Case 1
CO/H20(g)/02 in ratio 1/1/0.1
1 atm, 1500 K (TP case)

B EDWRDS/UNIX
B EDWRDS/VMS
B Nasa-L/UNIX
O Nasa-L/Hed

‘B Nasa-L/METC
‘B Super-Burn ;
L StanJan/ChemKin | |

Co Co2 H2 H20




Case 3
CH4/Air, Equiv. Ratio = 4.0

1 atm (HP Case)
0.4500 — - —
0.4000
0.3500 T B EDWRDS/UNIX
0.3000 B EDWRDS/VMS

B Nasa-L/UNIX
O Nasa-L/Hed
‘B Nasa-L/METC
- |B Super-Burn
- |® StanJan/ChemKin |

0.2500 -
0.2000 -
0.1500 -
0.1000 -
0.0500
0.0000

co
CH4
Hz20
HZ
C{s)
N2
coz

1040

1020 -

1000

'® EDWRDS/UNIX

'@ EDWRDS/VMS

™ Nasa-L/UNIX

‘0 Nasa-L/Hed

W Nasa-L/METC

‘B Super-Burn ,
- . StanJan/ChemK_in?

980
960

940 -

920 -+

900 -




Case 2
CH4/Air, Equiv. Ratio = 1.25
1 atm (HP Case)

0.20 - 5
018 t+—m——————
0.16 ——

0.14 -
0.12 -
0.10 F
0.08 -
0.06 -
0.04
0.02 -
0.00 -

Co (607 H20 H2

' EDWRDS/UNIX
‘B EDWRDS/VMS
'@ Nasa-L/UNIX
‘0 Nasa-L/Hed

‘B Nasa-L/METC
‘B Super-Burn -
‘B StanJan/ChemKin|

2250

2000 -

1750 -

1500

'mEDWRDS/UNIX |
‘B EDWRDS/VMS
'® Nasa-L/UNIX

- O Nasa-L/Hed

|B Nasa-L/METC
‘B Super-Burn :
‘B StanJan/ChemKin| |
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LERT
. e AT e ﬁ

END i

ﬁ Ei H H2 OH HO2 H20 H202

N2

END A ‘63
a+§§ = 0+0H (MILLER 81) 5.1E16

-0.82 16510

H2+0 = H+OH (MILLER 77) 1.8810 1.0 8830
H2+0H = H20+H (DIXON-LEVIS 77) 1.7809 . 1.3  U®
OH+OH = H20+0 (COHEN 79) 6.0E08 1.3 0.0
H+OH+M = H20+M (MILLER 77) 7.5823 -2.6 0.0

H20 /20.0/
02+M = 0+0+M (MILLER 81) 1.9811 0.5 95560
H2+M = H+HeM (MILLER 77) 2.2B12 0.5 92600

H20/6.0/ H/2.0/ H2/3.0/
H2+02 = OH+OH (MILLER 77) 1.7B13 0.0 47780
H+02+M = HO2+M (SLACK 77) 208 1.0 - D0

H20/21.0/ H2/3.3/ 02/0.0/ N2/0.0/
H+02+02 = HO2+02 (SLACK 77) 6.7B19 -1.42 0.0
H+02+N2 = HO2+N2 (SLACK 77) 6.7B19 -1.42 0.0
HO2+H = H2+02 (LLOYD 74) 2.5813 0.0 700
HO2+H = OH+OH (LLOYD 74) 2.5B14 0.0 1900
H02+0 = OH+02 (LLOYD 74) 4.8813 0.0 1000
HO2+0H = H20+02 (LLOYD 74) . 5.0B13 0.0 1000
HO2+HO02 = H202+02 (TROE 69) 2.0812 0.0 0.0
H202+M = OH+OH+M (BAULCH 72) 1.2B17 0.0 45500
H202+H = HO2 + H2 (BAULCH 72) 1.7812 0.0 31%
H202+0H = H20+HO2 (BAULCH 72) 1.0E13 0.0 1800

END

Figure 3. Example input file for the Chemkin Interpreter.

The Interpreter

Input of the reaction description to the Interpreter is designed to be essentially format-
free and in familiar chemical notation. Nevertheless, there is still a certain syntax that
must be followed. Some of the capabilities of the Interpreter are evident from the simple
example input file shown in Fig. 3.

The first information that must be supplied to the Interpreter is about the chemical
elements (or isotopes) that combine to form the species appearing in the reaction mecha-
nism. The purpose of identifying the elements explicitly is to fix the order in which arrays
of element information in the Gas-Phase Subroutine Library are referenced. For example,
if a Chemkin subroutine were called to return an array of atomic weights for the elements
they would be in exactly the same order in which they were presented to the Interpreter
(e.g. if the atomic weights were stored in an array AWT, then in this example AWT(3)
would be the atomic weight of the nitrogen). For the elements that appear on the periodic
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SUBROUTINE FUN( NEQ, TIME, Y, F)
DIMENSION Y(NEQ), F(NEQ)

INPUT -
NEQ - the number of dependent variables.
TIME - the independent variable, time.
Y - the dependent variable vector (length NEQ), structured as:
y(l1) = T, the temperature in Kelvins,
y(k+1l) = Yk, the mass fraction of the kth species.
OUTPUT -
F - The righthand sides of the governing equations.

DIMENSION WT(10), H(10), WDOT(10)

These arrays are required to store output of some Chemkin
Subroutine calls. They allow for up to 10 species.

WT(*) - The mocelecular weights of the species (g/mole).

H(*) - The species enthalpies (erg/mole*K)

WDOT(*)- The species molar production rates (moles/cc*sec).

anoaoaaoann aQaoaaoaaaa aacaaoaoaooaoaaaaaQ

100

200

COMMON /CHEMKIN/ KK, P, IWORK(200), WORK(200)

This common block contains parameters and data that are needed,
but not available through the FUN call list.

KK - the number of species.

P - the pressure in dynes/cm**2

IVORK - the Chemkin integer work space.

WORK - the Chemkin real work space.

CALL CKRHOY( P, Y(1), Y(2), IVORK, WORK, RHO) /@
CALL CKCPBY(  ¥(1), ¥(2), IVORK, WORK, Ff) G

CALL CKHMS (  Y(1), IVORK, WORK, H) W
CALL CKWYP ( P, Y(1), Y(2), IWORK, WORK, ) W)
CALL CKWT ( : IWORK, WORK, F w ( ch'\
form the summation in eq. (6) "
SUM=0. E
DO 100 K=1,KK
SUM = SUM + H(K)*WDOT(K)*WT(K) > a “u“’;wk
CONTINUE " N
W
form the righthand sides of eqs. (6) and (7) é—_z(
F(1) = - SUM / (RHO*CPB) <
DO 200 K=1,KK U.O w
P(K+1) = WDOT(K) * WT(K) / RHO - k. "]
CONTINUE .
RETURN f
END

Figure 4. Subroutine for defining governing equations for solution by LSODE.
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