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Abstract- This project studies the potential for portable 

vertical axis wind turbine system for the domestic house 

hold purposes. The application of wind energy in power 

generation is increasing day by day. Vertical axis wind 

turbines are considered to be more efficient than 

Horizontal axis wind turbines but with urbanization 

and limited access to wind in cities, Vertical axis wind 

turbines may offer greater advantages, as Vertical axis 

wind turbines are used in the house roof tops. In many 

high altitude regions, average wind velocity is around 5 

– 8 ms^(-1) which can be utilized for electrical energy 

production, but in cities, that are at lower altitudes and 

are congested, so in order to increase the efficiency of 

working the general vertical axis wind turbine blades 

are replaced for attaining more torque from the 

obtained air force. The rotation of wind turbine blades 

is converted into electricity by means of generator 

which is coupled with the shaft of rotating blades with 

the help of gear arrangements. This system can be 

implemented in moderate windy region for generation 

of electricity. 

 INTRODUCTION 

 

With population increasing exponentially and our 

natural resources being strained by increasing in 

demand, it is more important than ever to invest in 

renewable energy. India is the fourth largest energy 

consuming country in the world. Thermal power is 

the largest power source in India. About 71% of 

electricity consumed in India are generated by 

thermal power plants. India’s energy requirement will 

increase 4.2% every year by 2035. So, the demand 

will increase 30% by 2035. Coal’s demand will peak 

in middle of the year 2020, Which is also a non-

renewable energy. 

This paper will discuss about the usage of the wind 

energy to generate electricity. India is the world’s 

fifth largest wind energy producer. In India the total 

energy produced by the wind farm is about 46,011 

million KWh Which is nearly 3% of the total 

electricity generated. Out of that Tamil Nadu 

contributes about 33% of the wind power. Total wind 

installed capacity in Tamil Nadu is 7633 MW. 

 
In the high altitude areas, the average wind speed is 

about 5 - 8 ms
-1

. But in the urban areas the average 

wind speed is about 3 – 5ms
-1

. In this moderate 

windy areas, the installation of larger wind turbines is 

unfavorable. So, we need to create smaller wind 

turbine which will be capable of generating 

electricity. Actually there are two main types of wind 

turbines, Horizontal axis wind turbine and Vertical 

axis wind turbine. In the horizontal  

Rotor and shaft assembly 

axis wind turbine, the rotation of rotor is about the 

horizontal axis (i.e., parallel to ground). In the 

vertical axis wind turbine, the rotation of rotor is 

about the vertical axis  (i.e., perpendicular to ground). 

When it comes to the smaller wind turbines, 
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horizontal axis wind turbine requires more wind 

power than the vertical axis wind turbine. Hence 

vertical axis wind turbines are more suitable for 

lower altitude areas. A typical construction of wind 

turbine, the rotors are fixed with shaft and the rotor’s 

shaft are connected to gear arrangement where the 

speed can be increased, the pinion is connected to the 

dynamo. Whenever the dynamo rotates, the 

electricity will be generated which can be stored in 

battery for the domestic house hold purposes. 

In the conventional wind turbine, the rotor blades are 

made out of metals like aluminum and other 

composite alloys to make them less weighty. At the 

same time, it increases the cost very much so we 

decided to overcome this problem by replacing the 

metal part of the rotor blades into a polypropylene 

sheet blades which are thermoplastics and are 

manufactured by using the recycling the waste 

plastics. As a result, we developed a frame that will 

hold up the polypropylene sheets in a desirable 

position. As the polypropylene sheets are flexible 

there is no need to shape them but only have to bolt 

them with the frame. The geometry of the blade 

should have good resistance to the flow of wind. Due 

to this material replacement, the weight of the turbine 

rotor is reduced to a considerable amount. It also 

reduces the overall cost for the installation of the 

wind turbine. 

Some of the important properties of polypropylene 

are listed as follows: It can withstand high 

temperature. They have high stiffness, good 

rigidity/impact balance, chemically inert, etc., They 

are manufactured by using the recycling of unwanted 

waste plastic articles. So, the pollution will be 

reduced. 

From our experiment we concluded that the replaced 

rotor has good improvements than the existing wind 

turbines for the moderate windy regions. The vertical 

axis wind turbines are portable and they are also 

having the low initial installment cost and no periodic 

maintenance is required. They are omnidirectional 

i.e. they accept the wind from any direction; and 

generator, gear box, etc., can be placed on the 

ground. 

DESIGN OF THE WIND TURBINE 

 

Dimension for the blade 

Diameter of the curve in the blades, d = 0.33 m 

Diameter of the rotor, D = .68 m 

Height of the blade, h = .75 m 

Wind speed, v = 3 ms
-1 

Belt’s law, 

 Pw = 
 

 
 Av

3
 

   = 1.2 kg/m
3
 is the air density 

 A = h × D 

Pw = 8.26 W 

Power by blade shaft 

 Pr = M ω = 2πN Mt / 60  W 

 N = 80 rpm 

 Mt = 0.1667 N-m 

 Pr = 1.39 W 

Betz coefficient should be less than or equal to 0.593 

Betz coefficient Cp = 0.593  

   
  

  
 

   
    

    
 

Cp = 0.17  <  0.593 

Tip speed ratio, λ 

                 
  

 
 

   λ = 0.62 

 
Experimental power, Pexp    = V × A  

          = 3 × 1 

        Pexp  = 3 W 
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