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CHAPTER 1

WHAT 15 WIND ENERGY?

e have all seen

the wind in action.
A flag flutters and
your hair blows in the
breeze. Snow turns into
drifts during a blizzard.
That moving air has
energy. The wind's
energy moves sailboats
across lakes and turns
Moving air has wind turbines to make
energy. When we electricity. When we
capture this energy, catch the wind's energy,

the wind power can _
be used to make we have wind power.

electricity.




WHAT 15 WIND ENERGY?

A RENEWABLE SOURCE

Most of the electricity used in the United States
comes from fossil fuels. However, we are
using the wind
more and more.
Wind power is
a renewable
energy source.
This means that
no matter how
much we use,
we cannot use
it up. It is also v
a honpolluting Wind power is a clean and

renewable source of power
ehergy source. to make the electricity that
When we capture we use every day.

wind energy, we are
not putting smoke or other pollution into the air.



CHAPTER =2

NHERE DOES WIND
LUHEEHON

g

W—uen a hurricane hits, winds are faster than
75 miles (120 kilometers) per hour. The
strong gusts can knock down huge trees. Softer
breezes cause only a single piece of grass to
flutter. Whether it is powerful or gentle, wind is
here because of the sun.

As the sun’s rays reach Earth, they warm up
the air. However, the sun does not warm air evenly.
For example, air over land heats up more quickly
than air over water during the day. Pockets of air
that are warmer than others cause wind. When
air gets warm, it rises. Then, cooler air rushes in
to take its place. This movement of air is wind. As
long as the sun shines, there will be wind that we
can use to power turbines, windmills, and sailboats.



The sun is the power behind wind. The sun’s heat warms the
air, and the air rises. Cooler air moves in, and wind blows.




WIND ENERGY

WIND ENERGY IN HISTORY

Long ago, the Nile River was like a highway
for ancient Egyptians. After paddling their
boats downstream, Egyptians put up sails. The
sails caught the wind and pushed the boats
upstream. Sails are one of the earliest ways
people used the wind.

Windmills are another early invention.
Windmill blades catch the wind and turn.
The turning blades power water pumps or
turn millstones. Millstones grind wheat to make
flour. Windmills were already in use in China
and Persia more than one thousand years ago.
Later, the Netherlands became famous for
windmills that pumped seawater off land. Early
American settlers used windmills, too.
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Around 1000 BCE The Egyptians and others
develop sailboats.

1390 CE People in the Netherlands start
building windmills to pump seawater
off of land.

1854 Halladay windmills are developed.
They look like a wheel with paddles.
The windmills are soon used for
pumping water on ranches in the
American West.

1888 In Cleveland, Ohio, Charles F. Brush
builds the first windmill that generates
electricity.

1977 The world is faced with an oil shortage
when some countries refuse to sell
their oil. Renewable energy, such as
wind energy, gets more attention.



/ﬁf

1991 The world's first offshore wind farm is
built in the Baltic Sea, off the coast of
Denmark.

2006 The amount of electricity generated by
wind in the United States goes up 45
percent from the year before.

2008 The largest wind turbines yet built go
up in Germany. One of these giant
turbines can provide enough electricity
for about 1,800 houses.

2016 Wind power continues to increase.
The world is able to make 435,000
megawatts of power using wind. (One
megawatt is equal to a million watts.)



A tall wind turbine
can catch the wind.

e use electricity

to charge our cell
phones and devices, light
our homes, and dry our
clothes. How can the wind
turn into electricity? Wind
turbines are windmills
that make electricity. We
generate electricity by
moving magnets around
coils of wires. A wind

" turbine’s job is to use the

energy from the wind to
move the magnets.
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USING WIND TURBINES TO MAHE ELECTRICITY

Wind turbines sit on top of tall towers so
that they can reach the wind. A wind turbine’s
blades are joined to a short stick called a drive
shaft. When the wind turns the blades, they
turn the drive shaft. The turning drive shaft
moves gears. These gears turn the generator,
which spins magnets around wires. This
makes electricity.

