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Correlation of Reflection Coefficient and Extracted Efficiency of an Oscillating

Water Column Device in Front of a Seawall
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Abstract : In this study, the extraction efficiency and reflection coefficient by a two-dimensional OWC (Oscillat-
ing Water Column) WEC (wave energy converter) installed in front of a seawall was investigated for regular/irreg-
ular waves. The matched eigenfunction expansion method (MEEM) based on the linear potential theory was
applied as an analytical tool. The diffraction problem by the incident wave in the open-chamber and the radiation
problem by the oscillating pressure in the closed-chamber were solved to obtain the volume fluxes at the internal
free-surface. Applying the volume fluxes into the continuity equation for the airflow in a chamber, we got the
oscillating air pressure. The maximum extracted power and corresponding reflection coefficient were determined
at the optimal turbine coefficient that maximizes the extracted power. OWC device designed for a high extracted
efficiency simultaneously contributes to reduce reflected waves.

Keywords : oscillating water column, wave energy device, matched eigenfunction expansion method, irregular
waves, reflection coefficient, efficiency
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Fig. 1. Definition sketch of a 2D fixed OWC wave energy con-
verter in front of a seawall.
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20m, L=5m, H=3m.
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Fig. 8. Incident wave spectrum (PM spectrum) and corresponding
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dfor h=20m, L=5m, H=3m, T,=4.5s, H;=1m.
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