13PG+TLMC(KITTP)
CALL L00K<KT,TTSKITIP),TT(,kT)TZ(1KT),0,.O.O.HCH.Ct2,1)-
HCH=HCHtDH2

FIFSENI 2836,83239

FujiTCHII(,IIP>=BPGOHGR+TLMIC<KI,IP)HCH-BPTSEN(K)-
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2616 CALL O9LE(1.TTS(K.1,XP>A4Z.T9EN(IP).TSF~i(L.!P).TZSEN1.1P).TCz9EN

rCALL OGLEC1,rTSCK.P.HE.ECP.1-rsEw.P.4CI.saP>.TCPSEN

2*101F(9UR~K)DLRK) 2044,2842.2144

2012 NLOCIP)=K+1

IF(XIGIX-L) 2146,2148;212$

I, F
2614 IXl

2 (3 FK-136) 2152,2152.2145

21 F(TTS(KIIP)-TTE(K-lo,.P)) 2850,2150.2151

2050 18-NMPI

60 -P2952

2652 CONTINUE-

LF LLL-)-0160S.t 0

6001 WRITECKOUT.5789) TIIG(I.IP)I.TPR(IP)
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A RCRST PASE NO Ll

00 1006 LL=I,LU. .iI771i~i

IF ICLL 6019___00

600? lNT=(NMC-LL)/LLL

5001 CONTINUEj

1OLO CONTINUE

'105 CONTINUE

F CA1L SSTC- J)

3600 T65 (T107L1)J

TLO C LCOLN'1 T(CTE.P6. EC)

-- TA

IF(-NLC-IIP) 206,254.85



PARTPAGE NO 20 2

IF ILLi)6015.601'I.6014

00 5011 LL=1.U-L

= tl2=LL$!NT*LLL
WRrTEK0u.57ski (TTS(L. I. IP). TLIIC(L.1 ip), TCHE

IF 1(L,.LIP).TSEN(L) .L=LL.M12 .LLL) I
57gB FORMRT(5X.FI.2.2!X.FT.q.2X.FS.2.2.F.2.1X.FS.2,2XF?.4,2XFS.2.2X.

UB .2)

16013 CONTINUE

I IF(TTS(J. 1 IP)) 21B2,2970,2082

2661-CALL LC0LNT(9 *LCT*NP6.,RECOR(35>)
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RRCR9rT PAGE No 21

RTE (KOUT.51 90)

f2462 TPR(IPN)-PSV
TMS(1N.IpN>DPIs
TLIIC(1.IN. IPH)-TiLIC(J, 1..IP> I

TSURF(L)=TBURF(J)
TSEN(1)=TSEN(J)
J=1W
1IP1H

GO TO 2300

2370 HPR=IPf TR<12)4L
ILOC 12 )=l
IHI(12)=l

00 2872 1=1,IP-

287 2 TPR(I1)=RLOG(TPR(I))

IR(13 )=.

ILOCL3)u1
WRlTE(KOIJTI?13)
WIRITEMKLT..7 12) NPR. KTD012
CALL SSWTCH(3..KSSW)

L GO-TO (700,1390).KSSW i
700 CALL LCOUNTML WO~P.REGORO(S5>)

WRITEMKUT 709>)
703 FORMATULOXAM)HUMP OF TABLE It'CICES NL0<lJ),.NHM1Uj),KH1(r~j))-

00 7 01 J=INPR-

GRLL LCOLN'T(3..LCT,NtPO,RECGRO(95))
WRITE(KOUT7C') J

704 FORIAT(/15XSHTPR =12/IH
L-NMG(J)
CALL LCOUNT(L,LCT.1'PGRECORD(35>
WRrTE(0UTr7D2> (NLO<I,J).N{i(I.j),xHrCI,j).1=1,L)

[.2 3-22



ARCS? mwE w 22

00 705 IP-1,NPRI

L RITEKOUT5 ?99>IX

T052 WNiICr L P)

NLOQ2. P)=NLO~ LAP)
KHr(2.IP)=KHI(ILAP)
TM8(2. IP)=TMG(lP)t1 .cOt

705 -CONTINUE

C- INITIRLIZTIONS
TH=TH3
PRT=TH I THP
QWTSZR0
QNTI=ZRO
DTHM a 10.0
KK=MII'NN

_______________________3-23



ARRTPRGI NO 21

ROzRT(1. 1)

C--NO7E TADLE IT SIYES'K IN MI DIRECTION

DO 216 1- 1 Nt T]

IF CCNT2(LA1) HNE. 0.0) 90 TO 2L1

DO 2L5 J = 1.15t

CNT2(J.I) CNT(JI)

LISOTM1)s.0-
OSOTBMI)0.o
DS(I)=0 .0
DSTUI)0 .0-
OSTT<U)=DI.0
QGcwDcT(I>=0.
OSDTBN( I)0G.
OSN(I)=O.
QCNYTMI)0.ti
IACLVT)=O.
QCHMT(I)-0.
CM(I)O.
ORRB<I)=0.
ORRBT(7)=O.
gRADT<T)=a.

625 i'(I)=O

C---SURACE IDENTIFICRTION AND CHECKING
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RNtCR9T PRSE NO0 24

4 I(~~KT) 61.2732

62 KTST() 262.2

IF<KT) 029,$281,2601

C32 IF(LT) 2L.26.8291

_261C ONTINUE

3262 KSU(J)KCR
KATL*KCR)MT(CN

MT( )TKCAN)~r(C
KSH(KCAN)=1

60 TO 86

3291 CALL LCaLRNT(2,LCT, P6,RECORO(35))4
* WRITE'(6.8292) J

3-25
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ARCRST PROE NO0 21

[ ~FORRT(/OX.33HERRONEOUS NOVflL LAYOUT IN COLUMN 130'

126 CONTINUE

IF(M) #21t,4201,4210

320 TO 4H1

-0261 CONTINUE
IFIN - .

- CALL LCOUNT(S,LCT.1'FG.REC0RD(35))
- WRITE (6,307)

C--GEOMETRY CALCULATIONS

00 9293 I=1.HNN

JuK+r
L=J+MM+ L
SR<I)=(CR(J)+CR<L>)/2.

00 2 IlM

LK=K+IL=L+t

3-26
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ARCAST PRBE NO 26

IF (RC(K)) '4.3.4

IC--PROVIsioNs FOR EITHER CENTERED OR ORCKSHIFTED NODES

9 IF(KCENT) 3000,3000,3001

3001 RC(K):.25.(RR(K)j.RR(K+1)4RR(L)+RR(L+1))

60 Tw 4

3000 RC(K)=0 .50*(RR(K)4MA(L))

'4 IF (ROWK) 6.5.6

5 IF(KCENT) 3002.3002.9003

3003 RD(K)=.25.(RB'K)+RB KtL)+RBCL)*RB(L*1))

60 To 6

3002 RD<K)=O .50*(RB<K)+PB(L>)

6 CALL -LCOUN'T(LCTNPGRECORD 35)>
WRITE(S.319) IJfiACK).RB(K).RC(K).RD(K)

IF(KCENT) 3009.0,300~O9

3003 HB=FV.(RR(K)+RR<Kt1))-AC(K)
HB=FY*'(RB(K)+RB<K+1>)-A10(K>

So TO-3010
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R~CAs PRGE NO0 21'

r3006 CONARTUE (
H9=A8(K)--A0(K) r

S010 CONTINUE
HC=HR*HR4+HB*HB
PLR(M) =FT*SQRT CHCO

HR=FV4 (RR(+1)+RR(L+1 ))-RC(IO
H8=FY*(R8(K+l)+R8<L+1) -AO(K)
HC=HA*HR+HB*HB
PL8(l1)=FT'SQRT (HC)

IF(CENT) SOLI.SOL1.S012

3012 HR=FY*CRRCL)*RR(L41))-RC(V)
HB=FY*(RB<L)+RB<L+1))-RO(K)

60 T 3 015 05.30

3007 CONTINUE I
HR=RR(K)-RC(K)

HB=M(L)-3-28

303 OTIU



RRCRiST PR9E No 26

HB=RR(K>*4RC(K+L)
HC=f.9(K>OOR(L)
HD::PAK4+1)4RK+1>i~. HE=RRCK+I>O)RIL+ I)

IF NO-"M(L)'MR(L+L)HH=FAR(L1)*R8L+ L)
HSmZRO
HS=HsRBtWK>(HC-HetHF-4D)
HS=HS+R9(K+ l)*(HB-HE+f-iR-HH)

H9=H94RB5(L. k.)*HE-H3*HO-IHF)
4OL(M)=S .050 LVLE-04*RB39 (HS)

K=K4L .. AK.B)j
CL LCOI*T(lLCT.NPG.REC0R~f35))

L ~ C .OTINUE

IF(KORTG) 3025.3025.303.9

9_______0___ ______

L - MO
H - 0

00 9020______________

00 302 I=I.I
K = K~l

9022 CALL CUSIN(AC(K), RO, AC(K+L). AO(K+I), RA(K+1), RB(K+L),
LRR(L+1), AB(L*L>. HA>

SINAC~M HA
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ARCAIT PAGE NO 29

3029 IF(J-NN) 3024,302L,3021

3024 CALL CU9ThJ(ACMK, AO(K>, AC(L), AO(L), RR(L+1), iAB(L+1). AA(L),
LRBCL). HA>
SINFO(M>t- HIR

ro021 CONTINUE

9aK+l

93020 CONTINUE

CALL S8WTCH(9K KSSW)

00 TO (3028,3025),KSSW

3028 CALL LCOLRNT(3+KK, LCT,-NPG, RECORO(35))F wRrTE(KOUT.3029) 4(SYNRC(M1 SINAO(M), h=I.KK)
[8029 FORI1AT(10X,32HUMP OF CONDUCTANCE SINE FRCTORS//OXA15HSINAC

lINRD//(8XF7 .5,3X.F7.5))

3025 CONTINUE
[3 0

00 9028 J=1,NN

DO 3027 1=1,MM

K - K41
L =L41

HR=Fhq<K+1 )-AR<K)
HB=RB(K+1)-AB(K)
HC=HR*HFR+HB*HB
HD=SORT (HC>
HE=PIB.H04(AA(IO4RR(Kt>)
HAl=RA(L>-RR (K)
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R~CAT PAGE NO 30

HCuHAHR+HB*HB
HO=SQRT NO4C

HF=PI4HD*(AR(K>+RL) )

102? AD(M)=HF

K-K+.
L-L+1

VHRURR<(L)41R(K)
Hi~nRN3L)-RB(K)
iiC=HFtHR+14B*HB
HDzSQRT (HC)
Rc~m>)pr9HD*(AR(K)+RR(L))

CALL LCGUN'T(LLCT,tPG,RECOR0(35.)

LWRrTE~s.3is) 1.LL,RR(K)ARB(K)

Ii=M-MI
K=K-MM-1

K=Ki-L

H=4
9 RI(+1-RK

3-31_____ _____ _



RRCAsT PAGE NO 31 j i

I t

DO 10 J=1,N

DO IL lm, X

L=L+L
1S RC(M)=:AB(tM+ DL LRD(1)=ARCL)j]

Li CONTINUE 7

IS A D<M)=RL)

LO CONTINUE

I !102 RCCM5=AB(M*1) -

000 100J .N

CALL LC0UN'T(-'1O,LCT. NPGRECORD(B)
2 ~~WRITE 31)I

1 3-32 I



[ * -, ARCAsT PAGE N-O 32

ITERuO
C--MAIN ITERATION LOOP

90O IF (OLTH) 91,S. __ .1_

I 33 TERIER+l
C-----1 t~RA PROPERTIES.NOORL. RESISTANCES AND CAPACITIES

- IF MATL)43.4339499

00 40 I~lM
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IFI

I~ F (TRcI)-TT(1.KT)) 45,40,46

I LIF T(TKT)-TH(I)) 48,18,4S

48 IT=!T41

$ 9 JT-]T-I
HC=(TA(I)-TT<JTKT))/(TT(IT, KT)-TT(JT, KT))
HDUCNTCJT. KT)+IiC.(CNT( IT. KT)-CNT<JT. 1T)
HR=CRB(-r)+PLC( I)/HD
HMi = CNT2<JT,1(T) + HC * (CNT2<rT,KT) - CHT2<JT.KT))
HB = CRA(I) + PLBQ(I /HM
HE=RT(JT,KT)+HCo(RT(3T-KT)-RT(JT, KT.))I HF.-CPT(JT. KT)+HC4CCPT( IT.KT)-CPT(JT. 1T))
CAtP(I)=VOL( I)*HE*HF
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ARCA ST PR6E NO0 34

15100 EI2%PT(JT.KT)+HC(EPT(T.(T) 
EPT<JT.KT))

EPSYM1 - Etl2

5102 90 TO (5103.5104I.6103),H

L-1 0 _ _ _ _ _ _ _ _ _ - H3

GOT 0



PACRSTPAGE NO 35

C--FORERLY EXCLUDED HOLES HERE
L C 52 WRITE(6,S3i)

4 31 FORMAT (IOX,27HERRONEOUS NDAL RRANGEMENT)

C 0 O 400

55 IF (TAMXI+I)-TT1)) 511,54,55

~GO TO501

F-5i IT=IT4I

60 JT=IT- I
HC=<T(I+I)-TTCJT,(T))/(TT(IT-.KT)-TT(JT. KT))
HM =CNT2(JT,KT) + HC * (CNT2ErTKT) - CNT2CJT,.KT))
NB =NB + PLD(I41)> / HM

L00 MI- ,-JT. Kr)+HC*(EPTC IT, KT)-EPTCJT..KT))
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RRCRST 93AGE NO 98

81 IF (JJ-NN) 68,62.89

82 RAMX)ZRO

60 O 401

~IF '<KT) 65,64,6V
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ARCAST PAGE NO 31'

70 IF (TT(IT,KT)-TR(L)> 71,71.72

71 IT'1T+l

SO TO 7 0

7200- 3F<KT+MRfl(L)) -'i201. 7202.?201

7202 HP=HA/(AO<I).0O01)+PLR(L)/(H(RRCu)+.O000O1)1

721CONTINUE
HHIPLA(CL)/HD
RACI>=RR<L)/HFI

Al

00 509 JJ=I ,



FRCAST PRGE NO 38

5041 RRi~l>ZRO
R8Q3)=ZRO

M0-5040RCItPBI)H

SOLI EPS(TY2 I) I

GO(N T5015021,5018),

5i oN<.t)=Y2<_

GO TO501



RRCflST PRGE NO 39

I IF (JJ-N4) 49,9749

50 To 4998

IF (111-1) 50001-5000,5001

5000 IF (MRTL(I)+L) 5000-5000,5002

15002 U(J) =C )RB)(RB11DI/M

-0.0

GO TO_5007
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RRCRST PRSE NO 40

IFI

COTCONTrNUE

___4 505010 TIU

03 5051NTINUE

liAp

221 CON-INU

KT~~ - MR-M



ARCRST PAGE NO 411

5053 RB(M) RB(M) *SrNAc~m

5052 ]F(J-HN) 5054.5051.505L I

505I RM = RA(M SflNiD(M)

5051 CONTINUE

2210 CONTINUE
C-----HERT FLUX LOOP

QSUM=ZRO
OWLS=ZRO

K=01

L=MM
M=-MM

00 1 JJ1N

Do n-ir. - --

-K _ __ ~ __ __

~IT(ZRO

IFI
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F'CRS 7O NO 42

FI

74RS IFI-K T.$I

VTHA4RC)RB(K)

HB=HBR(K)

IC .)RRM

L2OJF_(L-KK) 186

TA

HRH

NSUOK$HKT(I)-

IJ
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............

OEN-OEN1

968 F<EBW+H) 9.91,9903

VM> 99804.980a.H80

9808 HcW=PSWIuaU)A()

60Ta9808L 99LO.

3-44 4



RRCRST ORUE No 4

9001 HC4 PLO (57 (CONM( 1)'Rb~I))

So TO lilt.

9ILD HC=PL(I/(C0()*A<I))

9411 CALL 3RI(ILM1 -

CALL SNTCH(6..KSSW)j

96L2 IF(1TER-100) 9014.9914,9013

SB IF DTEW .9~7

100 FMAM5 LE7.100

DEN-43N+3-45



oi rcnsT PRBE tO '&5

IF (HC-DTHfl 10 LL?6.T6

101 0TI*HC

?I CONTINUE

T5 CONTINUE

C---0TO SURCE ENERGY BALANCE PRCKAGEt

c ML SURF8
C----NEW TEIIPERATURES LOOP

10? King

00 I2 =.4

122 WRKTE4122.1L) K

12? FORMWT(/ L0OX:26HEGATTYE CRIRCITY RT NODE *71/)

I'13 F KSHK -1) 124.125,1244
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ARCAST PRGE NO 468

125 WRrTE(.126) K

IRIRL NUMBER SRERTER "HN ZERO//)

* 25WI~IOT2i)1244 TF(IIATL<K+1)) L245,1243,124W

1248 FORMAT(f//iXi2?HBRCK WALL NODE NEAR SIfRFFRCE//)

60 TO 466

1219 KSH(K)=KS< )/3
QWL-*tBK)+ (C0W(K)-TR(K)).CRP(K)/0TH- A

124 ]F(KOPOP(IJ)) 1240,1242,1243

L0 TO '121

3-47



FIRCRBTr PRGE NO 41'

1243 HR-T8(K)*DTH/CAlP(K)ITFKK)

12 ONTINUE

IEI

IFI

441 70ER-3M 872487,46 3-



RRCAgr PAGE NO 41

4674 lF(TH-THF) *72.480,460

C----OUTPUJT BLOCK

466 cECuQNT9/QNTr
CALL LCOUNTI?+NN,LCT,NPe.RECaRDcS5))
WRITEB.S364) TH

$114 FORtlT(/i'tX,5O(1H*)*FY.2,6H SECt OS.U(IH.)//52X, ISH"*ENERL...)
wRITE (6.334)
WRITEF6 * 85) Th-,QNTS1,'ITI, CEC. MCRIT. NCRITITER,DTHS,OTHM
WRITE (c.33s)

336 Fc2RMT(//'49X.20H.4+iERTE0 SURFCE.///40X.40H ----- -ISCELLAEOUS
I. SURFACE DAT --- //2X,2HROW COL OPTN SURF SURF,8)GSHH EDlGE,
25X.SHH WALL.SX.40HEI PRIME MASS COEFF CH/CHO PRESSURE..4XGHRA
3DTUS,10X,tHZ/16X.5?HTTR TEtIPMR (BTU/LEV (BTLJ/LB) TOT <

4L9/FT2-SEC). I4X.5H(TM)EX.4H(IN))

K=K+l

IF(KSH(K)-1) 14 .S0.343

$50z BP=CMDOTJ)/6(J)
BRmGJ)/-3Z<J)
R=SRMJ
Z"SZ(J'
ITS~rTSR<J>
WRrTE(6,37) I.j.II(J).ITSTS(J).HEDG(J).HWL(J).BPG(J).BRPR<J).
lR, Z

3370- FORMFAT(2X, 13,.1 !33X, I. 2X, 15, 2X. 2,.2),2X,F? . ,SX,

lF9.5.3X.F7.5.3<2XElD.3>)

34 CONTINUE --
1

CALL L.CDUJT (84hM, LCT. NPG, RECORD (35)
WRITEC6, 3360)

3360 FORMAM(/4OX.39H -------- SURFACE RATE QUANTITIES --------//lX,
I. S1H-LOCRTION- --RECESSION RRTES--..8Xt4H--MRtSS RATES--,20X,
223H--SURF.Vc. ENERGY FLUX RATES--/lSX.!0H(MrLS/SEC).13X,
312H(LB/F'T2"E-C).29X, 13H(BTU/FT2-SEC>>
WRrTE(S.336L)
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ARCS- PAGE NO 1,19

3361 FORMAT( .9 HCONYECTED, X. GHCHEICAL. 4 X, 9HRADIRITION. 3 HRROIRTION
I.2X.LHCOUCTTON/2X,5l3NROW COL CENTER LINE NORMAL MOOT TOT
2AIL MOOT TCHEM,6X, 2HIJ, EX. 2 IGENERATION ABSORSEO. SX. 7HEMITED,
SGX.4HA WAY)
K=O

]F~KH(K-1)9510,9511,9510

9511 H8=DSOTB(J>-bl2OOO.
H9=DSDT8W(J . ol2 00 0
WRITE(S.9362) 1I.J,H.BC0DTJ,CMDOT(J),QCN(J.,
LQCHM(J). ORRB(J>.QRRDCJ..QHP(K)

9962 FO'RMT(2X,13,lX,13,3X,2(FLO.6,iX),2X,?(Et0.9,2X))

05LO CONTINUE

113)X.4H--RECESSION TOTALS-- --MASS ASLArION TOTALS--,.
215XSQH--SURFPC'E EWERGY FLUX TOTALS--/20X,6H(IIILS),iIX,
38(LB/COL).33X. 9H(BTU/C3L)

DO 9512 J-'1.NW

00 9512 1=1.MM

IjjZZ~~(K)-l) 9512,9513,95L2

LA____ ~ ~3-50 .___



ARCAST P~AGE NO 60

950-E3KTA OAGNOTIC UTPU

9198 FORMT(2X.13IHXTA I P/$X 2 X..5.4X,J.,?OLR.RBCA2.RR.R

C L---EXR PLOSO~r MJPAPcupLD

00 O (94 J 4sm.I*

I~~9 9 CALL _________________________________________

943FOMT//XLHETFIDiP/X5~rjUO.RBCP.RMM.CFI)P_ 7 ZBSENLL1_
__________= _________________

C492 LFO CM NT( 3+NN3,LCTli3 , E C3/ORD 3)

19503 FOMT/2,OIJDDrDDTSDTDT.RLKHKU

00 550 J=1,I

________ ________ _______3-51 _ _ __ _ _ _ _ _ _ _ _



ARC51ST PAGE NO tl

00 9500 1-1.1*1

9500-l CONTINU1E50

LNMT. NH

9594 FORMRIT(/2X245EHPR.TH,TH.LH.EAVT.!.R.KO.MNNK.N

9590 CONTINUE

CALL LCOUNT(4,LCTNPGRECORD<35))
IJRIT(,9493) PT TITFDT.YVF.IRQPMNK.

