
Aerodynamic optimization of large-
scale VAWT 

elements of multi-parameter 
analysis 

 



CFD input 

• 2D 

• k - ω SST method 

• 22.5m diameter 

• 1.5m chord 

• NACA0018 

• 9m/s inflow speed 

 



Inflow speed 
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Weibull wind speed distribution for  k=2.1 and 
Vavg=5.7m/s 



Input Parameters 

 



Angle of attachment for NACA0018 

 



Effect of profile thickness on power 

 



Angle of attachment for optimal airfoil 
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Tower diameter 
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Tower diameter 
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Angular speed [deg/s] 

Power/Angular speed for different tower diameters 
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Number of wings 
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NACA0018 wind turbine power coefficient dependence on rotation speed [deg/s] 
for optimal chord and different  number of wings 



Scale 

 



Chord for 1:10 scale 

 



 


