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/- " FOREWORD

- Historically, American education has been responsive to the demands
placed upon 1t by its constituents to resolve human problems. Curriculum—
the what of learning—is influenced by both societal advancements and
problems

. \ - .

ing solutions Hard-hitting shortages havé brought general recofnition that
- the sources of energy are exhaustible.. Energy to turn the multitudinous
L ¢ wheels of Amernican industry. to transport a highly mobile people, 0 sup-

port the conveniences of homes, and to make possible recreatnonal ac-
tivities 1s becoming more and more scarce. A complexp® of reasons con-
tribute to this situation. finite energy sources, the demands of life styles

resulting from the technological achievement by people throughout the
world, comparatively mited support to resédrch, and waste.

. . .

The energy problem touches ths hves of all pé'ople.‘Hence, schools are in-
volved in efforts affecting our destiny. Students of all ages must be taught

. and with less waste The significant understanding of sharing among
.natong and world dependency must be acquired. And as a pnimary gdal,

¢ exploration, and problem- sohﬁg.g experiences. It could well be that some

’ youths now tn school may discover untapped sources of energy. find new

way$ to adapt old sources, and invent new ymachines capable.of con-
tnibutifig to solutions for this complex problem.

To assist teachers in both the elementary and secondary schools, these in-

. service guideliges on energy and energy conservation have been prepared.

1t 1s our hope t&ﬁlt teachers will use these materials as a starting point and

go far beyond in%this necessary instruction. A broad effort 1s needed to help

our soclety deal‘wnh agrpwing problem which affects all'llves and America

. !tself.{ . . L

* B
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The worldwide engrgy problem demands that priority be placed ypon seek- -

the energy conservation ethic, which means using energy more efficiently

schools are called upon to provide creative social and scientific thinking,
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: INTRODUCTION

At no other time In the hlStOl’Y of our country has there been a greater peed
for a Rational commitment to conserving existing energy sources and seek-

4ng new ones. A united effort by alt Americans 1s necessary to fulfiti this

commitment There I1s no better place or tme to begin than Iin 'today's
schools, with students who will be tomorrow’s adults. It 1s their ives which
will be affected by the energy practices and policies of the present. g

Thﬁeachér s responsibility I1s a critical.one In teaching about the sources
and uses of energy, the multi-faceted problem, and the energy conserva-
tion ethic Atutudes, along with technology, are important in working
toward solutions

The Dwision of Educational Redesign and Renewal coordinates the Ohio
Department of Education’s inservice center. One of the division’s' major
responsibiities 1s the developmept and dissemination of INDIVIDUALIZED
INSERVICE PACKETS, practical resources for independent study or for the

use of teacher-leaders working with groups of colleagues. A Teacher's In- *

troduction to Energy and Eriergy Conservation s another of these stand-
free inservice resources.

This material 1s intended to give the teacher background information and
general suggestions for teaching units and correlated learning activities.
Sections are directed to: A Problem Shared by All, Causes, What Is
Energy?, Energy Sources, Searching for Solutions, Conservation. An Ethic

_for Everyone, a glossary, and an extensive bibliogsaphy. The background in-"

formation has been written for all teachers from the kindergarten through
the s&condary school. Four teaching units provide for the differentiation of
instruction. kmdergarten primary, upper elementary, middle school, and
high school level. ) . . ¢

In addition, a slide pocket is provided for examples of slides related to
energy education. Teachers and students are encouraged to byild a slide
collection by taking pictures which show energy sources, uses, conserva-
tion practices and industries’in the nearby community.

The major gc;al of this inservice publication 1s to give the teacher orienta-
tion fo energy education and the encouragement to do resedrch and
teaching beyond the wntia}, condensed content. Another goal is that the
matesials will stimuiate school districts to build energy education into the
curriculum.

.
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'WHAT IS YOUR E.Q:? (Energy, Quotient)

1.

2’

3

4.

15.

16.

17

"18.
19

- 20.

. Why 1s electricity. called, secondary energy?
. How \}ve;,e substantial qugntities of natural gas‘reserves wasted? . .

. What options do we have 1o meet energy demand?

. How 1s eneréy defined In physics?

' (b) Which is the primary process responsible for all the energy.we'hrave?

Why are our major fuels called fossi/ fuels?

What are the three principal fossil fuels? .

»

Name three nonfossil sources of energy.
' .t

Of the nonrenewable fuel‘s. which s most abundant? - -
Give examples of how t.hestudy of energy can be related to science. mathematrcst
social studres. literatute, art. music.

N

What are the basic causes of the energy problem?

What are posrtive features of the energy'shortage? <t B
What two categorres combmed take over haIf of the average Amerrcan family’'s
energy budget7 Coaer .o .

What is the prrmary use of transportation energy In our country? \

—————

. In what two ways does electrical power waste energy? _ .

- o T
. \

. F

What are the two States of energy? .

3

What twokinds of energy transformatrons take place in the’ sun which man has
learned how to duplicate? .

\

The three. types of energy conversion processes are mechamcaJ (physrcal).

. chemical, and nuclear (atomlc)

{a) In which of these processes is waste heat generated?

(c) Which process takes place in a storage battery? .
. .
What unit is used commonly to measure potential or kinetic energy?

How 1s effrciency of the 'energy process defined?
What are the advantages and di.sadvantages of electricty? \ ’
' o

) ol

. . 3




* 25. Whgt invention gave the impetus to eup'plant wood with.coal?

21 When a substance Is heated it increases the movement of atoms, therefore
heat 1s really wivat 'kind of errergy7 - .

.t - ’

22 Uranum. green plants, coal. natural gas, sunlight, fuel oil, oil shale. and
hydropower are sources of energy. ° .

(a) Which of these sources are renewable or continuous? . <
(b) Which of these sources are nonrenewable or exhaustible? T '
23 What generalizations can be made about fossil fuels?
1] . ¢ . ™
v

24 Which of the fossil fuels is most abundant in Qhio? ) :

.

«
. 4 .h . »

26 What are some advantages in using oil or gas over coal? L

27. Which fossil fuel is the principat one nét being completely ‘utnlrzed in the Umted
~ States? _ - : O

’

28 What energy conversion process may ultmately create the brggest new market’
for coal? .

29’ Wh'at are possible sources of energy for the future?

¢ . .
30 What change took place in November, 1970, that gave us cause to worry abOut '
our future oil supply7 . . :
& ’ T .
31. Whatis the goal of Project Inéependence? . . ’ N

32. Name three technology advancements being made in the energy field. v,

L] . -

*33. What are three advantages of recycling? - L -

L “

34. What are problems in totat recycling of throwaway materials?

-

“
35. What ways does the concern for natural envnronment figure in the energy
problem? - < . .

36 What factors will encourage the development of new energy resoyrces?

37. "What jis the energy conservation ethic? ‘

L]

.
-

.. L
.

38., How can the ene'r'gy- conservation ethic be practiced in schools?

. . € -

39 What are some conservatign measures which may be practiced in the Home angd
communlty'7 :

40. How can local. state and natnonal government assust in the conservatron of
_energy?

-
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ot " . N . ' L » E . .
' A'PROBLEM SHAREDBYALL = . . '

_As we are gaining a realistic view of the energy problem, we have ’
become aware of the finite nature of fossil fuels. Our students also
" need a COmprehenSIve appraisal Q\efore they can dewse /deas for

so/ut/ons : . e '
v QUESTIONS TO GUIDE YOUR READING - |
. - ’ - o J
At present consumption rates, when do the optimists say we will .

. run out of domestic oil resources in the United Statee?

When do ;:)essimists.'s'ay we will run out? - T
How Tong will ou:demestic coal Jast?.

In what \'/\'z'ays c:en the study "o'f eﬁergy be related to .3.
| scjence . ‘

[ ) v
mathematics

social studies

. .litereiure ’ : k
Cart - ' -

.- music? : 0 , S v e

- What is the primary cause of the energy plfobierﬁ? . e 91

»

. .
1 N N\ »




- We in America are a problem-

solving society. We live¢in the

spirit of “Carl do!” and, while we

no longei- believe that every
preblem has a ‘simple solution,

we believe that man, f he looks

" hard enough and works hard

enough, can do much about im

~  proving his .own living conditions.

In this sense, we, like our pioneer

’, foréfathers, are pragmatists. Our

approaches to ‘recent problems

continue to evidence this.

Ag ‘an example, putting a man on *
. % the moon was the réesult ?f. a
clearly definedapproach to a
speeific  probléf, with 1m-
plications - which reached into
classrooms, where the challenge
was to improve science educa-
tion. More recently, our efforts to
clean up the environment have®
had their roots - In

.+ ‘the schools. There is no reason to
‘¢« _ assume that the readjustments
v requlred by a2 new understanding
" 'of the value and scarcity. of
energy sourtes will not also have

~their roots in education.

Yat, the “energy cr‘isis"’
perplexing problem. ~ Daily, the
headlines add to the confusion.
.. We must reduce ol 1mports and

cut down op gasoline consump-

. . ton, yet we depend on ‘the

) automobule for shopping and get-

ting 10 work, and in Ohio many of
)

u.['.\.> .' o
ERIC 7T

LI A 701 rovided by ERIC

us

dustrial and political sectors of - .
in- ¢ Historically, energy sources have

largely |
sucoessful ecological programs in |

is-a most+*

.- which 1s ali bad. As we recogni

“a

- " A'PROBLEM SHARED BY ALL

owe our jobs to the
automobile ndustry. We turn

n , the thermostats and
sometimes shiver in chilly
classrooms to conserve natural
gas, yet we are told that America
has enough coal for many hun-
dreds of years if only someone
can find ways of using it properly.

T

But we have, at least, made some
progress toward recognizing the
problem. I the 1960'€, when the
warnipgs became clear, many of
us simply didnit believe them.

Then, when we began 1o feel the . which haye led. to unrestricted

pinch, some of us blamed the in-

our society. It seemed
conceivable that
suddenly could go from an abun-
dance to a shortage of fuel. But
no fongerl We at last are begin-
ning- to realizé « whaty the
economists have .been. sdying
since "before ‘today’'s’ teachers
were gn school. “As the cHeapest
energy sources are becoming ex
hausted, the real costs are gom
up.” .. .
- . \
While this is a problem shared
all of us, it is not a situatign

dependence upon foretgn
supplrerq we realize that the'Un
ited States‘ must move towgrd

.self-sufficiency in energy Supply.
- . 6 N
[ a N
11

‘The longer we wait 1n working -
. towards solutions, the fewer op-

_sUpplies of cdal, natural gas and

America,

. power During
~ Revolution,

N expandmg lndustry

4
9]

.

tions we will have. The evidence
1s clear that the era of cheap fuel
15 ended. If s, however, not a
matter alone of fuel becoming
more expensive. “The greater
problem s diminishing availabil-
ity based on past and present
rates of consumption. At issue,
therefore, is the question of our
nation’s whole value system. As
readily . available domestic

petroleum dwmdle earlier values

consumptlon must yield to reality.

been supplanted by fewer, more .
efficient sources. Early mag -
- found he could augment his own ’

" mUscle power with the muscle of,
animals for a greater power sup~

- ply As cwulrzatlon advanced,’
wood became a chteT source of
the Industrial .
coal supplemented
and then replaced wood 'as the
fuel to power rapudly growmg and

Now, fuel supplles are .
Our search for aIternat' es

revolution in energy—th
_covery of new $ources,
" version processes.

-




ven this does not say
enoygh. As supphes of oil and
‘gas flevel off and, décrease, we
obyfously will no longer be able
to/get nearly 80 . percent ‘of our
pgwer from them, .Coal resesves
e great, but therwnay ‘Have to
e" trade-offs between coal
availabiity and environmental
factors Stop mining s the only
cost -effective way to reach many
“of our coal.reserves Nor 15 1t
economically feasible to remove
the sulfur n most of our
bmxmi’nous coal. using presently

available technology. Nuclear fuel -

reserves are far greater than the
projected 100- year ’supply if
technological development of ad-
vanced nuclear power plants
(breeder react s) IS cd’htmued.
Yet, nuclear power deveISpment
has beert painfully slow and s
. attended with complex en-
vironmental and health concerns
Today nuclear power accounts for
only about ’tvyowpercent of our

.

]

v use. old energy ‘sources

“tptal energy ‘budget Shale o1
reserves in Wyoming, Colorado,
and Utah are great, but here
again there are monumental
. poliution problems. “Cooking” oIl
shale to release the oil causes
“.the rock to swell and produces
alkat compounds which pollute
"soil and water ‘

-

The situation is not hopeless.
New sources of oil are being dis-
covered New ways .are being
found lo convert coal to gas New

research Is pointing to more ef- °

ficilent .uses of atomic energy
And new ways are beu?lg found to
the
enédrgy of the earth, the sun. the
winds and the tides. ’
But all of this will take time, and
it will demand the use of our best
brain power Today's children
.fieed to learn to cope with the
situatiorf as it 1§ being presented

to the®, and they must be
prepared so they may  do
so;nethmg about it.. Providing

energy- -focused nstruction will
be an ongoing activity, for it will
require us to stay aware of

swiftly changing use patterns and .

e’
|

< . ~

roriies The problem ‘is more./-
‘Fhan a matter of adequate Supply
we must decrease out rate of
consumption’ while workmg
‘toward solutions.

[hd 4 s .

¢

Understandings about the
sources and uses of epergyanda ..
commitment to energy conserva-
tion. require teaching- Iearnmg .
emphasis. And 1t IS not enough

- simply'to come up with hsts of
“helpful hints” that students can
take home 1o their parents. Cer- - .
tainly, consefvation” of energy
should start in the home,
However, if conservation 1s to be

< meanngful, there must be an un-
.derstanding of what energy is,
where it comes from, who uses .
it, why and how it is used:

The role of energy has bearing
upon various school subjects. The
correlations with _science and
mathematios are readily noted. °
However, there are others. The
sun, the ultimate energy source,
has had a dominant ipfluence n
misic and art. History cHfonicles
the advancement of societies in'
relationship with energy use.

. W .

[3
L

MC -

vary wndely, often depending to some gxtent on the interests of the estimators,

| P

‘ * Our,Fuel Predicament ' "
U.S. Energy , - ] : o ,
Resourcese ~ Potentlal Reserve§  Known Reserves  Yearp Left
0il- 100 billion barrels 35 billion+barrels ‘10-:‘0 o :
¢ Natural Gas, 1000 trillion cu.ft. 250 trillion cu.ft. _10-30 _
Coal 3.25 trillidn tons 1.5 trillion tons + 500-1000 * - - | - -
: . Nuclear Fuel 1Y milliort tons * .7 million tons 100 {~1000 with o
‘ ' (uranium) N\ " breeder reactors) S
. .Shale Oif Unknown . . 200 billion'barrels Unkiown
Note. .' Figures are estimates derived fram several sourcgs. Estimates of energy resqurces o




" general lack of awareness about

‘ERIC
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. Unterature tells of the wes of peo- It

granted

15 hoped that students wwil)
. 1everse this t,arefree fip of the
swrtch psychology by becoming
fully .and well informed about

ple nvolved «n the development
of energy Examples arg novels
such as Richard Llewellyn s How

Green Was My Valley and A'J  energy. uses, consumption and
Cronms The Stars Look Down retated problems Future respon-
The MoHy Magu-res t19th cen- sibshity will be upon therr

shoulders it s not too early,.even
-at the kindergarten ievel, to begin

tury militant PennSyIvama .
m.ners) are-the subjects of non

fiction works thmkmg about new -and In-
. . . . ' "novative ways of saving energy
. L . ., and uniockmy new resources. «
Although energy use 1s so much . - e
.8 part of the daily lves of For these exermses, our text can
Americans, studies ndicate a  be the real world.as 1t exists and

itself can become a model energy
conservation  Ggnter,
maintain Iower temperatures,

sources ‘ of energy .and  how
energy 15 used (t6 generate
power The sources of energy

used today are s.mply taken for™ , use hghrs and- paper carefully,
and then yn a-mathemaucs class

changes. And our school seting

We can’

we can calculate the effegts to
see what they really mean Orn
a driver education class we can

3 study .the energy saving (as well

as safety) aspects of good driving
habits In social stughes we can
study the energy consumption
patterns of children in other
countries where fuel s already
.scarce And we Tan yisit and
learm from people in the com;

. munisty whose job it already s to’
, conserve energy

people at the
electric company, the gas com-
- pany the school CUStOdlan .

" the school bus supemsor and
others y A o
The possibiliues for learning By
doing’ and seeing for 0urselves
-are hmitless! .




' CAUSES -

’
[ 4 t
.

" Man’s ability to control and develop energy sources has helped to
.make- civilization possible. To save civilization, he must now buy
time for finding new energy sources by conservmg the fossil fuels

that are léft. ) . .
N ) , :
) ) i . T LT T e ¢ = ',:::.";'E:'{ T
S e 2’.’ R ‘ o
= - QUESTIONS T0 GUIDE YOUR READING

I/.

What two categories combined take over half of the Amencan .

R

famlly s energy budget?

.

’

 What fraction of all American. workers have’ jObS associated wuth
the automobile busmess? : .

When will nuclear power begin tp make major contributions to our

'elec}rlcal .supply?

.What is called secondary energy?

LI Y

Why is it called secondary energy?

*

-
L

+ " ’.

<

-~

-

How did we waste substantial quantmes of our natural gas

) reserves?

.

What do we need to get to an era of eﬁerg‘y abundahce'ﬂone,word) . ¢

.

R
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. techmcal_feas.b.hty.

.race:

From early man to the present,
progress can be recorded in oné
Wway as a senes of technological
jumps —each one directly related
to energy use. Man’s control of
fire ywith wood as the primary fuel
permitted him to cook and
preserve food. to live n an

othe 1S .nhosD.tabIe env.ron
al, a more concen-
trated energy source, he cpuld

develop manufacturing and ex-
pedite trade via steamships and
radroads Od and natural gas
gave him adcied ‘mobility and
opened °‘new prospects for
chem.cal technology. Nuclear
energy already has permitted
Segmfscam advances n medical
dwagnosts and treatment ithroagh
X-rays). it has only begun te be
realized 'as a portable source of
power capable of making the
deserzs~ bloom and powering
spacecraft Concept& unheard of
only & féw years ago—stich as fu-
sion. utikzing the almost limitless .

hydeogen of the oteans as a

primary energy source—are now
nearly within the realm of

—"

We may be on the'ﬁ\reshold of an
era- when she Sbiity to use
almost Iimiiess energy will be

_shared by all mankind. But what

1 needed to cross that threshold
1s tme, and that’'s what we're
running out-of Man s literally in
a race with himself, As teachers,
we_have the opportunity and the
responsibility to help make sure

that tomorrow s citizens under

stand the implications of the

-

_We are runming out of time

becausé we are exhausting out
fossil fuels on which we have
placed great dependencg. dt 8

CAUSES

with these fuels that we heat our
homes, cook our food, operste
our factores. and turn the
wheels for moving people and '
products These fuels have
powered the auto age and the
beg.nn’ungs of the space age.

A noted geoiog:st* has deseribed
the situation )

- -
When the first settlers landed on
the eastern shore of this conti-
nent, they were confronted by a
forest that came-down to the
water's edge. Since wood was
the basic fuel for both heating
and cooking.
been encowaged by zhe
seem:ngly mnexhaustible supply of
firewpod. Thss, Could have been
the orgn of the Amencan at-
titude toward. energy resources—
namely—our resources of fuel

are so hugs as to be -virtually

inexhaustible.

