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Study on the Hydrodynamic Characteristics and Efficiency of the Duck—Like Wave

Power Conversion Device

CHENG You-liang, ZHAO Hong-song, WANG Hui, BAI Liu-xiang
School of Energy Power and Mechanical Engineering, North China Electric Power University, Baoding 071003, Hehei Province, China

Abstract:In order to study the hydrodynamic characteristics and efficiency of the Nodding Duck wave power
device in more practical way, a two—dimensional numerical wave tank is established based on the platform of
ANSYS14.0 software. What is new is that device rotation, added mass and added damping are taken into account.
The force and movement of the Duck are simulated and analyzed under different wave conditions. The simulation
results show that (1) with increasing wave period under the condition of the same wave height, the maximum
hydrodynamic torque of the device increases, while energy harvesting efficiency decreases, but the efficiency can
reach 70%; (2) with increasing wave height under the condition of the same wave period, the hydrodynamic
torque of the device also increases, with wave height obviously reduced when waves pass through the device; (3)
the efficiency is generally maintained at about 70%, but some waves will climb over the top when waves reach
the device, and hence, the efficiency decreases slowly with the increase of wave height. Therefore, the study
presented in this paper will provide theoretical support for the practical application of the device.
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conversion efficiency



