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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. John 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 :,2en 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 
ablation rates of pyrolytic graphite surfaces, as a function of surface tem- 
perature and pressure, assuming all heterogeneous reactions at the surface are 
kmetically controlled.  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 information required for 
input, and the results output by ehe computer code.  An input (card format) 
user's guide 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 in this user's manual is the Aerotherm 

Graphite Surface Kinetics (GASKET) computer program.  This code was developed 

from an earlier Aerotherm computer program, the Equilibrirom Surface Thermochemistry 

(EST) computer program, and was designed to solve the specific problem of kineti- 

cally controlled graphite ablation using a v°ry simplified 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 II of this manual, included 

herein, contains the following additional program documentation: 

• Definitions of all Fortran variables used 

• 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. 

><f 
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SECTION 2 

FORTRAN VARIABLE NAMES 

The names and definitions of all Fortran variables used in the Aarotherm 

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 ea^h routine in which each variable is used xs given.  The key relating 

the abbreviations to the names of the various 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 

AL ALP ST MASS BALANCE INITIALIZATIONS PERFORMED 

B BELCH ESTABLISH ELEMENT/BASE SPECIES CORRESPONDENCE 

C CRECT PERFORMS NECESSARY CORRECTIONS 

IM IMELM INPUT OF ELEMENTAL DATA 

IN INPUT GENERATION OF THERMOCHEMICAL DATA 

KT KINET ADDS KINETIC RATE TERMS TO MASS BALANCE EQUATIONS 

KN KININ INPUTS CONTROL CARD 

Ml MÄT1 SETS UP BASE SPECIES MASS BALANCE EQUATIONS 

M2 MAT 2 SETS UP NON-BASE EQUATIONS 

M3 MAT 3 SETS UP CONDENSED SPECIES EQUATIONS 

0 OUTPT PUTPUTS THERMODYNAMIC PROPERTIES, SPECIES MOLE 
FRACTIONS, AND PUNCH CARDS 

P PROPS CALCULATES AND OUTPUTS K A^n Z MASS FRACTIONS, 
Z DEPENDENT ENTHALPIES ANJ DERIVATIVE THERMO- 
DYNAMIC PROPERTIES 

R RE RAY INVERTS SOLUTION MATRIX 

SC SCALE CHECKS THE SIZE OF CORRECTIONS AND ADJUSTS COR- 
RECTION ARRAY 

SQ 
j 

SQUEE SQUEEZES CARD OUTPUT FORMAT TO INCLUDE OPTIONAL 
OUTPUT 

SW SWAP RELOCATES THE SOLUTION MATRICES 

T THERM CALCULATION OF SPECIES THERMODYNAMIC PROPERTIES 

!   z ZIPIN SETS INTERNAL CONTROL INTEGER ARRAYS 

?-l 
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VWIAM.E 

»CHSO 

ALP < K) 

*LPT(N) 

«TA 

AT« 

ATC 

BIN) 

B£(J) 

BY 

CIST   OF   FUUIHAN  VARIABLES 
af*#*FÄW11'lü   IN COHNOH  STATEMENTS 

oescsiPTiow - — 
ROUTINE(SI   IN  «MIC» 

PRODUCT   Of   »AESSuttE   IlMEb  MOLECUi.AK   ■EI6HI, 

STATIC   PRtbSOHE   SgUAKtL. 

INPUT   <ASS  UUANTITl   uf   tLEMENTSt   EO  ^5  Of   NASA  CR-106«.. 

AiAF.Z.IiMI'.MJ.SC.P.O 

0>P<2 

AL.MI(M3 

NUHBER OF ATOMS OF FucHENT «ITn ATOMIC NUMBER JAT(N) IN A SPECIES. IN 

FIRST FOUR ALPHANUMERIC CHAHACTEHS IN ELEMENT NAME BEING INPUT. b 

SECOND toon ALPrtANUHL*lC CHARALTERS IN ELEMENT NAHE 8EINÜ INPUT. B 

LAST FOUn «LPMANUMtRlL CrtARACItRS IN ELEMENT NAME BEING INPUT. a 

4.AF.Ml.M<i.M3 ERRORS uSLu »11»  COEFFICIENTS TO YIELD CORRECTIONS IN CrtENISTRV 
ITERaTlONS. '  ""■   - - - - 

TEMP0R4RY   VAtUES  Of    Ine ERRORS   IN   TltC  MASS  BALANCE ■EUtfOTtCW»» 

TEMPuHAKY   »ALoe   Of   Tit  L90  Of   Trie PARTf*L  PR«SURE  FOR €A€« «*S€ MIlHg 

SPECIES. 

31 

CtKi 

CIJ(K,KKt 

CHf 

CP(J) 

CPF 

CPG 

ÜKPT(M) 

DMCHI 

DMCLO 

DUM(M) 

ÜUM1 

DUM2 

E(N) 

EAKiMi 

t«(K) 

tULIK) 

El 

SAVED  VALUt   OF   BID   UU"INÜ   INVERSION,   EUUALS   SURFACE   EOUILIBRIUM 

FRROR FOR   TM3I   OPTluri. -         - —  

ATOMS OF ELEMENT K  IN CURRENT SPECICS^ 

GRAM ATOM OF CLEMENT R it   -ASE" SPECtES IW.  

A.AF 

tH-   - 

THE   FACTOR  BY   «MICH   ALL  eORRECTIUNa  ARI 
ITERATIONS. 

SPECIFIC   Ht5T. 

FROZEN  SPECIFIC   nEAT. 

FROZEN SPECIFIC HEAJ uF uiS. 

SUMO/HI 

NOT USED IN PRESENI vtKSION OF PROGRAM 

NOT USED IN PRESENT VLRSION OF PROGRAM 

OUMMY »PRAY 

LOCALLY   UStD   ÜOMMY   u«riAoLt 

LOCALLY   U3tü   DUMMY   V^KlAaLE 

..,.r-...-.Tf... 
AvSCfC — 

T.Ml.XZ.P.O 

Hl<H2tM3 

M1.M2,P 

KT 

I 

i 

KT 

At*F«*LiT>NlrN2tSC 

T.M1,M2.C 

ERRORS IN CHEMISTRY tUUATIONS <MäSS BALANCE ERRORS FOR N EQUAL TO  A.M1•M2,M3,SCtO 
OR LFSS THAN IS». tJUILlHRlUM ERRORS fOR-N ORWlER THAN «•*'««£«£ ' 
IS» IS Tnt NUMrttw UK ELEMENTS INCLUÜINO ELECTRON). 

ACTIVATION ENEqGY FO« M TM HiNETlCALLY-CONTROLLEO REACTION, SEE 
EON. Itfc). —^   --  

KT,T 

MACNIIUOE   OF  LARÖEST  l.OrttRWUHÖN- TU n   III  HASS a«t-A*<CE.   " inr»»TM3»-Se- 

MIN1MO« CONTRiBUnOH ACCEPTEtJ  TO «   Ttr M«5* «AtHNCE , -Ee/f10»*«T. MfHTH« 

MAXIMUM  EOUILIBRIUM  ERROR.   
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«BIMLt 
«»Mt 

LIST  Of TuRTMH   VARlABLe¥~ 

uiSCRIPTIO« 
WÜUTlNttSy   1H  WICH" 
VARIABLE.   IS  UTILIZED 

-fSKIKJ 

FAMAdl 

fim 8CIJ 

FAMOA(J) 

FAHOBIJl 

FF(Jl 

FFA 

FFF 

FFINIJ; 

FKF(M) 

FL1Q 

FNlj (K) 

GAME« 

OAMEX 

GAHFlM 

0AMM<1) 

GAMKCi.J) 

H(J) 

rtCH 

MG 

HIP 

MMELT 

HOS 

IB(KI 

w»rrmm WASS dAnssrE esw»;  

ZRIHI*   IN OTCftAH. -mESSUÄt  BAS-AT^t.      -   - -Kl,1t2i«- 

SEE E';N. i-^i. 
CLtO   RPAC'IO*<t 

FIRST  FOUR  CMAHACTtKl  uF   oASt   Sl^tCIES  CHiKICAL  SYHBOL  FGli   EACH 
ri.EMENT.  —   

LAST  Foüh   CftAHACTeits  CT 9**X   «fgCIgS  L?awi(,AL   SrwBUL  ro*  EACH  
ELfMFNI. 

FIRST   FOU«  ALf>MAHti<!i.   CriARACTEHi FuR   TKE  CnEMlCAL  SYMBOL   OF   THt 
J  Ti   SfEcIES.         .  - - 

LAST   FOUR  ALPtTA«utlt»tC CrtAfA^ltRS-FO« TMt CUCMICAL- imaOL  eF   THE 
J   I"  SPECIES. 

DIFFOSION rACTOR   iNTKOUUCEü  BT   IM£   APPROXIMATION FOR  DIFFUSION 
COEFFICIENTS  HI ir.   |« OF   NASA C»-tO»?i 

EAPONENI   U« HULCCOLAK  «EISMT CtJRRCLATlON  Uf  OlfFuSIOW WIBtWfc 

RATIO  0»   UBS  MOLtCUL»«  «Eiötrt   TO VHOi, 

VAtut   OF   Tnt  OlfFUSim« FACTOR «F-Tue J Til   INPUT  SPeCIE». 

