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Abstract

HCCI combustion has attracted attention as a new combustion technology, owing to its capability of achieving
both low NOx and high efficiency. However, issues of ignition control and high-load operations still remain.
Adding EGR on intake mixture can make kinetic and thermal effects. This procedure can be used for controlling
the ignition timing. EGR has three major effects on the combustion of air-fuel mixture. These effect are included
the dilution, thermodynamic and kinetics effects. In this study, the detailed mechanism GRI MECH 3.0 is used to
simulation the methane-air mixtures combustion with variable amounts of EGR in single zone model. Species
existed in EGR have high heat capacity and this high heat capacity reduce the temperature increasing rate during
the compression stroke and ignition delay. Thus, with increasing EGR rate, the maximum temperature and
pressure is decreasing until EGR = 30% and for more than this amount of EGR combustion will not occur.
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