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B Natural Energy
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Energy in nature comes in many different forms. Heat is a form of energy. A
lot of heat energy comes from the sun. Heat can also come from a forest
fire or, in much smaller quantities, from the warm body of a mouse. Light is
another form of energy. It also comes from the sun and from the stars.
Some animals and even plants produce small amounts of light energy.
Radio waves and ultraviolet rays are other forms of energy. Then there is
electricity, which is yet another sort of energy.

All these different forms of energy can be changed, one into another.
Think of lightning. All the electrical energy in it is gone in a flash—changed
into brilliant light which you can see, into heat which burns whatever is
struck by the lightning, and into sound which you can hear as thunder.

Much of the energy we use at home comes from electricity. Most of
the Earth's energy—wind, waves, heat and light—comes from the sun.

The sun itself is powered by nuclear energy.

BRRETSOEENEN. AEME—PESEI. REXIEETK
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Any animal, even a small
snail, uses energy to get
moving

s, BE—RIVIBIRY,
EMEFRRERKIBE).

When lightning flashes,
electrical energy stored in
the clouds changes into light,
heat and sound energy.
TR, BEAECENBERE
NHEE. REeFIBEE.

<

The sun is the main supplier
of energy to the Earth. Its
warmth causes wind and
draws water into the air,
forming clouds. Its light
allows us to see during
daytime.

A2 REBNERRERHE.
ENRILUTER. BAFRLE
ESPMMERE. EBXTLU
ERNESREBTBERTHER.



A raindrop hitting water A
causes ripples that spread
out in concentric rings.
—BNKTPKE, SIETUD
ILBRZROINBEIAAZR L.

A Mute Swan treads water as
he beats his wings, causing
waves to spread out, like
energy waves from the sun.

— RRSRIEEHBEE BRKEK
BEINEL HEFEEXMHIEE
SR, i

Energy Waves % ¥ &

Energy travels through space rather like waves move across the surface
of the sea. Heat, light and other sorts of radiant energy travel in the form
of electro-magnetic waves, and the distance between the waves—
called wavelength—determines the nature of the energy. Radio waves
may be metres or even kilometres apart. The waves of radiant heat are
less than a millimetre apart while the wavelength of light is measured in
millionths of a millimetre.

Electro-magnetic waves travel through space in straight lines at the
vast speed of around 300,000 kilometres per second. So, even long
waves arrive at a great rate.-For instance, kilometre wavelength radio
waves from outer space arrive at the Earth at about 300,000 every
second. This is called the frequency of the radio signal and it is another

way of looking at wavelength. If you stood on the shore and counted how




many waves crashed down every minute, you would know the
frequency of the waves. The frequency of light is of course very much
greater than radio. Many billions of light waves are reaching your eyes

every second as you read this!

EBEZEEBMEERIDBE . A HNEMXLNENESE
MEBHRNEIVERER, FRARKNKRSR BNEEREEEONRIE. T
LBENEBTXVKEEHAR, NBHRIKRBEREIZX, MR
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On a North Atlantic shore, A

a massive storm wave,

carrying a huge amount of

energy, breaks against the

rocks.
HEIKRTEEBE, —FEAXRE
wEEANESETESOL.



A Yellow-necked Mouse A
leaps vertically into the air.
Its kinetic energy will
become potential energy
when the mouse reaches the
top of its jump.
—RENREEQLEHE. BT
RIS, ENERET
REEE.

As a white cat leaps from »
a garden seat, its body gains
kinetic energy because it is
moving.
L-ROBMEEDER LB
i, ENSFRETHE, AN
EED-

" Kinetic Energy %0 %

Energy always has to go somewhere. It cannot be destroyed but it can be
changed from one form into another. When a cat climbs a tree, it uses
energy to get to the top. At the top of the tree, the cat’s body has
potential energy because it is high above the ground. When the cat
leaps from the tree, its potential energy is converted into kinetic
energy—the energy of movement. The crash you hear when the cat
lands on a tin roof is some of its kinetic energy being converted into
sound energy.

