Journal of Soft Computing and Information Technology (JSCIT)

Babol Noshirvani University of Technology, Babol, Iran “
Journal Homepage: www.jscit.nit.ac.ir |
Volume 6, Number 2, Fall & Winter 2018, pp. 40-50 o

Received: 2018/03/06; Revised: 2018/05/14; Accepted: 2018/07/14 J So

Joumnal | of Soft Computing and Information Technology

Numerical Simulation of Savonius Vertical Axis Wind Turbine and
Evaluation of the Effect of Horizontal Overlap Parameter on its
Performance

Mohammad Ebrahimpour®, Rouzbeh Shafaghat?, Rezvan Alamian® and Mostafa Safdari Shadloo*
1- Sea-Based Energy Research Group, Babol Noshirvani University of Technology, Babol, Iran.
2*- Sea-Based Energy Research Group, Babol Noshirvani University of Technology, Babol, Iran.
3- Sea-Based Energy Research Group, Babol Noshirvani University of Technology, Babol, Iran.
4- CORIA Lab. / CNRS, University and INSA of Rouen, 76000 Rouen, France
'm.ebrahimpour.0123@gmail.com, #rshafaghat@nit.ac.ir, *ralamian@nit.ac.ir, and “msshadloo@coria.fr

Corresponding author address: Rouzbeh Shafaghat, Faculty of Mechanical Engineering, Babol Noshirvani

University of Technology, Babol, Iran, Post Code : 47148 — 71167.

Abstract- Savonius wind turbine is a vertical axis wind turbine type which its performance is not dependent on
wind direction. In this paper, the effect of overlap ratios in the common semi-cylindrical Savonius wind turbine
is investigated with a comprehensive attitude. In this regard, positive and negative overlap ratios are considered
by maintaining the rotor diameter. Numerical modeling is conducted using Ansys-Fluent commercial software
and sliding mesh method. Simulations are carried out by using RANS method and Realizable K-¢ turbulence
model. By examining the velocity contours around the blades in different overlap ratios, it is found that the
perturbation is higher in the circumference of the blades with negative overlap ratios. This reduces the useful net
momentum. Moreover, according to the torque and power coefficients, it is found that in general, geometry with

an overlap ratio of + 0.15 could be more appropriate.
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