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A Study on the Neumann-Kelvin Problem of the Wave Resistance

In-Chull Kim*

The calculation of the resulting fluid motion is an important problem of ship hydrodynamics. For a
partially immersed body the condition of constant pressure at the free surface can be linearized. The
resulting linear boundary-value problem for the velocity potential is the Neumann-Kelvin problem.

The two-dimensional Neumann-Kelvin problem is studied for the half-immersed circular cylinder by
Ursell. Maruo introduced a slender body approach to simplify the Neumann-Kelvin problem in such a
way that the integral equation which determines the singularity distrbution over the hull surface can
be solved by a marching procedure of step by step integration starting at bow.

In the present paper for the two-dimensional Neumann-Kelvin problem, it has been suggested that
any solution of the problem must have singularities in the corners between the body surface
and the free surface. There can be infinitely many sulutions depending on the singularities in the

corners.
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