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What Is Energy?

We hear a lot about energy these days.

Enerqgy isvery wnportant to aliof us,-_

" Weuse it'in mnny forms'each day. We
can’t seet,but we can see and feel

. what |t.does.

“some distance:

#*

..

~
_'The word “energy’ can have a

number of different meanings. but in

this book cnergy will be used as it

}is by scientists @nd engineers. It will be

closely associated with two other
words whioh have special meanings to

the scientist: “work™ and “power.”

The s&ientist says we do “work”™
when we push or pull something for
“energy’ is the,
_capacity to do work, that is, the ability
to make sbmethmg move: and"

J'pPower is the rate at which energy is

produced or used.

When you raise your drm you use
ermergy. The bus;geing down the street
and the plane flying overhead aré
using energy. The energy we see in the
motion of objects is célled
mechantcal energy.” But energy
‘exists in many less obvious forms. Heat

.

,is a formof energy. and so is

Q

:E EKC

electricity Chemical energy holds.
materialstogether, afd the water
.behind adam or a rock-on the top of a
zlrfj are forms of potentidl energy-

il these forms of energy are uséful
us bécause we can stqre energy in

Aruitoxt provided by Eic:

»

¢

one form, transfosm it to another,

transport that from place to place. and

then transform it agaifn-to do work
for Us. For example, coal stores

-themical energy. It can be burned to

make-heat energy. Heat can run a
generator to make electrical energy.
The electricity passes over wires to
run.a motor and the motor can beat.
our eggs. » )

You can see how important energy is.
But, is there enough energy to do all

the things all the peoplé on earth wan{?

The fact is that most of the e y we
use today in the United Sta esjcomes

* from oil. The world has a 30-'or .

40-year supply of oil left: most of that .
is in foreign countries, and its price
has risen'sharply. What will we do when
we run out of orl’) ' :

An average person in the United States
uses as'much energy as 25 people in

—— some other countries, such as China.

All of those billions of peop|e wotild
like to live as well as we do. Could we .
possibly find enpugh energy to meet
all their needs?

1 . N 3

>

A Project To Do: An Energy Chain

Select any ntem you ‘can see w your
home. school, or street L35t the kind of

enerqgy assoorated with it. lWh"rt

5

Aransform’

energy makes it run? Do

-energy from one kind to another?

Does it store energy? What kind? What
kinds of energy were used in its .
manufaclure? What energy do yo

. meed to useit?
~Write a one-page essay des&ibing

the energy chain associated with the
object you chose,

Where Does Energy Come From?
Fossil Fuels . .
Millions of years ago, p|ante lived

and died in forests and swamps which

covered parts of the earth. New

plants grew and died on top of othets:
and this chain of growth and decay ?
formed a rich, soft material that looked.

. like rotted wood. Over millions of

yearsnthe earth’s surface sank, and
water from the oceans rolled.over the ™™
layers of rotting plants. The immense

pressure and weight of the water, plus

' heat and bacteria, changed the .

rotting plafts into “fossil fuet’ —coal
oil, and natural gas. , .

Petroleum

One of the most |mportant fossil fuels
is pettoléum, or crude oil. Oil is
trapped in porous rock beneath the -
surface of the earth. To find it, we must
often drill thousagds of feet. Drilling
rigs can be set'up an’land or in -

" the oc¢ean, whergver oil can be found.

Taking oilfrom whére it is discovereds

! -
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(a) Windmills harness a free source of energy.
(b) Electricity is oty most useful form of energy. |
(c) Water power hasjgeen used for penturies.
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however, req\uires a great deal of
_human and machine energy. At the.
present time, we don't produce
- enough oil in bur country to fitl our
energy needs and must import one- '
third of oyr oif from foreign sources.
‘Every day we use products made .
from crude oil. Some is used as heating
oll to keep.our homes, apartments,
and office buitdings warm. Some is
‘used as gasoline and motor oil for
. our au,tomobiles, trucks, and buses.
Kerosenefor jet aircraft, diesel fuel for
trucks and machinery, and asphalt for
our roads all come from petroleum.

Oil is also used as a feedstock, or

raw material, to make new products
and conveniences. The plastics
industry uses petroleum to manufac-
ture packaging, furniture, and toys.
Manmade fabrics, such as Rylon, have
been developed from petroleum. -
Even sbme medicines are derived from
, petroleum, as are.many chemicals,

and fertilizers. :

Natural.Gas = ‘

“Natural gas is the cleanest burning
of the fossil fuels. It is ugually the most
" convenient fuel to prdduce and use.

.| Natural gas'is trapped jn fayets of rock -

frequently found with oil deposits.
The United States still hasuntapped
reserves of natural, gas, but the

@ thodsof recgvering it are expensive.

wells to fecover new natural gas that '
we use more energy than we produce.
. ) [

In 1973 natural gas accounted for

31 percent of the.United States’ energy
needs. Natural gas is used for heating
buildings and water, industrial
processigg, and for cooking. FBme
scientists say that there will be no
natural gas left by the year 2000 if we
continue to use it at.our present rate.

"Coal ¢

. -
Goal'is our Nation's most abundant
fossil fuel. it is used to generate
electricity and in industrigs such as
steel. Two methods ofggining coal are
used today: strip or surface mining
and deep or underground mining.
Current coal production is almost
evenly divided between these
two methods. - ' .

Surface mining,.used when the coal

lies close to the surface of the earth,

is done by giant shovels that strip

away the earth on top of the coal seam,
= and then scoop the coal from the earth

—the land is “stripped” away. Most of

. the mining in the West is surface

mining. But in the East, coal & mined

by both surface and under-

ground mining. -

Underground mines are tunneled
beneath the surface of the earth to
reach the coal. Our oldest major
deep mining area stretches along the

. -

. generators to produce electricity.

‘near hotgspg','zps,'Wate'r captured from . <,

Appalachian Mountairis from
Pennsylvania to Alabama.

There are great reserves of coal in

the Western States. Mestern reserves
have.been developed slowly ¥ .
because of lack o'fAn,.dustry.and water
in the areas near the coal and because
of coricern for the environment. The * -
costs of land reclamation must now be:
considered in the overail cost of

coal production.

"Renewab,le Energy Sources - | .
Geothermal Energy o,
(Geo-Earth; "l’h'erma|-Hol) ]

. L )
The problem qf.disappeari‘ng fossil
fuels is-being tackled by imaginative .
people who want to use fuels which

- are “renewable” — fugls which cannot

‘be “uded up.” Sources of energy
such as water, wind, and the sun
are renewable. .

1
There are many places where the
natural héat of the earth combines with
underground water to make steam.
This steam is harnessed to run

(Geysers like Old Faithful in Yellow-
stone National Paryﬁe egamples:
of steam power.). -’

Natural hot water can be used to heat

" buildings as is done in the entire -

city of Reykjavik, the capital of iceland. -
Boreholes are drilled in the earth’ .
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| .(9) Lighting our cities requires vast amounts

(a) Rallroads provlde a very emclent means ' t
of transportation. .

" (b) Highways have been buiit for business and

pleasure travel. . o

. (a) Jet aifcraft provide our fastest but most L

“energy-intensive” means of trave).

| (d) Many products are made from petroleum. .
" (e) Gas meter measures use of natural gas. :

(f) Coal is our most plentiful tossil fuel.

of electricity. .
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these holes is pumped to st@rage stin’s heat. The heat is transferred scientlsts think that we can develop

tanks and pumping stations and then - . to airorto aliquid, usually water, “solar plantations” with special plants

to the consumers. . which is then circulated to a container grown to produce energy. We can
i Geothermal heat is clean and mucHh where the heat is stored or used. get energy from plants by burning them
X | or by changing them into A

less expensive to use than that from
fossil fuels. However, the steam .~
produced sometlmes cantains *
objectionable gases andhot’ spring
water sometimes contains more
dissolvedisolid materials than
are considered s?fe and mgnageable.
Also, much of the earth’s heat is buried
.50 dgep | that it is pot now useful At

\ the,p resent time it does ot pay to drill
\more than 10,000 feet to get the «
e%th's heat. Séientists and éngineers

* areworking to overcome these :

prob@ergj Most of the potential for

w0 Ty,
-

geotharmai-energy«in th|s countty ties
in Califorpia, Montana and other
Far Westarn and Gulf Coast States.

