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(State Key Laboratory of Engines, Tianjin University, Tianjin 300072, China)

Abstract: The applicability of a simplified modeling approach to describe the combustion
chemistry of macromolecular hydrocarbon fuels with different functional groups is explored by
taking n-octane (n-CgHs), iso-octane (i-C3H3), methyl cyclohexane (CH;cyC;) and n-butyl
benzene (A1C,H,) as four macromolecular hydrocarbon fuels. One unified kinetic model for
above four fuels is constructed, consisting of 124 chemical species and 854 elementary reactions.
The model is verified by using the fundamental combustion data such as distribution of main
intermediate products in oxidation and pyrolysis reactions, ignition delay time and laminar flame
speed. The carbon distributions of the main intermediate products of four fuels and their
influences on the global combustion characteristics are examined. Taking n-octane as an example,
the number of chemical species and elemental reactions in the above simplified model is further
reduced to 56 and 387, respectively, by the directed relation graph with error propagation. These
results show that the above simplified modeling method describes the combustion chemistry of

linear and branched alkanes well, and can be applied to that of cycloalkanes and alkyl aromatics;
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the distinct intermediate products generated from the macromolecular hydrocarbon fuels with

different functional groups eventually determine their global combustion characteristics; and this

modeling method can be effectively coupled with CFD software or code for the simulation of real

engine system after further simplification.

Keywords: hydrocarbon fuels; simplified kinetic modeling; model reduction; high temperature

oxidation chemistry
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