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Discover the power of electricity, and how to save it too!

Eleciricity FUN FACTS ......ccccccicusissssassssnnnssanse 3

Elacinicity is amaang!

Electricity Is Everywhere ......cccvcivimicnercnnennes &

Electnaity is all around us, and we use it everyday: at home, at school, and at work.

Sources of Electricily ...cccvvvcrvimrnriirnsrnrssssnsanes O

Where does our electicily come rom7? Gal the facts!
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Want 1o know how eleciricity works? There's a lot to leam

Measuring Electricity ......cccoiiimiiiniiniiiniiinnnnes

Your glectric melter measures how much slectricity you use, Find oul how!

Electricity in History ....ccococceiminirinsnnnsncecnnanns 1

Meeat some of history's most iImportant inventors.

Ifs Electric! EFFAREFEEEFEEEFEEERRERREEREETEAREREA G AR EREEEN
Can you identify all the things that use electricity in your home?

Eleciricily Safely ..........cciciianasiisiasnsia

Leam how 1o be sale around alecincily—i's impartant!

How Electricity Gets to You .......
How does elecincity get to your homeT Play this fun board

Saving Electricity in the Home ..........
Saving elechicily also means saving money!

Have Fun Learning about Electricity ......... 20

Try these exira energy-saving achivities!
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Ela-clrtr.- eels are shm:ltlng! '

Electricity is x

Electric eels can produce strong electric shocks of
found in nature. around 500 volts for both salf-defense and hunting.
Lightring 1s a

discharge of
electricity in fhe
atmosphere.The
energy from
lightning boit

can heat up
the surrounding
air to 0
degree
Fahmnhe
The Statue ' :
of Liberty The incredible platypus
i was the first is unlike any other land
i lighthouse " mammal. its bill is covered
I o use ! in electroreceptors. which
i alectric are electricity sensors the
L lights (in B : platypus uses fo defect
) 18843, : electncal impulses emifted
: : _/ . : - by its prey.
1 1 Electricity travels ot
I I the speed of light.
i § @ Eectromagnetic waves
" I travel at the speed of
| y B lght—about 186,000
I i miles per second! if
wou hod a lamp on the

! V8 roon connected o a
| } f I I switchin your house, it
I d Pl could toke as
B £ Tl fittleas1.28
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EleciticitydiSJEveEnwhere!

We use electricity every day in homes, workplaces, and schools, as well as for
manufactunng and food production.

SEEEIS

Kids and teachers use electncity in school in many of the same ways they use it al home. For g comiortable
leaming environment, schools need lighting, cooling, and computers—aond don't forget the cafelenal
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Electricity is espacially
important in tall
bulldings. Imagine
climbing tha stairs all
the woy o the fop—
that would foke a
whiile! Luckily theare’s
anather ophon: some
recity fall buildings

hove alevators that use
electricity fo travel up 1o
1,000 feat par minute
Mo that's quick!
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Homes

We use electricily In many ways in our homes. It glves us light and
enteriainment, and keeps us cool in the summer, Kilchen applionces
ke refrigeralors. cofiee mokers, dishwoshers, microwaves, and
loasters ail need alectricity to work. And don't forget TVs, phones. and
computers—these godgetls use elecincity too. Life would be pratty
Incovenient without elecincily!
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Ma ufac .ging
P the products we use every day requires elecircity too. It 15 necessary in the production of things as
uid= cars, frucks, and boats, or fo make things as small as pans, pencils, and paperclips. Electhcity is used
ke finnshed products and raw malenals ke plastic and paper. Using less of these things is a greal way
() e elactricity, Remember to always use bolh sides of a piece of paper, and try not to throw things out

and animeals!

jackhommesrs. Hospitals require electncily 1o nun
Even farmers use electric machinery o help the

that Eem be usad againf




| Seuress of Hesciicy

Whem does the electncity we use every day come from? It comes from a variety of sources. Some comes from
nonanewable fuels such as coal and notural gos. and some comes from renewatile sources such as the sun,
wind, waler, and tha heat from within the Earth

Renewablel

Renewable energy sources are naturally occurmnng.
replanished, and will not run out, Thesa sources hameass
the energy from the sun, wind, water, and the heat of
the Earlh. Solar energy, wind energy. hydopower, and

NonrenewablelEnergyiSources)

A nonrenawable energy source cannol be eplaced. In othar words, when It's gons, iI's gonel
Such nonmenewable resources are naturally formed and taken from the earth, but ame limited
N supply and will eventually un out, The most commonly used nonrenewable msources—also
known os fossil fuels—are coal, natural gas, and pefoleumn.