As the population pushed
_westward into Pennsylvarnié and
western Virginia, coal was dis-
_covered. Exposed on hillsides and
in stream valleys, coal seémed 0

. “be everywhere.

Then .n the mid 1800's, well
before the outbreak of the Crvil
War. |
western Pennsylvania In rapid
succession, o:l was' found in New
Yerk Ohio and West Virginia. In
“the early 1900's, the search for
oil moved to the mud-continent
and. then southward into Arkan
sas, Lbussiana and Texas. Also,
oil seemed to be almost
everywhere.

A
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they must have )

ol was discovered in °

-

Ndtural ngg poured from the oil
wells in such enormous quan-
tities that there was nothing to do
but burn it at the well, the night
sky wag it by hundreds of oil-

well flares. We didn’t know what

to do with it. so we wasted 1t The
bountiful low ot oil and this un-
usable oversupply of.gas added to
the American conviction a{ready
established—we * have vast
energy resources. Fust t was

. wood, then <coal' thén fatural

gas.

~

.

on assumptions. not on facts, We
could. and did, cut down the trees
faster than they could be grown.

We were mming coal as fast as .

we knew how, until the pace’'was
slowed by the arrival of cheaper
{and less palluting) oil and
naturdl gas. Then oil field after oil
field was depleted Not that all '
the oil had, been recovered .
But enough had been removed to
lower the reservoir pressures,
and now the o.! would not flow
into the wells. and the recovery
of the.remaining_oil could cost
more than it was worzh We were
running out of cheap oil.
kY

Gas fielis graduslly gave up therr
reserves, and the search for new
gas deposits wass pushed (but not
energetically) .. . .

" To make up for the éimnkmg

supplies at home, the oil and
natural gas companies increased
imports from abroad. And all the
time these craical developments
were going on, there were few
words of warning. or even cau”
tion ...
precedented® energy outlay . ..
Jhen came the oil embargo of
late 1973.

But our convictions were based

Y

1

We were on an un- =
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and industriai. Electricity genera-
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Clearly, we are hiving on,an earth

which 1simsted 1n its capacity 10

satnsfy our enormous demand for
“energy supphed by fossit fuefs.
We must stop using energy
“which 1s fed from these .sources
a$ if they would last forever

. LN c

Energy s consumed alrno'st’

equa!ly in the ‘major sectérs of ,

our national economy. transpor-
residential’/ commercial.

tion. accounts for one-fourth of

our egergy consumption Elec- "

tncity s often calted secondary
energy for it requifes conversion
of 3’ primary energy Source, such
as coal.

sion. er hydrépower for its’
genesration
Americans have mére than

doubled therr total energy con-
sufiiption in the Jast 25 years
Demand for energy. per Capia.
“has increased by 50 percent in
that tome Clearly. our use of
energy extends well beyond our
needs ‘into the limitless category
of wants.

How mucﬁ energy ‘are we really
consuming? The followinig table

stiows the 13973 erfergy budgef. ~

for the average American family’
when each famify spent about
sbven percent of 1ts income on
energy. Gasoling for the family
automobile{s) accounted for over
a fourth of the average family's
energy outlay‘ exceeding the ex-
pense of home- heating
Americans spent almost 17 tmes
as much for energy to operate
automobiles as on public
transportstion

Cons:der our affair with the ever-
presem automobile The roughly
100 millioni ears 1n this country—
almost 50 percent of the.'world
total—consume more than 75
billion. galfons of gasoline

~

o - . \
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Aruitoxt provided by Eic:

petroleufn. auclear fis-

in’

: Energy Use In the United States Tofiay, by Sector (1971} - -

/

-Transportation

Residential,
! Commercia!

Percantsge R ! . Y.l
of Yotsi Msjor ..
Comumnon . Sourcéls) Examples of End Uses -
24 * Petroleum and, Mowving our veh.cles-au.tomob{;es.
- petroteum proa- trains, planes, ships, trucks.
) : ucts {95%) .
20 Natural gas {40%} Space heaung and cooling, water
Petroleum (40%)  heating, coaking, refrigeration, . -,
{15%) aw conditioning, lightirfg, clothes ~
drying, running applances (for
‘homes, stores, offces) :
28 tural gas (45%) ting machines 1o produce

Petroleum {25%)  wide array of manufactured
Coal (20%) goods.
Bectriaty (9%} .

Coal {55%) E,lzcmc power plants generate
Natural gas (2039 ° e!ecmcuy for other sectogs (less
Hydfopower (10%) thgn 50% ¢tficient). electricity

" +Petroleum (10%)  generation not.an end use.

.

"Sourts: Dupree and West, United States Energy Throligh the Ydar 2000. U S. De-

-

partment of the Intenor. 1972. |

A

1 - i . "

- B .

Annual Househald Enesgy Budga.t fpr Average American Family (Mid=1973)

v, Equivalent Amouns

Energy End Use Form of Energy 1 Percent  of Gasoline {gallons)
Automaobile =*"  Gasoline ) 282 an
. < .
Space Heating v 4 _Nowral Bes, O & 278 ‘897,
Electnaty . -
Major Appliances . Eiectriaity 27 &8
Water Heating Natural Gas, Od & 62 . 201
. * Electnienty " : *
-
" A5 Conditioning Biectnicity 16. 53
¢ -
Lighting & Ozher Electrical Eectricity 14 - 46 .
"« Cooking Natural Gas & 18 &0
. Electricity .
Misceilaneous Houehold & Gasoline 06 20 "
Recreation . ~ -
Public Transportavon Jet Fuel, Diessl &, 17 54
(Intercity, Nonbysiness = «  Electricity
Teips) , . )
] . . *
,tnwracty Trom - Dresel & Electncity 0.4 5
Waste Beat, Electnaity Conl. O, Nawrsl 218 * 704
Power Generation Gss & Nuciesr . 4
-
, Refinery Loss i Gasoline Petroleum 59, ‘ 182
. Production .
. - &
’ : TOTALS 100 ‘323
Source. Citiren Action. Gwd; to Energy Conservetion. Ciizens Aovisory Committes

- on Environments! Quality, 1873.
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traveling more than a tnllion

‘miles a year One out of six work- -

ing Americans has a job
assoc:ated with the automobile
business The total annual energy
used by passenger cars it the
United States (including fuet con-
sumed, losses in petroleum refin-

-ing to make gasoline and oul,

energy used n manufacturing,
and repairs) 1s equal to nearly
150 billion gallons of gasoline or
one quarter of gross. national
energy consumption While
trangportation energy consump-
tion 1IN most other countries 1s

~ primanily for hauling goods, n the

United States it 1s primarily for
hauling people In the chart

below, orginally published in recreational _ areas rather than'
early 1974, the US. Office &f or put up with the in-
Science and Technology convenience of a bus .

plotted this dramatic fact '

Three decades ago, Oh:.0, like
many other states, was interlaced

by a system of mterurban have to be a trying one. —_—

L~

rallroads These rairoads pro-
vided cheap, reasonably con-
venient transportation between
population centers. Where are
they now? '

As the cheaply fueled automobile
Jbecame America’s people mover,
our Batterns of living, going to
work, and shopping changed
Attempts to replace-the auto with
public trdnsportation have not
.been successful No longer do we
walk to the grocery -store, we
e to the shopping center
There are signs that some of us
are rediscovering the bicycie
However. many people stll would
rather take the family car to

The facyf the matter 1s that we
are so accustomed to using abun-
dant, cheap energy that a sincere
national conservation etfort wall

-

_the

It 1s true that, with'six percent of |
world's population,
Americans now consdme one

thud of nts presently available .~~~

energy. However, the,substitution

of mechanical energy for muscie- .

power has traditionally been a
source of national  pride In a
world that acclaimed Inven-
tveness, technology. and a fligh
standard of Iiving. .
In the midst of plenty and the esc-
hilaration of discovery, we have

come to depend almost exclusive- -

ly for energy on exhaustible, non-
renewable fossil fuels. The fossil

Jfuels- in the earth now are, for

practical purposes, all that we
will ever have. This dilemma s at
the heart of man’s cusrent energy
problems .S :

Alarmed by the present situation,

some of us are taking the attitude

that this has beern wrong. We

lose sight of'gat can be done to
° a4

” .

. A .
Transportation Wheel of Energy Consumption in the United States_

TRUCKS AND BUSES 22.2%

FARM
‘. VEHICLES 4.8%.

e
. SHIPS 4.0%

TRAINS 2 9%

cARs’53.2%

1
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make the world a better place
through ,the constructive use of
technology If new power sources
can be developed, there i1s no
reason to believe that we cannot
retain the truly meaningful parts
of our technology and contipue to
‘spread
mecharycal power to other coun-
tries &a\‘ until we have new
4  sources, we must live prudently

Some of todays best science
students will be helping design
more efficient energy conversion
systems Meanwh:le, e must
make do with macfines which
are notoriously wasteful In

7

by the automobile

engine, which. opérates at less

average

home oIl furngce 18 §5 percent
efficient An industrial gas tur-
bine 1s only 35 percent efficient.
A steam turbine i less than 50
percent efficient ,in generating
* electricity, and when that elec-
tricity 1s transmjtted long dis-
~ tances, there a&re  Substanual
. losses from the power lines. Pru-
i, dent ‘operation of mechanical
devices can  minimize heat
losses—whether the heat goes
up the chimney, into the cooling
" water of.a power plant, or 1s lost
by frnictionu in the brake linings of
the family car

Well worth remembering are
these seven thought- provokmg
.energy shonage facts

(1) No single “new”
.« * energy 1s going to matenahize

today’s shortages

.

(2) It will be 1977 or 1978 before
the Alaskari pipelines are
fimshed to. bring us oil and

. natural gas from Prudhoe
Bay

the advantages of

design This waste 1s illustrated

source of

suddenly and réscue us from |

-

.

3y 1t wili be 1979 or 1980 before
new gas or 01l deposits can be
found off the Atlantic and
Pacific coasts ‘of the United
States” and brought into
pr’odu_ctuon, if indeed they ac-
tually exist there, and if they
can be recovered without dis-
astrous effects on the
enylronment.

(4) New plants to produce syn-
theti¢ natural gas or synthetic
fuel for motor vehicles will re-
quire at least 3 or 4 years tp
build, even if we could decide
now what process to employ

ithcould be 1982 or 1985

befote significant supplies of
synthetic fuel begin to cir-

. W . cujdté through the national
_than 30 percent efficiency A, distribution system.
it

>

© x
{5) Nuclear reattors, on order or
undeyﬁ.?@onstructnon take
years.' to mcomplgte Major
nuclear contributions_of elec-

.

thcity to the national supply i

,are not expected before 1985.
(Today s nuclear share of the
national energy budget is less
than two percent.)

" (6) Advanced nuclear develop-
ent, such as commercial

breed&r reactors, could be 10.”

" to 20 years awsy. Fusion,
despite new and encouraging
Jdiscoveries, 1s still a hope for
the 21st century., npt thé
20th.. e

., .

(7) Imponant additions to the
normal energy budget .from
solar. geothermal. or udal

- sources are not expected for
another 10 to 20 years.*

These’, facts lead to an up-

avoudable con¢lusion our only

recourse during the next 10 years.
or made 18 to incregse fuel 1m-
ports or reduce our consumption

It may be uneconomic to seek

¢ -

total energy independence in the
very short run. Yet” to increase
our imports will mean a growing

“balance of trade deficit and possi-

ble further devaluation of the
doliar. The other option is to
conserve wherever energy 1Is
used, ndt by throwing dway ou
electric toothbrushes (which
sume a paltry 6/10,000ths of
one percent of our eléctricity) but
by careful and intelligent use of
dwindling tesources

*Richard J Anderson,
*
Memorial Institute

Battelle




. - | WHAT IS ENERGY?

-

|- We get our ability to perform work from the s\n. Much energy is
stored as nonrenewable fuel resources. T conserve these .
res’ource;;, we must e//m/nate waste . . . particularly waste heat.

~

» . . 1 ~

QUESTIONS TO GUIDE YOUR READING

How is energy defined in physics?
' Whet are the two forms of energy? . - te o 1°
- - . . . . . ] N
What two kinds of energy transformations take place n the sun?

@, The three types of energy conversion processes are mechanlcal
(physlcal) chemlcal and nuciear (atomic). 4

. (a) In which of these processes is waste heat generated?

. 2 _ .
i (b) WMCWprocess responsible for all the gnergy we have? |
. e \B - . . . {

3

(c) Which process takes place in a storage battery?’

What unit is used commonly to measure potentlal or klne'ac

energy? . ‘
N / When a substance is hea_ted, it in‘creases the movement of'atoms,
" I . therefore, heat is'really what kind of energy? '
t ' -
[ * . . . T~ t 1 . .
1 16 A

14 /
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. _ WHATIS ENERGY?  “ .

Energy is a word used widely, but
often with little thought Theré
are problems of meaning and
problems in scale Sheer energy
in a television hosiery commer-
cral may confuse youngsters, nor
does it seem meaningful to
equate the energy in a popular
breakfast food with what the
news . commentators discuss
when they consider new
manifestations - of the energy
.crnisis (though, of course, food
shortages and energy shortages
,are inexorably related) Fre-
_e-quently, students may be con-
fused and apprehens.ve, perhaps’
even turned off Td turn them
back on, and provide new
awareness, it's practical to in
troduce energy thinking into
other instructional areas, as well

“"How _did

-

the: Pilgnms use
energy? What energy,sources did
you use this morning.in getting
up and coming to school? What
can you do each day to save
energy, and how much can you
save? What energy sources are
used by the, school?”™ These are
some of the questions one can
ask

We all know that energy i1s the
capacity or ability to perform
work What, then, i1s work? Work,
in physics, 1s°a push or a puil
{called a force) on an object .
which causes tHat object to move
against a rest force such as
friction, gravity, or simple inertia.
Singce’ effectng movement s
what we mean by work, obviously
play s a kind of work, as are all

‘from a chff into a pool of water
. has, kinetic energy due to graviy.

'P ntial and kinetic are the Mo":,

Any moving object 1s capable .of
performing work, and therefore
poséesges energy. We call this
energy the energy of mavement
or kinelic energy. A rock falling

Furthermore, any stationary ob-
ject also possesses the capacity
for foving and~performmg work,
for 1, 180, 15 actep upon.by grav-
ity, which s opposed by a
stronger resisting force keeping ’
the object' from moving. The
stationary object, such as the
rock on the cliff before the fall,
possesses the energy of position

or potential-energy. .

s of energy. An objectatany °°
gwen moment 1S either at rest or

as science.” - .. human actions. . In_mgtion; 1ts energy 1s either . -
- - 'J ) © ’ b
A , i
- <
»~ -~ °
- \ .
. . Energy.Transformations—A Pendulum ‘
> ) ’ . . » . . 'r . /
. e . s 7 Na ] '
L i. / ' ‘
- * / .
. ‘ g \
. | ./ | \ . .
° ) = e < £
/7 | . N\ . )
4 ‘,‘:' /7 A * AN '
* 3 // energy changing. enecgy changing D ‘
from Pogentisl. from Kinetic to N\
R . to Kinete | Potentiat N
% - N -
. TR .
- Highest Point of Swing— Highest Point of S\::ing- !
Maximum POTENTIAL Energy Return to Maximum - : -
. {ball at rest) POTENTIAL Energy .
( e (ban/.gai,n at rest)
. Lowest Point.of Swing~ ) i g '
P . . , Maximum KINETIC Energy ot . , , ..
’ {ball at fastest speed) .

*Fot illustrative teaching procedures, see the teaching un}'ts

E lk\l‘c * ) .

Aruitoxt provided by Eic: -
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potential or kinetic Obvioysly,
work 1s done only after an object

passes from the potential state to _

the kinetic state, when 125 stored
potential energy 1s released A
swinging pendulum illustrates
the transformations of energy
from potential to kinetic and back
agamn ° :

Several different processes may
bring about a change in the
energy of an object from potential
to kinetic These processes are

either mechanical (physical),
chemical, or nuclear {atomic) in
nature . '

All of these energy-state trans-
formations set something in mo-
tion which then has the capacity
for performing work The very
first process is a nucleat process

The sun s a continuous source of
nuclear and thermonuclear
energy. 1t releases energetnc

nuclear ® particles and “waves”

{photons) which continuoUsly
bombard the earth Much of this
energy 15 absorbed by the earth s
atmosphere Some of it {sunhght),
penetrates the atmosphere,
where 1t strikes green plants
which convert it to chemical,
energy by a natural process,
photosynthesis It 1s this natural
process that s responsihle for all
the fuel we burp Wdod comes
ditectly front green plants Coal,.
oil, and- natural gas are the
fossihzed remains of green plants
and of plant and animal
organisms which consumed

. them

When chemical energy 1s used
up. there s no actual loss of
matter That 1s. the combustion
products of coal or ol weigh as
much as the fuel did in the first
place But in the sun ‘matter i1s
actually. transformed into. energy
And. as we learn from science,
the poss:ble energy yleld from
tonverting matter 1s tremendOus

Aruitoxt provided by Eic:

L4

In the sun there are two
processes, fission (the splitting of

heavy atoms) and fusion (the_

combining of 1ight atoms} We are
beginning to use the fission
process dlrectiy“to produce heat
in nuclear power plants We have
produced fusion energy so far
only in the hydrogen bomb
Man’s hope for ultimate pientiful
supplies of energy rests on better
control of the fission and fusmn
processes D

Except in a few cases, such as
storage batteries, heat i1s always
genérated as an intermediate
step between chemical energy
and mechanical energy Heat
causes air, steam, or some other
gas to expand, and the expanding
gas sets something in motion In
nature, a cloud may be set in mo-
tion In man’s environment, the
heat can be used to drive a piston
or turn a3 wh No mechanical
device even approaches being a

perfect energy conveger, some
heat always i1s lost t& the sur-
roundings, and thetejare other
losses when heat 1s generated by
friction.

-
-

We get most of onr’ electrical
power from mechanicdi energy,
requiring another, convetsion step
and more’ friction losses In a
storage battery, chemicll energy
1s converted directly mdto elec-
trical energy but therd sull 1s
some heat loss Devices'for con-
verting heat energy dmectly to
electricity are being investigated
in the laboratory and ummately
may become important assets to
energy conservatlon t

When potentlal energy 1S con-
verted to kinetjc .energy, heat is
evolved, plus_possibly hight and
sound. Actually, heat i1s really a -
form of kinetic energy " due,
basically, to the increased move-
ment. of "atoms in the $ubstance

>

4 .

MECHANICAL
{physical)

- Examples:

. 2
6§ o
cHemicAL T
L 4
v due to heat Qeneﬂ';edf

‘% Exarples.
NUCLEAR
{stomic)

Exsmoples

Processes of Energy Fransformation

Foroe pushes or pulls on an.object causing it to overcome :
resistance andfﬁ_iove. Onigin of force may be man, other animal,
planz, wind, vistar, machins, heat, gravity, magnetism. '

bowling ball strikes pins;

plant pushes up through soil; .
tornado uproots tree; ’

. . . milk 15 poured on cereal;

. toaster pops up toast.

