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Evaluation of the influence of the tip speed ratio and free wind speed on the
aerodynamic performance of the hybrid wind turbine

M. Asadi
R. Hassanzadeh

Faculty of Mechanical Engineering, Urmia University of Technology, Urmia, Iran
Faculty of Mechanical Engineering, Urmia University of Technology, Urmia, Iran

Abstract

In the present study, the aerodynamic performance of a hybrid wind turbine has been investigated, numerically. To solve and
discretize the governing equations, the finite volume method is applied. The aim of this study is to evaluate the effect of tip speed
ratio (TSR) and free wind speed (Ux) on the aerodynamic performance of the Darrieus-Savonius hybrid wind turbine. For this
purpose, with the help of computational fluid dynamics, the obtained results have been validated with numerical and experimental
data in previous studies. Also, the behavior of the wind turbine in the values of TSR= 1.5, 2.5 and 3.5 and U= 5 and 10 m/s has
been studied. The results obtained from this research show that at low TSRs, air penetration into the rotor is increased and this event
increases the drag force by the internal rotor. In addition, with increasing U., both the torque and the power coefficient have
increased. Finally, the hybrid rotor generated the maximum power at TSR= 1.5 and U,= 10 m/s compared to the other cases, in
which the maximum power coefficient is equal to 0.367.

Keywords: Vertical axis wind turbine; Hybrid rotor; Torque coefficient; Power coefficient; Darrieus; Savonius.
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