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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 the Aerotherm Graphite Surface
Kinetics (GASKET) computer code. This volume presents definitions of Fortran
variables, flow charts; and program listings. The work was administered under
the direction of the Air Force Rocket Propulsion Laboratory with Mr. Robert J.
Schoner as the Project Officer.

Mr. Sohn W. Schaefer was the Program Manager and Mr. Mitchell R. Wool
was Program Engineer. The GASKET code was developed by Dr. Kimble J. Clark.

This technical report has li2en reviewed and is approved.

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

A Fortran IV computer code is described which computes thermochemical
ablaticn rates of pyrolytic graphite surfaces, as a function of surface tem-
perature and pressure, assuming all heterogeneous reactions at the surface are
kinetically ccntrolled. The calculation of the chemical state at the surface
utilizes a film coefficient model which accounts for the unequal diffusion of
species. All homogeneous reactions between gas-phase species adjacent to the
surface are assumed to be in equilibrium. The specific surface reactions which
are taken to be kinetically controlled include the reactions of condensed-phase
carbon with water vapor, carbon dioxide, and hydrogen. Several options are
available for computation of the boundary-layer edge state required in the dif-
fusion model, including isentropic expansion or compression and normal or oblique
shock wave calculation procedures.

This computer code is designated as the Aerotherm Graphite Surface Kinet-
ics (GASKET) program and provides surface mass balance quantities needed for
ablation predictions by the Aerotherm Charring Material Ablation (CMA) code or
the Aerotherm Axisymmetric Transient Heating and Material Ablation {(ASTHMA)
code.

Volume I of this report contains descriptions of the fundamental physical
events modeled, the mathematical equations solved, the informaticn required for
input, and the results output by the computer code. An input (card format)
user's gnide is provided along with sample input and output listings to enable an
unfamiliar user to successfully operate the code and understand the results.
Volume II of this report, presented herein, contains supplemental information on
the specific Fortran IV routines. Included are program listings, flow charts,
and definitions of Fortran variables.
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SECTION 1

INTRODUCTION

The computer program described iin this user's manual is the Aerotherm
Graphite Surface Kinetics (GASKET) computer program. This code was developed
from ar earlier Aerotherm computer program, the Equilibrium Surface Thermochemistry
{EST) computer program, and was designed to solve the specific problem of kineti-
cally controlled graphite ablation using a very simplitied form of input data.

The purpose of Volume I of this user's manual was to enable an unfamilar
user to affectively utilize the GASKET program. It contained a general! descrip-
tion of the problem the GASKET program solves, an input data deck preparation
guide, and sample problem input and output. Volume IXI of this manual, included
herein, contains the following additional program documentation:

) Definitions of all Fortran variables used
e Flow charts of program logic for each Fortran routine
' Listings of Fortran IV source decks

@ Listings of the diffusion factor data and equilibrium thermo-

chemical data built into the program

These are given in Sections 2, 3, 4 and 5, respectively. Three other
documents of potential value to a reader desiring a more detailed exposition of
the theoretical fundamentals of the GASKET program are References 1, 2, and 3.
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SECTION 2 7

FORTRAN VARIABLE NAMES 3

The names and definitions of all Fortran variables used in the Aerotherm
Graphite Surface Kinetics (GASKET) computer program are given in this section. :
Since the GASKET code is divided into many relatively small routines, the majority
of all variables are included in common statements. These variables are defined

first. In addition to the names and definitions of each variable, an abbreviated

name of eack routine in which each variable is used is given. The key relating
the abbreviations to the names of the variouc routines is given below.

The remainder of the Fortran variables not appearing in common statements

are presented for the specific routine in which they are utilized. The order :

corresponds to the order shown in the following key to routine identification.

KEY TO ROUTINE IDENTIFICATION

A ACE MAIN ROUTINE :
AF AFMAT CONVERGENCE CONTROL g
AL ALPST MASS BALANCE INITIALIZATIONS PERFORMED ;
B [ BELCH ESTABLISH ELEMENT/BASE SPECIES CORRESPONDENCE
C ' CRECT PERFORMS NECESSARY CORRECTIONS X
M IMELM INPUT OF ELEMENTAL DATA _ i
IN INPUT GENERATION OF THERMOCHEMICAL DATA
KT KINET ADDS KINETIC RATE TERMS TO MASS BALANCE EQUATIONS
RN KININ INPUTS CONTROL CARD
M1 MAT1 SETS UP BASE SPECIES MASS BALANCE EQUATIONS
M2 MAT2 SETS UP NON-BASE EQUATIONS
M3 MAT3 SETS UP CONDENSED SPECIES EQUATIONS
0 OUTPT PUTPUTS THERMODYNAMIC PROPERTIES, SPECIES MOLE _ 3

FRACTIONS, AND PUNCH CARDS
P PROPS CALCULATES AND OUTPUTS K ANN Z MASS FRACTIONS,

Z DEPENDENT ENTHALPIES ANJ OERIVATIVE THERMO- 3

DYNAMIC PROPERTIES 4
R RERAY INVERTS SOLUTION MATRIX i

! sC SCALE CHECKS THE SIZE OF CORRECTIONS AND ADJUSTS COR- ;

RFCTION ARRAY :
sQ SQUEE SQUEEZES CARD OUTPUT FORMAT TO INCLUDE OPTIONAL

OUTPUT

RELOCATES THE SOLUTION MATRICES

CALCULATION OF SPECIES THERMODYNAMIC PROPERTIES

SETS INTERNAL CONTROL INTEGER ARRAYS
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LIST OF FORTRAN VARIABLES
- APPEARING [N-COMMON—STATENENTS e -

VARIABLE ROUT INE(S) IN WHICH
: T TNARE DESCRIPTION — bl - - VERIABLE 1S UTTLIRED
AA PRODUCT UF PRESSURE TIMES MOLECULAR WEISHT, AsAF+ZeT oML sM3+5C4P 40 B
2 ACHSO STATIC PRESSURE SQUARED 0sPs2

