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Outline  

ÅBasic working principles of a wind turbine, and its anatomy  

ÅSome basic figures  

ÅTrends: the exploitation of off - shore resources  

ÅWind energy research at the Politecnico  di Milano  

ÅConcluding remarks  
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How it Works  

Maximum theoretical aerodynamic efficiency = 16/27 å 0.593 (Betz limit)  

Aerodynamic efficiency in practice < 0.50  

(plus mechanical and electrical losses)  
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Anatomy  

(source: GE)  
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Anatomy  



W
in

d
 E

n
e

rg
y
: 

S
o

m
e

 B
a

s
ic

 
F

a
c
ts

 

             POLITECNICO di MILANO                                               POLI- Wind Research Lab  

(sources : reuk.co.uk, geograph.org.uk, coriolis - energy.com)  

Gearbox - Based Configurations  
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(sources : wind - energy - the - facts.org, scruss.com, windpowerengineering.com, inhabitat.com, leitwind.com)  

Direct - Drive Configurations  
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(sources : wind - energy - the - facts.org, eetweb.com, machinedesign.com)  

Hybrid Concepts  
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Dimensions  
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Unique Aspects  
Some differences with respect to aeronautical applications:  

Å Dimensions : need relatively low cost materials, large volumes  

Å Reliability/maintenance : performance with simplicity and robustness  
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Where is the Wind in Europe  

Forecasts  of reasonable accuracy: 6% 24 h, 2.5% 2h (ISET)  
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The Energy Mix  

ÅWind energy cannot have the same importance in all countries  

Å Different countries should aim at different energy mixes, depending 
on their specific natural resources  

Å An integrated efficient network enables the management of the energy 
mix within each country (time of the day/season) and across borders  


