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Knock energy analysis of compound combustion in a DME engine
based on wavelet packet

LI Shuaibo, YIN Fahui, HU Wenshuai, HOU Junxing "

School of Aerospace Engineering, Zhengzhou University of Aeronautics, Zhengzhou 450046, China

Abstract;In order to better detect the engine knock of compound combustion, the wavelet packet energy
distribution characteristics of the in-cylinder pressure with normal combustion and knocking combustion in DME
compound combustion are studied experimentally, and the sensitive frequency band of knocking combustion is
determined. The wavelet packet energy and energy entropy distribution of cylinder pressure in various frequency
bands under different average effective pressures and different engine cycles of detonation combustion are
analyzed. The results show that the fluctuation amplitude of in-cylinder pressure rise acceleration and wavelet
packet energy during different frequency band are very small with normal combustion. During knocking
combustion, the fluctuation amplitude increases significantly, the beginning timing of fluctuation advances. The
wavelet packet energy of each frequency band increases, especially that of the energy of wavelet packets with
detonation sensitivity frequency bands ranging from 7. 50 to 8. 75 kHz increases significantly. During knocking
combustion, the distribution characteristics of wavelet packet energy and energy entropy in each frequency band
are similar with different brake mean effective pressure and different engine cycles. The combustion state
determines the wavelet packet energy distribution and energy entropy distribution, and the effects of the brake
mean effective pressure and engine cycle on the distributions are no obvious.

Keywords : dimethyl ether; compound combustion; knock; wavelet packet; energy entropy PTG XITHE)