Two or more sibstances brought into contact under certain con-
ditions cause reaction vdhich moves sonmhmg {often expansion .

eﬁervescent tablet fizzes in water: 4
. cake rises in oven: .
match burns when struck.

“%remendous potential energy holding atomic nucleus together 1s
transformed to heat and hght and great expansion of sir. Some
matter s transformed directly to ener
or sphitting of nudeus by bombardment with substomic particies,
(b) fusion or joining of two nucler under great heat and pressure.

ouclesr power plants, “‘stomic™ sub-
marines, atom bomb (sl fission), sun’s’
suriace, hydrogen bomb {fusion).

» L

. Two processes. (a) fission

2l
16
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that 1s heated Because heat Is a
result of every energy, transfor-
mation, and because any energy
source can be converted into an
equwalent amount of heat, the
measurement for heat—the
British  thermal unit
used commonly to measure
potential or kinetic energy One
Btu 1s the amount of heat re-
quired to raise the temperature of
one pound of water one degree
Fahrenheit There are about
13,000 Btu in a pound of
bituminous coal, 1,032 Btu I1n a
cubic foot of natural gas, 132,000
Btu 1n a gallon of gasoline, and
145,000 Btu 1n a gallon of home
heating oil.

When one state or form of energy
1s derived from another, we have
energy-to-energy conversions;
these are happening all the time
around us (and even inside of
us). The one important thing to
remember is that you get only as
much out of an energy-to-energy-
conversion as you put in; only the
forms or states of energy are

changed when energy 1S con-’

verted from one form to another.
There’s no such thing as getting
something for nothing.

Of all enérgy conversions oc-
curring all the ume, only a very
‘few will result in work useful to
man. We gicrease the number of
cooversions that generate useful
energy through converters called
machines, which transform
energy of one form, the fuel, into
energy of another form, .the
product. An automobile engine
coaverts, by burning, the fuel

gasoline, a form of stored
chemical energy, into the
"mechanical energy of motion.

Our own bodies convert food into
‘movement. heat, and " all lfe
processes The execess heat and
sound generated by an
automobile engine are mostly

waste energy, not useful to our,

Q

RIC

Aruitoxt provided by Eic: v

(Btu}—1s_

o
.

. purbose of moving from place to

place

The term efficiency of a conver-
sion process or 38 machine refers
to the ratto of useful product to
the total amount of input (or out-
put) As usefs or converters of
vast quantities of energy, we are
therefore conterned not only
with the supply of energy
available to us, but equally with
the efficiency of our energy-
conversion processes.

.

Electricity 1s clean, available in-
stantly, and easily transmitted.
Since 1950, generation of elec-
tricity Iin this country has In-
creased by ‘a factor of four.
However, both the generation
and transmission of electricity in-
volve some waste eneérgy
Generation of electricity—the
sconversion of fuel to electrical
energy—is less than 50 percent
efficient in.even the most'modern
plants. In many of the older
plants as much as two-thirds of
the energy generated is lost ‘as
waste heat which-#§*exhausted as
“thermal poliution™ through plant
stacks arid cooling water. Ten
percent_of the electricity actually
generated is lost during transmis-
sion. Newly developed and costly
means of transmitting electricity
through chilled underground
cables have the potential of
reducing this loss measurably.

We have seen that all energy
conversions—and all our sources
of energy—¢an be traced back to
nuclear energy in the sun. Man is
only beginning to make use of
nuclear energy conversion
. processes on the earth. The fuel
that is presently 'available for
these processes {an’ uncommon
form or i1sotope of uramum called

WU-235),1s limited in extent and i

costly to obtain. Other potential
fuels for nuclear fission, the spht-
Hing of heavy atoms, are more

7
22_) "

plentiful, but they will 4equire
many— years of technological
development. Potentially, the fuel
for * thermonuclear fusion 1s as
abundant as the hydrogen in the
oceans, but realistic fusion power
may have to wait for the 21st
century. This leaves non-
renewable fossil fuels—coal, oil
and- natural gas—as today's prin-

cipal «energy sources. (Hydroelec- *

tric . power and other nonfuel
sources account for only 8 small
part of our energy budget) We
must simultaneously conserve
our remasning fossil fuels and
learn how to use them as ef-

ficiently as’possible. )
L 3 N . *
L3 < -
»
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. The remaining U.S.. coal’ production each year comes from wha

;. ENERGY SOURCES <

Coal is the only fossil fuel still widely abundant in the United
States, but there are problems associated with mining and using it.
Ohio is a major producer, but Ohio coal is high in sulfur content.

QUESTIONS TO GUIDE YOUR READING

Uranium, green plapts, coal, natural gas, sunlrght fuel oil, oil
shale, and hydropower are sources of energy .

“ :
(a) Which of these s,b,urces are renewable or continuous? |

(b) “Which of these sources are nonrenewable or exhaustible?

. Whatare the three principal fossil fuels?

Which of the fossil fuels is most abundant in OHio?

1
.\

What percent of U.S. energy comes from petroleum and natural

gas? -

Ohro supplies what percent of the petroleum that rs used in the

state? -

At the beginning of the 20th century, coal supplied about 90 per:
cent of the nonrenewable iganimate energy in the Unrted States _
How much does Tt supply now7

How many million tons of coal each year/(half of U. S productro )
come from deep underground mining?

—

type of mining? . .

What is’the principal tii‘sadvantage of Ohio coal? 1‘

29
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'§_'ome energy s optained from
sources directly related o the

- flow of heat and lhght from the

\' sun’ We can term these sources,

ERI!

Aruitoxt provided by Eic:

®.zutiously.
tinuous energy resources As
long as the sun rises every mor-
ning, its ehergy will be available
ahd constantly replenished * The
amount of solar energy received
déuly by two square miles of, the
earth’s surface equals the energy
released by burning 7.000 tons of

" - coal, or the daily energy output of
".Hoover Dam. However, we lack

the technology to-store most of
the syn’s energy. if we knew
how,-a year s supply of energy for
the world couid be gathered from
sunhght reaching the earth In
three hours and 12 minutes As a

*‘source, solar energy Is presently

very cestly. but extremely
vatluable. What is needed is. an
inexpensive.means of converting
solar radiation to useful energy.
Other energy sources which owe
,their existence ultimately to
"enérgy from the, sun and the
earth s formation are stored in a
kind of potential energy fund.”
Thew. supplies have. fimite hmits
and, in most ¢ases, are not being
replenished. They
nonrgnewable - or exhaustible
energy I'ESOUQI'QE_SA . t
We call these foss: fuels bécause
they were formed from~amimal
and vegetable matter
.collected at the bottonr of ancient
seas and in swamps millions of
_-years ago. This debris-was buried
" by “inorganic residue and sub-
jected to great heat and pressu:e
.as well as bactenal and chemicél

-— .
*A totat of 139 x 1Q~“ Btu reaches
the earth dasly .

that

renewable “ or con-

are .

[y

naturat gas, and coal—contain
large quantities of stored solar

energy n the foerm of
hydrocarbons
We can make several

generalizations abeut the fossi/
fuels which acepunt for more
than ‘95 percent of the inanimate
energy supply 1n our state.

® All are faund primardy within
the earth afd _extracted at
great cost. This means expen-
sive exploration to locate them
(except for coal) and large’in-
vestments of capital to extract
them (especially in the case of
off-shore petrole8m and .coal).
All are storable and
'transpor'table—lpetroleum\ by
pipeline, tankes, barge,
and rail, hnatural gas by

p|pe||ne (liqtiefied natural gas

by special tanker and ba )
and coal by rail and slar
,plpehne

\

PR

e Ol and coal have lmportant )

nonfuel uses as raw materials
wn  production f plastics,

lubricants, and. the like. in the

future. many experfs feel that-
coal may actually be better
suited for (and"could be,more
. effidienty ysed in) such non-
fuel capacities (nonfuel use of

five percent of the total use).*
.\- .

. @ Because of their location, com
position (especually when high
in sulfur), and the proceSs by
which they are converted, coal,
and 1& a much less extent,
petroleurn and gas, require an
alteration of the landscdpe’ in

- their extraction and can
refease pollutants into_the air

A
=

truck '

coal now accounts for about

w 3 ENERGY SOURCES = = ' °

actioh. The end products—oil, .

and water when produced and
used.

® They -are all largggy burned,

(‘waeasing heat energy to per-

.

form work.

® All are nonrenewable.

Early in his development. man
learned to control the release of

*stored solar energy through fire.,

- and coal—vied ; as
producers of 'mechanical work
output for civilized man. But the °

. coal’

-

By learning how to use this basic

. chemical reaction, he became the

only ‘species capable of con-
trolling its owh environment.
Later tame agriculture, - the
domestication of animals, and
harnessing of the kinetic en
of winds and falling water,

ay
ils.

. windmills. and, water wheels.

- .
£

.For sseveral centuries,*two kinds®

of renewahle energy sources—
wind and vfater—and two,_ kinds

of nonrenewable sources (which ,

must have ~seemed /infinitely
renewable to early users}—wood
the major

scales became weighted toward
when' the steam’ .engine
came’ into_being 200 years ago.
[Fitungly, two of the first major

_ uses of the steam engine were'to

pump water from coal mines and
to transport traiploads of coal to |
factories.) Wind power had jts
last great days in the,19th cen-

L 4

-

tury, before the completion of the_.’

Ranarma "Canal.. when clipper
ships brought cargos around the
tip of South Amerita

p .
In the United States, as wood
was uséd up and an expanding

*
.

population began to demand m-"."

dustrsal products, the change to
fossil fuels—though later than in
Europé—occurred Bt an




accelerated rate In 1850, coal

. -accounted for only 10 pércent of
American fuel consumption,
wood for 90 percent. But by
18865, coel'passed wopd, and, by
1910, the situation of 1850 was
reversed coal 9Q percent. wood
10 percent After World Wer |,
petroleum was ‘twice as 1mpor-
tant as wood, though coal was
stijl predominaat But, by 1946,
the petrolpum fuels began to out-
rank coal

Kriown for centuries as a product
of oIl seeps oozing directly from
the ground In a few parts of the
world, oif was first obtained by
drithng 1n Pennsylvania in 1859
For* hundreds of years it. had
relatively minor use for Irghtmg
and heating, but major use n
transportatron began around
1900 Some 25 years ago,
gedlogists found " evidence of
- large deposits'of oif just off the
¢oasts of some lands, under. the
ocean and under what 1s called
the continental shelf. Offshore
oil driling offers the major hope
*for finding new o1l to replace
diminishing supplies today But
offshore drillinig 1s costly and sub-
ject to the possibilities of leakage
which can pollute beach areas.
Nor is it easy to extract oid .
-wherever it 1s found. (The
* 'gushers’” so often pictured are
th& rare exception to the normal
reCovery process.) )

Oul does .not Bccur In large reser-

. vors underground but rather 1t |s

found in the interstices of sand
and rock. It is held there so firmly
that often no.more than a tenth
of it will come to the surface un-*
aided by pressure. Frequently,

"“ayen_pukiping s not enough

because 01l 1s s0 viscous and the
rock s relatively non-porous.
Even with best available
technologies, only about a third
of the ol n any field ghay be
recovered When water flooding,

.
-

. ’

gés injections, and underground
combustion are used, the
recovery may be as high ‘as 70
percent. but such high-cost
processes_may not be justified
The low price of oil has led to
waste and has discouraged &x
ploration for new supplies.

Natural gas—previously wasted-
began its popularity in the 19
with the completion of pipelinfes
linking gas fields with user citjes.

gas increased at an averag
of 66 percent a. year,
senting nearly two-thirds
growth in the country's

down by Federal regulat ons. In
the early 1970's, natgral gas
powered - 43, percent of findustry
and- heated and/or copled the
hemes of 150 million Arpéricans.
Recent Federal regulation
changes have encour ged the
development of natural gas
resources by SpEleyl hngher
rates for gas {rom “npw’’ wels
thad from “old” ells, but
because consumption (s so great,
Jour gas ‘reserves have an even
shorter life expectan
oil reserves. .

Though avatilable |since the *
American continent Was séttled,
coal still presents groblems In
mining and exploitation. About
300 million tons off coal each
year, half of U.S. |production,,
come from deep underground
mining.. But deep | mining is
dechning because of costs, job
hazards, and poor rking con
ditions. The other half of United
States production of coal comes
from strip mining, and this half
.must incréase § we ate 1o use
coal 10 fill the energyfgap. But

strip mining has well-ghown en
vironmental problemsf Another
difficulty 1s t?at our €oal reserves

Sfedm  centers  of - popujation. .-

_At the begmnin'é of the éOgh cen-

- energ

. network ‘makes

'3 ! R
. . PN
N .
s
v ‘
e : .
“ are Iqw in° sulfur he .

pr y ominantly in the west, away
Ithough companies are working
on anti-pollution measures,
techriology has net yet found an
economical way 0 remove the,
suifur from, hngh -sulfur coal
before 1t |s.burned. .

Coal 1s the only major fossy| fuel
which could be .utiized more -
completely in tHe Um(ed States.

- No industry has a greater oppor- .
. tumity to fesp@nd to.-the- énszg:[»

problem. We have-20 percent, of .
the- world’s sSupply; in fact, 89
percent of all our .fossil fuel.

. reserves are in thes*form of coal

deposits. We also have relatively
large deposits of ofl shale; but ex-
tracung the oil presents major
problems ~of cost and en-
vironmental disruption.

.

tury. coal supplied about 90 per-
cent ‘of the nontengwable, in-
animate ’ energy in the United>
States 'Since that time, coal’
production has r'éma)ned rela-
‘tively conStant but coal's share of
the energy budget has dropped
drastically Meanwhile, oil and

than our
: /lfa"tural gad have changed places
with coal. -

7 percent of United States
[Npw comes from o1l and
natural gas, and reaspns for thjs
are not hard tp find. Petroleum
fluds are easier to handle and
use than coal solids, particularly’
for cars and other” mobile com-
bustion sources. Qur massive
high-pressure ~gas pipehne
natural gas
available in ‘most -homes, gas__
heating units are. clean, . con- -
vemient and inexpensive. ou 'y
the versatile .source of a wide
vanety of .fiqud fuels and

Some

chemicals, and i1t s relatively |
easy to remove polluting sulfur /f

Ny " . .




from oyl Even with price’ i
creases$ at the pump, gasoline s
still fayly cheap. During the’ 10
years prior to the time of the Arab
oil embargo of 1973, gasoline
-prices increased’ considerably
less than half as'much as prices
for other consumer 1tems.

*

On the horizon are: ways of syn-
I thesmng gas and hquid fuels

... from coal, of converting
- derg? nd coa] deposits to gas‘
N with mmmg them first.

S coat-wés widely used in the Un- ,
ited States, and the * ‘gas’ works”’
with 1ts huge expanding sfgrage

the urban ‘landscape. The ‘coal
gastfier of 20 years ago, originally
+ developed in Germany, 1s still the
only one on the market. Caught
napping because of our apparent
»abundance of natural gas, we
have neglected research in coal

we begun to mend our‘ways. And
. the potential is there, providing

we are willing to pay for it. Gas-
~  fication may ultimatély create
the biggest new market for coal

’

In_Ohio, the energy source pic-
ture differs somewhat from the
( national picture. Wé are.. for-
- tunate 1n having abundant coal at
a *‘ime when petroleum and
natural gas -are 1n short supply.
But most of Ohio’s coal Is high.in
sulfur content, and much of it 1g
¢ economically extractable only by
“ strip minINg.
* 4 3
While only two percent of the
natiort’s known recoverable coal
reservés are in Ohio, this
+ .. amounts to more thap 20’ biltion

M)
2

o . tons of bituminous coal. Ohio
. +supplies roughly 10 percent of
the nation’s coal and consumes
more coal than any other, state

* Coal satisfies more than 40 per-
eént of Oio s energy needs, far

. ’ . i

ERIC -

Aruitoxt provided by Eic:
.

."Ohio
percentage of napural gas, for its

e ~-Twen¥9 years-ago gas’made ftom - poses and - 40 percent

more tHan the national average,
supplying 95 percent of the fuel
for generating electnc'ty. in the
state .

. P R

uses about the same

energy needs as do most other
states—about 31 . percent—but

"~ cdnsupply only about seven per-

eent of its needs, importing the
remainder from other states.
Roughly 60 percent of the natural
gas 1s used for residential pur-

industry.

. tank was a prommenuthcmgﬁ nat . The rem@mder of tho-s energy
particularly attgactrve) feature un |

needs dre met with oil, 95 per-
cent of whlch ns imported from

_fe‘(,

Sy

other states or supplied by com-
parues which rely heawily on
foreign supplers. Ohios use of
oil, which Is considerably below
the national average, is mainly

for transportation. J -

Ohlo‘s)ga;ngal consumption of

electricity exceeds .106 billion
kilowatt hours -placing the state
third 1n electric power consump-
tion,-.behind only California and
Texas! |n residential consumption
oﬁelectncuty, Ohio {with 26 bitlion”
kilowatts] ranks sixth .béehind *
CaliforAra, Texas, Florda, Nety ,
York "and Pennsylvanig. In com-
mercidl and industrial consmm-
tion, Ohio {77 b:l[uonJ&owatts)
¢ ranks tfurd, behind Cal;fornra and
‘Texas. - v . .)

gasification. Only recently have

Shaded areas indicate portions of Ohio fuel.consumption ‘which could be
supplied By the state’s resources, assuming present.levels of production
{less than 7 percent each for natural gas and oil, 100 percent for coal). .

Source US Department of the Interior.

27.0%

- < »
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Less than 10 percent of this
country’s energy consumption Is-
presently supplied by three non

fossil fuels hydropower—a
refiewable, continuous source,
wood —a questionably renewabie
one. and nuclear fission—a non

renewable. highly controversiaf
one’ Such renewable sources as
wind power and 3olar heatmg are,

. as.old as civilization. Thewr pres-

ent use s mintmal, but therr
potential 1s' great (They will be
dealt with in the next chapter )

Why we have changed from one

energy source to another is an in- , mostly

teresting topic for discussion and,
speculatxon Husroncally we owe
much’ of our progress to the ¥an-
sibon from anmmate energy
sources (horses, human backs) to
nonrenewable mammate ories
Coal replaced wood® because it
was a more efficient fuel and’

The movemenit of water has long
been a° useful energy source
Although its use & an earlier day
was readily apparent i grist mills
located .by rivers,
provided more than four percerit
* of our néeds even as hydropoj\:er
At some future date, water may
be a8 more useful source In-
vestigations are bpnng conducted
to determine the feasibility of ex-
fracting large amounts of energy
from ocean waves

\ Shale comprises a.resource base

for’ ol extracygn Depgsits are

Ioca’t'e? in government
lands in Colorado and Wydming,
these @reas may prove of value in

.the search for additional o1l

The nuclear sdurce of energy is |

of significance In par\t because
this nation has the ‘greatest low-
cost uranium reserve in the free

because wood was begoming “‘world. Exiraction ‘of this source is

scarge Petroletm

replaced costly and the by-products of its

coal—even though substantial™ use create a dnsposal problem,

reserves of cdal remain—largely ’
becaus€ 1t is easier to use. In
these processes, wind and water
power were sidetracked. Wgter
power recgived some emphasis
for generfting hydroelectricity,
but the lack of availability of sites
for hydredlectric power stations
nmposed a realistic mit  Man
“ldcked the incentive to develop
wind power {considered an un-
rehiable source} beyond its early
application to, windmlls. *

What "will the trend’ be at the
beginning of the 21st century’-
when‘today’s students will have
been making the decisions abotit

t

Energy may be obtained from the
hot interior of thg earth. Geother-
mal energy largely untapped
and additional research is needed
to determife how ‘this source

:. mgy relieve the shortage.

i D »

-e

but its availability « lafge

~ amounts .will compel further in-

it has never

-shortage.

vestigation l?f nuclear energy s
potential to help alleviate the
Potentially, ther-
monuclear fusion has an aimgst
lmitless fuel supply—hydrogen.
But there must be a major scien-
tific breakthrough. before fusion
power can be -considered

“seriously . &

For the short term, our reliance
would seem to be on o1l and gas.
For the long term, we will be
look:ng to coal and atomic power
With large United States
reserves, coal would appear to
see us thr0ugh the first quarter of
the next century. For any lasting
relief, we must hope that prac-
tical means <{an be found to tap
hydropower solar radation,
wmds tdes” and geothermal ,
sources on a large scale. In the
immediate future, the hope for
alleviating _shortages lies with -
reducing demand .

