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Abstract: In a wind turbine the efficiency of the rotor is proportional to the cube of the wind 

speed. Therefore efficiency is very sensitive to the behavior of the wind. In a Wind turbine the 

wind in front of the rotor gets swirling momentum due to the rotational motion of the rotor blade 

.in the present work a flow straightener is incorporated over the leading edge and experimented 

for flow separation and variation in the rpm due to the flow separator was registered. A clear 

flow separation was noticed and there was a minor variation in RPM was noticed. 
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INTRODUCTION: 

In the field of renewable energy industry a number of experiments are being carried out on the 

efficiency of a HAWT and RPM variation due to blade design change. The main concern of all 

the work is, how to increase the efficiency of the wind turbine, as most of the kinetic energy of 

the air goes past the rotor without doing any work . Actually the power developed by the wind 

turbine depends upon the wind speed .It is fully the design concern of the rotor blade that how 

much energy it can absorb from the wind blow. Lift drag ratio also play an important role .The 

rotor blades increase the turbulence of the wind stream in front of the leading edge which 

disturbs the wind stream and produces drag .Therefore an arrangements to make the flow 

streamline over  the blade can reduce the drag factor and increase the lift. 

LITERATURE REVIEW & SERVEY: 

All of the work already carried out on the wind turbine the main problem is the exit velocity 

management and having the increased wind speed at the leading edge of the rotor blade.A blade 
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of 80  cm length was successfully developed for a horizontal axis micro wind turbine. In an 

experiment the chord of optimized blade is reduced by 24% and thickness is reduced by 44%. 

Coefficient of power of optimized blade was found to be 30%. Some researcher has carried out 

experiment by providing a jet in front of the rotor blade. Though an increased efficiency was 

noticed  but it is very costly to the reach of the common man.In an another experiment  a 

researcher experimented a micro wind turbine which can operate at very low speed at the speed 

range of 2m/s-5m/s but very less power was achieved.  The turbine was instrumented to measure 

rotational speed of the rotor, axial thrust and power output. Performance characteristics were 

calculated.In another work the turbine blade was instrumented to measure rotational speed of the rotor, 

axial thrust and power output by changing in the aero foil design .Theory of wind turbine by 

bookboon.com says the efficiency of wind turbine can be increased by inducing various modifications in 

the basic blade design. 

PROPOSED WORK 

The main concern of all aero foil design is to reduce the drag over the blade. Due to the rotation of the 

rotor blade the wind stream in front of the leading edge of the blade gets a swirling momentum which 

affects the lift drag ratio thereby the RPM of the rotor blade .In the proposed work a flow 

straightener was used to make the wind flow stream line and the flow separation was examined 

.Also the RPM variation was registered due to the flow straightener. 

RESEARCH METHODOLOGY 

A wind turbine model was developed .The rotor blades were incorporated with flow straightener. 

A thick smoke was achieved by burning Dhupbatti.The thick white smoke was made to flow 

over the flow straightener to observe the flow separation. Further, the variation in RPM due to 

the flow straightener  was also registered for analysis  

 

Fig.1. Rotor blades with flow straightener 
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Fig.2. Flow straightener showing  Theflow separation, 

RESULT AND DISCUSSION: 

Experiment was carried out at various wind speed with flow straightener and without flow 

straightener and rpm was registered a minor variation in the RPM was noticed. The experimental 

value of experiment carried out is as follows: 

Experimental results: 

Table-1 

S.N. Wind speed 

(m/s) 

RPM without flow 

straightener(𝑁1) 

RPM with flow 

straightener 

(𝑁2) 

Variation in 

RPM 

1 2.5 62 67 5 

2 3.1 78 85 7 

3 3.5 82 90 9 

4 4.0 109 123 14 

 

Calculation of % change in RPM of the rotor blade of the wind turbine: 

% variation=
(𝑁2−𝑁1)

𝑁1
× 100 



International Journal of Advanced Scientific and Technical Research                      Issue 5 volume 3, May-June 2015 

Available online on   http://www.rspublication.com/ijst/index.html                                                     ISSN 2249-9954 

R S. Publication, rspublicationhouse@gmail.com Page 62 
 

For case I, 

  % variation      =
5

62
× 100 

                         =8.06 

Similarly, in all cases the percentage variation can be calculated and tabled: 

Table - 2 

SL .No Wind speed (m/s) % variation 

1 2.5 8.06 

2 3.1 8.90 

3 3.5 9.70 

4 4.0 10.09 

 
 

 
 

    

     

 

 

   

     

     

     

     

     

     

     

     

     

     

     

     

     

     

      

Fig.3. Graph Wind speed Vs  %Variation in  RPM 
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CONCLUSION: 

 On the basis of above experiment a clear flow separation of fluid was observation was noticed. 

 The addition of flow straightener can improve the RPM of rotor of a wind turbine by 

reducing the drag over the blade .therefore a flow straightener may be suggested in the 

design of arotor of a wind turbine. 

 Flow straighteners are more affective at higher wind speeds. 

FUTURE SCOPE: Experiment may be repeated with adding other devices which can improve 

the lift factors and thereby increase the efficiency of a wind turbine. 
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