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What are your first thoughts on wind energy?
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Content
• Wind

• Wind farm

• Statistics
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Risø DTU

Mast 118 m
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160 m tall mast

Risø DTU 
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Risø DTU

testing power curves
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Power curve

2MW wind turbine

Middelgrunden
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The problem
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Linear interpolation
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REGIONAL WIND CLIMATE

OBSERVED WIND
CLIMATE PREDICTED WIND

CLIMATE
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European Wind Atlas
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Thermal winds
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70-m mast in Gobi Desert, Gansu, China
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Wind observations
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Wind distributions
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Weibull distributions
Weibull distribution

f: frequency of occurrence
u: wind speed
k: shape parameter
A: scale parameter
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Annual variation
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Sharp means

Data from NCEP/NCAR reanalysis for a site in Ireland
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Terrain effects

Sea

Island
Hill Land

AEP @ 100 m a.g.l.

AEP @ 10 m a.g.l.

Power production at 10 & 100 m a.g.l.
Uniform wind rose, hill is 100 m high.
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Vindeby wind farm (h = 37.5 m)
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From Danish Energy Agency report

U

?
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Wind field from ERS-2 
SAR

U
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From SJ Consult
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Danish wind energy

• 20% annual electricity production since year 2004

• >100% on a very wind day -- export

• Plans from doubling the installed capacity in year 2030
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Lillgrund in Baltic Sea, Sweden

48 turbines, 110MW, 60.000 households, 0.33 TWh
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http://www.ewea.org/
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http://www.ewea.org/
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http://www.ewea.org/

75 GW
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http://www.ewea.org/
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http://www.ewea.org/
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http://www.ewea.org/
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http://www.ewea.org/
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http://www.ewea.org/
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From Global Wind Energy Council (GWEC)
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From Global Wind Energy Council (GWEC)
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Wind power race
US and China in race to the top of global wind industry
• The United States passed Germany to become world #1 in wind power 

installations. 

• China was the world’s largest market in 2009. 

Global wind power boom continues despite economic woes
• The world’s wind power capacity 157.9 GW. 

http://www.ewea.org/

158 GW
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Future: Pure Power
The European Commission

• EU oil production decline 73% between 2000 and 2030. 

• Gas production will fall by 59% and coal by 41%. 

By 2030, the EU will be importing 94% of its oil, 84% of its gas and 
59% of its coal.

Wind power target of EWEA for EU-27:  

230 GW in 2020
400 GW in 2030
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400 GW
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