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With the increasing demands on developments of high-thermal efficiency and
low-emission Sl engines, which need the assured flame kernel development for reducing misfire,
understanding for ignition and meso-scale flames is important under high-intensity turbulence flow
for ultra-lean mixtures.

The purpose of this study is to establish the optimum ignition condition for improving meso-scale
flames in high-intensity turbulence. This study is performed to investigate the effects of
equivalence ratios, hydrogen additional rates to hydrocarbon and turbulence intensity on the
ignition and combustion characteristics such as minimum ignition energy, ignitability and maximum
combustion pressures for the two types of turbulence, isotropic turbulence and swirl flow. As a
result, it was clarified that the optimum ignition condition for improving combustion could be
realized by focusing on the Lewis number taking the molecular diffusion characteristics into
consideration.
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