ALP(K)  INPUT “ASS QUANTITY ub ELEMENTSs EQ 25 OF NASA CR=-1064. ALoM1oM3

ALPT (N) NUMBER OF ATOMS OF FuLcoENT wITH ATOMIC NUMBER JAT(N) IN A SPECIES. [N

ATA FIRSY FOUR ALPRANUMERIC CHANACTERS IN ELEMENT NAME BEING INPUT. b
ATB SECOND ¥ UUn ALPHANUME=IC CHARALTERS IN ELEMENT NAME BEING INPUT, A -] o L _
‘ ATC LAST FOUr &«LPHANUMERIL CHARACTERS IN ELEMENT NAME BEING INPUT, o .
BN} ERRORS uStw wlvH CUEFFICIENTS TO Y1ELD CORRECTIONS IN CHEMISTRY AsAF s Ml oM29M3
TTERATIUNS. - T T T Tt - T -
BE(J) TENPORERY VALUES OF FHE-ERRORS IN-THE-MASS-BALANCE €ounTions, MEYHRIMS - - — -
BY TEMPORARY VALUE OF Tnt L0806 Of Trf PARTHAL PRESSURE FOR EACH BASE ——mYivM2— - -
SPECIES. o ) e
gt SAVED vatle UF g(l) vu~ING INVERSIONs EQUALS SURFACE EQUILIBRIUM AsAF
ERROR FOR THaTl OPTLUM. - o= cofle W oo o e e e
Cix) ATOMS UF ELEMENT K In CURRENT SPECIES.— - - CIN - -
CIJ(KyKK) GRAM ATUM OF CLEMENT n 14 <ASE SPECIES MR — - P —
CHF | THE FACTOR BY «HiCrt att CORRECTHONS ARE-DAMPLO-BURING CHEMESTRY - AvSEvC - —- — ]
ITERATIONS. 4
CP(J) SPECIFIC neatl., TeMloM2ePe0
CPF FROZEN SPECIFIC nEaTe Ml oM2:M3
z'; CPG FROZEN SPECIFIC HEAT uUF LAS. T . - M1sM24P - '
5 DKPT(M)  SUMD/RT _ . "3 -
OMCHI NOT USED IN PRESENT vERSIUN Ut PROGRAM - a B 2 T
OMCLO NOT USED In PRESENT venSION OF r’RO(.S.R*AH .t— . ) .." T —i( ~ ”_ B . - o é
QUMIM)  DUMMY ARRAY KT 4
4 oumMI LOCALLY USLD DUMMY yacApLE . .AvAFvAL;Tv;HoNZvSC
’ DUM2 LOCALLY UdtD LUMMY yax1ABLE - o . h ToM1loM24C .
- E(N) ERRORS IN CHEMISTEY cuUATIONS (MASS UALANCE ERRONS FOR N EQKM‘L T0 A"nx.nzma..s.c'o
E OR LESS THAN IS®*. pQuILlgRIUM ERRORS FUR N OREATER FHAN 1SW; WHERE —
yf 15® IS Tk NUMBEWR uF ELEMENTS INCLUDING ELECTRUN) o R
[vi' EAK (M} ACTIVATION ENERGY FOR ™ Th KLNETlc'ALLY-CO‘v‘v;;bO;LE—D:ETc—I—lbl;T;EE- -KT-"T CoT T
i EQNe (ab) 4 P e e mo oo = e -
E EB () MAGNITUDE UF LAROEST LONTRIBUHON- TU K Tr-MASS-8ALANCE, - — ~— — —MivMZyM3¢SC

£BL (KD MINTMUM CONTHIBUTION ACCEPTED TO ® Th MASS BALANCE » €87 (10W¥8T, — ~WIMZWMY - o 3
o EL MaxIMuM EQUILIBRIUM £RROR. S — - c - EVAPIMITMZYMI—— -
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4 S - LISTOF TURTRAN VARTABLES™ - - -
e APPEARING 1M COMMON STATEMENTS
4 “YEIIASLE = —— ROCTIRETSY TN WRICH — -
4 NAME UESCRIPTION VARIABLE IS UTILIZED
E - - - T - - T
.
. TN WAYTRUL WASS SAUENCE ERROR; T e - - T = “KIRPINY T T - - I
{1 g IRROR N OVERALL PRESSURE BALARCE THRM2IMI
TR~ TEMOERATURE EXPONFMT- POP 3 Tr RTNSTICATLY-CONTROLLEDREACHONT—— T — —— — - -
SEE EGNei1+5).
FAMA(L)  FIRST FOUR CHARACTERS UF BASE SFECIES cmnlcu SYMBOL FCKX EACH 8
. ELEMENT . - - - T
PaM B(IY LASY FOUk CHARACTERS OF BARSE SrECIES CrEmICAt SYmyor—Por€EsCtr— — % —— - -
ELFMFNT.
FAMOA(J) FERST FOUx ALPRAMERTL CHARACTERS re& mE CNENICAL SYMBOL or TME lN.FoAL-SC-O
J T SPECEES. - - -
FAKCB(S) LAST FOuR ALPHANUMERTE CHAPACIERSFOR -THE CHEMEICAL SYMBOL €F HHE — HhhitvAtyd - -
J Tm SPECIES,
FFen QIFFUSION ¢ ACTOR INTNUUUCEU bY THE APPROAIMATION FOR DlFFuSlON zolNoAL.‘l.NhNZoC-Poo
COEFFICIENTS ny € |9 OF NASA CR=1062% -
FFA EAPONENT Un MULECULAKR wEIOHT CURRELATION OFDIFFUSIIN FACTORS: - - INwAL - —-
FFF RATIO OF uUAS MOLECULAN WEIGHT TO ¥muz, .- “ToMbyNpyr- — -
K: FFENLY: vatut oF Treg O1FFUSTUN FACTOR OF InE § Fre-tnPtt SPECIES. - MRt - — -
- FKF (M)} PREEAPONENTIAL FACTnr FOR M T KINET IER tY-CONTROLLEDREACF Oy w¥ Oy ¥ Co- -
SEf FONe («t)e
FLIO FRACTION OF a SPECIF> whlCH IS L'OUIO. A+TeW340
FRUIK) TEMPORARY VALUE OF veasiJe) FON (‘URPENT VALUE OF . "
GAM ISFNTKOPIL EXFONENT UsPeZ
¢ GAMER INPUT 4ASY FrnCT1dih/e FRACTION WeIOGHTING FACTOR EXPONENT, KNoZ
i GAME Y. UNEUUAL DIffUSTUN £XPUNENT ON DRFFUSION F2CTunS, ZoINsALSPSO
e —— - .
GAMF (K}  OEFINED of EU 79 OF w~asa CR-10bae SLaMEM2
3 GAMH(I)  OEFINE" - Y EUN.(BO) UF NASA CH=]064. MloM2oM3
GAMK (1+J) OFFINED BY EON. (31) OF NASA CR-]064. Ml
§ Hd ENTHALPY UF THE o T SPECIES. T.Nx.nz.P.O
k. HCH SAVEND VALUE Or MIXTuxt TOTAL ENTHALPY. 0sPeZ
"G GAS ENTHALKPY o
i HIP ENTRALPY INFUT, Zvm3s0
L HMELT ENTHALPY OF FuSION Fur SPECIES wHICH IS CUKRENTLY CHANGING PMASE TeMIs0
s ) (SOLIOZLIQUIM . - B
.
} HOS ENTHALPY OF SPECIES In CLOSEU STSTE® ASSIONED EnNTrALPY SUCUTION, MiyM2 -
18(K) INDEX ON SPECIES wITr LARGEST CONYRISBUTION Tu 1 1+ MASS BALANCEs  M)sM2yS€sC
3 SURSEQUENTLY ORDERt. ON o wITH DUPLICHTES SET TO 1000.
i -
B B L - - [ U PP e . i




— - ——  TISTOF FORTRRA¥ARTABCEY S S eme ==
QPPEM(INS lfl Cm STATE!NTS

_ R - “ROCTINETSY TN WeICn
VESCRIPTION VARIABLE IS UTILXZED

Tt - CONTROL PEAS FOK BAST TPECIESIDENTICRL YO IPCTIY CRCEFT DURING ——TFYRIVMZISC —
SEARCH FOR SURF AL € wEr,lzs IN SuRFaCE EQUILIBRIUA 091!0“.

