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Research on unsteady aerodynamic characteristics of
folding wing aircraft by wind tunnel test

YUAN Ming-chuan, SHI Zhi-wei, CHENG Ke-ming
(College of Aerospace Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing

210016, China)

Abstract: The folding wing aircraft is a new type of aircraft that can change its aerodynamic
shape in flight. A model of the folding wing aircraft with active morphing control is manufac-
tured. The aerodynamic characteristics of the aircraft in different aerodynamic configuration un-
der static conditions and the morphing process are obtained in the NUAA unsteady wind tunnel,
and the flow field distribution is got through the PIV testing. The results show that, the folding
wing aircraft model have obvious unsteady aerodynamic characteristics in the morphing, and the
hysteresis loop is increased with the frequency of the folding motion. The reason for the unsteady

characteristics is that the leading-edge vortex structure is changed with the wing morphing.
Key words: folding wing; morphing aircraft; wind tunnel test; unsteady aerodynamic charac-

teristics;aerodynamic shape
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Fig. 1 The model photos with different morphing position
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Fig.2 Comparison of original data and filtered data
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Fig.3 Longitudinal aerodynamic characteristics in static
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Fig. 4 Yawing moment coefficient of different 0
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Fig. 5 The effects of the morphing motion on the longitudinal aerodynam-
ic characteristics at different angle of attacks (0=90°/s)
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Fig. 6 The effects of morphing speed on the unsteady
aerodynamic characteristics(¢=18")
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Fig.7 The effects of the morphing motion on the lateral
aerodynamic characteristics (¢=6°,$=20°")
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Fig. 8 The static flow field in the different morphing position
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