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First Wind Turbine

Credit: Danish Wind Industry Association
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3.2 MW grid connected ~ 1979

Credit : NASA



© Copyright  2009
Great Lakes WIND Network

Windmill
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Wind Turbine or Aerogenerator



© Copyright  2009
Great Lakes WIND Network

Nomenclature

Tower

Blade

NacelleHub
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Wind Turbine Operation

Energy Conversion
� Input > Wind 

• Kinetic energy 

� Pressure Differential
• Blades are an airfoil,

P  provides lift - rotational motion

� Mechanical Energy (rotary motion)
• Gear box as a speed increaser

� Generator
• Converts mechanical to electrical energy

� Output > Electricity fed to the grid
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Energy Measurement

� The watt (symbol: W) is the SI derived unit of power 
and measures a rate of energy conversion, hence, 
work is done at a rate of one watt when one ampere 
flows through a potential difference of one volt.

1Watt = 1 Volt x 1 Ampere

Energy consumption is calculated with respect to 
time and you’ll see it expressed as kilowatt hours 
on your electric bill
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Energy Measurement

1 kilowatt  = 1000 watts = ten 100 watt bulbs

1 Megawatt = 1000 kilowatts

1 Gigawatt = 1000 Megawatts
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Wind Turbine Classifications

� Residential or small wind
� Less than 100 kilowatt output

• Used on a home, farm or business

� Community or middle wind
� Range between 100 kilowatt and 1 megawatt output

• Used to feed a specific load with the excess going into the local 
electrical distribution network

� Utility or big wind
� Larger than 1 megawatt output

• Feed into the transmission grid to service a distant load center
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Residential Scale
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Community Scale
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Utility Scale
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Electrical Transmission
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Blades
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Blades
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Nacelle

Credit: Acciona
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Nacelle
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Towers
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Towers
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Towers
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Towers
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Towers
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Wind Farm Installation
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Drivers for Wind Power

� Fuel Prices
� Federal and State 

Policies
� Economic 

Development
� Public Support
� Green Power
� Energy Security
� Carbon Risk
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Types of electrical energy

� Fixed output
Coal Nuclear

� Variable output
Natural Gas Hydro

Wind Solar 
Wave
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U.S. 20% Wind Scenario

305 GW

Installed Capacity
as of January 2008

16,904 MW

Source: US DOE: 20% by 2030
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Who makes our 
turbines today?
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Great Lakes WIND Network

� Supply Chain : 600 Mfgs in US and Canada
� Our Mission:  Increase the Domestic Content of   

NA’s Wind Turbines
� How:  We help Manufacturers to….

� Find your fit (which components, tier)
� Develop ability to meet OEM Expectations
� Provide Connections to Customers, Suppliers                     

Partners, Resources  

� More info :  www.glwn.org
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… and finally, the end

Thank you

Questions


