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Longitudinal Static Stability of Wings Flying Over

Nonplanar Ground Surfaces
Cheol-Heui Han*, Hak-Ki Kim** and Jin-Soo Cho***

ABSTRACT

Longitudinal static stability and steady aerodynamic characteristics of wings flying over
nonplanar ground surfaces (rail and channel) are investigated using the boundary-element
method. For a channel with it's fence higher than the wing height, the lift and the
nose-down pitching moment increase as the gap between the wingtip and the fence
decreases. For a rail with it's width wider than the wing span, the lift and the
nose-down pitching moment increase as the rail height decreases. Longitudinal static
stability of a single wing flying over nonplanar surfaces is worse than the case of the flat
ground. In case of tandem wings, longitudinal static stability of the wings flying over the
channel is better than the case of the flat ground. It is believed that the present results
can be applied to the conceptual design of high-speed ground transporters.
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Fig. 1. Coordinate system for Irodov’s criterion
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Fig. 2. Lift coefficient variation of a NACA 6409
wing in ground effect
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Fig. 6. Aerodynamic coefficients of tandem wing
flying over a channel (g/c=0.5)
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Fig. 7. Variation of height stability of a wing
flying over a channel (f/c=1.6)
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Fig. 9. Variation of the height stability of the
tandem wing for the change of a
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