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Wind generator 
efficiency 
problem 

• In the modern world the wind energy is the perspective 
and popular alternative of fossil energy sources. But  
the wind generator efficiency needs to be increased to its 
theoretical maximum. In this study we observed how to  
achieve it by optimal wind generator blade design. 

• Task 1: to find an adequate mathematical model. 

• Task 2: to implement numeric methods in solving. 

• Task 3: to evaluate the results. 
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Growing of summary wind energy,  
wind turbines installed in 2015-2018: 



Solution 
methods 

• Blade element momentum (BEM) theory deals with the problem 
of optimal blade design and the questions of wind blade 
aerodynamic is solved by solution of Navier-Stokes Equations. 
Their numerical solution is determined with CFD-method. 
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Examples of blades profiles 
calculated with the BEM theory: 



Conclusions 
Modelling was completed in ANSYS Fluent. Generator 

power efficiency values with different wind speed 
were collected in results of modelling. The generator 
power coefficient dependence from tip-blade speed 

coefficient is showed in the figure. 

The efficiency of wind generators is limited, as was 
showed in this paper. So it’s necessary to solve the 

problem of wind generator blades profile design 
exactly to get maximum of energy. 

To solve this problem it makes sense to use methods, 
which are implemented in computational soft already. 
One of these methods is computational fluid dynamic. 

As it was showed in this study, CFD gives adequate 
results, its models can be adapt for different 

conditions of solving problem. 
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Dependence between power coefficient 
and tip-blade speed coefficient 

as result of modelling 
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