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Three—-Dimensional Flow Simulations around a Numerical Mode! of
Wing-In-Ground(WIG) Effect Ship having the complex geometry
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Summary

Numerical simulations are made for the three-dimensional flow around a wing in ground effect craft
having the complex geometry. A numerical tool is developed for the primary design of hull and wing shape of
practical Wing~In-Ground effect(WIG) ship. The finite-difference method is utilized to descretize the governing
equations and pressure field is obtained by using Marker-And~-Cell(MAC) method The air and water flows are
simultaneously simulated in the time-marching solution procedure for the Navier-Stokes equation. The porosity
technique and the density function are devised for the implementation of the three-dimensional body-boundary and
the free-surface conditions, respectively. In this paper, a craft is modeled simply by three blocks containing a
wing mounted on a main body horizontally, with the endplate. The numerical calculations of a WIG advancing in
a calm water are performed and the WIG-generated wave profiles are also obtained. In the final paper, details of
the numerical methods employed for the present study and calculated results are discussed.
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WIG(Wing-in-Ground Effect) Ship Model

2 e i e et s

Fig.1 A spheroid.

Fig2 A simplified model of WIG ship.
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Fig4 A numerical model of WIG ship presented by porosity 7=0.5.
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Fig.5 Time histories of calculated draglleft) and lift(right) coefficients.
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Fig7 Velocity vector fields and limit streamiines fields on the vertical plane A~Ffrom above) in Fig.6,

he=0.194 and h/c=0.056 from left.
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Fig8 Pressure fields and Jimit steamines fields on the vertical plane A~Fllrom above) in Fi §
and He=0.056 from isft. 9.6, e=0.194
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Perspective views of wave configuration of a numerical WIG ship model.

Fig.11

Fig.10 Wave contour maps around a numerical WIG ship model,
hc=0.194 and h/c=0056 from above.



