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Study on Wave Energy Conversion Efficiency of the Device Integrated
by WEC and Permeable Breakwater

MAO Yan-jun, MA Xiao-zhou
(State Key Laboratory of Coastal and Offshore Engineering s Dalian University of Technology, Dalian 116024, China)

Abstract: The design and development of wave energy converter devices (WEC) based on the concept of
cost-share have provided a new research idea for reducing the construction cost. In this paper, an integrated
device constructed by adding floating floaters in front of a permeable box breakwater is numerically simula-
ted by means of computational fluid dynamic method (CFD), and the fluid viscosity, the nonlinear PTO
system and the influence of the floater shape on the wave energy conversion efficiency of this device are
studied. The results show that this kind of integrated device can obtain higher wave energy capture width
ratio (CWR), with the highest one being 0.7, indicating that the energy of the reflective waves can be uti-
lized better. At the resonance interval, the affection of the fluid viscosity is great so that the CWR goes
down significantly, compared with the linear inviscid theoretical solution. Two types of nonlinear PTO
systems are simulated in the study, but further optimal work is needed in order to obtain higher CWR val-
ues. The effect of the floater shape optimization is obvious. Higher CWR values can be obtained when
floaters with a round bottom are adopted, because of small affection of fluid viscosity. This study can pro-
vide a reference for designing new breakwaters and/or reforming the existing breakwaters.

Key words: wave energy converter device; breakwater; wave energy capture width ratio (CWR); Open-
FOAM; overlapping grid
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