8423~R FO4AUO6PUNCHED OUTPUT POUE T.I..NSCNS

3-52 K=



FIRCAST PRGE Na '52/

IF(MRITL(K)> $420,140,441

N=(O

KK=t
I LLLLCt

LRaLR4I

IF(CENT) 8450,8450,8451

3-53



RRCAST PRSE NO 59

F S'50 CONTINUE
Z=(CZ<LL)+CZ(LR))/2 .0
R=CCRt:LL)+CRCLR>)/2 .0

649Z=(CZ(L.L)+CZ(L.R)*CZ(1.L+1)+CZ(LR+i) )/4.
R=<CR(LL>+CR<LR) +CR(LL+1)+CR'CLR+I))/4.li

F G0-TO 8 fl2I

8452 CONTINUE
PUNCH 046, R,Z,TRI(K),I,J,MATL(K),TH,RECORD<95),REC0RDC30),N,NS -

8'46 FORMAT <3Fl0.3,.8HrNINDErGR,13AIH/,13.3HMAT.I2,F?.2.2Hs .286IX,13,

TLK)847,844,844

84? N-N+1
LL=LL+I
LR-LR4 I
RPAT=PLB(K)/PLBS(J)
R=R+RT.C(CR(LtL)+CRCLR)/2 .0-R)L Z=Z+RAT((CZ(LL)+CZ(LR))/2 .O-Z)
MOUT=-MRTL(K)
PUNCH 848, R,Z,TS<J)XJ,MOUT,THRECORD<35).REC0RO(36>,N.'NS

848 FOR'.FT (9FI0.9,.8NININDEGR,SX,IH/,II,9HMAT,r2,F?.2,2HS ,2A8,1X,I9,
L 2H0'". 13)>

j843 CONTINUE

4T R PRINT OT

3-5A
zz



RRCAST PAGE NO 54

CALL LCOLNT(-4 ,LCT..NPG.RECORO(35))
WRITE(GA36U)

3365 FORHRT(//49X, 19H4?,a*IN-DEPTH DATAb44/)
CALL LCOUN~T(3.LLT. NPG.RECORD(15))
WRI E(S -24 10)

2'410 FORM1AT(/SM.21HROW COL TEMPER~ATURE)/>
lICK=t
JMICK15
JNIC1=MINO4JNICKNlN)

00 24? r~lAll

24? JFORti(I)=IF0RM(I)

00 240 r~rNICK.JNICK

K=K1111
J=J+l
tiPR<J)=L
NNPRCJ )=T
7MPR(J)=TA(K)

jIF (MATL(K.NE..ND.TPR(Jx0T.O.) 60 TO 240

JFORM1t2*J > SKrP
TMPR<J )=BLANK

240 CONTINUEj

CLL LCOU?'M(LCTWPGRECORD(35)>

IF NPG.EQ.NPGL) 50 TO 243

CALL LCONT(3,LCT,hG.RECORD(.Th)
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ARCAST PAGE NO 85

NP61-NPO
CALL LCOUN~T4 L.LCT,NtPS.RECOR(35))

IF NPSI.EQ.NPG) 60 TO 244

2' RTE(6,901)

25I JNICK.EJIZN) 60 TO M~

246O CONTINUE

IF F(KASE) 4I4L2.
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FRCRST PAGE NO 56

4r STOP -

fl~IFmT-PRT> 30,4121,4121

41721 IF(TH-TPTCSGi)+.OOOOO1) '1T9,'74,474

41 9 PRT=fRilINCPRT+TP.TPTC6CI))

OTH*1-1OO.

GO TO 30

60TO 'IT0

00WRITE (,823) 71(7J
THF=TH

C!GO TO '168

3 ..57



RRCFrBT PRGE N~O 5r

501 IdRITE9,622) IIL.JJ

505 I4RITE(S.619) TR(DTH

So TO 4~60

I END
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PAGE NO I

SU13ROUTr.E BFIKWL(r)]

C

C 41

C
C SEE THE FULL L[BTINS OF TIS ROUTINE FOR~-
C + DimE.NsIOm STRTEMENT3
C + COMIMON' STATEMENTS

ct INCLUDE STATEMENTS

C
C 41

9000 FORMAT(215.9EI2.3)
C--BACK-WALL OPTION L OPERATIONS FOR NODE 1

FRCThVF.( )*SGEP.Rg
UC=HBI4.AQ

400 GWL=(TRE9-TA(I))/<HC4j.GlUC) 24STHD=AO4(HBW*0.5 + SG4EP4TA(I)4*3)

C-6ENERAL CASE _ 7

A

101 UR'FACT'C1 NLtTRES)o(TWL*-12+TR2)

TNLN=TP.CI)-(TA(]) -TRES)/R9*HC
CfiLL SSiJTCH(S..KSSW)

102 CALL LcouLr~(LLCT, WG,REG;ORD(35)>
WRrTE(KOUT.9ooo) rLUFACT. TWL. TWLH.UC.J. SRSTRES.HC

3-59_______________



103 IF<AB§(TI.LN-TIL)-L.r0) '105. 105. 104

104 TWL=rWLN

IF(L.-31) 101 100.105

05 QWL= fiO'((TRE8-TW-L>'HBN + SGEP*<TR4-TNL'34))
9TA3RQ.'HB4.0.5 + 964EPGTR(1)0*3)

_ETUR

END*

____________ _______3-60



CUSIN PAGE NO I.

SUBROUTINE CUSIH(RXI.RYI.RX2.RY2,ZXLZI.X2ZY2,STHETr)

C S UB0RO0UT I NE C U 1N

C SEE THE FULL LI9TING OF THIS ROUTINE FOR--
C + aIMENSION STRiTEMENT9

C i COMMON STATEMENTS
C + INCLUDE STATEM1ENTS

c + EQUITVALENCE STATEMENTS
C DATR STATEMENTS

C

EPS I.E-94
Rl RX2-RXI
R2 =RY2-RYI

IF ZR-EPS) 50,5O;SO0

LZ THiET 1a<. ____ ___ ___

3-61
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6RP *11E NO I

SUBROUTINE SRP(I,EMLEM2,HMHMSWTP.e)
C

C SEE THE FULL LISTING OF THIS ROUTINE FOR-
C+ DIMENSION STATEMENTS

C + COMMON STATEMENTS
C + INCLUDE STATEMENTS
C + EQUIVALENCE STRTEMENTS
C DATA 9TRTEiMENTS 1 I

END-
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LCOUNT PAGE NO 1

sLemiUTibE LcouNT <I,,LCT. NPG.R)
C 41

C 41
C 9 U 8 R0UT I NE L COU N T
C 4

C 4
c SEE THE FULL LISTING OF THIS ROUTINE FOR--
C + DIMENSION STATEMENTS 4
C + COMMlON STATEMENTS
C tINCLUDE STATEMENTS
C EQUIVR..ENCE STATEMENTS
C *DATA STATEMENTS
C

C 4
551 FOR11iT(I~l.2X?lHAEROTHERM AXr-SYMMETRrC TRANSIENT HEATING AND MH

ITERIAL ABLATION PRO6RAM119 IX, 4HPAGE, 13/ IOX, 2A6)
552 FORI*T(IHI25X,?IHFEROTHERM AXr-SYMMETRIC TRANSrENT HEATING AND MR

LTERIAL ABLATION PROGRAM111L XGHPAGES -19/1109X,CHTHROU)GH * Iex
22A6)

IJK=r

2 J=-IJK

GO TO 41

3 C=CAJ
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LOOK PAGE NO I
I

9UBROUTINE LOOK(JirXLrX.RBC•E.Y.D,DN)
C I 4

C '
C 9U8RDUTINE LOOK

C

C SEE THE FULL LISTING OF TH19 ROUTINE FOR-- C +- DTHENSIOW STATEMiENTS

C 4 COMMON STATEMENTS ;
C . INCLUDE STATEMENTS 4
C + EQUIVALENCE STATEMENTS 4
C . DATA STATEMENTS
C 4.

C
IH=IHI(II)IL=ILO(1I)IER--O

L IF X(IH)-XVIL)) 30,30.29

IF (XL-X<IH)) 3,2,91

I'
3IFMX-(IL))4 5.6,

6 I=IR(iI)
I=MINO (I. IH)
I=MRIXO (rI L )

IT=I 4

IS=O

3

3-64 '
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-LO FI-GE NO 2~~---

6 M X 2,03

26 I M-X()> T10.

1 2 1;=I-

S YEX=2
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-Wv----7-7---.------- -

22 Y(9)=c(r)

o___q___-c___r41____-cm_

22 Y(>=B~r

20 I(IDI-i 2120,2

20IF <ION-2) 202,2022'

3-66 .. . J



LOOK PEn6E Na 41

1 025 WRITE(KOUT.205X(Y(K).DK),K=1. row)
20 FORMRITMM2XE1O.3))

2025 CONT7NU77

2015 CONTINUE

RETi RNI

END
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PW6 NO I

su ROUTINE OOLE(N. XAM.PRM. NUMX. X. P.EM)

C

C
C SEE HE ULLING O HSL OTNEER

C +DIMENSION STATEMENTS
C 4COMMON STATEMENTS
C + INCLUDE STATEMENTS
C EQUIYFLENCE STATEMENTS
C + DATA STATEMENTS
C

C

IT~I

61...............0-61



OGLE PIRGE NO 2

60 To or

So TO 601.6)1

601 ONTNUSA 1

67 0=2 E

601 COfTIVUE

4 RETURN
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OGLE P NO I

END

J

3

I

3-7 I



ORDEIW3 PRSE NO I

SUBIRCTINE ORDERD (NX.X1. 11)

Cr ____R0___rN RDE
C SUETEFLBISIGO HSROUTINE FOR--O

C + DIMENSION ESSTTTMENTS
C 4 OMNSREET

C EiwrsiENC STc805m asssTS

C
NMZIR8S(NX)
LSCI )nO

LS(2 ): 

____________ _______

J--3

J=J-L

94 JJ-L~

LS(Lr3-71



I'ORMDER PFGE 1#0 2

32 IM() 31.31.29

F J-J+L.

2!IF(LC-(() 4.30. 9

129 IF(XI(J)-XIC> 30.53.93 4

53 J=L I

50 TO 3

.4 J1~
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ORDERO PRGE NO 3

1 XI(J)=XLC

RETLRi -

END

F ~3-73 _____________



IiiSEGURl PAGE NO I

SIROUTINE SEWRN.lL., , BC.D)
C I

C ,
c9 UBROUTINE SE UFl

C 41
C BEE THE FULL LIBTING OF THIS ROUTINE FOR--
C + DIMEHSION STRTEMENTS 4
C + COMMON STATEMENTS 4
C INCLUDE STATEMENTSC + EQUIVALENCE STATEMENTS
C + DATA STATEMENTS

C*

IS=O

Do 00II=L,L(I>=I

IF(J-I) 22,30,22

22 IF(IS) 26,23,26

23 SFIWI)8Q8CB1)
SC-C(I)
$D=D(1)
IS=I

26 R<(E),,A(> )

28 (r)=B(J)
ccr)=c(J)D(1)=D(J) I=I

2 2
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SEQUR MAE NO 2

28 ISwO

e~r)=sB
C (I )SCI
D(IDS

30 CONTMhUE

IRETLRN

END

t 3-751



-7. -~ ~~7 7

SLOPL. PAGE NO I

SUBROUTrNE SLOPL(t.N.XYEMSEMN) :
C 0 U BR 0U T rNE SL 0P L

C
C

LJtl + NLDSAEET

CZR+CZDATAATSTATEMENTSL)

DCR-C<)RR *C(+)C<>

1150 Ill.E+t5 ____

)RIDI

15~2 S2I_ __ __ __ _

3-76



-iT

13LOPL PRSE NO 2

EMS(0 1)S
EMN(i)=82

RETURNj

S2=0.
NS=O
DKS=X(2 )-X( 1)

00 200 1L.,K

DX=X(I+1)-X( I)

JF(OX) 302,.00,902

300 IF(DY) 301,320.301

3-7



SLOPL PROE NO 3

10IIFS4S2) 30?,306,30?

306 EMS(I)=4.OE+15

00TO $05

IF(S) 200,200,321

001 323 JLL.

LU=I-l

Nszo

0099J-LL



SLOPL PRGE NO '4

!F(EMS(I) S1,312,311

312 E?1N(I>=L.OE+15

500 FORtRT(215)
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SLOPQ PRE NO I.

9UORUTINE SLOPQNU X, PEI>)C 4

C 9 U B R 0 U T I N E 9 L 0 P '

C BEE THE FULL LISTING OF THIS ROUTINE FOR-- 4
C + DIMENSION STATEMENTS ,
C + COMMON STATEMENTS
C + INCLUDE STATEMENTS 4
C + EgUIVFLENCE STRTEMENTS
C " DATA STATEMENTS 4

C SLQPE EVRLURTION RUUJTINE ,
C

30 EM<2) = ( P(2) - P(L) ) I CX(2) - X(I) )
EhM1) = EM(2)
Z(1)=O.O
aC EM<()

DO o 1 =1 NUMx

IPO = I + 1IPT" = I + 2
IT = IPO - NUMX

IF (IT) 33 31 32

IFI

33 XOT = X(I)- X(IPO)
XTT = X(IPO) - X(IPT)
XTO = X(IPT) - X(I)
R = P(I) / XOT * XTO )
XOTT=XOT*XTT

3? RB=PCI+1>/XOTT
AC = P(IPT) ' < XTT * XTO )
AR = niR * XTT j
ABB = AB * XTO
RCC = AC ' XOT
OR = QC
OB = EMel)
QC = EM (IPO)
EMIPO) = A9 '< XOT - XTT) + ACC - AAR
EMCIPT) = AC $XTT - XTO) + ARR - ABB
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Efl(I)- AR *(XTO X OT) + RSS ACC

fl EMM~ = (Eti(I + QB )/2.

RETURN

END
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71 171

SURFSP PAG6E NO I

SUBROUTINE ESURRB
C

C WEE THE FULL L1BTrNe OF THIO ROUTINE FI)R~

C 4t COMMON STATEMENTS 4
c INCLUDE STATEMENTS
C + EQUIVALENCE STATEMENTS
C 4 DATA STATEMENTS
C 4

C 4
C-A-DJUSTMENT OF TIME STEP ACCORDING TO LIMITATIONS OF TIME TABLES

DTHS=DTH
TH,.TH4DTH

21IF(T> 290,29-T0, O0 9.20.9

294 IFCI+I-IHI<NTT)) 292,290,290

iFTT(I+LKT)-THT(I,KT)) 291,29S,291
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I SURFB PAGE NO 2 I

GO TO 291J

OSOT(I)=DSDTB(r)

OTH--RHIN1(DTHPLB85ri)/(1..DS0)T<t)+.OOOOLI).(PLBS(I)/300.+PLB(K)/jI

[ IF(OTH-L.OE-12) 106, 106,.107

106 WRITE (6.108> 1
If 108 FORMFIT(LOXA9HTG0 StIRLL TIME STEP//)

WRITE(6.109) I
109 FORM~lT( IOK.HC0LUMI* 31/)

L_10?CONTIUE

C coNTINuE

~jjjR T 105105,104

loll 4DTH--PRT-TH
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SURFEO PAGE NO 3 '
'I CONTINUE

IC----GET SLOPES M(W PENDING REARRANGEMlENT OF THIS SECTION

____0__ TO_____ I20,95.SO

[904 LLLOPL(MN N.SZSR. EM EN

2903 CONTINUE

-- j
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SURFS PFIGE NO '

IMF~T) 20.20.2L

A20 HR=KlTHCPK)+TI(K)

TS(I)=TS(IC)
OsOTBN(I)=O.
QWP<K)0O.

60G TO 7

21 CONTINUE
ITL-10
ITG=L
MT~l1l8S4MlTL<dO)
NTT=KT+20

J=IRCNTT)

OEN=(TH-THT(J.KT))/<THT(JtIKT)-TH((J, KT)

jj 2~r j+ K-,THcj~ir>) 2940.294I0.295j

2940 DEN0.

-295 CH*Oft(J.KT)4iEN*(DfT(J+ I. *T>-CHr(J.*KT>)
QRR=TQR(JKT)+0EWTQRJ+L,KT)-TQR(J,KT)>
HiEuRT(J.KT)+EEN'(RET(J+l.KT)-RE(J. KT>)
9RP=TBRP(J, KT)+DEN'(TBRP(J+L. KT)-TBRP(J, KT))
pR=sTPI4J.KT)DEN'(TPICJ+2. KT)-TPItJ , IT))
FRCT=DTH/CRP(K)

JE2 .0> 200,2$e,29
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296 KOOP=3
HE=10.

GOT 2990

* IC-OPTION 2 PREPFIRRTr0Ns

299 TSCI)=HE I-

OS(I)=S-STT(I)-PLBSCI)+PL8(K)+DST(I)4PLDCK)
DOS()-t33(1)/OTHI
HARsVCOS<K. IMMC'R.CZ.SZ.SR.EMN,PLBPLB9.DST)

IF( -L-.1) 2991,2991,2392

2991 wRrTE-(6,2S93) r.KOOP *
* 2993 FORMAIT(//IOX,28HBAD SURFACE SHAPE AT COLUMN *12,58H. AMl RETURNING

I TO MAIN PROGRAM WITH *(HF = TH. OPTION IS'. 12,LH.//)
iRITE(KOUT,2994) e.EK~JQ),EiN(J), J=LNN)

2994 FORMAT(1OX.l5HI.EMS(I),EMN<I)//(IOXI2.2E!2.3))

THF=TH

[ RETURN

2992 CN~r~u
DSN~r=osc)*HF

_ _ _ __r)DSTB _ _ _a . ,

CMD=OSDBION *3
a. 4-0

ICNV0
Q~3-86
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SURFS PR6GE NO 6

DO(I)-o.
OSDTSN( I)=O.

460 TO (299352936,2996),KRESC

235 =-F*(FACT*TB<K)+TAI(K))

I 60 TO 299?

F2iii:R-uf /C(K).(.FRCTRK-)/v..FRCT.(U(x.RB(K-1))

Mr~ CONTINUE
ERFX=-B
gCHEM=O.

C--jOPTION I;PREPARTrONS

2070 BF=CI10OT( I)/CH
VF=VFI(K):
CHZ=CH
P.Hr-2.*BRP*BF

IjFjPHI-.01)2071,20? 1.2072

2071 CH=UiHi(I.-.5P-I HDiZ i

60 TO 20?S*
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2073 CMuCH#CMHf

j 60 TO 2076.20?.2077).KRESCJ

2078 A=ij(r)/ (AC(IO)C1. FACT4U (1))

8=-Rb(FRCT*T84K)+TAC(K))

207? R=U(I)/RC(K)*(I.+FFACT4N3(K-1))/(L.*FCT.<(LI(+R(K-1))) -

28=8-R.(TAR(k)4FACT.TB<K)/<(i .+FRCT.RB(K-1))) i
Cr.0L=BPSY( 1)

JA8=rRSLS(I) 1
ILO<12)1l

CALL LOOK(12.BPG.TMGCI. IPR).0,.0.00.Y21),Y2(2). 1)
ims~IR(12)
YRM=YR
ILOCIA )=NLO( 1MG, IPR)
IHrCi4)=NHJ('MGIPR>
ILOQi5)4'JLo'IMG4I. TPR)
iHrcl5)=NHJ(rhGfl, IPR)
lt=ILO(1q)
12=ILO( LS)

FIHI'L4>-Il) 240,240,203

23F<H1512 0,240,204

F IF(Dr-TABC) 240,240O.205

C-R~LATNG SURFACE
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209 CM 1T~iCI.M.PR)-VYIi4"TLMC(ri. 1MB. I3R)-TLMIC(12. ItB+1. IPR>)
CM=-EXP(CMiDL>.CM

201F CPU. LOOK(14.,CMOL.TUIC(1. 1116.IPR)..TTS(1. 1116.IPR).

CFLL LOOK(15.CIILTLC(.1641.IPR).TTS(LIIG+.IPR).
ITCHEM(I. IMG't, IPR>.,0.OY2(5),Y2<7).2>
1RB=tR(15)

00 206 J=1.4

9T=Y2(I)
CALL LW3K(1S.ST.TT<1.MT).EPT,MT)OO.O.EI.DTY. 1>
TSSQ=ST&ST
RAD=91B'*EiIIY*TSSO.TSS(3*YF
ERR=CH.Y2 (2) +E~IIY.URA-RAD-P.*ST+ERFX

C--CONYECTrOW CORRECTION TO BE ADDED
DERRCHY2(4)-(ORF-RO/EIY).DMIY-4 ./ST*RRD-A)'Y2 (3)

ERRC=ERR/OERR
VITER( JTS)=CKDL
EITER( 1TS)=ERR
CMDL=CMDL-ERRC

lFIlLO(Iq)-lRAl) 2L0.21L..211

2LO F~lrj%5)-RD)2L2,21L,2L1

ML C:1l~1=RMPKl(TLMC(1RAl, 1MG. IPR)iTLMC( IRAr-. TMG. IPR).

CMDL-RMRICM'DL. CKMi

M~l y 5 > r l 220,220.214

ML CM1RRINL(TL1C(R+1,IMGaPR)+TLMCUIRA+2.rmGIPR),
1TLMC(IRB+L. IMB41. IPR)+TLMC(rRB42, 111+1. IPR))/2.
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29CM0L-R~lcm?1I ]K9

(0 MO 222

220 IF(3-RR TDS)212222L?

_ _ 7

60 TO3-20



SURFB PAGE NO 10

229 ITgS=ITS+2

225 FORMAIT( LOX, S?HSURFPA:E ENEROY BBLANCE ITERAITION STOP/12X2SVRA

2264 WRITE(G.226) T1-IDTH. VRl1. ERFX. HE. ST. TAGC.EMIY. OMIV.

2Y2 (3 ).Y2<q >.ST. TS( ) .IRB. 1. K. I12 [LO( L4),
3ILO<t5). IHI(t'I), IHI(15).IRI. IRD. ITS. ITL. IMGIPR

226 FORl'RT(// LOX. lO5HTH. DTH.YRM. ERFX. HE. sTTTABC. EMIY.DMIV.RAD.R. A.B.
ICM.CF.CMH.Y21).Y2(2).Y2(3).Y2q).S.TSCI).IAB.1.K.11Lj2/58H ILO(1.

WRTEG.22G2) VF.CHZ,BRP.PHIFRCT,U(I>,AC(K),VRP.EMN(I).PLBS(1),
lPLBMK. CRP(K>. OL(K. TBK)

2282 FORMRT(//tOX.?GHVFCHZ.RP,PH.PRCT.UI),AC(K)VRP.EMN~I),PLS1),
IPLB(K). CrP(K). YOL(K). TB(K>//lOX. 9EI2 .3/lOX. 5El2 .3)

L=K-MM
IH=K+M'1
WRitEs.2263) .1RTL(L',MAT,..FITL 1H ),.9ATL(K-1),RA(K),RB<K).RFK
IL),RB(K-1l).JSTfl),DSTT(I).A(K),AB(K),AID(K),AD(L),AA()IH ),PLAI(K).

.' 2PLO(K.PLC(K> ?Lj'LC).PL9<K-1),PLW(IH )
126 RA(L).RB<K- 1),DST I). DS I). RK). R(K). O(K>.RD(L)/ LOX. SSHAA(K+M

2M).PLR(K),PL'.)(K.PLC(K),PLC(L),PLB(K-).PLFACKt'M//1X,416,?E12.3/

330X,?E12 .3/30X,3F12.3.',') ________

7 F<IB 66,226,22 7

228? CONTINUE

7L=ILO(14)
IHIHI(14>

DO 227 JIL.IH_ _

CALL LOOK<15.TLMC<J,IMG, IPR>,TLMC(I.I'IGIA. IPR),TTS(1.TMB+..IPR>.