Solar Energy

" The sun is our major source of, energy.
Its enargy is used in many ways.
The sun giveg us energy as light. it s
f atforbed and used by plantsto .
manufacture fogd. and it gives us heat.
which we have lust started to learn ™
how to use, The energy provided by the
sun is renewable &nd clean.

The most practical use of soIar
energy today is in direct conversion to
heat.*One method widely used
Q

isists of a flat surface to absorb the

N\
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Withip the next few years we may see
the sun’s energy used for heating and
cooling buildings. Nearly one4ourth

of the energy used in the United States
is used for heating, cooling, and
supplying hot water for buildtngs Solar

.- energy could greatly help in our effort

.to use.lrss of our nonrenewable fuels.

“Many expe;nmental homes are aIready
partially heated by different kinds

of solar systems. These are being
carefully studied to show.how -

the design of new houses should be
changed to make more efficent use of
solar energy. Some schools have . .~
recently Been equifjped with
experimental solar heating systems.

A second use of solar energy.is the

, solar cell, which absorbs energy from
the sun and converts it directlyto ./
electricity. This system provides magt
of the electricity used on unmanned .
space flights. This system is still much
too expensive for home use. In the
future, research and mass production
may cut that'cost enough to provide
another new-source of electricity.

Solar energy is also transformed by
plants Into stored chemical energy in a
process called photosynthesis. Some

3
®1

other chemicals such as methanol to
supstltute for gasoiine.

‘A Project To Do: ' i
A Solar Information Clearinghouse .

Homes in almost every part of the
eountry are already using Solar energy.’ 4
But many buliders do not know howto
get solar panels or design solar homes,
Start a soldr cielringhouse for the
local library or technical schoal. Find
all the articles you can on solar
heating. Ask local architects to help.
.Include the location of nearby
- solar-heated homes in your c[ear'mg-
house. T8Il local congract about
your project and as%r ,
any mformatton they may have

Wmd .

iThe source of wind power is the sun.
‘wind energy is a secondary form ' J
of solar energy. Man has harnessed’ '
wind to do his work for centuries.
In our own American West, windmills
umped water, sawed woogd, and .
generated electric power for half a
: oentury. From 1880 to 1930, over 4
6 millidn windmills generated electric ]
power in the West. After that, cheap" i
fuels were found to be better. Now that ]

-




T Y’"‘v"

* tuel is expensive thete will be more
nead for'a modern kind of wsndmltl

winds strong enough to use are found
in the Great Plains and the Northeast
States. We have seen that the Western
ploneers made great use of the winds
on the plains. The wind averages more
than™t2.:miles per hour.on the Western
Plains and in the Northeast. it is strong
and constant enough to be of real
value. Practical wind-driven powe[-
plants could probably generate nearly
20 percent of our electrical needs by
‘the year 2000. .

Someday, we may havé Iarge-scale
wind generators to serve millions of

" people rather than just one house.
They could give us clean, cheap power.
However, scientiats must learn more
about wind behavior to find out how
much power can be generated‘and
the most efficient equipment to_use.

- Much of the work and the experiments
that have been done for the aircraft
industry op the movement and effects -
of wind will help in developing wind
power. Experimental wind power

systems are planned to make €nough

.electricity to serve about 100 .
homes, and Iater as many as 10,000.

Eleclricny ’ +

.

Electrtclty is a form of energy caused by

the presence and motion of electrons,
Q toﬁs, and ‘other charged parttcles

E‘Iectrlcat’g‘ can be seeninnatureas - - -
lightnihg. it'can be felt as a spark when»

you rub your feet along some carpeting
and then touch another person or
object. Commercially, electricity can
now be ¢reated from all fossil fuels, .
watet power, chemical reactions, -
nuclear fission, the wind, and the sun.

. More and more of our energy needs

are being supplied by electricity.

Electricity is one of our most useful
forﬁt&of energy. It can light, heat, and
cool our homes, schools, and office
‘bui|d|ngs Itis the basis for radio, *
‘telephone, and TV. In-addition, fnost of
our labor-saving dévices depend on

- electricity for power — clothes washers

and dryer$, dishwashers, water'

" heatefs; these and many more home
apphanées place heavy demahds
on our electrical supplies.

A Pro;ect ToDo: Reading the Meter

_Electrie mefers measure the amount

of electricity used. The measurement

kilowatt-hours. (1 kilowatt = !
00 watts.) This is the amount of

etectridity needed to burn 10 100-watt
light bulbs for 1 hour. (10 bulbs x 100
watts x 1 hour == 1q00 watt-hours, 6r

1 kilowatt-hour,) Most eléctric meters
have a seftof dials which are read in
multiples of 10. The dial on the far right
indicates tens of“knlowatt hours; the*
next one, hundreds 6t kilowagt-hours; *
the next dial, thousdnds of kilowatt:

»

be tricky because some of the dials
read clockwjse, others counter-
clockwise. When the pointer is between
two numbers, take the lower number,

The illustrations on page 6 show

.diffefent sets of meters. Can you read

them? We've put the answers upside
down, so you can check youyself.

Hydropower

One of.the earliest erms of energy used
by man was the energy of flowing water.

°If you travel around the country, you
can still see early water wheels which
transformed the energy of flowing ,
water into mechanical énergy to grlpd
wheat, run textile mills, %‘nd do many
other forms of useful work

Water power igan impthant source~"
of electrical power. Huge dams wefre
built on our largest rivers to harness
this fornr of energy. Water from these
dams goés through sets ‘of propeliers

‘like fatblades, called turbines,

Turbines make huge’ magnets whirl
past coils of wire, creating elecyyicity

% that is sent out for digtripution to

homes, f'actonesﬁ scho%ls and citles.
Nuclear Energy H

All the matetial around you fs a very

concentrated form of energy. But we
do not yet know how tq easily change -

'thls “mass” mt&useful energy. .

1

~.

"hours, and so on. Rea_di_ng_me' dialscan
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. ~Kilowalt.-ﬁours .' '
* ‘Wultiply By 10°
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~_iMultiply By 10
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kilowatt-hours.
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“The onlj/ practical way\SCi'entists have

.- yetfound to change mass .~

intq energy is by “‘nuclear fission.”
Nuclear fission takes placé when
the hieart or core of a very big atom is .
broken into two or more parts. Even,
~avery big atom is very small, smaller

than anything g person can see even °.
. with the most powerful microscopes.
Theratom'is the smallest part of .
matter that can still keep its chemical
properties. Itis composedofa -
center, the nucleys, surrdunded by a.
swarm of electrical particles called
electrons. If we can hit the correct,
atomic’nucleus just right with another
particle, called a neutron, we can’.
make it explode, giving off energy,
- radiation, and a shower of other
neutrons. If one of the new neutrons:
hits another nucleus, that too can,
explode, and we may set up a “chain -

u reaction” of many exploding nuclei,’

N ¥

'O e that nuclear power can be an im-

|- R | Cortant way toveonserve fossikfuels.
T D - ’ B :

~ “This chain reaction is difficultto ™,
" control; it is.hard to keep the reaction

going, and there are-problems in getting -

just the right amount of energy we need.

