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GiHig + 0, = G Hys - 1+ HO,
CrHg + 0y = G Hys - 2+ HO,
GHg+H=CH;s~1+H,
GHie+ H=CGH;5-2+H,

C;Hig + OH= CHys - 1+ Hy0
CyHjg+ OH= G H;5 -2+ H,0
CHig + HOp = GHis - 1+ Hy0,
GHig + HOp = GHys ~ 2+ Hy0,
GrHig + CHy = G Hys - 1+ CHy
GiHyg + CHy = Gy Hys -2+ CHy
GHig=CGHis~1+H
GH=CHs-2+H

GHyg = Gl + GH,

GHis - 1+ 0, = GH50,

GHis -2+ 0, = GHy50,
CrHys0, = G H OH

GHu0,H+ 0, = C;H40,HO,
C;H140,HO, = G;KET21 + OH
GKET21 = GsH,,CO+ CH,0 + OH
CsH;,CHO + 0, = CsH;,CO + HO,
CsHy; CHO + OH = GHyyCO+ H,0
CsHy, CHO + H= CsHy, CO+ Hy
CsHyCHO + O = CsH,, CO+ OH
CsHy; CHO + HO, = CsHyy CO+ Hy0,
CsH;, CHO + CH; = C5H,;CO + CH,
CsH;; CHO + CH; 0, = CsH,, CO + CH40,
CsHy, CO= GsHy, + CO

CsHy = GHs + GHy
GHis-1=GH, + GsHy

G His -2=CH; + CeH;2

CsHp = GHy + GHs

CrHps 2= GHy + GHy
GiHys ~ 1= GHys -2

CaHy = GHg + CHy

Gty = GHs + GoHy

GHy = GH, + CH,

Gy =GH + H

CH30;, + CHy = GoH + CH, O,
CH40, + OH = CH;0, + H,0
CH40, + 0= CH; O, + OH
CH; + 0=CH,0+H

CH; + OH=CH, + H,0
CH; + OH=CH,0+ H,
CH;0+ H=CH; + OH
CO+0+M=C0O,+M
CO0+0H=C0,+H
C0+0,=C0,+0

HO, + CO=C0, + OH

H, + 0, =OH+ OH
HZ+OH=H20+Hv
0+0H=0,+H
O+H,=0H+H
H+HO,=0+H,0
0+0H+M=HO, +M
H+0,+M=H0,+ M
H+0,+0,=H0,+ 0,
H+ 0, + H,0=HO, + H,0
H+0,+N,=HO, + N,
OH+HO, =H,0+ 0,
H+HG, = 0H+ OH
0+H0, =0, + OH
OH+OH=0+H,0
H+H+M=H+M
H+Hi+H=H+H
H+H+H,0=H, + H,0
H+H+C0,=H, +CO,
H+OH+M=H,0+M
H+0+M=0H+M
V0+0+M=02+M'
H+HO,=H,+ 0,

HO; + HO, = Hy0, + 0,
OH + OH( + M) = H,0,( + M)
H;0, + H=HO, + H,
H,0, + OH=H,0+ HO,

CH; + HCO = CH,0 + CH,
CH; + GHy = CH, + GyH3
CH; + CH3 = GHy + H,
CH; + CH; = GH, + H
GHy+H=GHy+ H,
CHy +0=CH; + HCO
GHy+ 0= CH0+ CH,
GHy+ 0=CH; + OH
CH; + OH=CH,0 + CH;
GHy + HO = Gl + B0,
GH, + OH= GH; + H,0
CHy+ M= GoHy + Hy + M
GQH+M=CGH; + H+ M
CoHy + H=GHs

GoHg + 0, = GHs + HO,
GoHs + 0, = GH, + HO,
Gy + 0, = Gl + HO,
GH, + GHy = GHs + GHy
GoHs + HO, = GH, + Hy0,
GH, + 0, = HCO + HCO
CH, +0=CH, + CO
CGH, +HtM=CGH; + M
GH; +H=GH + Hy

CoH;+ 0y = CH,0 + HCO

CoHy + OH= GH, + B0
Gl + CHy = GH, + CHy
CoHs + HCO = CyH, + €O
Gl + GH; = GH, + GH,
CoHy+0=C,H, + OH
CoH, + OH=CH, + CO
GH + CH=GH; + H
C3Hy + OH=C3Hy + Hy0
C3Hy + 0= CH0 + CGH
GHy =Gy + H
CHy=GH+H
C;H+0,=HCO+CO
GH+Hy=H+ GHy