PRfE'PONENIlAL   FAtlrM« ^OR-M  Tw- KlNtTI-6« .LY-CON7WOLLE0  RgACTlOW» 
SEf   FQM.   (■•6). 

FRACTION  OF   B   SPECIC3   »MICH   IS  UOUIO. 

IERPORAW»  VALUE  UF   VW-MJ.KI   FOH CURRENT  VALUE OF   J, 

ISFNlKOPIi EXPdNfNT 

INPUT «ASb F«»CTia../t FRACTION *tibHTlN& FACTOR EXPONENT. 

UNfUUAL OlFFUStUN txruNENT UN UlfFUSION f ".^TuRS. 

ÜEFItufcD 3 ( Eu TV üi .xA-jA CR-IOb*. 

OEFlNE^ -» E'JN.(80) uf NASA CK-I06*. 

OFFFNto BY EON. (all UF NASA CR-106*. 

EMiALPr M   TrtE J In iPtCiEb. 

SAVE" VALUE Ol «IXTlIKE TOTAL ENlnALRY. 

GAS ENTHALPY 

ENTHALPY INPUT, 

ENTHALPY   Uf   FUSION  run   SPECIES   «rtlCH   IS  CURRENTLY  CHANGING  PHASE 
iSOLIO/LIOUIm. 

ENTHALPY   Of   SPECltb   IN  CLOSEU   STSTEM KSSIbNet» ENfrtALPY  SOtttTlON. 

INDt»   (IN   SPECIES   »ITH  L^R'JLST   CONT-HUtfHON   I« K   TK «ASS BALANCEt 
SUBSFdutnTLY   ORDERLY   ON   In   «ITH  OUPLIC"TES   SET   TU   1000. 

IN.F.ALiSC.O 

■■ INvUiALiO " 

ZiIN.ALiTfMl^HZrCtP^O 

IKtAL 

T.MtvtttvC  

IfilAL   " — 

IfTrerT 

A.TiM3«0 

MZ 

KN.Z 

ZiINiAL«P>0 

AL«MI,M2 

MltM2,M3 

MI 

T.M1,M2,P,0 

0<P<2 

0 

2iM3tO 

T.MTtO 

MItMZ 

MlYMirft.c 
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mjiBL? 
»Wt/HINS   i«  cawWO"  STATEMENTS 

■ASCRIPTION »IRUBtE   IS  ÜTIL!7-CO 

mm ■■ 

IOC 

IE« 

IFCIJI 

irex 

!fL 

11 

[L 

IrtlH) 

IN 

lOAT(N) 

IP 

win 

IPE 

IS 

ISP 

ISPO 

ISP? 

IT 

ITS 

ixc 

IXÜ 

j 

JAN 

JAT(N) 

wvrtoi ft.»« few B*st rFtcits-ioeNTttau. TO tfcm txti»! inMin« — 
SEAKC" fy»  StISfiCc   iPEClEi   IN  SuHfACt  EaulLl38IuX OPTION. 

NE'.ATivE   iNOE^  O."   EitMENT  CORBESroNOlie   iO K   TM  B»SC   SPECIt». 

UNIT»   »l».*rSi   UNUSED   IM  PRESENT   «ERSIOx  Of   P80ÖRA.1. 

EUüttlON  NUMBt»   TO  R^PRESEriT   NLMLY   APPEARING CUNOENSEO   SPECIES. 

I 

a 
Ar,M2,SC 

CONTROL   fLif.   (o»ü»i,  -1=   NOW'RESEJJT   CONDENSED.   •!=   PRfSENT  C0K3-       AtlWtALiT.Mt»IC»M3tSCiC»PtO 
E"SEO.   PRIOR  ritGS UlLIEneNTE'J BT-rtf~SP^t.fM  LOfTamS  IIUMfKlMIiT  
ti.E«ENT  u»  iNtREiCNitO ;17  j  IF  IT  IC A d»S£ »ECIES REPRESENT!»« 
t   «tONPRtiENT ElEWNTI.         

COVTUOl   rLSG ♦<»  T-^ CuKOtNT' 

MSS  NC  CV««?rt  rvNC I ION— 

SvEC IPS. 

CONTROL   FLAG   lM0iC*TiK6  FftOrt» Cet»H»ITl«lt-e*rtet*«ei«. 

INOE«  uSEO   TO CgifflT  SPt«€T NOT   CONStee«» *S -B*«  SPECiES»  

INOE«   ON  FIRST  CtlEM-sTKT  flO^IONTO HI   SBfcVg» I 
ANl»   ^ FCK  hNO«N   T, 

»101.   aw    (,ULUHN   iNOEi   IS   INVERSION  uF   CIJ   TO Ul'. 

AlIlO 

IN.8 

aUMUN OF tlUiTIONS oEINo SOLVED (HAS THE VALUE OF THE LOCAL       lilftKi 
VAklsaLE  1SPU IF IE1PC«»-TU!*E 19 UNKNOnN OR UPU-l- IF TEWPEKATt.'Rg-      
I-. KNOoM. 

INOEx OF N TH OHIIIEu ELEMENT. AL 

FLAO INDICATING TDE IMPORTANCE Or EACH SPECIES IN THE MASS SALANCE MIJMZISC.C 

NEGATIVE INOEA Uf dAbt SPECIES CuRRtSPONÜINö TO ELEMTNl K. B.AL»MltM2 

INDEX ON NtKLr APPtAKIUS CONDENSED SPECIES. 

NOMriER Of ELEMENTS INCLUDING ELECTRON. 

NUH-!EH OF ELEMENTS INCLUDING ELECTRON PLoS ONE. 

ISP^ • NUMBER OF PRESENT COiJOEi.SED SPECIES. 

NUMHE>< OF tLEMENTS INCLUOIKG ELECTRUS PLUS THO. 

VALUE OF IIS AT CONvLHGENCE. 

COUNTEP FUK CHEMISTH/ ITE-fATlONi. 

CUSPENT INDEX OF O PKiME CHAtl ARRAr. 

NUT USED Ih. PKESF f VERSION Of PROGRAM 

IK-OEX USED TO COUNT THE CANDIDATE BASE SPECIES. 

TAPE UNIT NUMBER «HERE TMERMÜCMEMICAL SPECIES DATA ARE STORED. 

ATOMIC NUMoER OF AN LLEMENT »HlCH CONTAINS ALPT(N) ATOMS IN A 
SPECIE. 

INDEX ON SURFACE coNuENseo^specits. 

4F,M2,M3,SC.0 

A«IM>INtBiALiTtMItM2tM3>SC>CiP 

IMt8tAL.M2 

AaAE<Ml>H2iM3.SC 

A.Hl.MZ.MJ 

A.O 

A.AFtZiT<MI.H2(M3<P«0 

Z 

z 

ZtlNtB 

AiIN 

IN 

«»ft^IM.Mt tMiltf-P 
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OESCRIt-TiON 
 «oomcrs» -ja aincH 

VMIULC iS uraizeo 

JJTN) 

-KUT 

KKJ 

KKX 

KPMAIN) 

KOUT 

■(>t(N) 

RBALP 

KSKHI 

KftfZ 

LAMI 

LIHII.JI 

U.(M) 

M»(M) 

HtLT 

MODE 

MOL 

Hi 

H< 

Nib 

NCC 

NCV 

NFF 

SPfCIES   INDT*  ^  N^ni  CUNOIOATt "CUNUf NStO   SPCC!CSa 

ATOMIC   NU^BC*- WbCHlTnt* flf  T^T ■ TH CLCMCHT t"UT.' 

NUNUf  O^   TAPE  PRüm  ■N1L1  U*1A   15  HEftO* 

TEMPOUIUIT »ALOE w s«crtS"*«sti»N iNots rt.t. 3 Tr s>geieai. 

rt,*0 ÜFSlö»iATlwo-#rtpfftS* P*C5SU*<t  0Ä NACrt  HUN!i?Ä   15  USCO   H ~ 
ISENtUOPJC  t>P«NSJuN. 

-MTiMT 

FLAU I'IR CAHO  OUTPUT FOHMAT  CUNTMOL. 

PHASE   ISbtA  FOB  SPtCttS.   1   ■  OAS.   e  s   SOLiO.   i ■  LIU010. 

NUHyEh  OF   IAPE   ONTU  »Hie« OAT*   IS  »«ITIEN. 

CONTROL   INitttR   AHiJAi 

CONTROL   FLAG  «MIC"   Ir«UICAlES  Trtt   KttO vOi-  K£5'.  BALANCE   IN- 

ITIAL iZAl 10*7   

INPOT  -ONI.IOL   INT£up<  ««XXT-. — 

CfflTROL  rLAfa  CALLiN« uOGK:  «HiCt  I«St>«TJ » «*fMt  »*L««5-i» 
M4TRH   'u KtDuCE   TLMPEPATURt   iNCHEMENTi   IN a  PSIME  MATRIX. 

