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Education in Florida's public schools is developinE, a nationai'reputation
for highly innovative' and enlightened .programs that uniquely respond to
public interest. Schools in Florida' reflect the vE.lues, norms, and con::

cerns of current society. The responsiveness of. t/e Florida.system is

largely due, to the highly 'skilled classroat teachers employed by the sys-

tem and the flexibility of the,curriculunr. .

. .
.

Recent public awareness of environmentalandOther.energy-related problem6,
led to the establishment of the 'Florida flee of Environmental Education

within the Department of Education, This office'it, strategically located

.directly :on the Commissioner .of Edu tionls staff <Ind enjoys a unique

._prornence in state educational s, 'cures. The field staff-of this office

are in regular contact with' ea rs and,principafs throughout the 67 .-

school districts in Flori ch digtrict and each school' within that

..
district has a 'person responsible for jmplementingenviromental education.

0,.

This
/

.2. This 5tructure' of field coordinator, district contact, and school resource ,

8,erkn provides the mechanism for implemehting energy education programs in

0
Florida.

i'
.

-,.The EnViropmental Education PrNject at,Florida State-University has worked
'closely wits the Florida Office, of EnvironmentalseEducation td provide a .

series of in,sgvice teacher training workshopt-throughout Florida. These
,,,

- mca+shops deal primarily with specific-content area such as beach ecology...

. .

or .specifi6 implementation sIrat4gieS such as developing valuing skills. .

Last:year., over 100 such workshops were conducted im Florida.

A frequent need expressed by;Veachers was for specific coriteninstruction' -^ --

in the realm of, energy education and Ways tO teach energy education in its "Ir'

broada scope. Teachers'expressed thedesire for workshops that would '

open anew content area for them but within the subject matterthey cur-°'
rently teach. Science teachers wanted to learp more about the technology
Of biological and physical energy systems;.home &morales teachers expressed
interest in-explgrIrig the mat/ dimensions of 'energ,: use and conservation in

areas that relate to family lif4 and personal valueg...
.

i. .

' .0

Tbese energy twits were developed by Florida teachers inNBalm Beach CoupPJ

tbshelp betty understand energy, energy-COniervation, and lifesiyles.,

Volume is available from the Educational. ReSeurces Inforffiation Ceriter

) ED 129 677. .-°

irLvid E. Lakart

5

Rodney, F. Allen



0

THESE ACTIVITIES WERE4IEVELOEP BY:

ELDONI ACHBERGR

JOHN W. BLAKE, JR:

ROSALIND' A: BLAKE.

1)014 CHENICEK

PEGGY cpck

CAREY L. CULPEPPER:

DENNIS3E.'DAVIS

L; DECAN

SUSAN DOPGHERTY

RAHAM.G. .FROST

JAMS FULTON 4

JOSEPHINE H. CRO S

MARTIN GUTTMANN

WAYNE T.'HAOMER

STANLEYTINDON//.

CAROL HOUCK

'IR144 A./ ARVI

ANA-ED

WfLLI

0-,

.

- WILLIAM B 4EHEAD

MILO,W. MOSSER, JR..
,.

-GORDON C. NiGHOLAS

FRANK PITTMAN

DAVID. j. REILLY .

4; DOLORES 0. ROBINSON

CRAIG A. SCRJETT:

MALKA Ds SHAW -Th.

.o

JOAN L. SINEATH

JOE V. SKINNER

,

CHARLES SMITH

VIRGINiA SMITH

LEST P. SOKOLOWSKI.

EARLEY L. VESSELL

°DONALD.WESTML.

4 .

RANDOLPH ROBERT WOHLERT

1

-

c '

4



O

.

..
,,, , . .

4 FOREWORD' /

. ,

,.. \I.
:

.

14

Eber;gY, ed4cati6n is increasingly a national and a'rersonai need in .*te-
-:America. School-lpised educators have .a direct and immediate imPact
'on energydohservation through,stu ents: Four general goals'far,school-

-. ,

A
. en

need

1W
the

) penni
I

to ac1ieve energy conservaitibn.as.part of the persatargrowthof citizens.
. . 4,

t .
4 eallk , 1 ..:

.,% .
i

4, .- . A .,FRAIWORK 14GIR CURRICULA . . "
,

. . ,

...

4,
...,, -1..,_

. Ft,c6ric ptual scheme for the development of an energy educatiOn curriculum
ws.de eloped as part of the Flotida State University's er-1%,gy education
ppo3e4 The tentative 4sting of MAIN IDEAS provides a tethod through

. ,

whichsillquiry and:reflectiye lesions can be developed. The,flexibility
of thelisting enables units to be produced that'are appropriate for. any
grade level. % .- . . /

: ..

I ,

based energy education are:

1.
.

4'. .,' , ,. . t
.

, .

The,studeilt-citizen wilLunderstand the sciende and. tech-
nolOgy of,energy and itsperVativeole,in,.the universe, ... !

in living, systems, and in human systems (e. g., national, --
gldbalc political, economic; and social systems).

\ .
. . - \

2.' The student- citizen wtill be able'io makeinfomea and fair .'
judgment'S on_enwgy,optiOns as.tbeyarise.,,aeing,able Ind. .. ,

.

.-willing to fpakiLipate.in the political deaisionLtaking
probess. ,- ,

. ,

3. The student - citizen will beable.to make persoinal life-
style tommitments WhicA are consistent with energy

..-,

-realitiesand are morallyresponsible..;

, . . '4- .
4.10The student - citizen will be are of and prepared for par-

ticipation opportunitit insetting.energy policy and in
encouraging energy conservation at the personal, local,'
state, and national levels:.

,

Wits iadequate.materIals And training, eduCators in our schools can meet
education ob&ectivess.responsling tothto'student. and national '

Technological advances-1[114y)% spectacular': 'Tdrect legislaften : ,.

rce immediate conservation gains. In the lepirrun; howeveit is'
>A

owledge, abilities, and personal .commitments ,,if the people which
. .

successful responses to crises.' Education oCfers American's a way

k. 1,441,

.-

P.

ry

,1

The MAIN IDEAS are.grodped into t1 functiorial
,

cat,egories:
[

,

1.'7-The Universe of Energy
/ .

2. Livings Systems and thergy

Social Systems and Eriefgy

"Th
id

. peo
.co

.
,

iverse of Energy" and "Living Systems and Encrgy" outline scientific
ental to basic energyconcepts and enerFy.flownoaels of which

e a part. "Social Systems and Energy" sett forth fundamental
s in- social systems, including goyernmental, economic, and moral

'7

60'
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'systems, the understanding of which, in making decisions affect-

ing the production, diSi-ribution, and Consumption of energy resources.

.
. 4.,.

V , This list of MEIN IDEASia focused upon "energy.cdnservation"--dqcisions
''- by individuals;deoitions.by groupvand,systemic.deftslans on matters ,

. laffecting energyresourcep; These decisions range' from when and where to

, turn gin a light belb, to personallitestyle ,sommitments,to vast tatters: '

.'+ of societal/global plagning like design and industrial location. This is

. extensively reWritten form a schema produced by the John Muir Institute

fon'Enviropmental Studies. '.

'-'s
..._ '

.
. .

.., I

. .

4 1
4 '

'I

STRAND A THE UNIVERSE OF ENERGY

Energy is the ability to work. #'
. . -

'

'. 2. Energy_ exists in many different forms, including light

',energy; electrio.Alenergy, mpchanicalenergy, and 'heat
. energy. ,

31 ChangeS in. the motion or position of matter only occur

,whendenergy is exerted. , ',.!.

..,
- .

4. .Pairost all of the energy'avai1able-on earth comes from

.the sun.--

5. The earth is an' open system which constantly receives. .

solar energy and which constantly givesoff. heat energy.

,

6. Life can exist on earth only-because of the constant.and

Steadyfarrival'of solar energy and, the equally steady

logs Of heat energy into outer'space.
,

,r

7. Machines and living organisms change,energy from one'
form to another.

8: Energy can be. changed, but it can -nevertbe created or de-..

stroyed: .

1

9. Different forms
)
of-energy are able to _6? different aunts,.

.
...

of work. , . '..

.

.

10. 'Kinetic energy refers to any form of energy that is active-:

ly doing work. ' t:

,

11. .Potential energy:refers to. any form of energy that is in-
active or stored. All matter contains potential energy.

12.- Sources of energy for future use-include organic batter,

,nuclear materials, and solar energy.

STRAND B = LIVING-'SYSTENiS AND ENERGY
.

1., All living organisms require energy to "maintain such char-

acteristic functions as movement, responsiveness, growth,

reproduction, and metabolism. e

8
-4-



:2. 9reea.plans (producers) are the. only form of life that can .

%.paptuie the energy Ayailable in solar radiation. They do ".

V- it by,means of a chem reaction: photosynthesis,
.

.

3«...Organi'sMs,' like
.

s, which cannotcaptum solar energy.
obtain energy fro green' plants either directlyOr indi-

Yectly. These 4green drganisms are consumers._

4. Organisms that break down dead animals and plants into .

, molecules and atoms are-decomposers.' -Decomposers are Usu-
&LI& bacteria attd. fUnki". . s

5. Feeding relationships bet Ween producers, consumers and de-
composers form 15atterni called "food chains!' or "foOdwebs"

that describe the paths by which energy is 'transferred from

one organism to another.

*.-

The overall pattern fortned by the movement cf. energy from_

producers tb consumers is a complex foodweb called an _eller-
_ d. pyramid.

4

7. As ener y flows through a' living system, it imposes order
and organization on that system.

. r ., .
.

.

.

8. Under certain -Conditions, energy stored:in he tissue of
1

dead organisms may become a fossil fuel.

STRAND £ -.SOGIAL SYSTEMS AND INTRGY

All people must consume energy ,ta, stay.alive. -

-

2. People transform And.manipulate'energy sources to satisty

their needs and wants.
.

3. (People use energy' to improye their envirthmental conditio ns,

1 to power machines, and to maiititain culture. .

4. people are among the very few organisms_ that use large quan-
tities of energy resources.

.t 5. People'hve increased their consumption of energy rei§Curces
throughout history., \

,
. ,

8. ,People living in technological cultures have greatly in-'
creased their consumptiton of energy resources in the last.,

'few hundred years. :
. . *Ir .

, . . . ';

. _

7., Sources of energy have changed as new types have been found
and'as old sources have been depleted or found ,to ZSe .less-

desirable.
J.

. -

8. The major sources of-energy have changed, from.renewable
ones such as plants and-animals, tcLdepletable ones guch. as

coal, oil,"and natural gas.

9. People use energy to create and sustain special ecosystems

-s- 9

4
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t.

:such as cities, recreation areas, and agricultural areas.,

10. People have used energy resources to ncrease agricultural
yields and thus increase the amount of food energy available

. tO them. ' 4-

'11. People are beginning to"Iooktoward energyresources that
are nOAdePletabTe.

-

12. All bocietids have-wants greater than their resourcap are
able to fulfill, creating the conditiOn of scarity. Econowic
systems? governmental-systems, and moral systems are used to
give direction in allocating scarce resources, including
energy resources.

13. Energy consumers have interests, obligations, rights, and
ideals which goverh their personal and collective consump-,
tionof 'energy resources.

14. Energy producers have interests, oblications, rights, and,
idggls which govern their production and distribution of
energy resources.

