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Research on mixture formation of two-stroke heavy fuel
direct injection engine
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Abstract: In view of the problems of difficulty in evaporation of aviation kerosene and high
fuel consumption of two-streKe engines, a three-dimensional simulation model of a two-stroke di-
rect injection engine-fueled with aviation kerosene was established, and the accuracy of the model
was verified through experiments. On this basis, scavenging and mixture formation process was
studied. The research results showed that postponing fuel injection reduced the short-circuit time
of fuel, and at the same time avoided the free exhaust phase with large exhaust mass flow,
which can improve the fuel capture rate. Utilizing the high temperature of exhaust gas can speed
up the evaporation process of kerosene. Injection too late could lead to incomplete evaporation
and uneven mixture of fuel and fresh charge. For this engine, 80° before bottom dead center indi-
cated an appropriate injection timing enabling fuel evaporation and uniform mixing while increas-

ing the fuel capture rate. At this time, the engine had higher indicated power and lower indicated

W75 B HA 1 2020-09-03
TEE TR R0 (1974 — ), 3, W 2082 A 0, 1, DA S0 2 05 28 & s WLATUE 59T

LA BIRIE, AT EF, WS G el R BB S LR S OB S T]. %S 30 12 4, 2021, 36(8) 1 1569-1577. ZHAO
Zhenfeng, YU Chuncun, DONG Xuefei, et al. Research on mixture formation of two-stroke heavy fuel direct injection engine

[J]. Journal of Aerospace Power,2021,36(8):1569-1577.



1570 o= 4

55 36 &

thermal efficiency, which were 84.0 kW and 360. 3 g/kWh, respectively. The research results

can provide theoretical support for the optimization of the fuel injection parameters of the two-

stroke direct injection engine.

Key words: two-stroke; direct injection; aviation kerosene; mixture formation;

computational fluid dynamics (CFD) simulation
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Fig.1 Schematic diagram of scavenging port and

exhaust port
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Table 3 Boundary conditions
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