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Comparison of Combustion Assisted by Low- and High-Frequency AC
Electric Fields and Prediction of Combustion Characteristic Parameters

DUAN Hao, YIN Xiaojun, KOU Hailiang, ZHANG Meng, ZENG Ke
(School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an, 710049, China)

Abstract: This paper explores the internal combustion promotion mechanism of AC electric field
with different frequencies. A comparison is made on the effect of low-frequency (40, 60, 80, 100
Hz) and high-frequency (15, 20, 25, 30 kHz) AC electric fields on methane/air lean combustion
(excess air ratio of 1.2, 1.4, 1.6) flames with a constant volume combustion test platform. The
machine learning method is applied to predict the combustion characteristic parameters of the
mixture under various AC fields. The results show that, under low-frequency and high-frequency
AC fields, the flame is stretched in the electric field direction; the effect in promoting flame
propagation is of the same order of magnitude, but the flame front under low-frequency AC fields is
more stable; the effect of high-frequency AC fields on combustion characteristic parameters (peak pres-
sure and peak pressure rise rate) is more significant than under low-frequency ones; the prediction mod-
els built by the support vector machine method have excellent prediction performance and generalization

ability, with the correlation coefficients of higher than 0. 998, and the average absolute percentage error
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and Hill’s coefficients of inequality of less than 1. 093% and 0. 007, respectively. The research further

verified the combustion promotion mechanism of low-frequency and high-frequency AC fields and con-

firmed the feasibility of machine learning method in the prediction of fundamental combustion characteris-

tic parameters, enriching the electric field combustion theory.

Keywords: electric field assisted combustion; bi-ionic wind effect; electrical-chemical effect;

machine learning; support vector machine
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Fig. 1 Constant volume combustion experimental platform
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Fig. 2 Constant volume combustion chamber and ignition circuit
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