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What is wind?
You can’t see it, but you know it’s there. On
a breezy day, you can feel it on your face.
It helps you fly a kite or go sailing. Wind is
simply air in motion.
For thousands of years, people have
harnessed the power of the wind in many
ways. Early Egyptians used wind to sail their
ships on the rivers and oceans. In Holland,
people used windmills to grind wheat.
Pilgrims used windmills to pump water and
run sawmills.
Today, we use wind to make electricity.
The sun makes the wind blow.
The sun heats up the surface of the earth. But
because the earth has different types of land
and water, some parts soak up more of the
sun’s energy than others.
During the day, the air above the land heats
up faster than the air above the water. The
warm air over land swells up and rises, and
the cooler, heavier air over water rushes in
to take its place. This creates wind! At night,
the winds are reversed because the air cools
more quickly over land than over water.

On the cover:
• Main photo: Prong Horn Antelope graze
on the prairie land at Duke Energy’s
Campbell Hill Windpower Project near
Casper, Wyoming.

What is a wind turbine
and how does it work?

• Blades are attached to a hub, which spins as the blades turn. The
blades and the hub together make the rotor.
• As the rotor turns, it spins a shaft that is connected to a generator,
which is located inside a covering called a nacelle. The nacelle sits
at the top of the tower and protects other electrical parts as well.
• The steel tower holds the rotor blades and generation equipment
high above the ground.
• The foundation holds the turbine in place on the ground.
When it comes to size, bigger is better – the taller the wind turbine, the
more wind it can reach and the more electricity it makes. Some wind
turbines can be as tall as a 40-story building!

What is a
wind farm?
A few wind turbines or
hundreds of them can be
grouped together in one
place to generate large
amounts of power. This is
called a wind farm or a wind
power plant. Wind farms
can take up a lot of land, but
most of the land can still be
used for other things at the
same time, such as farming
or to graze animals.

wind
Is wind energy safe?

A wind turbine works like a giant fan, but in reverse. Instead of using
electricity to make wind, like a fan, wind turbines use wind to make
electricity. Most wind turbines have three blades that face into the
wind. The wind turns the blades around in a circle, and this spins a
rotor, which connects to a generator to make electricity. Most wind
turbines have four basic parts:

Yes. Wind energy is one of the safest ways to make electricity
today. And because wind turbines don’t burn fuel, they also help
keep the air and water clean.

Where is the best place to
put a wind turbine or wind farm?
Since some places have more wind than others, owners must
carefully plan where to place a wind farm. Flat land, hilltops,
mountain gaps, and near the shorelines of oceans or large lakes
are usually good places to catch wind.

How much electricity
can a wind turbine generate?
That depends on the turbine’s size and the wind’s speed through
the rotor blades. A wind turbine with about one megawatt of
power can produce enough clean electricity for about 250 to
300 homes each year.

Although wind turbine towers
are very tall, Duke Energy can
sometimes build as many as
two towers in a single day.

Can wind provide all of our power?
Wind turbines don’t produce electricity all the time, just when
the wind is blowing. But the amount we do get is growing fast!
Almost every state has enough wind to make clean electricity.

Are wind turbines noisy?
Today’s wind turbines make very little noise. The turbine blades
make a gentle whooshing sound that is usually covered up by
the sound of the wind itself.

Parts of a wind turbine
Average Blade Length: 139 ft.
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What does Duke Energy do
to protect wildlife?

Rotor Hub
Generator
Nacelle

Experts who work at Duke Energy carefully study how our wind farms
may affect birds and animals. We also work closely with the government to make sure we are doing all we can to protect wildlife at our
wind farms.

WIND ENERGY IS CLEAN AND renewable
We call wind a “renewable” type of energy source because we’ll never
run out of wind. The winds will keep blowing as long as the sun shines
on the earth.

The electricity from a wind
farm goes to the electric
company’s power lines,
which carry it to our homes
and businesses.

Wind is a safe and clean way to make electricity. Wind turbines don’t
burn coal, oil, gas or other fuels, so they help keep the air cleaner.

Tower

• Top inset photo: A Duke Energy employee
safely inspects the rotor of a wind turbine
at the Ocotillo Windpower Project in Texas.

How big are wind turbines?

Size comparison
395 ft. – Average Turbine
355 ft. – Statue of Liberty
252 ft. – 747 Jetliner

• Bottom inset photo: Wind turbine blades
are hoisted into place at the front of the
nacelle during construction.
Foundation

Did you know?
• A single wind turbine blade is over 120
feet long and weighs about 12,000 pounds.
• The first wind turbine for making electricity
in the United States was built in Ohio in
1888.
• Renewable power is the fastest-growing
kind of energy in the world.
• People who work at wind farms often climb
to the top of the wind turbines to make sure
the equipment is working as it should. They
put on special safety equipment and climb
up a strong metal ladder inside the tower.
This distance would be about the same as
climbing the height of a 25-story building!
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Simply connect the dots in order to draw
your own wind turbine. This one is located
at Duke Energy’s Happy Jack Windpower
Project in Cheyenne, Wyoming.
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Feeling creative? Add a little color to the sky
and the wind turbine!
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Wind energy is good for the planet because it uses
a clean, natural and free resource – wind – to
create electricity for people to use.

