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Ask

? What do you think are the disadvantages of

using wind energy? (Answers will vary, but Energy Resources Posters
some students may think that the turbines are

visually unappealing or infer that when the '\ .
wind doesn’t blow no electricity is produced.) \“‘ Writing

Then read page 18 of Wind Energy and discuss Remind students that it is important to un
the disadvantages of wind energy. Ask stand that there are advantages and disadvan
to every energy resource. All energy resourcesy
? Would you want to put wind turbines onyour e yse to produce electricity come from natys

property? Would you want to live nearawind 5 their use affects humans and the environ Q

farm? Would you want to get your electricity  j5 muitiple ways. Some resources are rene

from a wind farm? Why or why not? over time, and others are not. Then tell stu
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[image: image2.jpg]d turbine are attached to a stick called a drive
3ft. When the wind turns the blades, the blades
1 the drive shaft, which then moves gears. The
rs turn the generator, which spins magnets
iind wires, and this makes electric current.

Wind turns the blades and shaft of the wind-
mill. What kind of energy is being used to
tove the blades? (energy of motion)

‘The turning shaft moves gears, which make a
magnet spin around a coil of wire. What kind
of energy does this generate? (electrical energy)
,ﬁ How do you think the electrical energy gets to
* where it is used? (It is transferred by electric
currents through wires.)

fhat's in William’s Windmill?
ostassessment

. Writing
cting to the Common Core

{0 Purroses: 4.2, 5.2

Afcer discussing page 10 of Wind Energy, have
rudents revise the papers they wrote on day 1,
here they guessed what might be inside Wwil-
am’s windmill. Their revised explanations and
drawings should reflect what they have learned
from their Dynamo Torch explorations, the
“Bnergy Gets Things Done!” article, and page 10
of Wind Energy. Encourage them to include the
words energy of motion, electrical energy, transform,
and ¢ransfer in their explanations. They should be
able to explain how the energy of motion from
the wind turning the blades of the windmill is
transformed into electrical energy inside a genera-
tor (or bicycle dynamo, in the case of William’s
windmill), which is then transferred through wires
to a lightbulb where it produces light.

‘Even More Picture-Perfect Science Lessons, K

o

ng magnets within coils of wire or spinning .. #&&].
of wires between magnets.) The blades of a - &1

g.to the Common Core
and Listening
siLaoration: 3.1,4.1,5.1,3.2,4.2

Ask

? What do you think are the advantages of us-
ing wind energy? (Wind never runs out. Some
students will realize that using wind energy
does not cause air pollution.)

Tell students that it is important to understand,
as citizens of the planet, that there are both advan-
tages and disadvantages to every source of electric-
ity. All materials, energy, and fuels that humans use
come from nature, and their use affects humans
and the environment in multiple ways.

Ask

7 Can you recall from the article you read, “En-
ergy Gets Things Done!” where most of the
electricity used in the United States comes
from? (from burning fossil fuels)

Next, read pages 4 and 20 of Wind Energy:
Blown Away!, which explain that most of the
electricity used in the United States comes from
fossil fuels, that wind energy is renewable and
nonpolluting, that the cost of it has been going
down, and that more and more wind farms are
being constructed. Then discuss the terms renew-
able and nonrenewable. Ask

? Whar are the disadvantages of burning fossil
fuels, like coal? (Answers will vary, but some
students will know that fossil fuels are nonre-
newable and that burning them produces air
pollution.)

Explain that some energy resources, like wind,
are renewable over time, while others, like fossil
fuels (including coal and oil), are not.
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[image: image3.jpg]fthé thickness or length of the nail affect the strength of an electromagnet? Test it!

;fh‘e;n“umber of times you wrap the wire aréund the nail affect the strength of an
magnet? Test it!

you build a simple Faraday motor? Try it! (Instructions can be found at www.you-
wm/watch?v=k7JTyRBfeF4&feature=player_embedded#; be sure to follow all safety
autions.)

fan'you build a simple electric generator? Try it! (Instructions can be found at www.
cl.com/amateur/coilgen.html; be sure to follow all safety precautions.)

nts vote on the question they want to investigate or the device they want to build as a
m. Students can present their findings at a poster session or gallery waik.

at they will be working in teams to research The name of the resource, how it is collected,
energy resource and create a poster about where it is used, and why it is renewable or
e resource to the class. (Noze: You may want nonrenewable

§ have students work individually to produce a
kpamphlet about an energy resource, rather than
aving teams create a poster.) Energy resources to
choose from should include hydropower, biomass,
cothermal, solar, uranium (nuclear), petroleum,
-“hatural gas, and coal. The National Energy Educa- The advantages and disadvantages of its use,
ion Development (NEED) Project has excellent including any negative impacts on humans

. “online materials called Energy Infobooks that and the environment

students can download to research their energy Information on new technologies that are be-
*“resource (www.need.org/Energy-infobooks). ing developed to improve it, or current news

about it

A description of how it is used to produce elec-
tricity, including the terms transform and transfer

A labeled diagram showing how it is used to
produce electricity

Additionally, students should write and per-
form a skit, song, or rap to “sell it” to consumers!

