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Abstract-Savonius rotor has simple design and 
always gives positive torque at every velocity of 
air. In this paper, I am doing CFD Analysis with the 
help of Ansys 14.0. Aspect ratio of Savonius rotor 
will be 1.45 and overlap ratio will be zero. 
Pressure, velocity and Turbulence Kinetic Energy 
Analysis will be performed at 00, 300,600,900,1200 
and 1500 attack Angle. In this simulation, I am 
doing modelling in Ansys 14.0 and Air inlet 
velocity will be 4 m/s. CFX solver will be used for 
the CFD analysis. Basic objective is to see pressure, 
velocity and TKE distribution around the rotor. 
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1. INTRODUCTION 

Wind energy is very important because one of the 
clean energy resources. Wind rotors are the most 
important tool of wind energy. Savonius rotor is a turbine 
vertical axis wind. It is simple in structure, has good 
startup characteristics, relatively low speeds operation 
and ability to capture the wind from any direction. But it 
has a low aerodynamic efficiency [1]. Savonius rotor was 
invented in 1929-1931 by S.J. Savonius and is used in 
electricity generation and water pumping [2]. Savonius 
rotor performance has been studied by many researchers 
from 1977 to 2010 in order to determine the optimal 
design parameters of this rotor. Then the main trends of 
these studies are summarized and discussed. 

C.R. Patel et al. has used ANSYS 12 for optimizing 
the overlap ratio. In their research, they used Savonius 
rotor as a hydro rotor. They used PRO-E for modeling. And 
ANSYS 12 was used for CFD analysis. They conducted CFD 
analysis on overlap ratio at 0, 0.1 and 0.2. The simulated at 
00, 450, 900 and 1350. And they concluded that rotor gave 
good result at 0.2 overlap ratio. The overlap ratio of 0.2 

provides highest coefficient factor of power and torque 
among all studies overlap ratios.  Maximum coefficient of 
power of nearly 0.5 was achieved at TSR of 1.2 for the 
overlap ratio of 0.2 [3]. 

BhaskarJyoti Choudhury et al has conducted CFD 
analysis on two bladed Savonius rotor. They used CFD 
ANSYS-FLUET. Variations of drag and torque coefficients 
were studied for both the 2D and 3D models at different 
rotor blade angles at each 10° interval.Static pressure and 
velocity magnitude were found to reach their maximum at 
a 0o rotor angle. The vorticity magnitude and turbulent 
kinetic energy were found to reach their maximum at a 30° 
rotor blade angle. They used standard k-ε turbulence 
model to analyses the drag and torque coefficient analysis, 
pressure and velocity contour analysis and vorticity and 
turbulence kinetic contour analysis. And they found out 60 
J/kg as maximum turbulence kinetic energy at 30o[4]. 

2. MODELLING 

The geometrical modelling of the complete 
Savonius rotor in a single domain is very simple. I used 
Ansys 14 Workbench for geometric modeling. In present 
work, two blade single stacking Savonius-rotor turbine 
model used as it provides smoother rotor fluctuation force 
to the turbine blades. Dimension of modeling are 
following. Fig-1 is showing the modeling pic of Savonius 
rotor and Table-1 is showing the dimension of the 
Savonius rotor.  

 

Fig-1 Savonius Rotor 

http://www.sciencedirect.com/science/article/pii/S1364032116000770
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Table- 1 

Sr. 
No. 

Input data value 

1 Height of Rotor, H 600 mm 

2 Diameter of Rotor, D 415 mm 

3 Arc Angle 1800 

4 Thickness of Blade 2 mm 

 

 

Fig-2 Complete Assembly of Savonius Rotor 

3. MESH GENERATION 

The complete assembly of Savonius rotor is 
divided into two parts i.e. Savonius rotor and Duct.  For 
each flow domain tetrahedral mesh is generated and then 
assembled through the proper interfaces between all 
domains. The mesh quality is refined by using different 
quality parameters. In this mesh, nodes are 334382 and 
elements are 1877252. Fig-3 is showing the pic of meshing. 

 

Fig-3 Meshing of Savonius Rotor 

4. BOUNDARY CONDITIONS 

 The boundary conditions are applied at the inlet 
and outlet of complete flow domain.  Walls of all flow 
domains are assumed to be smooth and no slip condition. 
Hence the following boundary conditions are as 

 Inlet condition: Air temperature is 25 degree Celsius 
and inlet air velocity is 4 m/s. 

 Outlet condition: The relative pressure is zero pascal. 
 Wall conditions: Walls of complete flow domains are 

assumed to be smooth and no slip condition is given. 
 Turbulence Model: There are many turbulence 

models and but in the present thesis Shear stress 
transport (SST) -  are used. 

5. VELOCITY CONTOUR ANALYSIS OF SAVONIUS 
ROTOR 

Variation in the velocity magnitude at different rotor 
angles is depicted in Chart-1 where it is observed that 
near the advancing rotor blade tip the velocity attains its 
maximum at a 150o. And Figure-4 is showing velocity 
contour at different rotor angles.  

 

Chart-1 velocity developed at different rotor angles 
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Fig-4 Contours of velocity magnitude at different rotor angles 

 

6. PRESSURE CONTOUR ANALYSIS OFSAVONIUS 
ROTOR 

Variation in the pressure magnitude at different rotor 
angles is depicted in Chart-2. The pressure attains its 
maximum at a 0o. And Figure-5 is showing pressure 
contour at different rotor angles.Maximum Air Pressure is 
found at 00 attack angle and value is 21.3469 pascal. 

 

Chart-2 Pressure developed at different rotor angles 
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Fig-5 Contours of pressure magnitude at different rotor angles 

 

7. TURBULENCE KINETIC ENERGY CONTOUR 
ANALYSIS OF SAVONIUS ROTOR 

Variation in the turbulence KE magnitude at different 
rotor angles is depicted in Chart-3. The turbulence KE 
attains its maximum at a 0o. And Figure-6 is showing 
velocity contour at different rotor angles.Maximum 
Turbulence Kinetic Energy is found at 00 attack angle and 
value is 3.23383 m2/s2. 

 

Chart-3 Turbulence kinetic energy developed at 
different rotor angles
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Fig-6 Contours of turbulence KE magnitude at different rotor angles 

8. CONCLUSION 

In this Analysis, Maximum Air Velocity is found at 

1500 attack angle and value is 10.2849 m/s. Maximum Air 

Pressure is found at 00 attack angle and value is21.3469 

pascal. Maximum Turbulence Kinetic Energy is found at 00 

attack angle and value is 3.23383 m2/s2. 
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