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Simulation of fluid-solid coupled heat transfer of cylinder of

a small two-stroke air-cooled aero-engine

TANG Zi-jie, DING Shui-ting, DU Fa-rong
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Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: Based on a small two-strokeair-cooled aero-engine, the heat transfer of cylin-
der for air-cooled ‘engine\was'\simulated according to the theory of the fluid-solid coupled heat
transfer, in combination with\characteristics of heat transfer and discipline of combustion.
In this theory, the heat conduction between the cylinder and cylinder liner was considered as
internal condition of the system, which can make the simulation simple and convenient; as
compared with"the experiment result; this shows that coupled analysis is reliable about the
heat transfer of the cylinder. Considering the whole working condition of the aerial vehicle,
the heat transfer of the cylinder within the working altitude was simulated, thus establishing

a basis for further study of the cylinder heat transfer.
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Fig.1 Three-dimensional (3-D) model of engine block
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Fig. 2 Finite element model of engine block
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Table 2 Average heat transfer coefficient and

average temperature of cylinder
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1 300 1728
2 275 1456
3 258 1235
4 225 1120
5 195 963
6 176 762
7 152 503
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Fig. 3—External condition of engine block
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Table 3 Heat transfer coefficient of windward

and leeward
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AR/ (W/(m* » K)) B/ (W/(m* « K)
1 250 110
2 260 102
3 270 95
4 275 90
5 280 80
6 270 90
7 260 100
8 255 105
9 251 110
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Fig.5 Thermal load of engine block
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Table 4 Temperature 'of the four points
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Fig. 6 Temperature distribution curve of

the simulation and experiment
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