Icny NESATLVE INOEA o E_L:DiNT cmf.sromlne 10 K Tn sASC ;PECI;:. 8
10C UNETY ArwarSe unusSEp In PRESENT ¥ERSION OF PROGRAN.  i¢] )
1ER EUUATION NUMBER TO RLPRiSE'.‘IT NOWLY APPE.‘RIMG CONOENSED SPECIES. AF 9M2.SC

) LA ) CONTROL FLAG (p30AS, =12 NONPRESENT CONDENSEDs oIx PRESENT COKD- Ao'NvALoToNloNZoHJQSCQCcPoO

EFSED, PRIOR FLAGS UECTEWENTED BY 3 If—SPUCTES TONRTXINS. NONPWESZNT—
ELEMENT OF INCREWENTED 37 5 IF IT IS A 0ASE SPECIES AEPRESENTING
4 WONPRESENT ELEWWTT. ——— s

IFCX  CONTROL SL&G #0R THE CURRENT SURFACE SVECIFS:—— — — —  — —drsmzymy— -
4 1L HES NO CURRENT PUNCTION—— — — - -— - -
x IFRZ CONTROL FLAG INDICATING FROZEN COMFOSITION-CACULATION, - ——arEve——
; I INDEX USEU TO COUNT SPECIESNOT CONSIBERED-AS BASE SPECHES: — —- ~ZviN ————

IL INDEX ON FIRST CHEM-3TNY FOQUATION TO-BE—90L¥YED wifOR ¥ TyRFyRy- — -

AN 2 FUw RNOSN T,

MKy ROW aNt: COLUMN INDEX iu INVERSION uF CIJ TO un, IN:8

, IN NUMREr OF tQUATIONS oEING SOLVED (HAS Tht VALUE OF “"E— LOCAL T _onf_o-”.; )
; vakIasit ISPu IF TEMPERATURL 1% UNKNOWN-OR—IIPU~1- IP—TEWPEmATURE  ——-
L F~ KNGwh) .
IOAT(N)  INDEX OF N TH OMITTEU ELEMENT. AL
® FLAG INOICATING THE IMPORTANCE OF EACH SPECIES IN THE MASS BALANCE Ml:NZ-SCvC
IR¢¥) NEGATIVE INDEX OF oASE SPECIES CURRESPONOING TO ELEMTNT K. BrALrH]oMZ
IRE INOEX ON NLwLY APPEAMING C6NOENSEO s.PEclr.S‘. o A;.nz_.;u.sc.o
Is NUMGER OF ELEMENTS INCLUDING ELECTRON. S s IMINIBIAL ST IS MZsH3sSCoCeP
3 IsP NUMAER OF ELEMENTS xuc'.uu.‘x_r; ELECTRON PLUS UME. ‘ T nBiALmz
3 15PQ ISP2 + NUMHER OF PRESENT COWOENSED SPECIE.SP— ) C AWAFaMLIM2NM3.SC
15P2 NUMRER OF tLEMENTS TNCLUOING ELECTRUN pLUS TwO. a ].mm;;.a
. 17 VALUE OF ITS AT CONVENGENCE. T - 89D
' ITs COUNTER Fux CHEMISTRY ITEATIONS. ﬁ AR ZeT NI MZIM3NR 0
IxC CURRENT INUEX OF o PRiME CHAK ARRAY. I
IX6 NOT USEQ IN PRESF T VERSION OF PROGRAM e B T
J INJEX USED TO COUNT THE CANOIOATE BASE SPECIIE-ST ' AT
JaN TAPE UNIT NUMBER WHEWE menuucnznxcn SPECIES OATA ARE STORED. oA
AATUN ATONIC MUMGER OF an eLEWENT dn1Cn comAms ALPT(N) AToMS N A N
SPECIE. == SL5S

oIS INOEX 0% SURFACE CONUENSED SPECIES. - T ATAFTINGML o M2INRY-P

e




— XIN
KK

xS

KKA
KPHA (N}
xout

KR (M)

KRALP

KRK(1}

XRI2

LAH]
LIM{TIe D)

LLIN)

HA (M)

