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An ignition control method with optimizations of the composition of mixture and
turbulence characteristics based on molecular diffusion characteristics

Nakahara, Masaya
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In this study, an ignition_control method had been investigated for
ultra-lean fueled mixtures and for high-intensive isotropic-homogeneous and swirl turbulent fields.
First, from the investigation of the burning velocity of meso-scale flames in a laminar flow field
(quiescence), it was clarified that the burning velocity SLI with the flame radius rf = 4 mm has a
good linear correlation with the Lewis number regardless of the type of fuel (methane, propane and
hydrogen), the type of diluent gas (nitrogen, argon and carbon dioxide), the hydrogen additional
rate and the laminar burning velocity. Furthermore, from the investigation of the minimum ignition
energy, MIE, in a turbulent field, it was found that the transition region of MIE in turbulence,
where the ignition characteristics deteriorate rapidly, could be summarized by using the proposed
turbulent Karlovitz number KaT4 based on SLI at rf = 4 mm in quiescence.
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