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� General term for any use of the wind to 
generate usable power
� Sailing ships (>5500 years)
� Windmills (>1300 years)
� Electricity generation (~100 years)



� Wind causes turbine blade to rotate
� Rotation used to generate electricity

� Mechanical generator
� Used on smaller turbines only

� Gearless turbine
� Generates a magnetic field
� Rotates conducting element in field to generate current



� Two types of wind turbine
� Horizontal Axis Wind Turbine (HAWT)
� Vertical Axis Wind Turbine (VAWT)



� Most common type of wind turbine
� Uses vertically rotating blades to generate 

power
� Advantages� Advantages

� Taller base allows access to stronger winds
� Higher efficiency due to blades rotating 

perpendicular to wind

� Disadvantages
� Difficult to transport towers
� Larger size can cause visible blight



� Blades rotate horizontally
� Advantages

� Blades do not need to point “at” source of wind
� Better for locations with variable wind direction

� Smaller and harder to see
� Lower startup speeds

� Disadvantages
� Only about 50% as efficient as HAWT
� Lower total output due to lower height



� Produce electricity
� Most common

� Wind farms
� Private turbines

Pumping� Pumping
� Wind turbine powers water pump for drainage

� Levees
� Well pumping



� Reduces reliance on fossil fuels
� No emissions
� Sustainable energy

� Denmark 20% of total energy from wind� Denmark 20% of total energy from wind
� <1% of worldwide energy from wind



� Domestic use
� Can reduce reliance on power grid
� Reverse metering can sell power back to utilities

� Commercial useCommercial use
� Fewer benefits at low oil prices, but profit potential 

improves when oil prices rise.



� “Unlimited” fuel source
� Wind turbines can create energy as long as the wind 

is blowing at an adequate speed

� Large startup costs, low maintenance costs
� Profitable wind farms exist, e.g. UK

� Low impact on environment



� Offshore wind farms
� Stronger, steadier winds

� Wind Energizer
� Increases output of HAWT units by 20 -150%, � Increases output of HAWT units by 20 -150%, 

depending on wind speed.



� Variable output
� Wind speed variable throughout the day
� Wind speeds highest at night
� Highest electricity generation during off-peak hours
� No method to store excess power for peak periods

� Insufficient grid capacity
� Transmission lines not sufficient to transfer power 

from new wind farms to homes



� Solutions to output/storage problems include
� Building rechargeable battery banks to store excess 

power
� Using excess power to pump water to higher 

reservoir, then using hydroelectric generators to reservoir, then using hydroelectric generators to 
convert the water’s potential energy into electricity



� Solving transmission problems in the electrical 
grind requires:
� Creation of new transmission lines to connect 

generation with usage areas
Hundreds of miles of new lines planned for next 20+ � Hundreds of miles of new lines planned for next 20+ 
years



� NIMBY
� Visual disturbance due to large turbines
� Vibration and/or noise from turbines

� Bird killsBird kills
� Birds can fly into or be harmed by turbines

� Low profit margins
� Relatively low price per kW -hr due to cheaper fuel 

sources



� Common complaint is that the large wind 
turbines negatively affect views
� Turbines on ridges
� Turbines on the horizon

� Can be mitigated by:
� Placing turbines in low-density areas (fields, grazing 

land, etc)
� Overruling the complains and placing them “IMBY”

� Not necessarily a good solution, but not everyone can 
be satisfied all the time.



� Another common complaint is that birds and 
other flying species can fly into and/or be 
killed by spinning turbines

� However…However…
� Events more associated with “blender” type HAWT, 

which spun much faster than modern designs
� Modern turbines are slow enough that most birds 

and other flying animals can avoid the blades
� Studies have shown that the mortality due to 

turbines is not excessive or placing undue burdens 
on the population



� The economic problem 
with wind energy is that 
due to low prices for fossil 
fuels, it is difficult for wind 
farms to make a profit

� Reality
The majority of the cost of a � The majority of the cost of a 
wind turbine is in startup 
investment costs

� No fuel costs, low 
operating/maintenance costs 
make long-term operations 
more profitable

� Somewhat competitive with 
gas or coal, can charge extra 
for “green energy.”