MELT
HODE
MOL
M7

Mnx

NFEATIY

V.
3
- = TIST OF FIRTRAN VARTABLES - - —
AFPEARIKS lN cm STATE!(NTS
— 7T ROUTINETS? i WRITH
OESCRIFT ION B VARIABLE 1S UTILIZED
SPECIES IRDEX OF K YN CAROTOATE CONOCRSED SPECIES. o= VY
ATOMIC WNUMBER INGENTIFIZR OF T'N x Tt FLOMENT TNPUT. - T T TINGINGAL TR WNZ.P
NURBER OF TAPEZ PROK WIICH DRTXIS RERD: — —— T T T ERIVIRRINGRL -
TEMPORERY vALUE OF SPECTES #OSITION InpEX 1.8, J T SPECICZSY, w
PLAG ODESIONAT INO WnFINER PRESSURE OR MACH NUMBER 1S USEDde —  — 2 -
1SENTROPIC ElPANS]uN.
FLAG IR CARD au!ouv fORNAT CONTROL . Z+0
PHASE InbEs FOR SPECIESe l = GASs 2 = SOLID, 3 = LlWlO- N
NUMSER OF TAPE ONTO wriiCr QATA IS WRITIEN. AvAF oZs 1Mo INsgeAL e ToM]}oSCoPe0
CONTRUL INTEGER ARRATY AsAF 9Z o 15 o INoAL sToN1 o+ M2oMIsSCCoPr0
CONTROL FLAG #MICH INUICATES Tisf KEED ¢ 0¥ KAST BALANCE Xu- asZeT
ITIALIZATION, I - -
INPUT ~ONTROL INTEOER ARNAYS - — = R tykNgOsY
CONTROL #LAG CALLING LOGIC #itiCrt INSERTS u PRIME ¢ALUES i z-
wATRIX Tu HEDUCE ILMPERATURE INCREMENTS IN © PRINE H.ﬂﬂll-
INTEGENS USED TO ESTALISH ELemENT BASE SPEC.ES coﬂﬁtSPO«i)tuCE. lanAL
wWORK In(- MAEREX FOR BASE SPECIES-tiEMENT coR«ESPONOENCE EVALUA!ION. 114
ARRAY OF FraGS OESIGNATING wnlCn XINETIC REACIIONS ARE X7
CONTLOLLING, SEE StCTION 2.2 OF NASR CH-fOte. = = -
ARRAY AF TucNTIFICAYION NUMBERS +OR TrE KINETICALL v=CONTROLLESD ¥ - .
REACT I,
INOEX N »rASE CHANGENL SPECIES. Ted3-0
STAREL v-aLui *OR Kkeld, AeAF o2 o ToMI oM2eM3
UNUSEL VAM{AnLE EN OHESENT VEHSIUN OF PRUGRAM.
NUMBEw o s INETICALL Y~CONTROLLLU ReACTIONS, KTe00T s
NUMHE® OF o PREIME ENTRIES INSERIED IN < PRINE MATRIZ YO DE- i
CREASE TruPERATUNE INCREMENTS.
HUMAER OF SPECTES. AF sZ o INsBvAL s ToMReSC ol sF e
UNUSED VvARIABLE IN PHESENT VERSION OF PRUGRAM,
COUNTek wrifCri JUENTIFIES CAtCUrmd [ON NosutR I Tt SEQUENCE -6F—— - —xo [My Htyitne --
~TaTe CarCULATIONS aSSOCIaled ollr & GIVEN PRO&LEH.
NONCONVE ROENCE FLAG, 0=CONVERGENCE » l:NONCONVEQGENCE. AsAF o ZoALsToP o0
NUMBER 0F SPECILS Fnr wHICH UIFFUSION FALTORS, tFlJr. ARL 10 8t ZeINeAL
oERD Tt S -
FEIRST FOUr ALPHANUMERIC CHARALIERS IN Tht CHEMICAL- SYMBOL OF vt
SPECIES FOR wniCn UIFFUSION FACTORy FF(J) IS BEING READ IN.
.
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Tuutlen) VALUE OF TU(K.1) STOREQ IN UATA FUR J Tn SPECIC.

uor NORMALIZING FACTOR IN GAUSSIAN ELIMINATION,.

T TEMFORAKY VALUE G & SPEL ES MOLECULAK wtIGHT, ASSIGNEO TO wTm
Fok tACH SPECIES. -

\(d Inl:TAL vaLue OF v(0).

R R T g




———— cH5F OF FORMRAN-VARIADLES—— —— —— — - = 3

APPEARING IN
© CYRARTASLE — e~ — — - ——
NAME OESCRIPYION 3
ST . T - - o - e I - i
an EIEL/(EAEL-X.)-l./ELK..:FlGHl‘lNG FACTOR IN LINEARIZING
e . e e e
Etx - NETURAL TOGARITRM OF EXEL. = s LS
"EXEL —  PRRINY S 1L E=35) / tPRP MY ¥ 1 E=35 T TRAT IO O PORWARD—TO RCYERSE - - — ——~ S

ORlVlNG POTENHAL IN KlNETlC EQUATIONS.

FFX(M) SECONU oRACKETEO QUANTITY IN EQN, (47).FOR M TH KINETIC REACTXON.

FRK(I,J) lNHlBlrlNG SPECIt PARTIAL PRESSURE COEFFICIENT FOR I Tw BASE g

D 3 TH einETH-ReaCFHOM—SEEEON—taThs — - - 1
- HHEL — -———ACPHANUMERTE QUANTEEY -REPREVENHING—FHE-REACHON-INHBHHING —— ———— — -~ .~ - —
SPECIE *.LH'. 4
HHF ALPHINUMtNlC OUANTETY REPRESENTING THE REACTION INHIBITING S . s
‘ o SD;C'L 'F"". - ; ’ T
1 LOUP Tnur s »
n LOWER LIMIT UN DU-LUOPs EQUAL TO J OR L.
| ¥4 UPPER  IMIT ON uO=-L90rF. EQUAL TO IS OR L, ) ) ) - -
J LOUP [w.ta 4
3 FLAGSEQUAL TU 0 UM MA(M) , LOOP INDEX. o E
KRT SAVEU VALUE OF KK(T7)e . o : -
L LooP INUEA T B - ‘
M LOOP Inuek T o i ST T
LA MatK) T - - T ) T T ) ::
MM LO\.JF’ TNue ¢ . . S i
Mp MM o S T
PPX (M) FIKSY anAcKtTED UUANTHV 1N EON. (47)y FOR ;—T:KX—N-E.T—XE REACT!ON; -

PRMU(T M) PuU(l-M)-'(Hb(IOHb
PSI(Es 1) InHIBETING SPECIE PARTIAL PNESSURE COEFY lClENT fOR TRE I Th BASE
SPECIE AND J TH cINETIC REACTION-SEE-€ON toPre — -

RY 1.v80%e 1 o E
—~ sump SUMMATTON OVER UASE SPECIES-OPPRMULITMI®NTIITSEL-NASK CReI068s — = 3

SumK LUMMATIUN OVER UASE SPECIES UF PRMUTIIMY®VINK(T) iSEE NASA CR<I0GA. -

sump SUMMATTON OVER ‘BASE SPECIES OF PMUTISMI®YTIIVSEE NASA CR-108%, — — -~ — - -

) SUMMATIUN OVER BASE SPECTES OF RMUAITMISrIFvSEE NASA CR=106%. -

vK} PRR (MY PP (M) —— -

[ ! .

