©
2015 2017

Modeling of the spark discharge ignition process in the spark-ignition engine

Kawahara, Nobuyuki
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The purpose of this study is to model the SEark discharge _ignition process
in the spark-ignition engine under lean-burn conditions. Spark discharge and initial flame kernel
development were visualized. The larger displacement of spark discharge under lean conditions
affects the cyclic fluctuation of initial flame kernel. We were able to measure a time series of
emission spectra from the spark discharge and initial flame kernel. The plasma temperature of the
spark discharge was nearly 6,000 K and that thermal energy was transferred from the spark plasma
channel to the combustible mixture. The gas temperature of the initial flame kernel approached that
of the adiabatic flame temperature.

The modeling of the spark ignition process is examined from a spark discharge to a flame kernel
growth. The spark channel behavior is modeled by particles movement. It is possible to estimate the
thermal energy transfer from the spark channel behavior to the gaseous mixture.
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