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Abstract:In order to solve the numerical stiffness problem in the combustion of pyrolysis products of phenolic
resin numerical simulation resulting from adopting the detailed chemical kinetic mechanism, the mechanism
reduction were studied and acquired the optimal reduction with least accuracy loss. The perfect stirred reactor
(PSR) model in Chemkin-Pro was chosen to study the detailed mechanisms of the mixture of methane and
hydrogen consisting of 53 species and 325 elementary reactions with sensitivity analysis coupling with rate of
production analysis. The mechanism was finally reduced to 15 species and 15 elementary reactions. The result
showed that the reduced mechanism could sufficiently exhibit the characteristics of the detailed mechanisms
and greatly reduced the computational cost and be used in the computational fluid dynamics (CFD) of the
ejector perturbation of pyrolysis products of phenolic resin and the interactions with boundary layer.
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Table 2 Reduced chemical reaction

¥ SR HNFR T
A B E
R3 O+H,&H+0H 3.870E-+04 2.7 6 260
R10 O+ CH,EH+ CH,O0 5.060E+ 13 0 0
R35 H+0,+H,0&HO, +H,0 11.26E+18 —0.760 0
R38 H+ 0,50+ 0H 2.650E+16 —0.6707 17 041
s H+OH+MSH,0+M 2.200E+22 —2.0 0
H./ 0.73/ H,0/3.65/ CH,/2.00/ C,H,/3.00/ AR/ 0.38/

H+CH, + M&CH, +M 13.90E+15 —0.534 536

R52 LOW / 2.620E+33 —4.760 2440.00/
H./2.00/ H,0/6.00/ CH,/3.00/ CO/1.50/ CO,/2.00/ C,H,/3.00/ AR/ .70/
R84 OH+H,&H+H,0 2.160E+08 1.51 3430
- 20H+MEH,0,+M 7.400E+13 —0.37 0
LOW / 2.300E+18 —0.900 —1700.00/

R89 OH+H,0,5HO0,+H,0 2.000E+12 0 427
R97 OH+CH,& CH,(S)+H,0 6.440E+17 —1.34 1417
R98 OH-+CH,SCH,+H,0 1.000E+08 1.6 3120
R99 OH+COSH+CO, 4.760E+07 1.228 70
R101 OH+CH,OSHCO +H,0 3.430E+09 1.18 —447
R166 HCO+H,0&H+CO+H,0 1.500 E+18 —1 17 000
R284 O+CH~>H+H,+CO 3.370E+13 0 0
R287 OH+HO,=0,+H,0 1.450E+13 0 —500
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