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Skeletal chemical kinetic model generation and analysis for

combustion of ethylene
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Abstract; The detailed chemical kinetic mechanism for ethylene was systematically re-
duced and analyzed using USC (University of Southern California) -] mechanism with di-
rected relation graph with error propagation (DRGEP) and path flux analysis (PFA) meth-
ods under the wide range of conditions. A skeletal mechanism with 38 species and 243 reac-
tions was achieved from intersection of the two resulting skeletal mechanisms in the first-
stage reduction. A skeletal mechanism of ethylene with 30 species and 167 reactions was ob-
tained using sensitivity analysis in the further reduction, and maximum auto-ignition error
was 7.10% under the above simulation conditions. This 30 species mechanism showed that,
the auto-ignition delay times, laminar flame speeds, temperature and species profiles, brute-

force sensitivity coefficients, reaction paths and uncertainty analysis were in good agreement
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with those of the detailed mechanism. At last, a reduced mechanism including 24 species and

20 global reactions was obtained using the quasi steady state approximation (QSSA) meth-

od. This mechanism reproduced satisfactorily auto-ignition delay times, making it more suit-

ably for combustion modeling of engines.
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ethylene; combustion mechanism; mechanism reduction;

sensitivity analysis; uncertainty analysis
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3 R266 —0. 564 R266 —0.599 R266 —0.627
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Table 3 Local sensitivity analysis of ignition delay times for C, H, skeletal mechanism
ky/2 ko 2k,
75
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1 R194 —0. 851 R194 —0.943 R195 0. 833
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3 R266 —0. 565 R266 —0.602 R266 —0.631
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