VK2 aa TEMES THE REACTION RATE COEFFICIENT OEFINGO BY EUN(46)s |

. . -t 1




SPRRTT T

o) G

= 3

LIST OF FORTRAN VARIABLES e o -
APPEARING IN ;J
 TVARTRBCE - SO E T . T e - - . j
NAME DESCRIPTION E
ccassaee - - - - oW iadas bt - - —— R - - ';
t LOOP INuE® 1
- ———— p— ———— . —— e e e ——— - — — Zl
J LOUP INUER E
K LOOP INuEA 2
I - _ e 3
KRA (1,00 SEWUENFL UF INIERML CONTROL INYEGEN ARRAVS-SEE KH(I). ;
KRKS 5aVED VALUE OF KNA(3sJ) HICH CONTROLS HOW THERMOCHEMICAL 4
DATA s GEVERATED Kt
KRKSS SAYEDR VALUE OF ARA(Iv-wHICH CONTROLS HOW-THERCHEMICAL 1ATA 1€ E
LENERATE U
KTC NO» FROLLN-EDGE TEMPERATURES PLUS NU. SURFACE TEMPERATURES
Yt US SFVEN. il o 3
KFF wuMmEr UF ENTREES IN FROZEN-EDGE FEMPERATURE ARRAY, - - -- -
kTS NIMBER UF ENTRILS IN-SURPRCE TENPERATURE- ARMAY, —— ——— - —-- ==
NCT NUMBER Gr STATE €ALCULATIONS-REQUIRED -FO-DETERMINE THE EDOE-STATE,
NETL nETe - - - - 2
NCT2 NCTexPF S =0 eco ° @ §
NCT3 NCT2¢1 OR NETel - > = 3
NCTe NCTPonTD OR NETKTS - o = i
NCTS #(F3e) - - - .
NS TOTAL wuMEw OF CANUIATE GAS~PHASE SPEGIES PLUS CONDENSED-AWASE 4
CaRpB0- £
»e IDEAL CrAMBER PRESSURE, SPELIFIED WITh PROPELLANT FLaME
TompeRe FonE, E.
pRA(T SEUUENCE UF PRESSURES USED Ite STATE CALCULATIONS. '
TFe(D ARNAY OF FRUZEN-EOSE FEMPEPs TURES,
TSAl) ARRAY Or SURFACE TEMPERATURES, e - )
WPA(L, 1 SLUUENCE UF INTEMNAL VARIASLES UESTONATING RELATIVE AMOUNTS 1
UF CuomMPuntenNTS Le2e AND 3,
28(1) SEQUENCE JF THEZHMUDYNAMIC vnklAqu_s (Ttm’gﬂuuﬂt. tNtNALPn :
USEU It >falt CALLULATIUNS. &
z€ INFUT TreaMuuYNARIC VARIAGLE+ -FERTAINING 7O (MAMBERs SHOCKWAVE s p
UR HOUNUANY LAYER EGGE.
2
- - 2
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APPEARTNG W
- - AT — -
DESCRIPT 20K
o . i N S ——
VALUE OF 7(J) wHEN J IS A BASE SPECE €s c,.mu-ru GLING “ONSIDERED
XS SIRPRCE SPECIEST - s
LOOP TRUICES: - D —— = P e 3o === =0 -
SRYED YL UE OF JCv = - em—— ————
SAVEQ VALUE OF ¥$s ——————~ —~— . = —
LIST oF FORTRAN VARTABLEYS - - —_— = -
APPELRING IN
SUBROOTINE Aty - 7 =
DESCRIPTION
AHSOLUTE vALUE OF CUNTRIBUTION OF A SPECIES 10 A MASS BALANCE «
€ur VUM-0ASE SURFACE SPECIE> BJC 15 IGENTICAL 10 E(JC).

au50tuTe VALUE ¥ tuUlleRlUH‘ ENRO“ FOR A *LCltSn

“550LTe c<RUR UF CUNOENSEO SPECIES dthG lNlRO‘JUCED DURING

CIRRENT 76 ThON, ~—————— = — = ——mitm——ee e — =
GEALLY UEFINEV WARTABLE: - - - - S—
LOUP twuicES. — - =a = = = == e
ErurF Inn 0K FOR CONDENSED—SPEREEST — - ——— = oo
. EACH NOM=RATEGASEOUS SPECEES INIFIALIZEDFO- 2ROV SEFFO- ~ — -
undTY T SPeCIES IS SIGNIFICANT IN ANY MASS BALANCE.
Lo l-:uuifv.
LOOF LImiT = N (NUMBER OF S?ECIES). o . -
LOCALLY UEFINED VTRIAGLE- o N 4 I -:“ i
FOR PRFSENT 0 N'-UASt SPECIES AND CERTATN NON NEEN? sve&s T -
HIHOST CUNSTUEBRED RS POSS IBCE-SURPACE -SPECIED v Wi SPRCHES— — - - -
MOLECU: mre AEIGHT/\:AS PHASF !u..truLAR IEIGH'I.
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= S ———tisT-OF FORTRAN es— - — — -
APPEARING IN
OESCKIPTION

ABSOLUTE - ALUE OF RATIO OF A MASS BALANCE ERROR TO LARGESY TERM

THRY WL”° BRURNCE,
SAVED VALUE UF RINFIT, e

LOCALLY UEFIHED vARTASLE. -

SELECTED VALUE "UF RIKIIT USCO FOR-NORMAL TR L 000 oINS T

ERKCR [H-ENTHALPY PER -ASS]ONEDENTHALPY—90LUHONT -+ ———- —
ERAUR [N MASS BREANCE RELATION: e e m—
LOCP TRUTTESS

NURBER OF ~CLENENTS INCLUDING THEELECTRON PLUT FREE, — —

Toof THuEx - -
LOCALLY DEPINED INDEXT - -
L00P btz ° BB =toes -
VARIABEE IN UNUSEL PCRTION OF CURNENT PROORAM YERSION, —- - -
YARIABLE In UNUSED PORTION-OF CUMRENT PROORAM YERSIONG - —
VARIABLE INUNUSED PORYFON—OF CURRENT PROGRAM VERSION, -
¥orikott IN UNUSED POrTion ofF CURRENT PROGRAM VERSIONs -

YARTIABLE HeUNUSED PORTFION UF-CURRLNT PROGRAM YERSTON—

NUMBER uf SEGNIFICANT SPECIES PLUS NUMBER OF NON PHESENT ELEMENTS.

ENTHALPY OF-FUSTON OF & SPECIES F FEMPERATURY -ENUALS FUSTEN
TEMCERATURE OF YHAT SPECIES.

vaRiagte IN UNUSEu PORYION UF CURRENY PROGRAM VERSION.
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LISt of FORTRAw YARTAGLES T -
APPEARING I

DESCRIPTION

JLAPORARY VALUE O o PRIME C(rAR.
VALUE OF ulfF:JSIUN— u-r"(mf.m IGAHD-(; PUNCHED OUT ON CARDS. V -
YEL®Rrgs MASS FLURASLEM/FT, SEC

I'Rl_(.:lnu of CONUENSED PAASE SPETIES wniCx 1S SOLiv. EQuAL To
1-FLE5, - - - - -

GRM/ tuRM=14? - © o e o = ©

SYStrm eninaLPy In stortems = o e =

et - em———— - = — . m — e — e e - —
0.01 AT WAYScUNUSED INPRESENT VERTION-OF HOUTIME.- —— - ———

urs1.8 —- e e
THEMeMTPTeT. 8, SINCHC ENTHREPY T — — —— e e — .

ENTRELPY OF LTOUIDS ONCvs BTUrLE. e =
ENTIALDY BASEDUN"ZT MASS FRACTIONS 1IMCLUDESGAMEX DEPENBENCEYS— -
LOCP TU™EST T Tt - s e

INTEGER ARRAY FOR CURPPESSET PUNCAED CARDY QUIPOT FORMAT, — — — -

INERTIF ICATIUN NUMSER FOR PUNCHED CRRD OUTPUT, TcoTTT

SAYEL VALUE - OF RTHY & o e e e e @ 0 G
FLAL BSTU UN PUNCHEL Caflt Ouiddis = = > e

LNoP wwer I JE

LOuP wuEx o= = - - - c e e

PRESSURL TIMES MUZ OF €0 22 OF “asSk CR=1062 -

usns iy UF 0AS PriaSe SYSTeMs LOM FTee3; -

ITAFIC cnTHALPY UPSTREAM-OF SHCCK wave, Coomm s T
SHOCK AwWutE IN DELNEES,

eyTeuy ot GRS PHaSt SPECIES CAL/EM DES.N.