Y'21)=TTS(J. [MG, IPR)4VRM,(Y2(1>--TTS(J, TM6, [PR)
Y2(2)=TCHEM<J. [MG. TPR)+VRM.(Y2<2)--TCHEM(J. 1MG. IPR)>
ST=Y2(bI
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CALL LOO]K(1.ST.TTL~tf)EPT1.t1T).O.O.OEt1IY.OMIYA)
RAD=9IC~aEMIVoT99Q*TSSQftVF
ER'Z=CH4,Y2(2 )*EIYI*RA-RAD-R*ST+ERFX
EITER(L)=-ERR

22? VITER<L)=TLMC(J,TMG.IPR)I

WRITE(6,228) 1MB

LG CURRE14T VnLUES OF CH,IIRRE,R,B, AND VRM//12X,6HIMG ,12//)

IH=IHI( 15>

r-4 00 230 J=rL.IH

L=L+1
CALL LOOK(ILITLMIC(J. IMG4IIPR),TLMC(1,. 1.IPR).
ITTS(L 1MG. IPR). TCHEM( I, I116APR). 0.0.Y2( I),2(3).2)

Y2(2)>'Y2(2)t(TCHE.l(J.IM1M-LPR)-Y2(2.).VRI
SThY2<L)

TSSQ=S T*ST
RAD=S I'G.Em 1.*TSS9Q. SSQ*VF
CALL L0Ok~lS.ST.TT(L.MT),EPT(I.TO.O.,E IIV,DMIY. 1)
ERR=CH.Y2 (2) tE11Y*gRA-RRD-Pt*ST+ERFX
El rER(L)=ERR -

230 VITER(L)=TLMC<J. 111. JPR)

21 NRITE(G.231) 1116
21FORMCIT</12XGHIMG .1A2//)

NRITE<6.229) (VJTERJ),EITERJ).J=1.L)
THF=TH

RETURN ____ _ _]

C---NON--IRTNG URFACE

ci



IF<KQaP-8) 2400.2491,2491

2400__ ___ __ ___ ___ ___ _

ElH6l)-KHI(rme. ipR>
l24O tL?)=I(HI(IMG+1. IPR)

S248 CALL LODK(1SST,TT9(1.IMG.IPR).TCHEMI(LIMS,1PR),,O.0
IY2CIY2(2). 1)

CALL [.OOK(17,STTTSCI. IMGtl. IPR).TCHEMQ1. MG+I. IPR).
LO,,0OY2(3).Y2(4),D1

2401 CALL LOOK<19,ST.TL>.EPT<21r).o,OG.E M.I1yllV1)
RD=S TGEMIVi.TSSQI.TSSQ*VF
ERR=CH.Y2 (1) lEMIY*ORR-RRO-R*STtERFX

DERRC~o2(2> (QA-Rq/EHY)*DIV4/S~mAD-

ER22 RCLOL1-RB) 482''424
______________

242 IF<1IL6)L-IRB-) 23.24,24
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215 IFCIHI(LT)-IRB-1) 24I?.24I7.246

248 T8M.1 INL(TT9IRB.MCLIPR)+TT(RB2. 116*1, PR),
LTTS(IRA*1,I. 14IPR~ .*rrS(ZRR+2. 1116.IPR))/2.
9T=vlRha (ST. TSM'R)

248 17) ITS RR.IR. T. TL

3R. R7) AR. B. ITS. Y(IT.t/YD2 2. /1.F2./O.E1./53

4 LLO 16) fl(L .ILY1 .TI<1.,r o

5IR(1),IR.IRBITSTL1M
251 25 JORIFTL. ZGTTRXHE~rTICEI DI. R 9 IC

CAL LKP(l)T.,1MIPR.TTSIL(L.)ILG.I)TC017HE1M .TLR(),,
SJhT(J.. MG. IR) i//0.E2./O.E2./O.El./5

VILL t.OOKZ.I%,TTS(,MT)P.ET(,M. rPOOL(,M61IR,O.EMVD .1

Y2R)CH 1 EMIYGQR)R AD-2<T+E F M IMP)
EI=TR(L)EGRR

212 ITER(L)STR

WRITE(G.228) 1146F WRITE(6.253) <Y1TER(J).ETTER(J.J=1,L)
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SURwa PRIGE NO 14

259 FORT(2OX9gHSIURF TEMP. 1OX.20HENERGY SHLRWCE MRORI

L=O2LX,?H(OEG R),14X.14H(BTU/SQFT-EC)/(SXE1O,.i5X.E1O.9))

IL=TLQ(LT)
IH=IHI(LT>

00 25'a J ILIH

ERR=C1.Y2 C) 4MIY OR-RDPtT4R

C PSTTT(JIM+ TONR
C ALLOI.S.T.METtM.OO.EV.MYIA
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I CP5IN(IAPR))

288 QCHE(CHE+QCONV)'CH

2680 CONUY________

DS(I )DSOT( IDTH
DSN( I)OS(T).HIMRCZ$.MLLSO

2680 COTS(3UE

BPSY(I)3-96

OSDTB~)-DSDTNi1.IH



4-

[ 2312 ~Nmp(TS)= -T(K))J)

QCNYT~rI QCONY'RIC(K)ODTH+QINVT<1)
GCHM(1 )=QCHEM
aCHI1T(I)=QCH1T<I )+Q2CHEi*DTH4AC<K)
URP=EM IV*QRA

QRRBT(I>)=gRFRBTU)+QP'TH4FiC(K)
QRAD( I) =RAD
QRADT( I )--RADTCI )+RRO.OTH.ACtC)

HEOG()=H-E

CMTQ )=CMT( I)+CMD*AC(K)0TH
IS(I)=OOP
IABLS<I)=IAB
HWL< I)=HW
G(I)=Cm
GZ< I)=CHZ*CMH
PR( I)=EXP(PRES)

C--NODE DROPPING PACKAGE

(j~K-(i-)*MMr-L) 13,13.12 ~

F12 1FiTL<K-l)) 15, L5,1200

1 ~IFMTLK-1i-MT) 13,. q*13

Lq OS(I)-PLB<K)+DS<I) +PLO(K)
DSTT<I )=DSTTCI)4PLBS(X)-DST<Y)
PLBCK)=O.o
PLO(K)=O.
.iITL<K)=O
KSUR< I) =K-1
KDROP I )-vt

KSH(K- 1 )=1
PLBS(I >*LB(K-L)+PLD<K-1)
OST< t)0 .o
ONP<K- I)=QNP(K)

TO (L203,1203,1201). KRESC_______j
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1202 CONTINUE

60 TO?7

IS NRITE6,16) I.KJ

SO TO I?

11 KDROP(I)=0 i

1100 HA=PLBS<1)-PLB<K)-DST(I)-PLD(K)
DST<I)=DST<!)+HA
OSTT< )=DSTT(1 )iHA

C--NEW AREAS AND NEW VOLUME
RAT=L..-OST<I>/PLBS(I)

CZL=CZ(J)+RAIT*CCZ<J+1 )-CZ<J))
HR=CRL-CR(J)
HB=CZL-C7<J) i
HC=HAI*HA+HB*HB
HD=SQRT(HC>
HE=PI2.HD*<CR<J)+CRL) 1
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L-J+Mi+ 1
CRR=CR(L)+RAT*CI<L+I )-CR4L2'
CZR=CZ (L)+R~R~TCZ(L+1 )-CZCL))
HA=CRR-CR(L)
HB=CZR-CZ(L)
HC=HR*HR+HB*HB
HD=BQRT4(HC)
HF=PIB*HD4p(CRR+CR(L))

HA=CRR-CRL
HB=CZR-CZL
HC=H*HR+HS*HB
HD=SQRT(:C>
RC<K>=PIB*HD(CRR+CRL)
HR=CR(J)<CR(J)
HB=CR(J)4'CRL

HC=CR(J)'CR(L)
HO CRL*CRL

HE=CRL*CRR
HF=CR(L>4CR(L)
HG=CR(L)*CRR
HH=CRR*CRR
HS=ZRO
HS HS4CZ(J)fr(HC-HB+HF-HO)
HS=HS4CZ(L)*(Fl6-HCHH-4R)
HS=HS4CZL*(HB-HE+HR-HH)4
HS=S4CZR*HE-HG+HD-HF)
VOL<K)=6 .0601? IE-04*fiBS(HS)SR<]D=(CRLsCRR)/2.
SZ(I)=(CZL4CZR)/2.

1101 HF=(SR(IT)+TdR(J)+CR(L))/2. 12.
HB=(9V rt<tC2(J)+CZ( -))/2 .)/2.
HD=(CRL LR(J>)/2.-HR
H7=<CZL-CZ(J ))/2 . -H
HC*HO-HO+HE-HL
PLR(K)=FT*SQRT(MC)
HD=(CRR-CR<L))/2.-KR
HE?(CZCZ-CZ(L))/2 . -HB
HC=HD*HD+HE*HE
PLC(K)=FT*SQRT<HC)

I ONT "QNTS+QSUM4IDTH

END
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vcos ROE NO1 I

Ic FUNCTION YCOS(<K,1. fCR. CE. SE R. EtIN.PLB. PLBS, OST)

C
C 9 U 0UT

C

C OT

c INCLUDESSTATEMENTS
EMA=B(EiD EQIL1C STTEENS

DIENSIO PL'I.D7

I .T=

J=K r-
L=J+MMI
RI=CR(J>CR<L)/2
21=(Z(J>CZ<L)/2

DIS , III. -1

DIST=PBS(I>DST(I
EM t* 'IMNl)

- ________3-100,



SECTION 4

LISTINGS OF JORTRAN IV SOURCE DECKS

Listings of roi~tran IV source code decks are presented in this section.

*The main program, ARCAST, is listed first. Following ARCAST are the twelve

subroutines present: in ASTHMA listed in alphabetical order.

4-1
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** *AICAST/PL . . . ARCAO0OI
C ARCA0002

INCLUJE UItiS.LISY ARCA0003
L ARCA0004
C--UIMENSIONEu AS SURFACE NODES JNUM8LR OF COLUMNS) ARCAOO05

COMMON SUR(40),TS(..O),OSUI(4O),OST(4.O),OS(4.0),ObT1(4jiU(40 ARCAOOO6
COMMON PL l(40I,DSIT(40),OCONDI(40),I;CNV(40),UCNVT(40OCM(.0), ARCA0007
IUCMIMT (40).uI(AL3(40) ,UNAUjT (.I40,AO(40) ,OXAUT (40) ,OSO)TBNC40) ,OSN(40)ARCA00ob
COMMON CMOUT(40),NLU(40,CItl(40),NWL(40)G(40)tZ(40).P3(40) AkCAOOO9
COMMON 11('0).SZ(40),SH(40),EMN(40),ITSH(4O) ARCAOOIO
COMMON IARLS440) .IQ)UP('.O) AIRCA0011

C -- MENzIONEU AS PROPEeRTi TAULES, ENTRIES X MATERIALS ARCA0012
COMMON TT(15,6),RT(15.6),CPT(15,6),CNT(1596),CNT2(15,6,, ARC40013
ILPT0(590)91ITA4X b) ARCA0014

UIMENSION INLI1t).b) ARCAOO1S
C ----- UIMENSIONEU AS TIM'. LCS* ENTRIES A TABILE NO ARCA0016

COMMON TNT3,0),CIT(35,I),HLT.(35,10),TOR35,I0),TPI(35,1O), ARCAOOj7
IFNMPI3,10) ARCAQOI8
.)IMENSION hda(IO1) ARCA0019
iJATA INtW/10-2/ ARCA0020

C--MISCE LLAN OUS UANTITILS ARCAOO'e
%,OMC4ON £4ECU~u( jo MPR(5) ,M.RIb).,NNPR(5) ARCAOO?3
COMMON VITLM(SI)*EIMt(b11oIAd*RIo ANCA0024.

COMMON VKINCMNCM,CH ARCA002b
LOMMONj TH.UhtiPRI.THITNT ,OLTItA,1TS.OTHS AR(CA0026
COMMON FV.fIPld,ZMOKUOPMu,NNNM1,NHTUNTSOSUMSIOi ARCA0027
COMMON KREoL. KSL.)P.KCENI ARCA0023S

C--SURFACE TMtRMOCIEMITHY DIMENSIONED (25b*.) AkCAOO29
LoMMCN/ENPUI/TPIR(),MU(b),TMO(dS),NLO(8,b),NNI(d,5), ARCA0030
IrI(,ITTN(2,S)TSN(25bt),tTCPSEN125,S), AIkCA0031AI
2TLMCt2%,t1,3),ISLN~b),TT5(2S5t3.b),TCHEM(25,8,b),NPR AkvCA0032
UTMtNhIUN I4SENI(2S,b),TCZbLN(2S,$),TSIJNFt2S),TSFN(2b),ILI25 AkCA003J

UIMLNbTOft VMTLItj) ,OELHF (5) AR~CA0034 1
,.UMMON/LIK/K.UT,EA,UNVR.IHI440),ILO(L.0),TR(40) mmCA0O3S I
LOMMO,,i/UACf/LNWHWMbOEPSG4EPTR4,EPSWMCON,1MLSHAO'JWL.1WL# AQCA003b

IST~t.I 2ARCA nO 7
DIMENIfJ,,i IPNTi)*,(.) .UeW. ANCA0038
uIMENSION PKIIt IPIC.,tol ARCAOOj9

UIMLNSION WFOWMI).JrUM.4U1, ARCA0040

UATA ISKI./.Ab.6x/ ANCA0043
uATA dLANqK/tn, ARCA0044'

L(JUIVALENC.(UT(),1My(L)II..() ARCAu045
joc i,-WMAT(2310Eh,.../Ih) ARCA004.6
301 tOkMAT(4.7.5) 4CA0 04.7
)02 rORMAT(4j1I2.t)Lb.4) A.1CA0O40
3)03 POPMA1(2.o.2sjF1u.~,) ARCAOO.'

J03U fORMAICIeSOL6.4) ARCAOOSOo
304 ORMMAT (II .,IA, lIAE,'T'.AIL AA.I-b3M14ETRjL TRANSIENT MLAIIt~b AND MAARCA0051

IIERIA- Ad. AjjOJ PROUGAM/jjJX.4.PA(,E.I3//) ARCAOOb2
10, lORAT ( 1Aa AkCAO~bj
10, OHmAlfl//i r IPUT DA1A//,IH Ut)I~NSIUNb OF INPUT OATA//114" TiARCAOOS4

ImE SEC TEMPk.RATURL uLC. kt 'RCAOOS5S
i HU PEP LH OEu. N CONUOCTIVITY .slU PER FT SEC ULU. Q EMISAftCAOUS7

451V11Y o 1NLI4S IoNLESS/ I0 MD EAT COElFICILNT L3 EN $O tFTARLA00b
S) SEC ENTHALP( ti1o PLR Ld NODAL LOORLINArES ARCAO059
bl-ICI'Eb/44H REbIDTAt.CEL, Do fT hEC DEG R PER UTU///eur' Pk.OARCA0ObO
ItiLtH .JrSTANTS//3~,M t4MAA 14MAA INIT TIME F11NL 7114E PkNI ANCA0061

ofTIME TIML INCf TIME CN4ST AHjCA004c?

ICC~I) ,ANI~taIN) FAtI.H( P)/iA.LA0Ob4

I')$f fORMAT (13" NOOAL vATA//97H MATLI. iTA SIDE tNid rITTb HEAhT CNSARCAOOebb
Li 1141T T kM CONT RES A (,U-1 RES tj VV I vi /) ARCAOO6E,

30-0 fUFMAT(24i- MATE141AL PROPEWIWS IAt$LES/) ARCAOO0,
310 ORMAWI/l MATERIAL NU.13//73H lEMP uLNI1Y SPEC ARCA006s

IHiEAi coiu-jCT LMISSIV CUOLUCT2/) ARCAO069
311 g.OkMAT(//2.,n tEAiII.T TAt3LLS. uPTIoI.1/) ARCAOO70
31e FURMATI7M HEAT TAULt. NO-lJ/SO TIME HEAT COLFF RLCUVARCAOO71

333 rfNl RAIJ FACToR/) IRAO7
31 rORMAIC//12ri IALL tNIHALPY TA"LL//34.M TEMP' ENiH I ARCA0073

ENTit 2/) ARCAOO74
314 k6RMAT(IA,dIS,5A*6(EIi.4.kA1//I AOCA0O76
)Ib F0R'tATCA.0E12.4) ARCAOO ?(
116 tORMhI(lAtbIS,2A.b(lIEI.3.IX)) ARCA0077
117 fOPMA(CI7I HEAT TAtILL NO.33//JIM TIME TEMP" MLVARCA0076

I FtIT,11I AhICA0079
31.1 iORM.'f(.IJ,3AI3.IA,4CI3.bI A.SCAoOO
119 fOkMATI(///I!h UU;PUI DATA//2UN 01MENSIONS OF OUTPUT UATAI/I~b' AkCAOO8I

I TIME Sh( UTOT#SUt~tINT uTO ANCAOOA?
2CONIVECTIVE HEfAT COEVF LU PER SO FT AEC/IabH TEMPLRAT.,RCAO0Oi3

JURL ULU, P ONE! AND (GCONV BTU PE4 50 F1 SE.C ARCA00O4
4 UT,.T sITU PER SO Fl//I ARCAO00$,

Pa ORMAJtI?105 . ARCAOOo I

WZ fO~mAT(//3wt H V% %M'EHAMPIE. FAtLE NO. 12/3A'.P1TEMP9Xl1ti4TLMPARC:A003b
IVA IttiluA..,TL14'#;AI~riIA4r1 TEMP9X 1M.I"X.ITEt4P9A ItNHI AkCA0fl49

*? .-)RMAT(//Pjtf H V%, TIME. FABLE NO. 1 /3X..nTIME9'dHtdX4"iTI'JE9XIrHOXs.CAOC9O



14MI I Mt97IHA4H I M9A HHaX4tITIE9X1t1M) AHCAU091
324. FONRAT(IEI1.3) A"CAO0'q '
332 FORMAT(/ 111i NOLIE TEMP NODE IEMP ARCA0093

I NODL TEMP NODL 7EMP NODL TEMP/I ARCA0044.
3J3 tF0MIAT(It1I, I94E12.4)) A.kCA.j'.
334. kOMMA(kt~s ANCA0096

1 712m TIME OTOT'tup QOTT.I NT CNSV ENEiR CRNOUEARCAO097
2 ITL'H NOOL O-1IMLeA,1I1 ACT O-TIME,) ARCA009b

335 FOHMAl(1aK,'.(E11.'.IA),2l3,I5,2E13.S/) ARCA0099
33? tUkMAT(//j1A92I'4,SE12.4) AI.CAO 100
',34. FORMAT (IN //23X'.Ot1---.TIME DEPENDENT BOUNUARY CONDITIONS --- IIH ) 5.HCA01O1
4; 35 FORMAT (9XC,'.IME,,'.lPRD~3A8HRECORY.3)X,MA01A1ION1XL.HHLATARCA0I0e

IbXtbHPRESS,'RL,3A, ?riIL0ING/9XAi4(SLC) .7A,'.NOPTN,2?K,8HLNTHALPY,3X, ARiCA0O3o
29HIIEAT IRATL,.AsbHCUEFVI'.A,)HIEOUCTION/2l1X,8H(b1U/L8) ,2AIIM(UJTU/SACA04.c
3u F7-,IX.lI0HtLb/S0 Vl-v3?.5H(AIHvJA,9HPARAMETER /4.0XsHSLCONU)v ARCAQOo
44A.,HSECoqu)) ARCA01lob

siso FORMAT (99HIEO9HRb3~HEOLY3shAI~OtX4HAACOo
Ib~,dHPREScuNE,3X,?mdLOWING/9Xtbl(SEC) ,7A,4HOPTN,3K,8HENTHALPY.3Xt ARCAOlod
2,HHEAT RAIL, 9XSmCOEFF. 14X,qHREiuC7TION/,!AX,Sh t8Iu/LU) 9ZX, I1H (6T/SA)CA1',
3w FT-.,.,'lgt1(B7U/SU FTt3X95H(ATM)J~s9HPARtAMETE.R /4.0X,7HSLCONU). ARCAOIIJ
'.'.A,'h-SEC-u p)) AP.CAO1IIl

Sit) FORMAT tX,.d.,1oA,'.42(F.23XPra.'.,JXF.JAFt.3) ARCAJII

S31 FORMAT (114 /VXqb9HCH/CHO =PHI/(EXP(PhI)II..) WHERE PHI = .@t3NP*M ARCA0113
luOT/CtnO. RhI' IN TAULIU. ARCA0114'

t)38 IORMAT(f//7IA30H---SUkFACE EUUILIBRIUM DATA ---) ARCAlb
S~b2 tORMAT (9,'.fTIME~dX,4PkO83A,7tHSUMFACT.4X7hSUR ACE/9A~b1(bEC), ARCAO1ib

II,.44OUPTN.DA,.HTLM4PbZ,9H,?LCL! b1ON/23I*IH(DEG k)qSX.AtH(MILS)) A.MCAO117
,S5b tORMAT (4X,'.TlmE-d.XPR3BSX,.4HV1Ew~bX,9k4ADIATION/9A,bm(bEC), ARCAO~lb

IIA,4IHdPTNY,'.A.OHFAClON,..X,9tiIEAT RATE/3bx911H18TV/SO Fl-/40A, ARCA0119
el~1sLcofja)) ) AkCA0120

57'.tO# fM1ATI//6A,I.HlINLTlC!b PRA zLI0.J.dXvIopHPI)LSUHL ,oF9.'.,4H ATM// ARCA0124.
IlX,('.kM~,,.~h~1O1-CHL.VRO) b(.NACL3l/6X#2(3bH(DEo H) ARCA0125

2LMAIR/Cm (~tsU/LH) SPLCIES.eK)) ARCA0126
,,qo0 FORMAT (axe6tiNO RADUS COMNECIION ON (CH) AHCA01Z'
574J1 IeOMMAT(3F8....F9.',p.429.3.ie,2AA6) ARCA012.
51,ic fORMAJ(//'.A.3HP =.F9.4'.ii AIM//b?.,3(25"TEMPERAIURL LU('t LNIH )/'$.CA0129

IoA93(2ri IuEC. k~) Al I-mALL )) AHCA0130
7'ij FORMAT c/,lbA.374i8AU jUJNFACE EQJILI(INIUM TABLE (OF TYPE,12) ANCA0131
'39 PORMAI (//aA,74hLUUAL MASS AND HEAT TRANbFER CotFPII;IENTS ANU EOUAARCAO132

IL OIFfJSIrV4 COLFFICILNTS) A.RCA0133
'745b ,U~AT(Ad.~,X.F.42X*F.2'.XA6IAF...2A~f .4.,!XF..'.AAARCA0 13'.

It AkLA013tS

57'.7 ,C.RMAT//6AA,'6NAIIU OF~ MubS TO HLAT TRANSFER CIJEFFICIENIS =iF6./ARCAO)37
1 bA,?dliUf.rjuAL uIFFUSIUN EAPuNENT :.46.3) ARCA01383

')79b POM.7 IbxF9.2,4A4 -. 23AF9.24AtF9.ACA0V)9

2,3AS9.2..A.F 'f.2) ARCA0140
17V9j tORMAT (bysbbHHrEAI IMANSFLOr COEFICIENI MUL!IPLILC; UY (k INIIAL.,RARCAI'.1

I CURrT*I.4) AkCAOI'.e
1,mj kOR4AT(/34Aedr'8ACK WALL CONVECTIONI0X'~(1IACI( WALLI0A4HRLSERVOIR/ ARCA014.3

I s27'23rCOEF tiU/FTSuEL-U.'E5 RaY. OHt.MISSIVITY8A.I 1NTEMPE;ZATLJRE/ ARCA0 144'
2j7XrI0.4.I4aAFb.3sIVAFIO.e) ARCA014.S

tSI1 tORmAT(25JHlUT Ul' erANIt OF Ni rt)bLS/5X7H TEMP= L9.'.10YbmIIP.E: t..ARCA0146
14,) AR4CA0147.

