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Fig.9 Grid of the cross section of flapless wing
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Investigation on Flapless Wing Based on Circulation Control

Fu Zhijie', Xu Heyong'*, Du Hai’, Wang Yuhang®, Xu Yue®

1. National Key Laboratory of Science and Technology on Aerodynamic Design and Research, Northwestern
Polytechnical University,Xi’an 700072, China

2. Key Laboratory of Fluid and Power Machinery , Ministry of Education, Xihua University, Chengdu 610039, China

3. Chinese Aeronautical Establishment, Beijing 100012, China

Abstract: Applying circulation control at the wing trailing edge could change the aerodynamics of the wing. The
numerical simulations of the flap wing with different flap deflection angles 6 and the flapless wing with different jet
momentum coefficients C, are conducted to investigate the control effect of the circulation control applied on the
flapless aircraft. It is found that the control authority of the flap wing at 6 =0°, 10°, 20°, 30° are equivalent to that of the
flapless wing with C, = 0, 0.005, 0.009, 0.012 after comparing the lift, drag and moment coefficient curves between
them. And 8 and C, are quadratic polynomial relations. Further, the numerical simulations of the flapless wing with
different slot heights are conducted to access the aerodynamic efficiency and the energy expenditure for the flapless
wing. It is found that the equivalent lift-to-drag ratios of the flapless wing with different slot heights are equal when they
have the same jet velocity, however, the flapless wing with lager slot height needs relatively more power.

Key Words: flapless wing; circulation control; equivalent control authority; energy expenditure; equivalent lift-to-
drag ratio
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