(PoMesysiEM ENTRALPY) s SAVEU NURING GUTPUT CALCULATIONS.
tNTreury of LIQULIDSSY CAL/Om Utt.Ke

SUMMATTON UF VN(J} tUR CURNDENSED SPECIES

SYsTew eNTRUPY SAVEU OQURENS OUTPUT CALCULATIONS: CAL/Om OEG.K.
vaLut or TIME SINCE LAST CALL OF €FiME.

SYSTEm femiER: Turts UEDe R.
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APPEARINS ifd

- ——— > - — = =
i = -~
NsE QESCEIPTION
T I — oo — — T ———— - —— —_——
VELEQ SQUARE OF FLOW VELOCITY FRUM ISENTROPIC EXPANSION OR SHOCK
T STt STCORTtUDmtTNS T - — s omm— - -

L Vit UNUSED VARTRSLEIN—COMPRESSED CARDFOMMAT,— —— —————— =00 =

g SOLECLL AR EISHT UP 8RS PHRATE SYSIENS T -
- MOLOCUL S AETENT 0P CICUIO ST ROTUSLOIN-PREERT-VERSTONOF— — - ———- - -

PROORAN—— —  — - — = — e °

¥SD ERX IS NTIT PG L EES0T TP RRARETER VIZD TO AVOID O IvISION BT - — - - ——
ZERD IN CALCULATIGN 0F WIS,

uTLS SAVED VALUE GF THE SUMMATION VN(J) ¢ W¥M{u) UVER ALL COMDENSEL
SPECIES. — - - Tttt e - -

wTw MESS OF CCHDERSED 7~ MASS OF 4a% 1 SYSTERT— — = ~— -

oo == e—————o o= oo = — =
i
<
3 o —=
x
¥
N -
. %
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VARIABLE
NAME

AlST#

ALF

amys

BFTA

caPCty
[ 28]
CPHaw 1)
Cre
CPGPY

CcPTI

cse

nNRraw

FFIL

B Gaut

Gavp

HF
HMw

Tl

o OMEGa

i MY

PMy]

LIST OF FORTRAN VARIABLES
APPEARING IN
SUKROUTINE PROPS"

DESCRIPTION

1.0 % ApmArSe SEE NASA CrR-1063,

Jertlva-ive UF Trk LOG MOLECULAR U[»_lGnl w1Trn RESPECT 10 LOG TENP~
ERATURE AT TONSTENT PRESSURC.

VN () 2 M) 7 (FF Cr e tuDZ=ynt I4FF tU) *WDT)) SUMMED OVER AtiL -
~pkt TES .

UEHIVATIVE UF LOG MULECULAR WELGHT wlln RESPeCl TO LOG PRESSURE
8T CONSTANT TeMPEWATURET - )

1.0 BLWAYS,UNUSED IN CURRENT VERSTON OF ROUTINE. -
ViU Lok 1 *ClO0J3K) "SUMNED OVER RLL BuSt SPECItS. - =
b ALJAYSe UNUSEU LN CURRENT YERSIUN OF nCuline, -
SPL! IFTL Fal FUR ELECTRON.

SUMPAT JUN  UF VEEYoCPTI) OVER Att OAS-PHASE SPECIES: -

PrurErTT oF Trik 0BS5S MIXTUukE Wl REODUCES TO CPF FOR ELUAL
vieFElrle vT5e Stk €W 26 OF NASA CH=1002.

srpt TFIU v ol 9t THe EQUILIBRIUM MIATURE,

wolet =+ oSunT (T) /7 (UMEGA®P) «REFERENCe UIFFJUSION COEFFICIENT
INTHOULEL. [N APPROXIMATION FOR UNEUUAL OIFFUSIUN COEPFIENTS.

1MPORARY VALUE UF ULFFUSION FAETUR FOR A SPECLES ( GAMEX
UEPENUE s L <t ™OVEU) o

wrM-g.
NeTi0 or »ee _IFIC AeATS (1SENTROPIC EXAPONENT) .
STaTIC eninewwy UF GAS AT QOUNDARY-LAYER EUOGL.
ToTnt STaT-mM ENTHALPY,

erure T of Tre 0aS MIATUPE w#niCrd REOUCES Tu SYSTEM ENTHALFY FOR
vULL nitFUSION COERFICIENTSY Ste €u. 28 OF NASA CR ~ 1062s

ENTAAL"T UF SYSTEM ASED ON—L® MASS FRACTION (INCLUDES GAMER
FRENUENLLY .

Lour g BS

trut & TueNTIF rId0 eLECTRUNS

il TY BuwzYS. UNUSED IN P'R('.thT VENSION OF WuuTINE.
15=1 .

1607177106, 1720, 1259 PARAMETEK uStu IN TRANSPORT PROPERTY
LaLCuLallums INTROUUCED IN EUN. (a7 4NASA CR-1063.

YNEJI) & wiM N /P (J) #% GAMER SUMMED OVER alb SPECIES te

VN(J) » FF1J) SUMMED UVER AL GASEQUS SPECIES N5 EQUALS VMUL ¢ P,
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PMu2
Pule

psp

TCONU
T™U3
T

VR

ve
Vit
VKR
vMy
MU}

A LUK

VYMue

VML) ¢

“Neg
Wit
wns
“n7
wihA

wn/

wTE

Z1(n)

KK}

es - —c o= = e e e

APPEARING IN

DESCRIPTIDMN

VN(J) . IYH(J)/FF(J) SUMMED UVER AL SPEclES Ns EQUALS vMu2 = P,

vN(J)I(FF(J)'(lDb-VN(J)'FF(JIQHDB)) SUMHED DVER ALL SFEC[ES N.

((l.‘DAHE/Z.'SONAK)Il.'GAMEIZ..ACHSQ))"(GAM/GAIE)

SCHMIDT NUMBER

MIATURE TrERMaL CONDUCTIVITY
VN(J) 7FF 1) SUMMEUY quR ALL SPECIES N.

STATIC ltHPtRllUKL IN DEGREES RANKINE.

LOCALLY DEF [nbU VARIABLE.

vatlyeff [

FLEMENT L MASS PNACTADN OfF K IH ELEH£N7¢

MASS FoALTION OF K TH BASE SFECIES.

