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Effects of Non-Uniform Electric Field on Flame Propagation of Homogeneous Hydrogen-Air Mixture
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This study explored the flame propagation behavior of homogeneous hydrogen-air mixture under the application of non-uniform

electric field and three equivalence ratios, 0.4, 1.0 and 3.5 were tested. In case of lean mixture, the wrinkled flame appeared by the

preferential diffusion and the wrinkle was enhanced by the corona wind due to low burning velocity. When a negative polarity

non-uniform electric field was applied, the combustion was not affected by the electric field because the corona wind was not

generated. Therefore, the corona wind which is generated by the positive brash corona only influences the combustion process.
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Fig. 1 Experimental apparatus
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Fig. 2 Flame propagation. (t: non-dimensional time)
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Fig. 3 Combustion pressure records.
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Fig. 4 Flame front area ratio as a function of time.
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Fig. 5 Combustion enhancement ratio as a function of input
voltage.
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Fig. 6 Normalized each direction flame propagation velocity
as a function of input voltage.



