Appendix C

Species in JANAF Database

Gaseous Species  (Condensed species begin on Page 70)

  Electron gas     AL2O2            Be               CHCL3          

  AL               AL2O2+           Be+              CHF3           

  AL+              Ar               BeBO2            CH2            

  AL-              Ar+              BeBr             CH2CLF         

  ALBO2            B                BeBr2            CH2CL2         

  ALBr             B+               BeCL             CH2F2          

  ALBr3            B-               BeCL+            CH3            

  ALC              BCL              BeCLF            CH3CL          

  ALCL             BCL+             BeCL2            CH3F           

  ALCL+            BCLF             BeF              CH2OH          

  ALCLF            BCL2             BeF2             CH3O           

  ALCLF+           BCL2+            BeH              CH4            

  ALCLF2           BCL2-            BeH+             CH3OH          

  ALCL2            BCL3             BeI              CN             

  ALCL2+           BF               BeI2             CN+            

  ALCL2-           BF2              BeN              CN-            

  ALCL2F           BF2+             BeO              CNN            

  ALCL3            BF2-             BeOH             CO             

  ALF              BF3              BeOH+            CO+            

  ALF+             BH               BeO2H2           COCL           

  ALF2             BHF2             BeS              COCLF          

  ALF2+            BH2              Be2O             COCL2          

  ALF2-            BH3              Be2OF2           COF            

  ALF2O            BN               Be2O2            COF2           

  ALF2O-           BO               Be3O3            COS            

  ALF3             BOCL             Be4O4            CO2            

  ALF4-            BOF              Br               CO2+           

  ALH              BOF2             Br2              COOH           

  ALI              BO2              C                CP             

  ALI3             BO2-             C+               CS             

  ALN              BS               C-               CS2            

  ALO              B2               CCL              C2             

  ALO+             B2O              CCLF3            C2+            

  ALO-             B2O2             CCL2             C2-            

  ALOCL            B2O3             CCL2F2           C2CL2          

  ALOF             B3O3CL3          CCL3             C2CL4          

  ALOH             B3O3F3           CCL3F            C2CL6          

  ALOH+            B3O3H3           CCL4             C2F2           

  ALOH-            Ba               CF               C2F4           

  ALO2             BaBr             CF+              C2H            

  ALO2-            BaBr2            CF2              C2HCL          

  ALO2H            BaCL             CF2+             C2HF           

  ALS              BaCL2            CF3              CHCO,ketyl     

  AL2              BaF              CF3+             C2H2,acetylene 

  AL2Br6           BaF+             CF4              C2H2,vinylidene

  AL2CL6           BaF2             CH               CH2CO,ketene   

  AL2F6            BaOH             CH+              C2H3,vinyl     

  AL2I6            BaOH+            CHCL             CH3CN          

  AL2O             BaO2H2           CHCLF2           CH3CO,acetyl   

  AL2O+            BaS              CHCL2F           C2H4           

�  C2H4O,ethylen o  C6H5O,phenoxy    Cs+              HBS+           

  CH3CHO,ethanal   C6H6             CsCL             HBr            

  CH3COOH          C6D6             CsF              HCN            

  (HCOOH)2         C6H5OH,phenol    CsO              HCO            

  C2H5             C6H10,cyclo-     CsOH             HCO+           

  C2H6             C6H12,1-hexene   CsOH+            HCCN           

  CH3N2CH3         C6H12,cyclo-     Cs2              HCL            

  CH3OCH3          C6H13,n-hexyl    Cs2CL2           HD             

  C2H5OH           C7H7,benzyl      Cs2F2            HD+            

  CCN              C7H8             Cs2O             HD-            

  CNC              C7H8O,cresol mx  Cs2O2H2          HDO            

  C2N2             C7H14,1-heptene  Cs2SO4           HF             

  C2O              C7H15,n-heptyl   Cu               HI             

  C3               C7H16,n-heptane  Cu+              HNC            

