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Influence of installation height on wake characteristics of
horizontal axis tidal energy turbine

WANG Ye', ZHU Shangiang’, LI Zhengi’, LI Guangnianl*
( 1.Faculty of Maritime and Transportation, Ningbo University, Ningbo 315832, China; 2.Hefei Swan Refrigeration
Technology Co., Ltd., Hefei 230051, China; 3.TSC Offshore Equipment Research Institute, Qingdao 266000, China )

Abstract: In order to explore the influence of the installation height on the wake field of the turbine, this paper
takes the horizontal axis tidal energy turbine as the research object, and employs the Computational Fluid
Dynamics (CFD) method to analyze the wake characteristics of the turbine. The height of the center of the
turbine from the seafloor was set as 1.5D, 2.0D and 2.5D respectively, where D is the diameter of the water
turbine; and the velocity deficit and vorticity structure chart of the turbine wake field in the axial and radial
directions were analyzed. The research results show that when the installation height is 1.5D, the collision
between the tip vortex and the seafloor leads to the damage of the vortex structure at the downstream axial
position X/D=15, where X is the axial distance. It also makes the velocity loss after X/D=15 downstream being
significantly larger than that of the installation height of 2.0D and 2.5D. The velocity changes of the installation
height of 2.0D and 2.5D are basically the same as those of the installation height of 1.5D. It can be seen from the
velocity deficit diagrams of different axial positions under the three working conditions that the maximum
velocity deficit occurs at the central axis starting from the downstream X/D=10. Considering the impact on the
downstream flow field and the cost of installation, the installation height is recommended to be 2.0D.

Key words: tidal current energy turbine; installation height; numerical simulation; wake characteristics
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