Coal looks ke a shiny block rock and 15 used o genenate a lof of the alecincity
we rely on every dayl Most of the coal wa use began to torm of keast 300
milkon years ago (lang betore the dinosaurs existed!), when vast forests and
swomps covered fhe Earth, The formation of coal bagins with the layering of
plant remains in swampy, humid environments. As plants die, their remains sink,
accumLiating layer on top of layer. eventually forming o moist, dense matenal
called peatl, Over fime the peal s compressed and the [iquids are squeezead
out. After many millions of years. the plant remains are transfamed info coal.

NaturallGas)

Natural gas s used in many homes for heating ond cooking. Most natural gas
forms from the burial and decay of tiny ancient manne animals over many millkons
of years. As the marine animals die they sink lo the sea floor and are coverad by
layers of sediment and maore tiny animals. Over long periods of tme. gasbwith
added heat and pressure, natural gas is formed ond sfored within roc!
gas is extracted from pockets deap within the Earth.

Pefroleum

Like coal and natural gos, petrolaurm is forrmead over mill
material that lived long age in marine envircnments. Pe
Is o dark-colored liguid found in reservois deep unde
the surfiace by wells drilled through layers of earth and
to make gasotine, [atf fuel, diesal fuel, and many other pmducm

Everything around us is mada up of tiny particles called ofoms. These atoms
are mode up of even smaller particles, colled subotomic particles. which
orbdt the center of the atom—the nucleus—in much the same way planets
orbit the sun. Very strong bonds hold the nucleus together. When these
bonds are broken, using a process called nuclear fission. enengy s released
that can be used to make elechricityl To do this, many nuclear power plants
use an element called uranium. Uranium is a common metal found in rocks
worldwide, but a rare type of uranium called U-235 is needed. Uranium-235
is a nonrenewable esource
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gecihermal energy are all examples of renewable energy.

energy for all lving
. Plants use the sun fo

The energy of maoving air can be used
oz an electricity sourca. As The wind
turns giant blades on a machine callad
a wind turbine, electncity is created!

Electricity genercted by flowing water
is called hydroslectric power. Flowing
warter tums a turbine, which is connectad
lo o genenator o moke slechcity,
Hydropower s mostly produced by
dams, waterfalls, and areas that haove a

strong. quickly moving curment.

Energy genemated from the heat of the
Earthiscalled geothermal energy (*geo’
means Earth, and “thermal® means
haat). The heat stored deep inside the
Earth is used to genemte steam in order
o make electncity, Geothermal enengy
can even be used 1o warm your house!




" [ElecnicitylBasIics

We know we use a lof of it, but what 5 electncity? Aloms, subolomic parficles, and elecine cuments—aoh, wowl
Reod on 1o leam some basic ioch about alecincily hal everyone should know!

Whet s Hleciiely?

To redlly understand electricity, you need to know Prolons are positively chamed parficles that stick with
aboul aloms firs!, Aloms ome finy parficles {way oo the neutrons (which hove no charge) in fhe center of
smiall o see with yvour eye—Iin foct, millions could it on  the alom, called e nuclews. The electons, which ans
the tip of a pin!) that make up averything around us.  negatively charged, spin very quickly arnund fhe nuclaus.
Touch your desk or wanve your hand through the air—
everything Is made of atoms, even youl

Electrons con move from one alom o analher, and
when they move in the same direction. through a
Atoms ae mode up of even smaller paricles—potons,  conductorn we call this an electnc cument. Electricity is
neutmns, ond elecions—known as subdlomic parficles.  created by the movement of electrons! Whew!

shrcineily

The word cireut means “circle” Bectricity
can only move In a closed cicut. If a
circult is open, the elecinicily cannot flow.
When we flip on a light swilch, we close a
circuit, The electcity flows from on eleciic
wire, through the lightbuls, and back out
ancther wirg. Whan we flip the switch off,
we open the cicull ond no eectricity
fiows fo the light.

