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Comparative Research on Effect of Positive/Negative Electric Field on
Premixed Lean Burn Flame

WEI Xuxing, JIA Weidong, HOU Juncai, LI Yiming, LI Chao, WU Xiaomin

(School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To compare the effects of positive and negative electric fields, at room temperature 298
K and under pressure 100 kPa, a mesh electrode is loaded with positive DC and negative DC
voltage in constant volume combustion bomb to analyze the different voltage influences on the
methane/air premixed flame shape, flame propagation velocity, combustion pressure and other
parameters. The results show that the positive/negative DC field promotes premixed lean
combustion flame with excess air coefficient 1. 2/1. 6, and the average flame propagation speed is
enhanced in the direction of the electrode voltage. When the electric field is applied, the peak
combustion pressure increases under the same excess air coefficient, and with the increasing
absolute value of the voltage amplitude, the arrival time of the peak pressure is reduced
accordingly. For the same voltage magnitude, the positive electric field effect is always better
than that of negative electric field.
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