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Abstract - Rapid increase in global energy requirement 
resulted in considerable attention towards renewable energy 
sources as there are shortages of fossil fuels. Wind energy is 
the most potential and clean renewable energy resource and 
available everywhere abundantly in free of cost. Vertical axis 
wind turbine is one of the important options to produce 
sufficient electricity for household’s application at rural and 
urban area. Darrieus VAWT using NACA0018 airfoil as a blade 
profile to evaluate its performance. Darrieus VAWT with 
NACA0018 airfoil profile blade simulation model has been 
designed.  Servomotor pitching mechanism is employed to 
increase efficiency.  
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1. INTRODUCTION  
 
Turbine is a machine for producing continuous power in 
which a wheel or rotor, typically fitted with vanes, is made to 
revolve by a fast-moving flow of water, steam, gas, air, or 
other fluid. 
 
A vertical-axis wind turbines (VAWT) is a type of wind 
turbine. Where the main rotor shaft is set transverse to the 
wind (but not necessarily vertically) while the main 
components are located at the base of the turbine. 
Savonius turbines represents a typical S shape and rotates 
by drag force and generate the electricity. It is self starting 
turbine and gives a very  low efficiency. 
 
Darrieus turbine is used to generate electricity by means of 
lift force. This type of turbine rotates at high rotation speed. 
Hybrid turbine-The suitable hybrid configuration of Darrieus 
lift-type and Savonius drag-type rotors for stand-alone wind 
turbine-generator systems is discussed using our dynamic 
simulation model.  

 

1.1 METHODOLOGY 
 
Design and fabrication of Darrieus vertical axis wind turbine. 

Development of experimental setup to measure the various 
operating parameters and to conduct the test on fabricated 
model of the turbine. 

Development of servomotor mechanism for obtaining 
efficient results. 

2. DESIGN 
 

Sr.No Parameters Value 
1 Turbine Height (H) 0.6m 
2 Turbine Diameter (D) 0.6m 
3 Chord Length (C) 0.95m 
4 Shaft Diameter 0.25m 
5 Blade Airfoil Profile NACA0018 
6 No. of Blades 4 

 

 
 

3. WORKING 

Servomechanism 
 
A servo system mainly consists of three basic components, 
a) A controlled device 
b) an output sensor 
c) a feedback system. 
 
This is an automatic closed loop control system. Here instead 
of controlling a device by applying the variable input signal, 
the device is controlled by a feedback signal generated by 
comparing output signal and reference input signal. When 
reference input signal or command signal is applied to the 
system, it is compared with output reference signal of the 
system produced by output sensor, and a third signal 
produced by a feedback system. This third signal acts as an 
input signal of controlled device. 
 
Principle of Servo Motor 
 
A servo motor is basically a DC motor (in some special cases 
it is AC motor) along with some other special purpose 
components that make a DC motor a servo. In a servo unit, 
you will find a small DC motor, a potentiometer, gear 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 06 Issue: 04 | Apr 2019                   www.irjet.net                                                                    p-ISSN: 2395-0072 

 

© 2019, IRJET       |       Impact Factor value: 7.211       |       ISO 9001:2008 Certified Journal       |     Page 4458 
 

arrangement and an intelligent circuitry. The intelligent 
circuitry along with the potentiometer makes the servo to 
rotate according to our wishes. This is where the gear 
system inside a servomechanism comes into the picture. The 
gear mechanism will take high input speed of the motor 
(fast) and at the output, we will get an output speed which is 
slower than original input speed but more practical and 
widely applicable. 
 