Clouds store huge amounts of potential energy because of all the
water they hold high above the ground. This potential energy originally
came as heat from the sun which caused water to evaporate from the
sea and rise into the air forming the clouds. Potential energy in clouds

is converted into kinetic energy when rain comes battering down,




In the late afternoon, storm
clouds are massing beyond
this lake in Botswana. The
water they contain represents
potential energy which will
be released when it falls to
the ground as rain.

BR, BREAZ RN LS
L. ZPHAESNKSREK
THEE, BMAKTBRIME LY,
BREWER .
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Water, high in the mountains,
has potential energy. It gives
up this energy as it comes

rushing down rivers and

crashing over waterfalls.
BLERNKATRE. BEME
MRERBER TR, \ 4

causing rivers to flow. Some energy may be converted into electricity

in thunder storms. Rain falling on mountains holds onto some of its
potential energy which can then be used to power hydro-electric

generators.

RESERARIE. EREREBEN, BEEILM—PEEREIIREANS
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This Rook has a very loud A
voice and he uses energy to
produce his harsh “caw”.
ERIXSSBENRK, EEFEM
REE XA BINIHBISR0YFS.

Sound waves are reflected
like other sorts of energy
waves. This Natterer’s Bat is
listening to the echoes of its
own high-pitched squeaks
and using them to guide itself
over the surface of the water.
PRI B K BIRE 8 IR — N
k5. XRBEREAEKBLY
78, BIFeBCRLNES
BORMNOSHKIEESIBC.

>

A male cricket sends a shrill
song into the Australian night
by rubbing his wings
together.

PSRBT BB R
F%ﬁmﬂpﬁAﬁxﬂﬂ%&
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Noisy Energy 7 %

Sound travels in waves rather like radiant energy but the waves are not
electro-magnetic. Instead, sound waves are compression waves.
These are waves of slightly compressed air which travel at around 340
metres per second. Sound has to travel through some medium—air,
water, wood or whatever. It cannot travel through space or through a
vacuum because there is nothing there to be compressed.

To produce sound, something has to vibrate. A plucked guitar string
vibrates, making compression waves travel outwards from it through the
air. It takes energy to cause the string to vibrate and that energy is
converted into sound.

Sound is very important to many animals and they use a lot of
energy calling to each other. The calls of whales are thought to travel

for more than 100 kilometres beneath the surface of the sea.
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Energy Does Work
(s R

S

When a squirrel eats a nut, the energy that is stored in the nut can be
used by the squirrel to do some work. For instance, the work the
squirrel does may be running along the branch of a tree. The squirrel’s
strong muscles convert energy from nuts into kinetic energy. But there
1s another sort of work that the nut's energy can do. This is keeping the
squirrel’s body warm.

So, if there is work to be done there must be energy to do it.
Mammals and birds are warm-blooded and many are very active. They
need a constant supply of energy to keep them on the move. Cold-
blooded animals, such as fish, use much less energy—especially as
they can glide through the water so much more easily than mammals
can move on land. Surprisingly, it takes hardly any energy at all to keep
a streamlined fish moving at a steady speed, and it will go on gliding
forward for some time after it has stopped swimming. Energy is then
needed to get the fish moving again and to speed it on its way. It is this

acceleration that requires energy, not movement on its own.

S—SNEIZRRY, REOABGHESTLIRINESARIE—EDD.
(20, MEILIERS EROER. INEETOTNTLISMERREXRNEES
RIADIEE. BRERNESLES—MER, MERBNENIRE.

R, BREQIBBENNEHEESE. BADNNSEZERDNY. S8
BREEK. ENECH)PF2 RS, AN, W8, HA
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ftLBEB4R S .

This fat Grey Squirrel is opening a nut. The kernel
will provide the squirrel with energy so that it can
scamper about and keep warm. >
ERULHOIERMBIEATH—TRR. BRORZ
B TERMtES, BTN EERIHRIFER.
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A baby Siberian Chipmunk is
eating a sweet grape which
will give him energy so that
his muscles will work.

