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Characteristics of three-dimensional Wing-In-Surface-Effect by a RaNS simulation

by Kazuo Watanabe Hiromichi Akimoto, Member
Syozo Kubo, Member Keiichiro lida

Summary

In the proximity of the water surface, aerodynamic wings show considerable high
lift /drag ratio. This effect is the basis of Wing-In-Surface-Effect-Ship(WISES) which sup-
ports its hull in a very low altitude from the water surface by a system of aerodynamic wings.
Wind tunnel investigations of the wing-in-surface-effect require simulation of the water plane
condition and a number of test cases ranging in both angle of attack and altitude. These are
no easy tasks. A

In recent years, computational fluid dynamics of three-dimensional flow around com-
plex geometries became popular. This enables us to examine the flow around complex con-
figurations of WISES on a mid-range computer and this compensates for the difficulty of
experiments.

In this paper, aerodynamic characteristics of three-dimensional wings in the surface
effect are investigated by a commercial CFD application. Tested configurations are two
wing sections of Clark-Y and S-shaped wing with and without endplates. All wings have an
aspect ratio of 1. Numerical results and visualization of the flow field show the effectiveness
of endplates and the S-shaped wing section in three-dimensional wings in the surface effect.
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Fig. 2 Computational mesh and magni-
fied view of the wing
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Fig. 3 (a) Clark-Y (thickness: 11.7%c)
and (b) S-shaped wing (upper line:
Munk M6R2, lower line: CJ-5)
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Fig. 4 Cv-h/c of Clark-Y, (a): with end-
plates, (b): without endplates
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Fig. 5 CL of Clark-Y and S-shaped wing, Fig. 6 CL/Cpb of Clark-Y and S-shaped
(a) with endplates, (b) without wing, (a) with endplates, (b) with-
endplates out endplates
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Fig. 7 Cm(0.25¢) of Clark-Y and S-

shaped wing, (a) without end-
plates and (b) with endplates, cen-
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Fig. 8 Cwm(zac,n), (a) without endplates,
center of referece is 0.62c for
Clark-Y and 0.17c¢ for S-shaped
wing ; (b) with endplates, 0.40c
for Clark-Y and 0.33c for S-shaped
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Fig. 10 Pressure distribution of S-shaped
wing (a) without endplates and
(b) with endplates, a = 4°, h =
0.09¢
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endplates and (b) with endplates,
o =3.97°, h/c = 0.09)
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Fig. 12 Helicity of S-shaped wing (a) with-
out endplates and (b) with end-
plates, o = 3.97°, h/c = 0.09)
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