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ABSTRACT 
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The topic of renewable energy has been growing rapidly around the world. The 

interest of using wind turbine for electricity generation in Indonesia also has started to 

grow. Although most of wind turbine that used are horizontal axis wind turbines, but 

vertical axis wind turbines (Savonius) also have certain advantages. One of the 

advantages is that it able to extract wind energy Omni directionally, and it also 

suitable for urban area. The geometry of the Savonius turbine also pretty simple to 

manufacture.   

Keywords: Vertical Axis Wind Turbine, Savonius, OpenFOAM, Solidworks, Paraview  



DESIGN AND OPTIMIZATION OF SIMPLE         Page 4 of 103 

SAVONIUS VERTICAL AXIS WIND TURBINE FOR LOW WIND SPEED 

 

  Yudian Susanto 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© Copyright 2017 

by Yudian Susanto 

All rights reserved 

 

 

 



DESIGN AND OPTIMIZATION OF SIMPLE         Page 5 of 103 

SAVONIUS VERTICAL AXIS WIND TURBINE FOR LOW WIND SPEED 

 

  Yudian Susanto 
 

 

DEDICATION 

 

 

I dedicate this works for my family.  

 

 



DESIGN AND OPTIMIZATION OF SIMPLE         Page 6 of 103 

SAVONIUS VERTICAL AXIS WIND TURBINE FOR LOW WIND SPEED 

 

  Yudian Susanto 
 

 

ACKNOWLEDGEMENTS 

 

In this opportunity, I would like to thanks my family, for their support during my 

thesis works. 

Special thanks for my advisor, Dena Hendriana, M.Sc., Ph.D who guide me toward this 

thesis.  

 

Also thanks to my friends that accompany during the first until the last moment of the 

thesis Surojo Soetan, Alexander Clements, Muhammad Kemal Ganie, Patrick Wangsa 

Mulya. Also to Albertus Nagaputra Rumawas for the advice and help when there are 

trouble. Nevertheless for fellow mechatronic friends for the time we have spent 

together during years in our beloved campus.    

 

 

 



DESIGN AND OPTIMIZATION OF SIMPLE         Page 7 of 103 

SAVONIUS VERTICAL AXIS WIND TURBINE FOR LOW WIND SPEED 

 

  Yudian Susanto 
 

 

TABLE OF CONTENTS 

Page 

STATEMENT BY THE AUTHOR ................................................................................ 2 

ABSTRACT ................................................................................................................... 3 

DEDICATION ............................................................................................................... 5 

ACKNOWLEDGEMENTS ........................................................................................... 6 

TABLE OF CONTENTS ............................................................................................... 7 

LIST OF FIGURES ....................................................................................................... 9 

LIST OF GRAPHS ...................................................................................................... 12 

CHAPTER 1 - INTRODUCTION ............................................................................... 14 

1.1 Background ............................................................................................................ 14 

1.2 Objectives .............................................................................................................. 15 

1.3 Thesis Problems ..................................................................................................... 15 

1.4 Thesis scopes .......................................................................................................... 16 

1.5 Thesis Limitation ................................................................................................... 16 

1.6 Thesis Organization ............................................................................................... 16 

CHAPTER 2 - LITERATURE REVIEW .................................................................... 17 

2.1 Wind Power ............................................................................................................ 17 

2.2. Betz Limit ............................................................................................................. 18 

2.3 Wind turbine ........................................................................................................... 21 

2.4. Solidworks ............................................................................................................ 32 

2.5. OpenFOAM .......................................................................................................... 34 

2.6. Paraview ................................................................................................................ 35 

CHAPTER 3 – RESEARCH METHODS ................................................................... 37 



DESIGN AND OPTIMIZATION OF SIMPLE         Page 8 of 103 

SAVONIUS VERTICAL AXIS WIND TURBINE FOR LOW WIND SPEED 

 

  Yudian Susanto 
 

3.1. Wind Speed Measurement .................................................................................... 37 

3.2. OpenFOAM Validation ......................................................................................... 38 

3.3. The first Design ..................................................................................................... 45 

3.4 Wind angle of attack simulation............................................................................. 47 

3.5. Baseline simulation ............................................................................................... 54 

3.6. Design Optimization ............................................................................................. 59 

3.7 Scaled down design simulations ............................................................................ 81 

CHAPTER 4 – PROTOTYPING ................................................................................. 89 

4.1 Savonius wind turbine prototype ........................................................................... 89 

4.2 Wind Turbine Structure .......................................................................................... 93 

CHAPTER 5 – CONCLUSIONS AND RECCOMENDATIONS ............................... 97 

5.1 Conclusions ............................................................................................................ 97 

5.2 Recommendations .................................................................................................. 97 

REFERENCES ............................................................................................................ 98 

APPENDIX - Bill of material .................................................................................... 101 

Curriculum Vitae ........................................................................................................ 102 

 

 

 

 

 

 

 

 