Engineers have succeeded in design-
ing nuclear powerplants to take ad-
Jvantage of the energy stored in the
atom. Since 1 pound of nuclear fuel
such as uraniym, thorium, or plutoni-
um can give off as much-energy as 3
million. potnds of coal, it is easyto’

Today, only about 1 percent of our

- endrgy comes from nuclear power-
plants. But, over half the new electrical
powerplants being built or planned
are nuclear powered, so nuclear fission
will become more importarit inthe future,

There is another way to get energy
" from the atom which may someday
rove to be amajor source of energy. .
That is “nuclear fusion.” Whereas
“fission’ is the breaking apart of heavy
ctei, “fusion” is the sticking -
ogether of very light nuclei, such as
those of hydragen or helium. Scientists
still need to.come up with'a major '
breakthrough before huclear fusion
can be'harnessed, but mariy* .
labotajories around the \?/orld'are
working on nuglear fusion.,

“There are serious problems which
must be overcome 'if nuclear power is
to become an abundant source of
electricity irfthe futur®, Nuclear power
is relatively expensive. Nuclear '
powerplants must be safeguarded from
explosion, radiation leak, or theftof -,
material which could be used for
nucledr weapons. Qur environment
must be kept safe from the radioactive
wastes generated by these plants,
arfd from the heat (*‘thermal,pollution”)
which could upsetthe balance of - . .
nature if nearby waters, All the ~
safeéguards that we rightfully demand

v

“for protection=and reliabtity will add to

the expense of

v .

nuclear power, justas

%

* ¥

- they will insure that such energy _

. . ) .
‘There are mary otjer potential
" sources which also need.more study .

“States disposes of millions of tons of -

-be Gonverted to methanol tq substitute

" short supply.

E

L
5 el

converters age “good g!eighbbrg,;.” .
The Future- .5 ¢

Solar, wind, geothermal .and nuclear
energies are resources of the future.
Today, no more than 3 percent of

our Nation's energy is-supplied by -
these sources. . o

t

A

and development. Curreritly the United . "4

organic wastes, neither ret_urfning the

valuable organic materiais to the soil . .-
nor cqgverting thefn to useful energy.
Some of these waste materials could" . -

for gasoline, to methane to incredse

- our supply of natural gas, qf burned '

directly as solids, lik¢ wood which
was ougprincipal sourte of power in
the 1800’s. Tidal power, fuelcells, ;.
iocean currents, ocean thermal differ-
entials, free hydrogen and:osmotic, -
pressures dre other potential energy
sources heing examined as future &
supplies. ‘ DR -

| R

In &pite of these potentials, for arlong
time yét .oil, natural gas, and coal .
Will'havé*to. be our major. suppl_ie$ of -
energy, and these are in dangerously,

.
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How muchenergy
can be saved
by recycling?

New aluminum uses 20 times as much
energy as recycled aluminum.

New paper uses twice as much energy
as recycled paper.

Artificial fabrics use 10 times as
much energy as natural fabrics.

Energy Conservation

Energy‘Conservatibn Saves
Our Resources :

-
For years we have used energy as if
we would always have as much as we
could ever needScientists and
engineers always seemed able to find
new sources of energy, new ways
to make it cheapet. and new ways-to
use it to make life more pleasant.

K}

Not only has the amount of energy

‘each person uses grown over the

years, but the number of people using
energy has also growg, In 1900 there
were 75 million people in the United
States and each person used 100
million BTU's of energy. Today. there

“are over 211 million Americans.

each using 300 million BTU's of energy.,
At this rate. all our energy supplies will
soon be gone. Already we can estimate
how long our fos$il fuels will ]ast.

Coatis by far our largest fossil fuel
resource Atcurrent rates of use, the |
United States has more than a 500-year
supply. However. as our available
petroleum and natural gas reserves are
userd up, wa can expect coal to be

used at even faster rates in the future.
Coal may then be substituted for oil

and natural gas. If this happens, then

.0ur coal supply may run out much |
.8 ,()mwr than expected ¢

~

(nur"n_ some new o and natural

EMC o

Aruitoxt provided by Eic:

‘e

gas may be discovered which could
extend the time before all our fossil
fuels are gone. But only by conserving
energy — by using less and stretching
out our remaining supplies —can

we really count on having the time we
neéd to develop new energy sources °
in the form of solar. geothermal, and
nuclear power.

A ot of enerdy is used by mdustry

to process and manufacture the many
things we buy. Generally, products
made from used or.recycled materials
take iess energy to make than do
products made from new materials. For -

-example, it takes only about. 25

percent of the energy to make steel
from scrap steel as it does to use iron
ore; for aluminum, the figure is less
than 5 percent: for copper. 5 tp 10 per-
centsand for paper, 60 to 70 percent.

In the same way, thr.OWaw:':ly bottles o
and cans represent wasted energy, as
well'as wasted materials. Usually,
returnable containers for beverages
need only ene-fourth as much o
energy as one-way bottlestand cans.

-A Project To Do: Recycling

You can helpconserve our supplies
of energy by suppwting your local
recycling centér.

At home, separate inlo different -
containers clear glass. green glass,
amber glass. aluminum, and other

.11 v

metals. Find the nearest recycling ‘ '
centers for each ma.erial and Be suré
your collections are taken there. °

Energy Conservation Protects
The Eﬁvnronment ‘.

The more energy we use, the mgge wé ,
poltute our environment. This happens
in a number of ways. The exhatist
fumes from automobile engines are the

" source of 60 percent of the air pollution

throughout the United States. Even
small amounts of these gases .
can injure plant life and human health.

. Scmetimes suntight and weather will.,

interact with auto exhaust to produtce
a condition we call ‘smog.” Smog is
highly irritating and can cause t
problems in breathing. It can even
contribute to the deaths of persons
already weakened by age or illness.

Production of oil can also endanger
the environment. The nature of the
hazard depends on whether the oil is

.drilled on land or offshore. Wells

drilled on-land can have a bad effect on
the air, the water, and the land itself.
Pollution of the land and nearby water
can result from oil spills, “blowouts™
(uncontrolled oil gushers), and salty

. waters that come from the well.

Risks connected with offshoret«/ells
include accidental spills and leaks
from the oil source. Oil can kill ocean
plants and animals. or it can spoil

the flesh of fish and shellflsh and make
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(a) Oid autos can often be recycled as
scrap metal. ’ .

(b} Synthetic fibers come from pf’troleum -~

{c) Newsprint to waste paper only takes a4 few
days. but 1t can'also be recycled

. .
.

-,y .

A\l
them unfit to eat. Many nationg depend;
, on food from the sea. In addition,
massive offshore oil spills can pollute
beaches and marshes, destroying
recreational areas and wildlife
A nestrng.grounds

‘We are all familiar with thd."smoke”
that is given off by burning coal, oil,;or
wood: This smoke is a kind of air
pollution. Fewer homes today have -
coal furnaces than was ttue 20 years
-ago. Coal for home heating has been
largely replaced by oil, electricity, and
» . natural gas — partly becafuse they-
are cleaner, and also because they are
more convenient. But what this often
means is that although lesg coal is
~burhed to heat individual homesxgreat
‘amounts (nust now be burmed in
powerp!ants to generate electricity.

Electric utilities in recent years have
spent targe sums of money to “"clean
up” the smoke caused by burning
coal to produce electricity. Complex
equipment can remove particles of
"soot” as well as unhealthy gases that
are given off by’burning coal. However,
" «cleaning up coal smoke is very
expensive and, besides, small amounts
(of soet and gas can still escape up
the stack and contribute to air poliution.

Not only does burning coal cause air
poliution, but the process of extracting
r‘nl’ﬂ from the earth can cause water

~ o

Aruitoxt provided by Eic:

E lCtron and’gesult in great danfage io .

the land. Quring surface or strip
mining, large areas of forested or
fertile land may be destroyed.to,gedat
the coal lying underneath And,

in tunne’ mines; underground water
sources are disturbed, causing water
to seep through the mines, picking

up unwanted acids. This acid mine
drainage pollutes the rivers, killing

fish and water plants.