0, + CH,CHO = > OH+ CO + CH,0
0, + CH,CHO = > OH + 2HCO

H+ CHCHO< = > CH; + HCO

H+ CH,CHO< = > CH,CO+ H,
OH + CH,CHO < = > H,0+ CH,CO
OH + CH,CHO < = > HCO + CH,0H
CyHg( + M) = GHs + CH;( + M)
0+ GHg< = > O0H+ GH,
H+GHy< = >GH; + H,

OH+ GHg < = > GH; + H,0

GH; +H0:< = > HO, + GHg
CH; + GHg < = > G3H; + CH,
CyHg + CHs = Gy + G Hg

GHg + GHy = GHy + GHy

CH; + GHy(+ M) < = > GHy(+ M)
0+ GH; < = > GH;s + CH0

H+ GHy(+ M) < = > GHg( + M)
H+GH; < = > CHy + GH;s

(H, + GHg = CHy + G,

OH+ GHy < = > GHs + CH,0H
HO, + GHy < = > 0y + GyHg
HO, + GH; = > OH + GH; + CH,0
CH; + GH; < = >2GHs
GHy + CHy < = > CH, + Gyl
GsHs + GHs = GHs + GHg

C3Hg + 0= CH; + CH;CO

GHy +0,< = >HO, + GH,

0+ CH;CHO< = > OH + CH,CHO
0+ CH;CHO= > OH + CH; + CO
0, + CHRCHO = > HO, + CH; + CO
H+ CHy,CHO< = > CH,CHO+ H,
H+ CH,CHO= > CH; + H, + CO
OH + CH,CHO = > CH, + H,0+ CO
HO, + CHCHO = > CHy + H,0, + CO
CH; + CH;CHO = > CH; + CH, + CO
H+ CH,CO( + M) < = > CH,CHO( + M)
0+ CH,CHO= > H+ CH, + CO,




Vol.10 No.3

RELERK/ ZATRAFXTEEKETN 137

GHy + 0, = GHg + HO,

C3Hg = b + CHy
GHg+H=GHs+ H,

CyHs + CHy = GHs + CH,
CaHg + 0 = GoHs + HO,

C3Hg + OH = CHy,CHO + CH,
GHs=GH,+ H
GHs+H=GH,+H,

GHs + 0, = GH, + HO,
GH; + OH= GH; + CH,0
GH, + OH= GH, + HCO
CiHy + 0, = CyHy + HO,

CHs + 0=CH;CHO+ H

CoH, + HO, = CH;CHO + OH
CoH; + CH;0 = CH;CHO + CH,
C,H, + CH;0, = CH;CHO + CH;0
CH;CHO = CH; + HCO
CH;CO+M=CH; + CO+ M
CH;CHO + 0, = CH,CO + HO,
CH;CHO + H=CH,CO+ H,
CH;CHO + OH = CH,CO + H,0
CH;CHO + 0= CH;CO + OH
CH;CHO + CH; = CHy;CO + CH,
CH;CHO + CH, = CH;CO + CH,
CH;CHO + HO, = CH;CO + H,0,
CH;CHO + CH;0, = CH,CO + CH,0,
CH;CO+ 0= CH; + CO,
CH;CO+ H=CH; + HCO
CH;CO + OH = CH; + CO + OH
CH;CO+ HO, = CH, + €O, + OH
CH;CO+ CHy = GHy + €O
CH;0 + CO=CH; + CO,
CH;0+H=CH,0+H,

CH;0 + OH= CH,0 + H,0
CH;0+ 0=CH,0+ OH

H,0, + H=H,0+ OH
H,0,+0=H,0+0,
H,0, + 0= 0H + HO,

H, + HO, = H,0 + OH
CO,+N=NO+CO
N0O+0=N;+0,

N0+ 0=NO+NO
N0+ H=N, + OH
N0+ OH=N, + HO,
NyO+M=N,+0+ M
N+NO=N;+0
N+G,=NO+0
N+OH=NO+H
CH,0+ 0, =HCO + HO,
CH,0+ 0= HCO + OH
CH,0+H=HCO+H,
CH,0 + OH=HCO + H,0
CH,0 + HO, = HCO + H,0,
CHO+M=CO+H,+M
CHO+M=HCO+H+M
HCO + HCO = CH,0 + CO
HCO+ OH=H,0+ CO
HCO+H=H, +CO
HCO+0=0H+CO
HCO+ 0=H+CO,
HCO+ 0,=HG, + CO
HCO+M=H+CO+M
HCO + HO, = CO, + OH + H
CH, + 0, = CH; + HO,
CHy+H=CH; + H,