Balteries store alectrclty in a chemical form, Some
are used once and discarded. such as the alkaline
batteries used In fashlights and ofhar porfable
devicas, Other baftenas are rechameable and
con be used many limes, such as car batferies
and lithium lon batteres used 10 cell phonas,
tablets, ond loplops.

Bottenes come in many shapes and sizes. fom
miniature cells wsed o power hearing aids and

wrishwalches, 1o batiery banks the size of rooms thal
provide standby power for felephone exchangas and
computer data cenlers.

llEleciric]Meter,

MNow that you know how elecincity s generated, the next step 15 fo measune how much you use, When you use
electicily in your home, It first passes through an aelectric meter, The meler tells your electricity company how
miuch elechicily you use, Blecincily costs money and the more you use the bigger the costl The meter measunas
alecincity usoge in kKilowatt-hours (KWh), or the amount of slectricity used over a length of time.The overoge cos!
for power is $0.10 per kilowatt-hour,

An elecinc meter can lgg
your homa's meber o
A standarnd elecinic

omplicated. But once you leam about the different parts. you will be able fo ead
elp your fomily keep Iack of thair eleciicily usage!
neter hoave dials:

Ot > s The electric
b T T meder ks nead
O gy Py from right 1o left
1 ' I i haned fuins {the opposite of
' CoUniRRCCkw how you read g
book). If the dial
ts between two

numbers, ahwoys
record the smaller
FYLITYEN.

In this example,
thie mieter reads
§7.434 kWh.

Dl | LS
" 1 oo ine dial
rand i

MeiepReadedChallenae! Rl A" N
E:ﬂnywrammeseeﬁechEmewers?Hmvwmyiwt- @ﬁ@@@

hours did sach family wse this month? How much
Y - 62736 =

wias theair manthidy Bl If the overage cost is $0.10 per EWh?
{ihin et asockegg) [t Pt g} = (W )
Family 1

First read this metes @ﬁ%@@ g f{m,lfﬂ.m = (it rrcein's b
- 44600 =
k¢Abouit

[T ooy s Eocng' ([l PraCai W RO e (EWT Lty

x_ 0 = lhin

(et used]  d (owemogecosl] = (W manis bl Can you answer these questions about your
ity 2 electricity use? (Ask an adult for helpl)
First read this meles What is the name of the electric company your
@ ﬁ @ ‘ﬁ @ family uses o power your homa?
- 71,831 =
(I monlivy mosing (o mershiy mocingl = (FLAed) About how many kilowalt-hours did your family

use thls manth?

X 10 =
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[ Contrary to popular belief Thomaos Edison was
not really the iInventor of the lightbulb, but ha did
maka fhe lightbulb ovailable and useful for he

Elecircity wasn't always avadable, Bafore ifs invention, people used candlalight and kerosene or oil lamps fo
ate their homes al night. Many scientists, engineers. and inventors confributed greatly fo our modem B,
way of living
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Enlﬂmln rankiin station used a d

Baeniaomin Franklin one of our County s I-r.*-.r'.r:--r':g Fattiers. lhved n the 17008 and But because Tesia’s AC elecinicity

was a man of many lalents. Through his expariments, Franklin proved that ightning cheaper, could awel foger and required
5 an elecincal phenomenon. Along with his investigation of elecincity, Frankiin o power plants, Edigs DC cument waos
invented the lightning rod, which is still widely used today fo protect homes and lorgety phosed out, H@ever, mgst household
buildings from dangerous lghtning strikes. Remeamber, if a storm is coming, it's best applianc and - = A~ e O
10 find shalier nght away! | corvarsion from AC e Pit 1o work

Thaanks, Thamcs! ‘.
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Nikola Tesla

Mkl Iesla, g SarDIonN-"AMmEerson argmee an

ey 1

miuch aof Ihe anasroy Echnolooy waa s i chay ki
orounciwor o modam rachos, TVE, ona e

ni Urite] Siatas in 1884 o work o Thomos Bdlis:

s oW WDk on the allannaling cunent, ar AC |

he alecinoiy sysiem we usa loday. Teela ds cpad mory
o0, By amessing Ihe povialh of Bowing walet, in | 5¥s Tas|

