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CFD STUDY ON HYDRODYNAMIC PERFORMANCE OF
HORIZONTAL AXIS TIDAL TURBINE IN A REAL VELOCITY
GRADIENT ENVIRONMENT

Si Xiancai'?, Wang Shujie'?, Yuan Peng'?, Tan Junzhe'?, Yu Xiaoli', Zhang Jingbin'
(1. College of Engineering , Ocean University of China, Qingdao 266100, China;
2. Qingdao Key Laboratory of Marine Renewable Energy, Qingdao 266100, China)

Abstract: According to the real ocean tidal field complex conditions, this paper studied the hydrodynamic performance

of full-scale horizontal axis tidal stream turbine using velocity profile and bathymetry data from a real tidal stream site,

and compared the power and axial force coefficient of the turbine under the influence of the velocity gradient. The results

showed the velocity gradient not only affects the energy conversion and axial force, but also decreases power output of the

turbine with the increase of the water depth. Moreover, the velocity gradient will bring dynamic loading to the turbine,

and cause the axial force and torque of the blade fluctuate cyclically when rotates locate in different positions.

Consequently it reduces power and dynamic stability of the blade as well as produces issues such as vibration and life

fatigue.
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