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Nonlinear wave energy dissipator with high efficient wave attenuation
and energy harvesting at low frequencies

LI Peng-cheng', ZHANG Hai-cheng', JIN Hua-ging', BI Ren-gui*, XU Dao-lin', LIU Lei-lei’,
WANG Xin-yu’, CHEN Yu-chao'
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2.College of Physics and Electromechanical Engineering, Jishou University, Jishou 416000, China;
3.Shanghai Merchant Ship Design &. Research Institute, Shanghai 200120, China;
4.China Ship Scientific Research Center, Wuxi 214082, China)

Abstract: The constant erosion of ocean waves seriously affects the safe operation and service performance of ocean engineering
equipment, and ocean wave energy is a green renewable energy with many advantages. How to reduce the wave load and utilize the
ocean wave energy through the hybrid wave attenuation and energy harvesting structure is one of basic scientific problems in the
field of ocean engineering. The traditional wave attenuation and energy harvesting structure, especially the floating structures in the
deep sea, has the technical bottleneck of wave attenuation and energy harvesting at a low frequency range. In this paper, based on
the idea of reducing the equivalent dynamic stiffness of the system, a nonlinear hybrid wave attenuation and energy harvesting struc-
ture is proposed, and the characteristics are studied. A new type of negative stiffness mechanism is designed and applied to hybrid
wave attenuation and energy harvesting structure. In order to solve the fluid-structure interaction problem of nonlinear hybrid wave
attenuation and energy harvesting structure, a semi-analytical nonlinear frequency domain method of hybrid eigenfunction expan-
sion matching method and multi-harmonic balance method is proposed. The influence of the key parameters of the mechanism on
the wave attenuation and energy harvesting performance is studied, and the “phase control” mechanism of the negative stiffness

mechanism to improve the low frequency wave attenuation and energy harvesting performance is revealed.
Key words: wave energy; wave attenuation and energy capture; phase control; nonlinear stiffness
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