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Investigation on the hydrodynamics around a tidal stream turbine of
horizontal axis under the combined action of wave and current

ZHANG Jisheng', ZHANG Jing', WANG Risheng’, GU Jiekang', LIN Xiangfeng'
(1. College of Harbor, Coastal and Offshore Engineering, Hohai University, Nanjing 210024, China;
2. College of Traffic and Ciil Engineering, Shandong Jiaotong University, Jinan 250347, China)

Abstract; Physical experiments were conducted in this study to investigate the flow velocity distribution and the
turbulence characteristics in the wake of a horizontal axis tidal stream turbine under the combined action of wave
and current. The results show that the existence of wave would contribute to the recovery of flow velocity behind the
support structure. Compared with that under pure current, larger velocity deficit was observed within the swept area
and slower velocity recovery rate was found in the far wake, when the model turbine operates under the combined
action of wave and current. It’s also found that the flow velocity in the downstream of turbine would increase with
the increasing of wave height and wave period. Meanwhile, turbulence intensity in the flow field under combined
wave and current is generally higher than that under a pure current condition. In addition, turbulence intensity
would decrease with the increasing of wave period, while would increase with the increasing of wave height.

Key words: tidal stream turbine; combined action of wave and current; hydrodynamics; physical experiments
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