.'?0 rOHMAT(S4-., 1S LAR(JLR THIAN IHE LAST ENTRY 144111L WALL 01HN. TAULE, AkCA014.8
'421 r~w/Al(5-.t. IS SMALLEM THAN THE FIRST ENTRY IN THE WALL ENIN.TA8L)ARCAOI.9

2ae kOMN4.24..lbT-i TEMVLkATIJkE OF~ NOULE21') ARCA01b0
t,23 OUM1- I LARGER ]HAN THE LAST LENIRY IN MATI. PROP. TAb.13) ARCAoISI
-2'. FORMAl (bIHIZ, 'MALLLR THAN THE FIRST ENTRY IN MAIL. PROP. 7AII.13) ARCAC61S2

C-----VNLRAL CootbTANTS ARCA015)

T2.03333333 ARCAu1S5
RANK z459.boot ARCA05b
ZRQZO.A) ARCA0157

vlb=02160616ARC AO St5
INC,,=5ARCA0 159

I.NPU'.'i AkCA0160
tU~ ARCA014.I
-,iG=.40lE3-le ARCA0162

,ipb= IARCAoI63
*---------------------MAIN INPUT uLOCK INLLUUINU OUTP~UT LISTIN6 OF INPUT AkCA-lb4'

?,!b WRIT; (6.30..) NiVG ARCA016 Ib
READ cb,3at~o fWECROI)9I:I,.36) ARCA0166
WRiFE (6930~b) IRECuO()9I=I936) AkCA0167
W4.1TE (b..406) ARCA016,8
HEAD 15*30U) MMNNTHi,#THFTHPULTMHt.TADH2,ORP,HiCONVEP$w, TRES, ARCA0169
IAASt.KSTHPKRESC.KSLUPsKCENTKLUGKONTGp ..CAO170
KSLOP:'(SLOP. I ARCA01Il
KRESC=KRESI.-1 ANCA0172
,GEP=SSGes~w ANCA0173

ARCA0174

t1.: IR200? ANCA0176
IF(LTA) 2,>J*22b3#22b'. ARCAoI77

22(03 cltA~i.. I ARCA01 78

e?b'. LuAjlNT UE ARCA0179

WRltt(e,.3I..) k4M,N4,IHI.THF.1HPL)LTHvETA AHCAOIMO
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WRITE(KOUTtb81) HCUNVEPSWtTRES ARCA0181
IF(TiI' 22to5#2252267 ARCA0182

2267 IPTCG(11=1.L.30 ARCA018:

UOC TO 2256 
AR~CA0104

2255 REA~DINPUT,2252) (PR1I),#TPTCG(1),Z~1,dl ARCA0185
TPTCG(8)TCIF ARCA ,186
UO 2257 1=197 ARCA0187
IF(TPTCG(I3) 2258225892257 ARCA0188

2258 TPTCG(1)=TlF ARCA0169
2?5?l CONTINUE A14CA0190

CALL LCOUNI (S*LCT#NIPbRECORD(35)) ARCA0191

"RITE (KCUT,2259) ARCA0192
2259 NORMATh//4VA,21nouTPur TIME INTERVALS) ARCA0193

vWR11(OUT9,!260) PHT1(1)tTHITP'TCG(k) ARCAO194
2?60 tOtRMAT(/21AI7HOUTPUT INTERVAL '-*F7.4tl3H SECONUS FROMF9.49 ARCAO19b

11411 SLCOflOb UMTILtF9.4981 SECONDS1 AR(CAO196
IF(TPTCO(l)-THF) 22619226392263 ARCA0197

2R(bl UO1 22b2 1=4,8 ARCA0198

2?6 F(TPTnbCG~kUSHF UNTIL FNL SECOND ARCA0199

224CALL LCOUNI l1LCTNPGECORD(35)) ARCA02O0

4 IIE(K'OUT,2260) PNT1(I)*TPTCG(-1,TC() AaCAO20b
THP:PFOHTIIIJ7HUT INEVLu N4I3 EOU RN RCAO202
IF9(..1~ 2?tOUS NTILFINL TIE// ARCA0203

42o. ITO 22b ANCA0204
2P'bb CALLLCNt lUEN~qEOD3) ARCA0205

iFP~ (HISTRKOUT220,2HT2b±,4261 11TPC~~t ARCA020I
4263 THAD T(,2I ( n1)II ARCA0207

222F(7HAT M892FI0.0) ) ARCA0208

226 CONT INUE ARCA0210
IF(SN R-. 1 20251eb ARCA0211

2alMEA 622~iPNDs=18 ARCA0212
2252PORAT UFI-O)AICA 02 17

225 200NTINUE ARCA0214IIN. ARCA4J21b
M.(1j.0 A~,UI),CKU6 AR~CA0216
Cr, AR):A .0uCA0217

?O CZ(I . =A1SC AWCA021

1=K:1 ARCA0220

ut() =01 (KN ARCA0222
PO 201r -A ()4 ARCA0223

CALL LCJII MtN4L~tP*LOU3) AHICA0224

K=OiTdK ARCA0226
UOIq 20 J=,209,u ARCA0227

200 IFtS1I~ 1 0'0b200J~ ARCA0228

I2003 CRA~. () 200,t3K)07.004VF(K ARCAOZ31

IF(KT 200,092~ AI)CA0233
2002 IF(I'~N(I)-) 2005s20ob-200J ARCAU234
2003 IFKW(I) 07e0,04AC03

oli T 2009ARCA0237

bo) TO 2004 ARCA0440
200? wR17L(K(IUT.4008) K1,K,.,IKS-i(K) APCA0241
2r'08 t~aMAT(/,lojA,2tHASSluNMLNI~ OF TIME JAbLE 12.9H1 TU NOOL .13.70H1 CUNARCA0242

IfLICTb IN4 oACK IALL/dNUNY WALL bENSE WITH AN EAkLILk ASbl(:N,4ENT UFAITCA0243
e/I0X,3?m1T11k TAr3Lt. uUIT J08. COLUMN IS 913,99H# ROW 1S 913,171, bLARCAO24.
3UE HEATE) 1:, -11) A OCA0245
bTOP ARCA024,

2o0Y (.O!TIlm A14CA1247
IF(C.CA(K:) 4000#2001.*'00I APCA0248

2000 sAIK)=-UM(Kl AkCA0249
P,(jP~r, = iARCA 0250

(0 TO 21 ARCA0251
2001 KGAPI1O:0 AgCA0252

201I *RITt: (#,30 MAL(K).l(THNOtKSH(K)..(WL(K)ITU().CUNANCA0253
lK),TAu).AK)C(K,VF()tVF3(K) AkCA0254
CALL L(,OUNi (2,LCTNP,mECORO(35)) ARCA0255
oiqlTE (69309) AACA.n256
HEAD (5,303) N,41 ARCA0257
J=O A.JCA0258

P32 J=J*i ARCAu2S9
CALL LCOUNT(btLTNP(,,HECORO(35J) ARCA0260

,H1Ti (6,30) JA;CAOZ'61
3.0 ARCA0262

P03 READ(5.303u) NC11T(1,J),kT(I.J),CII (IJ),CNT(IJ),LPT(IJI.CNT?lIARCAO263
1j) ARCAO264

LALL LLOlJIT(1,LCINt,NI'...ELo)HD(Z)l) ARCAO?66
wRiTE' (69315) I1(I.JlHT(IJhCPTI,J),CN(i.J)EPT(IA(CA0267
1,J)tCNT2UiJI HICA 020 4
IF (NI ) 40%)#Z04tOt A'ICA0269

?04 I11I AIJCA0270



UU TO ?03 ARCA027I
205 TMX(~xTTI.J)ARCA0274!

11.001=1 ARCA0273
IlI (J)=3 ARCAu274

I~fj)=IARCA0275

IF (J-11 2o03920509d!0Z3 ARCA0277
40O'O CONTINUE ARCA0278

(L.0t lv1 ANCA0279
InI (191=3 ANCA0200
19)=1 ARCA0281

2053 CONT INUE ARCA0262
UO 20b1.L~eI ARCA02d3

2051 TriZLJ)TfL(L1,*J)(CPT(Lj)eL.PT(L1,*J3/2.(TT(LJ)-TT(L-3,J)) ARCA0284
tZ&53,I). ANCA0285
CALL L0UIK(JIiTI(I.J3,THA(lJ).09090,tV$HNAi) ARCAo286
JO 205e L=IlI ARCA0267

.!,, rHZ(L9J?=T"Z(L,J)-f15H ARCA0288
IF (J-NlNTI 20i~220Zb ANCA0289

C--TIHE (NEATING) TAOLE$ ARCA0290
206 CALL LC0UNT(4sLCT*NP(,,NECORDI3b33 ARCA0291I

wRITE (,~4) ANCA0292
4' 0 ARCA0293
,ANN~n ARCA0244

P~l jJ. 1  ARCA'n295
t4TH=41ARCA0296

IS: u ARCA0297
rnN:, ARCA0296
.,OPT:0 ARCAo29

III NTH=NTH.I ARCA0300
HEAD(59303) N4CTHT(NINtj,JIIETINITm.j),T0(NTHjhtCHT(N,j3, ARCA0301
IIPI (tTflJ 3 Td9RPlNTfi,J) ARCA0392
IF(T8RP(NTrivJ3) 374.375o374 ARCA03o3

l7b 6rI3P(NTtlJ)=kRP ARCA0304
114 ij: ANCA0305

IF (Ctil (NTH 9J) ) 342,34;!9343 ARCA0306

14 IJ=2 ARCA0307
IF(flI4 3tN1h9J)-2.) 344,44,343 ARCA0300j

443 IOPT 40T1) :Ij ARCA0310
LF(IJ-IS) J4jt,346sJ4b ARCA0311I

Il ARCA0313
146 IF(NC) 3I,,371,ile ARCA0314)fe ILOJ-eui:I AHCAUvjl!51

LHI (J*?01:.41P' ARCA0316
INC .20 I : ANCA0311
LALL LLU4JNI(-3vLCTNN0,9REC0RO(3b1 I ARCA0318
.- Mil (b.tblo) .J AHCA0319

$190 'OKMA(/1; AI8nTIML TAtLE Nomet-t .121) ARCA0320
I S=" APCA03?1~o 34.1b I:IqIiYH ARCA0322
LALL LL04UNilj9 LCT ,NI~,HECoRO 3b) I ARCA03?'3
lj10P1T! CI AR3CA0324
IF(IJ-IS) J417349,447 AOCA0325

141 L1,z1J ARCAC.32b
LC TA:. ARCA0327
IF(Ij.Ll.>I LCTX=3 ARCA032h
LALL LCOU .I (LCIA,LC1.NI-G,(EC0NU(35I ARCA0329
U0 T0 1347L.34729,4413)-IJ kRCA03 10

3471 hT:K33W(JI.l ARCA0331
oO 10 (3471034781,967 AkCAO332

3477 ,ORITE(KOUTito35) ARCA0333
uO 10 3419 ARCA0334

J473 mRfITEMIOUTo,350) ARCAO33b
34.19 CONTINOL ARCA0336

,N: 1 ARCA0337
6,0 TO 3474 ARCA6338 :

UO 703475ARCA0340
3472 mPIrE(K(JUTbS6) ARCA0341

00 10 J41; At4CA0342
149 00 To (3474,347b,34/b),(J ARCA0343

3474 wRITE16vi3b) THIIJ),lJHETCIJ),TUR(I,J),CHT(IJ), ARCA0344
ITPI (1,4) TaH('(I*J) ARCA0345
00 T0 347s, ARCA0346

347b R1Hb,53b) THTIIJ)9IJ9RLT(I9J)vIUR(IJ) ARCA0347 J
3476 CONT INUE AHCA0348

t,4T2J ARCA0349
3FM-41 373e#3732..314 ARCA0350

373 uO 37JsI I1111TH ARCA03,1I
3731 rPI(1,J):ALO4,(AMAXICPI(I.J),.000001)) ARCA0352 A

v.NN: A'3CA03S3
3732 IF(.C) 2079207,3733 ARCA03544
3133 IF(IKNN) 13VO91390.3eb AkCA0355
3?'j (.ALL LCOU,,ftZ*LCT9NI'0,HEC0RDf3b)) ARCA0356

akliT(6.1511) ARCA03S1
C--URfAt.E (NLNMUCHEMISTRY TAULLS ARCA0358I

NiEAUEMijPT~b79b) CMH!t~bVFLNRN$TvtCTCTBtKMTL(lI 9ELHF (1)91=195) ARCA0359
K4T(.Ttiz,TCTb* I ARCA0360
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VKI1N:VF Z ARCA0361
IiM2S=i)M2 ARCA0362
IF(NST) 290092900,2901 ARCA0363

2900 CMH=CMIIS ARCA0364
UO TO 2902 ARCA0365

2901 IF(KNST-771) 29~0992903t2409 ARCA036b
2903 IF(CMH-CM~b) 290792905,2907 ARCA0367
2905 CALL LCOIJNI(4.LCTNPU.RECORD(35)) ARCA0368

WRITE (IOUT92906) ARCA0369
2406 FORMAT (//IOASOHSURFACL TASLES'ARE THE SAME AS IN PREVIOUS PROBLLMARCA0370

I//) ARCA0371

GO TO 1340 ARCA0372
2907 CALL LCOUNII4sLCT9NPUNRECORD(35)) ARC40373

soR1TE(KOUT9290?3) ARCA0374
2908 FORMAT(//10A,72HPREVIOUS SURFACE TABILES CALLED FOR BUT CM/CH RATIOARCA0375

HAS CtIANGtO, WUIT JOB//) ARCA0376
STOPARCA 0377

2909 CALL LCOUNI('.,LCT*NVab,,ECOROI3S)) ARCA0378
WRITE(KOUT92910) ARCA0379,

2910 FORMAT(//10A970HPRViLOUS SURFACE TABLES CALLED FOR BUT THIS IS FLRARCA0380 I
1ST PRO8LEU, OUIT J08//) ARCAO3nl
!.Top ARCA0392

2902 .ANST=777 ARCA0383
IF (RSV) 3U609328093281 ARCA0384

3280 fR0 ARCA038S
3281 CO-47INUE ARCA0386

WLS=-l ARCA0387
NSEN=-l ARCA0388
I P I ARCA0389
IPN=I ARCA0390

1=1 ARCA391

2800 J=J.1 ARCA0934
tO TO (29Is2'92#29j3#291Id,,KTCT8 ANCA0395

2911 k*AU(It.,780) PSV*iLHCIJIIP)OMSWLTTS(JIIPTCE4(J,1,1PIARCA0396
19TSEN(J) ,TbURF(J)tJJ(* ARCA0397
60 TO 2916 ARCA0398

2912 kEADCINCh.0781) PSVTLM4CIJIII') ,MPWLUTTS(JItiP) ,TCHEttIJ,1IIP)ARCAO399.
ItTSLN(J)9TbuRF(J),JN, ARCAu4.00
bO To 29, 6 ARCA0401

2913 R~EAU(IIJCH,0762I PSVtLHC(JiIPoDMSWLJTTS(JiilH)TCHEM(Jt,IP)ARCA'.
0a

1,TSEN(J) ,T:,URtF(J) ,JNb UA00
2916 JNb=JNG-1 ARCA0404,

"U O 1 MH CA0LO~
294 (AUICHt19)PSV ,UMS ,ILMC (JI. IP) ,7 Tb J.I,IP) ,WLO.TCII..(JtltP ARCA04.06

1.TbEN(Jl ,JtibTSUPF(J) ARCA040 7
2915 LtJNTINUE ARCA04.08

IF~imNI) e8L?.2817.2821 i ARCA0409

2817 TSUHI.(J)I:HLANK ARCA0410

IF(TTb(J,I,IP)I 2duN832,24oL *ARCA0412
2801 TTS(JvI9Ip)=TTS(jlIW)*I.8 ARCA0413

TSENcJ)=IStN(J)01.ts ARiCA0415
Wt TO paoq ARCA0416

eA03 TTS(JI,IP)=-TTS(J9IIv') ANCA0417
,eA05 IFC(ELS) a09.2807-ed0? ARCA0418
2807 IX=4 APCA0419

IF (WL!-WLQt 2824920119,2824 ARCA0420
2A09 WLSZWLJ ARCAO'421
2811 iFINSLN) 2802,2828,2826 ARCA0422
2802 IFC~jtGt 2800,2804,2804 ARCA0423
2Q(1'4 NibLN=J-1 ANCA0424

ISEN CIP) =NZEN IARCAI-425
IF (NWI-lI 8806.78~b#7806, ARCA0426

7806 ['0 280b L=19NSEN AIRCA0427
TTStL I1P)=TTS (L, 1,IP) 4RCAO 42$
TASENCL*Ip)=TCiEMCL, 1IP) ARCAU429

2806 1THSLN(L.IP?=iSENIfL) ARCA0430
8806 CONTINUL ARCA0431

ir CNSLN-1, 2820.282092808ACA 3
2808 CALL 'LOFOSEN,TTISEN(ItIP),THLN(,IP),TCPSENCI,IP) ARCA04A33

CALL SLOPO(NSENTTSENil,1PJ.TZSEN(I1IP),TC1SEN(IZP)I ARCA0434
LLL-z(tSEN-I)/3.1 ARCA0435
IF(19U-1) ?UIb,28130281b 5A03

2AIJ CALL LCOUNI(9tLCT,14,4IRECOMO(3S)) ARCA9437
wRnTE IKOU13I,8) AkCAO4,38

W RITE (Kou)95797) CMH.WLO ARCA0439
IF 01RI 2818#281892816 ARCA04.40

21316 vIRITF (KUUT.5199) ARCA0441
Ut) TO 2815 ARCA0442

2818 wRI[ (KOUlt5790) ARCA04.43
2A15 CONJTINUE AC04

LL=1P-1 ARCA0445b
ILL) 2bp,10,26l5l.20150 ARCA046

2815i0 (.ALL LCOut4It79LCTvNII'~hECORD(J5)) ARCA04.47
uNITE (tNUT9113) 'ARCA0448 *

713 OWMAMCH J ARCA0449
*RITF IKOUT9712) L.Lt? TUH2 IARCA04,50
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712 FOHHA;I5A.1'.NTN1S COM13LEILS THE IliPUT ANDO DISPLAY OF SUR4FACE THIEWMARCA0451I
LOCtIEMISTIEY TAISLE NO. t11qIH./5A%7bHTtIS TABLt hA5 INCORPORATEU UST ARCAU452
2UStR ASSIG4MLNT THE SPLCIFIC NLAT OF MATERIALISA'.NNO. 911934.t ANUARCA04.53
3 A,ntAT OF FORM4ATION VALUE OF iFb.0,3111 bTU/L8 AT 536 DEC3REEb RANKARCA0454.
4.*14E.// I ARCA04bS

?81'31 LLLM=MAXO(LLL*O) ARCA0456
CALL LCOUNI ILLLM.bLCTNPGHECUNHD(35) ARCA0457
wR1TE IKOUT.57921PSV AHCAO'.bB
IF 4LLL-1) 9819.8819tbolV ARCA0459

d(14' jO 2819 LL=19LLL AR4CA0460
IF (NSEN-LL) 781Y081~9-6819 ARCAUj461

SINT:(NSEN-LL)/LLL ARCA04.62
I 42LL# INT*LLL ARCA04b3

*RlTEtIKOUT7979) (TTbEN(L,IP),TNiSEN(LIP),L=LLN2 9LLL) ARCA0464.

d-11) CONTINUE *ARCA0466

IY,=3 AtRCA0470
IFICH-1.1 M4 2.22a.224 ARCA0471I

Zd22 IA=Z ARCA0472
IF(WLU) 2S44.,2826,2824 ARCA0473

2k424 *I1TE IiKOUT95793) IA ARCA0474.
I TIXE LLARCA0475

STOP ARCA0470

eci?d IF(TIS(JoItIP)) 2829t2032,2029 ARCA0478
2 e jF PSV-TPtptIP)) 2632te30.23 ARCA0479
2ts30 lF(0M5-TNOII,IPI) c34#2dO0,2dj4 ARCA04.80

l.NC(IP)=I ARCA04s2
IN=0 ARCA0463

vtSLN-NSEN ARCAU484.

4m'.IN:I =J ARCA 0415
t4 1 (I ,IJI ARCA0481
N'4A=,.) ARCA048 I

IF(NL-1 dt24,224.b ZARCA'48)

..,5e tUN I NUE ARC A0490
tALL uN0LPO(NCTLC(I,Iw,IZi ARCA04.91
CALL SEOUAtt4molZ,1T~j(.,WP),Ct1E)(1,1.IP).TbL(4tI),TSURF III) ARCA0492
IA:O ARCAU4.43
Lum! ANCA04.94
tspo.0 ANA049b

tmGA: ARCA0496
t1:IQMTL tIP) AtNCAO'.97
IF(rtT) 2d3b0,283b0teo3bl ANCA0498S

2,13m, ,N2=:DN?, ARCA0499
,%TclARCA0500

vO TO 2o364 ARCAObo I
eec it, tn2:5ULr I IP) ARCAO02
?dlb2 ,()NTINVL ARCA0503

NLO(1#IP)=l ARCAOSO'.
rH I ( , P)=I ARCAOSOb

le:, UO28t) K=1,NMC ANCAOSob
bP:UJP(.-TL. (A 0 1 I P), ARCA0507

rlCtlHLm .OHe ARCA0509
IF ('JSLN) 2do3).2d3b#2ts3b u4CAoblo

e4i3b 1CHiLM(,1.I1Pl)=8PG'ItA.1LMC(K.IIP)NCH-8I*SEN(t) ARCA0511
uiO To 2443. ARCA0512

Z418 '.ALL UIL.(1,1T5(K,191P.NHibE-d(II') TTSEN(jIP) .TZSEN(1,WP),TLIStNARCAO1iJ

ICHLMsK*,II=B@Ho.TLt4CK.1,IP*HCH-PTSEN()M/-TCE1I#IP)ARCA0S17

I SLN IK)=HE ARCA05IB
ek4 IF' IHTSIJ-5(K-LANK) .20449264292ts44 AtRCA0519

~N4~LO(I.IP):K.I ARCA0520
IF(16.IX-j e846.44846e~824 ARCA0521

!i,44 IA(:I ARCA0522
,f'.b IF (IK-I) 20t).2852,eb'.b ARCA0523

er1. Ib'=Nm' ARCA0bP5
'10 TO ed~ AIRCA052b

eAS! rK.IlI#IPI:IK ARCA0527
2452 LONTINVI ARCAOS2d

LLL: iNMC- II ,-l ARSCA0529
LALL LCOUNI'LLL#6 .LCTtNPG*RECOkD(35)) ARCAoS3o
IF (LLL-1) 430060499bOO9' AR~CA0531

bfoov aolfiO((puTtb789) TMU(IIPh9TPR(IP) ARCA0532
uO 0)006 L=,LLL ARCA0533
IF (NML-LLU t,00156001.6007 ARCA0534.

boel1 INT=TIMC--.L)/Ll.L ARCAOSIS,
M2=LL *INIIULLL ARCAOb36 ~
,FIT; (iOUT9579b) (T75(LiIPITLHC(LIIP),ICILHAHCA0537

IL(L,IPITbURFlL),L=LLH2 ,LLL) ARCA0538
ho0d LO)NTiNuE ANCA0539
)fl"3 CON I~iuE ANCA054 0
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6010 LONTINUE ACAOS51I
IF (NMC-1) 48509385b93856 ARCA054.2

