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Wind Energy 
Wind Speed Measurement (Ramallah): 

 

 

 

 

 

 

 



Wind Energy 
Wind Power:  

It is the power extracted from wind by delaying mass of wind. 
 

 

 

 

 



Wind Energy 
According to aerodynamic theorem:  
Pmax of wind power extraction from wind turbine occurs when 

 



Wind Energy 
Tip Speed Ratio: 

It is given by dividing the speed of the tips of the turbine blades by the 
speed of the wind. 

For a given wind speed, rotor efficiency is a function of the rate at which the 
rotor turns.  

If the rotor turns too slowly, the efficiency drops off since the  blades are 
letting too much wind pass by unaffected.  

If the rotor turns too fast, efficiency is reduced as the turbulence caused by 
one blade increasingly affects the blade that follows.  

The usual way to illustrate rotor efficiency is to present it as a function of its 
tip-speed ratio (TSR). 

 



Wind Energy 
Optimum Tip Speed Ratio 

• The optimum tip speed ratio depends on the number of blades in the wind 

turbine rotor. The fewer the number of blades, the faster the wind turbine 

rotor needs to turn to extract maximum power from the wind.  

• A two-bladed rotor has an optimum tip speed ratio of around 6, a three-

bladed rotor around 5, and a four-bladed rotor around 3. 



Wind Energy 
Example 1: 



Wind Energy 
Example 2: 

 



Wind Energy 
Example 2: 

 


