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Exploring Wind Energy



What 
Makes 
Wind

Al-Mustaqbal University College                                                   
http://www.mustaqbal-college.edu.iq



Al-Mustaqbal University College                                                   
http://www.mustaqbal-college.edu.iq



Al-Mustaqbal University College                                                   
http://www.mustaqbal-college.edu.iq



Wind Energy
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Power Available in the Wind Spectra
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Wind Turbine Power and Torque
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Tip -Speed Ratio

Tip -speed ratio is the ratio of the 
speed of the rotating blade tip to the 
speed of the free stream wind. There is 
an optimum angle of attack which 
creates the highest lift to drag ratio. 
Because angle of attack is dependent 
on wind speed, there is an optimum tip 
-speed ratio
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Betz Limit
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Betz Limit

All wind power cannot be 
captured by rotor or air 
would be completely still 
behind rotor and not allow 
more wind to pass 
through. Theoretical limit 
of rotor efficiency is 59% 
Most modern wind 
turbines are in the 35 –
45% range
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