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Effect of asynchronous ignition phase on performance
of four-stroke engine

CUI Huasheng', ZHAO Zhenfeng', LI Binshi’*, GENG Zhao'

(1. School of Mechanical Engineering,
Beijing Institute of Technology, Beijing 100081, China;
2. Luoyang Northern Enterprises Group Company, Limited,
China South Industries Group Company, Limited, Luoyang Henan 471031, China)

Abstract: In order to understand the impact of asynchronous ignition phase on the per-
formance of four-stroke aircraft piston engine fueled with aviation kerosene, one CFD model
about combustion chamber was established and confirmed. The simulation results showed
that; at 5000 r/min, 30% throttle opening position and 20 mg fuel quantity condition, the
spark ignition timing for the spark plug inside the main chamber was fixed at 20° crank angle
(CA) before top dead center (BTDC), another ignition timing for the spark plug inside the
pre-chamber was set ahead of 4°, 8°and 12° relatively; with the increase of the phase differ-
ence for the two spark plugs, the in-cylinder pressure and heat release rate increased, the oc-
currence of the knocking combustion moved to the top dead center and the concentration of

the knock intensity increased gradually as well.

Key words: aviation piston engine; aviation kerosene; pre-chamber;

asynchronous ignition phase; in-cylinder combustion simulation
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Fig. 1 Schematic diagram of aviation piston engine
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