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Effects of Alternating Electric Fields on CH,/0, Lean Combustion

Flame under High Pressure

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

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

Abstract: To improve the combustion speed, ignition delay and flame stabilization of the nature
gas under lean combustion conditions, an experiment was conducted to investigate the effects of
low-frequency alternating electric fields on the flame shape, propagation speed, combustion
pressure and other characteristic parameters of premixed methane/air mixtures in a constant
volume combustion bomb at room temperature and under high initial pressure of 3 local
atmospheric pressure. The results show that the flame is stretched in the horizontal, and the
average flame propagation speed increases when low-frequency alternating electric field of 10-100
Hz is applied to the electrodes. With the decreasing frequency the flame stretch deformation
degree and flame propagation speed increase firstly then decrease and reach the maximum near 15
Hz. The peak combustion pressure increases, and the peak pressure arrival time, the initial
combustion period and the main combustion period are shortened under alternating electric fields.
As the frequency decreases, the changes of peak combustion pressure and flame propagation
speed tend identically, but the change of peak combustion pressure arrival time tends oppositely,

however both the peak combustion pressure and the peak arrival time get their maximum values

Wk H . 2016-06-29, FEEFIAr. FEERA Q991 ) B A REMGEEEE . L. 8@ LA, X4WH.
E &K B AR SRR H (51476126) .
R0 2% H Rt TE] . 2016-10-18 P 2% B bl . http: / www. enki. net/kems/detail/61. 1069. T. 20161018. 1517. 004. html



32 [N i

8518

near of 15 Hz, and increase by 19.90% and —42.23% respectively compared with the case

without electric field.

Keywords: low-frequency alternating electric field; lean combustion; constant volume

combustion bomb; flame propagation characteristics; combustion pressure
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