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Answer ANY FIVE full questions. Explain your notations explicitly and clearly. Sketch figures wherever necessary. Good luck! 

 Marks 
OBE 

CO RBT 

Q1. Derive an expression for the maximum power output (Pmax) of a horizontal axis wind turbine. [10] CO4 L3 

Q2a. List out the different guidelines in selecting a site for wind generators. [5] CO4 L2 

Q2b. Write a short note on environmental benefits and problems of wind energy. [5] CO4 L2 

Q3a. With a neat block diagram, explain the basic principle of wind energy conversion system. [8] CO4 L3 

Q3b. The rotor diameter of a horizontal axis wind turbine generator is 126 m. The velocity of 

wind is 13.5 m/s and density of air is 1.23 kg/m3. Calculate the power in the wind. 
[2] CO4 L2 

Q4a. List and explain various classification of wind energy conversion systems. [5] CO5 L2 

Q4b. Explain various environmental aspects of wind energy conversion systems. [5] CO5 L2 

Q5. With the help of a neat sketch, explain the main components of a horizontal axis wind 

turbine (HAWT). 
[10] CO5 L3 

Q6 Derive the relationship between the torque coefficient (CT), power coefficient (CP) and the 

tip speed ratio (λ). 
[10] CO5 L3 

 

 

Solution 

 

1. Derive an expression for the maximum power output (Pmax) of a horizontal axis wind turbine. 

 



 

 

 
 



Q2a. List out the different guidelines in selecting a site for wind generators. 

 
 

Q2b. Write a short note on environmental benefits and problems of wind energy. 

 

 



 

 

 
 

Q3a. With a neat block diagram, explain the basic principle of wind energy conversion system. 

 



 
 

Q3b. The rotor diameter of a horizontal axis wind turbine generator is 126 m. The velocity of 

wind is 13.5 m/s and density of air is 1.23 kg/m3. Calculate the power in the wind.   

 
 

Q4a. List and explain various classification of wind energy conversion systems. 

 



Q4b. Explain various environmental aspects of wind energy conversion systems. 

 
 

Q5. With the help of a neat sketch, explain the main components of a horizontal axis wind turbine 

(HAWT). 

 

 



 

 

 



 
 

 

Q6. Derive the relationship between the torque coefficient (CT), power coefficient (CP) and the tip 

speed ratio (λ). 

 

 



 
 

 