3856 00 2856 KzI9NMC AC04

TCHEM(KI,1P):CNNOTCtiEM(KlIP)-TSLN(K) ARCA0544
IF (K-NLO(1 tIP)) 28569285492854 ARCA0545

2A.54 VK:K ANCA05.6
285b CONTINUE ARCA054.8
.456 CON71NUE ARCA054.9

CALL SSWTCII(39JJ) ARCAOS5O
uO TO C7109711)tjj ARCA0S551

710 CALL LCO.JNIILLL46,LLTFIPGRECORU(3b)) A1RCA0552
IF' (LL-J) b0I5t601'.,6014 ARCA0553

60N14 wR1TE(,KOUT,5787) ARCA0554
578? FORMAT(///JX,39t1--- UUMPED VERSION OF PRECEDING TABLE ---// ARCA0555

WR1TE(IKOUT,b78';) IMI(IIP)tTPR(IP) ARCA0556
00 6011 LL:19LLL ARCA0557
IF (NMC-Lt) 6013,601296012 ARCA0556

61~12 INT=CNMC-LL)/LLL ARCA0559
M2=LL*INTOLLL AkCA056O
WRITEc1KOUT,5788) (TTS(LIIP),TLMC(LIIP),TCHEMARCA0561

1(LtI*I1'),TbLNfL) 9L=LL,142 ,LLL) ARCA0562
5788 VORN4T~bX,fd.2,2XF7.4,2XF8.2,2XFS.2,IXFR.2,2XF7.4,2XVd.2,2AARCA063

1F8.2) ARCA0564
6'413 CONTINUE ARCA05S
6011 CONTINUE ARCA0566
601b CONTINuE ARCA0567
711 CONTIN~UE ARCA0568

IF(ITS(JvIF.)) 2802920,92862 ARCA0569
2d61 LALL LCOUNi(b tLCTtNP6,HLCORO(35)) ARCAOS7O

WRITE 1KUTtb30) ARCA057 1
wRITE (M)UT ,579L.) ARCA0572
IF (MIR) 2303*328b39etI64 ARCA0573

2864. WRITF (K'jUT95799) ARCA0574
uo To 2*32 ARCA0575

2863 wRItt- 01JU1.:)790) ANCA0576
28.62 TPfC(IPN)=PtbV ARCA0577ii IHbCINII*J)'0HM ARCA05783

TLMC Cl *IN. IPN)=FL1NCQII0 .) ARCCA0579
ITS Ij,IN.LP'J)=TTS CJItIP) ANCAOSSO
TCliLNI 1IN, IPN)=TCH1EH(JIqIP) ARCA0581
TSU43FC )=TbURFWJ) ARCA0582
IsLNI 1) TSLNCJ) ARCA0583
J' I ARCA0584
L1N AKCAu~1j5
IP=IPN A4NCA05836
utO To 2830o ARCAO5d7

2870 iNPH=IP ARCAOS8u
N1400=1 ARCADS89
ILO(12)zl ARCAOS90
I14 1~~ ARCA0591
('0 2872 1I.IIp ARCA0592

2d7e TPH(I)=AL0U(TIPH(I)) ARCA0593
I14C13)=l1 ARCA0594.
1411 (13) =.NpH APCAOS95
ILIJ(13)=1 ARCA0596
.RIFE(KOUT,713) ARCA0597
*R1E(gKOUT,72) NPI~t.TtOH2 ARCA0598
CALL SSWTCNC3,tKSSW) ARA09
VO TO (700,1.iqo),KSbow ARCAO600

700 CALL LCO.JNIjLCTsNPb,HECORD(3b)) ARCA0601
iCR! rFKOUT.703) ARCA0602

703 OR,ATW//UA948HUUMP OF TABLE £NOICtS hLOCItj)*N)1I(IJ),KIICIJ)) ARCA0603
UO 701 J=1.14Pk ARCAO6O'.
LALL LCOUNT(3tLCTqNPUbNECOHDC35J) ARCAO6Ob

,IRIC(KOT970) JARCA0606
70'4 POHmAT(/1SA96HIPR = 12/CN I ARCA0607

L=NM., J) ARCAObo&J
CALL LCOUIJT CL.CCT*NPfqkLCORO(J5)) ARCA0609

702 t-ORMlAF(0(2 X 2AI)) ARCA0bI11
701 CaNT INLF ARCA0612

1390 (ONTINUE ARCA0613
1)0 70!) IC'=19NPR ARCA0614
LVCNmGs(IP)-1) 70519~0529705 ARCA0615

7'51 IX:6 A1)CAO6II
...R17EW()UT ,b793) IX A.RCA0617
Slop ARCA0616 A

73 j;: N14C=NnI 0I.e) ARCAO619
f jr11 I "qIP) NrlI ()tip) ACRCA0620
NLOQc'dP)=NLOC 1,IPI ARCA0621
KH I (2. 1P) :K4H1I( I, IP) ARCA0622
T14bC2vIP)=CNG( 1,IP)*1.001 ARCA0623
00 7053 j=IvcImC ARCA0624
IYSJ,2. Ip)=rtsCJtlIP) ARCA0625
ILNLCJ,2, II) =TLMC(Jj,11'P) ARCA0626

1053 CH M W J, ,10)I ~CHE MCW q I IP) ARCA~b27
70S C01TIt.UE A1)CA0628

C----1 NI IAL I AI IUN b ARCA0629
rH=TItI ARCA0630
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ARCA0631
PRTdTtil *THt ARCA0632
UNTS=LkO AI(CA0633
uNl1:ZHO ARCA0634

1,TkiI# 2 100.0 ARCA063b
N.K:MM*NN ARCA0636
LAhn AR~CA0637
rt0O:RT( I. ) ARCA0638
C04D=0. AR~CA0639

C --- OTE TAOLE 11 OIVES t, IN N DIRECTION ARCA064.0
uO 216 1 1 9 NMT ARCA0641
IF (CNT4Iltl) *NE. 0.0) 6O TO 410 ARCA0642a
00 215 1 1llb ARCA0643

CNTZ(Jtl) CNl(Jv1) ARCA0644
?113CONTNUEARCA0645

?)6 CONTINUE ANCA0646
DO 826 1=19NN AtRCA0b4l
USDT(I)=0.v ARCA0646
USDT1H(1)=0.0 ARCA0649
Us(1)=0.0 ARCA0650
UST(I)=0.0 ARCA06bl1~
USTT(0)0.O ARcA06*j2
uCONDT(1)=o. ARCA0653
DSDTBN(I)-0. ARCA0654.
DSN(11) 0. ARCA06S5

4 (JCNVC10 AI1CA06S6
UICNVT( I)=:C ARCA0657
IAd3LS(1 )=i ARCA0650$
UCHMtI)=O. ANCA0659
actNmT(1)20. ARCA0660
jRAb(I)=0. ARCAfl661
uRiAT(1)=0. ARCA0662
uRAUL)l):. ANCA0663
uHAUT (I) :0. ARCA0664
CmOOT (1) =nl. ARCA0665
CHT (1) =0. ARCA0666
KoFIUPtI)=0 ARCAOb67

025 ISII)=0.0 AkCA6d I
C----SURFACE IoL,TIrICATIUN AND CmECKINO MAU6

N:0 AkCA0670
,)0 d'ld MiIONN AkCA0672
L=-

1  
ARCA0673

KT=O ARCA0674

Ul) 82o I:),MM AHLAUbj
rN:N* I ARCA0676
ATb:KT ARCA0677
KT=MATL (N) AwCAO678
IFIKTI 6479d210b26 ARCA0679

827 IF(tTS3 tiPot82b,829 ARCA0680

e29 L:L*) ARCA0681
Pr.^AN :N 1 ARCA0682

P26 ONT INUE ARCA0683
IF(KT) 8291982t'1*82b0 ARCA0684

62bO L=L1I ARCA0685
KCAN:IK AR~CA0686

C --- FOMEKLy EACLUI)ED HULE., riEptE ARCAo6a?
Cb261LIFW) 6291#62h2982V1 ARCA06B8
d?61 C-ONTINUE ARCA0689
8?)62 NSUR(J) :NCA.4 ARCA0690

MATL (KCAN) :-MATL 1KCAN) AC09

I S(J)=1A(I.AN) ARCA0I,92
NSti(KLAN) :1AkCA0693
'uO To t12d ARCA0694

1~291 LALL LCOUNI (),LCT*III't,,ECURD(35)) ARCA0bQ'.
wgRITFtb.d;!IQ) J 4CO,

k2~ FORMAT(/&OA,33HERRUNtOUS NODAL LAYOUT IN COLUMN .13/) ARCA0696
N:')

4 
IA'1CA0697

AdU CONTINUE ARCA0699
IFIM 82b1,8281.8

28
0 ACO9

d2b0 TtN:TiF AkCA0701
b,0 TU 466 AtICA07OI

bZ81 CONTINUE ARlCA 0703
IFIN = I ACAO04
CALL LCOUN (bvLCTsNIv(,,ECORDI35)) ANCA0705

t -- uEOMEIRY CALCULATIUNt ARCA07o7

uO 652o3 1=I104N ARCAO706
gr:Nsuk C) A4CAO09
J:N. a ACA070
SR(I)=(CRCJ)4CR(L) Z/. ARCA0712

K~AH AO 012

gt: 0H# ARCA47 15
N:0 ARCA0716
tiO Ij1IARCA0717
0u 2 1-41, A£CAO7 18

'00 Ic-mmARCAU719
L:L.1 ARCA0720
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N:M# I ARCA0721
IF (AC(K)) 40o,4 ARCA0722

C-- PROVISIONS FOR EITilER CENTERED OR BACKSNIFTED NODES ARCA0723
3 LV(KCENT) JO003oo0'JOOI ARCA07a4

3001 AC(K)=.25*(AA(K).AA(K.1).AA(L).AA(L1)) ARCA0725
bO TO 4 ARCAO726

3000 AC(I)=0.50*(AA(K)*AA(L)) ARCA0727
4 IF (AO(K)) bo5.6 ARCA0728
5 IF(KCENT) 3002,3002,3003 AHCAO729

3603 AO(K)=.25*(AL5(K),Ab(KI.).ABIL)*AB(L.1)) ARCA0730
00 To 6 ARCA0731

3002 AI(K0=.t~o*CA8CK)*AIfL)) AkCA0732
6 CALL LCOUNT(1,LCTNPbRECORD(35)) ARCAO?33
WRITE6,t3ld) 1,J#AA(K)vAkI(K)*AC4K),AO(K) ARCA0734
IF(KCENT) 4008,3008,j009 AR~CA0735

3009 NA;:FVIAA(K) .AA(K+1))..AC(K) ARCA0736
HjFV*(At)(K) .A8(K.1))-ADfK) ARCA0737
(s0 To 3010 ARCAO738

3000 CONTINUE ARCA0739
tiA=AA(K)-AL,(K) AR4CA0740
NiB=Ab(K)-AU(K) ARCAO74 1

3010 CONTINUE ARCA0742
fC=HA*tiA..lt*B ARCAO 743
PLA(M =FT*SORT (HC) ARCA0744

NA=FV*(AA(I1)*AA(L#j) )-AC(K) ARCA0745

HC=HA*NA.H%*HB ARCA074.7
PL8(N)=FT*SURT (NC) ARCA0748e
IF(KCENT) 4011,3011,3012 ARCA0749

3012 NA=Fv*(AA(L.*AA(L*.1)-ACIK) ARCA0750

tN8F.'(AU(L)+A8(L.1))-AD(K) ARCA0751 2
()0 TO 3013 ARCAO7S2

3011 CONTINUE ARCAo753
NA=AA(L)-AL(K) ARCAO 754

tNB=AB(L)-au(K) A1RCA0755
3013 CONTINUE ARCA0756I

HC:NA*HA.Htd4Nlk ARCA0757
PLC(N)=FT.bUIRT (HC) ARCA075E
IF(KCENT) JO0S*30O~,aOO6 ARCA07S9

Un06 HA= V*(AA(K)*AA(L))-AC(K) ARCA0760

hC=HA@)1A-H6*H8t ARCA0 762
IPL0(M)=FT"bQHT(HC) ARCA0763
u71 3007 ARCA0764

3007 %.ONTINUL ARCA0766
11A=AA (K) *AA (K) ARCA0767
11)=AA(K)'AA(K*1) ARCA0766
NC=AA (K) AA (1) ARCA0769
iiD=AA(K.j).AA (K.I) ARCA0770
,1E=AA (K. 1) AA IL' 1 ARCA0771

tiF=AAIL)'AA(L) ARCA0772I
,1CAA (L ) AA L*1) ARCA0173
NII=AA (11) *AA (1.1) ARCA0774

riS=ZROARC40775
tl=S-bAt(K)

0 
(HC-Hd.NHF-HU) ARCA0776

tShSA8 (v*1) * (i.IdE.NA..H) ARCA0777
HS=HS*At3(L) - (l1(-C .NmtiIA) ARCA0778
HS~tiS+A8(L#* (tiE-Ii6.U-NF) ARCA0779
V(0L(M)=6.fhb6171E-04*ABS (H~S) ARCAO

2 CONTINlUE ARCA0781

L=L~lARCAA7O3
CAL'. LC0U~r(1.LLTvNPb,(ECORO(35)) AR~CA0764
,RIYE(6931d) NJAA(K),AB(K) AR~CA0 785

I CONTINUE~ ARCA0786
IF(KORTG) J025'0d5*3019 ARCA0787

3019 K=O ARCA0788
L = mM1 AkCAO789
M = ( ARCA0790
oO 3020 J~jtNtj ARCAO791
U0 3021 I=1,MM ARCA0742
K = K1 ARCA0793

LI =1.1 ANCA0194
m = M.1ARCA 0795

Il Il-Mm) 30U!,t023.i023 ARCA07ob
3022 CALL CUS5tN(AC(K)t AO(K),# AC(K*I)s AO( .1)t AA(K*1)$ Ati(K*1). ARCAO797

IAA(L*I). AtS(L*1)9 NA) ARCA0798
SINACM =U HA '.RCAn799

3023 IF (J-:01) 3024,30?1#3021 ARCAOS00
3024 CALL CUSIN(AC(K). AL)(K)t AC(L)t AD(L)s AAtL.1)t AH1(L+1)s AACL), 'ARCA08O1

1'~t3CL)t HA) ARCA0602
SINAD(P)= NA AkCAO803

3n21 CONTINUE ANCA0804
h K-1 ARCA0805
L 1# AR~CA0806 c

3020 (ONT1INUE ARCA0807
LALL SSWTLH('9.KSSW) ARCAoBoM
i,0 Tu (30t302)Kbw ARCA0809

JO.?d CALL LCOUNi(3*KK. LCTNPOg (ECURD(35)) ARCAOB1O
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30 kf~RA(10K,32HDUMP OF CONDUCTANCE SINE FACTORS/1101SHSIMAC SARCAOSIZ
1INAD// (8K.F7.$,3X9V?.5)) ARCAQOU14

3025 CONTINUE AWCAO815
K 2 0ANCA0816

=. MNI ARCAo8I7
= 0 ARCAO8 18

00 3026 j:1,NN ARCA0819
Uo 302? 1=ItNM ARCA0820
K =K41 ARCA0621
L cLol ARCA0822

" = MolARCA0823
tiA=AA(K#1)-AA(K) ARCA0824

NC=NAwNA;..ueB ARCA0826
IIO=SURT 0NC) ARCA0827
rEPIj)*H0*tAA(K) .AA(I1)) ARCA0828
,1A=AA(L)-AA(K) ARCA0829
m113AB(L)-A4tIKd ARcAO830

rlOSI)H (Hu*H ARCA0631I
rJD=;l)H WdARCA0832
,jF.jt3H0*AA(K#AAL))AR(CA0833

AA (M) HE ARCA0834
3027 A1(M)=HF ANCA0835

A'I-K I ARCA0836
L=L I ARCA0837

7 ,A=AA(L)-AA(K) ARCA08
H$=Abi(L)-Ao(K) AR~CA0839

MC~ti*HA#H~tidARCA0840
mDD4iiRT (MC) ARCA08~41
AC(M)pltaiI)AA(K) .AAIL)) ARCA0842

3n26 CONTINUE ARCA08'43
LU=MM*4 ARMCA0844
LL=Nl ARCA0845
1)0 12 IZI.LU ARCAL)846
K :K.*1 ARCA0847
CALL LCOUN (19LCToNPUl,RECORO(35)) AR(CAO8.d

12 ..4iTC(6,310) I#LLAA(lK)9A8(K) ARCA0849
14MMtN ARCAOBS0
K:K-MH-1 ARCA08SI
00 a 1=1#14M ARCA0652
K:K.I ARCA0653
M:M* 1 ARCA0854

9 rA=AA(K.1)-AAUK) ANCAU051
mts At) ttl 1) -. t3 (K4) ARCA085O
fCHAAHd*"6 ARCA0657

A0(M)=PI8*H11)(AA(K)+AAV(#1)l ANCA0859

6 cONTINUE ARCAO~bO
j: ~ ARCA0861

L=MM ARCAE'862
tA:Mm.1 ARCA0863
N=NN-1 ARCA0864
UO In J=1,14 ARCA0665
uOI 11 r.1 ARCA0866
M=M I ARCA0067
L=L.1 ARCA086I

13 ACIM)zA6(M*1) ARCA0869
14 AD(MHI-AA(L) ARCAO)870
11 CONTINUE ARCAL87 1

McN *1 ARCA 0872
L:=L+ 1 AACAo813

18 AlU(M)=AA(L) ARCA0674
10 CONjTINUE ARCAO87b

00 1002 I=1,K ARCA 0076
N~zm* ARCA0677

1002 ACtH)zA6(H*1) ARCA0878
Uo 1000 J-Lt.N ARCA0879
K=KSURJ ARA08

100C PL8S(J ) PLo(K)+PLDlK) ARCAOBB1
CALL LC0UNI(-I0*LCT*NPG9RECORD(

3
5)) ARCA0882

wRITE (6.319) ARCA0083
lTLR=0 ARCAO884

C- -MAIN ITERAIION LOOP ANCA088B)
30 IF (OILTtl) S1,31,32 ARCAo886
31 UIl1=100. ARCA083B7

uia TO 33 ARCA0888
32 UTH=ULTH ARCA0889
33 LITE =1ER.L N .uL ESISTANCtS AND CAPACITIES ARCA0890

C- H-ATLRIAL PROPERTIESNUL ARCA0891
1=0 ARCA0692
IF (IpL0GI 4Y39#4939-4999 ARCA0893

4914 .=MMARCA0894
vO 30 JJ=19NN ARCA0895
1)0 40~II~,' ARCA 089b

k1~ I ARCA08~97
L=L I ARCA0898
IF(MATL(t)l 42,41,4Z ARCA0899

41 14A(I)=lH0 ARCA0900
k8(I)=ZRJ)
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430 70 4.0 ARCA0901
42 IKT:AtSSHA1LfIh ARCA0902

IF (TTMX(KlP-TA41P) 4.3943o44. ARCA0903
43 MH=A(l) AkCA0904

430 TO 500 ARCA0905
44' IF (IAI1P-11(1(T)) 45.46.46 ARCA0906
45 HBI3TA(1P ARCA0907

bo~ TO b01 ARCA0908
46 1T=I ARCA09o9
4.7 IF (TT(ITw.T)-A1I)) 469,48.49 ARCA0910
48 1T=17#1 ARCA0911

430 TO 47 ARCA0912
4.9 JT=1T-I ARCA0913

nCM(IA(lP-iT(JKKTP PaTTITKTl-TTIJT.KTP P AR~CA0414
hDaCNT(JTK1).hC.(CNT(1TKT)-CN(J,IKTPP AR~CA0915

tlA%~tj l )*Vt. ( I/HUARCAu9lb
tim = CNT21JT*KTp * MiC * (CNT2(1ToKT) - CNT2(JT*tKT) I ARCA0917
418 CRALK) 0 PLUMLI / HM ARCA0918
ENMTJT,Ii.N-C(RT(1I-RT(JTKT)) ARCA0919
IFCPTIJT.KJ.NHC.(CP(lTKT-cI'TcJT.KT)) ARCAO920
CAP LIP 901L(I) .NEoHF ARCA0921

35 IF(HATLLI)OI) 50.50ob1 ARCA0922
50 ULJJ=ACflp/id ARCA0923

"LiLI):0.0 ARCA0924
430 TO biARA02

51 N:KSHt1P-l ARCA0926
IF LKOAR(KI) '3106.b106.5100 ARCA0927

510b. IF (N) 5105,5105.5100 ARCA0928
5100 tM=ETJTKTP.NC4(EPI(ITKT)--IJT.KTP) ARCA0929

HM4S:NM ARCA0930
hPSVd1P = II? ARCA0931
IF (Np 51059blOStS102 ARCAo932

5102 030 TO (5IoJtS104*5I0JPN AIRCA0933
5103 CONLI):H) ARCA09 34

430 10 5105 ARCA0935
5104 CONLII:HtN ARCA0936
b105 CON? 1r4uE AR~CA0937

tT:IAe.S(MATLL 1.I)) ARCA0938
IFIP 53.t)2.53 ARCA0939

5? Rtd(1) =IRO AWCA0940
430 TO 61 AkCA09e.1

C --- OREHLY EA(LUOUL) HULES HE.WE ARtCA0942
C b2 aRITE(6e31) ANCA0943
'.31 OHNT (10A*?IIRRUQdLOUS NODAL ARRANOLMENT) ARCA0944

C IN:INI ANCA094t)
C .O T 04,. ARCA094.6

53 IF L(TMX(KlP-TA(I.1)i t),5,b.55 ARCA094.7
b4 rI8TAII11 ARCA0948

vQ 10 500 AkCAO949
51.) IF (IACI*iP-TTcaKl)) b#36.Wb ANCA0950
56 h6=~TA(j. 1p AI.CA69r~l

b3J TO 501 ARCA0952
b7 [T=3 ARCA09S3
'~f. IF (TTIT.a)Ip-ALI,1,p) 59.59.60 ARCA0954
Q'j LT=T17# ARCA0955

00 TO 5H AR4CA0956
60 JTIT7-1 AR4CA0957

,'C=(TALI.IP-rT(JTIKTP)/CTTL1TKTP-TTLJl,6T) I ARCA09ju
HM CIT 2(Jr,K1l * hL 0 (CN72(IT,KIP - CNT?LJTKT) ARCAO9,9
f18 Hib - eLLu)lIl / NM4 ARC A0960
kBLI)=ALP(I)/He. AwCA09e.1
IFLKGAP~lI) 61,61tt6000 ARCA09h2

6000 EH1:LPTCjT,[).HC4L~PrIT rKTP)LIT(JTKTPP ARCA09',i
LALL 4AP(IfEH1.LM2*iNM9MSvSIc.) ARCA0964

61 IF LJJ-Nd) 63962.63 ARCA0965
h2 RA (I )=/H' ARCAo.966

430 TO 40 ARCA0967
63 IKT:IAuS(MAlL(L)I APCA09683

IF (KT) oqt.*65.b AI.CAQ9e.9
6'. N.A(LP:Lu AR~CA0970

,jO 7f, '40 ARCA0971
65 IF lT1HXLKI)-lAfLP b66b,67 ANCA0972
66 til:TA(LP ARCA0973

430 Tn c)00 AR4CA0974
b7 It (IIL,-lT(I.IKT)) otS*699o4 ARCA0975
58 NIL:TA (l. ARCA0976

430 TO 501 ARCA0977
'.9 1T=1AC07
70 IF (TTIi.IKIP-TA(L)l 71.71.1Z ARICA0979
71 IT=IT~l ARCA0980

430 TO 70 ARCA098 1
72 JT=IT-1 AR~CA0982

.ELTA(L)IT(JT.KTPP/ TT~lTKT)PTT(JtKTPP ARCA09d3
fD=CNKLJT.KI).hCO(CNLLITtKT)-CNT(4TK1)) AR~CA0984
IFINATL~l)#IAIS(.4AIL(I)P) 7200.1202,7200 ARCA0985

1,100 IFIKT.PA~tILL) 7201-120207201 ARCA0986
7?02 IAIA/A4(i).000000)PLALL/(N0L(AA(LP.0000001P) ARCA0987

tcA(I):I./tiA ARCA0988
430 TO 40 A.1CAu989

1?0I W(NIINUE ARCAUggo
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a1A--1A ILAWL/HUL ARCA0991
,4A(I):AA4 L 1/44 ARCA0992

4.0 LONTINUE ARTCA0993

39 WNI.TNUE ARCA0994.ACO9
U0 TO 221 AR~CA0'995

c NEW LbIX3.1 ARCA,4996
4999 LC-Mm ARCAo997

vO SOi4 jj2LqNN ARCA0998
JO 504 Itii ARCA09O9
.d4(1 ~itUARCA1004
IF IMAYLtII) S042':,0415042 ARCA1002

S"'.1l HAt1):1LRO ARCA1003

U0 TO i04O ARCA 1OOS
b042 tKTIlAUt,(AIL(1) ) ARCA 1006I

CALL LOOKt(KI.TA(IsMI9C1K CNT(IKT),C-4r211.KT),CPTII.KT),0,Y2(L)AHCA1oO7
1 .0211).J) AHCAIOO8
It (ILA) 90O.50i7*')0O ARCA 1009

~o~7H~l)nL~AI) .P,3413 ,*IARCAIOIO

~ 1)-I ARCAIOI 1l
51-113 tPhV()=Ypt') APCA1013

%,O To Ib019,5O2*0,5IY).N ARCA1014.