A1 ATurE vASrusllY

CDEFF ICle T Wi UhFlNED IN EQ. 22 OF NASA CR-lObZ.

PROPERTY JF Trit ©aS HIKIUKE wHILH REDUCES TO [/wWM £DR EOUAL
UIFFUSTON COLFFICIENTS EON. (28 NASA CR=1002,

CONTRIBUT FON TO MIRIURE TrERMat CONDUCTIVITY GIvEN Y tPHUGe

(PTIL/o9806Y~ Z.S'TMUJ)/P.

FRUUULT U THE Twy COEFFLCIENTS MOL AND WUZ OEFINED IN EON.
(221 UF .aSA Ch=] 62,
lec *a >TaRsP¥vy} B
LU

Je3Z atnfansryl

WOL/PMU =2

AUM/ P M =S

CONSTANT o385 wHICH £NTERS INTU CALCULATIDN OF MIXTURL
TRANSPORT PRUPERTIES,

wiM(l) ruw TmE ELeCTRONT: - - — - - - N -

SUANTITY Fur ELeMeNT K wiHCH IS INTROUUCED AS A& RESULT OF TrE
APPROA[MATIUN FUR BINARY DIFFOSIDN CCEFFICIENTS aANu REDUCES TD
VI(K) Fur EUUAL DIFFUSION CUEFFICIENTSe SEE €4 95 OF NASA CR-1002. -

GUANTITY FOR BASE SPECTLS WHICH— IS INTRODUCED AS A RESULT OF- Tt -
APPrUXTAATIUN FOKR GBINARY DIFFOSION CUOEFFICIENTS AND REUUCES To
VKiK? Fun twual DIFFUSTION COEFFICIENTS: SEE €¢ 2% OF NASA -CReT082. -

2-22




(-]

Qlv
DIvC
Tellss
1s

Ix
Joem
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LINY
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LS
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NM
NN
P
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NNN
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DALY

" APPEARING IN . R o |

OESCRIPTION
— wowdewssews

MATHIx 10 BE INVENTEO. e - _

SET OF CONSTANT VECTORS CONVERTEO TO SOLUTION VECTORS, .

~0W NULHALIZING FACTOR IN GAUSSIAN ELIFINATION,

FRULUCT uf ')lV_ "‘l EEI(LT(J:EOH. o o o o . !
L0+ LawsiCES. B a o . _ e 3
F1 A0 In a~GUMENT TO CONTROL UEBUG GUTPUT OR NUNCONVERGENCE FLAG

RETUR:._ O E T e = =o =° ——=

FLAG usty IN DiAONOSTICOUTPUTT R e e L
LOOP IRUICES. R SrE==re

TEMPORARY vatuE oF o - = - R - - C - i
CRINTED outrut TAPE- DESIOMAFIONGT— ~ —— -— - - Qe — X —aeg o j
1rUE X 9re COLUMNS pURING INVERSTON, - -

anndadb o e

wOw INntx OF PIVOF FOR N THEOLUMNG o . o
OvLomte INDEX OF PIvOT FOR- N TH—NOw.

irut R usty TO REamrnANGE COLUMNS.

LOYr feopa : = -

3
NUM—t~ Ut RPeS IN €y -- s o ° o=
MNed

Aumnt e o1 s ICHCULUMNS - £ XCeth NonS N G

— - . N .
Teta = .- -

Mt ¢ ur COLUuMN vELTORS IO, —

LENGEST COnTrIBuTiun TO FERM -IN-NTir COLUMN,. = =

af10 nt HESIDUAL TERM IN & Fr €OtuMn T St , k

- ‘-_“- o m_'f *—'_ - !
= = a o n-.__—.__. _....- %




: L — R

i »
so————— o tiSE UF FORTir vaRtAGLES - - — - —
4 APPEARING IN
: —_— - SUBROUTINE-SCATE— - e -
A T vaRTRety — -t c— - = - e
r NAMNE DESCRIPTION
B —— x—~ - i —— - - ——
: asx ABSOLUTC VALUE OF LOG CORKECTION On TEWPERATURE «
3 suLP ALOG (aum‘).
BUMP MAXIMUM VN PERMITTED AFYER ONE ll;RlTlON OF ANY SPECIES PREVILUSLY
: - LESS TH=N DUMP T -
-t —CONSTRAINT PAANETERRETATED—TO—FOFat-ABtATIONRaTEy o= 0 == == ==
cLip ABSHOLIMFWHtEEY — - - — -
i FHE VALUE UF CHFAFTER—CONSIOERATION OFCONSTRAINTSON FHE ———— —
CORKECTLON TO THE PARTIAL PRESSURE OF THE J TH SPECIES.
oM LIMIT vALuE OF DELIA (3a/T)e
DuMP Pe(l0ee~71s LIMIT PRESSURE IN CONTROLLING OAMPING OF SOLUTION.
owlo ‘.OKPECTNN N GAS MUOLECULAR wEIGHT.
OsTL CORNECTLION T0 cunuENSEo-PnAsE MOLECULAR WEIGHT,.
ovl YaLUE Nt JY HOF mE J Tn SPELIES DURING LOOP ON THAT SPECIES.
i TelKeer LOur lNJn,ES.
Ja SAVEL VALUE OF ls(Jl.
L NUMBER Ub ELEMENTS INCLUDING LLEcmon PLUS THE NunaER oF NON sASE-
PRESENT CONDENSEU SPECIES PLUS2¢ — T
TN “TOOPL T =N CTROTAL NN ER—OP—SPEC ST — -
tt BLWAYS EUUALS ti - - c—— —e— = o = ———— ==
- HOCAL Ttk fovat To 18t s— - - - = = =
s ot EOUNTON PRINCIPRL —SPCCTIESAFFER-ORDERTNO—H - - - ———
RVL CONSTRALNT PARAME T EX—RELRTED—TO TOTAL amtAafion Rafes
A\ MaxiMue UR Minisum-tempersfune -tr—vtoia f 15 POSEFIVE O - - - —
k! Nfuﬂlvm RESPECTIVELY,
: X1 UAMPED vALUE OF DELTA LOG T
3 —_— . e - .
- .
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APPEARING AN
T 7T T SUBROUTING SWRP - e -
VASTASLE - — e =3 e S - - o ——
NAME VESCRIPTION
cassmena _ = - —ar—————— _——— —_— - - - - -
A OuTPUT MATRIX
A SuTPuT YECTOR
1eJ “OUP INDICES
Sy ¢ i PUT ATRIX
St i5PUT VECTOR