15. Social systems, including government, Vhe economy, and soci-
etal networks, have interedts,'obligations, ideals, and rules
affecting the production, distribution, and consumption of
energy resources.

16. Individuals, groups, and the society-at-large face conflicts

. :
of self-interests, obligations, rights, and ideals as they
make choices or rules affecting the production; distributisn,
and consumptionsof energy resources.

17. Energy conservation deals with increasing the efficiency of
energy use and decreasing the amount of energ9 used.

18. Social systems that regulate.energy supplies and use are
portant componelOs in energy conservation.

.

19. People as energy consumers and decision-makbrs are individu-
ally and collectively responsible for energy conservation.

t

The strands aN MAIN IDEAS are tools for environmental educators involved
. in the develOPment of energy-related materialS anorteaching units. Be=.

cause of their multidisciplinary nature, they can be used in both formal
and non-formal eduCational settings. Tak6 collectively, the,Strands and
MAIN IDEAS can provide a corefor the development and implementation of a
viable energy conservation program. ,-

k

Today, more Americans realize that the energy crisis is real. It is not
another series of doomsday forecasts,4nor is it another crises hyped by
the media, and. then forgotten as the new crises arrive like waves.striking

the beach; It `has arrived and we must dell with it. "This packet of
activities is a step forward.

0

-6- 10
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LESSON I

Purpose: To define, energy.

SUBJECT: 4ry subject area.

CONCEPT: Energy exists in many foims:

REFERENCE:. General reference sources .and periodicals..
).

ACTIVITY;. Students will spend a class peridd in the school 1,ibiaryresearch-
J '

ing the various forms of energy In preparation for individual*
group presentations before the clime. Each student, or.small...group

will choose or be assigned a subject for his classyxe*miikian.
The following is a list of passible Objects:s,

:Energy ' Electrical energy
Work- ; Chemical energy
Potential energy Magnetic energy

. '1Kinetic energy Nuclear energy. ( -

-Heat energy ''

Sound Energy
..,

Radiant energy (light)

.
MeChanioal energy. .3

4

Follawingrthe students' cleasroom presentations/ the teacher will
present to'the'Class examples .of energy being used and !have Ole
students. idtntify the types of energy involved. .ys ,., .

. For example:
"" Walking.= Chemical energy converted to mechanical energy she

, heat energy analdding work. \
.. 7

*
V ..\ A

1 0':'

-An explosion = Chemical energy converted to'heat, light,

,..,- 'and mechanical energy. '. I.
,

, :.,
. , . .., ..

Flashlight= Chemical energy converted to electrical energy

f which is cotnverted to light,heat and.magnetic
energy.

- ':

. ,

AR

46
Food = Chemical.pnergy,,potentfal energy,

EVALUATION: Ask the students forsottler examples anddiscuss types of energy
involved. 7

(
LESSON II

\

.
1

0
V

. .

..PURPOSE: To measure energy.,
. ,

..,,. ..T.,-

SgBJECT:- 'Any' subject area.

il, can be measured,CONCEPT: Each of the forms of ene
,. .. -.,,,..

,...

.1.!



REFERENCE: General reference sources and periodicals.

ACTIVITY: Students will-spend a class period i.the schOollibrary rese4ch-
.int the terms and methods of'measurement of the different types'of
energy. They will form Ismail groups and research one of the types

t-

ofenergy,in preparation foriclass presentation.

EVALUATIONCFollowirig the class presentationsand,discussion, studetitd May
take part in measuring energy'withthermometers, volt and'ampere
meters,. light meters, Oyque giuge,,scales, etc. as availability
of equipment permiis.: They may also. check the-information plates

,

on various appliances and pieces of equipment to see hoimuch
energy:is used to oPerate theitem.

.

...LESSON tII' -

. .
. ...

_ PURPOSE: To determige whetherthe ''nt oil shortage is facl or fiction."
.

. ft, .

- SUBJECT: Science - Sodialtudies, ,f
-,/

r-

CONCEPT: President Carter, in his enew address to the nation, stressed, the. *
., energy crisis as the majoi Oablem confronting the nation. Yet,

many.repOrt6 are-being written stating .that. thke'is really no
Critic* shortage -of oil, now butt that it abeing fabrICated by the

----. oil conic `in order to reap huge profits. "This fact Or.fiction
of-ahoi,1 dhOitagemustftgatesolved so.thatisevere cohservation.

..4
measuAggi will 'be accepted by the people,. i .' ~"

0 be
, 'r .-1

'
e o

ACTIVITY:. ,Familiarize studentsyith the ties of reference material.- that could_ -
,

9 : be used to research thisfprokagmt Current newspaper articles, Time,,
or Newsweek magazines,' economic reports and other 'Sources partieilarlf-
those dealing with quarterly prOfit eof oil companies should, used,. 'I'.

n.to analyze the4#ptioli,might be ,particulatlY' beneficial.to
dil4de the clan fi into,41?pro: and eon" group. °Oral reports using charts

. , and visual aids,iprepAxei by the students, should be required and
.1;/- students infozmed that thby will be evaluated' on

5the basis of their.-reports. ,- 4
A

a

. .

.,

LESSON'IV

PURPOSETo.understand theAncreasing need for energy conaervationdue to

0

, our changing life styles frbm 1800)t
', -`o"

. A_ -

'''.§TBJECT: .Social ZStudies

CONCEPT: Within the-last 200 years ,society has become- more and more tepe-ddent
on energy resources, primarily.'fossil fuels,

..4

s-,, REFERENCE: Encyclopedias and history books availatieZn a library

IERIALS:t

icTrvitn,

. *
,

- ,

Poster board, felt markers, yard
.

stick..
0,

Divide studeAiteinto groups to trace the changes in the following.
are since,appro4mately 180: population, traippo$ation,

I3



1

communication, lighting; foods, fuels. Students will do their

research in-the library. Each group wilf.fill'in the part they are

responsible for'on posters set up as a timetable.
t .

When' the timetable. is completed the class should discuss the

significance of the changes in life style and why these changes
haye/caused the great increase in the use of electricity and

fossil fuels.

47
.

,.. LESSON V
io

,
. i

.

. .

-----,

'.PURPOSE: To reflect upon the
2,.

nature of "Energy Crises" especially the one

ddring 19.73.' ,.r .

i
.

. .

SUBJECT: Ecology, Social Studies, Environmental Science, Economics
^7

CONCEPT: Shortages, such,asthe fuel crisis of l973--what caused it? Will

it happen again? What must we.doto prevent other crises?

REFERENCE: The Fuel Crisis, The Associated Presd Special Report, 1974.

'-'1FilmstriTi77assettes - approximately 27 minutes)
"People are Still Wondering--Is Energy Shortage for Real"

..: U.S. News and World Report, 28-30, May 9, 1977.

---7' . -- ,

ACTIVtTY: 1. Discuss ways our,economyand ifestyle Came to revolve

around fossil fuels,
2. Make a collage of ways Americans, waste energy,. ,

3. DesCribe some inconveniences resulting from the energy -.

crisis and list some long-range effects of the crisis on
our American way of life. ,

Discuss how environtental.concerns come into conflict w4th'

the dey01-6Fient of energy resdurcesy --' -

V 0.

Nam at least four potential sources of energy in the

ure.

. React to the following statement:.
Dr. Paul Ehrlich is quoted as saying: . '

"The mini-crisis of the moment is largely a' jot/Ie...The

real crisis is. just around.fhe corner."
7. Profits,.iaws of supply and ,demand, favorable or tinfavOrahle

tax laws, ease of production'and production Costs, are all

considered when companies decide where to refine oil and where

to sell it. Should moral judgements concerns for fair-play

or:patriotism play a past in thes'e decisions? , Explain yoi
aiiswer. . ..

_ .

.

. -
,,, ...../'

OPTIONAL CONTINUING' ACTIVITY: ' (i

,
Have eiOliestudent,subTit Srief written reports (and oral reports
before, the class).ot energy related items that they discover .in the news

media. The written-rettort-Should-have the :news clipping attached (if

\-.-fio'm the print tedia)., The stUdentreports should a) summarize fhe
news item and-WoffetiliteasOls-sily,.the news item is conneop8 to the

studentsYlives. These---neWs item. tWnle=41,4edz.es J'"'teference source

for later student reading_andipresearcheffoSts_t_

Iwo

--J

14
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. LESSON VI, Part A .

^

-.1
'; --

, .

PURPOSE: To examine uses of etsergy in our presert lifestyle and to develop

alternatives to those uses.
- .

SUBJECT:. Science or'Soclial Studies

CONCEPT: Energy, its production, use, and conservation are essential in
the maintenance of our ift4ety as we knot' it.

.

-REFERENCE:' ,Energy Watch- Calendar (published by IRDA).:
" Teacher's Handbook on Energy, Coloredb Department 6f, Education,

, BeiTi;77bloradb 80203.

ACTIVITIES: Develop with the class a list of 15-20 pairs of alternative ways
of doing things commonly found in`our vay of life such as, the dithwashes
vs.- doing\disheeinsink, fanms. air-conditioner; power mower vs.
hand =Or, bath vs. shower, etc. Ask the students, working in pairs,
to select one-of: the alterngiTves and to compareicontrAst the amount
of-energy used and the benefits received from thejilternativ they

;

have selected. Encourage the. students"tothink seriously abo the
advantages of both alternatives. Ask the class to select one of
alternatives and list their:,1-Aasoiss for the preference. 'Then hatte

.

the class debate .on the varfpus alternatives.

e

LESSON VI, Pare B

PURPOSE: To demonstrate .the finiteness of, our major.energy resources ant how
quickly they could be depleted withupt conservation.

' CONCEPT: The students will realize the seriousness 'f the fossil fuel.shortage-
and'hoW rapidly present'inergy supplie8 are being depleted.

REFERENCE; Energy and the Hnvironment: published for the Citizens' Workshopi-
by the Energy Research and Development Administration.

. .

.,
', MATERIALS: A fact sheet entit d-* "Fossil Fuels - }iow Much for How Long?", and

. \ .

0
a gate called "Doom day." While each group Wks a'"doomsperson,"-

. .- each student' will receive an equal number of white, black, an red ' '

. ,

beads, two green beads and one yellow bead, anda small box,to
keep the bead's in. The "doomsperson" In each- group will receive

. .

a doomsday calendar. . .

then the "do:11118day recorder" gives the signal to begin, one'perdon
in each group will decide how he wants the world's energy for that
day to be spent/ H0.1Agiv,p up 1 white bead if the world runs.
on natural gas that day,: black bead if it runs'on coal; or 1 red
bead if it runs on petrolaHMI The "dcomsperson" will accept the
bead and :record on the'caIendar which fossil fuel is being used
that day. Occasionally a student-may.wish to use hydroelectric
or nuclear pOwer in order to conserve on fossil fuels, in whichi.
ease, he Apes up.a green or yellow bead.

.'The next student in each group will decide hok he wants to spend
k his fuel the followin day, and so on.'

-11
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FOSSIL runs-..-How MUCH FOR HOW LONG?

