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Aerodynamic Design of Three-Dimensional Wings in Ground Effect
for Aero-levitation Electric Vehicle System

Hyeon Joon Oh and Young June Moon

]
AF &

Key Words: Wing in Ground Effect(] ™ &), Aero-levitation Electric Vehicle(3 7] %3
Al 2=®l), Comer

A4 L4

3 Al), High-speed Ground Transportation System(Z 1145
Flow Separation(Z4 +% 4])

Abstract

Aerodynamic characteristics of three-dimensional wings in ground effect for Aero-levitation Electric
Vehicle(AEV) are numerically investigated for various ground clearances and wing spans at the
Reynolds number of 2x10°. Numerical results show that a sizeable three dimensional flow separation
occurs with formation of an arch vortex at the junction of main and vertical wings, and also that this
is conjectured a primary cause for the high lift-to-drag(L/D) reduction rate of the main wing, when the
wing span is decreased. Improvements on L/D ratios of the wings with small spans are pursued by
breaking the coherence of superimposed adverse pressure gradients at the wing junction.
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Table 1 Aerodynamic characteristics (2D airfoils in
ground effect)

coeff.
airfoil G Co LD
NACA0006 0.279 0.01110 2515
NACA2406 0.595 0.00941 63.24
NACA4406 0.853 0.00929 91.86
NACA4409 0.805 0.00986 8l.64
NACA4412 0.727 0.01080 67.01
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Table 2 Test cases of AEV 3D wings
parameter case parameter case
0.025 0.025
0.050 0.050
h/ic —————=—  hjc ———
0.100 0.100
0.200 0.200
2.000° 1.000°
1.500 0.750
si/c 1.250 $a/c 0.625
1.000 04.500
0.750 0.375

« baseline case

Fig. 7 Total pressure contours (baseline case,
Rec=1.2x10%
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(b) C, iso-surface (value -0.4)

(c) C, surface contours

Fig. 8 3D flow separation at the wing junction
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Fig. 9 Aerodynamic characteristics of AEV 3D wings (
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Table 3 Endplate modifications
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