Ul g hvcirostacine plan! 1o oowsr Nomead I Bullcl

In addition to his many imentions, he
talented musician and loved to play
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Michael Faradoy, an english chemist and physicist, is known
for his maony confnbutions o our moderm undersianding
of electrcity and magneti: In 1831, Faradoy maode
a monumeantal  discove 2 found I moving o
t inside a wire coll could be u: to gener
= current and eleclricihy, With this discovery
nagnetic induct \
first transtormer, generator, ond elac
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Wit elecincity, ife ol home wWodld Be very differsn Tr-,,r i etecingity sedreh-and-ind game in every

focm of ihe houssl

Electricityliniihe

You've learmed a lof about eleciiciiy
Con you circle all of the products 1hat
Lse elecincity in this Iving room?
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Con vou circle all of the products that use glecinicily in this kilchen?

: infthe]Bedroom

o you circle all of the products that use elechicity In this bedmoom?
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4 Fesifichy Seiefy

It’s very imporant o be camful around alecincity. Elecincity is very sale when used comacity. I vou keep thase
glechicity safely s Inmind, you can enjoy and use elecincity in your homea withoul worry!

6" 7AKeeplthingslaway

cordsliniolanfoutiets

They could start a fire!

‘ﬂ m@um

mckets

23Doniifgolneanitallenipowen]lines®

If you see one after a storm, tell an adult!

38Neverluselelectronics

Electricity can
travel through water to your

body.

Danger!
& [leelz et lor (ieyee] PemeEr GERER: If you see one, tell an

adult and don't touch it. Frayed cords can cause a fire in your home.,

Can you get through this maze without touching any downed power lines?
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How does elechhicity get to our homes, schools, and businessas? You guessed it—there are many steps in gt true mhoft Moo o

betweenl Play the Elecnicity Distribution board game to learn mora!

Howhiolplay:

Each plaver places @ ¢oin, butten, or Icken on the Powaear
Plant and rolls one die, The pliayer who ralls the highest
number goes first, Take tums olling the die 1o move
through the distnbution systemn. if you land on a picture,
follow the instructions written next fo it. The player who
makes it home first ks the winner!
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Seving Hieciicy i e eme pKiichen

You use electicity every day. and you can help save it fool Saving electricity can help 1§ You con save energy by keeping your refrigerator door
your family save money on their monthly energy bill. Here you can explore the marny ) ¢ closed tight. Decide what you wani to eat before you
ways to become an energy saver al home!

open the fndge. Does your family use energy-efficient
applionceas? These applionces use less enargy o work,
which con save your family money on thelr monthly
enargy bills

-------------------------"

Washing machines usa both electricity
and water, and thamrelore a lof of energy
oo, Washing machines can use up fo
40 gallons of water per load—that’s
a whole bathtub fulll Energy-eficient
washers can use fewer than 10 gallons
of walar.

o save energy, wash with cold water 8
instead of hot, and only wash and dry &
full loads. And don't forget to clean out =
the lint filter! But if you can, hang your
clothes outside fo dry Instead of using
the dryer.
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A computer uses 100 watls of eeciricity
per hour How many walls will your
compuler need I you use It for two hours
pear day for ong week?

Remind your family to tum off the lights and other
alectronics, such os computers and televisions,
whean not in use

In 1he summer, use a fan instead of tuming on the
air conditioner. Cooling your house with an air
condfionsr uses a lol of enargy!

Ask an adult fo replace your home's lightbulbs with
CFL or LED bulbs. CFL and LED bulbs moke mora
fight with less electicity. ond they last longer, so
they sove money fool

X =

Ty e By P ] CF e 8 e I TR el

On average, an air conditionar uses
4,500 watlts of eleciricity per hour. An
glecinc Tan uses abouf 50 walls per
hour. Family A uses an air conditionser
for six hours. Family B uses a fan for six
hours. How many walts did Family A usa?
Family B? How many watts of elactricity
did Family 8 save by using a fan instead
of the air conditioner?

