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Knocking control of piston-type aviation kerosene engine based on
dual-spark plug ignition strategy

LIU Na', SONG Xijuan', HU Chunming'*, WANG He’

(1. Internal Combustion Engine Research Institute,
Tianjin University, Tianjin 300072, China;
2. School of Mechanical Engineering, Tianjin University, Tianjin 300072, China)

Abstract: Focusing on dual-spark plug ignition forms, test studies were conducted on a
650 mL piston-type single engine using kerosene as fuel. Result showed that the ignition ad-
vance angle of dual spark plug synchronous ignition delay can effectively restrain detonation,
meanwhile, the amplitude of combustion heat release rate decreased gradually, and the whole
combustion phase was delayed gradually. With the increase of ignition phase difference of ig-
nition advance angle, the knock intensity decreased gradually. By matching the ignition ad-
vance angle of the major spark plug with the ignition advance angle of the auxiliary spark

plug. the power performance of the engine can be further improved.

Key words: knocking control; aviation kerosene; ignition advance angle;

dual-spark plug; piston aviation engine
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Table 2 Parameters of working condition with knocking
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filtered cylinder pressure of engine
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Table 3 Test conditions for dual-spark plug

synchronous ignition
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Fig.4 Combustion characteristics of dual-spark plug

ignition strategy
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Fig. 5 Comparison of heat release rate at different

ignition advanced angles
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Table 4 Test conditions for dual-spark plug

asynchronous ignition
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Fig. 7 Asynchronous ignition combustion analysis when

major spark plug ignition advance angle is 32°
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Fig. 8 Asynchronous ignition combustion analysis when

major spark plug ignition advance angle is 35°
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Fig.9 Asynchronous ignition combustion analysis when

major spark plug ignition advance angle is 38°
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