L I3
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. v MAJOR £NERGY SOURCES .. .
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' PETROLEUM » NATURAL GAS coAL” -
'Co?hposition,’ Hydrogen and carbon Methane, pet{;oleum {natural | Vared composituoﬁ -
"Origin  ‘~| formed from tiny marine gas liquids are aiso formed). | mostly carbon, some
organismg and plant 1. May be liquefied at cost for hydrogen varymg amounts
matter buried under easier transportation by of sulfur; formed from
i ancient seas, under great tanker, truck. . plant remains buried
pressure. y under ancient lakes and
bogs under great pres-
M + ‘ sure; three types, of in-
\ creasing age and hardness,.
are lignite, bituminous,
i . - and apthracnfe,
Location . Undergroand “‘reser- .Onge-half is found wherever At varying depths from
: « voirs”, petroleum " petroleum is found and just under surface to far
~ | trapped in interstices one-half is found in under- underground; found in
ot of sand and rock, ground rock (especially :27 states.
largely Texas, Okta- southwestern and south . .
~ homa; off-shore undef ¢entral states). Forms “‘cap”
Continental Shelf . on petroleum deposits and
{Louisiana, Texas, provides pressure to aid
southern California). petroleum extraction. ,
- | Large untapped - . ’ ) .
deposits in northern
Alaska- —
Extraction/ Wells drilled up to Removed by wells, rises to Underground, mines
Conversion 25,000 feet depth, 15% surface under pressure, * {only half of coal in a
of reservoir of petrefsum some is found with petro- - deposit is recovered) and
risas to surface because leum, some is found alone. ,strip'- and open-pit mining
of underground gas and Natural gas is treated to .where surface earth is )
water pressure; pumps remove heavy hydro- removed and coal cyt
remove 15% more; carbons and hydrogen and shuveled out by
. " another 20% may be sulfide, which can be usad machine. .
N P recovered but at a much by the petroleum and Sizikg, washmg_gnd_,clean- --
’ ”\\ higher cost. Crude "petrothemical #ridustries. ing for traditional com-
petroleum is refined < = | bugtion uses, Convyersion
. .through separation,into " | __ - %, to synthetic natural gas and
fractions at different —- . . liquefaction by treatment
boiling points. From ~ T with hydrogen are in the
_ cherical modifications . demonstratlon stage.
] ~— 1 andblending of the "a
| - : fractions, products are ’
given the+desired ' i .
B characteristics. . ]
L . : . N N -
23
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. - MAJOR ENERGY SOURCES (Continued) 1
PETROLEUM NATURAL GAS - COAL -
60% transportation 45% industrial fuel, 35% 65% electrical generation
(targely refined as gaso- ] commercial heating, 10% 30% industrial.
Iine,"diesel fuel), 20% electrical generation.

residential/commercial
heating, 10% electrical

generation.
Eady to use, store and Cheap, clean, easy to Cheap, large reserve,
transport; ideal fuel . transport. Appalachian sources close
for transportation -to large markets.
industry. . . o
Disadvantages | Domestic supply “has Difficult to store; increas: Expensive to transport.
declined in recent years; 'ingly, in short supply. Ash disposal and fly ash
| increase in-usage re- . out of the stack cause
1 quires increased foreign co pollution. Combustion
exchange; refining of : - . of high-sulfur coal re-
high sulfur crude-can ' ’ ’ leases sulfur dioxide.
cause pollution. . Low sulfur westem coal

< is distant from large
,markets. Underground
- " ° . . mining is a hazardous
. operation unless elaborate
. precautions are taken,
‘ - Surface mining (strip
c - T T * mining) causes environ- T -~
J _ . L mental problems unless
. " expensive _reclamation’ is
. | undertaken. "’
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MINOR ENERGY SOURCES

4

L%

o s .

generation.

HYDROPOWER NUCLEAR FISSION wWooD -
Composition’ | Water impounded in Uranium and thorium ores. Trees, wood waste, agn-
Origin dams; tidal water area cultural waste.
i potential resource. ’
Location Often in femote and Ores are found in Coelorado Areas often temote from
mountainous areas. Basin, Canada, South large population centers.
A_frim, Zaire, India,
Extraction/ Water tumns turbines Chemical processing con- Trees are grown, felled
Conversion * | ®producing electrical centrates ore, enrichment and collected at wood or
energy. (Virtually ajl _ of desired isotopes. by . Crop processing centers,
°t hydropower is con- physical means, €.g., Burned for heating and
verted to electricity.) ™ gaseous diffusion. In cooking in some places.
" nuclear reaction, nuclei - .

: of heavy atoms of "
“fissionable” isotope are .
bombarded by neutrons <

{ causing nuelei to"split, 3
converting the matter to . o
great quantities of heat. : Py
Fission of one atom re- 0 . .
leases neutrons causing a -, 7 -
chain reaction, splitting ™.
other atoms in"a con-

. tolled process. Turns - -
water to steam to drive ;
turbines and produce

. X electricity.
Uses 100% electrical . 100% electrical generation. 50% heating homes

50% industrial (scrap).
34 million cord’in 1975
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. MINOR ENERGY SOURCES (Continued) '
Z . . - ] )
P - ‘ t .
HYDROPOWER . NUCLEZR FISSION WOOD
= 5: f - . L -~ N
Advantages |- Efficient, Jittle waste Heat value of one ounce of | Availability,-wood is

/

heat; inexpensive, renew-
able energy; may bé

. conserved threugh pump
storage; emvironmental
effects generallysslight;
reservoirs may enhance

" recreational valyg of
area, .

U235 equal to 388 barrels
of petroleum. Very. rapidly
growing as an energy source
— the "energy Source of the
future.”

-

renewable, given time
to grow new forests. .

N

Disadvantages |

High capital construc’
tian costs; requires
very special focation,
few good sites remain;
may flood land better -
used for other purposes
(agriculture); evapore-
tion rate high in arid

e ’

lands. »

Controversy over harmful

effects of radiation leakage
into surrounding area front
unlikely, but still possible,

_ accident; possible leakage

from radioactive wastes;

_the common “light-water

reactor’’ requires large
quantities of water for
cooling — recycling water
intq lakes or rivers may
result in thermal poliu-,
tion. U235 is scarce —
new breeder reactors
may alleviate prdblem.

r

Low heat value per unit
volume; non-fuel uses
more important; only

practicdl ir&gertain' .

cations.
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ENERGY SOURCES FOR THE FUTURE -
y
SOURCE , HOW CONVERTED COMMENT

”

{Fossil Fuels)

-

I

-

OH Shale A secjiméntép{ ck which tonatains Present in huge quantities in Rocky
“kerogen”’, a sébstance that, when Mountain states (estimates from 600
heated, yields-shafe oil; would . “billion to 3 trillion barrels of oil).
likely bé used as substitute for oil. Adverse environmental effects of ex-

P traction by open-pit mining. Large"
. quantities of shale required for small
1 , N yield.of oil (one ton of shale yields
, 30 gallons or less petroleum). Problem
1 v of waste disposal. .,
. . . »
Tar Sands Contain extractable petroleum Large deposits only in remote areas.
. substance. . ajor supply in North' America in
\ § Athabaska,.Canada, frozen and difficult

o
’

to extract and transport. ,

’

Coal Gasification

|

Coal reacted with 'steam followed
by further processing produces
synthetic natural gas (SNG).

’-

Coal is plentiful, but the eost of process-
ing plants is great (S500-S800 million).
SNG is a clean and desirable fuel. New
coal mines are needed,
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SOURCE ’ . HOW CONVERTED - <« COMMENT"

{Natural . .

Continuous ’

Sources) 1 ‘ . .

Geothermal Natural steam underground rises Clean, inexpensive energy. Used in

) . to surface with enough force to Italy, l¢eland, Japan, New Zealand, in
"~ drive turbogenerators for electricity. the U. S. 4t the Geysers near San
Frangisco and California’s imperial
' Valley, with potential sites throughout
. ,western United States. Little natural
- ) ' . steam exists underground. However,
. much heat iz-underground rock layers
. ’ ‘ could be tapped by pumping cool water
‘ - y down to the rogks and retrieving heated
. water. Limited to local use in/é few
- favorble Jocations. Probleni of brine
deposits clogging and corroding pipes.
. . Surface pollution problem from New
* Zealand underground waters.
Solar Collectors over a‘vast area focus An immense energy source. Little
sun’s tays on a liquid which can . environmental effect except that large
- ‘conduct the heat to an electrical amounts of open space waquid likely
generating plant; or solar cells have to be devoted to collectors to
- over vast area convert sunlight . gather the diffuse energy of sunlight.
* | . directly toelectricity. Space - Location-woyld-seem-restricted to- +-
heating. " | - “areas of gré£tsunlight far from popu- _
" R . . lation centers in this country {drawback
) . ) . . ' because of extent to which:electricity.
\ ’ is dissipated during transmission). -At
. . .. present, most important in home heat- s
< .| . ing and water heating in specially. =~ [~
.- designed houses. . .

Tidal Same’ pnnclp!es as conventlonal < Very efﬁéieng. -Requires very special
hydropower — rise and fall of ° locations; few exist in North America, | °
tides rotate turbines to generate . and those that do, such as the coasts
electricity. of- Maine and Alaska,‘are remote from’

- population centers. Diffi cult to make
’ s | energy supply- tjonnnuous. C .
e
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ENERGY. SOURCES FOR THE.FUTURE (Co{tﬁnuéd)

f'j‘ P
SOURCE HOW CONVERTED : COMMENT .
Wind Same principles as hydropowsr — Clean, neat inexpensive. Very efficient.
, ruhning air propels turbine to LoFatmﬁ important — proposals
_ generate electricity. generdlly, for windmills on platforms in
- . Gredqt tsakes or on Atlantic Ocean.
. Better as local sourse in certain
conducive areas. Sufficient wind
- ; for continuous generation unlikely.
= r
(Othqi Sources) |
Hydrogen Buming hydrogen for heating as Mdst abundant element in universe,
Js with natural gas. although extraction of hydrogen from -
. * compounds can be costly. Reactions
. between liquid hydrogen and liguid
- oxygen powered NASA roc Clean —
. only waste product is water, Draw-
. ‘ backs — dangerous-to handle; one-hatf
’ o7 the energy content per volume of
- natural gas. X ~
Fuel Cells Battery-like, portable electric Litde pollutlon no noise, much more
generators produce current from efficient in generatmg electncny than
reaction of hydrogen and oxygen. _conventional depetators. Drawback —
vt \very costly because of*short Tife. Have
R . - ‘been used only in space program.’
. | Magpeto- Converts heat *from combustion As an alternative to conventional coal-
hydrodynamics ! gases from coal directly to fueled power plants, MHD eliminates
.. " {MHD) - electricity by passing gases through most air pollution, requires less fuel,.
magnetic field. Uses coal as S is 1% times as efficient (very little waste
.| starter fuel. Represents new kind ” heat). At present many technical |
of generator converter. ) pnoblems and little support for research
. oo Moye research being done in USSR
. i ; and Japan than’in U. S. )
» t
N by N . s
3 1 .
- . * . .
. v _
z - 9 . .
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.
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* ENERGY SOURCES FOR THE FUTURE (Continued)

- ; €‘ {
. 1
SOURCE HOW CONVERTED COMMENT
Buming of Trash Buming combustible trash, in mix- Cheap, readily ayaﬂable fuel. Conven-.
. ture with coal or other fuel, to tional combustible garbage possesses
' . power electric generator. 50% of potential heat of coal. -""Solyes”
R - . garbage disposal problem. Although
* the air pollution problem remains, the .
- waste disposal problem is afleviated.
" City of St. Louis currently getting
N some electricity from power plants
¢ " fueled by garbage and coal. Trash -
. must be carefully sprted.
3 '
Nuclear Fission ‘ Uses U235 as “‘starter” to bom .~ Uses less scarce U235 than present light- |
(breeder bard surrounding atoms of nof: water reactors. Some plutonium is
* reactor) ~ fissionable U238 and convert produced directly in light-water reactors.
it to Plutonium 239 which is’ | Is cooled by liquid sedium (difficult to
fissionable, ‘‘creating’”” more handle). Possibility.of accident, especi-
starter. . ally during transportation of wastes,
) more of & concern with plutonium than
with uranium. Technological difficulties.}
Thermonuclear Fusion of atoms of hydrogzen Hydrogen is very abundant. Ordinary
Fusion to form heavier atoms of seawater could be used as source of

>

>3

helium under extremely high
‘temperatures {100 million
degrees C) in & cantrofled

érear’:tion {as opposed to the

uncontrolled fusion réaction
of a hydrogen bomb.)

o~

fuel. Very efficient reaction. Re-

activity. However, itis technologically
very difficuit to achieve a controlled
reaction at present levels of technology
and knowledge.

leases only small amounts of radio- |
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Source Ohto Chamber of Commerce .
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SEARCHING FOR SOLUTIONS .

—

) As’ Amer/ca seeks to become energy self-sufficient once again, we

develop new sources ranging from better nuclear power
generators to huge solar .collectors. But the lack of time compels
us to conserve and recycle the energy resources that we can use
today » . . not in the next century.

: QUESTIONS TO GUIDE YOUR READING

What happened in November, 1970, that gave us cause to worry .
about our future oil supply7

By 1972 what fraction of our U. S oil heritage of 200 billion
barrels was gone?

What percentage of known petroleum reserves is located in the
Middle East?

Howvmany' million tons of trash, potentially burnable in power
plants, do Americans throw away each year?

Newspapers, potentially, are good candidates for recyclrng What
are two reasons why this isn't done'more widely?

~ What factor wrll encourage the development of new energy
resources?

What is the government program for natlonal energy self-
sufficiency called?

37
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In 1972, Representative Chet
Holifield of California said, “What
this country needs to dramatize
our energy crisis s a good 24-
hour blackout.”

We've come a long way since
then, and there are few of us
who do not reahze that conserv-
ing energy and Gur country’s
future are inexorably related.
Some of us even, have stopped
tomplaining about driving 55
. mph to save gasoline! But, lest
we’ become panic strickéh this is
a time also for concrete solutions
rather than desperate measures.

Oul and natural gas became the
most widely used fossil fuels in
the United States because we
drew on our own resources, not
those 1n the Middle East. In fact,
we may remember the prophets
of doom some years ago, who
kept saying that the United States
was running out of oil. Yet, new
deposits were constantly dis-
covered, and the future somehow
was pushed back.

« - All of ‘this came to a halt in
November, 1970, when the rate
at which ws were finding
domestic oil reserves failed, for
tite first time, to exceed the rate
"at which we were cnsuming oil.
From that tme on, the known

reserves have declined steadily,’

we have increased our
dependence on oil imports, which
have tripled in the last 25 years.
By 1972, about half of our known
oil heritage of 200 billion barrels
was gone, angd:the rest was

becoming increadsingly hard to
S get. . . .
’ -

As ol imports increased, we

became more dependent on

4
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SEARCHING FOR SOLUTIONS

4
v

foreign reserves, joiming the 'ew sources and conversion

nations -of Western Europe
whose petroleuln reseryes are
considerably .smaller than ours.
We turned to the Middle, East,
source of 53 percent of known
petroleum reserves, as well as to
Latin America, which traditionally
had made up our oil deficits. The
activities of the oil cartel and the
effects on our foreign trade and
balance of payments are well
known. As a resuilt, the govern-
ment, through Project In-
dependence, has opted for
national energy seif-sufficiency
by 1985. This project .1Is a
blueprint outlining the size and
shape of our problem “and
recommending self-sufficiency as
a national-goal.

It ys hoped by 1985 that it will
make economic sense to “‘buy
American.” By that ime, we may’
have curbed our energy appetite,
which by 1970 was doubling
every 10 years. We may also
r}ave developed new energy
sources through" research and
better utilization of traditional
sources such as coal,
.‘

Several trends justify a cautious
optimism.» We have realized that
the environment is fragile and in
some aspects irreplaceable, and
technologies are being developed
to haryest energy jesources
without as high an environmental
cost as has been paid in the past.
Technology s also advancing in
the field of ‘récycling, in order to,
lengthen the ILfe of dwindling
resources. Research 1s progress-
ing on several fgonts to harness
the energy of renewable sources
such as wind, sun and tides.
Higher fuel prices are furnishing
incentive to explore and develop

. 38
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‘. that

techniques.
Economic iAcentives, probably in.
the form of higher prices, will en-
courage searches for new
deposits .and, promote further
development of present ones.
Such economic incéntives waill
also spur efforts to improve refin-
ing and electricity transmission
methods to cut down on energy
losses. | ‘
However, these_efforts will not
alleviate the central problem.
They will simply help us use our
finite fossil fuel supply more ef-
ficiently. Increased funding _for

. research and development of
alternative ‘'sources will be
needed to bring about the day
when they. are viable sources.

" Surface mining companies can,
and do, make efforts to restore
mined lands to ther. former
usefulness. Methods can. be
found for removing sulfur from

. coal, the key is to find a method

is economically feasible.
Automobiles can be designed
with smaller,” more efficient

. engines.’ i :

\
Many 'things are being done to
improve our extractign and con-
version of energy sources so as
t0 increase ‘supply and lessen the
environmental cost. More' could’
be done. They are technologically
possible, and they will be prac-
ticed increasingly as there s,
economic benefit to be gained
from them in terms of added
profits or penalties avoided. .

Recycling is,a key to extending
our present resources until alter-
native énergy sources can be
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, made workable Recyclmg n-
" cludes both the recovefy and
reuse of natural reSources, and
extending the Ife of products
-Here too, a united effort Is re-
quired The student must be
. hetped to understand that each of .
us can make an important con-
. tribution if we live conservapively
and keep doing so. Meaningful
recycling must go*far beyond the
two-week rscience project or the
. occasional paper drive We, must
start at home in an unglamorous
way by using up what we have or
wearing It out

Ohioans can be proud of _the
steps toward recycling already

Y

taking place in our state. Many .

City governments are considering
the possibiities for burning
wastes ,t0 _supply power At
Franklin, Ohto, there 1s an ex-
perimental total waste recycling
plant, potentially capable of
- processing nearly all of the com-
munity’s wastes for reuse..