Family A: X =

Wty e P [T Frmrn e el s e T

-

Family B: X =
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Can you find all the elecincity words you've learmead in this book? Circle In grean the wards you know,

and circle In red the onies you don't rememibar
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Word List

Atom

Battery
Circuit

Direct curment
Edison
Electricity

Electron

Mﬂgnet

Generator
Lightibulb
Lightning rod
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Electromognetic
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Neutron

Nuclaus

Proton

Subatomic particle
Transformer
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World List
- Atomic
« Coal
Energy sources - Qil
« Geothermal

«  Hydroelechic
*  Motural gas

+  Organic material

C eSS

1.Things that are used
o genemie tha alachicity
Wwe use every doy

3. A large machinge thal
captures the energy of
the wind 1o generata
electicity

5. Living or dead plant
and animal matenals

&, Energy crealed fom
tha heat of tha Earfh

10, A dark-colored liguid
Tound In resenioirs deap
underground

11, Gil ean also be
cafiad

12 A blockish rock that
is extracied from thea
Earth and used o moke
a large portion of the
alechicity we use avary
oy

2. Usaed In mary homes
for heating and cooking

4. A dewice inal captunas
the sun's enargy o
genonis alecincly

7.Tha use of the wuns
anergy 1o genemls
alactricity

8. Elecincily generated
freem Bowirg woter

2. Mucieor energy s obo
cobed
ey

Petroleum

Solar panel

Solar power
«  Turbine




AncrefiHing Asviy

exima flap of paper and you'll have a perfect square!

2. With a pancil and ruler, draw an X diagonally
on your construction paper square, from comer 1o
comear, and a circle in the center wheare the lines
meat. Now decorate both sides with colored pencis
of markers!

your wind furbine!

In this activity you will bulld a smallscale moedel of a wind
machine inspired by Thomas Edison! Wind machines or turbines
capture the enengy of the wind to produce electricity. As the

wind tums the blodes of a turbine, a shaft is rotated. The shaft is
connected to a genemior to produce alectricity, See how the
enargy of your breath can be used fo lift a paperclip—just hke tha
enargy of the wind can be usad fo ganerate electricity!

1. Hold a piece of conshruction paper horizontally, then fold the upper
lefthand comer down until it macheas the bottom of the page. Cut off the

Materials

Construction paper
Plastic straw
Hale punch
Wooden skewer
Zluae

Pencil

Ruler

Markers

4, Bend the left comer of each section down fo the center and glue as shown, These are the “blades” of

3. Punch a hola in the centar of the sg o
then cut olong each line. (Don't cut all N
to the canterl Stop half an inch from the
wherne you drew your circla.)

— Vo

5. Sde the straw through the haole in the center, and than the wooden skewer through the straw,

L\
"‘/

/

) 4 : —
6. Tope ONGEnd of the string 1 the middle of 7. To test your wind turbine, hold the ends of the
thggt W, 8 a papei@®p to the other end wooden skewer and blow on the blades. As you

blow, the blades will otate and the straow will tum

and lift up the paperclip!

0"‘ __

H'ﬁim

Human civilizations have harmessed wind
power for thousands of years. Early forms
of windmills used wind to grnind grain info
flour or pump water.

The United Stotes generates more wind
enengy than any other country except China.

Wind turbines are big. A wind turbine blade
can be up fo 260 fee! long. and a turbine

tower can be over 328 feat tall—ihat's toller
than the Statue of Liberty.




For more information, check out these great si

WwWWw.energy.gov

UNSHEneray,

www.eia.gov

nor any pearson acting on behall of Project Energy Savers™, LLC
y enpraessad or implied, wiih respact to the use of any informalion
lest, or assumes any liability with respeact 1o the use of, or for
ng from the use of, any information confained in this booklet. The

of informing (he user.

© 2015 Project Energy Savers™, LLC. All Rights Reserved,



	ecstatic
	ecstatic2
	ecstatic3
	ecstatic4
	ecstatic5
	ecstatic6
	ecstatic7
	ecstatic8
	ecstatic9
	ecstatic10
	ecstatic11
	ecstatic12
	ecstatic13