It’s common to see
mule deer and Prong
Horn Antelope at Duke
Energy wind farms in
Wyoming.
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Duke Energy has
wind power projects
in Colorado, Kansas,
Pennsylvania, Texas,
Wisconsin and
Wyoming.
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CROSSWORD PUZZLE
See if you can figure out the words that are important to wind energy from the clues below.

Across

Down

1 This is generated by wind turbines
and travels along power lines

2 Wind is considered this type of resource
because we won’t run out of it

3 Many wind turbines grouped
together in one place (two words)

3 This turns the blades on a wind turbine

6 Shines and heats up the surface of
the earth
9 The spinning blades of a wind
turbine turn this to make electricity
11 Most wind turbines have three of
these

4 This holds the wind turbine in the ground
5 This is made up of the blades and hub
7 Holds the rotor blades and generation
equipment high above the ground
8 This part of a wind turbine sits on top
of the tower and covers the generator
10 Wind is simply this in motion
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5
4

3

Do you know which of these statements are true and which are not?
Fill in the blank with (T) for correct statements and (F) for incorrect ones.
1.

Wind is a safe and clean way to make electricity.

2.

The sun cools the surface of the earth.

3.

A wind turbine works like a giant fan but in reverse.

4.

People can graze cattle or grow crops on a wind farm.

5.

Wind turbines do not burn fuel like coal, oil or gas.

6.

The nacelle sits at the top of the tower.

7.

Wind turbines produce electricity all the time.

8.

	People have used the power of the wind for thousands
of years.

9.

Flat land and hilltops are good places to catch wind.

10.

	Renewable power is the fastest-growing kind of energy
in the world.

11.
12.

It can take a lot of land to build a large wind
farm, but the good thing is that the land can
often be used for other purposes like farming
or animal grazing.

Turbine blades make a gentle whooshing sound.
	A wind turbine with about one megawatt of power can make
enough clean electricity for about 300 homes each year.
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FILL IN THE BLANK

Word list

Choose a word from the list at the right that accurately completes the
sentences below.

sun

1. Modern windmills found on wind farms today are called __________
_______________.

1

MAZE
Get the power of nature to your home by passing each of the numbers on the way!
1 The sun heats the earth unevenly. When hot air rises, cooler air is drawn in to replace it, creating wind.
2 Wind causes the blades on the turbines to spin, generating electricity.
3 Electricity is transported along power lines.
4 These power lines take the electricity to a substation where it is converted for home use.
5 Electricity is then delivered to your house to power everything in it!

wind power plant
wind turbines

2. The power of the wind is an example of ________________________
_______________.

wind

3. Wind farms make ____________________ for homes and businesses.

nacelle

4. The wind blows through the _____________ of a wind turbine.

blades

5. The ______________ covers the generator and protects other electrical
parts of a wind turbine.

electricity

6. Almost every state has enough _________ to make clean electricity.
7. A wind farm can also be called a __________ ________________
_____________.
8. The winds will keep blowing as long the as the ______ shines on the
earth.

renewable energy

SCIENCE IN REAL LIFE
Make a windsock
Windsocks are used to determine the wind direction and wind speed.
You can create a simple windsock using the materials below.
Materials:
• Tissue paper (121/2" wide x 14" long)

• Pipe cleaners (12" long)

• Yarn (12" long)

• Scissors

• Transparent tape

• Hole punch

Construction:
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1 Place a pipe cleaner along the 121/2" edge of the tissue paper.
2 Fold 1/2" of the tissue paper over the pipe cleaner and tape the
paper down.
3 The ends of the pipe cleaner should extend 1/4" beyond the edges
of the tissue paper.
4 From the bottom edge of the tissue paper, cut into strips leaving
4" uncut from the pipe cleaner. Ask an adult to help you safely use
the scissors.
5 Bend both ends of the pipe cleaner to create small “hooks,” twist
to connect them and make a complete hoop.
6 Punch two holes on opposite sides of the top of the windsock,
near the pipe cleaner.
7 Tie one end of the yarn through one hole (tightly around the pipe
cleaner) and the other end through the other hole.
8 The windsock is now complete and ready for testing.

FILL IN THE BLANK
1 wind turbines		
2 renewable energy
3 electricity			
4 blades			
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nacelle
wind
wind power plant
sun

TRUE OR FALSE
1 T
5
2 F
6
3 T
7
4 T
8
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CROSSWORD PUZZLE
Across:
1 electricity
3 wind farm
6 sun
9 generator
11 blades
		
		

Down:
2 renewable
3 wind
4 foundation
5 rotor
7 tower
8 nacelle
10 air

ANSWER KEYS

Testing:
Wait for a windy day, then go outside and watch the windsock blow.
Notice the direction the wind is coming from and whether it’s a low
wind or high wind day.
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