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Abstract

Among new emerging energies, wind energy has a special place due to lower energy
costs, high energy efficiency, easy access and environmental compatibility. The purpose
of this paper is to investigate the optimal design of the blade of spiral Savonius wind
turbine, the determination of the lift and drag forces, and the optimal power factor and
the economic approach of installing the spiral Savonius wind turbine in urban and
residential areas, all of which have been investigated in order to optimize and maximize
the maximum return on the new design. Optimization and design of the blade section in
three profiles has been done with the grade 3, 4, and 5 functions using the PSO code in
MATLAB and numerically simulating by CFD method in COMSOL software with k-w
turbulence model. By analyzing and investigating the three-dimensional simulations, the
optimum blade with a order-5 function profile has shown the best performance that has
a maximum power coefficient of 0.34, while the ordinary Savonius turbine has a
maximum power coefficient of 0.23. The proposed turbine in this article is capable of
generating 60 watts of power, which is more productive than the market examples with
similar specifications.

Key words: Savonius, blade profile, optimization, particle swarm algorithm, numerical
simulating
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