A‘T’ngi:to the Common Core

0 PUrpsEs: 4.2, 5.2 Students can present their posters in a poster
i : ) session or gallery walk.

As shown on the Energy Resource Poster Scor- Websites

ing Rubric, posters should include the following  NEED Project Energy Infobooks
elements: http://www.need.org/energy-infobooks

< Even More Picture-Perfect Science Lessons, K-35
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William Kamkwamba's story (six-minute documentary)
http://movingwindmills.org/documentary

William Kamkwamba's story and windmill diagram
http://movingwindmills.org/story

More Books to Read

Drummond, A. 2011, Energy Island: How one community

harnessed the wind and changed their world. New
York: Farrar, Straus and Giroux.
Summary: At a time when most countries are pro-
ducing ever-increasing amounts of carbon dioxide,
the rather ordinary citizens of Samse, Denmark,
have accomplished something extraordinary—in
just 10 years they have reduced their carbon emis-
sions by 140% and become almost completely
energy independent. A narrative tale and a science
book in one, this inspiring true story proves that
with a little hard work and a big idea, anyone can
make a huge step toward energy conservation.

Enz, T. 2012. Harness it: Invent new ways to harness energy
and nature. Mankato, MN: Capstone Press,
Summary: Written by a mechanical engineer, this
book explains the principles of inventing and pro-
vides photo-illustrated instructions for making a

variety of devices to harness energy, including a

Hansen, A. 2010. Hydropower: Making a splash! New

Leedy, L. 2011. The shocking truth about energy. Ne

Seuling, B. 2003. Flick a switch: How electricity gé

solar-powered marshmallow roaster and a wind
turbine.

York: PowerKids Press,
Summary: This book from the Powering Our World:
series describes how fast-flowing water fro
waterfalls or dams can be harnessed to genera
electricity. The author discusses the advantages:
and disadvantages of hydropower, including the
fact that dams can cause flooding and destr
fish and animal habitats. Other titles in the seri
include Fossil Fuels: Buried in the Earth, Geotherm
Energy: Hot Stuff! Nuclear Energy: Amazing Atom
Solar Energy: Running on Sunshine, and Wind Energ|
Blown Away!

York: Holiday House. J
Summary: This highly engaging book is packg

full of information about many aspects of en
including different forms of energy, energy tra
formations, and energy sources.

your home. New York: Holiday House.
Summary: This book describes how electricity
discovered, how early devices were inve
make use of it, how it is generated in power gl
and how it is distributed for many different
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IFnergy Gets Things Donel

/hat Is Energy?

Think about how you traveled to school
day. Did you walk? Pedal your bike?
de in a bus or car? When you got to
hool, did you sharpen a pencil, open
book, use a computer, or flip a switch

turn on a light? All of these things
quired energy. Energy is involved in
erything that happens, everywhere it
appens. Energy makes things light up or

*heat up. It makes things move or get loud.
makes us grow and change. Energy gets
nings done!

nergy Can Move

nergy does not usually stay in one form
r remain in one place. Energy can be
‘transferred, or moved, from one location
- orobject to another. For example, energy
“can be transferred through wires by
lectric currents, which can produce
otion, sound, heat, or light, depending
pon the type of device connected to
he circuit. When you turn on a light in
‘your home, you are using electric energy
- that has most likely been transferred
“through wires for MILES before it reaches
' the lightbulb!

:Energy Can Change

“Energy can also be transformed, or
* changed, from one form to another. You
- can see how energy transforms by using
“a simple generator such as a Dynamo.

A generator is a machine that changes
‘ the energy of motion into electrical
_energy. To get the bulb in the Dynamo

to light, you have to provide energy by
- turning the crank with your hand. The

Even More Picture-Perfect Science Lessons, K-5

crank turns two gears connected to a coil
of wire located between tiny magnets.
When the coil of wire spins between the
magnets, an electric current is produced.
Energy of motion has been transformed
into electrical energy! The electric current
then transfers electrical energy through
wires into a lightbulb where it produces
light (and just a tiny bit of heat as well).

Dynamo Torch

Electromagnetic Induction

A scientist named Michael Faraday
invented the first generator in the early
1800s. He figured out that moving a coil
of wire between magnets, or moving a
magnet through a coil of wire produced
electric current. This process, called
electromagneticinduction, is the basis
for all generators. So when you turn
on a light in your home, you are using
electrical energy that has been produced
by a generator.

117
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How Electricity Gets to
Your Home

Many things in your home depend upon
electricity to work, from lights to kitchen
appliances to computers. S0 where does
that electricity come from? It depends
upon what kind of power plant your
community depends upon for electricity.
A power plant is a place where a large
generator transforms energy of motion
into electrical energy. If you live near a
dam, your electricity might be produced
in a hydroelectric power plant.Here, the
energy to turn turbines (machines with
blades attached to a shaft) that turn a
generator comes from the force of falling
water. If you live in a windy place, your
electricity might be produced in a wind
farm. Here, the energy to turn the wind
turbines that turn the generators inside
them comes from the wind. In most
places in the United States, however,
electricity is produced by burning fossil
fuels, as in the coal-fired power plantin
the diagram above.

Steam Turbine

Condenser

A Coal-Fired Power Plant

d

Generator

=

Electricity

First, pulverized, or finely powderet
coal (a) is burned to boil the water inside;
boiler (b). Steam builds up and enormoy
pressure forces the blades of a ste
turbine (c) to spin. The spinning turb
is connected to the shaft of a genera
(d), which turns to spin magnets wit
wire coils. This interaction between
magnets and the coils of wire is w
produces electrical energy, just lik
the Dynamo! To sum up how electri
gets to most homes: Energy produ
by burning coal, falling water, wind
other sources turns a turbine. The turl
turns a generator, which transforms
energy of motion into electrical e
The electrical energy is then transferfs

by electric currents through a netw
of wires and transformers until it reat
your home. So the next time you,f]
switch, think about the remarkable ciig
of events that has to occurin orderfort
light to go on! :
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