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Study on the influence of support structure on hydrodynamic

performance of tidal turbine
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Abstract: In the working process of horizontal axis tidal turbines, performance of the turbine and stability of the power generation
devices would be influenced by the change of parameters of the flow field around the turbine such as the current direction and velocity
affected by the support structure. In order to know how the support structure influences the hydrodynamic performance of the tidal
turbine, a bottom-seated 100 kW tidal turbine with a single column structure was studied by using CFD method. The performance of
energy capturing and the force of the turbine model were simulated under six working conditions with different supporting structures,
and both the flow directions of the tidal current and the simulation results were verified by model testing in flume. The results show that
the influence of the support structure on the hydrodynamic performance of the tidal turbine is not negligible. With the influence of the
support structure, the power coefficient and axial force coefficient might decrease by about 30% and 28% respectively in the forward
flow. The power coefficient and axial force coefficient influenced by the support structure might be more severe in the forward flow,
which could decrease by about 63% and 41% respectively.
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Fig. 2 Six working conditions of the tidal turbine
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Fig. 5 Simulation results of the turbine power coefficient in each working condition
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