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Abstract   

This talk will begin by describing the massive and under-rated 
contributions of the Russian scientist Nicholai Joukowsky to 
aerodynamics in general, and wind turbine aerodynamics in 
particular.  

He was entirely responsible for introducing the Kutta-Joukowsky 
theorem in 1906, probably the most famous equation in 
aerodynamics. He derived the Betz limit for wind turbine power 
before Betz published it in 1920, and was instrumental in 
developing the mathematical methods to deal with very difficult 
helical trailing vortices in the wakes of wind turbines and propellers.  
I will then jump to the present to describe modern developments of 
the optimization theories of Betz, Goldstein, and Glauert, especially 
at low tip speed ratio.  The talk will finish by describing the direct 
calculation of wind turbine tip loss using the methods pioneered by 
the Japanese scientist Kawada in 1936 and also subsequently 
forgotten. 
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