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Table 1 Chemical mechanism

C7 His + Oz =C7Hi15(A) + HOz
C7 His + 02 =~C7 His(B)+HOz
C? His + H=Cr7 H15 (A) + H2

C7 His + H=C7 Hi5 (B)+Hz2

Cr His + OH=C7 H1s (A)+ Hz2 O
C7 Hi6+0OH=C7H15 (B)+Hz 0
Cr Hig + HO2 =C7H15 (A) + H2 02
C7His + HOz =Cr His(B)+ H202
C7His + CH3 =C7 H15(A)+CHq
C7H1s+CH3 =C7 H15(B) + CH4
CrH1g=CrH15 (A +H
CrHie=CzHis (B+H

C7 Hi6 = C4Hs +Ca Hy

C7H15 (A +02=C7Hi502
C7H15(B)+02 =C7His 02
CrHi1s02=CrHi4«OzH
CrH1402H+ 02 =C7 HLe 02 HO2
C7 Hi4 02 HO2 =C7KET21+ OH
CrKET21=Cs H11 CO+CH2 0+ OH
Cs H11 CHO+ 0z =Cs H11 CO+ HO2
C5 H11 CHO+OH=Cs H11 CO+H20
Cs H11CHO+H=Cs H11 CO+ H2
Cs Hi11 CHO+ O=C5 H11 CO+OH
C5 HI1 CHO+ HO2 =Cs H11 CO+ H2 O2
Cs H11 CHO+ CHa = Cs H11CO+ CHy
Cs H11CHO+ CHa Oz =C5 H11 CO
+CH(.02

Cs H11CO0=Cs H11 +CO

Cs Hiy =C2 Hs + C3 He

C7Hi15¢A) =C2H4+Cs Hnl

C7 Hi5(B)=CH3 +Cs H12
CsHi2=CaHr +C3Hs
C7Hi5(B)=C4 Ho+CaHs
C7Hi5(A) =Cr His (B)

C4 Hy =C3 Hs +CH3
C4Ho=C2H5+C2 Hy

CaHr =Cz H4 +CH3
C3H7=CsHs+H

CaH7+ 02~C3Hs +HOz
C3Hs=CzH31+CHa

C3He + H=CaHs +H3

C3Hs + CH3z =CaHs +CHy

CaHs +Oz=C3Hs + HOz

C3Hs + OH=CH3CHO+CH3
C3Hs=CaH{+H

C3Hs +H=C3 H4+H2

CaHs +02=C3Hq + HO2
CaHi+OH=C2H3+CH20

C3H4 4+ OH=C2 Ha + HCO
C3Hy+Oz=C3H3+HOz

C2 H5+0=CH3CHO+H

Cz H4+ HO2 =CH3CHO+ OH

Cz Hi + CH3 O=CH3 CHO+CH3
C2 H4 +CH302 =CH3CHO+CH3 0
CH3CHO=CHj3 + HCO
CH3CO+M=CH3 +CO+M
CH3CHO+ 02 = CH3a CO+HOz
CHaCHO+H=CH3CO+ Hz
CH3CHO+OH=CH3CO+Hz0
CH3CHO+ O=CH3CO+ OH
CH3CHO+CH3 =CH3 CO+CH4
CH3CHO+ CH2 =CH3 CO+CHa
CH3CHO+ HOz = CH3CO+ H2 Q02
CH3CHO+CH3 02 =CH3 CO+CH4 Oz
CH3CO+ O=CH3 +COz
CH3CO+H=CH3 + HCO
CH3CO+ OH=CH3 +CO+ OH
CH3CO4HOz2 =CH3 +COz+CH
CH3CO+CHa=Cz2Hs +CO
CH30+CO=CH3 +CO2
CH30+H=CH20+ H2
CH30+OH=CHz 0+ Hz0

CH3 0+0=CH20+0OH

CH30+02=CH20+HO2
CH30(+M)=CH20+H(+M)
CH3+HO2 =CH3 0+ 0OH
CH3402=CH30+4+0

CH3 + 0z =CH2 0+ OH
CHa+0z=CH3 02

CH302 + HO2 =CH4 02+ 02
CH30z +CH4 =CH4 02 +CHaz
CH302+4+CH3 =CH30+CH30
CH302 +0=CH30+02
CH302 + H=CH3 O+ OH

CH30z +CHz O=CH4 02 + HCO
CH302 +C2Hs =CH{ 02 +C2Hs

CH302 +CH3 02=CH30
+CH30+ 2
CH30z + H202=CH4 02 + HO2
CH402 =CH3 0+ OH

CH302 +C2Hy=C2 H3 +CH4 2

CH402 +OH=CH30z2 + H20
CH402 +0=CH302+0H
CH3+0=CH20+H
CH3+OH=CHz+H20
CH3+OH=CH20+Hz
CH30+H=CH3 +OH
CO+0+M=CO2+M
CO+0OH=COz+H
CO+02=C0z+0