2.0 

IN 

A.AT•ZtiH>IN»s>ALtIiHt.Sc»P«0 

A.AF,Z>lHiIN.M.i?tNl.H2.M3<SC»C.^»0 

AtZ.T 

' JNiKTfKN^.'T 

Z 

INTEüt^S  UbtD  TO  FSTAoLISn ELtMtNT   iiASt   SPECiES  t.O«lI£SPÖ*tNC£. I.fl.AL 

.0»K!N(-  «AI«1A  FOR  SA>E   SPECIEb-tLEMeNT   CUR^ESPONOENCE  EVALUATION.   »,C 

KT AROAr   Of   FLAGS  üESIGNATINO   mlCn  KINETIC   REACTIONS  ARE 
CONI^OLLING,   Si'E  SECTION  ?.^ Ot   N*S*  C«-«*«. - — .- 

AKOAT   Af    IjcNTIFICATiON   NUMBt-MS   tOH   THt ltWET-f€*LL»-C«NH«ttt« 
•JFACTIO^i. 

iNOt« TN »-nlSt CMANOINU SPtCIfci. 

sTnrttL v-L^i   ^0** KM . 11 . 

UNUStu-   VAniAnLt    IN   OKtSENT   VtHSIUN   Of    PRUuRAM. 

NUMBE«   uf   ^lNtTICALL'-CO^TRULLtu  RtACTIONS. 

NUMHE«   OF   a   PRIME   E-jIKIES   iNSERItO   IN  -   PRIME   »AIWIJ;   TC 0£- 
CREASf   tf<PtPATuHf   1-NCRtMENls. 

•(.jMaj»  of   iPtCtES. 

UNUSED   VARIABLE   IN  PRESENT   VERMUN Of   PROWA». 

I.S3-0 

A.Af:.?.T,Nl.M2,H3 

KT.O.T.Z 

i 

«F,Z.iM,tjT»-.sT^S»M;.t.#-.0 

CO'JNTt'-   «r.lCn   lUtNTlFIES  CAtClftrimOf« «JMOtl»   IN ^Itlfc  SE^öENet «F—      -»tlMif^W» 
-.TAU   C-LCULATIONS  4SS(lCIAltü   «Ilrt A   GIVEN PR06LEM. 

NONCONvf rfUtNCE   FLAG,   0=C(lHv£RGtNCE.   IsNONCONVESGENCE. 

NURBE»  Of   jPECItS  Fo«   KHICH  ulffuSlUN  FACIORS.   ffijf.   ARE   TO  BE 
PEtU   I'l,    - 

FIRST   Fünf   ALPMANUfltRlC   tH*«ALie*S   IN   TMt   CflEMit«.  «H1»et OF  
SPtCIfs  fOR   wnlcn  UIFFUSION  FACTOR.   FF(J)   IS BEING  READ   IN. 

A.AF.Z.AL.T.P.O 

Z.IN.AL 

2-5 



^W^CT^«i^Ä«JI4*:    '     ■'     '.'»^JHIIIJ, juip^L .   _i  m.n^*IUrrr" ~"^'7^^ ' 

uESCRIPIitjf. VARIxä^e   IS UTILIZED 

«MT 

MOAf) 

» 

PC* 

fKP;«) 

PNUS1 f- J 

--■;■.,■ 

Mf <MI 

«S(J.NI 

RF1J.N) 

H(£fW 

PFlJtN-; 

fOt  «»ICH OlfFusiO»' FACTO»,   ff U!   IS KEIN6  ÄfciD   IK. 

C'fHRENT   MUHöER  Of   0»'T!£ü   tutHtuTS. 

OMITTfO  EUr£N?S   IN »-«EVU-oS  Sul%ilJN. 

TB««SfCS   V£CT0P  ON  ai-I-WI« i-KIK  VMI   TO IST 

NOT   JSfD   I». PRESENT   vi-SU'li  .»   filQgllMI   

NOT   USED   IN  PRESENT   vESSIQh Uf   ^nOGRAM 

i-ftf.-SüRt 

S»vtC vHilijEi*  prfF.SS-it.E 

i<POl*ST!iL  OF   SLMP-iül«. 

t.i.PON£'.-?IAL   OF   SU*fi. 

0RESSWE   TIMES  MOL^CüLS«   «I«il   rues  REACTION  RAi£  CQEfflCUhT 
FC3  H   Tr IflNtTlC  FACTION. ——  

IfH. 

H. 

»AT 

I 

l 

7.1N»At.T.Hl,N3,St.PtO 

Oil 

<T 

Kl 

PHOOUCT   SIulCItietfeTin»'  COemfiEM^  fOr-  l-fr. BASE   SPEtlEVAWfrK-TH   -Kt 
xiNtnc KE-CTION. »t EQN.  >»*I. 

SUHMATION VHO(J,K)''VlilJ) OVER ALL OASES J. 

STtllC PKEaSUftE 

T.M1.M2<SC>C 

KH.O,P,Z 

HF«T  OF   FOKMATIöN  0,-   CURRENT   «OLECULE   *T   itB  0£G.   K FROM  JANAF             IN 

RASE   STATE-  CÄL/NCI-E.                                                                 " " " 

inf   MAXIMÜf   Of   THE    T«0   »ARlsOttb  «»»PK«    *N& PWR1W) ■ —    —      *f       — 

rfiERKOrf.£«ICAL   ÖATA  K-OMSVaM.   CNTrtAt^t   A1-90«« *£«. K  F«»   Ttt               -tftrl 
J  Tu  SPECIES. 

TfiE^MOCMfMICAL   üATf.  LONSTONT   l«   SPECIFIC   rttAI   CURVE FIT  EUUAIION        IN.T 
FOR   J   TH  SPErltS   rStf C«f»ö «.T-» OF   tNPöf  eOiUE) J  

THE^HOcrlEMieAL  ÜAT» CONSTANT   Itt  SPECIFIC *eAT  CMVC Fi^-CWJATWH--    -Uni   - 
FOR   J   TM   SPECIES   iScE   CiSü   SET   ft  Or    iMPUI  dUIüE). 

rMEHMOC'IEMlCAL   uATA  CONSTANf   in   SPECIFIC   "£«!   CUR»£ EIT   EOUATION        INiT 
FOR j TH species i3t€ CARO str «, cf firoi  eatoetr^  

t-EfEMSNCE  KOLtCULV  «t t&HT   IN  ,JIFFKS;ON tHtfrTSft C0"nEL»T30N)  eiTMER  iNrAt: 

INPUf   OR   ASSIGNED   INlE^NALi-r. 

TM'RMOCHEMIC'L  l^ATA  -.»NSTANI   IN  SPECIFIC   «EAT   CURVE  FIT   EflUATION 
j OR j T« ^^errts tse« CKRP stT-b-t)?1 INPUT autueu  

ii<:i.'Rr ofcusiTr    — 

REACT/SNT   SlfHCniOMET'-lC «►EFFK.Ü.flT f«*' i   W BMK. SPBtUS tttt  - 
"   TH  KIM TIC   KEACTION.   SE£   r.uN.   ("<.), 

■ HPU'   HASS   TRANSFER  COEFFKitNl. 

n   PRIME 

IN.T 

--!rt.-f 

KNtO.T 

Ml.HJ.SC 

Sä^iämiSldäMimiäiti E^&JÖ*tetofcöJiJiiöMüaäißääi4^iäfi^i 
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V«WI»8tf 

LIST- of -fDUTHMI •»»irMet.tS 
*PPE*KING   IN COHNON  STtTEHEKTS 

UESCRIPTIOH 
Roorncts) xntmc» 
viftltBLt   IS UTILUlU) 

s»e 

S8tJ) 

SCK 

»q 

si» 

SL*HIKI 

SLUtNI 

SMfl I 

SOHCF'N) 

SOM«« 

SRI 

sue: 

SUHL 

SUMN 

SVl 

SM 

svs 

svc 

svo 

I 

T*U(!<»KI» ) 

TSF 

TCUl 

TF(1) 

THi 

MU 

TKiK.N) 

S"3Cr   »Nei.t  fin.«TIVr TO OPSTRtAH «CDCTTT VECTOR. -      —•     TT 
SEE   SECIIOh  ?.1.3. 

SHOCf   »NOCii   «EL»TI*'  TO C^MSTMEAM  VELOCITT  »ECTOH. SEE   SECTIOtl          U 
r.i.i. - -     —   

EWTROPT   Tf   THE   J  TIT iPECJtS. "   

S4TED   »«LUE   Of   «IXIUKE   TOTAt  tNTKOPT. -      — — 

ST«T1C ENTMALPT UPSTRtt" Of SM)CK-W*W-. " -  ~ 

IJOHEUT   S'iltHS  €Nll«>1»T. — "  

TruPomi-y iTüKAüE Lntwno^s roit mm* ttnrmr.   

OfflNEP -T EU 33 of n«s«-cR-tim. —         —  

1fuPr.*iiir   -.TtiKief   LOCATION fÖK  »tCIOR BOO ^   - -   

ENTBOP»   >   FuSjO« rfm SPEtlES- »MiCn   IS COIiWCWTt^ ^IIANOIWO  PHAS 

-no 

-on 

-OTT 

-*»o 

»fAffS» 

—»rtfiSK- 

TT»- 

IMI,<T» y.L>-'«"«ji«t-<ic (.MARACTEI'S eivtue T»* SOOWCE of TMC ticuMC-—v* — 
C>if«K»L   :J«IA  fOH   Irit  CUÄhtNl   SPECIES. 

■>HTll   uu-■.Su>'E   ÜPSTKt^«  Of   SMOCMlAVt. O.Z 

«Ar- huxstn sauASEU o.P.Z 

J£^'.I'^   jP-jTWtJM OF   snUCK«AVe.. O.Z 

vj"MAltor.  uf   VNIJl   fort  ALL  CONOEhSEO  SPECiES. T.Hl.Ma 

L~y       S'lMN/^l T.Hi,«? 

