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WIND POWER ðBetzõs Law

Maximum Power Extraction



Wind Power

·Transformation of Translational Kinetic Energy 
from Wind to Rotational Kinetic Energy

·Natural Resource Availability

ƁIntermittency

·Extraction of Power

ƁEfficiency

ƁTurbulence

·Power Quality

·Cost 



Wind Power:  Betzõs Law

· Albert Betz (1919)

· Determined a relationship for 

the maximum power delivered 

as a function of the velocity 

ratio  

· Idealized analysis              

(like Bernoulli or Carnot)

· Important for understanding limits 

imposed on system
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The Decrease in the Kinetic 

Energy (per unit volume) of 

the Air as it passes through

Q Ą volume flow rate



Wind Power:  Betzõs Law
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· Maximum efficiency  achieved when 

downstream velocity is 33% of the 

upstream velocity



Wind Power:  Betzõs Law

·Punchline.
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S = swept area



Power Generation - Not So Simple
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·Angle of Attack (pitch)

·Blade shape 

Ɓ(root to tip)

Ɓstall speed (cut in speed)

·Generally speaking

ƁLarger good

ƁFaster better


