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A Study of Auto-ignited Combustion Mechanisms of Ultra-lean Mixture under Elevated P
ressure
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Combustion analyses were conducted with an optically accessible engine that allowe
d the entire bore area to be visualized for the purpose of making clear the characteristics that induce au
toignition of lean air-fuel mixture. Specifically, we investigated as follows, (1) Characteristics of rapi
d combustion and knocking accompanied by in-cylinder pressure oscillation in homogeneous charge compressio
n ignition (HCCI) combustion. (2) Reaction processes of autoignition and combustion in lean air-fuel mixtu
re by using FT-IR gas analyses and chemical kinetic simulation. The results revealed that in extremely rap
id HCCI combustion, the autoignited flame was dispersed in the cylinder in its initial stage, but the rema
ining unburned end gas rapidly autoignited at a certain point. That gave rise to knocking combustion accom

panied by cylinder pressure oscillations. In addition, autoignition and combustion reactions were identifi
ed by gas analyses and chemical kinetic simulation.
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