SUMUlTION  of   HA^TIAL   PKESSUKES   Fü"   ALL   6AS  PHASt SPECIES.                           T.M1.MZ 

»flUCIT»    Jr-STXfftM   OF   brlOW   »AVt. UtZ 

^rrONU   T'^<  uf.  «.U.S.   uf   EUN.    ll»)   IIH£S   uOANSTHEAH DENSITY. H3.Z 

bvi»^./l.-<o»>V H3.2 

lESH   uPL'Ttl,   To  CONSt^VATION  Of   LNfcBoY   AC«OSS  A   brtOCK»Ai(LiEON. (13)   H3.Z 

^ISTlL   "U. ,SUHE   ÜO«HiIhEAW   OF    SHÜCKK..W . M3.Z 

STiTlC   TtMftXilUrtt   IN  JEO  ^. 

iMEl'«;    i'lt   AR^Ar   Uitd   IN  FüHMIUG  UH. 

TEMPthtluKt   BtLOK   *HtCri  Nu   AüUitlüNAL   NON-AatATING  SUHfACc  CALCU- 
LATInNS   «ILL   dE   PrufORHED. " "—  

-0   ■ 06  Kf'ü  LOG  T   FO«  fOPM«TION  Kt«cHW« «f   J  W» SPECIES»  

FtlL   ffMPt^iTdRt  Of   31-cClES  J. -    .        _ 

NOT   nsfp   IN  PPESfcNT   VERSION  OK   PrfOtiRA« 

IfN   «L"HANU«t«IC   CrtAKACTEMS   UStO   FOS   PMOOtttt   tBCNfIfleHTIBMA 

ijROM   »TO"S  OF   ELfMENl   K   PER  0N1I  HASS  Of-CeHPONtNT Ni   

A.AF<Z.TaM3.SC.P>0 

IN.tl 

Z 

TTHe.SC.fl 

*FfM..CtKNiHliM2 

t 

.,,«»,.,   . _ frjittVfMaiStitiiilifliiiai,ii#i'; 
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-»««»BLE 
NANC 

tl«l  Of  riWTiiKH  »*itl*SttS 
APPEix.'.VG   IN COMHON   STtTEHe^TS 

OESCRIPTluN 
RäWTIllEtS!    (ft ■MICH 
VARUU.E   iS UTUIZCO 

»to 

TTXIN 

TO(K«N) 

Tu(J.K) 

UH(K,KXt 

VA 

V£L 

VINT 

vise 

VLAKd . •! 

VLNKIJ) 

VMACM 

vMua 

VN(J! 

VNU(J.KI 

■INI 

«ALJPi1) 

•ATIKI 

«Rl I) 

•s 

«Tu 

«IL 

«TMI JI 

X (Nl 

NOT  USE"   lir WE SENT   VCÄSrtN Of   PÄOORA^ "Z 

♦«xWu«» It>»Ei««u«£ «t.t.flireo-f«K-U3i"it>«T HEMTiew.  »Frr.T»»«3»SC 

MlKtMU>*   TEN^CHäTUÄE   Ätt.OrtEr"fO^  LUÄÄE'4I   iTEWMTIOPI» APll.*TlM3t5C 

jAVtO  VALOfc   OF   H6A1MUH  «CC01«tO  TtwPgHAIUHE  TOR tITK SOCUT lOW. — «Tvt.HT 

SAVEti  V/iLOt   Of   «1N1HUW  «XOHEO   ttwPgKAtuWt f'O«  T«»-SOLUTION.    —tTt+tm 

GOAH  ATOXS  Of   BASS  SfeCttS K-^Cir-DNtT   mS» 'Jf COWPOWtllT   HI   set tltfVtlK: 
4 IN)   «"OK  OEFINITION OF  CÜM?UNENTSI . 

UPPEP   TEHPfATuHE   OF   T£KP£RÄrUK£   «ANdt  FCK   lNPUTiN6  THERHOOYNAMkC     IN.T 
tROPERTT   3AT«  FOP" iPETIES ^J.   N»l  WT 2 fOR-tO«R  «NO  UfPCT  TgWP-  
E^ATUT   GANGES.   RESPECTIVELY. 

MOLtCOLE1-   oF   BASE  bPtCIES  K   IN  tLtMENT   KR. 

iFMPCHARt   vALOE   OF   VN(J1/FF(J). 

FLO«  VEl ÜL1H 

IMTIAi    bUcSS  OF   SPELIES  PARTIAL  PRESSURE   •  P»a0"-6;. 

«IxTuBF vlaCOSIIY 

LAMbdS.Htf i^U   IN  EON. (83)   Of   NAiA   CR-10>J*. 

LOG  KP   FU"   FORMATION  REACTION  Of   J  Tti   SPELIES. 

MACH   NUMHtK 

COFFF1CIEN!   MU?  OEFINEO   IN  Eli  dl  Of   NAS«   ^-UbZ. 

PAOTIAL   HkrSSORE  Of   Int   J  TM  SCtblES. 

STIOCnIÜ«tlrfIC  COEFFiLIENT   ON n   I«  rJASE   SPECIES   IN  FORMATION 
OF   J   Tf   bPEtlES. -    -   

COMPONENT   nASS  fttfll   Bl   «ALL»   «111   IS  EOtit  WS«   »»et"  ii UWUMIH 
«131   ia  SOPFACL   MATERIAL.   I»   RELATIVE   COMPONENT   MASSES FO« 
CLOStO   SYSTEM CBLCOLirTWNS  

ONUSELi   VARlAbLE   IN PRESENT   VERSluN Of   PROGRAM. 

ATOMIC   «f IwT   Of   K- rn  ELEMENT.  

MOLECULAR »EIGHT Of Ml*TORt.   

INTEPNAl. AwRAY SPECIfTING RELATIVE ArtOONT OF "COMfONENTS IT*«  - 
AND 3. 

SORFAt> M«1KHIAL HASS MATES 

PRFJSUI« • GAS HOLEcoLArf <EIUrt(. 

SUMMATION uF VN(J) » »TM<JI FOR ALL CONDLNStO SPECIES. 

MOLECULAR «blGHl OF sRKCIES J. 

CORRFCIIOIMS OF NONL;HCAR VARIABLES IM CMEHISTRY SOLUTION. 

1M.IN.B 

IM.AL.T.Hi.MZ.SC.C.PtO 

n.Z 

IN 

C.MZ.T 

T.MZ.O 

0 

P 

AF.INtALiTtMltMZtMJ.SCfC.PtO 

IN.AL.TfHZiMa^SCiCiP 

ZlALf T'tSClO 

irTrP.O 

KNTZ 

ZIALIT.HI 

AFtT>MI.M2>SC«C>0 

AF,Ti!11lH2.SC>C«0 

;N.AL,T.Ml.K2,SC.C»f'.0 

AF,M3,SC 
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l.IST  09 TO^TRJH   MKMItC^ 
«PfEAKING  IN CONNON  STATCHENTS 

utSC«lPTIOf( 

Ät HO? XJSf 3   Iw ^KEÄ1*?' rtRSIOK  Oi"   PMOOB'-W 

«• ««OT mrt> IN pHgsoiT tewstoii 0f-wo9»iM 

"Vt^l J;ATUHÄL  tfltS ftf   PAKT 1*1.  PÄtSSOd". "t«0   '<W t 

TINT LOG t*   WIHT.        " 

* iw^rt TntKneofiMMc iT*re »*«tAete-.- 

■   HMlTIIcn«   !H MIBl 
visUSLt IS UTILIZED 

^o* 

-KH- 

Tt- 



41..mi   .Jim        i-^v        i        I»»I»..       ii    i    >m.«n*:!w—m ■     ••■ "■"  ,"! 

i 

»«»I»BLf 
NAHE 

APPEALING  U 
KÄITf AOUTlItt  KtC ~~ 

OESCüIPIlOh 

i 

ICT 

IG 

II 

IH 

101 

HM 

J JC 

LOOP ItwEX. 

CYCLE CWNT Oh  .»OST IIEMATIüN HOOIFIC*TtON TO INVERSION SOLUTION. 

FLAO CALLINO FOh üEöUi OUTPUT FRON SUBROUTINE RERAY. 

PEHfUHHt NO FUNCTION. 

TtiHPOWiKli.» SAVEU VALUE OF tHE VARIABLE IT. 

TtMPOriAKr »LTc^NATE VALUE OF IOQ OEPENOINt ON POST ITERATION 

ewafr t-ii wo noHCuwvc^otwT <-ii FLAU OH-CALL TC «WO WETURN FWOH 

RF.RäY.  KES"!   IIVELY. 

TEKVORAKILY  SiVtu  VALUE  Of   THE  VARIABLE  JC. 

FLAG   SEI    IN   »et   "Nu  uSEu   IN  CRECT,   l£ERO  RESULTS   IN  EMPHASIZING 
tOUtt I gif 1 UH-EWI.T1BN8 1 
bIZINo  MASS  bALA'ICtb». 

VA-IüBLE 
NU ME 

UTu 

LIST   OF   FORTRAN   VARIABLES 
ApfEARING   IM 

bUnROUTlNE   ÄFHAT 

DtSCWIPtlON 

üOKNWARLI   Tt-<Kti<AtuRt   STEf   JitO   IN   SttRlNG  SURFACE   EOUlLlBRIUH 

SOLUTION. 

