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Research on the Effect of Buoyancy Carrier on the Performance of Tidal Current

Energy Turbine

WANG Shu-jie'”, YU Xiao-li', LI Ren—jun', YUAN Peng'?, ZHANG Yi—jun'
1. College of Engineering, Ocean University of China, Qingdao 266100, Shandong Province, China;
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Abstract ; Buoyancy carrier is an innovative carrier form of tidal current energy turbine. During the design of the
turbine, the stability of floating, sinking and towing should be ensured, while minimizing the influence of carrier
form on its carried tidal turbine. The method of computational fluid dynamics is adopted to study the operational
performance of the turbine and the distribution of fluid velocity under two different carrier forms. The results
show that the gradient of buoyancy carrier has an important effect on the power coefficient and the axial force
coefficient of the turbine. With increasing power coefficient, the axial force coefficient also increases accordingly.
Therefore, while ensuring the turbine efficiency, it needs check the stability of the structure. Under the condition
of rated flow velocity, the existence of buoyancy carrier reinforces the upstream flow velocity. The carrier with
gradient will improve the flow velocity by 0.4 m/s owing to the function of stream guidance and focused fluid,
which benefits energy capture and improves energy efficiency.

Key words:horizontal axis tidal current energy turbine; buoyancy carrier; numerical simulation; performance

analysis; distribution of flow field



