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Numerical analysis of a three-bladed Darrieus wind
turbine with auxiliary blades

Abstract: Wind energy is promising clean energy and is a sufficient source and a method
of generating electricity without pollution. Darrieus wind turbines, as one of the wind
energy converters, have always some challenges such the self-starting problems. In the
present research, using the finite volume method, the aerodynamic performance of a three-
bladed Darrieus turbine equipped with auxiliary blades is studied. The auxiliary blades
have been tested under several attachment angles () on a conventional three-blade
Darrieus rotor of 0°, 15°, 30°, 45° and 60°. Calculations have been done for three wind
potentials of 7, 10 and 14 m/s and different tip speed ratios (TSR) in the range of 0.5 to
2.5. The results obtained for the conventional three-bladed rotor are compared with the
data available in the available literature and a reasonable agreement has been obtained
between them. With the general analysis of the considered parameters, it has been found
that, among all cases under consideration, the hybrid rotor with zero attachment angle has
the maximum power factor equivalent to 0.2714, 0.3265 and 0.3607 at free-wind speeds
of 7, 10 and 14 m/s, respectively.

Keywords: Darrieus wind turbine, Auxiliary blade, Power coefficient, Tip speed ratio
(TSR)
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