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Numerical investigation on role of a circular deflector with diagonal
splitter blades on performance of savonius turbine
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Abstract
One of the most important sources of renewable energy is wind energy. We can harness the kinetic energy of the wind by
using wind turbines. One of the fundamental problems with Savonius wind turbines is their low efficiency due to direct
wind impact on the returning blade and applying negative torque to it. One new and cost-effective method to increase the
efficiency of these turbines is to use a deflector upstream of the flow to prevent wind from hitting the returning blade and
producing negative torque. Due to the cylindrical geometry of the deflector, it cannot guide the flow at an arbitrary angle.
Additionally, a relatively large vortex region will form downstream of the deflector and near the turbine, which will have
undesirable effects on turbine performance. These vortices can be controlled by installing flow splitter blades on the
deflector. This study used computational fluid dynamics techniques in a two-dimensional simulation with Ansys Fluent
software. Initially, a cylindrical deflector without flow splitter blades was designed and its simulation results were
validated with previous experimental research. Then, as an innovation, a splitter blade was installed at a desired angle
and directed flow towards the advancing blade of the turbine. The simulation results show that using a deflector with
splitter blades at an angle of 5 degrees increases the turbine power coefficient by 23.4% compared to its state without a
deflector at a tip speed ratio of 0.6.
Keywords: Wind turbine, Deflector, Savonius wind turbine, Wind energy, Power coefficient
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