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Analysis of the flow around the Wing-in-Surface Effect Craft
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Lift of a wing becomes larger while drag becomes smaller when distance between a wing and the ground becomes
smaller. This phenomenon is known as the ground effect or surface effect. WISE (Wind in surface effect) is a
vehicle cruising near the sea to utilize this effect and to improve the efficiency of flight. In this study, numerical
simulation is carried out to estimate the surface effect on the vehicle. The control parameters are attack angle,

distance from the surface and the speed (Reynolds number) as well as the aspect ratio of the wing. Therefore,
these parameters are changed to see their effect on the L/D (ratio of lift to drag). In the simulation, three

dimensional incompressible Navier-Stokes equations are solved numerically by using fractional step method. As

the results, useful data to design WISE are obtained.
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Fig. 3.1: Parameters changed in this study
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Fig. 3.2.1: Grid (side view)
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Fig. 3.2.2: Grid (front view)

Fig. 4.1.1: Pressure distribution in the center plane
(d=0.05)
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Fig. 3.2.3: Grid (bird’s eye view) Fig. 4.1.2:Velocity vectors in the center plane (d=0.05)
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Fig.4.1.3:Velocity vectors and pressure contours in

the plane of span direction showing trailing vor-
tices(d=0.05)
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Fig. 4.1.4:Pressure distribution in the center plane
(d=0.1)
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Fig. 3.3.2: Treatment on the joint plane
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Fig. 4.1.6:Velocity vectors and pressure contours in the
plane of span direction showing trailing vortices(d=0.1)

Fig. 4.1.7:Pressure distribution in the center plane
(d=0.2)
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Fig. 4.1.10: various distance from the ground v.s. L/D
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Fig. 4.1.9:Velocity vectors and pressure contours in the
plane of span direction showing trailing vortices(d=0.2)

Table. 4.1:Ratio of lift to drag (L/D) for various dis-
tance from the ground

d 0.05 0.1 0.2
ikt || 1.728391 | 1.553754 | 1.357198

Fig. 4.2.1: Pressure distribution in the center plane («a
=5)

Fig. 4.2.2:Velocity vectors in the center plane (a =5)
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Fig. 4.2.10:Attack angle v.s. L/D
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Fig. 4.2.6:Velocity vectors and pressure contours in the

Fig. 4.2.3:Velocity vectors and pressure contours in the
plane of span direction showing trailing vortices( a

plane of span direction showing trailing vortices( a
Fig. 4.2.4:Pressure distribution in the center plane (a

Fig. 4.2.5:Velocity vectors in the center plane (a
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Fig. 4.2.7:Pressure distribution in the center plane («a
9)
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