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Period 6

Topic 8

What is Wind Power?
 Wind energy spins a propeller like rotor

 Shaped like a plane’s wing to maximize wind flow power

 Rotor spins a shaft thus spinning a generator

 Generator produces a 

changing flux and electricity

 Many wind turbines can 

be connected to a grid
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Wind Turbines
 Can adjust rotor pitch and direction

 Maximize transfer of energy

 Increases in height increases capture of higher wind 
speeds

 Larger rotors “catch” more wind more power

http://www.pspb.org/e21/media/wind_story.swf

Wind Power –With numbers
 Power in the wind = ½ 
ɟAV3

 ɟ ïair density (kg/m3)

 A – Swept Area (πR2) 
(m2) 

 V – Velocity (ms-1) 

http://www.pspb.org/e21/media/wind_story.swf
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Wind Power - Practice
 P = ½ ɟAV3

ɟ = 1.0kg/m3

R = 2.0m

V = 3.0ms-1

P = ½ (1.0kg/m3)[π(2m)2](3ms-1) 3

P = ½ (1.0kg/m3) )(π4m2)(9m3s-3)

P = 170 kg-m-s-2 x m-s-1

kg-m-s-2 = Newton

P = 170 N x m-s-1 = 170 Watts

Interesting Fact
 As rotors grow to become larger and larger, the power 

the wind has grows exponentially

 πR2

 As R (rotor length) grows with technology, power will increase 
drastically
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Wind Power - Turbine
P = Cp½ ɟAV3

 Cp = power coefficient

 The amount of wind power that is converted to mechanical energy

 Differs with each type of turbine

 EXAMPLE

Wind has 170 Watts of power

Cp max = .5 

.5 (170 Watts) = 85W

 A maximum of 85 Watts can be converted into mechanical energy

 More lost with resistance, friction converting mechanical to electrical

Benefits
 No fossil fuel emissions

 Cost efficient

 Paid for in 1 year (3)

 Can be used for 
individual or large scale 
applications

 Improves national 
economy

 Reduces foreign 
dependency
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Cons
 Unnatural noises

 Stick out, don’t look like trees – mars the landscape

 Need wind to work - no wind, no power

Where can I build a wind farm?
 14 mph average wind speed 

 Midwest – Flat 

 Northeast Coast – Ocean Winds

 Mountain Ranges - No obstructions

 Ocean farms – Constant winds
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How big, is big?

The only limits to 

wind turbine size 

may be due to 

transportation!

Oh Really?
 Currently produces only 

2% of the worlds power. 
(2)

 By 2025 can produce up 
to 10% of US power(2).

 Growing at 25% per year 
since

 Fastest growing source 
of energy since 1990 (1)
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