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The correlation of ionic current and flame propagation speed

Zou Xingcheng, Wu Xiaomin™ , Pi Min* , Gao Zhongquan™
(Department of Electronic Science and Technology, School of Electronic and Information Engineering,
Xi’ an Jiaotong University, Xi’ an 710049)
(" Department of Automotive Engineering, School of Energy and Power Engineering,
Xi’ an Jiaotong University, Xi’an 710049)
Abstract
Spherically, expanding flames of mathane-hydrogen (hythane) and liquefied petroleum gas (LPG) and dimethyl
ether (DME) were analysed in a constant volume combustion bomb at the initial condition of equivalence fuel-air ratio ¢,
= 1, pressure Py=0.1MPa and temperature T = 300K. The laminar flame speed, ionization current and pressure of
three fuels were measured, respectively. The correlation theory principle is used to establish the relationship between pre-
mixed laminar flame propagation speed and the ionization current. The results show that the time history of the ionization
current consists of three phases, i.e. ignition, flame front and post flame, within a normal ignition and combustion pro-
cesses. The correlation coefficient between flame propagation speed and the current peak during post flame phase is from
0.51 t0 0.95. Therefore, the post flame current peak can be used to forecast laminar flame speed for the three fuels.

Key words: ionization current, laminar flame speed, correlation principle, constant volume combustion bomb
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