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The Effect of Uniform and Non-Uniform Electric Fields on Flame Propagation of Methane-Air Mixture

ORMRET ", JU#E',

G, KHIEES, HEASE?, HHEEC

*Nobuhiro Matsuse’, Tsubasa Okuyama®, Tomoya Kanemaru’, Yukina Ohtagawa’, Kyouhei Yoshino®, Koji Yoshida®

Abstract: This study explored the flame propagation behavior of homogeneous methane-air mixture under the application of uniform

and non-uniform electric field and three equivalence ratios, 0.6, 1.0 and 1.4 were tested. When high voltage uniform electric fields

were applied to methane-air mixture flame, the flame front shape was enlarged toward both electrodes. The maximum combustion

pressure decreased due to the heat loss to electrodes. In case of negative high voltage non-uniform electric field, the entire flame
kernel was forcibly moved to downward direction, and wrinkles were generated on the flame front by a negative corona wind, so that

the combustion was enhanced.
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Figure 1. Experimental apparatus
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Figure 2. Images of flame propagation
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Figure 3. Combustion pressure record
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Figure 4. Flame propagation velocity
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Figure 5. Combustion enhancement ratio