  C3H3,propargyl   C8H8,styrene     CuCL             HNCO           

  C3H4,allene      C8H10,ethylbenz  CuF              HNO            

  C3H4,propyne     C8H16,1-octene   CuF2             HNO2           

  C3H4,cyclo-      C8H17,n-octyl    CuO              HNO3           

  C3H5,allyl       C8H18,isooctane  Cu2              HOCL           

  C3H6,propylene   C8H18,n-octane   Cu3CL3           HOF            

  C3H6,cyclo-      C9H19,n-nonyl    D                HO2            

  C3H6O            C10H8,naphthale  D+               HSO3F          

  C3H7,n-propyl    C10H21,n-decyl   D-               H2             

  C3H7,i-propyl    C12H9,o-bipheny  DCL              H2+            

  C3H8             O-C12D9          DF               H2-            

  C3H8O,1propanol  C12H10,bipheny   DOCL             HCHO,formaldehy

  C3H8O,2propanol  C12D10           D2               HCOOH          

  C3O2             Jet-A(g)         D2+              H2F2           

  C4               Ca               D2-              H2O            

  C4H2             Ca+              D2O              H2O+           

  C4H4,1,3-cyclo-  CaBr             D2S              H2O2           

  C4H6,butadiene   CaBr2            F                H2S            

  C4H6,2-butyne    CaCL             F+               H2SO4          

  C4H6,cyclo-      CaCL2            F-               H3B3O6         

  C4H8,1-butene    CaF              FCN              H3F3           

  C4H8,cis2-buten  CaF2             FO               H3O+           

  C4H8,tr2-butene  CaI              FO2              (HCOOH)2       

  C4H8,isobutene   CaI2             F2               H4F4           

  C4H8,cyclo-      CaO              F2O              H5F5           

  (CH3COOH)2       CaOH             FS2F,fluorodisu  H6F6           

  C4H9,n-butyl     CaOH+            Fe               H7F7           

  C4H9,i-butyl     CaO2H2           Fe+              He             

  C4H9,s-butyl     CaS              Fe-              He+            

  C4H9,t-butyl     Ca2              FeC5O5           Hg             

  C4H10,isobutane  CL               FeCL             HgBr2          

  C4H10,n-butane   CL+              FeCL2            I              

  C4N2             CL-              FeCL3            I2             

  C5               CLCN             FeO              K              

  C5H6,1,3cyclo-   CLF              Fe(OH)2          K+             

  C5H8,cyclo-      CLF3             Fe2CL4           KBO2           

  C5H10,1-pentene  CLO              Fe2CL6           KCN            

  C5H10,cyclo-     CLO2             H                KCL            

  C5H11,pentyl     CL2              H+               KF             

  C5H11,t-pentyl   CL2O             H-               KF2-           

  C5H12,n-pentane  Cr               HALO             KH             

  C5H12,i-pentane  CrN              HBO              KO             

  CH3C(CH3)2CH3    CrO              HBO+             KO-            

  C6H2             CrO2             HBO-             KOH            

  C6H5,phenyl      CrO3             HBO2             KOH+           

  C6D5             Cs               HBS              K2             

  K2C2N2           N+               NaOH             PbI2           

  K2CL2            N-               NaOH+            PbI4           

  K2F2             NCO              Na2              PbO            

  K2O2H2           ND               Na2C2N2          PbS            

  K2SO4            ND2              Na2CL2           Pb2            

  Kr               ND3              Na2F2            S              

  Kr+              NF               Na2O             S+             

  Li               NF2              Na2O2H2          S-             

  Li+              NF3              Na2SO4           SCL            

  LiALF4           NH               Nb               SCL2           

  LiBO2            NH+              NbO              SCL2+          

  LiCL             NHF              NbO2             SD             

  LiF              NHF2             Ne               SF             

  LiFO             NH2              Ne+              SF+            

  LiF2-            NH2F             Ni               SF-            

  LiH              NH3              NiCL             SF2            

  LiN              NH2OH            NiCL2            SF2+           

  LiO              NH4+             NiO              SF2-           

  LiO-             NO               NiS              SF3            