At present, in the United States:

1. People use 30 times the energy of 1)0 years ago. ' ,

,

Z. Our populdtion has increased seven-Cold in 100 years. t
3.. Ou'r population uses 4 times the energy used by their

great-grandparents.4 ,-

4. Each person uses 400 million BiUs'of enerdy'each yeart
We have of- the world's populations,, but consume over

. 1/3 of the world's energy.
6. Fossil fuels (coa3, natural gas; oil).. supply 95% of our

present energy needs. , /
f

Fossil fuels:

V

Z. Coal:
a, Supplies approxitately 18% of )resent energy needs.
b. Only 390, billion, tons are economically able to 6"c;

taken from the ground and used. e
c., Aneselmated 3.2 trillion tons are in the ground.
d. Estimated reserves will last 5)0-600 years at present

rate_of.use..
e. U.S. uses approximately 1 billion tons per year.

2. Natural gas:

a. Supplies approximately 32% of present energy needs.
b.. Known reserves'in 1970 were 291 trillion cubic feet.
c. 18 trillion cubic feet are'used each rear at present

'arid user is rising.- .

d. 4-.5 billion cubic feet are used per day.
e. -Present supplies will be exhausted by 2000 A.D.,

3. Petroleum,(oil),:

A. Supplies, approximately 43% of )resent energy needs.
b. U.S. has reserves of 35,0 billion bari61s.'
c. U.S. usres 5.1 billion barrels a year.
d. Estimated undiscovered oil, of ,-rom 60-400 billion

..barrsls.
e, Use 14,-000,000 barrels of, oil urr day at present.

Other fuels";

1 hydroelectric power:

,tc a. ,Supplies -approximately/ % of present energy n
b. 'Very few new sites for dams are suitable.

4

2. \Nuclear:

a. Supplies approximately 1% of p-esent energy needs.
' b. Approsimatelay 40 years are. needed for the necessary

research and developments ma'ce this a more important
energy source. -13-
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LESSON VII

PURPOSE: To make students aware of ways in which they can conserve energy

CONCEPT: Students not only conserve energy but can also make rational
choices concerning the areas in which they are best able to
conserve.

REFERENCE: Alternate Energy Sources--A Guide to Alternate Energy Devices,
by Dr. Anthony J. Llewellyn, 1975.

A ditto called "Average Monthly KWH Consumption," from:Alternate
Energy Sources--A -Guide to Alternate Energy beviced, a large
posteron which to record progress of individual classes, and a
ditto called "My Personal Energy Savings Account."

ACTIVITY: Students will make a list of 15 ways they use electric energy
every day. They then place an X in the, left margin beside three
things they just can't do without. They then rank the other
twelve items in order from those easiest to give up to thcise,
hardest to do without.

MATERIALS:

Students divide into,grotps of 4 or 5 to discuss thEir choiCes
with each othe. Criteria for.discussion are:

1. Why,di0 you choose numbers 1-3 as being easiest to give up?
How much energy would you save in a month by giving up_those
three things (refer to ditto entitled Average'Monthly KWH
Consumption)?

3. Which of the others (numbers 4-12) could you give up without
too much pain?

4. Haw much energy would you save in a month by giving these up?

Students are given a ditto called My Personal Energy Savings Account
to keep in their notebooks. They are challenged to see how much
energy they can save in one month by turning off unused lights,,
playing fewer records, etc:'

:EVALUATION: Each student's record of money accrued from his conservation
measures during the month will allow him as well as the teacher
to see just how well he has performed in conserving energy.
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AVERAGE. MONTHLY KWH CONSUM ,TION

Appliances (Cooking)

Range 100
Roaster (3 hrs/wk)
Deep,4t,Fryer (1 hr/wk) 6

Broil {e Rotisserie (2 hrs/wk) 12
Fry Pan (3 hrs/wk) 15
Toaster or Sandwich Grill '4

18

Coffee Maker (4 hrs/wk)

,
Refrigeration

15

64(Refrigerator (12 cu. ft.)
Refrigerator-Freezer (12 cu. ft,) 119
Refrigerator-Freezer (12 cu. ft. fro t free) 173
Refrigerator-Freezer (15 cu.ft. frost free) 195
Refrigerator-Freezer (18 cu.ft. frost free) 248
Refrigerator-Freezer ('21 cu. ft. frog t free)., 254
Refrigerator-Freezer (24 cu.sft. front free) 297
Refrigerator-Freezer (24 cu. ft. frost free, 3 doors)» 34.6

Freezer (12 cu. ft.) 167
Freezer (16 cu. ft.) rk 178

, Freezer (13 cu.ft: frost free) . 190
Freezer (16 cu. ft. 'frost free)

I
243

.. a' 4

err

Laundry Service

7,. Washer - Automatic (3 hrs/wk)
Washer - Conventional (3 hrS/wk) 6 ,

.., Dryer (3 tiriA/wTs) 6 65
4i'' Iron (3 hrs/Wk) 14

Eater Heating

Stand-By Usage., 30
Family of FOur 300
Add for each additional person '75

A

Add for each mad of clothes washed 5

201

Continued on Ile* page

44,
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AZ

Other Services

TV - Color (28 hrs/wk) 4 '40

TV -,Black & White (28 hrs/wk) 30
Radio (20 hrs/wk) 7

Record Player- Radio (23 hrs/wk) 11

Dishwasher-With Heat Unit (5 hrs/wk) 26

Bed. Covering - In Peal Season 20

Dehumidifier - In Peak.S ason 30
Incinerator 53

Water Pump (1/3 HP 1 4rs/wk) 15
Vacuum Cleaner (2 hrs/w)c) 5

Clock, :heating Pad, Warmer Tray, Waste Disposer
Toothbrush, Sewing Machine, Waffle Iron, Floor
Polisher,.Hair'Dryer, tle Warmer, Food Mixer',
Ice Cream Freezer, Heatamp, Workshop, Blender,
Equipment 2

Lighting .

4 to 5 rooms 50
6 to 8 rooms 60
9 to 12 rooms' 75

4 i )

Ventilation- Fans.
\

Attic (J,5 hrs/wk)

Uliculation (9 wk
Ventilating (12/. wk)-

4.

-16-
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DATE

MY PERSONAL ENERGY SAVINGS AC:30UNT

How much will power do you have?, You'are being challenged
to stop using energy yoU do not absolutely need.

Here is your energy sayings account record to'keep for one ,

h. Every time you 4ant to use an appliance, etc., but don't,
rd the information and deposit $5 to your account,- If you do
an appliance or energy, source you decidel to give up, withdraw
rom your account,

Each week your class' savings will be recorded on a large
poster in the room and a prize awarded to :,the class that saves the
most energy at the end of,the month.

mont
reco
use
$5 f

APPLIANCE OR
ENERGY USER

DEPOSITS WIMDRAWALS BALANCE
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LESSON VII/ Tart A
0

PURPOSE: To study'famtlies' use of energy and how they 9an conserve.

CONCEPT: fibst families are energy "hop," but can save themselves money
and "headaches" by becoming aware.of how they use energy at home.

"How to Read Your Electric Metet," published by the FloridaREFERENCE:
-

MATERIALS:

ACTIVITY:

Energy Office. A

"How to Read, YOdr Electric Meter" and "Ener6 Conservation
'Scoreboard",,,and'a class set of Conservation comparison Fact Sheet.

Today students are bringing back their "Energy Conservation',
../Scoreboard" completed after two months of recording their daily

KWH consumption at home.

Each student will receive a-Conservation Comparison Fact Sheet
qtv

to fill out using the information gathered from his Energy
Conservation Scoreboard. He will answer questions 1-6.:,

The students will'then divide up into groups of 4 or5. Each

student will.46cuss his Energy Conservation Scoreboard fine-.
ings with the others and ask for their ideas. These ideas Can

be recorded in question 7 on the Conseivation Comparison Fact
Sheet.

The students will then meet as a class again to discuss their
ideas and suggestions for each other. The teacher can list the

best suggestions on the blackboar4.
..

The class periodrends by having each student decide on the
practicality;, of th4.-conservation measures the others gave him.

He records his responses in questions 8 and 9.

EVALUATION: The evaluation has already been.accomplished during the comple-
tion of the Conservation Comparison Fact Sheet.

4
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ELECTRICITY CONSERVATION SCOREBOARD
,I ,41

*S144.kTi CI

l\Z' (d/
41. .1.

0 7.
..4f...' DAILY Z` 0 REASON FORr.. Z'

PMETER T 0"
C..,

INCREASE
...

READING 0 OR DECREASE
'.k. SI

DAILY

METER

a /
0 7.

1. C..)

cP
/,1READING

/

2

REION FOR

INCREASE

OR DECREASE

151

S I

z
1 S

iMI

r T

M I T

--14
T

t

W I / 1 I W
T I . I---} T I

F I

t
.

F I

S i T Ir . .
i

s i .

WEEKLY TOTAL KWH WEEKLY TO.YAL KWH

i s '
M t 1 1 M 1

T . I
T I

4.1 W' kV I

T T -
3 F 4 F 1 --

S 33 I i S T'
WgEKLY TOTAL KWH -.3

KWHKWH i
I S 1 I

-
S '

M l
I M ,-

T I

' I
I I T I

F' i 1 F4 ,
I 'S I ti"I .S I I I 4

WEEKLY TOTAL KWH WEEKLY TOTAL KWH
4 s 1 > I II . L 1 S 1

I

T I
, T

,......4_W_I i

I

I...----1 TJ
F

T I

1'F I
i

;
-.

S I I ot
I

WEEKLY TOTAL KWH ' KWH '

S S

M /-k
T T

W

T T

S
..

S

WEEKLY TOTAL KWH WEEKLY TOTAL KWH

S. i 1 S .
I

MONTHLY TOTAL KWH MONTHLY TOTAL KWH

Fier;de En.. y coson DIFFERENgE BETWEEN MONTH 1 and 2

-19- 3

KWH

4



r

.(
,7

C

READ LEFT
TO RIGH'4

HOW TO READ YOUR ELECTRIC METER

3 5 6 4

There's nothing mysterious about reading a merAr -- in fact, it's
Zook a.1 your meter it has five (or voe6tbly four) dtals. Note
hands turn clockwise )k and some, counterclackwia" .

To read it read'each dial from left.
HAS JUST PASSED. On the dials above
read the meter a month later and the
difference would be 733 - the number
two. readtngs.

to :me sate
opooette the correspond'ing
date of the week', t.0.,
Jan. 1 was a Wednesday so
place the day 1 in front
of the letter W.

0 ccodead your meter
rding to,orecedang

instrucvtons and at the
same time each day. ante
the daily reading to
column 2.

oubtract the previous
aay's reading and -lace
the difference in column
3 to give you daily kwh
usage.

.ot down what you did
atfferently tlan on a
normal day; L...., 'washing/
ironing" or "towered
thermostat"

EntAr :'e months you
re comparing, i.e.,

lan/Febor Feb/Har.

I

#4,

5
. ,

easy. ,Take.a
that come atal

to right and record the nu.mber that Bach hand
you'll see the reating as 35645. If you then
new reading 1.3 36378 (for example), the
of kilowatt-hours you had consumed between the
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As a Freezer - 12 cu. ft. .

