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Non-thermal and thermal plasma formation of radio-frequency dielectric barrier
discharfe under high-pressure conditions

Tsue, Mitsuhiro
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The ignition mechanism of non-thermal plasma formed bx a radio-frequency
dielectric barrier discharge was investigated for methane/air mixtures under high-pressure
conditions. The minimum ignition energy was measured, and the plasma emissions were analyzed by
spectrometers, considering the effects of the pressure and the frequency on the plasma formation.
The results indicated that there was the minimal value of the minimum ignition energy against
ambient pressure and the discharge frequency. An increase in the discharge frequency resulted in an
enhancement of the active flame kernel formations although there might be active heat loss over a
certain threshold of the frequency. At 500kPa, transitions from non-thermal to thermal plasmas were
clearly observed in spectrograms measured with a high-speed imaging spectrometer. The effects of the
frequency on the ignition performance was also validated by a chemical reaction analysis
considering plasma and chemical reactions.
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