  LiOH             NO+              O                SF3+           

  LiOH+            NOCL             O+               SF3-           

  LiON             NOF              O-               SF4            

  Li2              NOF3             OD               SF4+           

  Li2CL2           NO2              OH               SF4-           

  Li2F2            NO2-             OH+              SF5            

  Li2O             NO2CL            OH-              SF5+           

  Li2O2            NO2F             O2               SF5-           

  Li2O2H2          NO3              O2+              SF6            

  Li2SO4           NO3-             O2-              SF6-           

  Li3CL3           NO3F             O3               SH             

  Li3F3            N2               P                SN             

  Mg               N2+              P+               SO             

  Mg+              N2-              PCL3             SOF2           

  MgBr             NCN              PF               SO2            

  MgBr2            cis-N2D2         PF+              SO2CLF         

  MgCL             N2F2             PF-              SO2CL2         

  MgCL+            N2F4             PF2              SO2F2          

  MgCLF            N2H2             PF2+             SO3            

  MgCL2            NH2NO2           PF3              S2             

  MgF              N2H4             PF5              S2CL           

  MgF+             N2O              PH               S2CL2          

  MgF2             N2O+             PH3              S2F2,thiothiony

  MgF2+            N2O3             PO               S2O            

  MgH              N2O4             PO2              S8             

  MgI              N2O5             P2               Si             

  MgI2             N3               P4               Si+            

  MgN              N3H              P4O10            SiBr           

  MgO              Na               Pb               SiBr2          

  MgOH             Na+              PbBr             SiBr3          

  MgOH+            NaALF4           PbBr2            SiBr4          

  MgO2H2           NaBO2            PbBr4            SiC            

  MgS              NaBr             PbCL             SiC2           

  Mg2              NaCN             PbCL+            SiC4H12        

  Mg2F4            NaCL             PbCL2            SiCL           

  MoO3             NaF              PbCL2+           SiCL2          

  Mo2O6            NaF2-            PbCL4            SiCL3          

  Mo3O9            NaH              PbF              SiCL4          

  Mo4O12           NaI              PbF2             SiF            

  Mo5O15           NaO              PbF4             SiF2           

  N                NaO-             PbI              SiF3           

  SiF4             Xe               BeO(L)           Cu2O5S(s)      

  SiH              Xe+              BeO2H2(b)        Fe(a)          

  SiH+             Zn               BeS(s)           Fe(a)          

  SiHBr3           Zn+              Be2C(s)          Fe(c)          

  SiHCL3           Zn-              Be2C(L)          Fe(d)          

  SiHF3            Zr               Br2(cr)          Fe(L)          

  SiHI3            ZrN              Br2(L)           FeC5O5(L)      

  SiH2             ZrO              Br2(L)           FeCL2(s)       

  SiH2Br2          ZrO2             C(gr)            FeCL2(L)       

  SiH2CL2          CONDENSED: AL(cr) C6H6(L)          FeCL3(s)       

  SiH2F2           AL(L)            C7H8(L)          FeCL3(L)       

  SiH2I2           ALBr3(s)         C8H18(L),n-octa  FeO(s)         

  SiH3             ALBr3(L)         Jet-A(L)         FeO(L)         

  SiH3Br           ALCL3(s)         Ca(a)            Fe(OH)2(s)     

  SiH3CL           ALCL3(L)         Ca(b)            Fe(OH)3(s)     

  SiH3F            ALF3(a)          Ca(L)            FeS(a)         

  SiH3I            ALF3(b)          CaBr2(s)         FeS(b)         

  SiH4             ALF3(L)          CaBr2(L)         FeS(c)         

  SiI              ALI3(s)          CaCO3(caL)       FeS(L)         

  SiI2             ALI3(L)          CaCL2(s)         FeSO4(s)       

  SiN              ALN(s)           CaCL2(L)         FeS2(s)        

  SiO              AL2O3(a)         CaF2(a)          Fe2O3(s)       

  SiO2             AL2O3(L)         CaF2(b)          Fe2S3O12(s)    

  SiS              AL2SiO5(an)      CaF2(L)          Fe3O4(s)       