While nuclear power stations do not
polute the air, they do produce
poisonous radioactive waste materials.
This “‘atomic trash™ will remain
radioactive.and highly dangerous for
perlods of 25,000 years or even longer.
At present, there is no completely

‘safe way to dispose of the radioactive

waste from riuclear powerplants.
Instead, the waste is placed in special

" containers and is "'stored” on a_

permanent basis, guarded and watched
over by the Federal Government.
Although no serjous pollution of the
environment from reactor wastes -

has occurred, there have been spillsw,,

and leakages of stored wastes. The -
ptoblem of han:Hling and storing
nuclear wastes will get more serious as
more electric power is generated

from nuclear reactors and more wastes
are produced

Another form of pollutron is from
waste heat from powerplants. Too
much heat introduced into a’stream or
river can kill fish and plants found

'. _:v 1 2 . .

~ tHere just as surely as acid '

mine drainage, untreated sewage, or
chemical wastes. Electric powerplants,
indiuding coal-fired plants and those
that use nuclear fuel, require large
amournts of waterfor cooling purposes:
Many utility. companies have huilt

" *‘cooling towers™ designed to release

most of the heat from the cooling  *

water into the air by"evaporation.

Water at lowered temperatures is then

returned to the river, effectively '

reducing thermal pollution. But cooling

towers are expensive and, in the case

of plants situated in desert areas (some
of the Western States), the water that

is evaporated may he badly needed

for jrrigation.

Air and thermal pollution, acid mlne

drainage; and:damaged landscapes —

these are some of the costs of the

energy we use. Expensive equipment

can help reduce environmental |
harm — but there is another way, too. '
By usmg only the energy we really *

need we can help keep the -
envrronment ‘cléan and livable. , -

Energy'Cons_ervahon Saves Money'

Another very important reason for - *
saving enefgy is the money you can |
save. Savings, of course, are |
important for yourself and your famrly ©r
But savrngs in the amount you pay for |
energy will help your countras well. |

During periods of inflatjon the costs T

¥
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gf almost all goods and,services rise at
an abnormal rate. Everyone finds that;
his dollars buy less—and thiscan . - *°
mean serious hardship for many.

- Inflation is especially hard on people

with lower incomes, and elderly .
people living on fixed incomes, such
_.as Socidl Security..

One of the reasons forrising prices

is an imbalance between the supply
and demand for goods and Services.
When something is scarce and desired
by many, prices tend to rise. By using
.less energy, we can make the supply of
energy mere nearly match the demand,
and energy prices will tend to remain
miore stable. Thus, saving energy can
help hold down inflation.

By using less energy you will also help

hold down the amount of energy —
mcstly petroleum — that we must

buy from other countries. You know

that an individual cannot afford to

‘'spend more than he earns over along

.period of time. The United States

cannot, in the long run, afford
. to purchase more from foreign
countries than we earn from the goods

* we sell abroall. By heping hold down

the amount of energy we must import,
you are helpmg us maintain’ a healthy
balance in'our trade with other natlons

A Project To Do: Energy Monitor

i @ re’'s aproject which conservés fuel

| i

1. Find yaur gas or electric meter |

. (or both). Make sure you know how to

read them. {See project bn Meter
Reading in-Chapter 1,)

2. Takea reading on Sunday evening,

and compare jt with the reading the

following Sunday everiing. How much

energy did you use? o

3. Make 4 list of everything in the
house which uses that energy.

4. Now work out a plan with your

family on how you can cut down on the . e
use of that energy for 1week. :

Write down your plan and tryto get -

everyone to agrée to follow it.

5. Again measure the amount of gas

or electricity used over a week when ' o
your family was following your ‘
conservation pian. How mych did you

save? Could other factors Such as

cold ar hot weather make a difference?

6. Compare-your home's energy use
with your friends. Why are S
tPere differences?”_ :

] S |

Emci saves yourfamily money.. v )

-
- . . ¢

[
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An air-conditioner

A color TV (tube)

®

A dishwasher

A black and white TV (solid-state)

A hair dryer

An egg beater

900,000,00
180,000,00

BTU
/7yt

BTU
/yr.

40,000,000 %
9,060,000 %}

9,000, 0,000 %

BTU
/sy

4,000,00
2,000,0007
150,00
50,00

BTU
/yr

BTU
/7 yr.

Uses of Enefgy .
How Is Energy Used at Home?

A few basic facts show how important
it is for Americans to save energy
at home. Almost 20 percent of all the

" energy consumed in the United States

is used in our 70 miltion households.
That includes more'than half of all fuels
used for heating buildings and about
a third ot all the electrigity. T

More than half of the energy we use

-in our homes goes into heating

and cooling. Heating water takes about
15 percent. Lighting, cooling,
refrigeration, and operating apphances

. account for the rest. What appears

to be small savings in the average
household can add up to sizeable
savings for the Nation if every family
in the country takes part in the effort.
In addition, every family that saves
energy at home will be saving money.

Our home heating and air-conditioning
systems use the greatest amount of
energy of all. Therefore, they provide
us with areal-oppo rtu ity to save
energy. When outmdeltr leaks into
your home in the winter, it adds to your
heatifiy bill. It also adds to your gas

or electric biil in the summer if you
have an air-conditioner. Winter or
summey, it adds to your discamfort.

¢ ~omeone punched ahole 6 inches

EKCIQ and 5 inches wide through the:
I .

wall of your house in the middle of
the winter, you #ould plug it up with
anything you could find. If you

didn’t, you would have an opening of

" 30square inches with the winter

winds whistling through it day and
night. A crack %-inch wide around a
normal-sized outside door has a

total of almost 30 square inches, yet
some homeowners ignore this

waste. Our project will be to close as
many. air leaks as we can. Why

throw away heat”

Pro;ecls To Do:
Caulking

_ Check all the outside doors of.your

home, including any door into

an unheated attic or garage, to see
whether there are cracks where a door
framé meets the wall. Look along the
edges of the frame, both inside

and outside the house. Foronly a few
dollars, your parents can geta

~ caulking gun and a tube of white )
caulking at'a hardware store. Fillany -

cragks with caulking on both
sides of the door. Do the same for
window frames.

‘Weather Slﬂpping

There are various kinds of weather.’
stripping you can use to seal the

" cracks around windows and around
" the'top and sides of doors. There are

other insulating devices that attach

! '15,

to the bottorrof a door (called “dgor

bottom’ or “sweep”) or to the threshold -

below the door. Some of these also,
keep out dust, light, noise and moisture
as well as hot and cold drafts.

Some types of weather stripping
come with adhesive baeking; you peel
the paper from the back and stick

the strip to the dooror wmdow frame
to fill the cracks. Other types *

can be installed with small nails.

You will need to look at the way your
doors and windows are made before
you decide what kind of weather
stripping to use.You can get advice on
what to use and how to apply it «
from your hardware dealer. Weather
stripping packages also

have instructions on how to apply

the material.

- Weather stripping-is not expensive,

but it is effective and it quickly pays
for itself in fuel savings. -

Quick Check

. After your caulking and weather
stripping job, check for leaks. Cut a
- strip of plastic food-wrapping film

about 8 inches long and 2 inches wide.
Wrap one.end tightly around a pencil,
so that about 6 inches hang free.
Using the pencil as a handle (hold it
horizontally), pass the plastic film

.. around the cracks of -aII‘H’oors and
. windows. Keep it about 2 inches away.

"
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(a) Drafty windows waste energy. :
(b) Lower thermostat to 68 degrees on winter
days to save fual. ’
(c)Dripping hot water wastés both water
and energy. . C s

. If any air is coming in or going out
through a crack, it will make the piastic
ripple or wave. Wherever it waves,
you still have an air leak.

Other Things To Do:

There are lots of other ways to .
conserve energy and save money
, around the house. Here's a

qunck checklist.

Check List .
{1 Turn off all lights when not needed.

