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UNIT 3- WIND ENERGY

Topic 1 — Power in wind
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~ All renewable energy (except tidal and geothermal power),
ultimately comes from the sun

~ The earth receives 1.74 x 107 watts of power (per hour)
from the sun

~ About one or 2 percent of this energy is converted to wind
energy (which is about 50-100 times more than the energy
converted to biomass by all plants on earth
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»A Windmill captures wind
energy and then uses a generator
to convert it to electrical energy.

» The design of a windmill is an
integral part of how efficient it

will be.

» When designing a windmill, one
must decide on the size of the
turbine, and the size of the

generator.
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»Most common design is the three-bladed turbine. The most important reason
is the stability of the turbine. A rotor with an odd number of rotor blades (and
at least three blades) can be considered to be similar to a disc when calculating

the dynamic properties of the machine.

» A rotor with an even number of blades will give stability problems for a
machine with a stiff structure
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SMALL GENERATORS:

~ Require less force to turn than a larger ones, but give much lower power
output.

~ Less efficient

~e.. Ifyou fit a large wind turbine rotor with a small generator it will be
producing electricity during many hours of the year, but it will capture
only a small part of the energy content of the wind at high wind speeds.

LARGE GENERATORS:

» Verydefﬁcient at high wind speeds, but unable to turn at low wind
speeds.

... If the generator has larger coils, and/or a stronger internal magnet, it
will require more force (mechanical) to start in motion.
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publicdomainvectors.org
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