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Abstract— Building integrated wind turbines are an 

interesting option in this respect. The high energy demand in 

the world causes new interest in different energy areas. 

Instead of the fossil fuels or non-renewable energy 

resources, human realized the necessity of renewable 

energies to cleanse the world. This paper focuses on the 

utilization of wind energy as a renewable source. The aim of 

this major qualifying project is to design and implement 

vertical axis wind turbine system that has the ability to 

operate in both high and low wind speed conditions. The 

showcase model should act as reliable source of electricity. 
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I. INTRODUCTION 

Deployment of small-scale wind turbines on rooftops in 

urban environments has increased over the last decade due 

to rising energy costs, and the global need to reduce carbon 

and greenhouse gas emissions. Vertical axis wind turbines 

(VAWT) are well suited to such environments due to their 

inherent axisymmetric design obviating expensive yaw 

control systems required for horizontal axis wind turbines 

(HAWT) and allowing the gearbox and generator to be 

located on the ground. This arrangement offers two 

additional advantages over HAWT namely 1) easy access to 

facilitate turbine maintenance, and 2) reduced loads on the 

turbine tower to reduce material costs. These benefits are 

necessary for the installation and continued operation of 

cheap small-scale wind turbines.          

This paper produces an investigational exploration 

of a Savonius rotor wind turbine adapted for household 

electricity generation.  

Although wind power has been predominantly 

derived from large centralized installations, there is a 

significant opportunity to increase capacity by smaller scale, 

distributed generation. Producing power where it will be 

used can reduce installation and land costs, with little or no 

transmission expense. 

The innovative technology turbine collects wind 

energy and converts it into electricity, which in turn 

produces a output which is used to charge one heavy duty 

battery. As a result, the home is served simultaneously by 

the wind turbine and the utility. In this study, a small 

electricity generator known as multi stage generator has 

been specifically designed for household installation. The S-

rotor has been designed using an analytical method and 

confirmed by natural wind testing. The design process and 

justification will be described in the report. 

A. Present Energy Scenario: 

Coal has been the fastest‐growing global source of energy, 

meeting 47% of new electricity demand. People are 

interested for introducing carbon capture and storage (CCS) 

technology to meet the climate change goals by 2020, which 

hardly seems feasible. Solar and wind power are the fast 

growing sectors in the renewable energy field. Wind power 

has experienced dramatic growth over the last decade. The 

global installed capacity of wind energy at the end of 2010 

was around 194 GW, a 17 GW increase from the year 2000.  

Achieving the goal to cut off global energy‐related CO2 

emissions by 2050, requires a doubling (from today's levels) 

of renewable generation by 2020 

B. Classification of Wind Turbines: 

With the intention of using this abundant source of wind 

energy, various designs have been proposed till date. 

Depending on their axis of rotation wind turbines are mainly 

two types: horizontal axis wind turbine (HAWT) and 

vertical axis wind turbine (VAWT). 

 
Vertical Axis 

Wind 

Horizontal Axis 

Wind 

 
Turbine 

(VAWT) 
Turbine (HAWT) 

Tower sway Small Large 

Yaw mechanism No Yes 

Self-starting No Yes 

Overall formation Simple Complex 

Generator location On ground Not On ground 

Height from 

ground 
Small Large 

Blade's operation 

space 
Small Large 

Noise produced Less Relatively high 

Wind direction Independent Dependent 

Obstruction for 

birds 
Less High 

Ideal efficiency More than 70% 50–60% 

Table 1: Comparison between Vawt and Hawt 

II. DESIGN 

A. Savonius Rotor: 

A Finish engineer Savonius  introduced the Savonius rotor 

in 1920s. He has reformed the design of Flettener's rotor by 

dividing a cylinder into half, along its central axis and 

relocating the two semi-cylindrical surfaces sideways. 

The Savonius generator relies solely on drag to produce a 

force that turns the turbine shaft. It consists of two simple 

scoops, where one side catches the moving air more than the 

other causing the turbine to spin. This design does not allow 

the turbine to spin faster than the oncoming wind. 

This type of turbine is simple to build, and because 

it is vertical there is no need to have a mechanism to keep it 

turned into the wind. 

Standard wind equation used in this study is, 

The available power, Pa from the wind is: Pa = ½ 

m V1
2
 

When m = pAV1, therefore Pa =1/2 pAV13 

The power coefficient Cp is given by: 
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Cp =  
Pw

 
Pa 

Therefore: 
Pw = Cp x Pa = Cp ½ pAV1

3 

 
Fig. 1: Schematic Diagram of a Two-Bladed Savonius Rotor 

at Different Angular Positions 

B. Block Diagram Representation of Unit: 

 
Fig. 2: Block Diagram Representation of Unit 

C. Multi Stage Generator: 

Instead of any alternator, a handmade permanent magnet 

generator is preferred. Handmade PMGs can be designed for 

the specific purposes such as power requirements or space 

requirements.  They are very small in width and broad in 

diameter which makes them very useful for VAWTs. 

Although the small air gap between facing surfaces of 

magnets and coils might cause problems due to vibrations, 

the wide diameter causes them to have high relative speed 

and thus more power output. Power output of these 

machines depends on the magnetic field strength of 

magnets, wire resistance, diameter of the magnets & coils, 

number of rotations and length of wire in each coil and also 

the  air  gap  in  between  coils  and  magnets  apart  from 

relative rotational speed of magnets and coils. Twice this 

arrangement will give nearly double power with same size 

of rotor. 

 
Fig. 3: Phase Connection Circuit with Magnets and Coil 

III. SOFTWARE TOOLS 

Today’s market is flooded with various designs and analysis 

softwares.It is somehow better to analyze the model before 

directly going to manufacturing. 

A. Model and Assembly: 

The complete model design and assembly of parts can be 

made easily with CAD tools like Pro-E, catia, Solid  Edge, 

etc. 

B. Model Analysis: 

Analysis is done to check the effectiveness of model in the 

various engineering point of view such as stress, strain, 

flow, Bend, etc. The CAD tools like Ansys, Hypermesh, 

Nastran, etc. are probably used for this. 

IV. METHODOLOGY 

 

V. GRAPHICAL REVIEW OF WIND POTENTIAL 

According to the report of world wind energy association, 

since last 15 years there is a gradual increase in the use of   
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wind energy found

. 

Fig. 4: Installed Wind Potential of the World [World Wind 

Energy Association] 

VI. CONCLUSION 

Vertical axis wind turbine offer economically viable energy 

solu-tion for remote areas away from the integrated grid 

systems. In order to spread the use of VAWT, the problems 

associated with various configurations, i.e. poor self-starting 

and low initial torque, low coefficient of power, poor 

building integration should be over-come. Furthermore, 

following conclusions can be drawn from the present 

review: 

1) Efficient design of turbine set up can bestly 

utilizes the ample wind energy potential 

available in the world. 

2) At least 10 percent of power requirement of 

the consumer should be fulfill by this. 

3) The concept of multi stage generator can give 

nearly double power with same size of rotor. 

4) It can be Alternative to the invertors which use 

the electric source to charge themselves. 

5) Gear arrangement can be beneficial in case of 

low rpm, Due to varying wind conditions. 
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