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Effect of Point and Mesh Electrodes with Applied Negative Voltage
on Premixed Lean Combustion

KANG Chan, YANG Xing, LIU Jie, MENG Xiangwen, FANG Jianfeng, WU Xiaomin

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

Abstract: An experiment was conducted to investigate the different influences of the point
electrode and the mesh electrode with applied voltages on the flame propagation and combustion
characteristics of premixed CH, /air mixtures at the excess air ratio of 1. 6, room temperature,
and atmospheric pressure. The results show that the flame shape deformed and the horizontal
flame speed significantly increased when the voltage was applied to the two kinds of electrodes.
Compared with those without the applied voltage, when the applied voltage was —5 kV, —10 kV
and —12 kV, the vertical flame speed of the point electrode increased by 9.32%, 17.20% and
4.67% while that of the mesh electrode increased by 0.62%., — 20.9% and — 22.8%,
respectively; the peak pressure of the point electrode rose by 6.4 %, 9. 8%, 11. 2% while that of
the mesh electrode rose by 5. 6%, 2. 4% and 1. 3%, respectively. The two electrodes had slightly
different effect on the flame at the input voltage of —5 kV while the point electrode was more
beneficial to the flame propagation and combustion at the input voltages of —10 kV and —12 kV.
It is likely that the point electrode performed better.

Keywords: premixed lean combustion; point electrode; mesh electrode; flame propagation char-
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