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Numerical Analysis of Lifting Potential Flow around a Three-Dimensional
Body moving beneath the Free Surface
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Abstract

Numerical solutions are presented for solving the free surface flow created by a three-dim-
ensional body moving beneath the free surface with constant velocity at an angle of attack.
The solution is obtained using a panel method based on the perturbation potential, which
employs Havelock sources and normal dipoles distributed on the body surface and Havelock
normal dipoles in the wake downstream of the trailing edge. A pressure Kutta condition with
an iterative solution procedure is implemented to satisfy equal pressure condition on the upper
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and lower surfaces at the trailing edge.

N
dr
N

Numerical calculation examples in the present paper include an ellipsoid at zero angle of

attack, a rectangular planform wing at a small angle of attack in the limit of zero Froude

number and then free surface flows and hydrodynamic forces acting on the submerged
spheroid and parabolic strut are calculated. Discussions are made about the validity of the

presenit method.
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Fig. 9 Effect of the number of panels on the cir-
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Fig. 14 Contour lines of the wave pattern by the
submerged spheroid(Fn=0.6)

Transactions of SNAK, Vol. 29, No. 3, August 1992



AgEastol A Azlste 3305 Bal R3e] g Bg 5 &4
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Fig. 17 Perspective view of the wave pattern by
the submerged strut(Fn=0.6, a=6°)
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Table 2 Effect of wake shape parameter r on the
lift, drag and yaw moment coefficients of
the submerged parabolic strut(Fn==0.6, a=
6°)

Parameter r | Cp(X10% Cp( X 10%) Cm(X10%)
0.0 1.289 3.227 —8.284
0.5 1.289 3.231 —8.284
1.0 1.289 3.235 ~8.283
15 1.289 3.238 ~8.283
2.0 1.289 3.241 —8.282
3.0 1.289 3.245 —8.282
5.0 1.289 3.252 —8.280
o0 1.200 3273 | 82 |
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