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An Experiment with Optimization of Aerodynamic Characteristics about

Ground Effect Wings Based on Three Different Wing Configurations

DENG Bowen', DAI Qin'*?
(1. School of Mechanics and Engineering Sciences, Shanghai University, Shanghai 200072, China;
2. Shanghai Institute of Applied Mathematics and Mechanics, Shanghai 200072, China)

Abstract In order to improve lift and drag characteristics of ground effect aircraft, experiments are made
by measuring lift, drag characteristics, and wake velocity fields with a downward-forward swept wing and
a biomimetic wing. On the basis of analyzing the wing tip vortex flow field structure, the mechanism of
wing lift and drag changes is discussed from the perspective of spanwise flow. The results show that with-
in the ground effect zone, the downward-forward structure can effectively improve the flow characteristics
of the wing, suppress the formation and development of wing tip vortex flow, increase the vortex center
distance, the effect is made with the lift being increasing and drag force being decreasing, and the closer
the wing is to the ground, the more obvious the effect is. On this basis, the concave convex leading edge
can further optimize the flow characteristics of the wing. reduce the intensity of the wing tip vortex, and
reduce the induced drag. In small clearance ratio and small angle of attack conditions, the biomimetic wing

with a downward-forward sweep structure with a concave convex leading edge has the optimal navigation e-
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conomy. This provides a reference for improving the flight performance of ground effect wings and promo-

ting the development of ground effect wing design theory.
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Fig. 1 Layout of PIV experiment in towing tank
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Tab.1 Experimental parameters of the lift-drag measurement

experiment
[E] B LE Uiffa/ (O HIHEE V,/(m/s)
2.00 —5~25 1.1
1. 00 —5~25 1.1
0.75 —5~25 1.1
0.50 —5~25 1.1
0.40 —5~25 1.1
0.30 —1~25 1.1
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Tab. 2 Experimental parameters of the PIV experiment

BB EE R Difl a/ () HEAL I E V) /(m/s)
1.00 3.5.7.10.15 1.1
0.75 3.5.7,10.15 1.1
0.50 3.5.7,10.15 1.1
0.40 3.5.7,10,15 1.1
0.30 3.5.7,10.15 1.1
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Fig.3 The lift and drag coefficient diagram of each wing under different clearance ratios
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Fig. 4 The lift-drag ratio diagram of each wing under different clearance ratios
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Fig. 10 Cloud map of spanwise velocity distribution of each wing on position of a=3",2/c=0.1
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