  Si2              AL6Si2O13(s)     CaO(s)           H2O(s)         

  Si2C             B(b)             CaO(L)           H2O(L)         

  Si2N             B(L)             CaO2H2(s)        H2SO4(L)       

  Si3              BN(s)            CaS(s)           Hg(cr)         

  Sr               B2O3(L)          CaSO4(s)         Hg(L)          

  SrBr             B3O3H3(cr)       Cr(cr)           HgBr2(s)       

  SrCL             Ba(cr)           Cr(cr)           HgBr2(L)       

  SrCL2            Ba(L)            Cr(L)            HgO(s)         

  SrF              BaBr2(s)         CrN(s)           I2(cr)         

  SrF+             BaBr2(L)         Cr2N(s)          I2(L)          

  SrF2             BaCL2(a)         Cr2O3(s)         K(cr)          

  SrI2             BaCL2(b)         Cr2O3(L)         K(L)           

  SrO              BaCL2(L)         Cs(cr)           KCN(s)         

  SrOH             BaF2(a)          Cs(L)            KCN(L)         

  SrOH+            BaF2(b,c)        CsCL(a)          KCL(s)         

  SrO2H2           BaF2(L)          CsCL(b)          KCL(L)         

  SrS              BaO(s)           CsCL(L)          KF(s)          

  Ta               BaO(L)           CsF(s)           KF(L)          

  TaO              BaO2H2(s)        CsF(L)           KHF2(a)        

  TaO2             BaO2H2(L)        CsOH(a)          KHF2(b)        

  Ti               BaS(s)           CsOH(b)          KHF2(L)        

  Ti+              Be(a)            CsOH(c)          KOH(a)         

  Ti-              Be(b)            CsOH(L)          KOH(b)         

  TiCL             Be(L)            Cs2SO4(II)       KOH(L)         

  TiCL2            BeAL2O4(s)       Cs2SO4(I)        KO2(s)         

  TiCL3            BeAL2O4(L)       Cs2SO4(L)        K2CO3(s)       

  TiCL4            BeBr2(s)         Cu(cr)           K2CO3(L)       

  TiO              BeCL2(s)         Cu(L)            K2O(s)         

  TiOCL            BeCL2(L)         CuF(s)           K2O2(s)        

  TiOCL2           BeF2(Lqz)        CuF2(s)          K2S(1)         

  TiO2             BeF2(hqz)        CuF2(L)          K2S(2)         

  V                BeF2(L)          CuO(s)           K2S(3)         

  VCL4             BeI2(s)          CuO2H2(s)        K2S(L)         

  VN               BeI2(L)          CuSO4(s)         K2SO4(a)       

  VO               BeO(a)           Cu2O(s)          K2SO4(b)       

  VO2              BeO(b)           Cu2O(L)          K2SO4(L)       

  Li(cr)           NaCN(L)          PbCL2(L)         Ti2O3(a)       

  Li(L)            NaCL(s)          PbF2(a)          Ti2O3(b)       

  LiALO2(s)        NaCL(L)          PbF2(b)          Ti2O3(L)       

  LiALO2(L)        NaF(s)           PbF2(L)          Ti3O5(a)       

  LiCL(s)          NaF(L)           PbI2(s)          Ti3O5(b)       

  LiCL(L)          NaI(s)           PbI2(L)          Ti3O5(L)       

  LiF(s)           NaI(L)           PbO(rd)          Ti4O7(s)       

  LiF(L)           NaOH(a)          PbO(yw)          Ti4O7(L)       

  LiH(s)           NaOH(L)          PbO(L)           V(cr)          

  LiH(L)           NaO2(s)          PbO2(s)          V(L)           

  LiOH(s)          Na2CO3(I)        PbS(s)           VCL2(s)        

  LiOH(L)          Na2CO3(II)       PbS(L)           VCL3(s)        

  Li2O(s)          Na2CO3(L)        Pb3O4(s)         VCL4(L)        

  Li2O(L)          Na2O(c)          S(cr1)           VN(s)          

  Li2SO4(a)        Na2O(a)          S(cr2)           VO(s)          

