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A numerical simulation and an experimental investigation of a
two-body wave energy converter

XU Qian-long, LI Ye
(Multi-function Towing Tank, School of Naval Architecture, Ocean and Civil Engineering,

Shanghai Jiao tong University, 800 Dongchuan Rd., Shanghai, 200240 China)

Abstract In the field of harnessing energy from ocean wave resources, floating-point absorber
wave energy converters (WEC) are widely adopted in design. This paper focuses the
hydrodynamics of a heaving two-body floating-point absorber WEC, and performs numerical
analyses and simulations of heave and power generation of it in frequency-domain using
boundary element method (BEM) based on three-dimensional (3D) potential theory. In the
present BEM, 3D free-surface Green function is introduced, which is calculated by a series
method in far-field and a integral method in near-filed, respectively. Meanwhile, the
conventional algorithm for the Green function is improved in this paper, which increases
computational rate and accuracy. Moreover, a 1/33-scale model of the two-body FPA was used
and a wave tank test was performed. A RANS simulation is also performed for investigation of
the FPA model. Including viscous damping of a quadratic term empirically, the BEM results of
heave and power generation of the FPA WEC agree fairly well with those from the RANS
simulation and the experimental measurements, which indicates that the present BEM is feasible
for modeling FPA WECs.

Key words wave energy, point absorber, boundary element method, computational fluid
dynamics, viscous damping.
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