FLORIDA ENERGY OFFICE
DEPIIRTIOM OF ROMMISTRIIT1011

AYERAGE MONTHLY KWH CONSUMPTION

WATER E4741G
Family of fou.. 300
Add for eacn aaditional person 75
Add for each Load of clothes washed

NE47TOC A7.9 COOLIJG
Electrce -Jati eump -

1000 An. come. 692
Condittontng-- Whole Nouse
1000 sq ft. home sor
Conditioning 700m N'Itt
.1 Ton 19,000 8711 425
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15 cz.y....--fr frost free. . -195
Freezer -'16 cu ft. . 178

t Freezer - .16 cu. ft. frost free 190
167

This public document yes promuloated by the
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CONSERVATION, COMPARISON] TACT 3HEET
'4

3

ti
0 1, How many KWH did your family Use during

the ,first record keeping month? KWH

2. The second, month?

3. How much increase or decrease did you
notice the second monthZ

KWH

KWH

4, Is there a simple reason for this increa;eior decrease? If so,
what? ,

1

5. Are there-several other reasons for the -4..ncrease or decrease()
---Vhat-ire they? (refer to column called Reason for Increase or

Decrease)

.1+

a

. .

what ways do you think your family could do a beilter job of
5bonserving?

After group meetings, answer the following:-

7. What other ways do your classmates think your family could con-
serve?//

r

8. Do you agree or disagree with their idea:,

ar,

Why or why not?

9. Which conservation suggestions, if any, %ill you try, to implement
next month?

O
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LESSON VIII Part B

}IMPOSE:

CONCEPT:

ACTIVITY:

40.

To develop student awareness of energy waste in the community

and how students can spark conservation measures.

Recognizing invividual abilities and limitations, students will

-recognize the'need for conservation in the community and be

motivated to do their share to eliminate waste.

Each student will list as many ways-as he:can think of in which

energy is wasted in the community.

With teacher and student direction, a student will Compile a

list on ..thee blackboard of most frequently mentioned wastes. v,..:

The student6 will then discuss the items to determine if "waste"

really exists ?in all items listed. They will also decide and --.

list on the board What actions, if any, they can take to protipte

conservation in those areas.

Finally, as an assignment, each student will choose the c

k
se

(Yu\
of action he wishes es pursue in an effort to cut dowrf

.)

on a

wasted energy resource in the community.

EVALUATION- AfterAfter several dayf each student will present his "finished
product" (poster, brbadsheets;,restlts of telephone call;,
reporf on An interview, etc.) to the group for their congidera-

tion'and advice. In some instances & effort is more important

--than the result.

LESSON VIII (Optional)

PURBOSE: To simulate an awareness in the costs of electric power as part
of an institution-wide conservation program.

SUBJECT: All subjects-

CONCEPT: Energy can be conserved. Conservation of energy will help reduce Ac
the drain on our limited fuel supplies. Conservation of energy
will result in reduced costs to the consumers.

REFERENCE: Check with your local potwei company.

ACTIVITY A: 1) Calculate (based on cutrent charge per KW) the cost per hour
(4. hour ,period and 24 hr. period) tip use various items which
operate on electric power: lights, stoves, air conditioners;
electric heaters, etc. 7 a

2) Take name tags (the self-adhesive 'type) and mark in the cost,
information. '...

4
,

./
-22-
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1411,.. /11,.0.,11.4.111.1..
HELLO

MY NAME IS:

Watt Burner
I Cost 17c per hour

64c per 4 hours
4.08) per 24 hrs.

122.40 per month
Do Z real need to burn this

3) Put the tags on the points where one can turn on

and off the electric consumers.

ACTIVITY B 1) A very careful analysis of project electric use fcr

the next 12 months should be made the institutions.

Base the analysis on the last 12 months and be sure to

take into account the addition or deletion of any elec-

tric consuming item.

2).A notiee,ofweekly energy savings and costs sh uld be

.,made public.

3) The institution should set a goal (10%).and Chen monies

are saved, part, of it should be used as an incentive.

Part of the money,shou1d be 'used to purchase (goods or

services) which are desired by the people who are saving

the-energy.

LESSONIVIII (optional)

PURPOSE: To determine what efftct increasing the efficiency of heat engines

irthe transportation industry will have on consumption rates.

)

SUBJECT: Science-SociakStudies-Math

CONCEPT: 'Energy, a limited resource, must be utiliFed in a manner which

minimizes waste and maximizes useful output.

.

-ACTIVITY: Review the concept of efficiency of heat engifts (gas engines,

diesels, jef engines, and etc.) to students Correlating percent,

efficiency to miles per gallon of fuel.

Divide the class into four groups and assign each group one of

the following Categories:

;'

Group 1 - Gas,, a4t4obiles
Group 2 - DieSel automobiles
Group 3 - Gas trucks
Group 4 - Diesel trucks

HaVe each group divide into subgroups which will work on one of the

folio J. eefficiency increasing possiilities:

Subgroup A - Lessfriction
Subgroup B - Research and development of new t?pes of engines

Subgroup C - Anti-gravity devices
Subgroup D - Lower speed limits
Subgroup E - Less weight per vehicle
Subgroup F - Other faCtors

-23-
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I
-Refer each group to the library where a special section of applicable
research material should pertain to^this Activity and should have
been prepared in advance: Each group should be prepared to present
a written report, orally summarized, to the class. The summary
should include their charts,. data, and conclusions. Students should
be evaluated on the basis of their written and oral reports.

LESSON VIII (Optional)

,_ PURPOSE: To assess miles per gallon of the family car before and after a tune-up
of the engine.

SUBJECT: Industrial Arts (Power Mechanics)

automobileCONCEPT: A poorly tuned automobile engine wastes fuel and money.
Wasted fuel leaves the engine as an atmosphere pollutant.

ACTIVITY: Have the students record the miledga4of the odometer when fueling
their cars. (Fuel tank must be filled.) .

After driving 50 miles or so, again fill the fuel tank and record
the mileage and the gallons of fuel purchased.

-. Subtract the.first mileage reading from the second mileage reading
and divide this figure by the gallons of_fuel of the last purchase.
This figure-Will give the miles per gallon the car is getting.
Have a complete tune-up of the engine performed and again'compute
the miles per gallon of the vehicle.
Have the students calculate the savings this represents over 10,000
miles of driving (usual life of an engine tune=up).
Have the students calculate how many gallons of unburned fuel would
be put into the atmosphere by a poorly tuned engine over the same
10,000 miles of driving.

Lesson IX,

SUBJECT:'

--' CONCEPT:

Part A

Ecology, Social Studies, Environmental Science, Economics

How will our lifestyles change in the future?
Will oir energy shortage change our lives and how?
Is conservation the answer to buying time for the development of
other energy sources?

REFERENCE: Young, Suzanne E., "Digging up the Future", Science Digest, 77:85-87,

"How Energy Shortage Will CkaAge Life in America", U.S. News and
World Report, 2425, February 14, 1977.

ACTIVITY: 1.

2.

3.

Discuss the changes that will be necessary in all our activities
and uses of energy.

Draw a cartoon using some item that uses energy today and project
that item into the 21st century.
Project what might happen if instead of running out of energy,
we discovered an infinite energy source where allof us could
have as much energy as we want.

-24-



4. Do a research paper exploring the, points that "Digging up the

Future" made.'

5. React to the statement by Ms. Young:

"Waste is the result of'human actions no intentions; therefore

waste materials are a telling and honest index of a society's way

of life.

LESSON.IX, Part B

PURPOSE: jsrhelp students understand the.role of government in conservation

and encourage the government to 'take the lead in energy conservation.

SUBJECT: SOeial Studies

CONCEPT: Our various levels of-government use a great deal of'energy. Citizens

should expect the government to set an exawple Others could follow in

bonservt.pg.energy.

RE,A1q7S: Various pamphlets publishtd by such agencies as the Federal Energy

AdminiStration, Department a Housing and Urban Development, Florida

Energy Office, and utility companies.

ACTIVITY: Make available various pamphlets on ways to conserve energy. Students

will pick out suggestions that could be applied to governmental

agencies. The suggestions would include such items'as:

I. Thermostats in buildings should be turned up in,summer

and down in winter.
2. Cars purchased should be small,=gasoline-efficient models.

3. Solar energy should be used when practical.

4, Unnecess'ary street and building lighting should be eliminated.

5. Garbage and trash pick-up routes should be planned to make

efficient use of equipment and, fuel.

6. Recyclable materials should.be collected.

7. Bicycle paths should be built.

8. New subdivisions should be planned to conserve energy.

Once the list is completed a zity official should be invited fo

visit the class and discuss the-list/with them. An alternative

would be to write letters to members of the city commission, zoning

boards city manager, etc., and send them copies of the suggested list.

I

43
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SECTION II FOSSIL SOURCES OF ENERGY.
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LE1SON,I

COI

PURPOSE: Make students aware'of the concepts behind potential and kinetic
energy. Discuss power; work, horsepower, law of machines, and
classes of lever.

_

SUBJECT:

REFERENCE:

CONCEPTS:

Earth Science

Physical Science, Cambridge Work-a-Text, by'Otho E. Perkins.

Potential energy 'is the energy that is stored and kinetic energy
is the energy in motion. what is work? The result of the exertion
of a force through a certain distance to overcome a resistance. The
four resistances to work are gravity, friction, molecular attraction
and inertia.

Horsepower is tharpower measured' by machines. Law of Machines
states that, undet idear conditions, the vork output of any machines
must theoretically equal the work input.

Levers are grouped into three classes according to the relative
positions of the effort, fulcrum, and the resistance. Lever
classes are known as first class lever, sccond class lever, third
dabs lever.

ACTIVITY: 1. Have the teams of students to collect and demonstrate various
kinds of levers.

2. Using scissors, pliers, nutcrackers, snd hammers, have a
discussion of the types of fulcrum, effort, and resistance- -
use them to do work.

. "

3. Discuss the first siMple machines invented by man.
4. 'Do exercises which show wok being done.

(lifting abox)
5. Do mathematics exercises on the work formula:

(1.11 F xD)
(Work = Force x Distance)

6. Have students to give examples of kinetic and potential
energy. (at least ten examples of each)
Define the vocabularx,words.

4.8. Answer questions of the concepts.

MATERIALS:

KEY 'WORDS:

1. textbooks
2. scissors

3. hammer
4.9oliers

1. energy '
2. potential energy
3. kinetic energy

' '4. horsepower
5. fulcrum
6. resistance
7. inertia`
8. gravity'

9. molecular attraction
10. effort
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5. box
6. nutcrackers
7. paper
8. pencil

11. leyer

12; classes of levers
13. machines
14. Law of M4chines
15. pulley,

16:wheel and axel
17. inclined plane
18. wedge

19. screw
20. work



EVALUATION: 1. Evaluate each activity by awarding points for each

indiv 1 activity.
2. Cive a final examination on the concepts and the exercises.

LESSON II, Part A

PURPOSE: To acquaint students with coal's abundance, its basic properties
and production,

SUBJECT:4gcience, Geography

CONCEPTS: Students should become familiar with:
1. The manner in whiCh coal was formed and its basic chemical

properties.
2. Location of major coal deposits thrqughout the world and within

the United States.
3. Reserves of U.S. coal in compariscin with other domestic fuel

sources.
4. The methods of,mining coal, both underground and surface.
5. The various means of transiorting coal from the mines.to the

consumers.

REFERENCES:

1. The World Book Encyclopedia, Coal and Researph/ Washington DC.20023
2. Coal in Today's World, National Coal 1130 Seventeenth St.N

3. Energy- Activity Guide, Park Project on Ener .Interpretation,

National Recreation and'Park Assn., 1601 North Rent Street,
Arlington, Virginia 22209

ACTIVITIES:ft.