  Li2SO4(b)        Na2O(L)          S(L)             VO(L)          

  Li2SO4(L)        Na2O2(a)         SCL2(L)          V2O3(s)        

  Li3N(s)          Na2O2(b)         S2CL2(L)         V2O3(L)        

  Mg(cr)           Na2S(1)          Si(cr)           V2O4(I)        

  Mg(L)            Na2S(2)          Si(L)            V2O4(II)       

  MgAL2O4(s)       Na2S(L)          SiC(b)           V2O4(L)        

  MgAL2O4(L)       Na2SO4(V)        SiO2(Lqz)        V2O5(s)        

  MgBr2(s)         Na2SO4(IV)       SiO2(hqz)        V2O5(L)        

  MgBr2(L)         Na2SO4(I)        SiO2(L)          Zn(cr)         

  MgCO3(s)         Na2SO4(L)        Si2N2O(s)        Zn(L)          

  MgCL2(s)         Na3ALF6(a)       Si3N4(a)         ZnSO4(a)       

  MgCL2(L)         Na3ALF6(b)       Sr(a)            ZnSO4(a)       

  MgF2(s)          Na3ALF6(L)       Sr(b)            ZnSO4(b)       

  MgF2(L)          Na5AL3F14(s)     Sr(L)            Zr(a)          

  MgI2(s)          Na5AL3F14(L)     SrCL2(a)         Zr(b)          

  MgI2(L)          Nb(cr)           SrCL2(b)         Zr(L)          

  MgO(s)           Nb(L)            SrCL2(L)         ZrN(s)         

  MgO(L)           NbO(s)           SrF2(s)          ZrN(L)         

  MgO2H2(s)        NbO(L)           SrF2(L)          ZrO2(a)        

  MgS(s)           NbO2(I)          SrO(s)           ZrO2(b)        

  MgSO4(s)         NbO2(II)         SrO(L)           ZrO2(L)        

  MgSO4(L)         NbO2(III)        SrO2H2(s) 

  MgSiO3(I)        NbO2(L)          SrO2H2(L) 

  MgSiO3(II)       Nb2O5(s)         SrS(s) 

  MgSiO3(III)      Nb2O5(L)         Ta(cr) 

  MgSiO3(L)        Ni(cr)           Ta(L) 

  MgTiO3(s)        Ni(cr)           TaC(s) 

  MgTiO3(L)        Ni(L)            TaC(L) 

  MgTi2O5(s)       NiS(b)           Ta2O5(s) 

  MgTi2O5(L)       NiS(a)           Ta2O5(L) 

  Mg2SiO4(s)       NiS(L)           Ti(a) 

  Mg2SiO4(L)       NiS2(s)          Ti(b) 

  Mg2TiO4(s)       NiS2(L)          Ti(L) 

  Mg2TiO4(L)       Ni3S2(I)         TiC(s) 

  Mo(cr)           Ni3S2(II)        TiC(L) 

  Mo(L)            Ni3S2(L)         TiCL2(s) 

  NH4CL(a)         Ni3S4(s)         TiCL3(s) 

  NH4CL(b)         P(cr)            TiCL4(L) 

  Na(cr)           P(L)             TiN(s) 

  Na(L)            P4O10(s)         TiN(L) 

  NaALO2(a)        Pb(cr)           TiO(a) 

  NaALO2(b)        Pb(L)            TiO(b) 

  NaBr(s)          PbBr2(s)         TiO(L) 

  NaBr(L)          PbBr2(L)         TiO2(ru) 

  NaCN(s)          PbCL2(s)         TiO2(L) 

Appendix D								       Programming Guide



D.1  Requirements for Using VTEC



	Program VTEC requires a IBM PC or compatible  computer with a 386SX or faster processor.  A minimum of 4 megabytes of RAM are recommended.  Program VTEC is fastest if run from a hard drive.  To install VTEC on a hard drive, a minimum of 1 megabyte is needed for the program, thermodynamic and transport data bases, font files, and other supporting files.  The DOSXMSF.EXE should be in the same directory as VTEC.EXE.