{lin winter, turn down your thermostat

to 68 degrees in the day and 60
degrees at night.

Oin summer, make sure the air-

conditioning thermostat is not fower

than 78 degrees.

‘T1se draperies and shades wisely.
In winter keep them open on sunny

_ days, closed at night; in summer close
them in daytime to deflect the sun.

[l if your house doesn't have storm
windows, an inexpensive substitute
- would be to tape a sheet of clear-
plastnc to the inside of all window
frames. This will provide an efficient
barrier against the cold, and for
about $7 you will reduce your fuel

- costs by about 15 percent, .
and make your home more
comfortablé too. °

ep a watch for dripping faucets.
]: MC”' how to replace the washers in

your faucets. Your local hardware
dealer :t'n probably give you guidance.

The you have a fireplace, look to see

if the damper is closed. it should be
open only when the fireplace is
being used; otherwise, you will be
wasting heat up the chimney.

[JDon't let the hot water run while

you are doing the dishes. If you have

a dishwasher, make sure it's full

before you run it. - -

How Is Eriergy Used in Town and City?

Energy is used in city living in many
ways. Electricity, which is used to light
streets and buildings, and sometimes
cool or heat stores, is generated by

"buining il or coal or naturai gas, Qr'in

some places by using the energy
stored in the atoms of uranium
(nuclear) or the forces of running
water (hydroelectric). .

Most office buildings are hoated with
oil or natural gas. Gasgline and diesel
oil move cars, trucks, buses, and

many trains. Our factories get the
power they need to manufacture their
goods from coalgnatural gas, or oil.
Food, aluminum cans, and many
products sold in shops require a great,’
deal of energy to produce and -
transport. Others, especially plastics,
are made from petroleum itself. The
consumption of energy does not end
when something is sold —we must

16

also count the resources which are
used up in disposing of our trash
and refuse.

We Americans use a trémendous
amount of energy — more per person
than any country in the world.
We have only 6 percent of the world's
population, but we account for 35
“percent of the world's energy N
consumption. Even countries with a
standard of living about as high as ours ..
(Germany, Denmark, and Sweden,
for example) usaabout half as much
energy per person as we do.

A Project To Do: Energy Survey

Much energy is wasted by our towns
and citiés. Shops may leave doors
‘open when ttigy are using energy to,
cool their buildings; office lights

may be left orrovernight; monuments.
may be flood-lighted; restaurants may
be kept too cold with air-conditioning.

You can help your town or city by
keeping a notebogk of energy being
wasted and the.a%dre'\ss of the '

place wasting it. !

With your classmates list all the places
you have all found wasting energy.

After three or more class members
have confirmed each energy waster on
the list, have a class debate to decide

if that use of energy is really wasteful.

After the debate and a class vote,

write Iettgrs to the three addresses




A Puerto Rican

. 40 million BTU/year

A Chinese
-, 13 million BTU/year

An I_n'dianv

An Ameritan
300 million BTU/year

A German
150 million BTU/year

A Russian

130 million BTU/year

100 million BTU/year

A Chilean

-ABJdud yonw moH

The World Average
35 million BTU/year

5 million BTU/year

~N

A Nigerian
1.5 million BTU/year -

¢1eakeur asn uosiad yoes seoq

A Nepalese. '
0.3 million BTU/year

N
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considered to be wasting the most
energy. Explain in your letter the
national need to conserve energy, the
class project you have undertaken, and
the way you think energy is being
wasted. Try to be helpful and suggest .
ways that the same job can be done
with less energy.

Other Things To Do:

"I Set up a display in the town hall
or city library showing ways to

save energy. T

I"} Ask the local stores to give special
price discounts otfjtems that save
energy. For exampl¥®sell 25-watt
light bulbs for less than 100—watt
light bulbs.

T1Write an article for the local paper
on the energy conservation project
your class is doing.

["VInterview everyone in your
neighborhood to find the ways they
are saving energy.

Energy in the Food Cycle

"How Is Energy Used in
Growing Things?

“You eat food to give your body energy.
Your body is like a complex chemical
plant turning the chemical energy of
food into the mechanical energy-you
use to run, walk, jump and play.

* @’“uneedthe energy of a glass of mitk
l: KC ride your bicycle for 20 minutes,

wll Toxt Provided by ERIC

or the energy of an apple to swim for

9 minutes. We measure electrical
energy in “kilowatt-hours,” but usually
we meastre food energy in “‘calories.”

What did you have for breakfast this

“morning? If you had eggs and mitk,

they probably hadn’t traveled far

to your table. But everything else had
been on a long trip: orange juice from
Florida or California, grapefruit from
Arizona, baccn from Nebraska, cereal
from Kansas by way of Michigan

or Minnesota, coffee from Colombia
or Brazil.

Ta produce the food fer our meal —

any meal — requires energy .. .for
planting and harvesting, fertilizer,
machinery, irrigation, processing, pack-
ing {in paper, glass, steel, aluminum,

or plastic), transportation,
refrigeration, and cooking. Not much

of that energy goes into your body, but
it takes twice as much energy today, -
for the calories on your plate, as it did
15 years ago. And this is not including
the use of the car to go to the
supermarket to buy food and bring it
home or the refrigerator you use

for storage.

In simpler cultures, éach calorie of

energy invested in food produced 5 to

50 calories. Most of the energy in

the food comes from the soil and the

air. Some highly civilized socjeties"

have done as well. In sharp contrast
1 "

R

industrial food systems such gs -
ours are almost reversed. It now takes
10 or 20 calories of energy to produce

just 1 calorie of food energy,

Qne of our greatest challenges today ‘

- is to find ways to stop starvation, feed
the hungry, share our agricuitural

abundance with the less fortunate —
and at the same time reduce the
waste of both food and energy,

A Project To Do: A Compost Pile

Obviously, no one person can
single-handedly alter the gigantic’and
complex industrialiZed food system.
But there are things individuals can do
which can help. : .

Put together a compost pile. This

wilt recycle organic wastes and at the
same time provide your garden with

a constant supply of natural fertilizer.

" You can save money in growing

vegetables and flowers by making your
own fertilizer. You can improve your
environment by avoiding pollution
from chemical fertijizers and you.can
save energy, since the production

of artificial fertilizers takes great
amounts 8f energy and chemicals

‘made from petroleum.

An outside compi)st pile is best and
should be started in early autumn,

1. Select a shaded spot, if possible,
to minimize evaporation. If digging i$




(a)

)

r.
I

{a) Food provides energy for the body.

(b) Victory gardens help fight the energy
shortage.

(c) irrigation' is' necessary for agnculture in
many areas.

(d) Food production requires vast amounts
of fuel.
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easy, go down as much as 2 or 3 feet.

.- Keep the soil in. a pile nextto the

" compost; you'l need it. If thesoil is
rocky, use fencing or build a box above
ground to keep the materials from -
getting scattered.

4 2. Mix different kinds of mat€rials in -
layers — 5 or 6 inches of leaves, a thin
layer of garden scraps and table
scraps, a thin layer of dirt, a thin layer
of grass clippings. and-so on. Every
time you add a layer, moisten with the
hose (but do not soak). Add matérials
and dirtevery day. =~

3. Every 6 or 7 weeks turn the pile -

_with a pitchfork to mix up the materials.
The purpose is to aerate. for air is
necessary to help thé compost
materials to decompose (rot). Make
sure that the materials which were on
the outside wind up inside, where

“the heat of decomposition “cooks" the
mas$s. Again, moistening with the hose
{but not soaking) will help “cook’ it

How soon your compost pile witl
_produce fertilizer depends on the type
- of materials, how well you have
kept it up, and, of course, the weather.
Although it will keep through the
winter, try to set it up so that it has
some time to get going before the
- 8now sels in.

