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8.  

𝑉 = 𝜔 ∗ 𝑟𝑐 =
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𝑤𝑟 = 𝐻 +  𝑊 = 41.89 ∠ − 90  +    15 ∠ 20 

𝑤𝑟 = 39.37 ∠ − 69.022  𝑚/𝑠  

9.  
𝑤𝑟 = 15 ∠ − 20  𝑚/𝑠 
𝛼 + 𝛽 = 90 − 20 
𝛼 = 40° 

 
10.  

𝑊𝑏 ≈
𝑊𝑢 + 𝑊𝑑

2
 

𝑊𝑢 ≈  2 ∗ 𝑊𝑏 −𝑊𝑑 ≈ 25 𝑚/𝑠 

11.  

𝑃𝑤 =
1
2

 𝛿 𝐴𝑏 𝑤𝑢3 = 1.256 𝑀𝑊 

𝛾 =  
10
20

= 0.5 

𝐶𝑝 =  1
2

 (1 + 𝛾)(1 −  𝛾2) = 56.25% 

𝑃𝑏 =  𝐶𝑝 𝑃𝑤 = 706.5 𝑘𝑊 
 

12.  

Cp =  0.2 =  1
2

(1 + 𝛾)(1 − 𝛾2) 

𝛾 = 0.887754 

𝑊𝑑 =  𝛾𝑊𝑢 = 8.87754   m/s 

𝑊 =  
𝑊𝑢 +  𝑊𝑑

2
=  9.43875  m/s 

  



fmass =  Awσ =  π502*9.43875*1 =  74.13*103 kg/s 

Pw =  0.5* A*σ*Wu3 =  3.927 MW 

Pblade =  Cp*Pw =  785.4 kW 
13.   
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The difference is because of the assumption that the area in the upstream is the same as the sweep area of 
the blade  
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15.  

m8008*1002 === SrD  

The number of wind turbines in each row or column is 
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The total number of turbines in the farm is  
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16.  

( ) MW14.350**400 2 === πρ bladew AP  

The output power of the turbine is 

kW80085.0*3.0*14.3** === ηpwout CPP  

The power production per land area 
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Chapter 3 
11.    
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12.  

𝑊𝑎𝑣𝑔 = 𝑐 ∗ Γ �1 +
1
𝑘
� = 3 ∗  Γ �1 +

1
0.5

� =  6 𝑚/𝑠 

13.  

𝑃(𝑤 ≥ 9) =  𝑒−�
9
10�

2.17

= 0.4513 
 

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 ℎ𝑜𝑢𝑟𝑠 = 0.4513 ∗ 8760 ≈ 3953 
ℎ𝑟𝑠
𝑦𝑟

  

  


