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Hydrodynamic Characteristics of Two-dimensional, Wave-energy, Absorbers

by

Moohyun Kim* - H.S. Choi**

Abstract

A study is made, in the framework of linear potential theory, to investigate the hydrody-

namic characteristics of two-dimensional wave-energy absorbers as like the Salter’s duck and an

oscillating cam with Lewis-form section, which undergo uncoupled heaving and rolling motions in

an incident linear gravity wave in deep water. Wave energy is supposed to be extracted by a

linearly damped generator with an spring.

Some well-known formulae in ship hydrodynamics such as Haskind-Newman relation and
Bessho-Newman relation are utilized in forms of Kochin functions to derive expressions for
efficiency, breaking effect and drift force of the absorber. Maximum ideal efficiency of 100% can

be arrived at an prescribed tuning frequency.

detrimental effect of sway on efficiency.

Coupling effect is also examined to assess the

From numerical calculations for both types of two-dimensional devices it may be concluded

that a wave-energy absorber functions at the same time as a wave breaker and that the drift

force acting on the device becomes smaller when it absorbs wave energy than as it oscillates

freely.

Finally the study is extended to an infinite array system,

equivalent to a body in a canal, to

show that all incident wave energy can be absorbed regardless of the absorber’s size, only ii the

optimum space and the optimum condition of control are realized.
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Fig. 1. Dolphin-mooring type wave-energy absorber.

length (L\ 2 96 m
width (B) L0 m
draft (D) 0.3 m
displacement (m) 444.12 kg
metacentric height (GM) 0.45 m
sectional area (S,) 2.96 m?
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center of gravnty \KG) 0.3 m
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Fig. 2. Close-fit of Lewis-form section.
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Fig. 4. Roll amplitude (sway restricted).
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Fig. 5. Sway amplitude of coupled motion.
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Fig. 18. Transmission and reflection coefficients
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Fig. 14. Effect of coupled motion on total reflection.
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Fig. 18. Close fit section of Salter's duck.
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