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Numerical simulation on the extraction efficiency and hydrodynamic

performance of an OWC device with a pitching front-wall
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100190, China)

Abstract: A novel oscillating water column (OWC) device with a pitching front-wall is numerically studied based on the open source
platform OpenFOAM and the associated toolbox waves2Foam. The numerical model is employed to investigate the effects of the
immersion depth of front-wall d , the density of the front-wall p, the immersion depth of back-wall d, and the rotational restraint force
(represented by the dimensionless stiffness coefficient K) on the reflection coefficients C , transmission coefficients C , dissipation
coefficient C | and wave energy conversion efficiency & of this device. The results show that a pitching front-wall can effectively decrease
the dissipation of energy and lead to the increase of wave energy conversion efficiency. The non-dimensional spring coefficient K also
affects the wave energy conversion efficiency ¢ of the device, especially in the short-wave regimes. The device has the maximum wave
energy conversion efficiency and the widest efficient frequency band when K is 0. The density and the immersion depth of thin front-wall
have insignificant influence on the hydrodynamic coefficient, while the immersion depth of back-wall affects the hydrodynamic
coefficient efficiently. Increasing the draught of back-wall can effectively improve the wave energy conversion efficiency of the device in
medium wave regimes, but has little effect on the overall energy dissipation coefficient.
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Fig. 8 Comparison of the hydrodynamic coefficients for different front-walls
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Comparison of the hydrodynamic coefficients for different draughts of the front-wall
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