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Knocking control of direct injection piston-type aviation kerosene engine

ZONG Peiyue' , HU Chunming'*, WANG Shudian'

(1. Tianjin Internal Combustion Engine Research Institute,
Tianjin University, Tianjin 300072, China;
2. State Key Laboratory of Engines, Tianjin University, Tianjin 300072, China)

Abstract: Focusing on knocking-influenced factors including excess air coefficient,
spark advance angle-and compression ratio, investigations on methods to suppress the knoc-
king of piston-type aviation kerosene engine and sensitivity analysis of relevant factors were
conducted on a self-developed engine. The results showed that the decrease of excess air co-
efficient cannot suppress the knocking of aviation kerosene effectively; retarding ignition
timing can reduce knocking intensity, but if the spark advance angle was delayed till the
knocking was eliminated, the combustion thermal efficiency and output power lost 10% —
15% ; reducing compression ratio turned out to be effective to restrain the knocking of avia-
tion kerosene, but when compression ratio was reduced from 9 to 7, the output power had an
approximate 30% loss. Sensitivity analysis shows that knocking intensity of aviation kero-
sene is most sensitive to the change of compression ratio, and the change of the excess air co-

efficient of mixture slightly influences the knocking intensity.

Key words: knocking control; sensitivity analysis; aviation kerosene;

piston-type aviation engine; compression ratio
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condition with knocking
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Table 2 Parameters of engine under working

condition with knocking
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Table 3 Knocking intensity analysis results with different

excess air coefficients
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Table 4 Knocking intensity analysis results with different

spark advance angles
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Fig. 5 Comparison diagram of indicted thermal efficiency

and output power at different spark advance angles
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Table 5 Knocking intensity analysis results with different

compression ratios
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Table 9 Sensitivity coefficient of compression ratio

to knocking intensity
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1.0 1. 86
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Table 7 Sensitivity coefficient of excess air coefficient of

mixture to knocking intensity
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Table 8 Sensitivity coefficient of spark advance angle

to knocking intensity
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Fig. 8 Average sensitivity coefficient of

influencing factors
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