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Study on Plasma-assisted HCCI combustion
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Abstract: A pulsed non-equilibrium plasma discharge was applied to Homogeneous Charge Compression Ignition (HCCI) to
promote ignition and stabilize engine operation. A Rapid Compression Machine (RCM) is used to investigate on the mechanism of
ignition promotion and an optically-transparent single cylinder engine is employed to clarify the characteristics of combustion

process in practical conditions. As a result, it is found that the plasma influenced on the first-stage of ignition process that are
governed by radical production. The engine test clarified the development of flame kernel and the existence of a bulky mild
combustion that has never observed in conventional HCCI/SI engines.
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Fig. 1 Typical applied waveforms
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Fig. 2 Dependence of 7,/ 7, on reciprocal temperature (1/T,)
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Table 1 Experimantal conditions
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Fig. 3 Visualized images of plasma assisted HCCI combustion
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Fig. 4 Influense of applied voltage on HCCI combsution
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