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Effective Power and Power Recovery of Aviation Piston Engine

WEN Zhan-yong, TIAN Ya-ming, SUN Peng-hui, ZHAO Wei-dong
(CH UAV Science & Technology Co., Ltd., China Academy of Aerospace Aerodynamics, Beijing 100074, China)

[ Abstract |

proposed for an aviation piston engine, and the heat transfer simulation model of the intercooling system was developed with VB

A calculation method of effective power based on heat transfer mathematical simulation of intercooling system was

language. The validity of the simulation model was verified by the test data. The results show that the errors between the simulation
values and the test values of the intercooler cold side outlet temperature and the hot side outlet temperature are within 1. 5% . Using the
simulation model, the influence of fan air flow on the effective power of the aviation piston engine was studied, and the air effective
power recovery was studied. The results show that with the increase of fan air volume, the amplification of fan power increases, while
the amplification of engine power decreases. Under the combined effect of the two, the effective power of the engine first increases and
then decreases with the increase of fan air volume. For the aviation piston engine studied, when the fan air volume is 1 400 m’/h, the
effective power of the engine reaches the maximum, which is 101.6 kW. When the flight altitude is below 2 000 m, the engine
effective power recovery coefficient increases slightly with the increase of flight altitude, and when the flight altitude is above 2 000 m,
the engine effective power decreases significantly with the increase of flight altitude. Under the condition of 50 “C at sea level, the
effective power recovery coefficient of the engine at 7 000 m is only 92. 2% .

[ Keywords | aviation piston engine; intercooling system; electric fan; surge tank temperature; effective power
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Fig. 1 Schematic diagram of engine intercooling system
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Table 1 Wind tunnel test parameters for intercoolers

TH o/(mes™h) g, /(kgs™) T /C Ty /C
1 4.0 0. 092 40.0 131.9
2 5.0 0. 092 40.0 131.9
3 6.0 0. 092 40.0 132.0
4 7.0 0. 092 40.0 132.0
5 8.0 0. 092 40.0 132.0
6 9.0 0. 092 40.0 132.2
7 10.0 0. 092 40.0 132.0

F2 HASERUERKEHESHEITESENT
Table 2 Comparison of wind tunnel test data and
simulation calculation data for intercoolers

‘ Ty /C T, /C
T8 “XRl (AE BE% RRE AE BE%
1 69. 6 69.7 0.13 63.6 63.4 -0.30
2 66.3 66.5 0.19 60. 6 59.9 -1.19
3 64.2 64.2 0.13 57.8 57. 4 -0.63
4 62.3 62.7 0.57 55.3 55.4 0. 06
5 60.9 61.0 0.20 53.7 53.9 0.30
6 59.8 59.9 0.19 52.4 52.6 0.41
7 58.8 58.9 0.18 51.1 51.5 0. 82
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