Have a student or a group of students conduct the following activities:
1. Describe how coal was forield and how,it is mined.

2. Discuss the chief kinds of coal (anthracite and bituminous).

3. Make maps showing the major deposits of coal in the world and the

United States.
4. Draw charts showing the transformation of coal into pipeline

oality'gas.
\:-

5. Do reports and models of shaft mining. . .

6. Invite an, underground or surface coal miner to describe his work * ,;

to the class.

LESSON' II, Part B.

PURPOSE: To acquaint students with the present uses of coal, its pOtential
for the future and its effects on the environment.

SUBJECT: ILience, Geography

CONCEPTS: Students should become familiar with:
1. The major uses of coal.
2. The future uses of coal.
3. The environmental effects of mining and burning coal and the

equipment and technology used to ameliorate,these effects.

-28-
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,REFERENCES:
1. Coal and

Street N.
2. Coal and

Street N
3. Coal and

ACTIVITIES:

Research, National Coal As4Ociation, 1130 SeVenteenth
W., Washington, D.C. 20023
the Environment, National Coal Association, 1130 Seventeenth
.W., Washington, D.C. 20023

the Environment, The World Book Encyclopedia 1975

Have the student or a.group of students conduct,therfollowing activities:
1. Prepare a classroom display showing At least ten coal=derived

products.
2. Discuss how coal is used aS'fuel.

.

3. Research methods for reducing sulfur, dioxide emissions from coal-
fired plants.

4. Repoas on new technology in the production and uses of coal.

EVALUATION:

Students should be.able tp angwer the-following questions:
1. What is a preparation plant?
2. Why was coal not widely Used until "long zLfter its discovery?
3. How and when is coal. Believed to have been formed in the earth?
4. How is coal used in the productuion of nuclear energy?
5. What are the four largest coal mining countries of the world?
6. What are the four*leading coal producing states of the Union?
7. How much coal is mined each year in the United States?
8. Give the definitions of hard and soft coals.
9. What are coking coals?

10. What are the chief types of coal mines and how do they differ?
11. What are some of the chief proddcts of coal?
12. What is the principal means of transporting coal in the U.S.?
13. What is the gasification process?
14. Develop a reclamation plan for an area that has been strip mined

for coal.

LESSON II, Part C

. PURPOSE:. To help students become aware of the possibilities of coal as an
alternative energy supply.

SUBJECT: Social Studies

CONCEPT: The domestic reserves of coal are much greater than ,those of
petroleum and gas. It may be one of the answers to our energy
needs, but there are serious problems relating to its mining and
used

is (set of pamphlets published by they National Coal
Association; Proceedings: Conferende on Magnitude and Deployment
Schedule of Energy Resources, Oregon State University! rn and
Eco3ogy, Reading Laboratory, Inc..Film, "An American Asset," 147ciern
Talking Picture Service, New York.

RECJURCES: Coal Fa

-29-
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ACTIVITY:

,

Show filth "An American Asset" to

present methods of producing and
should choose slides and prepare
or not the increased use pf coal
country can be4permitted in view
gical problems its use presents.

introduce the class tb the

using coal, Members of the class

to debate thecinestion of whether
to meet the energy needs of.our
of the environmental and technolo-

The materials listed under resources should be available plus'other

pertinent publications and current materials in news magazines.

The class would consider the subject in the form of'a formal debate.

TEACHER NOTES:

1: -Problems with.Coal
A. Underground mines:

(1') Cave ins 2) tires 3) Breathing methateqgsS 4) Breathing coal

dust - "Black lung."

B. "Strip Mining"
1) Billions of tons of coal just below the surface.
2) Method - St5ip soil back with giant shovelsthen dig coal with

them and haul to market.
3) Strip mining can ruin the environment. How?

a. Destroy top soil b. Kill vegetation.
c. Stop use of surface d) Endanger and make useless surrounding

areas by drain off.

e. Rock piles cause water back up and flooding

f. Great open scars ruin the country
g. Drownings in the rdck pits

C. Use of Coal
1) Smoke from it 2) Sulfur dioxide gas L '

SAMPLE ACTIVITIES://-
How can we dealt/with each problem?

Divide clas into 5 or 6 groups and giire each group a problem: (Do this

in Library possibly)
1. What c be done to make underground mines safer?

a) be er inspection b) Breathers c) Medical exams - Investigate

i library.
2. What can we do to save our country from the after effects of "strip

mining" (1) Landscape (2) Replant . (3) Restore

3. How does water drainage hurt surrounding areas in smip mining?

4. What are the effects of breathing coal dust on theworker?

5. How dOes Coal smoke hurt us and how can we eliminate it?

1) "ScrulAirs" 2Y Stacks

6. How can we deal with sulfur dioxide from coal?
1) Disso144the coal 2) Gasify the coal.

Words to know: 1) .Appalachia 2) fossil fuel 3) Reclaim 4) sulfur

5) industry 6) dissolve 7) solvent

O
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Lisso III

,>

PURPOSE: To acquaint students with',the formation, uses, production and supply

of petroleum--(crud_e Oil)

tk SUBJECTS: Science, Geography

_-
CONCEPTS:

Students should become familiar with:
1. The manner in which petroleum was formed and its basic chemical properties.
2. The methods of drilling and refining petroleum.
3. Major uses of petroleum.
4. Major locations of petroleum In the world and.Unfted States.
5. Reserves of Petroleum

REFERENCES:
1. PETROLEUM, World Book Encyclopedia, 1975
2. The Energy Challenge, .Federal Energy Administration, Washington,

D.C. 20461
3. The Energy Crisis: What You Can Do About It, Standard Oil Company,

Code '3705, 200 East Randolph Drive, Chicago, Illinois 6061
b./.

ACTIVITIES:
Have the student or a group of students conduct the following activities:

1. Describe the formation of petroleum. /

2. Do reports and models on the drilling and refining processes of
petroleum.

3. Locate the major petroleum producing countries and states.
4. Discuss the pro and con of offshore drilling.
5. Make charts of transporting petroleum from oil wells to consumers.
6. Make a bulletin board display on petroleum products.
7. Discuss the remaining reserves of petroleum in the world and the

1

United States.

EVALUATION:
Students should be capable of answering the following questions:

. What &mon elements make up petroleum?
What part did the automobile play in tl)e cevelopment of the petroleum
Industry?

3. How do oilmen make sure that an area contains oil?
4. What part did a former railroad conductor play in the history of the

petroleum industry?
5. What is the most important meth ad of drilling for oil?
6. What is Offshore oil?

/

7. ,Why do refineries paint the roofs of their storage tanks a light

color? /.

8. What is a wild oil well?
4.04Why did refineries at one time dump gasoline into creeks and rivers?

,_10. Make a list of petroleum products.

-;3l-
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OPTIONAL EXTENDING ACTIVITIES FOR LESSON III:

For each of. the following options; teachers should,obtain a small bottle

of Florida crude oif'from Ted Durican, Jr., Florida Petroleum Coundil,

Gadsden Street, Tallahassee, FL 32301

Option One:

Goals: 1. Students will learnsome of the uses of petroleum such as

gasoline for automobiles, fuel for heating homes:andmaking

electricity, and in the manufacture of plastics and medicine.

2. They will learn that petroleum is a fossil fuel and, ther'-'eTore,

is a limited resource.

-.....j. They will discover that we are usingpetroleum so raptdly that

it may be used up in their life-time if me changes in their
. .4

life style are not made soon.
.

4. Some ways of conserving petroleum products sup d?Iving

cars less, driving care which get better mileage, and'using

,less electricity will be discussed.

1/,

Method: To stimulate interest the bottl of petrUleum will be placed on

the demonstration table. ,Stude is will look at it and ask questions'

about it.

The class will be divided into groups of three students and given

20 minutes to find out what they know' about petroleum. The follow--;

ing questions will be written on the board. They are to'finswer

them in their group.
1. Where is petroleum found and what does it come from?

2. List as many uses of petroleum products as you can.
3. Do you think we will ever run out of petroleum? Why?

4. List ways to conserve petroleum. ,

One student from'each group should write the answer to .one question

at .a time on the board: For each question,. thase with the correct

answer or the most items ligted correctly get a point for their

group.

°Discuss each question using student answers as )i starting point.

-32-

tion Two:

!
:

.

Goals: 1. Students: will be aware that many health products are made from

petroleum. .

2. Petroleum is used for other purposes than the production of energy

and in some cases there may be no altgnative product.

Method: 1. Show bottle of.o4.1. Discuss products they kow are made from

7
the oil. Point but that some health product" are made from

petroleum, as they will soon discover. ...
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2. Through research (in'the Iibrarleach student will list.
as many health products made from petroleumiili-he can find.

3. Using the bottle of petroleumas the center of-a 41splay the
students "(with the aid of teacher) will consolidate all of
the findings on aart to be u ed as an informative display or
learning center.
Example:

HEALTH PRODUCTS MADE
FROM BETROLEUM

4. Each student will then select one product to report. The
- report will.ban argument on the importance of "saving"

this product through energy conservation.

Option Three:

Introduction; Pollution? What is it?, A dictionary definition defines it as:
To make foul, or unclean; to render impure; to,defile; to impair. What happens
to oil when it is released into the oceanic environment? Oil does not float
unchanged until it is washed'ashore. All oils-contain some.volatiles that
evaporate. Thus, up to 25% of the spilled oil is lost through evaporation.

_Bacterial decomposition accounts for up to another 60% of the original mass in
approximately 3 months. It is these black, tarry lumps that most frequently
wash up on the beach and sticteto one's feet. With mabsive oil spills close
to shore, there isn't enough time for a significant decrease in volume to .

take place and a thick mass of sticky oil is deposithd on anything solid in
its path.

Goal: To provide a hands-on experience for students in trying to clean up
the environment after an oil spill.

.-

Method: ___
1. Each student cr student group will be supplied with the following:

a. 25cc of crude oil e, Detergent
b. Sand
c.gea water
d. Feathers

f. Chalk dust
g. Paper towels
h. Alcohol

2. The student or-student grodp will then proceed 'as follows with each
type of environment:
a. Sand Spillithe oil onto the sand. Try to remotre it by-using

detergent, try'chalk dust.
b. Sea water Divide the sea Water into two samples, spill half of the oil

on each sample. Agitate the water vigorously in one, sample, let the
oil float in the .other sample. Try to remove the oil by using deter-
gent or chalk dust. Try to burn it off, add some 'alcohol and try to
burn it off.

c". Feathers Spill some oil onto the feathers. Try to wash it off by
using detergent. Try to absorb it\ith chalk dust and wipe it off.

3 7
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QUESTIONS F0 THOUGHT AND RESEARCH

1. ,What effect did the detergent have upon the oil in the calm sea water,?

In the agitate& sea water? Did it absorb it? Did it disperse it?

is decompose it?" Did it remove it?

2. -Mist effect did the detergent have upon the oil on the sand? On the

feather?

3. What effect did the chalk dust have on the oil in each pf the environ-

ments? Was the effect different for each environment?

4. What effect do you think the detergent (by itself) has upon the flora and

fauna of the ocean? Could this be better ox worse than the effect of the

oill

4)- /
5. Could oil pollut,fOn of the ocean have an effect upon the a);mosphere?

Think about white caps and tip release of bubbles into the air.

LESSON IV

PURPOSE: To acquaint students with the formation, uses, production and supply

of natural gas.