WIND FARMS

A wind farm sounds like a place to grow wind.
In fact, wind farms are places that change
wind into electricity. Wind farms sometimes
use hundreds of wind turbines.

Wind farm turbines are big. The largest
turbines have blades that are longer than a
football field! A midsized turbine has blades that
are 135 feet (40 meters) long. Its tower is 260



WIND ENERGY

feet (79 m) tall. The Snyder Wind Project, in
western Texas, has even faller turbines. Together
with their towers, these turbines are taller than
the Statue of Liberty. This wind farm’s 421
turbines provide electricity for 220,000 houses.

Some wind farms are in the water, such as this German one
in the North Sea. They can use the strong wind that blows
over the water.




CHAPTER 4

" RATING THE WIND

ind farms can

be found all over
the United States. The
farms made more than
4 percent of the nation's
electricity. Texas makes
more wind power than
any other state. The
Block Island Wind Farm
is being built in the
ocean, 3 miles (5 km)
off the coast of Rhode

In 2015, Texas made
Island! What do these almost 12 percent of

places have in common? its electricity from

wind power.

They are both windy.

P RIGHT 2T ]r-ZH-l-n et



WIND ENERGY

Engineers study the wind and give a wind
code to each area. In the United States, the
least windy places earn a one rating. The
windiest places get a seven. Wind farms will
work only in areas that have at least a three
rating. These places tend to be in the middle of
prairies or on mountains. They can also be off
the coasts in the ocean.

LIGHTER WINDS

Many places do not have strong winds.
However, smaller turbines can work fine there.
Small turbines need less wind to work than
large turbines. Some small wind turbines

have blades that are only 9 feet (3 m) across.
Farmers use these turbines to pump water

for animals. Slightly bigger turbines make
electricity for individual houses or farms.

18



Other than their size, small turbines
usually look just like large turbines. However,
engineers are trying new designs, too. One
design even looks like a coiled spring. These
new designs may be able to make electricity
from even lighter wind.
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CHAPTER 5

[ne FUTUR
WIND ENE

 OF

Is wind energy a clean source of power? Can
more wind power be made to power more
cities? Turbines do make clean electricity,
when the wind blows. However, if the wind
does not blow, there is no electricity.
Electricity generated by wind power cannot
be stored easily. It must be moved to where
it will be used. It is hard to move electricity
over long distances. Since people do not often
live in the windiest areas, engineers must find
ways to connect turbines and cities. The wind
must also blow steadily for wind power to be
successful. If the wind is really strong one day
and weak the next, turbines will not work well.
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THE FUTURE OF WIND ENERGY

The moving turbines
can also accidentally
Kill wildlife that fly
into the blades. The
moving blades can
cause problems with
television and radio
signals. Finally, some
people think turbines
are ugly and ruin
beautiful scenery.

THE PRICE
OF WIND POWER

Wind turbines éan be far

Wind power was once away from the people
fairly expensive, but who use the power. These

_ workers place a cable
now the cost of it has in the ground that will

been going down. connect a wind farm with
buildings farther away.

ol



WIND ENERGY

Generating electricity using
wind power now costs just
a little more than making
electricity from coal. However,
wind power creates none of the
pollution that using coal does.
| Also, while fossil fuels, such
Some people are as coal, are running out, wind
putting small power is renewable.
wind turbines on
their roofs. The Today, many more people
turbines make are buying wind turbines.
electricity that Some people are buying small
they can usein :
—— turbines to put on a home
or farm. Big companies are
buying large turbines and setting up wind
farms. As wind turbines get better, we may
find that some of our energy problems are

blown away!
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Wind Energy

Wind Energy Colin Grady. Saving the Planet Through Green Energy
New York, NY: Enslow, 2017. 24 pp.

In this book, readers will learn about wind turbines, how they
make electricity, and what the future of wind power looks like.
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