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Abstract
The fundamental characteristics of nonlinear free-surface waves generated by a shallowly

submerged 3-dimensional hydrofoil are investigated. The fluid is assumed inviscid, incom-
pressible and its motion irrotational. The surface tension on the free-surface is neglected.
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The hydrofoil is represented by a horseshoe vortex system whose shape is assumed fixed.
Also the strengths of vortices are assumed given.

The exact problem for the wave potential due to the horseshoe vortex system is
formulated by the variational principle based on the classical Hamilton’s principle. The
localized finite element method is used in the numerical computations. In order to increase
the numerical efficiency, an intermediate nonlinear-to-linear transition buffer subdomain for
a smooth matching is introduced between the fully nonlinear computation subdomain and
the truncated linear infinite subdomain. Also used is the modal analysis to reduce the com-

putation time drastically.

The effect of inflow velocity, submergence depth of the hydrofoil and the shape of circu-
lation distribution on the wave profiles are thoroughly examined. Especially it was possible
to investigate the nonlinear influence of the free vortex on the free vortex. The nonlinear
free-surface effect on the induced forces on the hydrofoil is also investigated.
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