SUBJECT: Science, Geography

,
CONCEPTS: Students should become familiar with:

i. The manner in which natural gas was formed and its basic

chemical properties.
2. The methods of drilling for natural gas.

3. Major uses of natural gas.
4. Reserves df natural gas.

REFERENCES: 6

1. Natural Gas, The World Book Encyclopedia, 1975'

2. The Energy Challenge, Federal Energy Administration, Washington,

D.C. 20461
az.

ACTIVITIES:
Have a student or a group of students conduct the following activities:

1. Describe the formation of natural gas.
2. Discuss the process of drilling for"natural gas.
3. Describe the locations of natural gas.
4.1ke charts of natural.gas traveling from oil wells to Consumers

through pipelines.
5. Locate leading natural gas producing countries.

06. Make scrapbooks on natural gas products.
7. Discuss the remaining reserves of natural gas.

EVALUATION:
Students should be capable of answering the followinekuestions:

1. How was natural gas forthed?
2. Name five chemical products of natural gas.
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3. How much fuel energy in the United States is supplied by natural gas?.
4. What are the two leading gas producing :,tates/

S. Hoye many miles of naturalgas line are used?
6. What is mixed, gas?

74 What is LP -as?
8. Where are major reserves of natural gas located?

LESSON V

PURPOSE: To determine if full employment is possible in an economy that
must use less tOssil fuel.

SUBJECT: Social Studies

CONCEPT: The production snli consumption of energy have a direct effect on
the economy of the country.

ACTIVITIES: The Teacher should use the following questions to lead the
discussion:
1. What is the "economy.
2. Where do jobs come from?
3. Discuss full employment
'4. Discuss unemployment.
S. Do jobs consume or use energy or fuel?
6. If you have a diminishing supply of fuel, can you have

.An increase in the number of Jobs?
7. What are some possible solutrons?

'EVALUAJION: The students will divide into groups to discuss "their"
questions and then write a summary statement,or "position paper"
covering their answers.

-35-
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LEg.SOlt, I

PUROSE: To stimulate .an awareness in the basics of ruclear energy.

SUBJECT: Science, spelling, reading, math

CONCEPT: Energy can be released by nuclear fission and/or fusion.'

AC ,IVITY: Children read the lesson card; study the spelling words, locate
ff the spelling words in 'thexpuzzle, study the meanings of the spelling

words,, take part in a teacher led discussion of the concept,
spelling words and meanings and draw a picture to represent
fission and fusion.. .

NEW WORDS:

4CD".
Bier sty

Atoms-are very small.
Atoms are so small-that
you cannot-see them.
All things are made up
of atoms

Broken atom 4'

If we reak an atom
apart, energy gets out.

'To break an.ato spa*
is called nuclear fission.

The broken atom is now called, nuclear waste, because
, we have no use for it. Nuclear waste,is very dangerous.

..--

Atoms can join together, and when they do energy gets out.
r

Atcm plus atom equals nuclear and energy fission.

Joining of atoms is called nuclear fusion..

1. Energy: Ability to do work.
2. Nuclear: Whdn we talk about atoms.
3. Fission: 'To break apart.

4. Fusion: To join together.
5.*Waste: Something we have left over and have no use tor.
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LESSON II

FIND THE NEW WORDS
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PURPOSE: To examine fission reactors and breeders to help determine if they
hold the key to our energy economy in the future.

SUBJECT: Science a

r

_CONCEPT: Nucle4x,energyfrom nuclear power plants is a unique combination of
old and new technology. The energy emanates from a nuclear reactor
where a procebs known as nuclear fission takes place.

RESOURCES: The Environmental Impact of Electrical Power Generation: Nuclear
and Fossil. U.S. Energy Research and Development Administration, 1975.

Energy and Ecology, A Newsbook. The Relviing Laboratory, Inc., 1976.

Student Handouts No. 39, 40,,41 (pages 112-115), The Energy Crisis,
A Simulation, the School Board of Brevard County, c. 1973.

Breeder Reactors, questions and answers, p. 106 and 107. Nuclear
Power and the Environment, American Nuclear Sowiety, c. 1976.

A
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LESSON III

PURPOSEa To realize the potential of nuclear fusion and to understand the
present status of its development.

SUBJECT: Science - Social studies

CONCEPT: The need for alternate energy sources, compatible with environmental
and economic factors, coupled with large fuel reserves is readily
apparent.

Nuclear fusion represents the ultimate source of power. It could
provide for all electric power requirements for all time with
acceptable environmental effects.

Briefly, nuclear fusion occurs when hydrogen litmus ar eated to
extremely high temperatures (about 100 mil ion degree fahrenheit)
to "fus, together and form helium atoms re easing an enormous
amount of energy in the process.

For example, the entire 1975 United States electrical poyer demand of
350.million kilowatts could be supplied by fusion Which(utilized an

deuteriumof 1Q kilograms of deuterium per hour. The deutrium (a stable
isotope 'of hydrogen) could be produced from one deutium separation

plant processing` 15 gallons ofordinArj4ttp-vatekler second. Primary
fusian fuels are so abundant (the oceans) as to be considered in-
exhaustible, even on a time scale ofmmillions of years. .

REFERENCE: Questions and Answers, Nuc4.ear Power and the Environment, American
Nudlear Society.

ProCeedings: Conference on Magnitude and Developmental Schedule'dif
Energy Resources, July 21-23, 1975, Oregon State University

ACTIVITY: Present the concepts and potentials Of nuclear fusion to the class.
Review sources of material for them, explaining where the material
is available.

Divide the class into several groups of 4 to .6 students. Ask each
group to prepare a report on 'fusion" to be presented to the class.

Groups should consider including the following topics in their pre-
sentations:

1. What is fusion?
2. Has the fusion reaction been'achieved and controlled?_/
3. What is the state of present day fusion technology?
4. When can we expect commercial fusion prer?
5. Will it be the answer to all of our energy problems?

Stress innovation and originality in the presentation of reports. Each
member of the group could present a repdrt in a different area.'r(

4
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LESSON IV

PURPOSE: The student will examine various job descriptions in the field of
nuclear energy so as to become aware of career possibilities.

Problem: Since the use of nuclear energy is a growing industry,
what types of career opportunities might I find?

SUBJECT: Social Studies (7-8)

MATERIALS: (1) Career Opportunities HEIndbook

(2) ERDA Materials
(3) Materials from Florida Power & Light Company.

'ACTIVITIES:

(1) Class studies these materials. ?

(2) Have each class develop a collage on a different section of the wall

of the classroom.
(3) Have each child select and prepare a sharing activity on a different

career.
(4) Guest speaker from Nuclear energy.

EVALUATION

4iF

4:*

Judge progress by participation and preparation of a sharing activity; also

the ability to talk about various career opportunities.

ax
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Section IV: GENERATING ELECTRIC POWER

'4 P

.1
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PURPOSE: To stimulate an awareness in the basics of electric production.

SUBJECTS: Science, spelling, reading,.math

CTIVITY: Students_read the lesson card, study the spelling words, locate

t espelling words in the puzzle, (take part in a te4cher led discussion of

e
C76htept, spelling words and meanings) and draw a icture to represent

electric production..

Pot of

water

Energy, in the of heat,

can make waterkhot.

Steam will come off of hot water.

Energy gives steam.

Steam turns pinwheel

STEAM CAN MAKE A PINWHEEL TURN

a.

A great big pinwheel is called a turbine.

Steam can turn a turbine. When-a turbine

turns it.can make electricity.

(

..1 )

r

Energy givet steam Turns pinwheel

-42-
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Words: ENERGY
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PINWHEEL
TURBINE
ELECTRICITY
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PURPOSE: To acquaint students of the operations of a fossil fueled electrical
generating state.

SUBJECT: Science
.

11(

4
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CONCEPTS:

Students should become fathiliar with:
1. The methods of using fossil fuels to produce electricity by steam

generation.
2.. Determine existing reserves of fossil fuels and their predicted

availability.
i. Discuss the particular problems related to the upe of coal in the

production of electricity.

REFERENCES:
1. ThAtEnvironmental Impact of Electrical Power Generation: Nuclear

and Fossil, ERDA, Technical Information Center, P. O. Box 62,
Tarc. Ridge, Tennetsee 37830..

2. The Economics of America's Energy:Future, Henry Simmons; ERDA,
Technical Information Center, P. O. Box 62, Oak Ridge, Tennessee 37830.

3. The Energy Challenge, Federal Energy Administration, Washington,
D:C. 20461.

ACTIVITIES:
1.

Have a student or agr6Vp of students conduct the following activities:
1. Construct, demonstrate and didbuss the Hero's Engine, made from a

toilet tank float and topper tubing.
2. Perform destructive distillation of a sample of soft coal and describe

the products.
3. Visit a fossil' fueled electrical generating plant.
4. Compare the methods of transporting coal, petroleum and gas.
5. Using a polaroid camera,,phbtograph the stack emissions from a

power plant over a one-week periods
ft

EVALUATION:
Students should be capable of doing/the following exercises:.

1. Summarize the process of prodUcing electricity,from.fossil fuels.
2. Discuss the environmental impact of fossil fueled generating station

in the community.

PURPOSE: To acquaint students of the operations of a nuclear tuel_generating
station.

SUBJECT: Science

Concepts:
Students should become familiar with:
'1. The process of fission and chain reaction.
2. Major'componants of a nucleak reactor.
3. The concept of the breeder reactor and the types of breeder reactors.

. 4. The safety features of reactors, including natural safegtards,,and
engineered safeguards:
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4
REFERENCES:

t-

'1. The Environmental Impact of Electrical Power Gener ion: Nuclear

and Fossil, ERDA, Technical Information Center, P. O. Box 62,
'W Ridge, Tennessee 37830.

2...Nuclear Energy, ERDA,Technical Information Center, P. O. Box 62,
Oak Ridge, TN. 37830.

3. Nuclear Reactors, John F. Hogertoh, USAEC, Technical Information
Center, P. O. Box 62, Oak Ridge, Tennessee 37830.

4. The Breeder Reactor ERDA, Technice0 Information Center, P. O. Box 62,
Oak Ridge, Tennessee 37830

5. Nuclear Power Plants and Safety, Dr. Richard W. Roberts, ERDA,
Technical ion Center, P. 0

)
Box 62, Oak Ridge, TN 37830.

ACTIVITIES:

Have a student ora group of students conduct the follawing activities:
1. Construct a model nuclear power station.

, 2. Tour a nuclear power station.
3. Conduct mock hearings relative to licensing of an imaginary power

reactor in the school district.
4. Prepare a list of similarities and differences between a nucleAr

reactor and an atomic bomb.
5. Discuss the safety aspects 0 a nuclear power plant.

EVALUATION:
.Students ,should be capable of doing the following exercise:

1. Summarize the operations of a nuclear power generating station in

4
producing electricity.

+1* 2. Discuss the safety factors of the nuclear power generating station.

URPOSE: To produce static electricity

SUBJECT: Science

CONCEPT: Electricity is a form of energy. Nature produces electricity in
only a ,few ways. One is lightning and another is in the electric eel.

-7

4 Man teas learned other ways of producing electricity 44117 such '

way is by friction. The kind of electricity produced riction
is called Static electricity because it doesn't flow along2n wire.