TOc4  H s~)0d ARCA1016

b020 CUNIIzY2(e) ARCA1017
to21 LCNIINUL ARCAIO18

IF (JJ-NN) 44980499194.498 ARCA1019
U,0 To 49-4 AR~CA1021

4490~ 1 AF(0VLM*RTIU(I)H AR~CA1023
IF .1;-l1 'J000.5O0,09001 ARCA1024

13001 IF (mATLII-Iji 500Q,10000,S002 AR~CA1025

boCo IF TtAILI:I-i bOJ,9t0o395o4 ARCA1027
5003 U(JJ)=AL(Il/H(I) ARCA102t3

IFbJJ-) 'r,075007.'juOb ARCA1030
tnO4 IF W~-1) D009,b004*b00b ARCA1031
5009 IF (NF.-L) ti010b0IUvb007 ,'PCAI032

ut) Td boo? ARCA 1034

bnob If IMAILjji) t,00bt 007,bO00 #%KxCAAUJt
-)008 .A(L)=AA(II/(,tA(I- PLAII1)/HO0) ARCA1036

UO) TO 5007 ARCA1037
500Ob (AW=11LA(1j/4iU*AAjj)) . #HA(U/AO(L) ARCA1038

b007 (ON ii ARCAL040
5040 CONTINUE APCA1041
$,.39 C0141INUL AR~CA1042
pal LONTINUL ARCA1043

c --- uITIIOLNALITY COR.4LC.IUNh A<CA 104'4
FIVIWTG) eI0.2210.5bO ARCA1045

DOSO 14=0 ARCA1046
0J Do~ J.LNN ARCA1047
ut) ,Otl 1=1.4m APCA1048

A = ".IARCA1049
rT 2 ATLOr1) A.)CA lOSO
lF(irT) b305d,*J052.SOb3 ARCA1Q$1

54b3 k'Um) iRIM) 0 bINALI1M) ARCA1O'qa
bob? LV(J-NN) ,054-5051,0051 I4NCA1oS3

b154WA0) = AIM SINu(M ARC105
5-51 COINUL ARCA10SS

~~UCUNtTIMtE AlRCAIO0,b
-niEAT FLUA LUOR A'RCA 1 jS

.SUmi=IRO iRCA 10-8
UWiL5=ZR( ARCA1059
KK=tMM*14N iPCA 1060
L=O ARCA1061

j=I AkCA 1062

ARCA 1063
1:1*1 ARCA1Oa4

M=-M14ARCAI106b
JUt 7k~ JJ= I NN ARCA 1066
uii 7h 1II=1,mm ARCA1067

hil. ARCAI06S
,j~j. IAWCA 1069
A:?'. ARCA 100

L=L.I ARCAIOlI
N.M. l AR~CA1072
IF IuAILji) 114*I1b.114 ARCA1073

jIb 1-4 (1) =R- ARCA1074
u') It0 7h, ARCA1075

114. mAL-U ARCA1076
Mit1/Ru ANCAL077
IF 

11
r) ldgi8,17 AR'CA 10,7

17 tMA*AIAKfC)'tl(K) ARCA1079
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78 IF (J-iKKl 19979,80 ACJB
179 r1A~flA*TA(j)*Htj (I) AC18

' rl =H 6 * 8 (IIACA I OR'.
80 IF (L-KK) d1.81,82 ANCA1084
81 liAHA*TA(t)eNA(I) AIRCA1086

hB=HR*HA (1) A)RCA10861
82 IF (M)184 .64,83 AC18

,M3 tiA=HA*T A (m10) AcIM ARCAI088
Ha=H8+RA(4I ARCAI089'

84 IF (CAP(11, 8S986985 ARCA1090
0b T8(1)mHA,4HtU ARCA1091

tO TO 76 AHCAiO92
85 UEN=Hd ARCA1093

N~ks~l)-lARCA1094
IF(NI 9799800 ARCA1095

9800 KT=KTU(t), AR~CA1096
I IF(KT) 986d9902*9801 ARCA1O97

90~01 UENSvDEN ANCA1098 4

CALL LOOK(1.20Ht1T(.KT).CT(ItiT),NE(1.KT).090.Y2U22) ARCA1099 I
IEN=DENSv ANCAIIOO

HBWZZ(I)ARCAIIOI
IF(HBWh) V81bo9d1699803 ARCA1102

CON(I)=Y2cge) APCA1104
%)o TO 97 1ARCAIIoS I

4802 HSW=HC0NV ARCA1106
9A03 IF(E~bV(I)) 9804.98J04;9805 ARCA1107
9'404 LfW=LPSW ANCAIIO8I

tOtTO gdau ARCA11O9

bG4LP=4.0*buEP ANCA1112
-)'A 06 IF(E1,WIiHWI 97,97,9807 A'RCA1113
Y80O7 IU0 10 f9ant$99809.98101,NACI1
9sAQ8 hC=PLCmfl/(CON(I)OAUu) ARCA111'1

AU=Af(I) ARCA1I6l
uO Tr, 9611 ARCA1117

Y 0- h 0 C 98LU(1l1 C At ANCAIIIS

9I ALL A4W() AR4CA1119
0.L To Tqn6,'SS i ARCAII24

A% ICIE= 10 914%1,q1 ARCA1122,

9",14 viRITE (KOUT .9815) 1T1L. AOTHE!,,WLH8WtbCLP.T.t4.SG4LP,0.iLSIA8. ARCA1 127
114(11 ,DEN ARCA1 128

'-I CON TI NuE ANCA! 130i
UWLS=UWLS-u"L A4CA1132

9d IF (tVLT'1l 7t9976 * s1CAI13t
99 IF (KTH(1)) 16,16,1001 *ARCAI13b,

1.001 IF(FlAfIl)) 16,76,100 ARCA 1137

IF (hLC-L)TH) 101.76.16 AWCA1139
101 uTnlhp AHCA1 140

7 t, i,014T 114UL ARCA1141
7b CON T I NL AkCAI144

c. ARCA 114'S
C ----- UO TO SVIFFACE L14LR6Y t3ALANCE PACKA(L PRCA 1146

CALL bUR~fl ARCA1141
( AWCA1148

C--NEW TEMPERATURE$ LOUP- A CA1149

00 120 J=1.NN ARCA11
UO IPI 1=1714) ARCA1152
K=K. 1, ARCAIIS3

M3 IF CAP(K ) ) I,2l191 3. ARCA1155
122 wNITrit6,1?IJ K ANCA1156
121 kORHMATh//1'0A.2b-!NE0A)IVE CAPACITY AT NOUL .13//) ARCAIIS7

rmF=TH ANCAIk.8 j
tio TO46 ANCA1 159

125 WRI11E6,12b) K4 ANCA1161 I
12b FORMAT(//IOA,J4HNUUAL uLUNUER AT 123. HEATEO MOUL .13t3811 HAS MATEARCAIlc,2

IRIAL NUHrrN )4HEAIEk ]HAN~ ILRO/'/) ARCA1163
IIF=TH ARCA1164.
0010O468 A .CAI!65

1I44 IF(PafLIK.1)) 124btle4391247 IRCAil6b
1?45 14 INTr ;KtUT* 1246) K ARCA1167
1P'.o kOkHAh(//0Ao~lH3ACA wALL NUUE NLAR SUNIFACFEh/) ARCA11,8

IF=Th AWCA1169
k.P 0 46cd AN)CA1170
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12'.? LF(KStl(,O-) 124391243#1248 ARCA1171
124 'KS(K=Kbw-d/3 ARCA1I72

UWLz,T(.(CQNI-TA(I*CAP1K)/ON AWCA II 13
UWSQLSW ARCAlII'.

T (3 K I CON N IARCA1175
(JO fO 121' AI4CAII76

124 1I(I46TL(K-1 1240912439,1243 ARCA1177
124 0 IF.KPLC-3) 1243.1241,1243 ARCA1178
.I?(., IF(gKDROPcji 1242,1242,1243 ARCA1179

(j:dO 121 ARCA11811
1243 "iA= 7tj tK )* n ItCAP ( K) I A (K) AHCA1182

Tti K n--A ANcAI 183
121 LONTINuE, ARCA1184.
l20 CONIINUL ARCA1185

UNTSmUNTb.us4LS*OTH ANCA118b
KK=tM'NN ARCA1187

46b .jO 467 I=I.IKK ARCA1188
UNI1=UNTi. .AP(I)*(7d4I)_TAfI)) ARCA 1189

I h7 I AI I =T0 ( I ) ARCA1 190
I F(OT H. I . O1tim) .*ANU. ( TN HNE. P4 T) OTtiM a )TH ARCA1191
CALL. b~,.Trr1P,,,KSSW) ARCA1192 N
()0 TO b7I",672.sfkSSe ARCA1193

4.671 1'(ITf..d-3341) J672*4b74*4673 ARCA1Iq4
4673 IF(ITtk-3.,01 '.46 8,467?2 ARCA1195

Ih? CONTIt4U ARCA1196

LALL '.SWTCfl,ISSW) ARCA1 197A
tjO To I4t,.j,'.?0)tKSSw ANCA119S

4060 IF (Tm-ORf) '61494bb,4ob. ARCA1199
4074 IF(TH--IFW' '.12,46),4b8 ARCA1200
C--T-UWLT t3OLK~u ARCAI~ill

tb~ CEC=QNTS/f4h(I AWCA1d02

C ALL LCOUNT (11.aa,*LCrNP(jIECOtu35) ARCA1203

wRI7Etb;1~'0."TN ANCA1204
J364 rORMATC//IA.,o(lt.),F7.2,dH SECUN6:S,,3(1H.)/52A13H..4(.E)&ERAL.@.)ARCA120S

WRIT (O.J41ARCA120b
flo11f 1..)M) ARCA1208

130 0.HfMAT (//.VA,20"***hLAIEU, SUtIVAC)***///40.A*4N---- M1SCtLLANEOUSARCAI2o9

I Su4FACE MA-------,/eX*2t)HRO" COL OPTN SURF $URF,6AAH LUGLoARCA1210
2bA,6Hti 'AL, JX.40P1uji'R1ME MASS COEFF CH/Col') PkESSURt94X*6HkAAPCA12II
Ju1U5'.1,1'UIbXSNhIILR IEMPIHI tdTk!/L9) (BTU/L) TOT (ARCA1212

UO ~I~ J) t,4N ARCA1214s
=0 ~4 ~,MARCA1214
ut)~(,- Vl' = N AHCAI2i)3
.)0 94 I=I ARCA1217

*,I,.iPLM~fT Ii)/.(J)ARCA1217

nR9b(J)/olIJI ARCA1218
-WN 1PSMVT /,(J) ARCA12194
m~mZ(j/() ARCA1220
I1TSmI, ARCA122,

* 1'*llj A')CA1222

ITS~fKijARCA1223

'i'., LOT~tIE .ARCA122b

LAL %701) (d*,e2A *3lx1JA,192COROAI .2XF9)*XF43X ARCA1226
49.b~A~p 16,J )3(x.aOI) ARCA 1230

3410 LONTLoua1I1E - /lx ARCA1228

I 31n-LOCATI~u'- --RLCLSSION RAYLS-8xu,14M__mAS5 H.TES--.20X* ARCA1232
29--URF.t.L XNEUYWI LJA RATES--/1lsX.I0H(MILS/SLC)913X9 ARCAIZ33
312h(Lt0/Fr--t,)9C,29A,13aoTU/FTed-SEC)) ARCA12342
voO1TF cb),s-%b1 AiJCA1235

3361 tOHMA.TI.~0x,~rCONVECTEU,'.X,8CHLM1lCAL4A9RAOATION,3X,9HRADIATLUNARCA1236
l,2A--I0InCOIJUVLTIOrl/.4A,bbNHOU CUL CENTER LINE NORMAL MOOT TOTARCA1237
2AL b100) vL-1AM,6X,2hlN6A21tbLNERA) ION AB5ORULO*SX.7HEM1ITTED* ARCA1238

* 3bA. Ay) ANCA1239
K2: ARCA1240
UO 'fl~10 j=I.tF ARCA1241
JO 4110 1=10mm ARCAI24a2

ARCA124.3

"'1 A~braj) 10t. 95 ANCA1244S
AR4CA 1245

olk1Tf(6,J330) 1,JMAHittCM4OO(J),CMUO1(J),0CNVIJI. ARCA1247
IUChmI(JI.UPAcs(J)9,fRA(J) ,ONP(K) ARCA1248

33t,2 rOHMAT(2A.1J4IA,13.JA*2(FI0.691A)92A97(E0.32I)) ARCA1249
45jq3 LONTINUEF ARCA1250

LALI. LCOtil~I(d.NNLCTNPi'GRECORUJ(35)) ARCA1251

416.S tw.#ITE(//;3A*4-------SURHFACE TIME INfELRATEO OUANTITIES --- ARCA1253
I3JA.4b--)L(L~S I0N TOITALS-- --MASS ABLATION TUTALb-- ARCA1254
21,A.30t1--SuRFACE LNEH6Y FLUX TOTALS--/20A96N(HILS)v;17X. ARCA1255
Jsrn (LF/C)L) i, 33A, fl1 (tTU/COL) IARCA1296
*1PITC 16, 31c1l) HA17

ARCA12b8
00 v6,12 j;LVJ ARCA1259
') '9ble :j.mm ARCA1260 '
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K- KI ARCA1261
!(KStj(IK)..1 

9
512*

9
513

9
9512 ARCA1262

9513 ,ASTTJ)*12000. ARCA1263
"11=14m ARCA1264
WRIT(6)3346 1,jNAit18,C141(J) ,CNT(J) .LCNVT(J), ARCA1265

IUCMN'T(J),0HI(A(J).URAOT(JlQCONiDT(J) ARCA1266
336b H)RMAT(2X~i3.lX,JJ?2(F10.4.1X),2A,7(EI0.32A)) AR~CA12$,7
V512 CONTINUE ARCA1268
C -- XTRA OIAG"USTIC OUTPUT ARCA1269

.ALL SS'4ICfl('.KSSW) ARCA1270

uO To (9'qb#9'.97),KS',V Ar CA12r1
9496 CALL LCOUNI(b.2*NNLCTNPGRECORO(3b)) AACA1272

td ,PL"~,EINoPLA,PLC.PLO//) ARCA1274
K=G ARCA1275
00 4490 J=I1rNN A'RCA1276
00 9490 Itl.,rn ARCA1277

K~r . I ARCA 1278
IFCI,,H(K).I) 9o9'.'iI,9990 ARCA 1279

1,AO(K)$PLR(KI'LRS(J),EI4N(J)ePLA(KhoPLC(K),PLO(K) A4CA1231
94.92 FORMATc2X,13,2XI3,10Ell.3/O)~,5E11.3) ARCA12d2
9490 CONTINUE ARCA1283

CALL LCOUNr(3*NN9LCI9NVG9RECORO(3S) ARCA12'4
mR~ITE (6%, ~u3) ARCA1285

9603 FORMAT t//2A,..0N1,JL~b~l ,Db0Ti3,0SSTOSTATLKSHtKSUR/) ARCA1286
R=0 ARCA1287
,0 9500 J:1.NN AmCA12a6
00 9500 1=19"m AR~CA1269

I\:K* AIRCA120
1IiKS(K)-j) 9b00,9h01,9s00 ARCA1291I

10)01 vifITE~b9;d IJ.SUT J),OSDttd(J),OSCJIUST(J),I)STT(J),MATL(K). A.RCA1292
YS02 OMTA6.%2334 ATCA1294
9So0 CONTINUE ARCA 1295.

tALL LCOUNI (4,LCTNPI,,RECORU(3b1) ARCA129b
*RlyTV6,94V41 P$TTHI.IHFOLTkI#kTAFVsFTP113,ZROKOOPHNNKK ARCA1297

INMTNnT ARCA1296
V94 FORMAT(//?.Abt*RT.Inh*Tfl,LTLTAoFVFTP8,ZWOKQOPMM,NNKKNMARCA129

I I.$i~T/2,A.9L11.J,12,21l,:313//l A(CA 1300
9497 L(JNTINVE -ANCA1301

C -- PTIONAL PUNCHED OUTP'UT ARCA1302
IF(KSTIP-1) d49,842.0dl ARCA1303

8421 00 b422 1=198 AkCA1304

83422 CONTINuE ARCA130b

UO TO 849 AOICA1307I
842 K=O AHCA 1306

LALL LC.UI(9LCTN,)9,,NC0(3n)) ARCA1310
RITE (8.8k423) 1I1 kq'CA13I1

8423 NNMATl/2flA,2bNiVUNtl1LV OUTPUT PHOOUCEO AT.FIO.S.8H )ECONUb) ARCA13he
uO 04 J-I'N4N AR1CA1313
1) 0 .1*1' AkCA1314

r*=K. A4CA1315
LIMAIL(K)) 63420,d-.011341 AR~CA1316

8420 N5=NS* I ARCA1317
841 Nj=NS.1 AWCA13lb
A40 CONTINUE ARCA1319

f,= 0 ApCA 13eO
N=O0 ARCA1321
LL=0 ARCA1322
LR=MMOI AR~CA1323
1)0 b343 J= I -N ARCA 13?'4
1DO 844' 1=1 tfM ARCA1325

A~l~.. 1ARCA1326I
LL=LL *1 ARlCA13P7

LRZLR~lARCA 1328
IF(MATL'.)) 0$459844964b ARCA1329

k4b N=W# I ARCA1330
WF(KCENT, o').d1450,us4bl ARCA1331

8450 CONTINUE ARCA13 32
Z= (CZ ML) .".L1L) h/2.o AtRCA1333
H:(CR(LL),lHt(LR) 1/2.0 ARCA1334
.,0 T0 8452 AROCA1335

d4.51 IF(MATL(K,, 84b'.,d'.48453 ARlCA133b
0453 £=(CZ(LL).LI(LR).-CL(LL41'#CL(LH41))/4. ARCA1337 i

Nr-C(LL)LChL)C(LL3),CR(L.1))/4. AR~CA1338
ot. TO 'i'.sa A'CA1339

8454 t:((CI(LL).CLILH)l/2.eSiZ(J))/2. ARCA1340
H: C C LL) .LR( LRt) I I..SN (jI /2. AkCA1341

)S45e CON 7 INLE ARCA1342
PUNCH 134o, HZ.lA(K).IJNATL(lKlTHHECORO(35),NEC0RD(36hN,NS ARCA1343J

P46b fORNAT I 3F IQ.3.dHINI1NULGH,13, 1H/,I3,3NHMA1,I2,7.2,2HS ..eAb. IX13, ARCA1344.

12Mur,13) ARCA1345

LL=LL. ARCA 1348
LP=LR. ARCA1349
WAI=PL8(K) /0g'j(Jl ARlCA1350
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tcxSH (J) ANCA1351
ixsztj)AICA1352

I400Tu-MAIL (Ki ARCA1353
I'UNCN h4u, RZTS(.j),J.MOUTTNHECONO(35),RECORO(36).NNS ARCA1354

8'48 FORMAT (3FLO.3,dMININOEGR:sX.#,13,3,*iA~t,2,F7.2,2HS 92AbtlA9139 ARCAL355
12HOF913) ARCA1 35b

A44~ CONTINUE AkCA 1357
643 CONTINUE ARCA1358
8449 CONTINUE ARCA1359

C -----TENPERATURL PRINT OUT ARCA1360
CALL LC'J4I (-4*LCT9NPG9RECORO(3S)) ARCA1361
mRITh (6. 3io5) ARCA1362

3365 FORMAT(//49A.I9H**4IN-UEPTH OATA.'@I) ARCA1363
CALL LCOU9NI(3tLCT9NPb,HLCORD( 35)1 ARCA1364
WRITs!(692410) A4cA1365

2410 OHMAT(/5144921hROW CUL TEMPERtA1URE) ARCA1366
LNICK=I ARCA1367
JNICK=S ARCA1368
JNICKuMINO(JNILK*NN) ARCA1369

242 iJO 241 L=1,MM ARCA1370
JnQo ARCA1371
K= IIN!CK-) HM$L-MN ARCA1372

00 247 121,11 ARCA1373
?4.7 JVOHI4(I)2IrONNII) ARCA1374I

00 240 1:II41CK.JN1Ct, ARCA1375
IK.-KMM ARCA 1370
J=Jo) ARCA13?7
MPR(J)21 ARCA1378
NNPH (j)=l ARCA1379

f~r~~j)=A(K)ARCA 1380
IF (HATL(K).NE.0.AND.TMPtt(J).GT.O.) GO TO 240 ARCA1361

JVOHI,J)21SKIP ARCA 1382 i
IMPH (JI=UANK AC18

240 CONIiNUE AR~CA1384
NPGINpbARCA 1385

CALL LCOUNI 11,LCT9NPuHLCORO(3S)) ARCA1386
IF (NPG.EO.NPGI) (0 TO 2'.3 ARCA1387 i
LALL LCOUNI (3qLCT9NF(bNECO)RD(35)) ARCA138B

243 wRITET6#JFUt4) (MP94(K)*NNPlf(#)TPk(K)9K=1,J) ARCA1390
241 LONTINUE AC19

,iPU=NPOARCA 1392
CALL LCOUjI (1ILCT N'tp.HECONDO( 35)) ARCA:393
IF (NVbI.EuaaiNC,) G0O 10 44 ARCA1394
CALL LCOl(12LCTttipv9HECoRO(3b)) ARCA1395J
v'RITP. (692410) AHCA139b
(.0 TO 245 AfCCAI397

?4.4 90911E (6, 301) AkCA1398
24.5 IF IJNICIK.tU.NN) GO TO 2'.6 AkCA1399

aitiCK=JNICA. I ARCA 1400
JNICK=MINo 11N1CK#.49fiN) ARCA1401 '
fjo TO 242 AkCA1402

246 COflTINUE ARCAIAIIJ
C AqCAI'.04

'.69 IFCTli-THF) 4729470-470 AC10
470 CONT INUE AA1CA1406

IF (KASE) 4119471922b ARCA1407
'.11 STOP' ARCA1446

472 IF(IH-PRT) 30,4721,4721 ARCA 140l
4721 IF (TH-TI'TCU(l)+.000001) 47J,474,474 AkC A1410 A~
473 IPT=AIN1WNRT4THPTPTC6I) AWCA14I11

UTHl4=1 00 ARCA1412
GO TO 30 ANCA 1413

474 1V(PRTI(2)) 476,476,476 ARCA 141'.
4.76 CALL LCOUNI(5*LCT*NPbHECONU(3b)) ARCA1415

WRITE (KUUI*4171 ARCA1416
.77 OHIAAT(//1iJP,6&NHAVE ENCOUNTERED A ZERO OUTPUT INTERVAL* AM tUITTIARCA1417

WIGt THIS Ot3//) ARCA1418
* ',O TO 4.70 ARCA1419

1-75 IHP=PiRTI(P) ARCA 1420
DO 4.78 tali' ARCA1421
IPTC6( I)=2tI'TCG( 1.1) ARCA 1422

476 IFRTIC1)mPRI1(I#1) ARCA1423
* .. TO 473 ARCA1424

5300 vkdTE6,dpei L1I,JJ ARCA 1425
voRdTE (b9943) Ki ARCA1426
lW=FTH AR~CA1427
(.0 TO 4.68 AkCA 1428

S01 WRITE(b,824) 111,JJ ARCA1429
"1117F (6sA.e4) KY ARCA 1430
IHF27 TAR.CA1431
.bU TO 46.3 AkCA 1432

50b vlRItF(69d1') TA(I)vT't AQCA,1433
TnF--TN ARCA 1434
.,O TO 464 ARCA1435
L 4 ARCA1(436
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tuBHOUT INE 8AKWLI(11 dAKWOOOl
(. UAKWO002

AINCLUDE OrMS,LIST dAKWO003
C dAKW0004

LOMMON KSU.n(40),TS(40),DS)DTt40IDSD~b('.0),DS(40),DST(40),U(40l 8IAKWO00b
COMMON PLqbC40 ) ,DSTT(40.OCONDT (40).OCNV(40),OCNT(4.0),QCHH(40), djAKWO0O6
luCHMT14 0) ,URAB(40) ,URAtIT(40) ,OHAD(40) ,ORADT(40) .OSDTBN(40) DSN(40)dAKW0007
COMMON CNO(40)HNED(40),CT(40),NWL(40),O(40).GZ(40),PR(40) tSAKWO008
COMMNON i140)SL(40,SR40)EMC(40).ITSR(40) dAK'd0009
COMMON lA8L5(40) .KUkOP(4C) dAK40010
COMMON TT(Ib,6),RT(It(lCPT(156hCNT(56),C,4T2(S,6), 8AKW00I

IEPT(Ib,6) ,ITMX(6) 8AKW0121~ COMMON TiT(J).10ICHr(JS,1OhRLT(35,10),TQR(35,10),TPI(35,I0), t5AKWOO13
1IBRP (31)t10) tiAKWO04
COMMON RLCU~tu(36) ,TMPRCS~ ,MPR(S),NNPR(SI tsAIWOOX5
COMMON/LK/,RUUT,1EXUENtVRIHI(40),ILO(40),IR(4) 8AKWO016
LOMMON/BACK/EOWNBWSEPSG4EPTR49PSNCONVTESNCAU(JhLTwL dAKiWO017
ISTABr.j2 8~AKW018j

4000 FO'RMAr(215,'9EI2.3) dAKWO09
C--dACIK-EALL OPTION I OPERATIONS FOR NODE I 8AKWO020

FACT=VFI C;)*SGEP*AO dAtKW0021
UC=H8W-At) dAKWOa22
L~1 dAKW0023
IF (FACT) 40094009100 sAl(W002.

