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Development of Rotary Balance System in FD09 Wind Tunnel

Huang Hao, Zhang Yongsheng, Liu Dan
(The Second Research Institute, China Academy of Aerospace Aerodynamics, Beijing 100074, China)

Abstract: For the purpose of analyzing and predicting spin characteristics of aircraft, the rotary balance testing in
wind tunnel is mainly used to measure aerodynamic forces acting on aircraft model rotating around the longitudi-
nal axis of wind axes system. For this case, the rotary balance system is developed in FD09 low speed wind tun-
nel, The design feature and performance index of rotary balance system are introduced. Verification and com-
parison by using SDM(Standard Dynamic Model) and fighter plane model are performed. The results indicate
that the rotary balance system of FD09 wind tunnel is stable and reliable, the repetition of test curves of FD09
wind tunnel are agree well with the reference curves, while the test curves of FD0O9 wind tunnel are more
smoothly than reference curves, and the aerodynamic coefficients yielded by the rotary balance system of FD09

wind tunnel have high accuracy. The rotary balance system of FD09 wind tunnel can be put into the project tests

and aerodynamic research.
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Fig.1 Aerodynamic layout of FD09 wind tunnel
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Fig. 2 Sketch of rotary balance apparatus
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Fig. 3 Installation photo of rotary balance apparatus
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R R AR WA/C) FH#E/rpm Co C. Cu Cy C, C.
SDM #748 0 <100 0.000 2 0. 000 6 0. 000 2 0.000 3 0.000 2 0. 000 2
GIB# 4 <10 <100 0.000 5 0.002 0 0.000 5 0.002 0 0.000 5 0.000 5
_ <100 0.001 6 0.002 9 0.000 5 0.001 2 0.000 3 0.000 3
SDM #RfE 30
100~ 200 0.002 2 0.003 3 0.000 5 0.002 4 0.000 4 0.000 5
R . <100 0.000 9 0. 000 7 0.001 1 0.001 4 0.000 4 0. 000 4
100~ 200 0.001 1 0. 002 4 0.001 3 0.003 6 0.001 0 0. 000 7
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Fig.7 Rotary rig of 6-foot wind tunnel in Ames
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Fig. 8 Contrast curve of fighter plane model
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