CH, + OH= CH; + H,0
CH; + 0=CH; + OH

CH; + HO, = CH; + H,0,
CH, + CH, = CH; + CH;,
CH; + CH,0= CH, + HCO

GH + 0=CH+ OH

GH + OH=GH+ H,0
GH, + GH=C4H, + H
C3Hy + 0= CHy + HCO
GHs+0=CGH, +CO

C3H, + 0=HCCO+ CH,
CH+H=H+CGH,

CH, + OH=CH+ H,0
CH, +0=GH, + CO
GH; +0=GH, + CO
GH, + OH=HCO+ GH,
GH, + GH=CHy
GH+CHy=CGH; + H
Gt +H=CHy

Gl + H= G, + GH,
GH; + H=Clh + H,

CisH; + OH=CH, + H,0
GH, + HCCO=GH; + CO
CH, +0, =HCCO+ CO+H
HCCO+0=H+CO+CO
HCCO+ 0, = OH+2CO
HCCO+ CH, = GH; + CO
HCCO + HCCO=GH, + CO+ CO
C,H + OH = H+ HCCO

CH, + CO( + M) = CH,CO( + M)
GH, + OH=CH,CO+ H
CH,CO+ H=HCCO+H,
CH,C0+H=CH; + CO
CH,CO+ O =HCCO + OH
CH,CO+ 0=CH, + CO,
CH,CO+ OH = HCCO + H,0
CH; + 0=CH,CO+ H
C3H; + 0, = CH,CO + HCO
C4H; + 0, = HCCO + CH,CO
0+ CH,0H< = > OH+ CH,0

CHy + CHy = GHs+ H
CH, + OH=CH,0+H
CH, + 0, = HCO+ OH
CH+0,=C0,+ H,
CH, + 0,=C0+H,0
CH;+0,=CH,0+0
CH,+0,=C0,+H+H
CH;+0,=C0+0OH+H

© Ch+ CH=GH +Hy

CH+CH, =GH+H+H
CH, + C0, = CH0+ CO

CHy + 0, = CH,0,

CH;0, + HO, = CH,0, + 0,
CH;0, + CH, = CHy0; + CHy
CH;0, + CH; = CH;0 + CH;0
CH;0, + 0=CH;0+ 0,
CH,;0, + H= CH;0+ OH
CH;0, + CH,0 = CH,0, + HCO
CH;0, + GoHg = CH, 0, + Gy
CH;0, + CH;0, = CH;0 + CH;0+ 0,
CH;0, + Hy 0, = CH,0, + HO,
CH,;0, = CH;0 + OH
GH; + 0, < = > 04+ CH,CHO
CHy + CHy( + M) = GHg( + M)
CH; + 0, = CH,0+ OH
H+CH,0H< = > OH + CH;
H+CH;0< = > H+ CH,0H
CH;+H=CH, + H,

CH; + CH;0 = CH, + CH,0
CH; + HO, = CH;0+ OH,

CH; + 0, =CH;0+ 0

H+ CH0H< = > H, + CH0
CH; + H=CH,

CH;0( + M) = CH,0 + H( + M)

CH;0 + 0, = CH,0 + HO, CH; + HCO= CH, + CO

H+ CH,0( + M) < = > CH,OH( + M)
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Numerical Predictions of
Premi_xed Alkane Fuel/air
during Ignition Process

JIANG Yong, WU Zhi-xin
ZHU Ning, FAN Wei-cheng

(State Key Lab. of Fire Science, USTC, Hefei, Anhui 230026, P.R. China)

Abstract: The ignition process of premixed alkane fuel/
air is studied in this work. The IPIC-CFD II software is
modified and hereby it could be applied in zero-dimen-
sional numerical prediction of combustion. The thermody-
namics databases released by Sandia National Lab. and
NASA as well as University of California, Berkeley were
included in the program; besides,  some models of
CHEMKIN were used. The new kinetic schemes used for
C7Hy6 consist of 57 species in 290 reactions. Ignition de-
lays for the premixed air-fuel under different temperatures
of ignition and different equivalence ratios as well as dif-
ferent pressures are disposed of and calculated by using
the code. The variations of concentrations of reactants,
main products and radicals as well as temperaturé varia-
tion are predicted as time goes on, in order to testify the
code explicitly.

Key words: premixed flame; chemical kinetics; ignition
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