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Drift Forces on a Freely-Floating Sphere in Water of Finite Depth (I)

~——Momentum Theorem Method—-
by
H.S.Choi* « T.M. Oh**

Abstract

The drift force acting on a freely-floating sphere in water of finite depth is studied within the
framework of a linear potential theory. A velocity potential describing fluid motion is determined
by distributing pulsating sources and dipoles on the immersed surface of the sphere.

Upon Knowing values of the potential, hydrodynamic forces are evaluated by integrating pres-
sures over the immersed surface of the sphere. The motion response of the sphere in water of finite
depth is obtained by solving the equation of motion.

From these results, the drift force on the sphere is evaluated by the momentum theorem, in
which a far-field velocity potential is utilized in forms of Kochin function.

The drift force coefficient Cdr of a fixed sphere increases monotononically with non-dimension-
al wave frequency ga. On the other hand, in freely-floating case, the Cdr has a peak value at
ca of heave resonance.

The magnitude of the drift force coefficient Cdr in the case of finite depth is different from that
for deep water, but the general tendency seems to be similar in both cases. It is to note that Cdr is

greater than 1.0 when non-dimensional water depth d/a is 1.5 in the case of freely-floating sphere.
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