C -- SIMPLE NO RADIAT ION CAbE 8AKWO025
400 -UWL=(TkES-fA(I)1/(C*I.0/UC) 8AKWO026

5TAb=AO*(40W*O-h * Sb4LP*TA(!)*Q3) HAKWO027
HE TU RN dAKW0 028

C -- ENERAL CAb. tsAKW0029
100 IWL=TA(Il 8AKWO030
I n I uN=F.4C1(TWL.TRES)*(IWLQ02TR2) dAKW0031

US:Up#UC 8AKWO032
kS=1C* 1 * /VS dAiKW0033
hoLh=TA(I)-(TA(I l-THLS)/RS-HC dAKWO034
rALL bSwETCntb,KSSW) dAKWOOJ5
w)) T0(102.1O3),iKSSH tsAKWO03b

102 CA~LL LCOUNT(ILCTtNPuvkECORU435)) UAKWO037
oR17E(KOUT#9000) 1,L,FCT.TwLiLNLjCURUSNSTRES.HC dAKW0038

103 IF(AHSJTv4L'-rWL)-1 0) I0bIOb'104 tsAvW0039
104 TWL=TWLN tAKWO04O

,=L~l UAKWO041
IF(L-t~l) 101*1009lUb, dAKWCO42

101> OWL= A0*((iHES-hJL)OG1dw - $GE
0
-(TRt.-TwL.*4)) tiAKWOO43

STAF3AU(Hd%0.b * u4LPTA(l)'03) 8AKWO044
Hr.TUWN UAWOU4b

L~lU OAKWO046
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-itWHOUTlNF CUSINIRX1,RYINAkRY2,2ZI11LX2,LY2.STHETI .USIo0oI
t.PS I.E-i'. CUS10002

kI2kX2-PAI CUS10003 '
k,?a y2.RIj (.US10004.

LI 2 LX2-ZAI CUS10005
L2 = Y2"ZyI (.USIO00b
LRt & R(II~a(112 CUS10007
IF 17-S) !0650930 L.US!000LI

W307 =~ (Rj~lI * k,>*L2)/LR CUSIO009
*"r.1ET =SOKT(I. - TOuT ) LUSIOOIO

.(ETURN CUSIOOI I

10L ",TmIET z 1. CUS 10012

PNf TUpti tusloo13 ~

t Nu CUS10014

t '"NN uAP 0002

t, U bAP 000.3

tUtit()U71NE LC)UNv (I.Lt.TvNV.6. LCOUO0l
LCOU0002

*UMMON/LK/AuUU1XUNV~Itilf.0).ILO(40),IP(40) LCOU0003
vlMENsM4t ((2) LCOU004

'.1l FokmAT(IHiI-etA97ImALmOTNERM AXI-SYMMETI:(C TRANSIENT HEATIN, AND MALCOUOOOS
IFRIAL AdIJATION PtOUbHAM/1I3X.4?IAGLI3/1IJX,2A6) LCOUOOO6

c;', k0MT),I2X.jA#0HR AXI-SYHM3WHIC TRANSIENT t3LATING AND NALCOU0007
1IL41AL Aug Al ION VkUbA/IIX6t3'AES .13/I09XtdHThRU(,i 913/108xo LCOU0008
eeAt)) LC01J0009

.I.JI-1J LCOUOOIO

,0 TO 4LCOUO0013
3 LCI=LCT-IJr LCOU0014 :

IF (LI) %sb)b LCOUJOO I
NPG6tNPG- I LCOU0016
Lcf=S1?IJ( LCOU0017
*'017F (KJUI*,bI) NPG*H LCOU00lO

L) LCOU0020
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SUbROUTINE LOOK(IIAL9AvA9tIC9E,Y#DIDN) LOOK~00'0
(.OMMOtI/LK#IK(UT ,IEX~,OLN ,VR,IHI (40) ,ILO (40) ,IR(40.) LOOK0002
UIENSION A(1),Y(1),D(I) LOOK0003
VIMENSION A(I),03(I)vClD9,Ell) 1L00K0004
lm=1H1(11) *LOOK0005

IL=ILO(1I1 LOOKOOO6
IEX~0 LOOKOOOT
IF(X(IH)-X(IL)) 30930s29 LOOK0008

30 IEX~1 LOOK0009
IF (XL-Xiln)) 3.2931 LOOKOOIO

31 It (XL-A(IL)) 69594 LOOKOOLI
29 IF (AL-X(ItMI9293 LOOK0012
I I(lAL-X(IL))4,5.6 LOOK0013

I1HLI LOOK0014
1=INOU .1I) LOOK0015
1=MAXOIrL) LOOK0016
1S=1 LOOK00,17
IT=1 LOOrO0018
oO TO bi L00K0019

11 11-1LOOK 0020

I S= 0 L00K0021
0 IF(Itx) 28928938 LOOK0022

28 IF(XL-X(l)) ?91009 LOOK0023

38 1F(XL-All)) 9,10,7 LOOK0024

71=1-) L09KO025
IF (IS)I010 O LOOK0027
9IF(I1)10,I0911 LOOK002U
3 FjF I LOOK0029
2 1IIH- L00K0030

oO to 1u L00K0031
4ICA=2 LOOK0032
5 1=11- LOOK0033

10 ,EN=X(1.1)-A(1) LOOK0034'IIH(I?)=I LOOK00351
VR=AL- (1) LO03

14 Wo TO (21.42923*24).IDN LUOrKUu1u
24 Y(4)=LII) LOOK0039

L(4)L(I.I)E(I) LOOKOO4O -

J3 YW=)C(I) LOOK~0041
0(3)~L( .I)-( I)LOOK0042

22 Y(2)=k3(1 LOOK004.3

v 1 Y(1)=A(II LOOKU04b
,(1pA(I-l?-AfI) LOOK0O4.
UO I? J19 ioN LO0K0047

20 U(J)=OCJ)/4JLt LOOK0048
12 )(J)=Y(J).U(J)-VR LOOK0049
13 VR=VQ/UEN LOOK0050

CALL !3SWTCl(29JJ) LOOKOOS I

1,0 TO (2090 O)qJJ LOOK0052
200 IF (IUJ-2) d02*e0e9,dU4 LOOK0053
P04 Ifill-I 2019202.201 LO05

?03 tORMAT E3(eA,1j),2A.*.I0.3,2XI2,V10.4, ~,EI0.392
(
2
XI

2
)) LOOKODS56

102t) wRITF (KOUT,2,)') IY(K),U(K),K=J191JN) LOOK0058
205 FORMAT(4(2AHO.3)) LOOK0059

202% CONT I NUE LOOK0060
?01 COld7 INIC LOOK0061

ti TUPn LOOYOOA2
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'LjcOKUTINiE %JLt(NXAM9PRMNUMXsA9PqEM) UGLE0001
vjj1L~biO.N AAM(II.X()H(l)E4(1)PR4(l),UPI4(lI OGLE0002
s0AIF=(N.MAI.X(kI UGLE0003
* 5=1 OOLE0004

2 AO boo PZ1.N UGLEOoo5
A3=AM~j) O G1E000b
W= Id OGLE0007
I11c U GLEOOOB

61 IF VW'IF ) le -oO,-1I UGLEOOOY
71 IFMLA-X-I,. 62.63.04 OGLEOO1I
72 62#,l6?~ 163b4 OGLEOOI2

b2 IF(%Ibl6I6 O (LE0012

(72 Is:Nu,41 UGLE0013
tire jOj ULCOO14

kLp li GLE001lb
S72 I,1:MA UGLE0016
f-71 I=I U7CGLEOoI7
bJ=O UHI1I(GLEooib

UPDI=L,.ill) (GLE0022
,,0 To, ,9)j QGLE0023

64. OG(LE0024
~It O'l I~a bi! IJ6LE002b

I~ 'IIe OGLE0026

(J6LE0028
bb 11%, IJGLE0029

I (. 111'II)/IAI.1)I ~UGLE0030

bi .. ~IhM~j 1'(A.ACJ),PI)OGLE0031
-lZ' *(A-X 40l'dA-XA-JE) UGLE0032

e~filj) :1'. UGLE 0036
p.00 i.ONlIN3t OGLE0037
60 tONINuE UGLE0038

4 PtlUPN OGLE0039
UGLE 0040
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SUBRNOUTINE ORL)END (NAAII1 uRDEOOOI
uliMENSION AI(1),11(1) URDE0002 -
UIMEMbION '.5(20 ORDE0003/
N1121AUSMN) (JROE0004
LS( 1 0 oRUEOOOS

LS( 1z ORDE0006
Lt.(

3
)=2 OR0O 000

L1=3 URL)E(008
11111=1 ORDECO09
00 I W29Ni OROEOOIO
Ii IN) :N OROEOO1 1
L=L$(Ll) OR'IE0012
LA-LI OAJEOO13

IIC~l~i)URUEOO16

J=JL (JRDEOOI?
IF(J) 31931.34.EOI

34 LI=LI*1 0R0E0019
LS(Ll)=L*L OROEO020

"0 TO P9 %)ROE0021
33 LA=LA-1 UROEOOp2

L=LS(LA) ORDE0023
1l'(L) 3-3.41j OROE0024

'41 J=J-L 0OE0025
32 IF(J) 31931929 ORDE0026
J1 LA=LA-1 URDE0027

L=LS CL.) OROE0028
J=J*L OROEMo9
IF(L) 49.3 ORUE0030

30 LA=LA-1 ORDE0031
L=LS (LA) (JR0E0032
IFL 4,4,42 OROE0033.

?'I IF(NA) U9912491219 URUE0035
P224 IF(A1C-AI(J)) 30,53.J3 uUE0036
129 lFiAHAJ-X1L) 30,bj3,,3 .JRDE0037
53 J'1 URI)EO 03h

U0 TO 3 OROEA039
* J=J*1 UJOE0040

3 14-- uRuEOO'.1
mm=M ORDE004.2
uO 2 K=J.IAM ORI)E0043
AIM.1)Al(m) URUE0044.

11(J)=i1C ORDE0047
I A1(J)-X)C oRDE0046

PtErURN OUE0049
LNU 0RDO00q

'oUdHOUrtfE SEOUA(NtL9ABCqO) bEOU0OOI
DIMENSION Al),sl (().(),()SEOU0002
IS=! SE'QUO003
00 JO 11=1914 SEWjO004
1=11 b~oUOOOS

.21 J:L(t) bEOU000b

IF(J-1) 2?930.22 SEOU081
22 lFC(1 ) 25.43925 SEQUO009
23 1,AA(l) bEQUOClO '

',dH( 3)bEgiUoo 1
AC CC ) beUU00 12
30=0( 1 SCOU0013

I S: I E-'U0014
SAtl)=A(J) bE'JO15
tsl):N(j) SEOU00 16

(.DL~):E'fl'00 I
.,(1)=u(J) bE.)UO018
'ij bEouoo)
ul)t I 1 EOU0020

,15 WIMS-J) Pt'b.20,26 SEU0021
?6. 150c DEI)U0022

All):~,ASEOU0023
(1)- ~.IbEOUO02.

bEUO25
.) CI):'~j, EOU0026

W L')NT 1NUI: !EOU0027
.. , Iuat .E000028
t 14t blOUU0029
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'3Udk(40TINE SLOPL(M9N*X9YPEMSvEHN) SLOPOOOl
C SLOP0002

INCLUDE UINSLIST SLOP0003
L, SLOP0004.
C ---- IMNtSIONE) AS SURFACE NODES (NUMBER OF COLUMNS) SLOPOOO5

COMMON KSURt(40),TS(40),OSOT(40),OSDTN(40),OS(40)OS(40,U(.0 SLOP0006
COMMON PLR'3(4O) SLOPOOOT
.)IMENSION A(1)9Yt1),LM'.M1)9EMN(1) SLOPO008
I(N-11 10091009101 bLOP0009

100 ism bLOP0010
kATzI.-O5T(1)/PL8S(I) SLOPOOlI
CRL=CM(J),MAT*(CR(J*1)-CR(J)) SLOP0012
CZLzCZ(J) .NAT*(CZ(J#1)-CZ (Jo) SLOP0013
L=J#M.1 SLOPOO14.
CRR=CRlL)*rNAr*(CR(L. 1)-CRIL)) SLOP0015
CZR=CZhL .HATO(CZ(L*1)-CZIL)) bLOP0016
uZ=CZR-CLI SLoPOO17
URzCRR-CHL SLOPOO 18
IFI'p?) 1b.ilbOvI5I bLOPOO19

ISV b12l.L.15 bLOP0020
uO TO 152 SLOP002 1

131 kr(UR) 15191b49,153 SLOPO022
154 bl1u1.E-15 SL0P0023

W0 TO 152 bLOP0024
153 S1:UQ/DZ SLOPOO2b
152 S2=-1./S1 SbOP0026

LMS(1,sSl SLOPO027
eMN(1)=S2 SLOP0028

RETURN SLOP0029 i
101 S120. SLOP0030

S2 =. SLOP 03 1
NS= 0 LOPO032
UAS=X(21-Xt1) bLOPO033

00 200 i1.tK SLOP0035
UX=X(I*I)-Atj) SL0P0036

UY=Y(141)-YtI) SLOP0037
IF(0X) 3029JO090,3 SLOP0038

1~20 .4NS* I SLOP0040
t.O To 200 SLOP004.1

301 b2=2.E*1b/AUS(DY)*UY SLOP0042
GO To 303 SLOP004.3

302 ba~uY/oA SLOP0044'

1FI0X*OXSi 304,403,303 hLOPO04b
304. iF CS152) 307*3069307 SLOP0046

GO To JOS bLOPOO'.8
.101 EMSt1)=2.fbl*S2/(S1.3e) 4LOP0049

00 To 30t) SLOPOOSO
303 L.M5(j)=(S1*b2)/2. SLOP0051
JOS UxS=OA SLOP0052

IF (Nt) 2009,!009321 bLOPO053I
121 LLI1-14 bLOPO0b'.

LU=I1l SLOPOOSS
NS=O SLOP005b

00 3Z3 J=LLLU hLOPOO57
323 t MS W) =EMS (I) bLOPO058
200 bl=52 bLOP 0059

EMS(1)=2.*tMs(1) SLOP0060
LM5 (N) =52 SLOP0061
UO 310 1=1'N SLOP0062
IF(EmS(I)l 31193129311 bLOP0063

312 U4N (1) =I ')L-1 IS LOPO06.
00 TO 310 bL.OP0065

311 LMN(I)c-IS.mS(1) bLOP0066
.Ilo CON71NUE SL0P0067

RETURN. SLOP0O68
'300 tORNAT(215) SLOP0069

t:Nu SLOP0070
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b UMHOUTlNE bL0P0CNUMA,APtM) bLOPOOOI
C bLulFE LVALUATION ROUTIt bLOP0002

SLOP0003
"IMENSIOt4 All). IV(lj ENCI. it) bLOPOOO'.

30 L1402) = r(2) - PUP , X(2)- X(I) )SLOP0005
o, mC1 =Ev2 SLOP0006ZllC)=0.0 bLOP0007

uC =EMMl SLOPOOOS
010 36 1 I !UPI SLOP0009
IPO = I *SLOPOOlO
IPr = I +i'o e$POII
IT =iPO1 - NIJMA bLOP0012
1 (IT) 33 31 . 3e!LOP0013

31 ud=4UC bLOPOO 14
U0) 10 41 bLOP0015

3e 0~0 10 40 bLOP001633 AOT = AI) ACIPO I L P0 17ATT AlIpo) - XCIP)' bLOPO0018ATV A(IPI) - X(I) bLOP00l9AA =PCI) / C AOT 0 Alt) SLOP0020AOTI=AOT'A i SLOP002137 AB=P(1+.1) AUIr bLOPQOI?2
'C VIITI / C All - AT., P bLOP0023AAA AA *. AfT S002

A~ tAd1 AMI SLOP0024

AC(- AC 41 AU? I0
hdA z sC bLOP0027-)- Z LM SLOP002IUL = LM Ii11,) bL0P0029
LMCIPO) = n (AOT - AM) - ACC. - AAA bLO0030
LMCIPT) ZAL. * (AUT - ATO) * AAA - AddU bLOPOO31
L F O C ) = 4 .A 0 - A (T I * A d d A C C b C O 3
IF (I-ie) 36t41935 SLOP00341b OM = ( L * UA ) 12. bLO003S S41 LMCI) CItCCI) + Ubs /2. SO03

40 ADXCAII-ACI-1I S)LOP003130 CONTI114UL SLOP0038
,(E TURN SOO3

LNU bLUP003O

SLOP0040
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1NtLLUUF ,,IMS*LIbT SUNVOOQI
bURFOO04

u[MLNb1UNEu AS SURFACE NOES (NIJMbL.M OF COLUMN~S) SURFOO05
UMON K'Utt40),TS(40)tObDT(40)*DSDTd(40),0S(40),UST(40)*U(40) SURFOO06
IUMMON PL. IA0),USTT(40),OCONOIT(4 ),UCNV(401,UCNVT(40)OCtiH(.0), bURFOOO7
IuLHMTfI.),.aNAB(40),UHAbTI40),ORAD(40),ORADI(.O),S0T8N(40lDSN(40)zZUFOO08
LUMMON CIMgT(40),NwbU((40).CmT('.0)oWLC40),G(40),GZ(40),PR(40) SURoOoO9
LOMMON [k('.0)9bZ(4oJ'Sk(Ib0)9EMNf40) SURFOoO
'OMMON IISKC(40) SURFOOll
,OMMUN lARLbC40)9,tOHOP(40) SURFOO 12
Pl'*NbION L(40)9IP!V(40) hURFOO13
uI--vMLNbIONEu 4S PR~OPERTY TAB3LES. ENTklLS A MATERIALS SURFOO14
COMMON TThID.61,IRT(1,bCPTtIb),6),CNT(kb.6),CNT2(kS1b), SURFO01b

ItPT I b, 6) .1 f1XA(6,) SURFO0 lb
4 ---UIMLNbIUNru AS C1*4t TAt5LES* ENTRIES X TABLE NO bURF0OI7

-OMMON rTT(3b.10o~,CHIc35,101,MUT(3b,10)9TaR(35,,Ao),TPI(3bd10(, SURFOO18
I 'IJ 4. 1op UJRFOO19I

----MlSCELtANruUS UUANIIIILS SURF0020

LUOMMON V ITLK(D D St IIL),D I AtJ9X bURF0022
LUMMUN ^IIN.LMN-CMtC SURFn023

.,OMMON In,UhlMt4TThkINFOLIiLIA#llbOI~iS bURFV024'
LOM401, Fv. .It.ZMOM.UI~MM,NNNM1 .tjtl UNTSUSuM~bIG SURF002b.
LUMMON KKt.,-KbLOF -KCEhT SURF002b
*1MLNZ)I0N T2(8) bURF0027
-LOMUi/u/ I PH S) NMU (to) TMG(ds5) %NLO(tstS) %NITI(8S) 9 SURFOO28

HI18b).INIb~b)fl1~N(~)bTCPt~d2b.). URFOO29
eLMNL125,$.n.bN()rS(2.8 )itTCEMiabA9b),NPN bURF0030

,,ATA CSLAIIK/bi b URF0032
-- --4JUhI-mEhT UF TIME bIE ACCORDIN, TO LIMITATIONS OF TIME TABLES bURF0033

uTmiS~ul SUWF0034
IHIH* MUT- bURF'O035
jo e 40 J I .4A, bUPF0O36

tKK, .. (J, bURF0037

K I =1 7, (K) buHr0038
IF(I(T) 240,e#09,2-46 bUR4F0039

.. gh ed~IebUR1F0040

.I I 1biI(I.IAII-T1-.I.oOo00II 294.e'g0.290 SURF0042
-4 i 1. -- TT1 !y.v*20 URFO043.

