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Experimental Simulation on Detection of Abnormal Ignition
Using Ionic Current Method
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Abstract; With the ionic current method, the ionic current signal was detected during the
combustion process on a constant volume combustion bomb for the detection of the abnormal
ignition. Abnormal ignition such as pre-ignition and ignition after the main ignition was simulated
by adjusting the distance and the ignition time between two electrodes. The results show that
there were large differences between ionic current signals of abnormal ignition and normal ignition
signals in the shape and amplitude when the abnormal ignition occurred. When the pre-ignition
occurred near the spark plug, the ionic current already appeared before the main ignition signal;
when the abnormal ignition occurred near the exhaust valves, the ionic current waveform had two
peaks, and the first peak of the ionic current was larger than that at normal ignition and the
second peak was lower than that at normal ignition. The results can provide the basis for the
detection of abnormal ignition in engines, and the present method is simple and practicable.
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