HO2 +CO=C0z + OH

Hz + 02 =~0OH+OH

Hz +OH=H20+H
04+O0H=02+H
O+Hz=0H+H
H+HOz=0+H:z0

0O+ O0H+M=HOz +M
H+ 0z +M=HO® +M
H+0z2+02=HOz + 02
H+ 02 +Hz0=HO2+Hz20
H+ 024 N2=HOQOz2+N2
OH+HO2 =H20+02
H+HOz =0H+0H
O+HO2z=02+0H
OH+OH=0+Hz0
H+H+M=Hz+M
H+H+H2 =Hz+ H2
H+H+H20=Hz+H2:0
H+H+COz =H: +COz
H+OH+M=Hz0+M
H+0+M=0H+M
O0+0+M=02+M
H+HOz=Hz+ Oz
HOz+HOz =H202 +02
OH+OH(+M)=H202(+M)
Hz O2 + H=HO2 + Hz

Hz 02 +OH=H20+HO2
H202 +H=Hz20+0H
H2024+0=H20+02
H202+0=0H+HO2

Hz +HO2=Hz 0+ QH -
CO2 + N=NO+CO

N2 0+0=Nz2+02

Nz 0+0=NO+NO

N O+ H=Nz +0H

N2 O+ OH=Nz + HO2
N20+M=Nz +0+M
N+NO=N240
N+02=NO+0
N+OH=NO+H

CHz0+ 0z = HCO+ HC2
CH20+0=HCO+OH
CH2 O+ H=HCO+ Hz
CH20+OH=HCO+Hz0
CHz0+4+HOz = HCO+ H2 (2
CHz0+M=CO+H:+M

CHz O+ M=HCO+H+M
HCO+4 HCO=CH20+4CO
HCO+OH=Hz20+C0O
HCO+H=Hz24+CO
HCO+0=0H+CO
HCO+O=H+CO2
HCO+ 0z =HOz +CO
HCO+M=H+CO+M
HCO+HO2 =CO2 +OH+H
CH4 +02 =CH3+HOz
CH(+H=CH3+H:

CH4 +OH=CH3 + H20
CH4 +0=CH3+OH

CH4 +HO2 =CHz +H202
CH4 +CHz=CH3+CH3
CH3z +CH20=CH4 +HCO
CH3+HCO=CH4+CO
CHa+H=CHy
CHi+H=CHz+H:

CH3 +CH30=CH4 +CH20
CH3 +CHa(+M)=Cz2Hs (-+M)
CH3+CH3=CzHs+H
CH2 +0OH=CH20+H
CH2 + (g = HCO+ OH
CHz+02=C0z+Hz

CHz + 2 =CO+Hz0

CH2 +02 =CH20+0

CHz +02=C0Oz2 +H+H
CHz+02=CO+0OH+H
CH2+CHz=C2Hz+Hz
CHz +CH2=CzH2 +H+H
CHz +COz =CHz 0+ CO
CHa+4+HCO=CH20+CH:2
CH3+C2H(=CH{+(C2Ha
CH3a+CHa=CzH4+Hz
CH3+CH2z=C2H4+H
CzHi+H=CzHa+Hz
C2H4 +0=CH3a + HCO
CzH¢+0=CHz0+CH;
C2H{+0=C2H3+0H
C2H4 +OH=CH20+CH3
C2H(+HO2=C2H3 +Hz:02
CzH4+0OH=C2H3+H20
C2H¢+M=CzHz2+H2 +M
C2H{+M=C2Hi+H+M
CzH4 + H=CzHs
CzHe+02=CsHs +HO2
CzHs +02 =C2 H4 + HO2
CzH4 +02=CzH3 +HOz
CzHa +CzHg =CzH5 +C2 Ha
CzHs +HO2 =C2H4 +H2z02
Cz H2 + 0z = HCO+ HCO
CzHz +0=CH2+CO
CzHz +H+M=C2H3 +M
CzH3+H=C2Hz+Hz
CzHs3 + 02 =CH20+HCO
CzH3 +OH=C2Hz +H20
CzH3+CHz2=CzH2 +CH3
CzH1+HCO=Cz He +CO
CzH3+C2H3=CzHz+Cz H4
C2H3 +0=CzHz+OH
Cz2Hz +OH=CH3 +CO
C2Hz+CH2=C3Hi+H
C3H3+OH=C3Hz+H20
C3Hi+0=CHz0+C2H
CeHi=CaHz+H
CzHz=CzH+H