Other Things To Do:
l: lCnrtanctory Garden. (A ‘Victory

Garden” was what a \/egetable garden
was called in wartime, when’'growing
your own food was a patriotic

‘nécessity. A victory over energy
"-shortages is just as important as a

victory in wartime.) If you have a

garden, use natural manures as well

as compost, and avoid chemical
fertilizers if possible. Also rotate the
crops and plant winter legumes,
which fix nitrogen as a green mantire.

["JUse the rotary hoe twice in
cultivation. Any and all these steps”
henefit the environment by not
polluting; avoid the use of synthetic
pesticides and fertilizers, which .

use petrocherhicals in their
manufacture, and save money. Why-go
out and buy synthetics when you,
throw away the natural thing?

" 1Use hand tools in the workshop
and hand lawnmowers, pruners, and

.clippers in place of powered

equipment in the yard and garden
whenever possuble

IWhen using gasoline-powered yard
equipment,’do not allow it to idle for
long periods. Turn it off when you are
not using it, start it again when ready
to resume work. .

['Your refrigerator uses energy to
store food. Keep count of the number

_of times the door is opened each -
- day. See if you can reduce the number.

i8

Energy in Transportation
How is Energy Used in Transportation?

Passenger automobiles consume about
14 percent of all the energy and about
31 percent of all the petroleum used in
the United States?

Americans own over 100 million cars
and drive each of them about 10,000
miles per year. Each automobile
averages about 700 gallons of gasoline
per year. Does that tell you how much
gasoline we use in the United States?
(Don't forget, these figures don't »
include trucks, boats, airplanes, or '
other gasoline enginest) :
\
|
\
|
|
|

We waste gasoline (and money) by
poor driving habits, poor car care and
mfaintenance, and poer trip planning.

If you have your driver’s license, there
is much you can do to help. Even the
young person who doesn't drive can
save gasoline by walking, riding a bike,
and combining errands into fewer trips,
rather than asRipg parents for a ride
each time something comes up. If

fuel consumption of the average car .
were reduced just 15 percent, the
nation’s consumption of petroleum
would fall by over 28,000,000 gallons
per day.

A Project to Do: Driving Record

To do this project, you will need to
enlist the help of all the members, of
your family who drive. Make a chart for
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(a) Sailing uses an Inexhaustible form of energy.

(b) Jogging saves fuel and is good exercise.

(c) Recreation need not consume our precious
energy resources.

(d) Bicycles conserve energy and avond

(a)

(0)
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poliution.

each driver and keep arecord of every
trip for a week. If you have a driver’'s
license, be sure to include yourself.
Record the purpose and mileageof
each trip. The charts might look
something like this:

© year?
]

DRIVER

i Date . Purpose Miles
Sept. 4 To work & back ‘14
Sept. 5 To work & back: 14
Sept. 6 To work & back 14
Sept. 7 To work & back 14
DRIVER o ‘
Date Purpose Miles
Sept. 4 - Grocery store 4 .
Sept. § Little League 3

practice

Sept. 6~ Gas station 4

‘Sept 7 Pianq practice 6

- DRIVER
Date Purpose Miles’

.Sept. 4 Movies 6
Sept. 5 Basketball . 5

. practice )
Sept. 6 . None .0

‘  Sept.7 Grocery store 4

When the week is over, study the
number of trips, their purpose and the

total miles driven. Develop a plan with

your family that wili reduce the number
@ “'rips and the miles driven. Get each
' l: leert_o agree to the plan.

PAruntext provided by eric )
1
[

Have each driver record all trips for

1 week, following your plan. Total the
number of trips'and miles driven. Now
compare this with the previous week.
How many miles and trips were saved?
If your-car averages 13 miles per
gallon, how much gasoline did your
plan save in 1 week? How much
money? How much would it save in a

.

Other Things to Do:
C1walk, take the bus, or ride your bike

when passible, rather than asking tobe -

driven in the car.

[IWhen you must go by auto, combine
several errands in one trip. ‘

[T1Alert the drivers in your family to
ways they can save white driving (for
example, smooth starts, moderate
speeds).

["JHelp keep a check on® mlles per
galion for your family’s car. (That's the
nymber of miles you get'from 1 gallon
of gas.) Write down the amount of
gasoline addéd to the tank at each .
fill-up and the odometer reading. The

" #miles per gallon are obtained by

dividing the miles driven since the
previous fill-up by the gallons added at
the last fill-up.

[ICheck tire pressure at least once a
month. Tires which are low reduge
fuel economy by as much as 1 mile per

gallon. 1 9

S
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Energy at School
How is Energy Used at School"

The “harp rise in fuel costs has put a
special burden on school systems and
other public institutions. When costs
go up, a business can pass the cost
rises along tc the customer in the form

of higher prices or rates. But when

costs of necessary supplies such as
energy rise for a public institution such
as a school, which is on a fixed budget,
it has to close down, lay off teachers,
orotherwise find the additional money.

Some school administrators, .

. governments, and private foundations

saw this problem several years ago.
And they are doing something about it:
they are busily improving the operation
and maintenance of school facilities.
They are modernizing existing schools.
And they are planning new, more
efficient schools; with the 1atést

‘energy-saving technologies built intd

them. And in a few enlightened
communities, the school authorities are
involving the students. Youth power .
can, help-, as shown below. n

_A Project to Do: School Study
" Arrange to study the operation and

maintenance of your school, and
discuss possible improvements with

the principal and the engineer-

custodian. Is the fur
operated at peak effic

e system
ency? At what

r
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temperature is the thermostat for each
room set? Are emplty rooms-heated or
- air-conditioned? How long has it been

. since the furnace was serviced? Does
the air-circulating system get regular )
replacement of filters? How much of
the total energy consumed is used
between 4 p.m. and the next morning?
(Read the school meters.) Is that when
most of the custodians are at work?

Do they shut off — indeed. can they
shut off — the lights, heating.
ventilating, and air-conditioning
equipment in rooms as they finish their
work? If not, could switches be
“installed, at low cost, which would
. enable them to do so0? Could clean-up -
be done duking the day without v
interfering with school work? Is natural
light sufficient in the classrooms and
hallways? If so, could the e'ectrlc lights *
be dimmed?

Does the mamtenqnce department own
alight meter, and if not. shouldn’t they
buy one? Borrow a light meter and
measure the lightin each room. The
Federal Energy Administration )
recommends lighting levels of 50 1

S

footcandles at desks, 30 footcandles in .

rooms and work areas, and 10

footcandles in nonworking areas such
as halls and storerooms. Are the lights
left burning all the time in the cafeteria

and other spaces occupied only part of .

A
E MC n also develop a plan for
|

Aruitoxt provided by Eic:

changes in the-building which will .
conserve energy. Could the doors and
windows be caul}ed to avoid heat loss?
Could the attic have insulation added
without major expense? Should plastic
sheeting be placed over the windows to
act as inexpensive storm wmdows ?

Other Things to Do:

['fls there a safe bicycle rack at your
school" Write a petition to the schoo!
bcard asking that one be installed.

['1Organize an Energy Conservanon
Corps to bring together all the students
interested in saving energy, and poo!
their ideas. Write the Energy
Conservation Corps, ¢/0 Bolton
Institute, 1835 K Street, NW,
Washington, D.C. 200086, for information
and case histories of activities in other
schools. e .

During the energy-¢risis of the winter of '

1973-74, the school board in one town
in New England considered closing the
high school for a month to save 15,000
gallons of fuel oil. A physics teacher
and h!s class organized-an Energy

Conservation Corps project which they
* called “‘Be Thrifty Using Fuel” :

(B.T.U.F.) and, with the aid of an
electrical:contractor, did a heat loss
study of the school building. This study
showed that it was unnecessary to
close the school. In fact, by taking
simple steps to eliminate wasted

£0

| .

“energy (such as turning down the
thermostat and talilking the doors, for
example), a greatideal of fuel could be
saved.

