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Fig.1 Model of Z-shaped folding wing
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Fig. 2 Core eddy and induced velocity on central

arced line
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Fig. 6 Change of aerodynamic load with folding angle
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Fig. 10  Simulated results comparison of CFD method

and lift surface method
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Influence analysis of airfoil thickness on aerodynamic characteristics
of Z-shaped folding wing

ZHANG Haozhe, DUAN Fuhai”

( School of Mechanical Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Z-shaped folding wing aircraft can change the wing area, improve the aerodynamic
characteristics and perform a variety of tasks during flight. However, the changes of effective
aerodynamic area, center of gravity, aerodynamic focus and other parameters will have a great impact
on the aerodynamic characteristics of the aircraft during the wing folding process. In addition, when
the wing surfaces are close to each other, the aerodynamic interference caused by the airfoil thickness
will also lead to changes in the aerodynamic forces such as lift and folding hinge moment. For this
reason, the steady aerodynamic expression of folding wing under the condition of ideal gas flow is
derived by using thin wing theory and lift surface method. Then, the effects of folding angle, attack
angle and airfoil thickness on the aerodynamic characteristics of the aircraft such as lift and folding
hinge moment are analyzed by CFD method, and the analysis results are compared with those of the
lift surface method. The results show that in the process of wing folding, the effective aerodynamic
area decreases, and the lift and drag coefficients generally show a downward trend. With the increase
of folding angle, the strength of the low-pressure region, generated by the wing surfaces approaching
each other, increases, and the influence of airfoil thickness on the aerodynamic characteristics of the
folding wing increases significantly. Compared with the CFD method, the lift surface method, which

neglects the airfoil thickness term, has a larger error in the aerodynamic calculation of folding wings.

Key words: Z-shaped folding wing; CFD method; lift surface method; aerodynamic force



