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Boundary Layer Separation Control with Fairing at
the Junction of 3D Wings Under Ground Effect

Ji. H. Cho and Young. J. Moon

Aerodynamic characteristics of three-dimensional wings in ground effect for Aero-levitation
Electric Vehicle(AEV) are numerically investigated for various fairing shapes at the junctions of 3D
Wings. Numerical results show that a sizeable three-dimensional corer flow separation occurs with
formation of an arch vortex at the junction of main and vertical wings, and also that this is
predicted the main cause of the high lift-to-drag(L/D) reduction rate of the main wing. To avoid
the corner flow separation, the main idea of this study is to reduce the cross section gradient of the
comer flow tube near the trailing edge for various fairing shapes. Improvements on L/D ratios of
the wings are pursued by breaking the coherence of superimposed adverse pressure gradients at the
wing junction when the cross section gradient is changed slowly at the trailing edge.

Key Words: Aero-levitation Electric Vehicle(F 7134 A% &8 4), Comner flow tube(ZY #F# F1),
Junction flow separation(H &% #%e]), Wing in ground effect( AW AFAE = 4)
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Fig. 3 Computational grid of AEV system

Table 1 Minimum normal space test
(main wing of AEV system).
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Fig. 4 Three-dimensional flow separation at the
wing junction at original case.
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basic punction profile

(a) The comer flow tube
Fig. 5 The flow tube and shape of junction.

(b) The fairing shape
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Table 2 Design parameter of fairing.

Case 0 Y a b
El 0.35 0.35
E2 0.4 0.4
E3 0.5 0.5
E4 0.6 01 0.6 01
E5 0.7 0.7
E6 08 0.8
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Fig.6 Area rate as junction profiles in elliptic case.

Fig.7 Limiting streamlines & Cp distribution in
elliptic 6 cases.
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Fig.8 Aerodynamic characteristics of AEV 3D wings
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Fig.9 Aerodynamic characteristics of AEV 3D
wings in the 3rd polynomial cases(........
: NACA4406).
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