D.2  Compiler Needed to Edit VTEC



	Though program VTEC was written and compiled using  Waterloo SoftwareÕs WatFor77,  and Microsoft Fortran 5.1, the final version of VTEC was compiled using Microsoft Fortran PowerStation.  PowerStation was used because it is a 32-bit, Windows based compiler that allows for greater speed and efficiency when creating executable files.  In addition, Power Station has a number of subroutines that give many more options to the programmer to make the program easier to run.  Included in the list of commands which are unique to PowerStation are:



TABLE D.1  Commands unique to Microsoft FORTRAN PowerStation

MS FORTRAN PowerStation Command�Function��GETCHARQQ�suspends execution of the program while waiting for a keystroke from the user��SETTEXTPOSITION�locates a screen coordinate for text output��SETTEXTWINDOW�restricts text output to a window on the screen, defined by two points��SETFONT�changes the active font of the text��SETTEXTCOLOR�changes the color of the text��SCROLLTEXTWINDOW�scrolls the contents of a textwindow up or down��

	Because these functions and subroutines are unique to Power Station, any modifications to VTEC will require using PowerStation.  While using these unique functions and subroutines do limit the portability of the code,  it was felt that user-friendliness was of greater importance than compilability. 



D.3  VTEC Subroutines



	VTEC is actually a library of four programs linked together.

�

TABLE D.2  Subroutines in VTEC and their function

FILE�SUBROUTINES�FUNCTION��VTEC1�MSUB�Directs calls to other subroutines��VTEC2�OPTSUB�Controls problem options���STORE�Saves the problem for later use���NAMELIST�Controls problem type specification (TP,HP, etc.)��VTEC3�REACT�Controls problem reactants���SEARCH�Reads thermo and transport databases���BLOCK DATA�Contains elemental atomic data and formatting information used for output��VTEC4�THERMP�Sets variables for all problems���EQLBRM�Conrols calculations of equilibrium concentrations and thermodynamic properties���MATRIX�Assigns values to matrices to be solved by GAUSS���GAUSS�Uses Gaussian elimination to solve matrices���OUT1�Writes Output to screen and output file���SAVED�Stores variable values for use as a starting point in the next iteration���TRANSPT�Calculates product transport properties if selected by the user��VTEC4�HCALC�Calculates thermodynamic properties���CPHS�Calculates thermodynamic properties for cases not covered by HCALC���VARFMT�Sets decimal places printed���EFMT�Used to write statements in exponent form�������Appendix E								     Product Composition Comparisons



	Below are three equilibrium problems that were run on the mainframe computer at Virginia Tech using CEC76.  The problems were run on CETPC, and on VTEC.  The VTEC input file for each case is shown.

Case 1:  (March, 1981)

REACTANTS

H  2.0000    .0000    .0000    .0000    .000000   2.00000M        .00G  298.15F

O  2.0000    .0000    .0000    .0000    .000000   1.00000M        .00G  298.15O

  

OMIT           HO2            H2O2           H2O(s)      

OMIT           H2O(L)         H              O           

OMIT           OH             O3          

  

NAMELIST

HP      2

1

10

OPTIONS

TRACE

 .000000E+00

  

FIGURE E.1  An input file for Case 1.



TABLE E.1  A comparison of predicted mole fractions for Case 1.

�CEC76�CETPC�VTEC��P,Atm�1�10�1�10�1�10��H2�0.29190�0.23836�0.28819�0.23356�0.2885�0.2339��H2O�0.56215�0.64247�0.56772�0.64966�0.5673�0.6492��O2�0.14595�0.11918�0.14409�0.11678�0.1442�0.1169��

�

Case 2:  (March, 1978)

REACTANTS

O  2.0000    .0000    .0000    .0000    .000000    .77585M        .00G  300.00F

N  2.0000    .0000    .0000    .0000    .000000    .20624M        .00G  300.00F

C  1.0000H  4.0000    .0000    .0000    .000000    .01792M        .00G  300.00F

  

NAMELIST

TP

    300.00      1.000

    400.00       .000

    500.00       .000

    600.00       .000

    800.00       .000

   1000.00       .000

   1200.00       .000

   1400.00       .000

   1600.00       .000

   1800.00       .000

   2000.00       .000

   2200.00       .000

   2400.00       .000

   2600.00       .000

   2800.00       .000

   3000.00       .000

       .00       .000

OPTIONS

TRACE

 .100000E-06

  

FIGURE E.2  An input file for Case 2.