»

-

Each year Americans throw away
125 million tons of'trash, poteng,

. tially burnable in power plants.
N Yet the plants 1d burn this, trash
must be hlghly sophisticated,

+ capable of rém0ving ajr pollu-
tants-and operdting-with a variety

.of fuels. The wastes must be

“ collected and. brought. to the

_ plants 1n large endugh quantities

‘.10 make the processes economnc

\-.
ks

. Many of us save old newspapers
- for recyclmg but here also are
constraigls. Large quantities of
water, *lch may become pol-
"luted, are required for recycling

paper pulp. And high freight rates **
make 1t costly to bring newsprint.

to a recycling plant even though
it may cost less to- make paper

$rom recycled stock ‘than from '

wood. . ) .

.

In many areas our old* auto-
mobiles and other ‘metal scrap

L.

Q
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. are being almost totally recycled.
Yet there sull are problems in
getting the scrap into sizes and
forms in which 1t can be utilized.
Burning the nonmetal parts of old
automobiles 1s highly polluting;
removing the copper wire from
Jjunked cars takes time. Big
machines can chop steel scrap
Into bite-sized chunks for
reprocessing, but these machines
require considerable energy.

There are many approaches to
new thinking and better conver-
sion methods for recycling; better
ways of handling, wastes at home
and in industry and at all levels of
the recycling process. Has
anyQne ever, thought of desngnmg
automoblles which, 1n addition to
using gas more efirc/ently, can be
recycled. more easily? Questions
ke this are good - discussion
starters for all grade levels. How
can “tin’’ cans be recycled? What

.

provisions’ does yqur community ..

have for recycling glass? How eanr

,.we get more use from books and -

magazines?

« As i trge for . environmental
safeguards the techno}o , of
recyclmg is, as yet, far ahead of
the capaclty of most communitiés
.to practice’ it on a significant
level. Ope estimate is that-large-
scale ‘adoption of mumclpal
.resource recovery systems is 10
years away. Most present sys-
tems -consist of some combina-
tion ,of shredders, Yrinders,
scanners, <screens, .and electro-
magnets to break down and sort
out ferrous metals, aluminum,

. glass, combustible and noncom-
bustible garbage. Some
demonstration plants are
developing the capability to YIE'd
fuel 0|I as well.,

The economics. of large-scale
recycling pose more problems
than the technology. In addmon-
to a8 sizable investment in equlp-

39 -
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ment, recychng centers must find
’rgzrkets for the sprted scrap. The
overriding economics, however,
may well be ‘the, savings In
energy as well as raw materials.
Recycling paper and steel re-
quires 70 percent less energy
than manufacturing with: new
materials.

-

£

Although today s energy situation
Is ‘serious and the forecast is a
challenge for survival, there 1s
another side to our energy
problems. Qur belated realization
that fossil fuels are finite may
prompt- & reversal®in our energy -
use patterns from spendthrift to
more. thoughtful use. And the
change may come soen enough
to give .us a8 margin of tife in
which to find other sources, other
use patterns. )
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CONSERVATION: AN ETHIC_'FOB/E'\./E‘RY‘(’)NE

~.

We know we can work together for a common goa/ if we believe in
it. The cha//enge is to make energy conservation a common ex-
perience that we all can share directly. ~ . i

-

QUESTIONS TO GUIDE YOUR READING

What should you look for when your students complam they are

cold in a heated classroom? o

. You and your students are planning a fleld trip, and you wnll be '
away from your classroom for the entire day. Turnmg out the room
lights and turning down the theriostats are two possuble energy
conservation measures for your class Can you suggest others for
the field: frip? :

:

In past history, when a society ran out of energy, what could it do?
: , .

Why can’t we do this today?

-
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: CONSERVATION AN ETHIC

.' FOR EVERYONE .~

" We ve seen’the story over ahd
-over again in the movies and on |
felevision A group.of people in a |

ufeboat have only a httlé food and
water They divide up the supply,
and each one takes just enough.
For days they survive, and just at
the’ last minute they are reseued.
This -s a s.mplust.c -Il‘ustratuon
but* time and time agamn i).story
has demonstrated that pgople
wili practice conservation, and
work“together for the common

good. providing they real.ze‘that.

they’all are In the same boat: It 1s
ouf job to make thig realizatron

meanmingful to our students. Con;.

servation 1s not just what one
does somewhere else, out in the

< "forests of the American West .

*\

v

- .

Some conservation measures are ,

being imposed on us from the

-outsidg. We must pay more for

luxuries, so we consume less of
them and. thereby, save
energy. We must sertembe’r that
*society also s responsible for

‘ fmd.ng new and meaningful work

“chiidfen

10 sulve ‘the energ'y waste and
conservatiop problem Perhaps

viewing conservation as energy .

insurance would help change at

“ttudes and ~ stimulate, positive

- action. - i
4

“We pract-ce the energy-conserva -

tion ethic when we understand,

that fossil fuels’ate very impor-
tant-1o us, personglly. How many
today actually know
what a lump of coal looks lke?
How many M#how what happens
when they, plug® in an electric
toaster? Because children and
youth are curus about the world
around them, they may be far

hetter prepvaé,ed to appreciate the

personal lue of energy re-
sources than their parents are.
Creatmg a ‘learning atmosphere
4n which they can understand
and practice energy conservation
is a challenge worthy of the per-
songl commitment of every
teacher.

For most of us, the changes will

fot the people ' who formerly made . not be fundamental ones. We_will

these prodycts. Higher pnces in
ev.tably will slow down energy
demands but «n the long run
energy oonservatqon——and oufr
very qualuty of Iife—must depend

" op our ‘practice, together, of an

Y

energy consefvation_ ethc. Like
the enwronmenta'l ethsc aiready
praox.cedun out, schools, this new
energy - ethic ‘must be .with us
constantly, interpreted: in a way
thaf makes us understand Ouf
nee}ds angd wants in.the context of
the world around us, We mustall
averfcome the dttitude that, we
can afford it, we should be able to
us€ it This attitude dogs nothing

3
-

>

withoyt ™

be shghtly toolér in  winter,
warmer ‘i . sumeher; makg our
purchases with a view. to effi
ciency and recyclabultty rely fess
on throwaway packading, Hrive
smaller cars*at slower speeds,
use public transpdrtation and
walk more, turn off lights we are
not using, and lgarn to think of
energy’ as_money. We .will riot
need to return to energy-use
patterns of a century ago. But we

v

might"well.return jo the spirit of -

the slogan that was so popular

during World War . “Use st up,
wear 1t out. make it do, or do

3 . .
Most school systems afready.

".have worked out energy gonser-

~

vaton plans Every teacher
should be. thorOugth familiar,
Wwith the Guwdelines for the Con-

servation of Energy in Ohio
Schools published by the Statg
Department of Education. They,
reflect the development of an
awareness of the value of energy
as a scarce resoyrce, By carefully

observing and pracncmg these -

guidelihes, we can transmit this
L ]
awareness topgGr students.

For example, we know that eveny
when ag
78 degrefs & moved swiftly
thr0ugh~§ clagsfoom, we can be
.uncomfo:nable because the aw

.removes body heat in. an ex-

cessive way. If we can elimmnate
drafts and reduce air_flow to.re-
quired standards, .we feel much
more comfortable at lower
temperatures, But many of
today’s schools were built w, 'n
there seemed to be energy

bum, so msulatuon. tnght doors

4ssheated to 74 to -

»

and wmdows were not always-

aiven prionity .atlention, your-can

. held correct this, but you may ré-

" quire professional

dssistance.

*Similarly, you as.a teacher can

“sYou might

watch the thermostat.: but your
school district must make sure
that the automatit temperature
regulators are mamtamed ade-
quately and that heating systems
are kept up to date.

want tb consider
{depending on yout local Situa-
ton) setting thegmostats as low
as 55°F near the close (sf the

- school day and for the night

turnmg thermostats down 0°
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on weekends unless pockets of
uneven temperature may cause
damage shutting off all

‘outside airr at the end of the

3chool day and on weekends
switching from natural gas t6 an
ahernatwe. fuel, where pogsible

At home there are many possible
conservation measures (your
students can doubtless cdme up
with 8 much longer list than this
one) )

® keeping thermostats down

® providing q'dequate insulation,
weather stripping. and storm
windows
M ‘

® operating dishwashers. clothes
washers and dryers only once
a day

® turning off lights and

‘televisions and replacing n-

1 candescent buylbs with fluores-
cent fixtures ’ .

. A
. . '

@ washing’in cold water and tak-

ing showers mstead of tub
baths .
I K ,

[ ) sefecting clothing for wearand
durability

® closing drapeties atﬂ’i‘giht dur-
© ng the winter, and kéeping

summer days
® walkirig or riding a bicycle in-
stead of driving (but_always
practucmg safe ndmg habns)
® keepmg the family car in tune,
wlth tires pr0perly nflated
® buying and ausin appllances
which are most éfficient (con-
.sumgr magazines can tell you
. which ones to select) .

them closed during hot’

7/

/
using an exhaust fan in the

mer to supplant or help

® doing ‘without r.conditioning

if possible

@ t3king vacations close to home
with the entire family together

® organtzing car pools

® and so on -

o 1
Most of these suggestjons boul
down simply to using good judg-
ment. 8 qualty Americans are
traditionally noted for.

Natloﬁally and statewide, many
. energy-saving Steps are being
taken. Your students can docu-
ment them; they also can suggest
more- steps by w:mng directly to
- leaders in industry and govern-
, ment We see moves'

1 .
@ to encourage interest in In-
_termediate technology as com-

pared to placing value on—

bigness.

@ to move toward self-supporting
communities with diversified
industries to support the needs

. "of the popylation. -

?

@ to sumulate, mterest in hand-
craftmg and the manyal opera-
tion of small .rnachmes for
makmg products.

® tG provide better ‘mass transit
throygh express bus services

from suburban parking lots,:

q;al ride’” and pooled taxi ser-
vices. more c¢onvenient transit
‘schedules, renewedinterest in
trains and interurban lines par-
"ticularly 4n high-traffic _ cor-

~ ndors such as Cincinnati-

Cotumbus-Cleveland.

. 142

® to schedule airhine flight$ 10 80

' percent seat capacity and at
tmes when planes are not
“stacked™ over airports.

® to cut down on vyearly
automobile redesign and make
it easier to replace fenders,
bumpers and other parts.

® to promote nearby
attractions.

tourist

If these trends are to fulfill their
promise. your role as an educator
will be crucial, Creative thinking
will be at a premium as we ‘seek
both short and long vrange
solutions to our enesgy problems.
Both thinking and doing are im-
portant, for *time spent ' In
teaching comservation is prac-
tically” useless unless the
knowledge “is translatdd_
action. ’
- N ol
fn Ohio classrooms today are the
ys and girls who must develop
workable ways of protecting and
preserving the vital natural en-
tronment, if the environment as
they know it 1s to be left for their
children Perhaps one of them

also, will unlock the ,technology.

which will
dependence on fossil fuels.
that student in your classroom
today?

relieve us of our

.
*

Our energy situation is like the
status of space exploration, less
than a generation ago when the
RussSians, surprised us with Sput-
nik. Suddenly, Amernica needed
trained scientific leadership, and
it was fortunate that the talents
of John Glenn, Neil. Armstrong
and Other’ leaders were being
developed on foundations fatd. in
«Ohio schools—foundations in- ‘the
humanities as well as the
sciences.

into

Is -
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Since the 1950's, the space
program has given ys 38 ndw op
portunity to look at ourselves The
imphications , to  science and
‘mathematics have been obvious.
but we also have seen from the
perspective of space that the
earth has Limited resources and
that we all are responsible for
conserving these resources The
world view that we share through
‘the social sciences and hidrature
already s reflecting thss ~in-
terdependence Today's students
must be the “energy astronauts”™

~

of the future For them, the con- " Thus, we lack a hstorical prece- . o

servaton ethic must, become 3
way of life. reaching into nearly
every activity,

- -
Historians would_ search 1n vaim
for a society which has cut back
its demands for energy and stll
flourished Usually, the historical
answer to avoiding extinction has
been to conquer new lands to
find new energy sources. But
there are no more new lands. We
are confined to a el_ajnet where
energy S scarce everywhere.

. dent, but we do have at our dis-

posal ‘the technology and’ the
knowledge to find our way out of
this .apparent dilemma.> The
challenge s in communicating
the energy conservation ethic
and «ts basic foundations to those
who will need this knowledge n
order to live.

That is why the outcome rests. to
a criical extent, with. those who
would mold the future in the
classrooms of the present.

.

~ -
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ANSWERS TO E.Q. QUESTIONS

Because they are derwved from animal and vegetable remains that coilected at the bottom
of ancient seas and svwwamps more than three hundred mithon years ago

Petroleum, natural gas. ceal
Sun. wind, falling water, tides, plants, animals, muscfes .
Coal )

The correlation of the study of energy to science and mathematics 1S obvious Social
studies trace the advancement of societies in relationship 10 energy use Literature
tells of the lives of people involved n the development of energy. The basic energy
source, the sun. 1s frequently the theme of much music and art

{1) The fossil fuels in the earth now are, for practical purposes. all that we will ever have
Thus dilemma s at the heart of man’s current energy problems (2} The demand for
energy 1s ever increasing

As a nation. we are reahizing the need to move toward selfsuffac:enCy and technology is
being Challenged to discover new energy sources and conversion processes.

The autOmobule and,space heating

Over half of the tr#nsportation energy in our country is con5umed by automobiles, which
are used primarily to carry people rather than goods \ : !

Because it requires conversion of a primary energy source s@ch as coal, petrojeum,
nuclear fission, or hydropower for its generation

The turbines which generate electricity are less than 50 percent effument.-and a substan-
tial amount is lost through transmission atong power lines. .

By being burned off at the heads of oil wells before it was learned that gas could be used
profitably.

In meeting our energy demand. we can either smport more fuel or reduce our consump-
tion Other options are intensified exploration for hew reserves,.more efficient ways of
recovering-fuel resources, and discovery of new sources and conversion processes

Energy 15 the ability to perform work
Kinetic and potential

Fission and fusion

(a) All three .

(b) Nuclear ' ,' - R
{c) Chemical ] )
The Bnitish thermdl unit (Btu} - -
The ratio of useful product to the total amount of energy nput or ctitput

Electrity s clean, available nstantly. and easily traggmitted However. both the genera- -
tion and transmission of electricity involve some waSte energy.

\ 44
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23
They have nonfuel uses and require altering the landscape for theit use All are bufnéd
produ.‘cmg heat to perform work All are nonrenewable . '

Coal
Steam engine

24 »

« . ¢
- .

26 01 and gas are tleaner, easier to handle than coal solids. more vefsaule and less

polluyng.

27 Coat -

Gasification

29 Hydropower, solar radiation, winds, tides and geothermal sources

In November. 1970, the rate at which we were finding domesuc oil reserves failed, for
. the first time, to exceed the rate at which we were consuming ol
31 ‘National energy self-sufficiency by 1985 . -

32

Technologieal advancements are being made i the.areas of (1) harvesting energy
resources without as high an environmental cost. {2) recycling to prolong the life of

T, dwindling resources, (3) harnessing energy of renewable sources such as wind. sun, and®

tides :

33 Recycling (1) extends the life of produci‘s. {2) cuts consumption of natural resources,
{3} reduces litter. .

Problems in total recycling of throwaway materials are ﬁndfng markets for the sorted
scrap. costs of cdllecting and transporting it, and energy consumptyon of machines which
sort and process 1t

34

35. Present major extraction and conversion processes exact environmental cost by releasing

pollutants and causing damage to_the land and-bodies of water.
36
of energy and conyersion methods .

An acceg_' nce of the fact that resources, in particular our foss;l fuel resomces ‘are fitute
and therefore precious, to be used wisely. \ .

37

38 Maintaining lower temperatures and using eléctricaty, paper supplies and other energy

consumingwnatenals carefully .

-

Turning off lights and apphances when not in use, keeping thermosiats down, buymg
appliances which are efficient. providing adequate instlation.

Providing efficient mass transit, promoting nearby recreational attractions, enforcing

lower spe®d imats, ericouraging commumty planning’to decrease commuting distances, -

.enacting standards for more energy efficient cars and apphances, stmulating e
techno!og:cal advances in the discovery and development of new sowces of energy and
means of conversion. -t

40 s
. . . : i R .

Fossilt fuels are f0und primanly within the earth and aII.are storable and ifansportable .

Higher fuelpnces to furnish an mcentive for exp!oratxonand developmem-omewrsources -
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. GLOSSARY -

British Thermal Unit (Btu)—The amount of heat required to raise the temperature of one -
pound of water ons degree Fahtenhen. Because all energy may be converted to heat

" energy, the Btu is eften used as a standard measuremeént for the “energy content” of
many energy sources As the following table of equivalents shows, the Btu 1s a very small

unit of measurement-

-

P )

. # Fuel . '_ Ct;rr'lmon Measure Btu Conhtent ’
. ~ | Crude Ol . Barrel (bbl) ) 5,800,000 | | *
Natural Gas  Cubic Foot (cf) ’ 1,032 - .
) L. Coal Ton . 24-28,000.000
Electricity Kilowatt Hour (kwh) T 3412

-
- .

(Uhfénunately,dnrect'*ebmpansohs of energy content of gifferent fuels cannot be made ac-
curately because of the difficulties of(ineasuﬁgg them in the same unuts.)
H .‘-

-

Coal Ges:flcatwn A process-by which coal. in contact w»th steam. can be made to produce a
subsjitute for natural gas. =T . - .
Tt s v ’ o

v . . . .

Conservation —Preservation from loss or wasje ~With regard to our consumption of eﬂergy,
the message of conservation means.finding the wisest possible use of nonrénewable, ex-
haustuble engrgy sobrces and improving conversQn processes so as to thcrease effitiency.

-~ v -

. - .

Cycles of Energy Substitution — A -way of picturing the h:swry of energy sources in the Unned
States 'Wood and coal had complete!y replaced wind and water as major. energy sources

. around 1870, coal replaced-wood as the mgjor energy source around’ 1885 andpetroleum °
replaeeﬁ coal as the major energy source about 1940. -

4

.

/" . . B . .o

-
S v 2 -

by the total energy output. Efficiency, expressed as a percentage, also measures the
amount of useful energy we get out, divided by thg, amount of energy we put into a
machine We can speak of the relative efficiencies of varrous ftels or enefgy sources in a
particular conversion process,.and we can speak of the relative efficiencies of various con-
version processes using a particular fuel. No machine is, 100% efficient.

&
.

13 ffn.'lency The anfount of useful work we get out of a machsgg or conversion process divided

’ . .

Energy—The capacity or éﬁihty to perform work. N ) S

-7 -

-~ - v '] »
—

-

- s
E:pergy,lo Energy Conversions — Changes in States ot forms of energy. Most energy s dersved
from another state or fornf-kmetuc from- potenual heatfrom mechanical, and the like.

- » - . . .

o v ) - 41
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Environmental Cost—All forms oi energy extraction, conversion, ‘and use exact a toll of our

envsronment The advantages of a particular energy use must be weighed against .tseffects
on the environment. .

