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Fig.1 Physical model of multi-float wave energy converter
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Fig.2 Sketch of the experimental setup for the multi-float WEC
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Fig.4 Vertical displacement and PTO damping torque of
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Fig.5 Variations of reflection coefficient K., transmission
coefficient K,, energy conversion efficiency K, and wave

energy loss rate K, with excitation current I,
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Fig. 6 Variations of reflection coefficient K., transmission

coefficient K,, energy conversion efficiency K. and wave

energy loss rate K, with relative water depth kh
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Study on Hydrodynamic Performance of Multi-float Wave Energy Converter

ZHANG Ying-nan,PENG Wei
(Key Laboratory of Ministry of Education for Coastal Disaster and Protection, Hohai University, Nanjing 210098, China)
Abstract: To decrease the costs associated with wave energy conversion and improve the performance of wave energy
converters (WECs), a multi-float WEC that also serves as a breakwater is proposed, and its hydrodynamic performance
is explored through physical model tests. The control variable method was used to investigate the free water surface, the
dynamic response of the floats, and the energy conversion of the device under different PTO damping loads and wave con-
ditions. These tests allowed for an analysis of the wave energy capture, as well as the device’s ability to prevent and dis-
sipate waves. The test results show that the device functions well as a breakwater, with an average transmittance of 0. 48
under typical test conditions, meaning that less than a quarter of the wave energy is transmitted to the rear of the device.
Moreover, the device can effectively convert wave energy, with K, exceeding 20 % within the range of 0. 64<Ckh<{1. 39
under suitable PTO loads.
Key words: wave energy; wave energy converter; breakwater; hydrodynamic performance; experimental investiga-

tion





