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Prediction of Static Performance of Savonius Wind Turbine
under the Variation of Wind Velocities
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Abstract

This paper presents the prediction of the static performance of Savonius wind turbine at
the position of 0°, 30", 60°, 90°, 120", and 150° under the wind speed of 7, 17.5, and 32.78 m/s
using the commercial Computational Fluid Dynamics (CFD) program, Fluent. The study was
conducted in a 2D domain with the triangular mesh element. By comparing with the experimental

results, the k-« RNG turbulence model provides a more accurate prediction above the standard
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k-eand the k-erealizable so it was employed through the study. The numerical results showed

that the vortex shedding, occurring at the downstream of the turbine at 0°, 30°, and 150° causes

the pressure fluctuation on the turbine surface. These can lead to the vibration and the failure

of wind turbine. Moreover, at the rotor angle of 30°, the highest drag coefficient in streamwise

and spanwise directions is 1.94 and -1.83, respectively. Meanwhile, the highest torque coefficient

of 0.68 appears at the rotor angle of 120°. These obtained results will be used as the necessary

parameters in order to design the Savonius wind turbine.
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