- ¢ A . -

' Exzract:on—Retr-:eval of fossil fuels from the earth ) -

Fission—A “splitting,”’ specifically the splitting of certain heavy atomic nucle: into two-atoms

. of much lower atomic weght. The loss of mass a@ears as energy 0 an anlount equal to

the difference in mass times the speed of {ight squared (186,000 mules per second?), or
e - mc’ The proeess bégins with the t;ombardment of a "fisssonable’” atom by a neutron of
another atemuc nucleus which releases neutrons from the “farget nucleus.” This release
enables the process to be self perpetuatung and chain reactions are possiblel- Controlled,
they generate useful energy, uncontrolled they are an atomic bomb like thdse of World
War 1l

.
.

.

»
o

S

[

Flow or Fund—A useful way of classifying energy sources. Some energy 1s danved from the
confinuous, renewable flow of energy from the sun. Other sources are stared from tumes .
. fong past in @ nonrenewable, exhausuble energy fund

»

-~ .

Fossi Fuel— An ener‘gy source, such as coal, oil, and natural gas, derved from the’ action ot
tremgndous heat and pressure 6n animal (chiefly marine) and plant fossils buried under the

earth’s surface more than three hundred million years ago. Fossil fuels contain the stored ..
: chem:cal energy of.plants and animals that were once alive. .
Friction—Resistance to motién of two adjacent surfaces. - . _ T .

-

Y.

) Fuel— —Anything converted from one form to another with “release” of energy to perforrn

useful work, -as when coal is burned to produce heat to produce steam to run a turbine to .
< - o’

produce electncnty 10 I:ght a lamp to help you read a bobk at night. ’

-

- . . -
L —————— - - —
- - - - a- - R - - — - e e o - >

- . I . - L] -

Fuel Celts Batte'ry like, por'able electnc generators producmg gurrent from the reaction of
hydrogen and oxygen. ) R .

-+ . LS
e . . -

» s -
. . .

Fusion—A jo'mmg, in particular, the combination of two atomic nucls: to yield one larger
nycleus whose mass Is less than the sum of the masses of the original nucier. The Iost”,
mass appears as energy as in fission {see above). Because electrical eharges ywthin the
nucleus make it very difficult to bring two nuclei close enough for fusion, the reaction re-
quires extremely high temperatures and pressure [hence the synonym “thermonuelear .
reaction”’). To generate useful energy, the reaction must be controlled, the hydrogen bomb .-
represents an uncontro!ledfusuon reaction. 1\ .

v . - . .
) i e -

‘
»

Geothermal —An energy saurce relying on natural stdam nsmg from underground with

. enough force to dnve turbogenerators ¢ . .
) "

«
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* Horsepower {hp}—A standard unit of measurement of power “equal to 33,000 foot-pounds of
work per munute or the force required to dethat much work. (A foot-pound 1s the force re- . .
+ quired to raise a one-pound object ene foot straighg up in the air, or its-equivalent. In other
words. one foot-pound of work may be done by uftmg a qQne-pound object one foot, or a )
two-pound object one half foot. or a half-pound object two feat ) A horsepower s more
power than a real horse possesses over long: periods, but less than it possesses ih a8 short

period of work One horsepower equals 745.7, watfs. where the watt 1s another measure- ]
{ ment of power ‘ A . J -

Hydropower-The energy of falling ‘water harnessed to turn turbines to generate electricity

Ihertia —The resistance of an objec( to a change of state regarding its motion Inertia s the
condition reflected by the law of physics that an object at rest tends to stay at rest and an
object in motion tends to stay :n motion it is a force which resists the transformation ofan
object’s energy state from petential to kinetic or vice versa ¢

Kinetic Energy — The energy stored in a movmg'object By mowng' an object can perform work
. or move other objects to perform work. Kipetic epgrgy of an object equals one- -haif the
product of its mass and its Velocny squared (Ek = 142 mv?),_

- - B -
- N . .

Law of Conservation of Energy—The law of physics sté;ng that the total amount of energy in

' a “system” (such as the Universe) is constant. Energy s neither created nor destroyed, but

. merely 1s constantly changing forms and states. PaquIa‘r energy sources of fuels do dis-

appear. however This “law’™ has been revised in the hght of ﬁndmgs that 1n nuclear reac-

tions, matter 1s directly copverted to energy. The reverse process 1s also true, and the law
has been renamed the Law of Conservauon of Energy and Matter. '

. . . . . >
.

Machine<Any system or ObJECt which, through any of a number of processes {(buming.
chemical reaction, atpmic reactions) converts energy in one form {the fuel) into energy in

another. more useful form (the product or output) plus some energy converted to a waste «
. form. : C Y . - . .
L4 ¢ , . . oL » . " L

!

-
T— P -

Magnetoliydrodynamics — A process of converting heat from combustion gases directly to -
. electricity by passing gases through a magnetic field. ’, . I
L 4

Oul Shale —-Sedimentary rock which contains a substance yielding oit when heated. -

4 ¥
- 1 - .

+

. Open Pit Mining~—Strip guning: . : . ' ' ) 1

Patential Energy —The ene'fgy stored in a non-moving object because of its position -or In-

4 : herent qualmes The force of gravity may act on any object as resisting forces are removed.
’ Furthermére. some things, such as coal,or wood, contain stored or potenti:al energy which
may be oonvened to heat energy through the process of burning.’ * ] Q -




.

Power —The rate at which work s done, expressed in units of work, such as foot-pounds, per
: ;umt of time Energy 1S 3 capacity for doing somethrng {work). whereas gower 1s the rate at
~ “which the somethrng 1S actually done
1

.. . Project Independence—Our government’s goal of nationat self-sufficiency in energy

. ‘Secondary Energy —Electrnicity may be thought of as secondary energy, for it requires conver

) sion of a pnmary energy source such as coal, petroleum. or nuclear fission for its
{ . generatron‘ -

+Short Ton—2000 Ibs . the éustomary “ton” of ooa!.. as distinguished from the " long ton,”
# 2240 1Ibs -

-
PSS Y

Solar —The sun as an energy source. harnessed.by syStems of collectors or solar cells over
vast surfaces

Tar Sands—Deposits containing an extractable petroleum substance.

Tidal—The tides as an energy source, converted by the same  processes as hydropower.

‘ . - -
Transformations of Energy —Changes in energy state from potential to. kinetic or kinetic to
potential Energy transformations are brought about by three types of processes.
mechanical (physical), chemical, or nuclear .

Transmssion — Tranéponat.on of electrical energy from the point of generation to the point of
use Some energy loss s inevitable in transmission. Ten percent of the electricity. actually

g . generated is lost in transmission through power lines d@nd cables.
Waste —That which s not useful to one’s purposes. In certain energy conversion reactions, a
resultant form of energy may perform no useful work for us, as for example, the sound
. ‘generated by many 'machines. However, that scund may be useful energy in another
process at another yime, depend:ng on our purposes as when a whistling teakettle tells us

“the water 1s borlrng
te

Watt {w,—A common unit of measurement of power, especially electsical power. Named after
James Watt, the famous Scottish engineer of the 18th century. One thousand watts, or orle

kdowatt (kwj, 1s equal to 1.34 horsepower. Electrical power generation, or-consumption, s

¢ ‘commonly measured In kilowatt-hours {(kw hrs), where one kilowatthour i1s equal to the
- energy of one kilowatt of power acting for on€ hour.

Work —The convetsion of energy which reSults n the movement of an object frorn one place
to another in response to forces (mechamcal, chemcal nuclear) The measurements for
work ‘have to do with heat generated (the calore, Bty of movement produced (the joule,

- electron volt, erg, foot-pound), any of these measurements may also be used to.measure
energy, the potential for work. . ’

N
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-UNIT I: ENERGY AND HOW IT CAN HELP US
UNIT PURPOSE: ' .

To help children understand what energy is'and where 1t comes from. .

ENABLING CONCEPTS:
. A. Work: What 1t is .
' B. Energy for our bodies and where it comes from ~ '
C. Energy all aro'und us

- D. Energy for machines and where i1t comes from -

Concept A. Work: What it Is
INSTRUCTIONAL OBJECTIVE:

To help children understand that work happens when something moves or changes in
some way.

POINTS FOR EMPHASIS:

® Scientists use the word work differently than we°do They say that work happens
when something moves or changes in some way.

® The word work is used many ways. Discuss hard work, work as a job, task, play which-
is work.

. LEARNING ACTIVITIES:

e

; The children may: ) \ ' .
® Draw pictures of the kinds of work they do and the kinds of work (jobs) mothers and
fathers do. Each picture should be analyzed for its scientific definition of work.

® Pantomime a type of work. The children try to guess what the work is.

® Write cooperatwe stories about “The Work 1Do,” "The Work Mothers i)o," “The Work
*  Fathers Do’’ and “Neighbors—People in the School and Community.”

A ]

& Bring in or pamt pictures which show work being done for a bulletin board display.
The children tell about the work being done in their pictures.

- ® Select pictures from a collection of those on the bulletin board. (Some show work be-
ing done and some not.) Place the word work beneath each picture which shows
something moving or changing in somé way. Describe what could be done to move or
change the items in the pictures where work is not happening.

® Make a scrapbook of original or commercial pictures of work being done. Children
could write rebus and creative stories or captions for the pictures telling what 1s
bemg moved or changed

® Hear resource people, see fulms and go on field trips as learmng experiences about
work. The understandings that work occurs when somethmg is moved or changed are
emphasized. .o

* -
-
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@ lllustrate the work animals do by observing, either firsthand or through vnsuals, birds
building nests and feeding their young, waSps or bees bunldmg their homes, ants (use
an ant farm) at work.

-

-~

Concept B. Energy for Our Bodies and Where It Comes From .

-

, INSTRUCTIONAL OBJECTIVE: '

To help children understand why our bodies need energy and where that energy comes
from.

POINTS FOR EMPHASIS: | ' ar | .

-

® Our bodies needlenergy in order to move or change in any way.
® £nergy is being-able to do work.
® The energy our bodies neegl comes from the food we eat.

® Our bodies work in the sense that parts of our bodies move and change.

LEARNING ACTIVITIES:
The children may:

® Do a short series of physical exercises. walk hop, skup, og and run a measured dis-
. tance. Ask the children to degermine wh(ch method of movement required the most
work and to tell why. .

. . .
® Find plctures of different types of food and try to cIaSS|fy the foods as pnmanly plant |
or primarily animal.

® Discuss the parts of plants which we eat: stems, roots, leaves, seeds.

® Discuss which animals give us beef, pork and other meats."What, in turn, are the
foods for these animals?

o Make aT:OOperatively developed bulletin board entutled “Where We Get Our Energy.”

® Identify the pIant and animal components of such foods as bread, pizza, a milkshake, a ]
. hamburger. ) : e

® Discuss why it is important to eat three well- balanced meals per day and draw pic-
tures of well-balanced meals.

- [

® Discover and discuss the chain of life-cycle.

Concept C. éner’gy All Around Us ' e ,

. —
« ’ . ’

INSTRUCTIONAL OBJECTIVE: _ . o

To exﬁandbthe children’s concept of energy from themselves to the world around them.

L4 - ‘
"POINTS FOR EMPHASIS: . ) of

® Energy is all around us. ' -

. ® We cannot see energy. . . ..

»




. e .

@ People have energy.

® Animals have energy.

- @ The vgind has energy. . : T v, . .
. " 7 @ Water has energy. o e e .
' " ® Thesun has-energy. ' _ '. B ;
. ,® Energy is being able to do work. ‘. -

@ Work happens when something moves or changes.

- LEARNING ACTIVITIES: ‘ :

Children can and do gather new information much as sc:enttsts do. by observrng, asking

people, visiting places, experimenting and reading. Chnldren can be sc:entrsts ih finding
. outabout sources of energy. ) '

T

They may: :

® Draw pictures showing animals, tﬁe wind and water moving or changing in some
way. . .. . .

.y s

o Stand a safe dlstance in front of a fan to feel the J6tce of the air. Face one fan agatnst
, another (two feet apart). Turn on one. The other erI be driven by the wrnd (Enérgy.
transfer)

-

© ® Observe the energy of the wind through the use of ptnwheel kite, bubbles, sailing
leaf or" paper boats, running against the wind, obserwng e wind bendrng tree
braﬂches and moving objects on the pIayground ’ . L

e Observe_wind at work by makrng and watchmg a weather vané or wundsock and by
séeing the effect of a fan on a roller skate. . . e

@ Make an'energy bulletin board—use pictures of ammals, ptnwheels wxndmtlls, boats
"or water as headings. Children paint prctures of how these energy sources work,

-

® Make up riddles about sources of energy Example No one can see me. I blow and . .
push. Who am I? . i

® Observe an animal 1o see the many dtfferent ways the antmal moves or changes
things (tadpoles, ant farm, fish, Kamster, gerbil). Changes are most dramatuc wrth
g amphibians. or»mealworms -or-chrysalis- (cocoon) : . . -

@ Put their hands under running water from a faucet to feel the force of the water. With”
a plastic coffee can top.- -make a water/wrnd wheel

_® QObserve the movement of the water in a nearby body of water.

'® Have a tug of war or bounce ball‘é on.the pIayground to observe the energy used by '
children. ’

-

-
~

. Concept D. Energy for Maghines.and-Where. it Comes From :

|NSTRUCT|O.NAL OBJECTIVE T : —_— : ' N

. -

To help children understand what machines are:and how they change energy into useful

" work.
0.3
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Aruitoxt provided by Eic:

- : ot Y
POINTS FOR EMPHASIS: - . LT o
. e l\dachr’nes can do useful work. - ' S
® Machines are made by people. L . B

® Machines change.energ'y into.useful work,

'leferent machlnes change different k|nds of energy into useful work,

N
L%ARNING ACTIVITIES '

The children may ‘. K .

-
. .

. ® Experiment with a flat sled and a rofler, skate Bakery twine s, atta}ched to sled and to
skate Books or other weights are put on each. Students pull sled and skate. Which 1s
easierd Which tan do most work? Load them both until strlng snaps With whith

machine is more energy used?

@, Draw p|etures of at least flve machines found at home

. et .

v -
.

-
’

Y Each bring in an example of a machine and show how- .t moves or changes .

somethlng L . N ‘e

‘e Name machines ina bulletin board display and téll;what work each does.

»

.- *

‘® Make and dernonstrate the use of an.rncl ed plane wheel, lever, and pulley Brxng to

class toys which heve one or mork of these parts

’

®. Db demonstratnons uslng simple machlnes and explain how they_ work. .

v
-

@ Identify and analyze items in classroom accordmg to deflmt:on o,f_r‘nach/ne Is'the lrght
>

switch & machine? Pencil sharpener?

v

~

® Divide up into small ‘detective agencies” and have a cohtest to see which group- can
came up with the largest number of magazme pictures of different types of machlnes

. O Talk about why peopl'e and ammals are lrke machlnes

o
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"+ . UNIT-2: ENERGY FOR TODAY AND TOMORROW ' .~ a _.
UNIT PURPOSE: .. 1 S L ' )
"To help chnldren leam about the major sources of'energy which we use
ENABLING CONCEPTS: | . . ..+ e e
av. " “A. Tody's energy. sources and why we use them s L - B :
B. The major energy sources used today dre nonrenewable o )
© C New energy souces.for the future S - r L
; _‘ . ‘ * . ~. 7 .
. . R . . ¢ .
- Concept A. Today's Energyf"SourEe‘s'ang. Why We Use Them - -
INSTRUCTIONAL OBJECTIVE: DI N
To make the chrldren aware of the major energy sources used today and why ‘we use -
these sources. - r. \'_- ) L ,
POINTS FOR EMPHASIS: /% - R o

) The.major energy sour we use tod,ay’are 0|I natural gas and coal.

‘® These sources of energ re stored n the ea(th ’ T

® The major reagons we uSe oil, natural gas and ooal as energy somce‘sﬂe’t,bé\ghey ,

are relatively easy-to obtam and to tran’sport e .-}

LEARNING ACTIVITIES: N R
The children may: T ) : - o ' R R

- ) . o 4

® E}tarﬁme samples of oil and coal. ~ L o .

.

@ Make a display of examples of fossil tuels and label them.

* * @ Examine & fossil, explore,the meaning of the word fossi/, and l.‘;swss the way,s and
"the Iong time it takes fossil fuels to be forrned - . 2 I

® Make leaf prints in plaster of Parrs ar clay to develop the, understandmg of fossils. .

+

L4

, op Build oil derricks vgltﬁ‘ straws. s . e
g CoIILeCt pictures of coal mmes, o|l derricks, gasoline pumps. e

" . @ 'Take-field trii!i;'
.® Leamn about stattc elecmclty by rubbmg a oomb with-a woolen cloth

L ] Wa;ch demonstratuon by the teacher usmg a Bthen birner to show the heat and. ' . -
irght qualities of natural gash o

0 a coal mine or n field. ; . . .

- 3 »

’

. ® Leamn that doal and water energy are n‘eeded ta make e!ecmcﬂy . ' - ‘

0 Leamn how electncnty works Qy lnvmng chuldren from the middle’ school to. . ot
* degronstiaté a buzﬁ' bell or Tight being activated by &n efectric switch. .

L) Categorize the machlnes they have in theit homes by the energy source they use. oil,
naturel ges coal or electncny . .- ¢

. ﬁ.’.‘ ‘7 50 \.';7‘. Y. . .
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® Read stories about coal Winers and otl drillers.

@ Djscuss and write ¢ooperative chart stones about how coal, o:l natural gas and elec-
«  trcity are transportet . >
= . ¢« ¥ .

.0 L4 ~ - €
- v

\_ *Concept B. The' Major Enérgy Sources Used Today Are Nonrenewable

,. - Py . 4

INSTRUCTIONAL OBJECTIVE . ' . .
To make the chtidren aware of the fact that the energy sources we use today will not last
RN forever When they grow.up, there may ne¢ bktheSe sources of energy. ..
POINTS EOR EMPHASIS: - g ‘
N R - ®"Qur energy sources are bemg used up raptdly because more peop}e are’ using more
Ry SRS .. energy. . . / . A - .
) o The major energy sources we use t.oday'are‘ﬁonrenewable. S , !
9 ' LEARNING ACTIVITIES: . LT . ' , s
/

® The teacher brings to cIass\a talf dozen new boxes of crayons (balls, jumping ropes or
other selected objects). The chiidren count thém. The teacher states these are all
. . there are. Two children are invited to come to take crayon bo;res The teacher asks if
“there are en‘Ough left Three mare children are invited to take crayon boxes. The
children are asked about what" 15" fiappening to the supply and are reminded that there
oo .o are nb more With the one box remaining, all of tha children i the class are invited to ‘
) ) come to get crayons. The ‘teacher asks why all of the chrldren can’t haye them. {The
- childreh are led tg realize that 1) there are no more, 2} thatlarger numbers of children - .
needed the smaller amountof boxes, 3} that great care shaufdbe taken of the crayons
* which they have; and,(} that the crayeps w:ll need to- be shared)- .

® Learn the meamng of the word nonrenewable by- tearing apart the Yeaves, stems and “,
; - roots of a plant and trying tq put the piant together in order that 1t will grow again. ¢
’ (Humpty Dumpty may be anothet example). ' ) .

-
. A

e’ .

® The c’hrldren recall the fossil fuels (coal, oil, natural gas) and the teacher compares < ’
thiem with the destroyed plant in that they are nonrenewable They can be used up.