CzH+ 02 = HCO+CO
C2H+Hz =H+C2Hz
CzH2+0=CzH+0OH
C:Hz+OH=C2H+Hz20
C2Hz24+C2H=C4Hz+H
CaH4 +0=CzHa+ HCO

C3H4 +0=Cz2H4{ +CO

C3H4 +0=HCCO+CH3
C+H+Hz=H+CiH:
C4Hz+OH=C4H+H20
C4H2+0=C3H2+CO

C3Hz +0=C2H2+CO

CaHz +OH=HCO+Cz2H;

CzHz +C2H=Cq Hs
CiH2+CHz2=C¢H3+H
CiHz+H=C4H3
C4H3+H=CzH2z+CzH2
Ci+Ha+H=CiH2 +H2
C4H3+OQH=C4Hz + Hz0

C2 H2 + HCCO=C3 H3 +CO

CaHz 40z = HCCO+CO+H
HCCO+0=H+CO0+CO

HCCO+ 02 = OH+2CO
HCCO+CHz =CzH3 +CO

HCCO+ HCCO=C2 H2+CO+CO
Cz H+ OH=H+HCCO

CHz +CO(+M)=CHzCO(+M)
C2H2+0OH=CHz2¢c0+H

CH2 CO+ H=HCCO+H:
CH2CO+H=CH3+CO

CH2 CO+ O=HCCO+OH
CH2CO+0=CHz2+CO2

CH2 CO+OH=HCCO+ H20
C2H3+0=CH2CO+H

C3H3+ Q2 =CH2CO+HCO

C4 H3 402 = HCCO+CHz2CO
0+CH2 OH<=>0H+CH20
H+CHz O(+M)< =>>CHz OH(+ M)
H+CH2OH<=>H24+CH20
H+CH2 OH<=>0OH+CH3
H+CH3 0<=>>H+CH20H
CzH3+02<=>0+CH2CHO

C2H3+ 02 <=>HO2+Cz2H:

0+ CH3CHO< =>0H+CH: CHO
0+CH3CHO=>0H+CH3 +CO
0z +CHaCHO=>HOQO2 + CH3 +CO
H+CHiaCHO< =>>CH2CHO+Hz
H-+CH3CHO=>CHa+Hz+CO
OH+ CH3 CHO=">>CH3 + H20+CO
HOz +CH3 CHO=>CH3 + H2 02 +CO
CHs + CH3 CHO=>>CH3 +CH4 +CO
H+CH2 CO(+ M) < =>CHz CHO(+M)
O+ CHzCHO=>H+CHz +CO2

02 +CH2CHO=>0H+CO+CHz0
024+ CH2CHO=>>0H+2HCO
H+CH2 CHO<=>CH3+HCO
H+CH2 CHO< =>>CH2CO+ H2
OH+CH2 CHO< = >>H20+CH2CO
OH+CHz CHO< =>>HCO+ CH2 OH
C3Ha(+M)=C2 Hs +CH3(+M)
0+C3Hs <=>OH+C3H7
H+CiHs<=>C3H7+H2
OH+C3Hs <=>C3H7 +H20
CaH7+H2 02 <<= >HOz +C3Hg
CH3z +CaHs < =>>C3H7 +CH4
C3Ha+C2Hs5=C3H7+C2Hs
CaHs +C2H3=C3H7 +C2Hy
CHi+C: He (+ M) <=>>C3H7 (+M)
0+ C3Hr<=>C2Hs5+CH20
H+CaH7 (+M)<=>CaHs (+ M)
H4+C3H7<=>CHaz+CzHs
CHz+C3Hg =CH3 +C3H?
OH+C3H7<=>CzHs +CHz0H
HOz+CaH7<=>2 +C3Hs

HOz +C3iH7 =>0OH+CzHs + CH20
CH3+C3H?<=>2C2 Hs

C3H7 +CH3<{=2>CH4 +CaHs
C3Hg +C2Hs =C3Hs +Cz2 He

CaHg + 0=CH3 +CH3CO

& () (B RTFF RS,
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A numerical prediction of compression ignition of stoichiometric mixtures of
C/Hi6-O,-N; in an inner combustion chamber

YANG Rui, JIANG Yong, WANG Jian, FAN Wei-cheng
(National Key Laboratory of Fire Science, University of Science and Technology of China,
Hefei 230026, Anhui, China)

Abstract: The compression ignition process in stoichiometric mixtures of heptane/air in an inner combustion
chamber has been numerically investigated with a detailed chemical mechanism (57 species, 290 elementary
reaction steps). The ignition process under various initial conditions were simulated. The time-dependent
temperature and pressure in the chamber and the mole fractions of each species are predicted. The ROP
(rate-of-production) values for some species in each reaction are calculated. Based on the calculated results
the ignition process is also briefly discussed from point of view of chemical mechanism.
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