LIST r rORTMAN YARIAZLES
APPEaRING L.
SUBRUUT INE SUUVEE
4 VAITEBLY - 9= cono o
A ° JEILRIPTIUN
cemmacae ol
3 INPUT NUrnER
é - WURKE4G VARIABLE rum b NUING OTGETS U BE SAVED
2 1 LMTEGER ArNAY Foe Ruull o gulpol
Ve MM 2R Ut CULUMNS IN +F {o o
,‘ [ DATA ASSIONED Tmt SYMuEOL in-
Les DATA ASSIUNEU Trt SympoL  ine
i
—2.
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3
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E R . e e e e . —_ === s
& - - TIST-OF PORTRAN VARTASLES e =1 S g =3 E:
- APPEARING IN E
= - ~SUBROUTTNG ~TrERIT = e & e =
VARTRBLY oo B - ———— Cm e — :
3 NAME DESCRIPTICH
v - —pewire s - TESWEe SEEEEY T e - - =
- 8c () IUENTICAL TO THE VARIABLE TCtJ) €3CEPT N APPLIES ONLY {0 THE
; BESESCECTESS - - I - e
BLNK IDEMTITCAL TOTRE TARTABLE VENXTIT ZACEPY n APPLIZS ONCY-10—Tet- 2= 5
6aSE “-tCIESe I - = 2
3 1 LOOP IMuEK: . S . i _
: Ix LOOP INVE 4. _
4 SEO s e = NV : . 2
10D ALPHANUMERIC ARRAY USED IN PRINTOUT OF REACY{ON KINETICS OATA. 3
1831 ALPHANUMERIC QUANTITY USED IN PRINTOUT OF REACTION KINETICS DATA, .=
eSS e teliioary (o8 - :
I~ REACTANT OR PRODUCT STOICHIOMETRIC COEFFICIENTS. 3
3 s LOOP INVEX. 3
L4 LOUP frnuUERe i
CINE D) PRINTOUT QUANITY SPLCIFYIRG STOICHIOMETRIC COEFFICIENIS FOR
~EACTION KINETICS:— -~ -~ — - : - R
5 " LOOP tRUEX o - - S = —--
o1n POESSURL * tineemyd; - — — . o
- o7 UNIVERSAL GRS CUNSTANT « FEMPERATUREs CALANOLES —-
TFMAR FLAG tn INGIEATE FHAT 2T LEAST ONE CONBENSED PHASE SPECIES 15
AvaiLABLE FOR SURFACE EQUELIGRIUM CALCULATIONS,
VR VL INTERPOLATIUN VALUES USED T EVALUAYE THERMODYNAMIC PROPERTIES

Frgm CinetE FIT CONSTANTST S0FH ARE HunCTEONS OF CURRENT TEMP,

VhevE HHERPOLATION vALUES USED To £VALUATE FHERMODYNAMIC PRUPERHIES --
FQuM CURVE FIT CUNSTANTSe 30TH ARC FUNCTIONS OF CURRENT TEMP.
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TISF of FORTran vxRlABtEs - —— - -
APPEARING .

3 SUNROUTINE ZEP 1IN - - -
’ VARTABLC se1 e ca3 ==o = SIS aERD == =
1 NAME QESCRIPTION X
e e e ; R -
GAME VaAM=]." e R
- GAMER TEMPORANY VALUE OF DIFFUSTUN EAPONENT IF GAMER = 0 THEN GAMEX
4 - o s, sl sl
HSR INPUT STATIC ENTARLPY UPSTREAM OF SHOCKWAVE. = T
- HTR INPUT TUTAL ENTHALPY UPSTRESM OF SHOCKWAVET - —
1 LO0P INERs o o=
3 variagie USED I INTEGER LOGIC FO BISCOVER FHE-SMALLEST -INTEGER
MULTIPLIER OF 500 DEG. K. e B
in LOUP [rvEse ‘ T
K Ra vagut OF xn(«) SAvey TO COMPARE WITH SUBSEWUENTLY RLAD VALUE OF
LIRS N = antenell i kel
«oR SAVED VALUE UF RReBI, - == S ——lema—— = o
Ky~ Frav IMiCATING row vELUCTEY AND STATHL atvu TOTaL ENTHALPIES
AFE CALCULATED UPSTHEAM OF SHOCK®wAVE.
e TeMPORARY VuLUE OF PRESSUKEe [F PR NOT BQUAL TO 0 ASSIGN P 2 PR,
) [5PLT PRESSURE UPSTREAM OF SHOCKWAVE. .
Sy SAVEU VALUE UF CHAMBEK PRESDURE,
~elun® 240 CHARALTENRS OF TLITLE INFUMMATION (3 CARDS).
ANk [ O ) g;wslf;.;v;}xgnn OF :;uéx;;vt.- oo T .
g IrPuT Fruw VALUCITY  UPSTREAM OF SHUCKWAVE. -
w0 Tome04AKY VALUES uf RELATIVE COMPONENT MASSESe LF WH([) o WR(¢) o

Ak T Evual TU Gy THer ASSTON o = we,
’ TemrorAny VALUE ur THENMOUYNGMIC VARIAGLEe IF Z NOT EQuAL TO O

Acslsu | = £ Or nlp = /7 CEPENUING O OFTIUN pRING EMPLOYED.
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: SECTION 3
3 FLOW CHARTS

Computzr generated flow charts were producel and are given in this Section.

The flow charts show transfers as lines on the right edge of the figures and do-
2 loop blccks as lines on the left edge of the figqures. The order of presentation E
f corresponis to that used in Section 2 for Fortran variable name definitions. j
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SECTION 4
LISTINGS OF FORTRAN IV SOURCE DECKS

Listings of Fortran IV source code decks are presented in this section.
The main routine is presented first and is then followed in alphabetic order

by all program subroutines.
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SECTION 5

LISTINGS OF THE DIFFUSION FACTOR DATA
AND EQUILIBRIUM THERMOCHEMICAL DATA
BUILT INTO THE GASKET PROGRAM

Diffusion factors are stored in the GASKET program for the fourteen selected
species listed below. These factors are considered to be more accu.ate than the
general correlation whizh is described in Section 4 of Volume I and wvhich is
used to compute the diffusicn factors for the remaining species. The diffusion
factors presented below were obtained from Reference 4.

The equilibrium thermochemical data listed below include all species tabula-
ted in the JANAF Thermochemical Tables (Reference 5) which are comprised of the
elements A, Al, B, Be, C, C1, P, H, He, Li, N, O, and Si. These data, in addi-
tion to the diffusion factor data, are stored in the special data statement cal-
led DATX in the GASKET program. The order of the data and the formats of the
cards used to generate the listing below are prescribed in Section 4 of Volume I.

DIFFUSION FACTORS

14 FI'S FROM AERDO 69«53
co? 1,2465 N2 1,027% c2 0,9553 0 0.,7C63
co 1.0172 r « 19306 C «68GS Cr <7495
H2 C,c€3(2 4 N,7704 N Ce7553 HCN 1,1173
CHé (.6503 e 1,0333

EQUILIBRIUM THERMOCHEMICAYL DATA, pp. 5-2 thru 5-9
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