
DESIGN AND FABRICATION OF HYBRID VERTICAL AXIS WIND TURBINE - MOTHER POWER  

ZAKARYIA SAID KHAMIS SAID AL-AAMIR AND SANAD HUMAID HAMED AL-NAAMANI 

Abstract: 
The objective of this project work is to design a novel hybrid vertical axis wind turbine with solar tracker mounted on the vertical 

shaft of wind turbine. This work stands unique as single shaft accommodates the installation of both wind turbine and solar 

tracker. Wind energy is one among major renewable energy resources to generate the electricity to fulfill the industry, 

transportation and agriculture demands. The cost of energy is increasing as there is an increase in demand of power and thus use 

of non-conventional energy sources like wind energy, solar energy, tidal energy etc., is very essential. The performance of wind 

turbine however depends on many parameters like design of blades, wind velocity, etc., and hence a more challenge to harvest the 

wind energy to its best. Therefore, a single device which can harvest more than one renewable energy together would be a best 

choice.  In view of this, a novel design of vertical axis wind turbine is used in this project work where in vertical fixed shaft 

facilitates installation of both wind turbine and solar system together harvesting both wind and solar energy successfully. Wind 

energy is used to generate power by rotating blades which are connected to rotor and rotor intern connecting to pulley coupled to 

generator. Thus converting kinetic energy of wind into rotational energy of the rotor and finally this mechanical energy into 

electrical energy. Solar system mounted on the top of shaft is also used to generate electricity. The electrical output of both wind 

turbine and solar system is stored in a battery which can be used further to fulfill the demand. 

Aim: The main aim is to design and fabricate a device 

which will harvest wind and solar energy from mother earth 

simultaneously on a single unit. 

 

Objectives: 
The main objective of this project work is to 

a) Design a Vertical axis wind turbine  

b) Create 3D Model using AutoCAD 

c) Fabrication of the Wind Turbine and installation of Solar 

System 

d) Testing the fabricated model 

 
 

Methodology, Modeling & System Design: 
Design of Wind Turbine: 

 

 

 

 

 

 

Swept area 

S = 2 *R* L=2 * 0.35*0.9=0.63 m2 

Power and power coefficient 

Pw= 
1

2
 ρ S V3 Watts 

Taking ρ = 1.225 kg/m3 of wind at 15ºC 

Pw= 10.67 Watts at wind velocity V = 3 m/s 

Pw= 83.34 Watts at wind velocity V = 6 m/s 

Pw= 281.3 Watts at wind velocity V = 9 m/s 

Pw= 666.7 Watts at wind velocity V = 12 m/s 

  

Captured mechanical power by blade is found by assuming 

efficiency to be around minimum 20%  
  

Cp =  
Captured mechanical power by blade

Availabe power in wind
 

  

Captured mechanical power by blade  

P= 2.34 Watts at wind velocity V = 3 m/s 

P= 16.66 Watts at wind velocity V = 6 m/s 

P= 56.26 Watts at wind velocity V = 9 m/s 

P= 133.34 Watts at wind velocity V = 12 m/s 

 

 

 
Solar system: 

 

 

 

Results: 
 

Sl No Components Specifications Material 

1 Blade length(L) 900 mm Aluminum 

2 Diameter of the rotor(D) 700 mm Aluminum 

3 Diameter of semi-circular turbine 

blades 

153 mm    

4 No. of turbine blades 8   

5 Base height 1000 mm   

6 Vertical Shaft diameter 20 mm Aluminum 

7 Vertical Shaft length 2300 mm   

Conclusions: 
Wind is a cost effective, green, renewable energy resource for power 

generation. A Novel hybrid design of solar and wind turbine with 

improved efficiency can help us to reduce a gap between demand and 

supply of power. The working model of the project is combined energy 

source with solar system and vertical axis wind turbine system which 

is a good and effective solution for power generation. And basically 

this system involves the combination of two energy system, suppose 

anyone source fails to generate another source will keep generating the 

electricity and will give the continuous power to the load. The 

renewable energy sources such as solar and wind energy are used to 

generate the electricity. Therefore, both the energy can be converted 

into electricity simultaneously with greater efficiency. This project can 

also be developed by changing the number of blades and with the 

materials used. This is applicable for the entire region, and the regional 

parameters also are taken in to account for the better results. This idea 

does not require any limitations and large space like nuclear or other 

types of power plants, it is possible to be built in any location around 

the globe and produce more electricity. This type of power plant is the 

best solution for controlling the global warming. 
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CAD Model: 
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CAD conceptual design based on the 

design has been created using 

AutoCAD inventor software as shown 

in figure(1).  

Figure:1 

Figure:2 Figure:3 

Figure:4 

 

 

Table No:1 VXWT components and Specifications 

Table No:2 Solar System components and Specifications 

SL No Components Specifications 

1 Max work voltage 18V 

2 Max work current 0- 230MA 

3 Open-circuit voltage 19.5V 

4 Power 4.2W 

5 Dimension 200*130*3MM 

6 Material polycrystalline silicon 

Fabrication: 

 
 

As per design the fabrication of 

assembly was done as shown in the 

figure(3). Initially blades were 

fabricated and assembled using 

aluminum sheets. Blades were riveted 

to the base plates and using the bearing 

rotor and blades were fixed to the 

fixed vertical shaft. At the top of shaft 

solar system is mounted. Centre space 

between the blades and shaft is used 

for storage by constructing a fixed 

chamber to the shaft using aluminum 

sheet. 

Figure (4) shows the systematic diagram of the 

circuit for wind and solar system with 

microcontroller and display board. A rechargeable 

battery of 6V is connected parallel with solar and 

wind turbine output and which keeps on charging 

from both at full load conditions or either of one 

running at load condition. Switch is used to measure 

the output using the 7 segment display board as 

shown in the circuit below.    

= 3777.7 Pa < collapse resistance of blade 

Hence, design of blades is safe 

Sl 

no 

Wind 

Speed 

m/s 

Tip 

Speed 

m/s 

Speed

RPM 

Power 

Watts 

Power 

Obtained 

watts 

1 1.5 0.75 112 1.3 0.26 

2 3 1.5 180 10.67 2.13 

3 6 3 290 83.34 16.66 

4 9 4.5 415 281.3 56.26 

5 12 6 618 666.7 133.34 

Wind 

speed 

m/s 

Torque 

Nm 

Wind 

Voltage 

Solar 

Voltage 

Combined 

Output 

Voltage 

1.5 0.6 1.3 5.4 6.7 

3 2.48 3.2 9.4 12.6 

6 9.72 5.6 11.1 16.7 

9 21.87 9.2 14.2 23.4 

12 38.89 9.8 16.8 26.6 

As the wind speed increases 

the turbine output power 

increases and its found to be 

maximum of 133.34 Watts at 

wind speed of 12 m/s. Graphs 

shows variation of turbine 

speed in rpm, power 

calculated and obtained in 

watts w.r.to wind speed in m/s 


