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Experiments and numerical simulation of the flame kernel formation in a
fuel-lean premixed mixture using repetitively pulsed discharges have been conducted. Results have
confirmed that the flow induced by repetitively pulsed discharges deform flame kernel. The time for
flame kernel development becomes short at the specific repetitive frequency of pulses. Additionally,

the deformation of the flame kernel is continued during the repetition period, even under
low-frequency conditions when each discharge has sufficient high energy, resulting in the time for
flame kernel growth becoming shortened.A numerical analysis of ignition using a two-step model of
plasma reaction and combustion reaction was developed. Numerical results show that there exists an
appropriate discharge frequency with the shortest ignition delay time. These results are consistent
with the experimental results obtained.
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