The school superintendent was so
impressed by the study that he followed
its recommendations. Instead of .
closing the schoof for a month to save
some 15,000 gallons of fuel, the
administration kept'it open, using
energy-saving méthods, and saved
80,000 gallons. The B.T.U.F. team was
invited by the superintendent to do
similar studies of other. exustlng school
buuldlngs and to makeé
«recommendations concerning
proposed new school buildings.

All over New England, where the
Energy Conservation Corps was .
‘'started, other Energy Conservatlon
Corps units are busy with practical

¢ projects. At one junior-senior high

school, the students calculated that
-heat loss through the doors and
windows cost $5,334 per year. Yet, for
an investment of $300, they bought and
installed ali the caulking compotnd,
weéather stripping and plastic sheeting
(in place of storm windows) needed to .
eliminate the heat loss. -

Energy in Recreation
How is Energy Used in Recreation?

Even though you may think most of .
your time is spent.in school, working

|

"




Hiking can actually waste fuel if we travel

. Yreat distances to do it.

-

¥

around the house, or asieep at night,
you actually have about one-third of
yourstime left for recreation. This
amounts to almost 3, 000 hou rs per
year.

Outdoor orindoor éporgs camping and
hiking, arts and crafts, hobbies,
amusements, and travel are probably
among your interests. Each is
desirable, and a good Balance
contributes to the health and happiness
of the whole person. Butone thing they
all take is...energy! Solong asitis
only human energy, good. Butsome
types of recreation use both human
energy and natural energy resources,
and yous should think twice about them..

Some forms of recreation may not
seem to use’much fuél. For example,

"hiking or mountain climbing might
seem to use little fuel. But some people
fly or drive great distances to getto the
mountain they wish to climb, In such
cases, these sports would be “energy
intensive,” that is, they would use a
large amount of fuel. Driving to the
swimming pool, golf course, or tennis
court every day all summer might be
even more energy intensive.

In case of future energy shortages, you

might have to cut down on some of your '

recreational activities. If you could not
afford the electrical energy to operate
wr television set, could you find as

l: lCJch satlsfactlon in reading a book,

playing a guitar, or just meditating?
Could you get to know someone else
better by taking a hike, playing ball, or
throwing a frisbee?

How you use your leisure time is a
petsonal matter and basically oniy you
can decide if you wish to make any
changes in your habits. You should
however, think about it, add up the
amount of energy you probably

consume in recreation, and think about '

whether you might enjoy more benefits,
and use less fuel, by making some
changes. :

A Project to Do: Energy Impact *
Statement

A Federal law requires the Federal
Government to do an environmental
impact statement on any Federal action

- which has a significant impact on the

human environment. Make up an
energy impact analysis and statement
for your recreation-leisure activities.

Other Things ip Do:, oo

" [Talk to your parents abouta new |

kind of vacation this year. Rather than
driving from one motel to another, find
one place 1o spend the whole vacation.
Ask a travel agent for ideas for resorts
with tennis courts, back-packing,
swimming, nature walks, and other
energy-conserving. actlvmes

((JCan youé orm a carpool for yourself
and your friends when you must drive

) B

to your recreation? Try to.avoid having
several d®s go to the same place when
one will do.

[JYour bicycle doesn't use any fuel and
is a very healthy-form of exercise as
well. Are there bike paths in your town,
making it safer and more fun to ride
your bicycle? You may be able to get
free maps of bike paths in your
community through your focal hlghway
office.

- -



A eref Glossary

BTU/The British thermal unit, the
amount of energy needed to raise the
temperature of 1 pound of water by

1 degree Fahrenheit,

Calorle/T_he amount of heat needed to
raise the temperatutre.of 1 gram of
water 1 degree Centigrade. About as
much heat as is given off by burning
one wooden kitchen match.

Chemical Energy/Energy stored in
molecules, as in fossil fuels.

Crude Oil/Petroleum in its natural
state.

Electricity/Energy derived from
electrons in mbtion.

Electron/An elementary particle, with
a negative charge, which circles the
nucleus of an atom.

Energy/The capacrty to perform work
‘or produce motion. Y

Fossil Fuels/Fuels derived from the
fossil remains of organic materials;
includes petroleum, natural gas, coal,
oil shale, and tar sands. <

Generator/A machine for changing
mechanical'energy into electrical
. energy.

Geothermal Energy/Heat energy wrthm
the earth's outer crust.

um‘mpower/Energy in stored or

-

Emcrg water L.

Aruitoxt provided by Eic:

Kinetic Energy/Energy possessed by
objects in motion.

Motor/A machine that converts
chemical or electrical energy into
mechanical energy.

Nuclear Energy/Energy within the
nucleus of the atom. It can be released
by nuclear fission or nuclear fusion.

Potential Energy/Energy that is stored
in matter because of its position or
because of the arrangements of its
parts. Examples include the tension of
a spring, water stored behind a dam,
or chemical energy such as that
contained in fuel.

Power/The rate at which energy is
used or generated. Power is commonly
measured in units such ashorsepower
or kilowatts.

Solar Energy/Energy radlated directly
from the sun,

Turbine/A motor which is driven by the
pressure of water, alr, or steam against
the curved vanes of'a wheel to
transform heat, chemical energy, or
water pressure into mechanical energy.

Energy Measurements

Barre) (bbl)/1 barrel equals 49
gallons. °

British Thermal Unit (BTU)/ The energy
required to increase the temperature of
1 pound of water by 1 degree

Fahrenheit.
. 22
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Watt/ The amount of power availahle
from an electric currentof 1 ampere
(amp) at a potential of 1 voit: ‘

Kilowatt (kW)/1,000 watts. Qne kilbwatt *

is the equivalent of about 1%
horsepower. '

Kilowatt-hour (kWh)/ 1,000 watt-hours,
A unit of electrical energy equal to the

# energy delivered by the flow of 1 .
kilowatt of electrical power for 1 hour.

3 (A 100-watt bulb purning for 10 hours
will use 1 kilowatt-hour of energy, or
enough to lift a 150 pound . person
20,000 feet into the air.) One barrel of

Gil contains about 500 kWh of energy. - .

© Megawatt (mW)/ 1 miifon watts, or
1,000 kllowatts

" Thousand Cubic Feet (Mcf)/1, 000 cubic’

feet (of natural gas).

Therm/A unit of heat equal to 100,000
. BTU's,

Energy Units Translated into BTU'’s

1 kilowatt-hour . . .. .. 3,413 BTU's
1tonofcoal ........ 25,000,000 BTU's
1 bbl crudeoil ...... 5,800,000 BTU's
. 1gallon of gasoline.. 125,000 BTY's
1 gallon of
No. 2 fuel oil ...... 140,000 BTU's
1 cubic foot '

1,031 BTU's
1,031,000 BTU's

« of naturalgas .....
1 Mcf naturalgas . . ..
1thermofgas - = | . .

(or other fuel) .. ... 100,000 BTU's
1 cord of wood .. .. ..20,000,000 BTU's

19
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Things to Réad

" anternative Energy, Mother Earth News
=24, $1.50 (includes Alternative Energy
‘poster), P.O. Box 38, Madison, Ohio -
44057.

N Alternate Sources of Energy:
Equipment Directory — 4 issues, $5.00,
- Steve Coffel, Route 4, Box 90, Golden,
a " Colorado‘80401.

y Citizen Action Guide to Energy

‘" Conservation, Citizen’s Advisory
Committee on Environmental Quality.
$1.75 from Superintendent of
Documents, Government Prmtmg
Office, Washington, D.C. 20402, (Stock
No. 4000-00300. Discount of 25 percent

. on orders of 100 or more ma:led to the
same address.)

Coping With the Energy Cnsus,
Consumer Federation of America,
Suite 901, 1012 12th Street, NW,
Washihgton, D.C. 20005.

