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Effect of Non-Uniform Electric Fields on Flame Propagation Speed

TAND Andong, MENG Xiangwen, ZHOU Rongfang, ZHOU Zhujie,

YU Hualong, XIANG Xi, WU Xiaomin
(School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The experiment was conducted to investigate the effect of non-uniform electric fields on
premixed laminar flame shape and propagation speed in a constant volume combustion device by
changing applied voltage and electrode structure to create the different non-uniform electric
fields. The results show that, in the non-uniform electric fields, the flame shape corresponding to
tip-net electrodes changed significantly and the flame shape corresponding to tip-column
electrodes changed slightly. The horizontal flame propagation speed increased in the field
direction by the ionic wind effect. The increase in the horizontal flame propagation speed rose
with an increase in the absolute value of applied voltage. When the applied voltage was —5 kV,
— 10 kV and — 12 kV, the average flame propagation speed in the horizontal direction
corresponding to tip-net electrodes increased by 10.4%, 23.7% and 34.1%, and the average
flame propagation speed corresponding to tip-column electrodes increased by 2.5%, 7.5% and
8.8% ., respectively. In addition, the horizontal flame propagation speed corresponding to tip-net
electrodes increased more at the same applied voltage.
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