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Effect of spark ignition on homogeneous charge compression
ignition combustion stability of ethanol

GU Yan-hua,GUO Ying-nan, LIU Fa-fa, PENG Ya-ping, LIANG Xiao-ming
(College of Automotive Engineering, Jilin University, Changchun 130022, China)

Abstract: The control of the ignition and combustion phases is one of the main difficulties in the
homogeneous charge compression ignition(HCCI) combustion. The HCCI combustion of ethanol was
realized in a test engine modified from a series produced single-cylinder diesel engine and the effect of
the spark ignition(SI) on the HCCI combustion stability was investigated. The results show that the
combustion rate and the thermal efficiency in the HCCI combustion are higher than those in the SI
combustion, being accompnied by a remarkable reduction of the NO, emissions and the cyclic variation
of combustion. At the critical temperature operation conditions, introduction of the SI improves the
HCCI combustion stability and reduces the misfire rate. As the temperature rises above the critical,
the effect of the SI on the HCCI combustion decreases.
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Fig. 1 Experimental set
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Fig. 2 Indicated diagram of SI and HCCI combustion
modes(1200 r/min)
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Fig. 3 Emission characteristics of two combustion
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Fig. 4 Indicated diagram and heat release rate of SI

and HCCI combustion modes(1200 r/min)
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