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Aerodynamic Characteristics of a Variable-Span Wing
Flying Inside a Channel II (Effect of Asymmetric Wing Extensions)

Cheolheui Han"'

'Dept. of Aeronautical & Mechanical Design Engineering, Korea National University of Transportation

Abstract

In this paper, a wind-tunnel test is accomplished to investigate the roll characteristics of a

variable-span wing flying inside a channel. The factors that affect the roll characteristics of the wing were
identified by analyzing the measured data; accordingly, when the wing is flying without both the ground and
sidewall effects, the asymmetric wing extension causes the roll moment. Both the ground and the sidewall
can increase the roll moment, but when the wing is affected by both the ground and the sidewall, the roll
moment does not increase as much as the case where the wing is only affected by the ground. Also, the
aerodynamic characteristics of the flying wing inside a channel are the nonlinear function of the wing height
and the gap between the wingtip and the sidewall, both of which should be considered in a study of the
stability and the flight control of the wing-in-ground effect of the vehicle flying inside a channel.
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Fig. 1 Test model

Fig. 2 Test model inside a channel
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Table 1 Gap between the wing and the guide way

xr [mm] x1 [mm]
LSEW 0.2 C 0.1 C
RSEW 0.1 C 0.2 C
BASE 0.2 C 0.2 C
BSEW 0.1 C 0.1C
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(b) drag coefficient
Fig. 3 Change of the aerodynamic coefficients due

to the variation of the attack angle
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Fig. 4 Change of rolling-moment coefficients due to

the variation of the attack angle
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the variation of the attack angle
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