UPnaRD   iL'JPEPaTUKt   SltP  Use» IW SEtKINO  SURfACT tOUlLlBMOB 

SOLUTInN, 

LDÜP lK,üt<. 

TFMROR«hY   V.ILUE   Ur   «tl». 

2-iQ 
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LIST  VT "^^IWÄftft 

Mt« Ot>CRIPTJWt 

*i.PM 

I 

IK 

INF 

H  

t? 

!■> 

-t* 

I5~ 

16 

rr 

JL 

K 

L 

LAMT 

NP 

PIN 

PLOe 

PMJJ 

REFC 

TfST 

IC 

TEHPORJtKT   VALUE FM  THE  K   TH     EtXMCNT   OF   THE   SUMMT ION  «(*) 
—"  TMR.WI. -—H ■  IS CUWWOWtHfS  I»  .! —  J.  

USED  To  LOCATE   INPUT  VALUE  OF IT». 

LOOP   IMUt^. 

LOOP   iNvt«. 

LSKII  LlrtU   iNOtx   OF   THE  uIFFUSION  FACTO«  SET   TO BE   READ.   EQUAL 
PL OS THTTOTiT.  WJHflLH WPW»  "MB.       " 

 IStALf'HANUWCfUC   »AHIABLL. 

— IS*ALPMäNUHCWIC VARIABLC* 

ASSiftNfu  EQUAL ~fG "i^i 

 A5alttl«»L> -r«OAL   TO  t 

Sei   etun. If)  vn    Vt 
FUSION  '«C'ORS. 

OiJCNOIMO m tWHW Mtfc OCCmCBi 

SET   EOu*.L   TO   '«   •   N   IN DATA   STATEMENT  FOB  UkBELlNG  OF  OUffUT 
srmvtVT rAcrans.-  

SET   t'lDSl   TO -we» tn PATA   STATEMEHT  FOR LABtLIMB  OF   OUTPUT 
UIFFUSTL'N  FACTORS. 

LOCAL   INL>f<   USEu   IN OIFFUSIUN  FACTOR   INPUT   LOGIC. 

LOOP   liLlfc« 

LOOP   IN^L». 

LOCAL VAHlidLt. 

INITIAL PAPTIAL PHtsSUrtE GUESS = P/10. 

ALOG UP fIN. 

»N(J( • «IM(jl/tf(j) SUMMtO OVER ALL SPECIES N» VMU2 • P. 

1n£ FOUK CHARACTERS SEFM  ASSI6NE0 IN A DATA STATEMENT FOR 
OUTPUT LAHtLlNG.  — —  - 

MOSS öAUANCC CLOSURE CHITt'It, 

MAXIMUM t*tt   TfMPtRATOe 

^IrtTIAt.  VALOt  OF   rtn. 

SURFACE- SMC1ES* 
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r 

f 

»WEtRHfS  IN 
SOBÄÜU ??(t~5£LCW 

NINE DESCKIPTliV« 

I 

!0 

NH 

17 

J« 

K      ■ 

1- 

LftMO 

L»KT 

LOO»'   in- 

LLlHiNAliON   INOEX   IN SASE  SPECIES   '  ELEHCNT  CWüESPCNOESCE 

L06IC.   

uOCSt   !«)£»-.         - — 

TFNfHlKHirr-V«:«  6P-IMIJI. 

LOOP   IWL)C«i  

LOOP   i^wE*«      ■   " 

LSC*L   »1«+Wfct« - —   

LIST   Of   (ORTP«N  **IH*SLEi 
APKtARlNG   IN 

SUdWUUTINE  crtCT 

C£SC«2FTI0N 

OY! VALUE   Or   Jl   KOH   SHE  J  1H  SPECIES UUKIN6 l.SOP  ON  TM»t   SPECIES. 

ItlltoK LOOP    iNUlCEb. 

LIW LOOP   LIMIT   »  N   SIUTAL  NUMBr;«  or   SPECIES). 

M LOLA,.   INuE«  EQUAL   T'i   JB<NI. 

Ml COUNT   Of.  PKIKCIPAL   SPECIES  »fTER ORUE^IN'i ON   19. 

2-1? 



APPSM»INe   »H 
DUBÄOUTINt-IM£LM 

T*»l«»tt 
OESCRIPIIO»! 

M 

*G 

»LPTOiI.J) 

AKOA::JI 

AT«Sli. 

4TCS1I; 

er, 

BO 

CO 

CG 

FFINLMI) 

I 

IC»« 

»LPMANUMtHlC   tf»Äl*BLE   •   MOT' 

ALPHANUMERIC   VARiAHLf:   •   GRA>. 

«ALut   Of   ALPTdl   STORED   IN  ÜATX FO«  J  TM  SPECIE. 

.''.ron.j» 

VALUE   Or   AMO«   STORED   IN  DATA  FOR   J   IM  SPECIE. 

VALUE   Ut-   «HOS   STORED   IN DATA  FOR  J  TH  SPECIE. 

SAVEL   VOLUt    OF   ATA(I>. 

SAVEL   VALUE   OF   ftTc'i;. 

■>Avt /  V*LJt   OF   ATCdl , 

«Lf-AM.JMtWK    ^AMIABLE    '   DRY'. 

ALt'nANIlMtr'lC   VARiAeCE   'PHIT'. 

AtKHNUMflC    VARIAOLt    •    ICE'. 

«LI"lAKijMtKlC   VArtlABLE   ■£ '. 

AARAY   FUrt  FMMIl   STORED   IN  uATX. 

LOOf   i>.jf   ON  ELEMENT. 

INUEK   OILSIGNATINO  POSTION  OF   ELEMENT   CARBON   IN   INPUT   ELEMENTAL 
COWTOSTMOW AHRAI. ■-—         -   -      

1NUEA   IlL-irlONaTIHU  POSTION  'T   ELEMENT   tmttK   IN  lM>Ut  eLEMCNTttt  
COMPOSlllON   ARHAlt. 

jAVtu   vAuJE   Uf   is   AfTt«   »ODITION  OF   FICTITIOUS ELEMENTS  GRAPHITE 
AND HOT ui« re«. — — - —  

LOOP i- jt« uw-t-bt-MCMTs. —     —  

»«LUt   Of   JAT (11   5I0WCU   fN 8*T* f-OR J ftf SPECIEr 

LüO"   i*n/fc *   ON  C ÜM1*0N£ Nil*  ti"  CLCMLNT S * 

LOOP nwt-» otr euMruNENTs.    - -  - •   - - 
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"^'~ ^~ ixma^jii " iiiujJi|i.j»p.ii.: njLii --,-    m/mmmm^B 

/ 

V«BT«Bt.F 
N»KE 

APPEARING I'l 
SUBROUTIKC INPUT 

OESCRIPTION 

AMOA 

AWOS 

M ANH 

CHSk 

! 
I ML 

IHF 

^PHAü'I•Jl 

t 

L«MKK 

HE« 

NFIoi (II 

jFld.'dl 

NJ -N 

■(«Qll.JI 

PPU<ItJ) 

•CDd.JI 

HHUli,Jl 

«m I.JI 

HFOI I . Jl 

siwcod.ji 

Tl.ul I .Jl 

UGM 

«I 

TEMPOKAKT LOCATION OF THE FIKSI FOUR CMAR^CTEHS OF A SPECIES 
CHLMtCAt NAHE,   t«TE«  ASStBHtt) TO-TAHOA TOP TAC  WllE».  

TEKPOKAKY  Lt)CA«OTi OT TtlT-tAST ^00» CMARACTeRS  Of  A   SPtCIEä   " 
CHEMICAL  NAHE»   LATER  ASSiüNtü   TO  FAMOB  FOR  EACH  SPECIES. 

FOUR  -i»:«   CHARACTERS  ASSIGNED  TO  T«Ib   VARIABLE«   USEO FOR OUTPUT 
IF   NO  OTHDTSORFACE  SPECtET K  AVAttABtE,     ASSIONCtTTO fTOWBlNH? . 

IHL  FOUR  CMÄÄACTtiW CALCCO   rtmWi     AW   ASSttWEO  Tg TwlS- »AtHABLe 
iNü  UbEu  FOR  OUTPUT   IF  NO  OTHER  SURFACE  SPECIES   IS  AVAILABLE« 
THEV   AflE  ASSIGNED TO  FAHUA(Nni.   " 

LOOP   IWJO. -■-   -   - — .    .  -     - —      

TfNPORAKt   VALUE   Of   ItTit». ~  

LOtlER  LitlT   ON  TKS: «tl«6t» Of   frtfftrtiON-FACfORS-fO-SE «e*fr iN  »NY 
ÜNt   PAS3.   EUUAL   TO   I   PLUS   TnE   TOTAL NUMBER  PREVIOUSLY  READ. 

J-l ^HE-^t J IS IHL BASE SPECIES COUNT. 

LOOP INUE*. 

• FMPORAKT   VuLUE   Of   SPECIES  P'jSTIiN   1N0EX   (I.E.   J  TH  SPECIES). 

VALUE   OF   KPMÄ(U   STORED   IN  UATA  FOR   J   tH  SPECIE. 

LOOP   ll^'t*. 