- = Y Group discussions develop the understancfmg of what it would be hke tf we didnt & °
. Jhave oif and. naturgl‘gas or if we had very little coal. These rdeas could be summarized
in chart stones . -

R Exaple WITHOUTOIL - LI . .
) . — cars could notzun ' - - ; '
Y - . - trucks could not carry foodm?smthmg O /" : . k .-
L S . - —some homes would be cald * ? o S
-7 \ \ ‘ ~ —people would be out of work.) v ‘e )
“-  w ' —wecould ndt go pn vacations . T R
® lllustrate the chart WITHOUT COAL—We Would:Not Have—The chrldren draw pic- ' ,‘
. tures of me work and products supplhed by coal which would not exist. *

.o Children pretend that there 1s no more electnc:rtyami descnbe alt of the things they
couldnt do or have if there werg no electrisity They might teli and draw pictures of v
* the thmgs they would miss the most . .

b v ~ . .
Q\ e + U - . -
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w . ) Concept C. New Energy Sources for the Future

»

INSTRUCTIONAL OBJECTIVE:.

To make children aware that other energy sources maybe available in the future but that
time will be needed to develop them. .

. POINTS FOR EMPHA’SIS ' - B
® Firding ways to make new energy sources work for uS 1S going to be more dtfﬁcult . . 7
than it was to make oil, natural gas and coal woik for us. . ° ) 3

/ e Energy from the sun is called solar energy Solar‘energy 1s one of the btggest sources
of energy for the future It 1s renewable because the sun 1s sl'nmng every day. even

A\ ]

. ~ when the clouds cover it. . . . . Ly el .-
® Some other renewable sources are wund water the ocean tides, muscles, and using, | |
L the things wé throw away. : . <o
LEARNING ACTIVITIES: ' . ' ' - )
D° b The childrefi may”’ . .
® Make a cooperatwe I|st of mdncatnons of the Sqn 'S heat. Examples—1. Companng how | ]
’ it feels to sit in tHe sun and in the shade. 2. Notlng the melting of ‘snow. 3. Taking .
- . tews in sunny and shady rooms in the bunldmg 4. Observing that the sun '
M dn enals. - . .

® Make “sun” mobiles with drawing attached of the work the sun does.t

Discuss and list what work the sun’s energy can do.

® Make 3 s-mple windmill (four ‘or five popsrcle sticks with cardboard fan paddier glued ,
. to the stick). Drive the windmill with a fan. Discuss what work the wind may.do for us- .o
v thatitis not being used to do today. : . . o .

e ® Demonstrate a radiometer—put in sun, then in shade. Make it move wrth flashlight, -,
burntng match, flash bulb. . . v

. ) ® Make shoebox gardens. Put some in the shade and others in the sun. Photograph or
. draw ptctures of the various stages of plant growth to compare the two gardens and
. ; _ the:sun’s role-in their growth. - - . - RSt -~ o -]

) @ Make a sundial by usnng one ehild as the dial and the -other chrldnen to draw the
e shadow. What does this tell us about the sun? - ~

N ® Use a garden hose to move objects on the playground stcus the work water power
. - may do for us today.

: _ @ View'motion pictures showing the ocean tides. Discuss the.force of the tides and how ) )
thivenergy may be used to perform work. N R

-~ - @ Empty the wastebasket and discuss what materials’ in it could b used- to reake
s energy Introduce the word conversion by talkzng‘abom how these materials would
have to be changed to be a source of energy. Make lists of what we have lots of at
héme and 1n the community which are thtown away but could be .used to convert to
energy. {Example: leaves, food cartpns).  * \

’
v

® Make My Energy Books. Children draw pictures and wnite sentence stones about how,,
. they can use their ewn energy to move or change thmgs Examples Walking t6
school. Having vacation close to home. o . .

‘
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, ENAB{WG CONCEPTS:

. UNIT 3: ENERGY CONSERVATION

- A

UNIT PURPOSE T
To maké'the chntdren aware of what they can do to conserve energy as well as the im-
portbncg of everyone’s helpmg t0 save energy

A The nmportance of conservmg energy.
B. Whax we can do to conserve epergy.
C The importance of everyone’s conserving energy.

’

Concepf A. The'importance of Cons.ervi_ng Energy

T -
.

/INSTRUCTIONAL OBJECTIVE:

To méke chn!dren éware of the importance of saving energy.

-

POlNT FOR EMPHASIS:

® The understandmgs of himited supply and the need to share and to save are discussed
' by migans of a ream of paper which must last the entire class for a certain period of
- time. The chuldren ‘are asked what they could do to make the paper last longer for the
use of all of the children in the’ group. The undérstandmg of the word conservalion 1s
the desired result. The conservation unde,rstandmg is apphied to energy use both at
home and at school. . . .

-

e
-

LEARNING ACTIVITIES: -
. The children may: ~ .

® Make up theirr own storgtellmg v\-lhy It IS Important to save energy. fhey might }l-'.
elf ining paper and present’them 19 a simulated television

lustrate these stories on
set. ’

® Play the “Refrigerator Game.” Ten items (eggs 'rmlk lettyce, and so forth) must be put
into the refrigerator. Time the duration the'\refrigerator is open. Then prepare a
dinner—opening refrigerator e ery time you ne an item. Agam tme the seconds. By
planning and organizing, on can cut the time the door is open, thereby,saving
energy Transfer this to lefting water run whnte brushmg teeth and other outine

aoctivities. [
Cancept B. What We Can Do To Conseive Energy
INSTRUCTIONAL OBJECTIVE: ' .

Tb tnake children aware of the ways in which they can help save energy.

POINTS FOR EMPHASIS:

° People can save energy by not wasting things. Every ime something 1s wasied the
energy that went into producing it is wasted. The waste of food, pencus. paper, paper
* towels or anythmg else 1s a waste of energy

AN
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® PeOpIe ¢an save energy by not misusing it. For example. M:y thmgs i every house r e
use energy Some things that can be done to save energy at home and in school are

— lowering the heat n the wumer

— wearing heavier clothing mdoors in the wnnter

— keeping the doors and windows closed in cold weather to keep the warm air in
i . — turning off the radio or TV when they are not being used L

— turning off lights that are not being used
— not using. machines.to do work that people could dg just as-well by themselves .-
. walkfng short distances rather than gothg 1n the car . . ° T .
- usung public transportauon
. — niding 1n car pools . o
- — reminding-parents to drive at slower speeds ‘ . . )
—, having fun at home_rather then asking 1o go distant places. ’
. . .
_AEARNING ACTIVITIES: _
L7 The children may: ’ : .
- @ Make adlist of all the thmgs they intend to do in order to sgve energy Iin school These*
. may be mcorporated in @ progress chart to be kept in a prominent place in the
. . t:!assroom At the end of each day, the group’s progress could be recorded on the
’ chgtt"fhas progress may be reported to other groups over the public address system
] Or in energy-conservafion assemblnes . ) . ‘_' .
. ® Makea growing hst of how energy 1S saved each day by the-glass. . e
B Wme mdmdual of caoperative stories about how energy may be saved at home. .
) ® Paint’ prcmres “of ways energy can be saved m homes. . R i '
3 e _Repart each day on oné way i which energy was saved at home s .' .
R R @ Havea puppet show about howto save energy . .
' t?ﬁgke individual energy conservation report cards which are marked by the ¢child or ' .
- ’ﬁm;b;«éach week. PR R - .
A - T e
o . o - Concept c The lmportance of Everyone S Consery,mg Energy S
msraucnoth oe:recnve R < L7 -
/ To make ghr!drerr gware of why kt’xs so umportaﬂf for everyone to conserve energy . .
 POINT-FOR EMPHASIS! e ‘ x -
R _o lr s smportant for everyone not to waste but to save -energy in order that everyone :
™~ ‘ ",‘ -+~ may share in’ rtsuSe S - _ ] L "
LEARNING ACTIVITIES: _ . B J ) -]
The children may- - . - 'g T A _ -
¢ . i @ Draw “‘what they1hink energy lools like.” Have a group discussion 1n which children '
> . -.. ¢can takk about mmraprcmres Tl . NG . . ]
’ v 0 Have a play about “how energy s used in my home.” s
'@ Draw or write about way\s to coniserve energy and discuss these ways. g
: ° : ' ’ . a3, i‘,’s




-t . g -

v

0 Help other people save energy by *
N senmg a good example and , ) SR
 — by letting other p_eople kndw . . )
3 how ‘i'mportant it 1s to save energy and L
- — how they can go about saving energy. e . :

. Paint poster pmures showing how to save energy apd display these around the
school {Do Not Waste Paper, Wear Warm Clothes, Turn Off Lights When You Leave
the Rqom) .

- @ Through creatrve dramancs act out ways to save energy in the school.
®_Write mdmdual or cpoperative stories about saving energy . . *
® Form arrenergy-savrng tlub with the children conductin

L 2 Compete wnrr another classroom on energy-savmg games.

® Devrse a plan to celebrate” everybotjys bmhday but use gnly one box of birthday
candles JG'eneraIfy there are,_24"or 36 candles to a box.) @andles can be reused or
only one used for each’ celebratlon, Get students to plan gonservagive measures so
each celebration wrlhbe equally nice. - o

® Make Save Energy badges {safety pins and cartort tops). R .
® Prepare a program and displays about energy ‘and energy conservatron to show
i parents at open house . . .

p ~.
> / . .

.
e

[
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I. Some Ways fo Save Energy in'School - _* |-ZE.| 2E |"2 &
® Conserve paper. -. . o C ) v o
Ll .1® Conserve crayons » p :
. N R . 4 - L. 5 e
® Caqnserve .. -, oo T
(Fill in-any additional items which the. students A i
tend to waste il school-) ’ ’ . ) ) .
* @ Turnthe lights off if they are not being used. 1 . S
i - t‘cher i : : ’
" Il. Some Ways to Save Energy at Home
[ 2 Qonservé food. . . ' »
® Conserve water. S ) v . -
® Conserve ] g
, (Fill in-any.additional-items-which the studemsrtend - S B ]
to waste at home.) . .
- ® Turn off lights when they are not being used. ' .
® Turn off the radio and TV when they are not in
use. . U .
@, Keep the doors and windows closed in cool or’
cold weather. - . .o . .. <
. @ Wegr -warmer clothes in cold weather so the A e »
N temperature does not have to'be so high. it 3 I
: " ® Other : : : . . ot .
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- . UNIT 1: WHY ENERGY IS IMPORTANT TOUS . : -
o o C .
UNIT PURPOSE:: T . ]
To help students become aware of what energy is and the wital role it plays in our Iaves.
+ ENABLING .CONCEPTS: ‘ . T
A. Woerk' What li s -7

B. Energy’'s relatlonshlp t0 work . ' .

—c. Usmg machines to change energy into useful work

BRI Concepf &. Work: What It Is :
“INSTRUCTIONAL OBJECTIVE: . : \

Fo help students defirie work related to the concept of energy. '

2 .

POINTS FOR EMPHASIS:- .. .o ..

< . @ The scientific definstion of work Scientists define work as a push or pull (a force) that
giuses an object or substance to move or change in some way. (Example Writing with
alk, pencil or pen.)

L ] Some work is not'controled by man Work can be done without manhavmg anythmg o ,'
10 do wnth . (Examples Plants growmg, sun drytng cIothes waterfalls mowng rocks)

-~ @ Man does work Some of this work 1S useful, sorne is wasteful and some s harmful

," ) (Examples Useful—constmcnon. wastefut—Ileaving fights on when not in use,.
. ¢+ harmful—exptoding: bombs.) .. . 4
L'EARNING ACTIVITIES: o - o ~

Students may;

- «

® Wnite the gdefinitions of the various types of work with an extended list of examples n
T -energy ngrebooks. . . . -

‘® Each pantomime a type of work and have the other students try to guess -what type of
' work itis. ‘ -

t

"®,Play.a game by haying a student give a “verb meanmg some’ type of work and the -
. others in the class make up a complete sentence using the verl. The verbs can be
o written on cards which are drawn for making up sentences about work.

® Have a “Tug of War” in whtch no work 1s done-—that means no movement—on
, equlhbﬁum of cantelling vector forces.

0°Try to push the whll down, lift a book,-push one, hand agamnst the other. When .
something moves, work was done in scuenttflc sense

® In small groups, prepare snmpIe demonstratlons of work and present them to the
class. (Sample task constructing a papier maghe head using a balloon as a basg.) The
_ other students may record how many objects or substances were moved or changéd
n the course of the demonstration. . .
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® Visit the playground and make a list of the different ways in which p/ay 1S actually
“work. " . .

. - « - ., -

° Construct lists of work done by‘ man, animals; wind, water . PR

"'® Construct a bulletin board showmg by. classification types of work which are* useful,
=~ wastefu| or harmful.” .

L e - .. .
»
« - . -

Concept‘ﬁ. Energy’s Relationship to Work

-
- 4 ..

INSTRUCTIONAL OBJECTIVE: - : ,

“To help students understand the relationship between work and energy. ‘

) ) ‘ . “- .
" POINTS FOR EMPHASIS; \ , ‘

® Herything has energy.’ . L.

® Energy actually does work when it is an active.state. A match has the ability to do
: work, but not until it is struck is it actually working, \

® Energy is either "at rest or active, The nail’s epergy is at rest unul'it 1s struck with a
hHammer The energy of the hammer is inactive until it is used by a person. Energy Is
the ability to do'work.

0 Energy must be used to-start or stop an.object." L -' '

. | we oo
LEARNING ACTlVITIES . SN .
" Students may: . oo S . .
o é Write the definition of energy’in theifenen;gy notebooks.

® Collect plctures which show different types of work being performed and use the p|c~
tures to set up a bulletin board display. The dnsplay may have a captlon suchas ... "It .
Takes Energy To Do Work.” ’ . s . . :

" @ Ingsmall groups, design demonstratuons Showing energy bejng changed from the state .
of rest to an active state, .and then describe the work thatwas performed as proof that
the energy was actually changed into. an actuve state. Demonstrauon example Drive
1 © % wh identical nails into & two-by-four-inch piné block. Use | heavy hammer for the
. first Use a tiny tack hammer for the second. Count number of blows. Let hammers
fali—don’t driye nail. Which was easnest? How much energy was used to accomplish .

. same task? - o
® Give examgles of the force of water, wmd chemical action, magnetism, electricity.

-

. ® Make diorgmas showing some type of energy causing work torgccur, (Example.-The
~ * sundryinglfish.) . .

. ‘ Coneept C. Using Machines to Chahge Energy Into Useful'Wérk .

INSTRUCTIGNAL O.BJECTlVE

T To help students understand how energy and work relate to machines.

641 -
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© ™ “POINTS FOR EMPHASIS:

Machines are devices that change energy :nto useful work. Machines come in all
sizes and all shapes Some machines are very ssmple, and some are very complicated.

The ‘type of machine used to change energy into useful work depends upon the type of
energy source beng used (mechanical, chemical, nuclear).

Machines increase speed, force-and change direction.

LEARNING ACTIVITIES:  °

Students may

Write the definition of machine in energy notebooks. Include illustrations of simple
and complex machines. s

Study. construct and demonstrate the use of a lever, pulley, wheel and axle, inclined
plane, wedge. windlass, and gears. Compare these to such items as scrapers,
hammers, scissors, bicycles and doorknobs.

Bring 1n actual samples of machines to demonstrate to the class.

Make hsts or sketches of the machines used in homes, schools, farming and a
selected mdustry such as construction

Assume the role of detectives to find out where electricity comes from. .-

Classify electrical appliances by the type of work they do (heat, light, make something
move). . N

Bring in pictures of machines and arrange them In a bulletin board display. The pic-
tures may be classified by the type of energy source they convert into useful work

-(mechamcal chemical, nuclear). . -

Collect catalogue pictures for a scrapbook and write what each machlne puctured
does. =« .

Make charts to classify machines by the type of energy they use—electricity, wund

- water, animal, peOpIe -




UNIT 2: ENERGY SOURCES

UNIT PURPOSE: (

To prgvide students with an awareness of the many ener y sources available to us.
') : gy s

ENABLING CONCEPTS: : I
A. The energy sources avaulable on our planet
B. The basic energy sources of today
C. Energy sources for the future

.
- o

Concept A. The Energy Sources Available on Our Planet C,

INSTRUCTIONAL OBJECTIVE:

. To_provide students with an overall picture of the avaslable energy sources, with
emphasns,upon renewable- nonrenewable dichotomy.

.

POINTS FOR EMPHASIS:. - :

® Concept—The earth has three kinds of resources inexhaustible, renewable, and non- ' .
renewable.

L ®

Inexhaustible . Renewable Nonrenewable ,
—~’ . - ’
air wood gas
*sun oil
water coal *
*The sun will continue to be our powerhouse.

-

.

® Solar, nuclear and. geothermal sources of energy will power energy needs In the
. future

® Finding new sources.depends upon: . ' ) -
P . -
—seek‘lng new materlals . ‘ ;

. —minimizing waste

L

—Iearning how to use fuel more efficiently

® Some energy sources are renewable Solar energy, the earth s heat and tidal power‘
will last as long as our planet and sun last. These are called renewable energy
sources. .

® Some of our earth’s energy sources are limited. If we keep using these energy sources,
. ) eventually the supply will run aut. “These are called exhaustible or nonrenewable )
* energy sources The major exhaustible or nonrenewable energy sources on earth are *
fossil fuels {coal, oil and natural gas). .
3
63
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. . N ‘. . .
- . R £ o .

¥ . . .
‘,b The basic energy sources used in the United States today are ...
- —oil (44%) '

A

' ) —natural gas (3Z.0%)
—coal (17.5%) ' o . . '

. —'hydrOpower (4%) ) . . S - . ) . ‘

e —nuclear power (1 0%) P . ~
' —wood (1.4%),

. ® The.major uses of energy 1n our society tbday are mdustrral tranSportatron resudentral
and commercral Miuch energy: 1s lost m electrrcny generatron . . .

LEARNING ACTlVlTIES : - ' .' : . _— " ' ,'] a

'Students may: 5 S S

O Prepare summarres in energy notebooks that rtemtze the .major renewable energy -
b - sources and the major nonrenewable energy sources

v - §
-

@ Prepare committee reports on why the various types of fossil fuels are nonrenewable. T

. ® Obtain samples of the major energy sources—-coal oil—for a display. Coke, charcogl . . " __
might be included. -, ’
- T ® Resaarch the different forms of oil'and natural gas and then' uses . ..

° @ Research the different forms of 'coal and therr uses. 4 - b v

® Make a large scale mural showmg energy sources. (Mining, o1l derricks, h'ydropower
. geothermal.) .

® Find out more about how nuclear reactors work and the types of fuel they use.

® Take g field trip to a local coal mine, oil field or nuclear reactor facrlrty { ents take
. phdtographs and sIrdes) -

@ Construct a bulletin board drsplay showing the use$ of energy by nndustnal transporta
tion, residential and commercial categories.

® Make an anemometer or wind gauge and demonstrate its use in determmrng the force
of-speed of-wind-and its-direction. - . B

N s, * e,

& ' N ) D‘er'nonstrate {et propulsion through the us/e of a balloon.

® VlSlt stream or river sites to discover and discuss the power of water which causes
erosion and subsequent silt deposits which form deltas. . i

® Research and discuss the force of freezing watér such as in the glacial plains.

T

. . .
- . >
.

‘ - Goncept B. The Ba$ic Energy-Sources of Today

4
d - * . . . . Y
i

s M . owoo, . .
«, . ‘INSTRUCTIONAL OBJEGTIVE: . #e k - . b i
To make students aware of the major energy sources utilized, today and to empha5|ze the -
. . fact that these are nonrenewable. ' ' o

BT
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- POINTS FOR EMPHASIS'- : - v
o ' i . !