ACTIVITY:

' The student will need a plastic ruler cr ball-point pen, comb._
flannel or wool cloth, cork silk, clod- and a glass rod.
1. Rub the ruler'or partof the ball-pCint pen briskly on a dry

flannel. Try picking up pieces of paper with it. What
happens? Why?

2. Rub your comb with a piece of flannel. Will it attract small
pieces of paper? Why?

3. Rub your comb through the air or with a flannel and put it
near a metal conductor, s ch as a water pipe. What are the
tiny sparks? (Darken the area around the pipe.)

4. Rub the piece of sealing wax wits the piece of dry flannel.
What do you observe.

What causes the crackling noise when you remove clothing from

a hot clothes dryer? (Note: Clothing must not contain
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fabric softener such as Bounce orgta:Pal71.
What causes the crackling noise when you comb through your (cool)

ham with a warm'ciry comb? All of these things when rubbed, become

neg ively charged.
5. Now rub the dry, glass rod with the piece of silk cloth, try picking

up the pieces of paper. The glass rbd is positively charged.

) INFORMATION:

Electricity or electric current is a flow of electrons.
7

All matter is composed of small particles called atoms. All the protons

in the nucleus of the atom carry a positive ) electrical charge, and

neutrons carry no charge, while all the elec ons which revolve around the

nucleus carry a negative (-) electrical charge.

In the demonstration just performed, some of.the negatively charged electrons

'pf the glass rod were rubbed off the rod and became attached to the silk

cloth. The rod was then positively charged because it contained more pro-

tons than electrons. The silk cloth was negatively charged because it

conteinek more electrons that protons.

These articles attracted the paper because unlike charges attract each other

and like charges repell each other.

Vocabulary:

Atoms
protons
electrons
nucleus
negatively c karged

positively charged
friction
attract

° repell

Resource:
The Milliken Duplicator Transparency-Duplicating Book- "Magnetism and

x ,--

Electricity, transparencies,and sheets may.be used.' . .

-- ....- -- _-. - 1 A-21-- 7,4
I Vk , p.,

NRPOSE: To show how stored chemical energy cad be released to produce

electricity.
i, 40
1 v . -

SUBJECT: Science

'.CONCEPT: To help students understand wet and dry cells.

To build a simple wet cell.
o ,

ACTIVITY: Student will need a copper strip, a magnesium strip, cardboeid,

beaker, small light bulb and socket, small motor, and,copper Ilrffate

solution. -

a) Fill the beaker 1/2 full with copper sulfate solution..
b) Cut a piece of, cardboard that will stand in the middle of

beaker.
c) Connect the copper strip to one end of the test lead and ,the other

end to the light bulb. %Do the same with the magnesium sSnotp:\\
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k.

Magnesium

beaker

wire (test leaf

copper

cardboard

copper sulfate

Does the bulb light? What forms of energy are observed?

d) Replace the bulb with a small Motor.
Does the Motor run? What forms of energy are being observed?

'II Do a report on electrical cells. (Batteries). I
III Examine a small dry cell and if possible a lead-acid

storage battery (car).

IV Do worksheets, "Wet and Dry Cells" and -"Batteriest!

from Milliken's Magnetism and ilectricity Duplicating-
Series.1

V Challenge students to try,and find out if sto chemical
energy can be used as a practical way of producing ge
amounts of electricity. List the advantages and disad ntages.

Information:

r

When metals are placed in a salt, acid, or basic solution
a current will flow,along the wires. This is producing
electricity chemically. The device used is called an
electrical cell.

There are two kinds of electrical cells:
1. Dry cell - The materials in the dry cell are in the form

of a paste. Example: "D" cells as used in the
flashlights.

2. Wet cell - a cell that.contains-liquid.
Example: cells made in class.

The parts of an electrigal cell are:
1. Negative electrode -
2. Positive electrode ( +)

3. Electrolyte - liquid solution.

/n an electrical_cell the electrons flow from negative td
positive electrodes.

Am.



ti

,PURPOSE: To understand the differences between series and parallel

connections.

SUBJECT: ,cielice and Maqlematics

CONCEPT: 1. To understand the-volt, ampere,'resistance and watt and
heti each is affected by, series and parallel Connection.

2. To be able to connect a circuit in parallel and'series.

,

ACTIVITY:
1. Using reference books from the media center or classroom,

define the followingiand discuss them with your teacher.

a) amper )* c5, ohm

b) resistance d) Pratt

. _Using the following mathematical. formulas calculate die

sample problems:

Amperes = Volt (Amperes = volt $ ohm)

ohm
Volts x amperes

1

I

hms + volts 4- amperes

(74titts = volts x amperes

0
SAMPLE PROBLEMS

a. What pressure As needed to cause a Current of 3 amperes to

flow through a resistance of 2 ohms? )
b. What current will flow through a wire with a resistance of

1.5 ohms if 2 dry cells, each 'with a pressure of 1.5 volts,

are used?
c. A. 6-volt battery supplies a current of 2.5 amperes to a light t.

bulb. What electric power does the lightbulb consume?

3. Student will need two dry cells, and ammeter, a voltmeter,
Copper wire, a switch, and 3 light bulbs.

Connect thy circuit'iri series as shown.

-

a. Close the switch. Do the bulbs ,light?

b. Unscrew one of the bulbs; what happens tb thy other bulbs?

c. Now connect a vol eter and an ammeter to the circuit.

(Remember (-) to (-1 and (+) to (*).

How are the voltage and current affected by a series connecti

-48-
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4. Connect the equipment as shown. (Parallel)

- . Switch

"4,

"'Ow,

*wars ."... Far.

a. Close the switch. Are all bulbs burning?
b. Unscrew one of the bulbs. Does the other bulb go out?
c. Now connect the voltmeter and ammeter t6 the circuit.

How are the voltage and current affected by a parallel
circuit?

What kind of circuits do you have in your home?

How would the electrical bill of a home wired all in
series compare with'an electrical. bill of a home wired
parallel and series?

-49--
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SECTION V: ,FTHE ENERGY CRISIS AND LIFE STYLES

Unit 1. Life Style--what is it

Unit 2.

Unit 3.

Unit 4.

4
Life Style in History,

Decisions, Decisions, Decisions

Agricul ture and Energy

Unit 5. social Implications for an Energy - Efficient Soeiety

7

.1

4.

-50-
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Ob ectives:

LIFESTYLE -- WHAT IS IT?

1. Students shall be able to write an operational definition of lifestyle.

2. Students shall be able to list general aspects of lifestyle.

Materials:

Magazines could be scoured for pictures and slides made of people involved.
in home, dress, dining, play, travel, communicating, working, etc.

Presentation: Leading questions should be used to stimulate imagination and
participation..

You occasionally hear the word "lifestyle" as...

"I like his/her lifestyle." "The lifestyle I'd like to have..." "The

American lifestyle." "We have a wasteful lifestyle." "Our present lifestyle

is the product of cheap energy." "We must chahge our lifestyle."

What is lifestyle? Whad does.the word mean? What do we think of when wei

hear or'say the word? What makes up. lifestyle? Does lifestyle have distincti/e

sides to it--general aspects? CP

Wou14 you say that there is a home/family-living aspect? How so? Can we

distinguish necessities and options or luxuries?

We include foods and various food appliances 'and preparation devices. Do

their range and choice constitute an aspect of lifestyle?

Isn't there a vast field of various manufactured products which Jap an aspect

of lifestyle. Name"some that zome to mind.

Is lothing an aspect of lifestyle? How so?

Is there a recreational aspect of lifestyle? What are the major recreational

activities/ What are some uncommon ones? How do we entertain ourselves

.individually?
0'

Isn't our work and how we go ak; it a part of lifestyle? Can you name some

machines that have a great deal to do with our work?

Transportation?

Communication?

Is there, a lifestyle of a community - at a.pity, county or state? Can a whole

nation be characterized as having401ifestyle?



t

Would you say' that there is a distinctive aspect of lifestyle made up, of

knowing about other people and their thoughts and activities? Is this

sophistication on our part? Is this a cultimal-intellectual aspect of

lifestyle? What part does basic education play in this? Higher education?

Does iitellid-to enlarge our own personal lives?

Evaluation:

Write a description of your lifestyle looking at your activities in respect
to the thoughts expressedlt our discussion--or if you prefer, doso of
some othfr'person's lifestyle that you; are familiar with.

eV.

4

"l he ,-;u(ciss of any program to reducellexer

cons'4,mpti,:n :j'aependent upon citizen acififn.

government and industry must playmajor roles,

!u Yt. is thQ people, who must accept--
aemanJI-energy conservation and

mar's= t a way of llfc.

56-
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LIFESTYLES IN HISTORY

Ob ective:

1. Students will be able to give an estimate of the possible phase of
history during whip'h notable changet,in lifestyle occurred.

2. Students will be able to state elements of later lifestyles. whi
missing in earlier times.

119. ere

Materials: Ditto and provideothe following listing of historical stages for
each student to use during class discussion for making notes.

--g- Early primitive man
Late primitive man

.

Early agriculture
Ancient civilizations .

/ Time oltbman sway
. Barbarfpn conquests - Th ark age

, Medieval time
Renaissance - Reformation ,

Age of Reason
Early industrial ..

Middle industrial - Rise of modern science.
Secohd World War 4. w

Post War

. Present
,. Recent,

. .

Presentation: Following the lessoh . '+:

r-

"Lifestyle - what makes it up" Phrase leading questions .

stimulating discussion respecting each of the above proposed
4 historical stages copcernifig - home/family living, foods and

food prepaiation, making utility iteits, clothing, recreational-

41)
diversionary agtivieles ! work, war 4yansportation, communication,

and elucation.'

,

Ad It'is,desirabla for students' to contribute to constructing
, images (vignettes .f people functioning in those historical

times. The followi events maY II:welled some considerable
implication for lifestyle( modificatiOn: -

(Stare with man,' the scavenger-food gatherer-hunter, who.lived
outsideind who found shelter in hales and lean-to's)

, Increasing effectiveness in fashioning ratone weapahs and tools-
latelate primitive.

Control of fire, wood fuel - late primitive..

Dometticationtof animals 7 animal power - late primitive/
, 'early agriculture.

I
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Adyent of AgrIcultural methods and the growth of larger

communities.

Introduction of slavery for use in agriculture hand other

purposes.

1

Advancement in the manufacture of useful material vand

articles.

Refinement of government--Ancient civilizations.

Improvement of transportation and distant communication

Accumulation of extra-survival knowledge--Ancient Civilizations

Depletion of forests Erosion of Soil Ancient
.**1,

Barbarian invasions and devastations

Rise of feudalism - Dark as_t

Spread of self governing communities - Medieval

Invention of the printing press - Renaissance-Reformation

Industrial Revolution - Large scale use of coal Early

Industrial -

Invention of steam engine - Early industrial

Rapid increase in population - Middle industrial

Germ theory of disease

Modern scientific discoveries

P Increases in the use of petroleum for power and for chemicals

Evaluation: Every student should be involved in the discussion and contribute

some bit to a vignette of the individual period under consideration.

Application: Students will bb asked to contrast their present lifestyle with

some previous one. 2

4

r-

-54- 5



."How.can we repo to higher gasoline prices?

We can use a lot less, riot by denying

-ourselves the pleasure of travel,

but better by practicing more
careful driving habits and

buying more efficient

r

cars."