ItMPOHAhY    VALUt   Of    LAHKKiU 

NUM-CR  uf   E«CESS  SPECIES   iSPECIES  LIMIT   IS   17*1. 

ABHAr   FUri   NFIA1I)    SIORE»    IN   UAIX. 

AKRAt   FU«   NFIBd»   STUREO   IN  UAI». 

L"OP   iNl/t« 

VALUE Of RAU) MÜRtO IN OAU FOR J TH SPECIE. 

WuLuE Of NH(K,II STUREO It4 UAT* FOR J TH SPECIE. 

VALUC Of Rt<K,Il sTUREO IN UAT« FOR J VH SPECIE. 

VULUf Of "im,!) bTUREU IN JAT« FOR J TH SPECIE. 

VfcLUt Of HEIK.i) STORED IN DAT» FOR J TH SPECIE- 

VALUE Of RF(K,1) SluRtO IN U-IA FOR J TH SPECIE« 

VALUE Of SORCc(I) STORED IN !ATA FOR J TH SPECIE. 

VALUE Of TU(K.H STORED IN DATA FOR J TH SPECIE. 

N0ÄHALUMO  FSCTOK   IN  GAUSSIAN  ELIMINATION. 

IEMPORAR«   VALUt   uf   A   SPECIES  MOLtCULAR   «tlGHT.   ASSI&NEO   TO  »TM 

FOR  EACH   SPECIES. 

IM i !AL   VALUt   Of    MJI . 
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   -il  .. s.ymj!l!U.UMl i-UI UI.IIJL.iJ.J.JI'.iJi.n.J UJUfBim^r ■ • , I pi _ iilip^ JJ -, "J-l J • «J ■ .HJ ■ J 'Hmt^fiim-ji 1 

APfEAAING  IN 
SUUKOUTlWe  KIWCT 

VAMTABLE 
NAME OESCRIPTIOfi 

A» 

ftK 

EXEL 

FFX(M) 

FKKd.J) 

I 

M 

I? 

J 

R 

KR7 

L 

M 

MI 

PPX(M) 

PBMUIT.M) 

PSKI. 'I 

ST 

SUIHfr 

SUMK 

SUMP 

SUM« 

EXtL/<EAtL-U)-l./ELK,jflGMTIN6 FACTO«   IN LINEARIZING 
'IBLLgp  nnSi HALANLE» 

NATUHAL  LOGARITHM Of   CXEL. 

DRIVING  POTENTIAL   IN  KINETIC  EQUATIONS. 

SECÜNU  oRACKETEO  UUANTITV   IN  EON.   <47liFOR  M  TH  KINETIC  REACTION. 

iNMlBIriNG   SPtCIt  PARTIAL  PRESSURE  COEfFICIENT  FOR   1   TM  BASE 
SptCIE   «W  J T« KlwETIC  ftgACTION»   SCL ECW,   U/t.  

—ALniAWUMLHlC   UUAWTIH   RCPRCfcEHTlNb   TlIC  nC*0T10W   IMIIlOlTINtt  
SPECIE   '„LH«. 

ALPMANUILKIC UUANTIIY REPKESENTIN6 THE REACTION INHIBIT!NG 

SotCIE "fn-, 

LOOP l»Wt« 

uO«ER LIMIT ON JU-LOOP. EOUAL TO I OR L. 

UPPEK LIMIT ON üü-L-jOf.   EOUAL TO IS OR L. 

LOOP Iw.t« 

VK? 

FtAuttQOAL TO 0 OK MA(Ml , LOOP INDEX. 

SAVEU VALUE OF KKI7). 

LOOP INl/E» 

LOOP iMUtA 

MilKi 

LOOP I Nut« 

FIHST jKACKtTEO UOANTIT» IN EON.UT), FOR M TM KINETIC REACTION. 

^MU(I.M)—<ML,(I.MI 

INHIBITI^U   bPEClE  PARTIAL  PKESSURE  COEFIICIENT  FOR  THE   I   TH BASE 
SPECIE   ANÖ  J  TH IrtNETIC^ftgitCTlONl   SEE  WWg—WTtr   " 

SUWWATION Cntn BASE   SPECtES' Of  FRMUi t >W I tl (I) HEE-mW» CH-10«*i— 

ytwMATTOTi wtw «ÄSE SPECIES-or mrnnnnttmtttmet WSA CR-IO6A. 

bUMMATtoH OVER sase SPCCI« of WKrttwtrnrttriaet N«SA-CI»-IO««. 

SOMMAflON  OVt"  BASE   SPtC?ES Of W«H1 T*tt»Y+I»TSCE «AS* C»-i«««» 

PM^MI.rnPIMI —   - 
 |  
AA TlMfb IHE PtACTlUN RATE COEFFiCIfNT OEFINtU Bt EUN.(«b>. 
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■■--^mmimi^mBf^^^^' - JJUUUl^lipJBP^JKB..-- 

NkME 

1 

J 

K 

KB»(I,J> 

KPKS 

«RKSS 

«TC 

KTF 

MCI 

NCT1 

NCI^ 

NCT3 

NCT«. 

NC'S 

•<<: 

PP»(I' 

IF*(!( 

TSAI1) 

»P«(1,jl 

/«(II 

?f 

t.WT flT TOMTRAN VARIABLES 
APPEARING IN 

SUURUUTIKt XftflTT 

OESCKIPTION 

LOUP   INUC- 

LOuP   INUt» 

LOUH   INut' 

SEi'UeNrL   uf   INTERNAL  CONTROL   iNTEut«   ARäAYS-SEE   KKl!). 

SAVED   VALUE   OF   KHA(J.J)   KHlCn  CONTROLS  HO«   THeRMOCHEMICAL 
■JAT«   IS  tjeifrfATEtr: —        - -   

SAVtB   VALUE  Of   ft«AOTiH~«HKM CONTROLS  MOW  TMCRCHCM1CAL llHHt ü 

OENt^TtJ. 

NO.   FHOit-N-tüeE   ItMPErtATUKES  PLUS  NO.   SURFACE   TEMPERATURES 
<>\ US  SPVEN.   

Hvmf.*   uf   EtrffrttS IN  FROZEN-CDGE   TEMPCRATUHC   »««AT. 

NiMttE* uf ENTSICS tw auHfACE TexPeR^tuwe-A«*«Y.  

NUIWE"  B»   STATE  LAtCOLLTlONS  RE8UlREfr TO OCTEttWlWE   T« "EMe STATE. 

r^T;                                                _-...- 

NCI.^lr                                   -_   _      _ —.  

JCT?»1   ÜK  NCI»» 

NCT?»HT3  O«  NtT*KTS   

NCT3*I                             —     - -    - —-   - 

TOTAL  «iUMtlEH  OF  CANUIATE  WtV-^HAM: SPEC-TES •H.US CONOENSEO'l'MASe 

CJNHO": 

IOEAL   CnAMaEX  t'HESSURE.   SPEclflEO  »ITM  PROPELLANT   FLAME 
TfMfERcfOxe. 

SEUUffCt   Of   PPtSSUKtS OSEO   H» STAft CALCOtATiONS. 

ARK«»  Of   i-»OÄN-t06t  TgM^PtTORES. 

AHKAT   (]>   SUHfACt   TEMPERATURES. 

ILUUENCt   Uf   INTtKNAt.   VAfrtAHLtS  u£Si««AtI116  KtLATiVE   AMOUNTS 
OF   CUMPWNENTS   l.i.   »NO   3. 

StUUEwrt.   JF   iMtHMtürNAMIC  VAKIAbLtS   (TEMPERATURE.   ENTMALPT) 
USEU   Id   btAlt  C«H,JLATtt>NS. 

1NW»I   rnt^HuuVNAMJC   VARIAuLEi-PiWTAIHtNO   IS  C«*M«EH.  SMOCKKAVt» 
UP  HOONUAii*   LAlTEH  EUOE. 
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I    I 

HI'S 
^^^■■» ■■■■■»■ 

8JC 

JC5 

>!5S 

: 

N.-.Nt 

Et« 

EF" 

Ff I 

I.J.i« 

If 

Id 

K .K 1 

LI" 

»»Lut   Of   fIJ)   «MEH  J   IS »  8»»£  SPECIES Ci^RlSy-.fLI   «!«»    .ON-SIKSeO 

LOOP   tJJJtttS. 

savED »ALur or-wrr 

APfE'-RlNG   IN 

OESCHIPTION 

AHlULuTt   VALUE   Of   CUNT^iduTlUN  Of   A   SPECIES   10  »  MASS  DALANCE. 

■ü«   NO'.-oASt   SURFACE   SPECIE^  BJC   IS   iOtNTKAt   10  EiJC!. 

«WSOIUTL   XAL'JE   OF   tuUlLlBPlu»  EKHOH  FOM   A   iPtCIti . 

-fliOLitt.   t-JrtuH  OF  CONÜENSEU   SPECIES  SEINS   IhtHOUOCEÖ 0UR1N6 
n«R€NT   tf     -TtON.  —  

OCALLT UtflWCD »AWliWfcey-  - -   

LOW llWl-^-S.  —  "    -  -  -       -      

frCT^ln'» iHOLA-F:««t-e0W0CMQC0 SPCCICOt  

¥f&i  ^Acn ^^"BAÜL ÜASC0OG SPCCIEO INITIALIZED—TO ZLMOt St* rfr 
UNIT» !F SitCIES IS SIGNIFICANT IN ANY MASS BALANCE. 

