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Abstract: “The gas exchange process o two-stroke aviation piston engine directly affects the
combustion effect and the performance of the engine. Taking a two-stroke aviation piston engine
as an example, a simulation model’was established, and multi-objective optimization based on
dynamic performance, economic performance, and scavenging performance was conducted. The
optimization analysis of structure parameters of scavenging ducts and exhaust ducts was also per-
formed. In addition s the parameters of the ducts structure under different altitude operating condi~
tions (speed of5 600°r/min, 100% throttle opening) were optimized. The conclusion showed
that the optimization of the engine ducts structure using the NSGA - I algorithm can effectively
improve the engine scavenging efficiency and power (speed of 5 600 r/min), by 0.841 kW and
2.712 kW respectively, and reduce the fuel consumption by 22. 08 g/(kW -h); in addition, un-

der different altitude operating conditions, as the altitude increased, the length of the scavenging

W5 B #A - 2020-12-25
HETH :FE A KRR R4 (51476112)
TEHE B HEW(1967—), 5, 0F50 5, L, T RBL IR 4 3 1 B B I BF SR .

IR AN, AR, XV, %5 . 5T 2 Bbri — bR RS L O BARAR (7], ias 3 i 24l , 2021, 36 (11) : 2241-2250. HU
Chunming, TIAN Mengyuan, LIU Na, et al. Gas exchange process of two-stroke engine based on multi-objective optimization

[J]. Journal of Aerospace Power,2021,36(11):2241-2250.



2242 it = 3

%5 36 &

duct showed a trend of decrease, while the length of the exhaust duct gradually increased, and

the trend changed more obviously when the altitude was greater than 1 800 m.

Key words: multi-objective; optimization of simulation performance; two-stroke;

gas exchange process; pressure fluctuation
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