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Counter-rotating propellers aerodynamic and aerodynamic noise test
technology in wind tunnel

CHEN Zhengwu, JIANG Yubiao, ZHAO Yu, LU Xiangyu, TONG Fan

(Key Laboratory of Aerodynamic Noise Control, Low Speed Aerodynamics Institute,
China Aerodynamics Research and Development Center, Mianyang Sichuan 621000, China)

Abstract: According to the performance evaluation and optimization research requirements of
counter-rotating propellers aerodynamic and aerodynamic noise, a high power counter-rotating propellers
dynamic simulation test rig was developed based on acoustic wind tunnel, and the data processing method
of counter-rotating propellers wind tunnel test was developed. The counter-rotating propellers dynamic
simulation test rig was powered by 300 kW electric motor, accelerated by the gear box to realize internal
and external drive shaft reverse rotation, and the aerodynamic was measured by rotating shaft balances.
After development of the rig, acrodynamic and aerodynamic noise test of counter-rotating propellers were
carried out in 5.5 m x 4 m acoustic wind tunnel. The result showed that the rotating speed control accuracy
of counter-rotating propellers dynamic simulation test rig was better than 0.5 r/min, the transmission
efficiency reached 97.7%, and the test rig operated stably and reliably. The test repeatability accuracy of
counter-rotating propellers pull coefficient was better than 0.002 1, that of counter-rotating propellers
power coefficient was better than 0.002 2, and that of counter-rotating propellers aerodynamic noise was
better than 0.5 dB.
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Fig. 2 Counter-rotating propellers wind tunnel test
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