LOO'' I-luUEi. 

LOOP   Liml   -■  N   (NUMöEk  OF   SPECIES). 

lOLJLLY   UEFINEU   VAäIÄULE. 

FQK   PrfFitM'.    WN-BASL  SPtCIES   ANU  CEHlAiN  NON  PRESENT  SPECIES 
enrosi cvifi-'ueKtu «s POSSIBLC suKfdee - 
MOLECOi -K JEIüMT/üAS PHASF ' -.FCULAR «EIGHT. 
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v«=T«snr 

LIST Of fomit*K t*mt*m.t*— 
jgWgggj in 

DESCKIPTION 

«inn 

OIV 

ISPi 

i» 

J 

j^ 

ä 

^1/ 

L'l> 

M 

NF" 

SfcMLT 

IfST 

ABSOLUTE.     •i.ue  Or  RATIO OF  A  HASS 8»L*SCE ERROR  TO LAR6CST  TERM IN 
THAT m-     B«LA!«.t. "  

SAVED VALOF vmtRTJr. 

LOC'LLT  UglMM   »*»t*8tt. 

»ELtLTEi; »AtOE t* -AtK.Jl   UäEB  FB*  M—ttW AlmWI» 

EiJkO* IN -NIMAL*^ ^e»-**»t6 

IKtl'j»  in a*3»-ei»t.ANCg  WLHTIOW. 

LOCP titrtrtTi      -— 

MURfttl* or'CttMt'WTS' ttlCLUOINO  T*t  ELECTRO^ 

LOOP   IffUtX " '      - 

LOOK-LT OETttlEO inotjfr -  -  

LOOP   InOt»         

»»i«»8Ct   IN-attttSf.V  i'CXTJOU Of-gURMl-NT  PROWAH  »EWSIOW.  

VÄt^i ft6t.~   i^* UNUSEü POHTION  OT   COMHCNT  PrtOOHAH  VLR310H4   "  

VÄÄlAtSLC"   IN—UftVOCO **O^I K)fr^>f  CUMHCNT  PROf RAM "VERSION,— 

"rtltBLt   IN OWÄtO HOKTi«« Of  CURRENT-WOöRAM VERSiOW.   - 

"WH^ott   I ft  UHUjjLtJ' ''Oi* T luN   »JT   CW""LNI   PHOVNHN  MSR9KVH I 

NUHBtH  uf   SWNlflLMtT  SPEC ItS Pt«S NMM86« «F «Oft PtftSE»! ELEMENTS. 

Cm Tim_*"^    Ur   TTJSi wn   TTT    ä    3T^.L It J    «r      I i.m LHWHJT^     EVWEW   r usiun 
TfM°EWATJ«E OF THAT SPECIES. 

VASleäLL IN UNOSEu PORTION uf  CURRENT PROGRAM VERSION. 

-*-^^^»-^^-— -"^IlMigH 



hexe UESCi<lPI10N 

gPHH 

F»f 

Fl U« 

^SOL 

"■A Mt 

-i—f 

-FPS 

mop 

"it IN 

-!! 
»TU. 

T. I 

in 

«re 

KO* 

"'C 

L 

H 

-■oo 

SM| 

S'M 

SHIP 

M 

SPl 

SS1P 

HMt 

TT 

L:-."-;-S-;   VILUC   Or   D   r-SM£   CrtAH. 

vi.j-   0'   uirFUSlUN  tXHUNEMl   iGAHexi   t^uNCHFj  UUT   ON CAHOS. 

vfL'Knu.   MISa  fLU*tLbM/fT^  SEC 

»RACtlnn   Jf   COWtNStD  ^««SE   iPECIES   ««IC«   IS  SOLlU-   EUDAi.  TO 
i-rtio. _    -  .        _     .._ _   _—^.  

^TSIBW ttstMALPY in BTa/wm. —   —  

«.9i At««irs.u«t>stD t^?»)C5Ewi vcwjiOH er «twf-p*.        

t^-./i.o "  

.wrM-nri*i'i-y. KIWEHC tuTiiAL^Y. —  

t»rrwAt.PT OF Lt outcry OHLT» sTurct« 

c«fM>Lt»-.' BtSEP u:<"?- «»« F««tJt«f«& < l««.\«£3-eft«t» OEPENO£WCt>. 

LOCP   lUD'^Wi — -  ■  

INTFGFO  RRVsr FOR CORPPf SSfC PtfWTBCÜ CAR3 "OOTPUl  TCS'IAT. 

tnc^tTiFiCATi^r nuwjrp" ro*t Pufcntt^ CAKO OUTPUT, "■    

a«yEli    ITHLUC   Uf   HWIB)^ ■  

ft««  '-^tu  i>N PWtenEt,- fsi!0  OUTPUT. - -   

LOS*   huutx - —  

touP lnot» —   - —      -     —  — 

-•ot'.süRt. n«ts >«ui-or Eö w t)r-w«s* I^J-IO« — 

U'^llv   uf   OAS »»nasc -STSTC«»   LB«.Ft*-»». 

VTAftC   CMTtDH.-PY   «P5T«t4«-«f   WlOe«-»AVti "   —        '  —  

üMUC«   nuut-t   I« ueunces. 

►Ml-fufi   ut   OCS  >*ti«St   SPtCIfcSi   CAL/€«  ue*.R. 

(p«M«-,»5icM  ENlnALPT).   SAVtJ  OÜRING   OUTPUT   CALCULATIONS. 

t>)T>-u»T  uf  LlOUtOSi -CAt/8« UfcO.K. 

SDMOATTO«!  Of    VNIJl   f US   COHOtflStO   W»tCieS 

STSTt-  ttTSOi'T   SATED  01W1N8  ÜOTPUT-C*t«t«.AIIONS.   CAt/«« Ot».K. 

V»LUt   Of   Tint   SUJCE   LAST CALL  Of  ETTME. 

SYSIE»   f!:MHEt''IUKt>  Otb.   R. 
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tarnt Qescä;PTioh 

VELFO SUtARt  (IF  FLOW  VELOCITY  FRÜH   jSESTSJPIC  ExPAN^IOff  0«  SrtOCK 

tJMJSECi  v*.fflAöt,€   IN  COKPSCSOLO 

^TO-scJi JK Kftam or tw»l»i WOT uaeo tw www vgmieN OF 

MIMMPMt- 

TOOIXriBS'^rjrSB^WT.I^■amw—KfW u»ea TO «WIO WWWf IT 
ilEnO   IN CA^CUL*TiüN  OF   Hlo. 

S»VE0  VALUE  OF   THE   bWWÄTlO«   »NU»   •   «TMv«   ÜKE«  *LL  COWENSEti 
SPECIES.   -  "  ■  

MASS'OF   CGW - X>^3- t)H>>rt  «» »TSTEH. 
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T«SI«BLf 
Mi HE 

LIST Df f ORT««!» »mn*8i.ts 
APPEARING  IN 

SUHROOTTWE PKOPS 

DESCRIPTION 

»1ST» 

»LF 

►)FT» 

C«PClII 

CFJ 

CPHAW;It 

CM 

CP&P- 

CPTU 

cs= 

nsa» 

FFI 

öa-"P 

Mf 

HMH 

riTlL 

MT? 

|,|l   At «AIS.   SCt   NASA   0-1163. 

JtwIVA-ivc   uf   THE L06 MOLECULAR KEIGHJ   Kiln KESPECI   10 LOG TEMP- 
t'BATU^E   AT   rONSTANT   PRESSURE.   

»«l(Jt*«lHij)/iFf rjt-itKOi-VIMJt^FftJI»»»?»»   SOMMEU OVE« M.L    — 
^PE- IE^    ,. 

uflvATlVt   UF   LUG  MULtCULAR  »EIGMI   «I In  KESPtCl   TO LOG PRESSURE 
«T   CONSlANl   IEMP£T«IU«t7- —"     " 

i.o ALWAYS.UNDS« IN CORRETT TERSIOH of Routine. 

¥>JDI I.')»ClJC J.KJ"SW»IElJtr»t« «LL BJ.Ä -swcits. -      — 

l..-t     »LrfATb.    JNUStu    IN CURRENT VtKSIUN  Of    KCUlttt. 

SPt' IFTL   -Ital   Fuh  ELECTXON. 

■>UMt»«ItuN    uF  VNttt-Cfll»  evt» A«.  trtS^^IASt SPECltS;   - 

HKUKCWII   '.'F   Irlt   GAS HUTUWE   MnK» «tüOCES   TO  CPf   F«R Et'JAt 
...itFFIriciTi.   btE  tu   2b  ÜF   NASA  Cx-1062. 

^^ti If IL Of    THE   E'JUlLlO«IUM   MlAluHE. 

-..lftt-s-»SjKl(r)/(üMEGA«p).i<tFtKENCiL   JIFFJSION  COErFICIENT 
l\TxOUi)Lt:.   in   APPKtJrtMATtON FOR -UNEUUAL   JtffOSlON  COEmtNT». 

ltM>>a*i*N«   VALUt   OF   uIFFUSlON FA€?U«  FO«  A  SPtClfeS   (   6A»6* 
OtPtNUE'i-t    -'t"UVtU). 

KMiO  Or    .^t.lFIC  itATS   UStMHOPIC   EAPONENTI. 

