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Influence of Heat Transfer on Performance of Micro
Internal Combustion Swing Engine

YU Hai, ZHANG Jin, SHI Bo

(College of Power and Energy Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing, 210016, China)

Abstract: A computational model of a micro internal combustion swing engine (MICSE) is established.
The mechanism of the heat transfer and its scale effect on the system performance are analyzed. The re-
sults show that the heat exchange between the gas and the solid wall occurs in a thin thermal buffer layer
close to the contact area. In the intake process, the hot thermal buffer layer heats the intake gas, there-
by reducing the intake air mass, resulting in a compression ratio drop. While in the power process, the
heat transfer from the gas to the thermal buffer layer reduces the work output. Hence the thermal effi-
ciency declines. The smaller the engine scale is, the gas temperature in the intake stroke increases for
the influence of the thermal buffer layer, the less the dimensionless inlet air mass and the compression
ratio will be. While in the power process, the ratio of the thermal transferred from the gas to thermal
buffer layer to the fuel chemical energy increases with the reduction of engine scale. Therefore, the heat
transfer enhances and the thermal efficiency drops with the reduction of the engine scale.

Key words: micro internal combustion swing engine; heat transfer; scale effect; thermal buffer layer
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Fig. 1 Prototype model of internal combustion swing

engine
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Tab. 1 Basic parameters of internal combustion swing en-
gine
Parameter Value
Diameter of engine D/mm 612
Diameter of chamber D, /mm 45.7 « )
Diameter of wheel hub D,/mm 16 « A
Depth of chamber D;/mm 15«2
Angle of big chamber «/(%) 120
Angle of swing arm /(*) 20
Equivalence ratio ¢ 0.8
Port inlet/outlet diameter d/mm 32
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Tab. 2 Thickness of thermal buffer layer and equivalent

thickness of swing with different size factors

R-F Blent RZEAFE EEYE AREEREES
HF 2 [H/ms BE/mm BEE/ mm #2HYEREEZ LT

0.1 2.12 0.32 0.538 0.606
0.5 10. 6 0.72 2. 690 0.268
1.0 21.20 1. 00 5. 380 0.186
5.0 106.00 2.30 26.900 0.086
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