 
Experimental setup with servomotor mechanism 

 
4. CALCULATIONS 
 

1) Wind Power (Pw) = 1/2ρA(V∞)3 
Where, 

                  ρ= Density of air (Kg/m3) =1.25Kg/m3 
 A= Swept Area=0.36 m2 

V∞= Wind Speed (m/s) 
 
1) Wind Power for 6 m/s 
       Pw = ½ ρA(V∞)3 

       Pw = ½*1.25*0.36*63 

           Pw
 = 48.6 Watt 

 
2) Wind Power for 8 m/s 
       Pw = ½ ρA(V∞)3 

       Pw = ½*1.25*0.36*83 

           Pw
 = 115.2 Watt 

 
3) Wind Power for 10 m/s 
       Pw = ½ ρA(V∞)3 

       Pw = ½*1.25*0.36*103 

           Pw
 = 225 Watt 

 
4) Wind Power for 12 m/s 
       Pw = ½ ρA(V∞)3 

       Pw = ½*1.25*0.36*123 

           Pw
 = 388.8 Watt 

 
             5)   Wind Power for 14 m/s 

       Pw = ½ ρA(V∞)3 

       Pw = ½*1.25*0.36*143 

           Pw
 = 617.4 Watt 

 
 

Power Test for fixed pitch turbine: 

Wind 
Speed 
(m/s) 

Turbine 
Speed 
(RPM) 

Voltage 
(V) 

Current 
(I) 

Electric 

Power 
(Pe) 

2 0 0 0 0 

4 40 13.5 0.1 1.35 

6 80 84.44 0.09 7.6 

8 400 281.11 0.09 25.3 

10 600 565.0 0.08 45.2 

12 650 690.222 0.07 48.3 

14 700 912.22 0.055 50.2 

16 750 1307.5 0.04 52.3 

 

Power Test for variable pitch turbine: 

Wind 
Speed 
(m/s) 

Turbine 
Speed 
(RPM) 

Voltage 
(V) 

Current 
(I) 

Electric 

Power 
(Pe) 

2 60 0.1 0.2 0.02 

4 250 7.0588 0.17 1.2 

6 450 47.6923 0.13 6.2 

8 600 230.9090 0.11 25.4 

10 750 355.0 0.1 35.5 

12 800 447.7777 0.09 40.3 

14 850 605.0 0.08 48.4 

16 870 655 0.08 52.4 
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5. CONCLUSIONS 

 
Maximum coefficient of power of the Darrieus turbine is 
0.40. 

Darrieus turbine is not self-started at low wind speed but it 
is more efficient as it     operates at high speed ratio.  

With using servomotor pitching mechanism we obtain the 
best outcomes. 

Darrieus turbine is suitable and recommended for house 
hold application for power generation in rural and urban 
area. 

For fixed Pitch mechanism at low wind speed turbine is not 
self starting, while for Variable Pitch mechanism at low wind 
speed turbine is self starting.  

6. POSSIBLE OUTCOME 

To develop the efficient turbine with maximum power 
coefficient by using variable pitching mechanism. 

To develop new Vertical axis wind turbine.  

7. ACKNOWLEDGEMENT 

We would like to express  thanks our teacher and guide Prof. 
R. K. Kawade who gave us the golden opportunity to do this 
project, which also helped us in doing alot of Research, 
practical skill and we  came to know about so many new 
things.We  are  really thankful to them. 
 
We would also like to thank our HOD Dr. K. K. Dhande who 
guided and support us for this project.  
 
We would also like to thank all teacher staff in department & 
friends who helped us a lot for this project.  
 

8. REFERENCE 
 
 [1] J.F. Manwell, J.G. Mcgowan,  A.L.Rogers, Wind energy 
Explained, second edition, Wiley Publication. 
[2] D. I. Eryomin, N.I. Yagfarova, Review Of Vertical Axis 
Wind Turbines, Proceedings of 35th The IIER International 
Conference, Bangkok, Thailand, and ISBN: 978-93-85465-89-
5. 
[3] Kianoosh Yousefi, Reza Saleh, The Effects Of Trailing 
Edge Blowing On Aerodynamic Characteristics Of The NACA 
0012 Airfoil And Optimization Of The Blowing Slot 
Geometry, Journal Of Theoretical And Applied Mechanics 52, 
1, pp. 165-179, Warsaw 2014. 
[4] Paraschivoiu I, Double-multiple Stream tube Model for 
studying Vertical Axis wind Turbine, J. Propulsion, 1987; 
4:370-377. 
 