Energy and Ecology, Public
* Education Association, 20 West 40th
Street, New York, New York 10018.
. Enérgy, A Special 8-Page Report,
. National Wildlife Federation, 1412 16th
. Street, NW, Washington, D.C. 20036.
(Single copies free.)

-

Energy Conservation Expenments You

CanDo...from Edison, Thomas-Alva.
-Edison Foundation, Cambridge Office
Q aza, Suite 143, 18280 West Ten Mile

MCuad Southfield, Michigan 48705. 35¢.

i

t

Energy: The New Era, S. David
Freeman, Vintage Book 1974,
Paperback $2.45,

Food and Energy, Center for Science |
in the Public Interest, 1779 Church
Street, NW, Washington, D.C. 20036.

'$4.00.

Gasoline: More Males Per Gallon,
35¢, Stock No. 5000-00072, U.S.
Government Printing Office,
Washington, D.C. 20402.

‘Lifestyle Index, Center for Science in

the-Public Interest, 1779 Church Street,
NW, Washington, D.C?20036. $1.50.

Pedal Power: Courses for Action for
.Commuter Bike Routes, Bicycle

Institute of America, 122 East 42d
Street, New York, New York 10017,
(Free).

Solar Heater, Mother Earth News

"~ #21, $1.35, P.O. Box 38, Madison, Ohio

44057.

The Contrasumers, AIbertJ Fritsch,1974.
Praeger Paperbacks, $3.50.

- Tips for Energy Savers, Federal

Energy Administration, Washington,
D.C. 20461. (Free).

Tips for the Motorist: 30 Good Ways
to Make Gas Go Further, Federal
Energy Administration, Washington,

- D.C. 20461. (Free),

23
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Helpful People ‘ League of Women Voters
American Association forthe 1730 M Street, NW ' ‘ » ‘
. Advancement of Science N Washingtom, D.C. 20036 . ! |
15§5 Massachusetts Avenue, NW * State Ener ’ ' : ' ‘
Y . gy Office o
Washington, D.C. 20005 ’ c/of The Governor's Office ‘ .
American Conservation Association, Inc. (your state Capltal) o '
30 Rockefeller Plaza _ \ R
New York, New York 10020 Your |ocal gas and electnc compames o ‘
' »?é?)?rll(cgrt‘r:ettrr?li\j;}?m‘Insmme The Conservation Foundation : u ‘
g > 1717 Massachusetts Avenue, NW } @ ‘|
Washington, 0.C. 20006 Washington, D.C. 20036 |
Center for Science in the Public Interest |
C ) w .t . P |
wggh'ngli;?,h gtgeztogiae National Recreation and Park Association
j » "16071 North Kent Street . |
_ Cooperative Extension Service . Arlirsjton, Virginia 22209 - .- ‘ | o : T
County (Office usually at County.Seat) - ’ - Ce
State (campus of land-grant umversny) - ) ‘ . : ) o
Energy Conservation Corps - o B
c/o The Bolton Institute . . . * '
1835 K Street, NW o _ : . \ |
Washingtor;, D.C. 20006 . : » Y : - .._.
Environmental Protection Agency. e ' B
Public Information Center (PM 215) ) :
Room 2106 1 . .
Washmgton D.C. 20460 o .

hi

Federal Energy Administration .
- Energy Conservation and Environment . C
Washington, D.C. 20461 i : o o ’ ) ‘ ¢

' \F'ederaI'En‘ergy Administration” RS
Office of Communications and _ , . . -
PnhlmAffanrs ) . " - S : ) .

ton, D.C. 20461 .
E Kc ino
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Things to Read Energy: The New Era, S. David
" Anernative Energy, Mother Earth News  Freeman, Vintage Book, 1974.
£24, $1.50 (ingludes Alternative Energy Paperback $2.45. _ - .
poster), P.O/Box 38, Madison, Ohio - Food and §ner9v, Cenjer for Scnence
* 44057, K .in the Public Interest, 1779 Church
Altemato Sources of Energy: _Street, NW, Washmgton D.C. 20036. * |
Equipmerit Directory — 4 issues, $5.00, $4.00.
‘Steve Coffel, Route 4, Box 90, Golden, Gasolina: More Miles Per Gallon, DR
" Colorado*80401.- 35¢, Stock 'No. 5000-00072, U.S. <
' Citizen Action Guide to Energy Government Printing Office, - E 5
Conservation, Citizen’s Advisory ' lV.Vasl'.\ington, D.C. 3v402. - o
Committee on Environmental Quality. Lifestyle Index, Center for Science in K i
. $1.75 from Sy erintendent of the Public Interest, 1779 Churgh Street, ot
Documents, ;overnment Printing . NW, W_ashing__ggin, D.C:20036. ¢ 1 50. '

Office, Washington, D.C. 20402. (Stock

" No. 4000-00300. Discount of 25 percent

.onorders of 100 or more- malled to the
same address.)

Coping With the Energy Crigis,
Consumer Federation of Atherica,
Suite 901, 1012 12th Street, NW, =
W‘ashihgton D.C. 20005. ® ..

Enorgy and Ecology, Public =~ .
 Education Association, 20 West 40th
Street, New York, New York f10018

* (37 Endrgy, A Spccul O-Pia'o‘n ort v

National Wildlife Federation, 1412 16th
. Street, NW, Washington, D.C. 2036.

(Single cbples free) e

Energy c,gnurvaﬂon Expcmimfms You ,
Can Do . .«from Edison, Thomas'Alva
‘Edison Foundation, CambridgeOffice

TC gza, Suite 149, 18280 West Ten Mile

sgu&pﬁ_ajd Michigan 48705, 36¢.

~ .Pedal- -Power: Courses for Action for
.Commuter Bike Routes, Bicycle
Institute of America, 122 East 42d
Street; New Yo,rk New York 1001 7.
(Free).

SOIar Heater, Mother Earth News
* $21,$1.35,P.O. Box 38, Madison, Ohio
44057.

The COnlrawmerg%AlbertJ Fritsch, 1974,

Praeger Paperbacks, $3.50.

. Tips for'Energy Savers, Federal
Energy Administration, Washmgton,
D.C. 20461. (Free).

Tips for the Motorist: 30 Good Ways |
*. to Make Gas Go Further, Federal -
Energy A,c;mmistrat’ion J\lashmgton

- D.C. 20461. (Free).
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. Help!ul People

American Associatlon for the
Advancement of Science

155 Massachusétts Avenue, Nw -y,
Washington, D.C. 20005 ’

~American Conservatiol;i Assoclahon, Inc
", 30 RabKefeller Plaza _
New YorR New York 10020

> American Petroleum Institute RS
» ;9801 KStreet, NW* ", -~
~"‘Washington 0.C. 20006~

Center for Science in the Public interest
1779 Church Street, NW
Washungion;, D.C. 20036 . -

Cooperatlve Extension Service
. County (Office usually‘at County Séat)
“State (cam pus of land-grant unlversixy)

;o Energy Conservatiqn Corps "
. & c/o The Bolton Institute

. . 1835 K Street, NW S
- Washington D.C. 20006

) Environmental Protgction Agency
L~ Public information Center (PM 215)
. Room 2106 . *

Washmgion. D.€. 20460

) Federai Enéng Administration . o
* *, Energy Conservation and Envuronment
Wasnlngton**D Ci.*20461 .

' »Faderal Enatgy . Administration-
- Offige of Communications and

s

“"i.‘ﬂ o

ﬂnglum DC. 20461 .

;.MC

L+ Pubilg Atfaire L

League of Women Voters -
1730 M Street, NW - * }
Washington, D.C. 20036

* State Energy Office |

c/of The Governor's Office
(your state capital) '

Your Iocai‘gas and electrnc companies
G h . . .

The Ggnservation Foundation

1717 Massagchusetts ‘Avenue, NW

Washington, D.C. 20036 :

Nationa! Recreation and Park Association

* 16801 North Kent Street

4

_ Arlington, Virginia 22209+ ,*,
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