® Qil, natural gas and coal are the major energy sources in use today. All are fossil fuels.

® Fossil fuels make up more than S0% of the energy sources used in the United States

today Thése fossil fuels all . . L
— are found prnimarily within the earth, whrch often means elaborate extraction '
’ techniques are (equrred . . i ’
. . . .
. — are storaple and transportable d ' .
“ — are largely burned, performing useful work with Déat energy* , \ ;
.+ — bhave nmportant'nonfuel uses -’ N T ’ ]
e . . ' - D ) E .
N — alter the Iandscape in their extraction ~ :

— release pollutants into the air when used

LEARNlNGACTlVlTlES s ” ‘

sl SwdemsTay. . Lo

-

® Make various types of gtaphs showing the relative percentafes of use of both the ma-
. Jor and minor energy sources in_the United States today. This may pecome a Part.of
their energy natebook.’ . - . . .

”

. ® Bring to class examples of fossils and discuss how they were formed and how they
2 mtght relate to fossit fuels, PR N .

° Maké fdssnI;\sBch ¥s plasterol Parus leaf prints, ¢

® Visita hlghway,cut to observe,layers of varuous depos:ts in order to discuss how fossils
.and fossil fuels were “formed. " t

« ) ¢

. 0 Cohstruct a chart showing ¢he types of energy used by the famlly

- .

,"

-

° Make maps showing the location of the mafor energy sources ‘used In the United

. . States today. « L . . » -
9 Obtam maps of the l‘ocatton of both tl\e maJor and minor energy suurces in Ohio. . b
' L 0 Prepare reports on energy supply and de’;mand > . N ) ..
Q Prepare reports whrch tell the advantages and dlsadvantages of each of the fossil . .
. fuels. 1. LT . . . ) .
. ‘ [l . » . *
v ‘ Make a time Iine"showing the growth in the use of fossil fuels. -
N Report on ‘the major energy sources utrhzed |n the commumty Lor:al resource people . '
mal/duscusg. these energy sources e . . o : .
' Cops;truct abulletin board classifying fossil fuels and thelf relatet uses. ’ b

0 Have a panel discussion in which they debate the pros and cons of using fossil fuels,

» [ Y

Cu

1 \ . .
. . . - .
1 . LN

’ . 1 -
R o o ot

e :v;j_!Concept C. Energy Sources for'the Future C

-

", lNSTRUCTIONAL OBJECTIVE = | _ .

! &
To make students awa;e of possnble aIternatwe energy sources for the future

M .
. . . o
R . 68 . . . A .
. - .
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' ~*  POINTS FOR EMPHASIS: . , )

.

. ’ ® . £
® Future energy sources should have high energy potental, be 're'tnevable. easily ob-
tainable, efficient for conversion, safe,, healthful , and environmentally ,
- ) . AAoncontaminating . . .

‘® New energy sources are being studied for future use. Research is now being done to
* harness the following Bnergy sources for the future

>
.

a fossH fuel sources o1l shale, tar sands ‘and coal gasification
°T . b natural or continuous sousces geéthermal, solar, tidal and wind.
* .

¢ other sources hydrogen, fuel cells, magnets, hydrodynamics. burning of trash,
nuclear fission [breeder reactorsy and t‘l:e‘rmonuqlear fusion

: *® Several of thgse sources seem to have significant potenual for future use
| LEARNING ACTVITIES: . : : Lo
: - .t ~ .

- Students may - . _ L
4

. . @ Study to learn the meanyng of coa/ ga‘s:f:cat/'on, geothermal, hydrodyriamics, ther-
. mon8clear fusion \ v

S ) ® Compare the refative benefits of enesgy sources on the basis of the charactenstics of
. - good energy sources. Small groups may each sesearch one or two of the energy
sources, recording data on each of the. desirable characteristics for each energy
. o, * - source With the group’data ‘coripiled on the chalkboard, students may meet 1n com-
> ; ) mitees to study the data and recommend’ which. of the energy sources would be the-
bettér choicgs for fyture use.  *

>

. ‘, ® Prepgre oral or written réporté ‘abous the characteristics of gnergy sources. (High

: ) . energy potenual, $btainable, easily converted, safe and healthful, noncprlaminating to
) the envirorynent.) : ’

. Research and report on current dévelopments in-exploratons for new energy sources
‘ ) : and in methods for- harnessing these new energy sources to perform useful-work.

® Collect magaz{’ne' ari'g newspaper articles dealing with-energy sourges for the future.
v The summary of these activities may be included in a class or individual energy

. . nptebook. N . T

.

; " @ invite awresourcerc;ers'on_ to ‘discuss current developments in the search for energy
. sources for the future. - | ‘.

® Study the careers Wh:ch‘arq related to thre developmefit of energy sources and the

Al

"« uses of-energy. ° . . .
_ * @ Sort representative samples of school trash to determind potential utlhiy of sorted
.. < ’ ‘trasp as-a fuel, (Cafeteria; classrooms, iibrary, office,’shop, gym.) - .
. ® Ahaiy&eporﬁegtlc trash.&s & possible fuel source. ) . ’ 4 .
4 ® Ask for permission to analyze 'cohmercial/mdustrial waste from a nearby plant for
e . . possiblewregycling. e T L ) e
T ¢ ®‘Write ?ﬁ)'qt,some untappe€ source which could bg converted into a new energy.. *

AR . source” (Example’ Throw-away trash)) | v :

B - * ‘ i . N .- ..
o . Lt : ‘e . . .. . .~ * '
| " o ) > . ,
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UNIT 3. THE ENERGY S[TUATION AND WHAT WE CAN DO TO IMPROVE IT
- L . :
/ o .

3 -9 L4

.

UNIT PURPOSE: ‘ ~ o, , * a,

- .

To help students understand what the energy Situation i1s and what must be dor\e to im-
. prove the sntuatnon today and in the future

ENABLING CONCEPTS: T

’ .
A How energy affects .our lives : " .

-~ -

* &
B.What we can learn from the energy crisis .
. C.The energy situation tdday and how we can |mprove it

D.What we can do to prepare for the future . ~

. -
- .
~ .~

' ' Qoncept A. How Eri_ergy Affects Our Lives

- msmucvom?o‘m?cﬁv‘e : : . '
S To make student$ aware of the tremendous part energy p’aA our lrves ) )
‘ ,"POINTS FOR EMPHASIS: L S

® Earliest man relied on his @vn energy '(musc!e“power) to do the work required to meet
his basic needs. He had to make everything without using nonhuman energy sources

or machines of any kind. ; «
@ Today energy performs work through machrnes There has been a rapid growth in the .-
. use of energy. . . -
LEARNING ACTIVITIES: . .
Students may: . ‘ : S *
* @ ‘List the energy sources available to earliest man as well as those not available. For ex-
s ample: fire, animals, moving water, wind, fossil fuelggelectricity. _ , , c .
'@ Divide into small groups, each group 0 make three lists. one indicating ways in which .
energy 1S used in the school, one mdicating ways m which energy 15 used in'the home, -

artd one indicating ways sn which the students themsel'ves use energy. Thé students
should include the type of work, . type of energy.’and machine used for each way histed.

s - @ Research the ways tin which nonhuman energy sources affect ,
T —rtransponatlon capabilities . R - [;j
. © . —the roles and interactioni of family members ' ' '
' ! —food supply ’ T
' —location of homes ) % - '
. <o —recreation e o ' . © .
‘. . 'St&dents may present therr research findings 1n the form of 3 panel drscuss;on, a
s - bulletrn board drsplay, or written or éral eports.
* - ® Plan a diary for a weekend qunng which little "outside™ enérgy would.be used—i.e.,
- no bus, car transportation—no heating/air conditioning, TV, phone., oS
. A . . R . ?G | . . .
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[ Make and caption a page for theu energy notebooks which consists of a collage of
magazine pictures sllustrating the’ many uses of energy in the Uninted States today
@ Prepare reports on the causes of the rapnd growth in the uses of energy

@ Write creative stones wh:ch tell about what hife would be like without a certain *ind of
energy (Example electricity } —

® Wme creative stories about using some new type of energy to produce matenats.

-
Concept B. What We Can Learn From the Eneréy Crisis
‘ ' ?
INSTRUCTIONAL OBJECTIVE:
To provide students with a rationale for tﬁeneed to conserve our fossil fuels
POINTS FOR EMPHASIS: L a
@ People have differing views on the nature of the energy crisis

@ Insufficient product and rapidly rising demand are the basic causes of the energy
crisis The energy shortages basically. occurred when our steadily increasing demands
for eriergy were not met because industnes did not extract and refine fossil fuets (our
major energy sources) fast endugh. Legislation can encourage energy industries to in-

crease the supply of fossil fuels to meet nising demands But that is only a temporary

solution Qur reserve Supphes of fossit fuets will not last forever. They have been used
_asqf they.were inexhaustible

® The energy gnsts has given us a warning of what will eventually happen if we

‘~ continue 20 use foSSl fuels at the present rate,

- do not tdentify new and renewab!e energy ‘sources, and . .
- do not develop the :echnology to utilize these new sources. -

® The careful oonservatnon of fossil fuels will give us more time to develop technology to
utiize new energy Sources It takes a long time to deve!op the, techno)ogy;g utihize
new energy sources We must start rfow in order to prepare for the future.

LEARNING ACTIVITIES:

[ -
Y

Students may .. ) .

@ Collect and report on neWSpaper articles dealing thh evudences of local en.ergy,
shortages

@ Write an editorial on “What's Good About the Energy Crists.” ) 4

o %vauety of commumty members to find what energy shortages they have
experi .

@ Form an.energy saving committee to warn others of energy misuse and waste. .

2
-

Conoept C. The‘Energy‘ Shortage Today and What We Can Do About It

\
- t

" INSTRUCTIONAL OBJECTIVE: : - . \

To make students aware o‘f‘what they can do to help ease the energy shortage today _°

7L '
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POINTS FOR EMPHASIS:

® Qver the past 25 years there has been a tremendous incredse-g the demand for
energy .

® To a farge extent, the increased energy demand 1s caused by the population :ncrease
and its energy. demands as well as mdustry S use of machines :

] lnefﬂc:ent machines unnecessarily demand more energy "More machines are being
buiit that do not use energy efficiently. .

— While providing the same amount of cooling, some air conditioners use up to two
. and one-half umes as much electricity as others '

- Frost free refrrgerators use 50 percent more electricity than standard models

. @ Learn to look for energy efficiency We can reduce the joss of energy by inefficrent.
machines It is important that everyone be concerned about buying machmes that use
energy efficiently. By using energy-efficient machines .

— more energy can be saved ol a nationwide level, and
— manufacturers will be encouraged to malZe products that are energy-efficient

& List simple actions that can conserve energy/ Qur wastrng of energy has added un-
necessanty t0 the iicrease n the demand for energy We tend to waste energy in
many ways by wasting

- products such as food, paper and pencils and the energy that went into makmg
them

— using nonhuman energy_to do things that we could do just as well by ourselves

. ‘ — doing such things as leaving the lights on when we are not using them ‘
@ There are things we can do to hélp conserve energy ) -
LEARNING ACTIVITIES: : . , '
‘ Students may ) .

® Deveélop the Energy Conservation checkhs;. discussing each of the items in the
* checklist 1n.order to answer any questions why a particuiar activity does in fact save
- energy . -

® Develop and use mvéntor:es to"determine how energy 1S wastéd at home and in pubhc .
places - ¢

® Make up mathematcal problems related to energy conservation. Sample problem It
costs about $367 a year for the average family to operate 3 medium-sized car. it costs

. about $235 a year for an average family 0 operate a compact car How much money
can the average family save by using a compact car?

These can be exchangegd by students

® Examine 8 weekly grocery bag. Bring the unnecessary pa&.agmg to school {Examples
polyshrink wrap on meat, cartons for toothpaste, aspinin, plastic bags for carrots,
double wrap on frozen fodd )

® Write and produce a ;.)'uppet show to tell about energy conservation measures.
® Draw cartoons to lusjrate current energy waste and methods of correcting it '
® Role-play what it would be fike if we ha8i no electricity, gasoline, or os. |

° Present a debate Energy Needs versus‘Savmg,the Environment.

W S
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INSTRUCTIONAL OBJECTIVE:

Concept D. W,Hat-‘We Can Do to Prepare for the Future

-, 3

+

]

To make students aware of what needs to be done and how they can help to insure the
‘availability of energy sources in the future -

POINTS- FOR EMPHASIS

" ® We must prepare now to insure adequate usable energy sources for the future? We
have seen the need for conserving energy to help ease the energy shortage today, but
what about the future? Regardless of how well we conserve our nenrenewable energy
sources. eventually they will run out. We need to start now to prepare for the future,,
We need tp research and develop renewable energy sources Thusis a big ;ob and will
take time, ) . .

® It 1s important 10 conserve the energy sources currently in use to give us more time to
prepare for the future If we conserve our present energy sources, we can increase the
time that we have to develop new energy sources. in order to conserve a ssgnificant
amount of energy, EVERYONE has to help. - —

® Everyone can help tgnsure the availability of energy sources in the future by
— conserving today's energy sources, and )

— supporting research to develop new energy sources for the future -~ .

- .

LEARNING.ACTIVITIES: . » ) "

-—

)

Students may - - .

® Research and .repdrt on careers directly related to energy conservation.

® Read periodicals. to learn about Iegnslatuon which is besng proposed or adopted re-
- garding the enerdy situatibn. T

® Design posters or wme new5paper edrtor:als to convince people of the rmportance of
. planning ahead to insure adequate usable energy sources for the future

® Hold an energy educatlon farr where student-prepared models and charts are dlS-
prayed » N .

- .
-

-~ @ List all the ’wa'ys in which they personally can save energy both at home and inschool.

® Organizt an energy club to be a "Clearinghouse™ for recycling information—r.e.,
newspapers, inagazines, aluminum cans, glass. Christmas cards, egg cartons, and
other throwaways. Challenge students to find another {perhaps creatnve) use for our
. disposable trash items,

- -
.

® Hold class and student council meetings to bropose and adopt through student vote
ways that energy may be conserved in the school. . .

® Have a media show made up of shdes of energy sources and types of work, taken and
described by students »

-

® Prepare and publish a school newspap®r about energy and Ehergy conseNatron

® Maintain a collection of library books and pertodacals to be -researched-asa basss fos
oral and wnitten reports. e
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John R, Meckstroth, President ) 55 Soutt Front Street Martin W, Essex, Secretory

William b, Cossler, Vice-Presicent Columois, Chio 43215 Superinsendent of Public Instruction

— ) ‘
State, fSeicd

- LY

o RESOLUTION CONCERNING ENERGY USE CRISIS -

. -
. - A 1)

WHEREAS, this Board views with great alarm the prospect that many
schools may have to close or programs may have to be elimi-
nate{due to the energy crisis. and ‘

WHEREA}S understanding this magnitude of the operatuon of the schools

! and theur far-reaching impact should be made known and fully

considered n any action which may be taken, such as. con-

tracts with employees. including teachers. administrators. sec-

retanes. custodians. bus drivers. cooks.-and others: contracts

| v with vanoustguppliers of services and materals; difficulties
, associated with conflicts of summer commitments of teachers ¢

and pupils. plans of students related to graduation schedules

.and entrarice to higher education institttions; and —>

. WHEREAS,‘a majonty of Ohio citizens are directly affected by the atten-
d@nee of pupilsin elementary and secondary schools. including ’ .
. work schedules of many parents which depend on chuldren
being in school; and -«

. WHEREAS, the trarisportation of more than 1.250,000 pupils eacfw day to v\ -
public and nonpublic school would cause additional use of
school buses If schools were closed unevenly: and

WHEREAS, the closing of schoqls would have [ittle effect on the total . . -
x national fuel supply if such action'were taken unilaterally;and ™

WHEREAS, the ant'gupated energy crisis is national and nternational in
scope and policies on fuél usage by the schools of Ohio are
related to national and state policies yet to be formulated by the
*President, the U.S. Congress. the Governor -of Ohio, and the .
Ohio General. Asse‘mbly rarty

" . BRI ]
WHEREAS, a definite national or state policy has not yet been formulated
o due to uncertainties regardmg fuel supphes and other factors; . 0
and - .

v

‘ . WHEREAS this Board 1s without legal authonty to close the schools of
Onhlo. to,approve a four-day week, or to order other changes in d
scheduled days of instruction:and =~ % . . )

at s 1

. * ) WHEREAS, the months of January apd February are-usually the coldest
months of the winter. and as such appear to bethe mostlogical
- . .~ times for-curtailing school schedules tfsuch becomes neces-
sary. and

. . ‘90 )";" 7~ .




&\l\‘,

)

WHEREAS Conservation measures, If adopted uniformly by all Americans. .
combined with a mild" winter, might result in maintenance of
sCheduled school days throughout the winter; and

v @

WHEREAS, action of this Board in §eptember and October of thls year has
-resulted in a statewide surveyof need and‘the formulation.of
" . “Guidelines fdr the Conservation of Energy in Ohlo Schools™.

BE IT FURTHER RESOLVED, That the ""Guidelines for the Conservatlon of
Energyin Ohio Schools™ be, and they hereby are. adopted; and

BE IT FURTHER RESOLVED That this Board invpkes the following five-fold *
prograni in meeting the anticipated fuel emergericy crisis: '
1. Continue to process emergency needs of schools.
2 Distnibute Guldelmes for the Conservat:on of Energy in Ohio
Schools: : - ,
3. Assist local séhool management in development of plans for . '
the contingencies associated with the disruption of school
calendars.
4. Develop guidelines for secyring bulldmgs in the ‘event of
. shutdowns durning the period of low winter temperatures.
- . S. Develop suitable instructional materials for teachers and .
. students about the long~range energy crisis; and

- BE IT FURTHER RESOLVED, That the Su perintendent of Public Instruction
t 3N " be, and hereby is, directed to act in concert with national au- .
- thorities, the Governor and members-of the-Ohio Generaf-As- .

sembly in the formulation of policy regarding energy usage by Ty
schools and the development of actuoqprograms which may be )
: . indicated when national and state policy is formulated, such
' programs to be developed cooperatively with school boards, *
supermtendents. parents, and representatives of school em-

ployee organizations. . ’. L

- ' . Y . N . y

John R, Meckstroth
Pres:dent State Board of E’ducatzon /

///%»;277%&"4;{_ T/ 7?%,%{‘ M/Z%q/

7 Martin W, Essex
C Supemztendent of Public Instru}

November 12 1973°
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rules
to help conserve fuel

N schools

Lower thermostat settings' to
“sweater comfort” heating” =~ .

Avoid blockmg heatmg vents or-air
return grills With furmture or drapes.

\
Control room temperatu’res with '
thermostats, not by pgpening - ' . N
windows. - . ,
Use limited number of outside doors— - .

- keep doors closed when not in use.

Reduce fresh air ventilation
to the minimum required by S e
state and local eodes. ; ‘

Tulrn off unused lights. and - 8

electrical gguipment '
'Establish a program of preventive
.maintenance for heating. water

heating and food servuce equipment.

COOPERATION CONSERVES ENERGY! -

. 90 o‘. T ‘ ‘ B