— RN IBBFN T EERIERE
iZ—HEAE, ABIULER
HEESFBEHMAIED.

Leaping from a shallow
stream to catch a passing fly

is work for this Brown Trout,

and it needs energy to do it.
ERTHM — RILZPREAIE
XR, ERREERTEHL -
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Ripe Sweet Chestnuts are A
packed with energy when
they burst from their prickly
cases in autumn.

KR, SRR ESTMNDEIL
BTN PIRA T KA RSEER.

The baobab or boab tree >
stores energy in its bulbous
trunk.
EaamNaECRILNF PR
FEES.

& Storing Energy 5 5 4 ¥

N

Energy is not always easy to store. Take light energy, for instance. You
cannot put light in a bottle and keep it there. Even heat is difficult to
store. You can put hot water in a bottle but the heat in it gradually
disappears until the water is at the same temperature as its
surroundings. The only sort of energy that can be stored for any
length of time is chemical energy. Chemical energy has been stored
underground in coal and oil for millions of years.

Plants have developed many different ways of storing chemical
energy. A nut is a concentrated energy store. It contains carbohydrate
and oll, both of which are rich in energy. It is no wonder that squirrels
are keen on nuts! Of course, the energy in the nut is not intended to
become fuel for a squirrel, but to help a new nut tree to grow. Other

plants, such as potatoes and carrots, store energy in their roots, onions

store it in their leaf bases, while sago palms and baobabs store it in

their stalks.




EBARESTRGE. MEHERR, MTEEERA—THFEREEE  Energy storedin A
. SRR IESER. IMTLUSHKMA— RS R, B2k  theroots of the Yellow Skunk
BABLZHEE, BINCHLNFESRERE. REHFEX—PEETy Cabbage not only grows this
M EEEKNNE. (e EEEn TG HOK nEnEe — magnificent flowerin the

spring, but also produces

Ao

EYPERSIMBEFHZENST. —NERMEDPHETRIER. H
DEBRK SRR, MXRPIRESEFSNES. ERNEHLLS
MIZRE. LR, REFEFESHRRANT SNRRESEPENN, MEA
TEPFENRBRM. DE—LEY. BUSLENBS . BEEET
TEeURE, FRIGBEETHE, MBI IREENKGREEBEET

enough heat for the flower to
melt its way up through the
SNOW.
EEEEBEEMNNSERIPOIEE
BRUETREES X LMW
R, MAXETERBNEES
LAk BERWEMHL.



The Barking Gecko lives in
Western Australia where it is
warm for most of the year. It
stores energy as fat in its tail.
ISEERLEFE - FLPAIBH
HESRRENTRAFNT, ©
EegtUsih A GEERERP.
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Pikas live among rocky
mountains and make hay by
cutting green plants and
drying them in the sun. They
store the hay to eat during
the winter months.
BRETESOAENZFULP
ENRREENHERB TR
HFHIRFE. EIEFTER
BEXUBAEZZNNTAZER
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Most animals store chemical energy in their bodies. Fat and oil
contain more energy than other organic materials and so animals
carry their energy stores around with them in the form of fat or oil
deposits. Fat can be in a layer just under the skin. This is a good place
to keep i, as fat is an effective insulator, protecting the animal against
cold. Species that live in hot climates do not need to be insulated and
so tend to keep their fat in lumps. Camels have fatty humps on their
backs and some sheep and even geckos have thick, fatty tails.

Before fat can be converted into usable energy, it has to be
chemically changed so that it can be carried by the animal’s blood to
its liver. There the energy is stored temporarily in a form that is ready
for immediate use.

Some animals not only store energy inside their bodies but also
collect together stores outside their bodies. Mice, squirrels, beavers
and several bird species spend a lot of time during the autumn building

food stores to tide them over the winter months.




