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Numerical simulation on chemical reaction kinetics of
ethanol HCCI combustion

LIU Fa-fa,GU Yan-hua,PENG Ya-ping,L.I Hua,GUO Ying-nan
(College of Automotive Engineering, Jilin University, Changchun 130022, China)

Abstract: The numerical simulation was performed on the homogeneous charge compression ignition
(HCCD combustion of ethanol by means of the 0 —D single zone model coupled with the modified
detailed chemical kinetics mechanism of ethanol oxidation reaction. The main consuming paths of
ethanol oxidation as well as the key intermediate products and the important elementary reactions in
the ethanol combustion reactions were sorted. The results show that the reaction path C; H; OH+ OH
—products is a dominant path over all key ethanol consuming paths, and the ethanol oxidation
reaction R145:C; H;OH+OH=CH,;CH,O-+ H,0O is the most important elementary reaction and the
reaction R144:C, H;OH+OH=CH;CHOH-+ H,O is the second important in all important elementary
reactions. The unimolecular decomposition and dehydrogenation of ethanol initiate the branched chain
reaction, and the 3 isomers of radical C; H; O determine the direction of the reaction chain branching.
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Fig. 1 Comparison of computed and measured pressure profile
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Table 1 Important cell reaction related
to ethanol oxidation
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Fig. 2 Reaction rate of ethanol oxidation
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Fig.3 Comparison of ethanol consumed
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Fig. 4 Normalized sensitivity coefficients of ethanol
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