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A Numerical Simulation on Enhancement of Ethanol
Droplet Combustion in Uniform Electric Fields
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Abstract

This paper deals with the numerical study of the enhancement of droplet combustion of ethanol fuel under a uniform
electric field. The predicted burning rate constant is compared with experimental results and a good qualitative agree-
ment is obtained. The increase in the rate of vaporization depends on the amount of droplet heat absorption. The vapori-
zation rate might change with distance from the flame and a combustion enhancement will occur due to flame deforma-
tion using a uniform electric field. Flame deformation, electric field and charge density are investigated in order to reveal
the mechanism of combustion enhancement. The results show that a change in the local electric field via a charge density
profile causes the flame deformation and increases the rate of vaporization.



