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Influence of elastic effect on aerodynamic characteristics of
Z.-Shaped folding wing

QI Wuchao, LI Yadong, ZHANG Zihao, TIAN Sumei
(Key Laboratory of Liaoning Province for Composite Structural Analysis of Aircraft and Simulation,

Shenyang Aerospace University, Shenyang 110136, China)

Abstract: To accurately capture the aerodynamic characteristics of Z-shaped folding wing at different
folding angles, while considering the influence of the structural elastic effect of different wing
segments , a parametric aerodynamic-structural coupling model was constructed based on a
quasi-steady state environment. Using ANSYS Workbench software with the RNG k—¢ turbulence
model and the Coupled algorithm, numerical simulation was conducted to analyze the aerodynamic
characteristics of the folding wing under the action of elastic effect and the results were compared with
those of a rigid wing. Additionally, the deformation laws of the elastic folding wing in different flight
environments were systematically explored. The results show that under the influence of elastic effect,
the absolute values of lift and pitching moment of the folding wing are slightly lower than those of the
rigid wing. As the folding angle increases, the impact of elastic deformation on the overall

aerodynamic performance of the wing stabilizes. When the folding angle is 90°, the differences in lift
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and pitching moment between the elastic and rigid wings are only 0.93% and 0.70% respectively.

Furthermore, under the influence of elastic effect, the maximum deformation of the wing occurs at the

wingtip. As the folding angle increases, the magnitude of wingtip deformation gradually decreases.

Key words: folding wing; numerical simulation; elastic effect; aerodynamic characteristics; quasi-

steady state
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