itO 111,.ije-i bUx'oF 5

,-..At Tn=tA jf&It ILSm. bURF0046
t~hi 1..SURF0047

bURF0046

"o Itl, 4 bUPI'005b

j-'314(t.11 ISURlVOObl

Il~bl~l).~J00OI)I 5URF0053

I0~ ~'iT it~uiSURFOO54

SURFO00 6

~I (i-.nV1) I09011bR06

104 OHMlII10,t1CuLUMtjJ// buRFoot6.
IMF .Tri bU'40065
,,I.TURtN bURF0066

lot LONTINUL SURFojh7
,2 t.ONT IIUE bURF 001,8

'11 *I =THU SUPF 0069
IF(IA-PRT) 10591059104 bURF0070

111 U TI-IVHT- 114 SURF0071
1ti=Pkf SURFOO72

2 "0 TOA SURFo073

4 LOWTINUL bURF0075
C -- oT SLOPES 110.1 PEN')ING REAN.RANGLMENT OF TIlS SECTION bURF0076

00 10 (29)p4,9?0b1,AbLOP SURF0077
e'. (ALL bLOPL(MMtNNtSl-bR1,EmS9EMN) hUPFoo7B

Wii TO '903 SURF0019
14 .' T ~NI NUE bUPF0080

2c,01 tf4N(l1I=I.F*j1 SURFOO82
40t 10 ?903 4URFOO013

2002 CALL SLUO IN,. /.SM, LMN) 4URFOO84
t-O 2900 J-1I NN bURFOO85

eov -t4NIJ)= 1./IrMNIJ)*1.L-30) bURFOO86
e (LONI INUL bURFOO87

I,---4A IN COLumv- LoOP FOMH SURFACE OPLIJAT ION! bUWFOO88
I, sUPFOoA9

)0 1 1zj,t-i. bURFOO9O
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L SUPFV0091
C -- INTERIPOLATC IN TIHL TAdLES AND IDENTIFY OPTION SURF0092
C SU.4F0093

&KU(K) SuRr0094
IFT:KTUK bURF0095

I(T)20.40-21 SURFOO9b
20 flA=TB(K)*o~r,/(AP(K)#TA(K) SURFO097

TH (K) =PA SUPF0098
iStI): jd (K) SURF0O99
USUTP(I)=:0 . bURF 0100
uSUTUN( I)=O. SURFOlOl

rUNPIF)=. bURF0102
UO 10 7 SURF0103

21 LOdT INUE SURF0 104
ITL:10 SURF 0105

ITS~)SURF0106
MTzIA85(MAIL(K)) $URFO107
N1T= 1.20 SURFOIOB

J=IR(14TT)

UEN=(Ti1-THTCJ,KT))/(Tt1T(J.1rTN,KT)) SURFOIlI

IFTH(JI,~r-THTCJ.KT)) 294.0,2940,295 SUQF0112
2940 JEN=0. SRO1

?9 C.NTJFON(CllJ1,T-CHT(J.KT)) $URF0114
URA=TUR(J,Ki).DOE4(IUR(j.£,#KT)-T0R(J,KT)) SURFoll5
,E.:ET(JK).OENoIRETIJ,1,KT)-HET(J,KT)) supro116
dRP TdHP(JKT).DENO(TdRP(J1,KT)-TBRP(JKT)) SURF0117
PRES:TPI(JI%.)UENO(TPI(J,1,I(T)-TPI(JKT)) SURFOIIS
IACT:OIN/CAPWK SURF01 19
KOUP=1 SURF0120
IF(CI) 247te97,a070 bURF0121

;) OOP:3 bUtQF012
CH0.0 SURFO 123
IF(tlF-2.0) 29q9,2989299 bURF 01?4

tit=O.SURFO 12b
,,O TO 2490 SURF0127

C--UPTION 2 PQ1'ARATIUN,) SURF0126

29 ? tStII=L IUF02
t1 tiL bUNF0130
bA=:URA/I20. SURF0131JS(I)=SA-nrIl)-PLtS(L)PLSC,1]OS1(I).PLD(K) .uRF0132USV1P(I):I)b(l)/OTH tbURF0133
HA=VCOS(,RMCRCZeSLSLMNgt'L8,PLUSOST) ,UAF0134
1F(HA-1) e991,299192992 5UwrOI3S

2491 .RI7E(6,t'993) 1,1(00) supr0136
,2493 rORMATI//cjA,£311A0 bUKFACE S11APL AT COLUMN ,IlS8Ii. AM RETUkNING5URF0137

I TO MAIN PRU5RA.4 WIlTH TMP = TH. OPTION IS 9I2.1H.//) buprF1jb
ivRITEjl(OUTd994) IJ,LMS(J)sEfAN(J). J=I19r4) SURF0139

d994 tokMAT(1OX,1!1IEMtI) ,)EMNCI)//C10O(.Z2,2EI2.3)) bURFOI40
,*tTUkN 5UNRF0142
L)SN( I) :05(11 *A buRFo144
US9Tl1N0I)=USUTb(I)*HA buRF0145
CMU=DSUTd (I)* RO bURF0146
ucIIEmz0 SURF0147
uCONv:0. SURF'1146
tiRA:O,. suRFol49)
wAU'0. sUwFOI57O

bURF0 151
SURF0152
SURF0 153

fis=O. bRO5
tiL=O. SURFOISS
£ TS~t* bUkF01S6
UO TO ?bb bURF0 157

C--uPTION 3 CALCULATIONS SURFO15O
2990 IAk5C=9000n. )QnS

UST(I)O. SU RF01610
uSDTH..ttI) :. bURF0 162

I)SNI)=O.SURF 0163
C'mD:C. alURF0164 M

'-~* J.SUPP0165
CH1'=O. SURF0166
e-'w~j. bURFO 167
o0 TO (24q9,299b2V9b)KRESr SURF0168

2 995 A=U(I)/(AC(K)@(I.*FACT*U(II)) SURr0169

uO 10 294J7 SURF0I1
e~t AU(I)/AC(A)4(1.*FACT

0
kt(K-))/1.PACTO(U(I)*R3(K-1))) bURF )172

8:-AetTA(K) .FACT4TEb(A)/( 1..FACTI;t3(K-1))) bURF0173
4991 CONTINUE SuPF0174

JCHIEm.q. bURF0176 -A
UCO.V:1) b URF0177
vF~vP 3(v~i bU'wFO178
.0 To 240O SURFOIl9

C--OPTION I PtIL.ARATIUNS SURFOIRO
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2070 bF=CMOOT (Il/CH bUkFO18l
vF=VF (K) SURF0182

PH1:2.4HRP*0F SUJRroils
IF(PHIi-.0) 2071*207192072 SUPF0185

2071 Ctl CMt(1.-.bPHDI bURFO 186
GO TO 2013 SURF0187

2072 CriC.(EXP(H)-1d*P11 SURF0188
2073 CM=CH*C~t1 SURF018

GO To (2076*207?,2077htKRESC SQRF0190
2076 AmUtl)/(ACtl.J*(1.*FACTOU(1))) 5URFO191

j32-Ao(IFACT
4 Td ((K)(1, ) SURFO 192

2077 A.U(I/AC(lN)(I,FACT.H0(-1))/1..FACT'(U(1).R8(Kc-I)l SUqFV0193
8-A.ITA(K).FACT4TBiI\)/(1..FACI*RO(K-1))) SURF0194

2478 CONTINUE SURFO 195
CMOL~tiPSV(I) SURF0196
1ABIABLS~I SURF0197
E4VX=CNOHF-d SURFOlOB
LPR=KWE (K) bUPF0199
I LO 12 1l SURF0200
IN! (12) =NMOIIPR) SURF0201
tsPG~CM SURF0202
CALL LUOK(12,8PGTHG(IIPR),0,0,0,0,Y2(1).y2(2),1) SUJRr02O3
IHG=IHE 12) suMr02O4.
VRM=VN SURF0205
1L01143 =NLU(1MG#IPR) SURF0206
1N1(14)=NHI(IMG91PR) $URF0207

ILOQ)=NO(IM*1 Pk)suRrO8
IN (15)=~NI 1MG*19 IPH) WUWr209
I1=1LO(14) SURF0210
IZ=lLO(IS) bURF0211
IFCIHI(I4)11l) 2409240,203 SURF0212

203 I(LI(15)-12) e40se409404 SURF0213
204 1A8CTT111,INGIPR).VMO(TTS(I2,gIMu,1,IPR)-TSIIIH(,,PIU) su~r0214

IF(TSII)-TABC) 240,240,205 SURF0215

- /--ABLATING SURFACE bURF0211h
205 IFIIA8) 20o9.2069207 SURF0211
20b CMUL=TLMC(ilIMG,1PI)-VRNO(TLMC(I1,IMGIPR)-TLMC(12IMGlI'N)) St1RF0218

CNO:EAP (CtAUL) 
0
CM SURF0219

I AI=j b URF02ZO
207 CALL LOUK(I4,CMOLTLMC(1,IMGIPR)hTS(1INGIP), SURF0221

ITCHEM(1IPAbIPR),0,0,y2('.),y2(3)92) SVRF0222
IRA=IHI i') Su'RF0223

CALL LOOK(15,CMOLTLMC(1,IMGIIPR),TTS(IIMG.11,PH), buRF0224

1R8=lk C151 bURF0226I
00 208 J=1,4 bURF0227

208 Y2(J)-Y2(J)4VRM*(Y2(J4)-Y2(JJ) UR0228
bT~y2( 1) SURFOe29
CALL LOOKCI9tSrTr(b.Mt),EPTIgMT),0,0,0,E~MIv,1ig) SURF0230
TSSU=STQST SURF0231 '
RAU=SIG*EMIV*TSSOOTSbOOVF SURF0232
EHR=CHWY2(2) .EM!VOUHA-HAO-AOST.ERFA SURF0233

C -----CONVECT ION CORRECTION 10 BE AOOEO SURF0234
OERR=CiI*Y2(4)s( (GRA-RAV/EMIV)O0I4IV.ST*NAD-A)*Y2(3) suRVO235
tRRC=ERR/DLRM SURF 0236
VITER(ITSp=Ct4OL SURF0Z3?
EITER(17S,=ERR bUk.F0238
CMUL=CtMOL.LRRC SUPF0239
IF(ILU(14)IIRA) 21092119211 SURF0240

?10 IF(ILO(15P11*li) 2129'119211 SPO~
212 CMHI=AMAAI(TLMC(IRAIM0,IPR),TLt4C(IRA-1,IMGIPRI9 SURF0242

CtMUL=AMAX1 (CMUL ,CMMI) 5URF0244
211 IFClHIC14)-LRA-1) Ze0*d2092I3 SURF0245
213 'FIl(S1~- 2092209214 5URF0246
214 CMMA:AMIN1ILMC(IRA.11,M,,IPR).TLMC(IRA.2Ir.4iPRJ, bURFO247

1TLMC(lRII.IIMG.1IPk).ILMC(lRB.*21140.1,iPR))/2 SURF0248
CMDL=AMINI (CMDLgCMMA) SURF024S
IF(1TS51I1-1 2209dl±b.216 SURF0250

21S E~k!HSaERR SURF0251

CMDL='CM4A SUPFO252

(bO T0 222 bURF02b3
216 IF(LRR*ERW;) 21692229217 SURF0254
217 CMDL=CM4MA SURF0255

iO TO 222 bURF0256
,18 ITL=55 SURF0257

LF(ERRC) 219,222*222 bURF0258
21)~ CMLLCMMI bURF0259

.o0 10 22 SURF0260
220 PIiS-ITL) 222.2219222 SURF0261 I

221 CMI)L=AMIN~tILMCtIt,1MG.IPR),TLMC(12IMG1Ilfr)) bU~R0262
P22 CMU=EXP(CtMUL)OCM suRr0263

IFCITS-SO, 4!2392239224. 'UQF0264
223 ITS=ITS.1 SbJRF0265

IF(AB(ERiP)-I.) 262*262. 207 SUHF026
224 uNRIT (6,2251 (VITER(j),EITEN(j).J:1,5I bURF0267
225 FOWMAII0t,7IiSURPACE ENLNGY BALANCE ITERATION bVoP//12X,26HVARIASSURF0268

ILE AND E)ROR HISTORY//(154910"10.3)) SURK0269

2264 WRITE(I6*2201 TNst)liHVHNERFA~IESTTABCEMIVUMIV, bURFO27O
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1HAUUjRAA~tb9CNCM9CIt9Y2(1) ,Y?Ia)t bURF0211

P26 toHt-d (//1OX.I0SHTMi.UDW..VHN.ERFX,I$*ST.TA8CEH1V.oMlV.RAO ORAAtbtSURF0274

wR1TE(6,.2202) VF,CNZ,ONHP,PHIFAC7,U'(1),ACOQtVRPENN(1),PLBS(1), SURF0273
lL6(IK)tCAP(K)9 VOL(IK)tTB(K'd SURF0279

2?62 FOHMAT(//1OA.76HVF.CH2,8NPtPfl1FAC1U()AC(KtVMPiEMN(1hPL0S(1),bURFo28o

L=KM SUR0oP82
lh=K-MMbURF0283

.RjIF.(I,,2pb3) MAIL (L) #MATL (K),#MM: IH ).MATL(K-I)PRA(Kq.H(K)tHA(!bln4F284
1I)RRtK-I)OUST(DouLsrot(1A A (K),MI(K)9AO(K)9AD(L),AA(lH )vPLA(rd,*,URFO2d5
2iPLU (K) PLCII'.PLC IL) .PLO (K-I) ,PLA(IH ) URF0286

~2b3 FOHMAT(/I/dlol)*A7LcL),MArL(K),MATL(tHM)MATL(K-),RA(K),tA(K)syR0287
IRA(L).,MdK-1),UST(I),DSTT(1),AA(K)9AB(K)tAD(K),A(L)/IOXb AA(K*MU~r0288
2.)P.A(K).9LOK).PLC)#PLC(L)PLB(K-)PLA(KMM)//l0X4l,,7EI2.3/bUF29
3JOI1-.7E2.3/30O~,3E'12.3//) SU.QF02q0

IF(Itb) 2;,t)6,226b.22lb7 bukro2y1

227CONIINUE i SUkF0293
L=O bURF0294
.1ktl9=. SuRF'0295
LL=ILO(1.) bUkF02 b,

0)0 22? Jm!L,IH SURF0298
L-:L1 SURF0299

-G.ALL LOOK(Lt).rLMC(J,1Hu,1PN),1LHCIIMG.1,1PRIITS(3,1HG1,!P)' $OMRO300
ItCh t4(lImb-l~iP),O,0,y2(l),Y2(3).2) sukro3oi
Y2(1)=TTS(J1MG, 1PA).V.IN'.Y2(1)-tTT(.J1NbIPH)I bURF03oZ
Y2(2aTCrEM(J1MG,1PN).VR:'40IY2(e)-TCHui(JNG9IPR)) SURF0303
bT=Y~t0) hURF0304

J~bQ~b
4
ST *bURr03o5

CALL LU0K(19,STtTr~oMT EPT1.Nr)9090909E.IV*UMIVtl) SURF0306
HAD=SlGEIVTSSG*ISb0cI4h SURF0301
LRRC1Y2(e) ,IVQURA-NA0-AQST4ERJ( bURF030d
LjThk(L)=LRNN SU)RF0309

,>2 VITER(L)=TLMC(JP4(,,1PR) bUkFO31O
WHIlE 09d IMY ~UPF0311i

226 iORMAT(//1)A.9(A1'LELTE -SURFACL TABLE FOR ANALYSIS. COMPUTLO USINSUI)A312
lu CURENI VALJES OF (.,-t'flA~rEtAv0, ANI) VkI!/12Ab"1MG = ,12//) bURF0313

7e') FORMAT t2XtjLN tiHlMtlOX.2orIENERGY BALANCE ERROR/'41As bukrQ3IS

t.=0 SuRF0317
IL=1LU(1b) bURF031d

jH~l~~l5) URF0319
UO 230 J:IL,ICN * SRF 0,320
L=L1 bURF0321
LALL LOOK(14 rLMC(J.1MU'1,1PM),TLMC(iINGIP,4), SURF0322
ITTS(IIIMGIA'H).TChLM(2,IMGIPR)*090,y211),Y2(3),2) SURF0323
v2(1)=YZ20.(TTS(j.1mG.,#IIPR)-YZ(1) )V(M bUI)V0324

sT=y2 1) SUWr0326 I
YSSo~bT-ST i uRF0327
H4LASGQmVT!SOfTbb0*VF 'iUI4VO328
CALL LOo)K1,STTT(1,M1),EPTlomr).0,o9oEMIVOMv,u) bURF0329
EHRCNW~ya(e) ~iVOA.HAUASTERFA t)UNF0330
LITLR(L)=E.*' SURF 0331

230 VITER(L)=TLMC(JV1MG1I'N) bu,~FU332

oITF(6.231) IMG SUR0334

.?1 OHmAT(/1?A~bHl'4G = 1115 UPF033b
.iRlT&(),a2a., (VlTt.H(J),ElTER(J),J:1,L) $uRF033,
ifH Tr SURF0337

C- - nAN-AtiLATINU byiRFACL I URF0339
C '.URF0340

?0C IAb~o bURF0341
cmu~o. ISURP342

1ElIKOUP-J) 44'00249192491 bURF0343
2400 1LOI16)=l SUPF0344'

Lii!(Ib)VKHI (1140IPH) W'JRFo3'.
ILO(I/)=1 bURF0346
IN! (17) fHI (IMG.1.lPk) buRr0347
bT=IS( j) I SURF0348

?414 CALL LOOl(1,ST-flSIl91Mb,1PR)91CHEM(I.!IMCi,.PR),0,0q0, bURF0349
1Y2(1) ,y2(;)) .1) RFN0350
CALL LOO)K(11.STTTS)(1.LMG*1.1IPH),CH.EM(1,1NG*1.1PR)# sbuROIsi
l0,0,0,y2(3l),I)t1) bURF0352

1 2'.1 J=194 b3JRF353
241 124J)=Yl( #.VRM*(y2(J-2)-ye(CJ)) 5uur03S4

249~1 CON I INUL bUkF0355

MiA.-S S ,6M b URF03568

uEkRLti.y2(.'l* IONA-RAU/EMIIV)00)1V-4./ST*RA)-A bURF 0360



ItH.RC=LRRaVOLWR bURF0361
v.ITtQ IITS):S1 !bURF0362
Elftw (ZtR.L SUPF0363
hT=ST-Ek#(^ bURF036'.

IRA-IH ( 1 SURF036b
IRtU=IR~(17) bURFo3bb

24 IF(IL'(I7)-I~d) 24J#2~449244. URF0368

IrTStI.RA.L.u,IPH)TTsIIHA-1,IM5.IPR))/2. bURFO37O
'I * bT AMAXjIOTSHI SUJRr0371

2-#4 itihi(Ma-INA-1) 2'.19,!'792.' hURF0372

P'4b f'SMA:AMINItT!b(ZRt4iiMG.1IPR)ITS(IR~3.lIPG.lpH). bURF0374I
IgTb(IHA.1,LH&,1PRnTTS(IRA.ZN6,IPR) )/2. SUR~F0375
:o1=AMINI SI ,TSHA) bURF0376

>41 IFIITS-501 ae4l24892b0 SUPF0371
? 40~ LTS=ITS*I bU.~F0378

IF('Ai(ER-1.1 260*.0609 249 bt~kFo379
ISoIIt (b'.abi(VITEk(J)ttZTEIR(J),J=1,b1) bURF0340

t-itn saS u T2ilt TOTH9 VIRM* RFX, HL9ST tTABC,#EM1V9 DMI V bURF0381
lNAU,U.kAA.u.CHCNCMhY2(!),Y2(2), SURFOU38

e I y2(1).1.LR,TS,1)JLToUUtlt bUQF03b3

Ji. OM P's0 (1, PLub4THUT9VNHRvAI*.,IItCEZ.fIIAW,,, bURF038

4.L(f') ,il'0, %)II) ~.PHGI(1) .11(1j)t ,L(7 H17)IlaSURF0385
bURF0386

Pll SOMIIX1JH~UHVMEFtlolT8oM~UItA*Rttt~ URr039a

* 1lk(la,.R9R9T*TOTI&X9I./I 123 6I./53!URF 03'93

"0O e52IJ~fL..1r' buRF039b

L=L.1 SUIV0396 ~

* ,T=TT5cJ.IMt,.IPR, bURFO400

I~sub:IT SURC'402
,(Ob( L-I-S0-bUV UkF 0403
LH'=Ch'YCC LI.EM[V-UHAtIAb-A*SI*LHIA bURlF0404

"0 t M= SUR40b'

qR IIt o. 5j)( v I~ (j ot I T- tJ) Jz140bURrO'408

L,'AL L(UaJt 9 fTIM)Ef(,T, 7 OOE1,MV buRF042(,
IS=O.lb btowF0411
LL=ILsGOUJ171 J*1,*V bUWF04fl

L1TELitlll bUkF O413

110 d4 J=I..ImSUPF 0414

L*- bURF041b
LbO LL (U-2) ,261.2auI.R91SOII~tP)TriMII~t~ bURF0433

?'L y2( 2,09 24(1i bURF0417

,1SlJ,(m)I 23k)b 63I bURF04:1,

Isb4 z t~ SURF0421
a 1,1)1066Ei-~f*bUV bURF O4?

1IHCPSEid1,p'I OH-HDASl F bURF0423
bb.LE(O-(04LCUVC sURFnt.'.
PS4 VI ~RJV )S bURFu425

6R I V:C (t),3 N Sm URF0427
agiStl692N( lID rU~~~LTRJ9;IL bURro'.'.'
I i1AVU(,1MRCLbIEMT8PLSU SURF0429.

TolA-1 2P 1, 912b bURF0~40

1160 CojIF,'UE-)4121200SR03

Ph S Y(1) =L)2A1d) D bURFO4bO
PQ PSV(1).CNUL bURF0435

I1)SU1 ~II ).) 26sI(1 i/n SURVO4..9

ITCsrI~e) * *F0 2bb CHL=(OCk.MQCON)*C SUR044
-- urrl bU ---------.-



LSN4l=S~j)oA SURF0451
2650 1S(1l=ST SUk4F0452
265 bO TO (205192652,26521.KRESC bUIRV0453

2651 TB(K):(FAcrTO(TU(K)*Ut1)*TS(l))4TA(K) l/t1..FACT
0
U(3)I bUPF0454

uO To 267 SURF0455
2h52 TB(K):(FACO(T(K)#,:1).ST).c1..FACTeN8(K-1))*TAIK))/(1..FAC1O bURFO456

I(UIJ.ttli(K-M) hURF0457
.? IF(KCENT) e6709267092671 SURF04.58

2670 PLUfK)=PL3(K)-O5(I) SURF0459
IjO T0 20572 SURF04(30

2671 PLti(K)aPL(,)OS(1)/2. buRF0461
PLO(K)mPLO(K)0OS( 1/2. SURF0462

2672 '.ONTINUE SUR?0463
u;4=(Tb (D -I dtl)) *U(I) SUNVF0464
UCONDI (1=uCONOI(1).UNOlH $URF04b
USUM=USUM.UN SURF~0466
UNPfK)=14/A'ClK) SURF0467
UCNV (1) UCUJNV SUIRF04b8
UCNVT(1)=QCUNV*AC(K)*D1NOCNV1(l) bURF046q .
UCHMI()=UCnEN bUlRF04 10
UCNiMTII)=Q..iiT(1) UCtISHNDTH1ACIK) bURF0471
URP=EMIV.OOtA !,URFOL.12
UHAU (D= 'RI SURF0473
uRAdT (1) :OAdT (I) URP*UTH0AC(K) SURF0474
URAU)(ID 'IAU bURF0475
.4RAUT (1)QKAUT(I).HAU*UTl*AClK) bU1RF0476
(..140T (1) Cmu !bUPF0477
tIED ji)=tiE SURF0478
CMT(I):CNTtiI)CID*AC(K)%DTH bURF0479
11 (1)ZtOUP SURF0480
1514(1ITZ SURFO,.81
I AuLSt ) IAtJ !)UdF044

ut1),CM SURF 0484

#,Z (1) =Cdt.p URF0485
"R (I I LAP HES)SURF0486

C--- NOUE UPOPPiNG PACKAUL SUAF0487
11'(PLbi(K)) 10.10.11 bUWF048t8

10 0f(K-(1-1H*M-1) 1391391LI SURF0489

12 IF(MATL(K-k)) 15-l,.1200 SUur0490
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