STHIIC t.I-'-i-'" UF OAS AI BOUNOAKY-LArEH EUfat. 

lOIf.L    Srsl-M   tNTKALHY. 

-murfili    )f   IHL   uaS  HlXTUPE   «MICH   KtüuCES   Tu   SYSTEM ENTHALPY  FOR 
r'utL   nil-FU^>10N  COtFFlelFNlS'   StL  tu.   2e 6F   NASA  C«  -   I*«» 

LNtnAu-T   uF   -.YSItM  BAjEO  U^Z«  HASS FRACTION   (JNCtOOES GAftE« 

I.In. 

te 

II 

OxFtJ 

PMUI 

L.tUt-      '"i^l     ES 

i'.ut«   IUCNTIFYI^G CLECTHON. 

^.il>Y 4^,^tS. UNUStl) IN PRESENT WEKSION OF HuuTINE. 

15-1 

1.07' i "/lib. ■!••().139.   PARAMETER  wStu   IN   TRANSPORT   PROPERTY 
LALC'JLal lüNS    INlROÜUCEO   1W t'JN. OI «NASA   CS-IC6J. 

vdul   •   «l-il H/fF(j)   ♦» (JA>4EA   SUMME» 0¥ER  «LL   SPECIES «.- 

VN( Jl   <•   FFu)   5UMMEU  UVER   AtL  GASEUOS SPECIES  Nf  EOOALS  VMU1   •  P. 
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LIST  Uf   f VäTR^N "VAIABLtS 
A?PEARlNe  IN 

NiHC. OESCKXPTlOh 

PHU6 

PSP 

sc 

TCONÖ 

TMU3 

TT 

WB 

vr 

VI(l>> 

VK ( f. i 

VHti 

VMU1 

VMUJ 

VMUP 

«02 

ans 

»n/ 

»it 

/If») 

VN(J) • ■IM(J)/FF(JI 50MMED UVER ALL SPECIES Ni EQUALS VNU2 • P. 

vNiJ)/(FF(j)«iiiD»-VN(j)«rriJi»yD8)) SUMHEO OVER ALL SPECIES N. 

lll.«uAM£/z.»SQHAM/l..SAM£/2.«ACHS0»»"(0*M/GAI«) 

3CMMIÜT NU«BE« 

HIAT'JRE InEHMiL CONDUCTIVITT 

VN(J)/FfU) bUHMEü UVER ALL SPECIES N, 

STATIC ItHPtRATUHt IN DEGREES RASK1NE. 

LOCALLY DEFlNtu VARIABLE. 

v.(I)»Ff I 

^tMtKT,L   1ASS  fKACTiON  OF   *   TM ELiMENT. 

MAib  ^=<^LllÜ^  Uf   *   In BASE   SHECIES. 

<IxTu><E  viSrusllr 

l.O£FHCit..T   Wl   UEHNEO   IN £«.   22  OF   NASA  CR-1062. 

f-PUPEWTt   JF   Trit   UMS  MUTUKt   «HlLrt  RtOUCES   TO   l/tm  fOR  EQUAL 
urFfttSTON  COLFFlcttNTS*   EON.t?»»   «t»S»  c»-TO«)?. — 

cüNTHismtoN TO wtmtwe^HBwtL -eowuueTivm «VE« BV tPM«*. 
I PTR/- .■Jdb'y-a.S'TMUSl/P. 

t-^uuuCT   of    ln£   l«ü  COEFFICIENTS  MUl   AND  H'Ji  JEFINED   IN  EON. 

IPdl    J--    .-»SA   CU-l   bt. 

CONsTANl      .Jib   »Mien  ENTERS   INTO  CALCULATION  OF   HUTORt 
fPANSPO«!    PKUPtKIIES. 

«1MHI   ro*   tnt   tLtCTROtr. 

'JUHNTITr 'UK ELcMtNt K tmiCn K JNTHStiUCEfr AS A RESULT Of TME- 
APF^OAI»MlluN FOR dlNART UlfFUSION CCEFFICIENIS ANU REOUCES TO 
VI<K1   Ftm  EUUAL   BIFFUSION COEFfieiENTSf-SEE  60 «8  Of KAS«  CR-rOeZ. 

UOANIITI   FOR   BASE   SfECltS   Wtllcrl"W   InTROOOttU US  A RESULT-«f-THt 
APP^o^l.lATIUN   FUH   blNArtr   uiffUSION   COEFFICItNTS  AND  REuUCES   TO 
VKtKI   FUK  tuUAL   Mft-USION  COfifFiCltltTSt   SEE te ^tf Of   NASA "CR-TOSZ. 
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HOW   INrtA   Of   P1VUI   FOt» » TH-eOt'JMH. _.     . 
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LtKGtST  CONTKIrtuflON W  Te*»-I*-(t-Tn-COtUM(ti 

KSTIO it   KfrslUOAt   It«*   IN tF f« €«tUNN   fO- SVH, 
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«BSOLUTI. VALUE Of   LOG COAKELTION Oh TEWESATuKE. 

*L05 IgbNPl. 

HDAlnUH v\ PEdHlTTED AFTER ONF. ITERATION OF ANT SPECIES PREVIOUSLY 
irs? Twm -oaxp  

-eOHSTRlHtf^ ftkAMETEH  WWW   TO   TBIAL  ABLOTION  IIATEl  

AB5*CLIM/BTMI H"t 

COiJhtCTlON   TO   Tl«  PARTIAL  PKtSSURE   OF   THE   J   TH  SPECIES. 

LIMIT VALUE OF OELTA U./T). 

F><(10<.-7>. LWII PHESSUAE IN CONTROLLING DAMPING OF SOLUTION. 

-nxCttTiJN IJ ÜAS MOLECULAR «EIGHT. 

COKKECTIUN 10 CUNuENSED-PMASt NOLECULAH »EIGHT. 

»«LUE ot J» »Of THE J Ttl SPtcIES DURING LOOP ON THAT SPECIES. 

LÜUf iNUi^ti. 

^AVtu VAt.üt OF iau). 

NJMBER -A   tLEMr.NTb INCLUDING ELCCIMN PLUS THE NUMBER OF NON BASE. 
PRESENT LUNUENStD SPEC ItS-PLOS-gT        "'     

-tOO^-LIMlT - N ITUTAL W'-IMgL" OF OPEttESI.  

*L«*lfi LUUAuS ti        - "  — 

tflCAt   JftOfc« EtWAt- T«-tB<»«i  -      — 

C^NSTT^tifift   HARftMElE^^tLATEO  TO   TOTAL   ABLAf-tON HATt^ 

«anlMU»  0»  wtltwow TEMPER«TUWg-tf-Dtt-TA   f   tS  POSITIVE  OR  
NfuiTlvL.   XESCtCIlVELr'. 

uAMPtl)   «ALUt   OF   UtLIA   L0&   T. 
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W^Kiir,   VAHlAeLt    rjr.    ►ilvulNu   OIOITb    Tu   ÖE   SAVfcü 
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fc>i>SE   —tCIES. 

LOOP    IfUEX) 

LOOP    iNOt«. 

iLP^ANUME^lC   ARRAY   LSED   IN  PRiflTOUl   OF   R£*CiiON  KINETICS OAT». 

«LPHAMJHtUIC   OOANTiTY  USED   i«  PRINTOUT   Of   REACTION KIMEtiCS  D*'f*. 

REACTA^T   OR  PROUUCT   STOKMIOMETRIC   COt^f ICIENTS. 
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LOOP   IviuE*. 

PKINTOUl OUANITT b?tClfYIi<6 STOICMIOMETRiC COEFFICIENTS FOR 
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I-IWT   TO   ir*M«ATt  fMMF-*^-tAMf   OHfe €«N»e*StH>  PHASE  SPECIES *S- 
AvAILABLt  FOR   bORFACE   EQOILloRIUM CALCULATION^. 

iNTt«P0L«TION  VALL'ES UStD  TO   EVALUATt.   IHERMODYNAM1C PROPERTIES 
Frfti» CiJvrtE  Fit CONSTiffTSx  6i)l» *«t FvNC-TMftS-OF  CWWENT   Hm». 

iNTEKi'OLAttO»!  «ALUE>> liätrit  Ttf- EVALUATE -TMEtMOöYNAHlC  Pfi-. /PERHSSr - 
fro"  CUHVt   FIT   COWSTJNTS.   t)OTH  ARC   FUNCTIONS   OF   CURRENT   TEMP. 
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SECTION 3 

FLOW CHARTS 

Computer generated flow charts were produceJ and are given in this Section. 

The flow charts show transfers as lines on the right edge of the figures and do- 

loop blocks as lines on the left edge of the figures. The order of presentation 

correspc .Is to that used in Section 2 for Fortran variable name definitions. 
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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 
AMD 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 accurate than the 

general correlation which is described in Section 4 of Volume I and which is 

used to compute the diffusion 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, Cl, F, H, He, Li, N, 0, 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 

\6 Fi'S   FKCiH   AEHO 6V-bJ 
CO? l,?.t<fb K? 1.027b P?                   G,9t)?>S 0 0.7063 
CO 1.U7? h .19J<Jh r               ,<>a<Jb o .7d9b 
H2 C.2f3C2 t-?t 0,7/04 w                   C.7b5J MO 1.1173 
cm t.96C3 r> 1,05J3 

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