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On the Motion Characteristics of a Freely-Floating Sphere in a
Water of Finite Depth

Hang Shoon Choi¥*, Sung Kyun Kim**

Abstract

Herein the motion of a freely-floating sphere in a water of finite depth is analysed within the
framework of a linear potential theory. A velocity potential describing fluid motion is generated
by distributing pulsating sources and dipoles on the immersed surface of the sphere, without in-
troducing an inner flow model. The potential becomes the solution of

{f an integral equation of Fre-
dholm’s second type.

In the light of the vertical axisymmetry of the flow, surface integrals reduce to line integrals,
which are approximated by summation of the products of the integrand and the length of segments
along the contour. Following this computational scheme the diffraction potential and the radiation
potential are determined from the same algorithm of solving a set of simultaneous linear equations.
Upon knowing values of the potentials hydrodynamic forces such as added mass, hydrodynamic
damping and wave exciting forces are evaluated by integrating pressure over the immersed sur-
face of the sphere. It is found in the case of finite water depth that the hydrodynamic forces are
much different from the corresponding ones in deep water. Accordingly motion response of the

sphere in a water of finite depth displays a particular behavior both in amplitude and phase.
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Fig. 4. Hydrodynamic damping coefficients of a
surging sphere
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