�TABLE E.2  A comparison of predicted mole fractions for Case 2.

�CEC76�CETPC�VTEC��T,(K)�500�2000�500�2000�500�2000��CO�1.968E-27�2.725E-05��3.000E-05�1.990E-27�2.758E-05��CO2�1.792E-02�1.788E-02�1.792E-02�1.788E-02�1.792E-02�1.788E-02��H�5.114E-33�5.555E-06��1.000E-05�5.139E-33�5.578E-06��HNO�����3.243E-26�8.724E-09��HNO2�����4.719E-11�1.269E-07��HO2�1.854E-17�2.184E-06���1.647E-16�4.304E-06��H2�5.430E-25�1.179E-05��1.000E-05�5.457E-25�1.177E-05��H2O�3.584E-02�3.499E-02�3.584E-02�3.497E-02�3.584E-02�3.497E-02��H2O2�2.407E-16�5.680E-08���2.957E-16�5.739E-08��N������4.059E-10��NO�6.431E-10�7.700E-03��7.260E-03�5.077E-10�7.264E-03��NO2�7.189E-08�2.319E-05��2.000E-05�5.600E-08�2.357E-05��N2�2.062E-01�2.022E-01�2.062E-01�2.024E-01�2.062E-01�2.024E-01��N2O�6.099E-14�1.970E-07���6.797E-14�2.074E-07��O�9.845E-24�5.689E-04��5.700E-04�9.973E-24�5.737E-04��OH�3.020E-16�1.620E-03��1.650E-03�3.315E-16�1.656E-03��O2�7.400E-01�7.349E-01�7.400E-01�7.351E-01�7.400E-01�7.351E-01��O3�1.973E-19�3.230E-08���2.429E-19�3.655E-08��

�

Case 3:  (March, 1978)

REACTANTS

O  2.0000    .0000    .0000    .0000    .000000    .20664M        .00G  300.00F

N  2.0000    .0000    .0000    .0000    .000000    .77737M        .00G  300.00F

H  2.0000O  1.0000    .0000    .0000    .000000    .01598M        .00G  300.00F

  

NAMELIST

TP

    300.00      1.000

    400.00       .000

    500.00       .000

    600.00       .000

    800.00       .000

   1000.00       .000

   1200.00       .000

   1400.00       .000

   1600.00       .000

   1800.00       .000

   2000.00       .000

   2200.00       .000

   2400.00       .000

   2600.00       .000

   2800.00       .000

   3000.00       .000

       .00       .000

OPTIONS

TRACE

 .000000E+00

  

FIGURE E.3  An input file for Case 3.



�TABLE E.3  A comparison of predicted mole fractions for Case 3.

�CEC76�CETPC�VTEC��T,(K)�500�2000�500�2000�500�2000��H�4.697E-33�5.116E-01��1.000E-05��5.137E-06��HO2�4.756E-18�5.535E-07����1.092E-06��H2�4.582E-25�9.998E-06��1.000E-05��9.977E-06��H2O�1.598E-02�1.557E-02�1.598E-02�1.556E-02�1.598E-02�1.556E-02��NO�6.598E-10�7.898E-03��7.450E-03��7.451E-03��NO2�3.897E-08�1.248E-05��1.000E-05�3.036E-07�1.269E-05��N2�7.773E-01�7.731E-01�7.773E-01�7.734E-01�7.774E-01�7.734E-01��O�5.203E-24�2.985E-04��3.000E-04��3.011E-04��OH�1.466E-16�7.827E-04��8.000E-04��8.001E-04��O2�2.066E-01�2.022E-01�2.066E-01�2.024E-01�2.066E-01�2.025E-01��
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