DECISIONS-, DECISIONS,, DECISIONS

t LESSONS On Mating Choices ' *

Pretest: "y

Marian turned on the TV. She wanted Lo catch the Secretary's interview during

breakfast. Being very efficient she had the electric frying pan,".toaster and

coffee'maker busy in five minutes: She had to'interrupt herself for a few

minutes to send one of her children to the other bathroom. They .were having

the usual fight - who gets thd outlets. Jeannie had Dile dontact'lens sterilizer

and the electric toothbrudh both going and Kenny wanted to blow dry his hair

and use the electric shoe polisher.

Going Past the TV she noted, the Secretary getting out of the limousine. "Gee,

it must be nice having a chauffeur drive you to work," she thought, remembering'

"her-own old station wagon. George went further to'work - 30 miles - so he

usually took the Corvette. Kenny and Jeanide used a Honda 360 - school was

only a half -mile away.

-55 -
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George flicked off the clock radio and came in for breakfast in time to catch

the Secretary's first words. The Secretary of the newly created Energy Cabinet

post began, "This country is facing a crisis! I propose we begin by using

people power instead of machine power..."

"Gee, that'sJa great idea," thought Marian, "I wonder what I. can do: OOPS."

(She Cut her finger using the electric knife to cut some ham.)

Activity

Rewrite the story using less watt-power and lees gas power.

Write the story of your morning. Remember all the kinds of energy you used.

Post Test

Now evaluate your learning. Base your answers to the questions below only, on the

two stories.

Mytwo stories of my morning activities show:

1. / use electrical appliances -
( ) more than before ( ) the same ( ) less than before

2. I use terms dealing with energy -

( ) more ( ) the same. ( ) less

3. I'use gas energy

( ) more ( ) the same ( ) less

4. I am aware of the source of the energy I use.

( ) more

5. I am an energy - saver.

( ) the same ( ) less

( ) more ( ) the same ( ) less

6. I can determine the app ximate cost and amount of energy_mted in

my activities.
( ) more > ( ) the same . . ( ) less

7. My family used electrical and gas energy in the morning.

< ) more ( ) the same ( ) less

8. The friends I met on the way to school used electric/gas energy.

more ( ) the same (,) less-

9. The school used electricigas,energy.
( ) more ( ) the same ( ) less

10. I can do more to conserve electric /gas energy.

(') more ( ) the same ( ) less

-56-
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LESSON: Making Choices - How

Problem: Problems Can be attacked and alternatives chosen based on a
logical procedure.

Materials: A Floridian's Guide to Solar Energy..

Vocabulary:

solar water heater
zoning restrictions
collector plates
roof elevation
Kwh - kilowatt hour

Introduction: To ourselves we've often said, "Why did I do a dumb thing like that?"
or "Gee, that's simple, how come I didn't think of that?"

'The energy situation is at a crisis point. We need to make decisions. The con-
sequences of a wrong choice may be drastic. So we could follow a step-by-step
procedure such as the following:

1. "Get the facts." Gather as much information from as many
souices as posaaile..

2. Get "cold" about the facts. Separdte opinion and emotion from
the cold hard facts.

3. Say "why". Be able to sortout awl you would make a certain decision.
(Which is most important to you: to wash the dishes by hand and-save
energy or wash the.dishes in the dishwasher and save time?)

4. "Preview" the alternatives. Look ahead the try to figure out what the
consequen6es of each alternative choice might be.

5. Know the "why" and the "worth" of-the choice you make. Be able to
tell others (yourself) in unemotional terms why your choice is the best.

6. "Leave-it opdri." In the light of hew infofmation, choices rie"Y have
to change - be firm yet flexible. Is that possible?

GM(You-right now)

1. Evaluate the house you live in. Would you be able to install a solar water
heater? Would it be practical? Gather the facts. What is the elevation of
the roof? 'Could you install'e set of collector plates high enough so the
water could rundown into your house water syst931----Do you have an exposure
with enough sun? Do you have enough space on the roof to put a solar heater?

1. What are the facts?
2. Why would you want to have a solar heater on your house?
3. What aro-your alternatives? \

4. Tell your parents why thip should kah7ld not haVe a solar
water heater installed.

5. Why is your decision the best that can be de?
6. What additional information might change yo r mind in the future?

'Tv(The society in general)
Li r Your neighbor plants a large tree on the southwest side of his house to

shade his patio: It shades your faimily's solar heater.

Describe the steps you would take to settle the conflict with the neighbor.



(Future citizens)
"^sx

1. Your town decides to put in solar water heaters. Project your into the

future about 80 years. What are the consequences of your cho ce on the people

living in the year 2Q60? 1

2. Your town decides not to put in any solar water heater's? What are the conse-

quences of your choice on future generations?

1. Investigate solar water heaters.

2. Read advertisements about solar water heaters and evaluate the product and the

honesty of .the advertiser.

3. Estimate the saving if a solar water heater heated 80% of the hot water your

family used... An electric water heater uses about 4,219 kwh a year. Look at

your' electr c bill at home. How much does a kwh cost?. You might save

4. Your electric clothes dryer uses a lot of energy. Build a solar clothes

dryer. Materials: 2-6" bolt with nuts, 4,- 1/2" eyelet screws, 2727boards

2" x 4", 2 8' posts 4" x 4", 1 - 50' cotton.clothes line, clothes pins,

Procedure: Dig two holes 24 feet apart, 18 inches deep with a southern exposure
to the 'sun (ease/west) direction. Place posts and stabilize. 3. Drill a bole 6

inches from the top of each post to size of bolt. Drill the same size h4e in
center of each 2" x 4" board. Bolt together in "T" shape. Place eyelet screw
three inches from each end of cross bar. Tie on pieees of rope. Place clothes on
line and pin (does not work in rain - temperature has minor effect.) FROM:

"Family Energy Watch Calendar"

LEUON: Making Choices -"Who You?

Problem: Decisions are being made with or,without your consent. This lesson
introduces some alternatives you.can make decisions about.

Vocabulary: Fossil fuels
Nuclear energy

Introduction: Most of the energy we use comes from our own muscles, the sun,
the wind, water, fossil fuels, and ngclear sources. .Other possible

sources of energy are ocean currents, tides, geotherial sources, waste
products and many more.

A

Each source has its advantages and disadvantage. Choices are

being made as td which source is used.

Choices are,also being made as to-how we use the energy. Do we

use an incandescent light bulb, a flourescent light or no light?

-58-
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A

A flourescent lamp is 3
times as efficient in
energy use as an incan-
descent bulb.

t

1. " I can choose how much energy I need or want to use." At a certain time
digs evening go,through your house and write down all the electric users
that are turned on. Talk to your family about saving electrical energy
and try the same experiment on another night.

2. A-refrigerator door opened frequently causes a waste of energy. Put a
thermometer inside the door of the refrigerator. Wait 15 minutes. The
temperature is . Unplug the refrigerator (get permission first) and
Leave the door closed 15 minutes. Open the door and read the thermometer.

Now do the experiment over. This time open the door of the refrigerator
every five minutes just as if you were looking for something. Read the
thermometer after 15 minutes. Do you have chbice about how much elec-
tricity is used in your house?,

3. Do you take a shower or a bath? Which is a better
"saver" of how water? Next time you take, a bath
fill the tub as usual. Measure the depth of the
water with a yard stick. Another day take a
shower - 'the usual shower - but put the stopper
over. the drain. After the.shower measure the water -

One 100-watt bulb
burning for 10 hours
causes the power
company to burn 1/2
pint of oil-11,600 BTUs

in the tub as before. Your conclusion aboUt which uses less water?
N

1. Look at the chart enclosed. you see we have many choices about which
source of energy we use. Which sources of energy dip you think your city
should use? What other factors might influence the choice of the'energy
sources used' in yOur- community?

1. Our country seems to have a throw-Away ethic. We toss away billions of
beer cans, pop pans, paper plates, etc. We have made a choice - convenience
instead,of saving resources. If we used peop e power and returned pop bottles

:instdad of energy from machines to make more low would that affect future
generations?

I 1,

O

Energy used for the
manufacture of 20 cans
using recycled aluminum.

4

'sr
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Energy used in t e
manufacture of 1
aluminum can using
onl vir:in aluminum.
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NOW WHAT CAN I DO?

1. Plan a course of action to save energy. Write your plan down and follow

it. Explain why you have chosen to save energy.,

2. Change your life style to avoid wasting energy.
3. .Plan ways for your community to save energy
4. Plan ways for your school to save energy and explain to your friends'why

that alternative is a good course of action.
Cb

5. Write a commercial that encourages people to save energy.
6. Criticize a commercial that discourages energy conservation and write

the company about your objections.
7. Determine which are uses of energy in your house that are absolutely-

necessary to help you Ave. These are the "life support" energy utilization
devices. Which uses in your house are not necessarily vital to maintaining

life but make life pleasant? 'These are the "life style" utilizations.
List five that are absolutely necessary. .List five that you could do without,
if necessary.. Would yod? Why don't you?

lev

Energy equivalent of
barrel of oil. -'

\

Energy equivalent
of a man_at_hard
labor for 2 years

-60=
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PROBLEMS/SOLUTIONS
4 4

In this unit, you have learned about eig4eew energy resources-.-- The use of ny
one of these resources may help to supply our energy requirements but may A the
same time present us with new problems to consider. In-ibe lefthand col of
this page are some o these issues--some are problems, some arolutipns Mark
'each statement S (for solution) or Paorlproblem). Place a checkmark in very
energy- resource column on the right to which a statement applies. The first
one is done for you.

.....4

IF THIS ENERGY SOURCE
IS USED, IT ...

SOLAR

0
NUCLEAR

Ike

6'AN 4bIV

WIND\

,14,

GEO-
THERMAL

&
Cr

b
e

COAL
GASI-

FICATION

COAL
LIOUI

FACTION

giM

OIL
SHALE

,
MEM
--,--

"IMg

PYROL-
YSIS

=wok,til ill

.5 Would help solve
the jroblem of solid
waste disposal.

L_
Could pollute
water.

Would conserve the
dwindling reserves
of fossil fuels.
-Could datmage _

/

wildlife or their
habitat.

4L
V

,

rWould be difficult L
to store and trans-
port. -

i

.

not pollute_Would
1

/ he atmosphere. 0,0

Would disrupt the ,

.

..71

natural iise of land 1

.

surfaces. ;

1 --i-

Would not be able to I

isupply energy all t 1

the time .

i rWould have}o wait
until the technol-
ogy is developed , i

Would use lots of ,

water to process.
Will decrease the
need for oil imports
Will make large
amounts of-waste \
material.

make use of this_Will
country's most
abundant fossil fuel. I

40
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LESSON: Choices Made Here - for me - by whom - why?

*Problem: We need to find out what sources of energy are used in this community.

Why is that source used? What do we pay for his choice in terms of

safety, etivironmental quality and economic cost? Who made the decisions?

VocabularyY
strip-mining
deep-shaft mining
coal

Introduction:

z

The local power companies have a choice. If they use natural

gas to produce electricity they have chosen a clean, efficient,
expensive fuel that will eventually run out. 'Oil is less glean and

needs to be imported - usually from foreign countries. Coal is more

abundant in this country but is less clean. The cost of shipping it

to the plant is a factor especially if you live in Southjlorida.
Nucleat energy-presently is less expensive to use. Building plants

using nuclear energy is expensive. The wastes from a nuclear plaht

cause a problem.

1. Call your power company and find out what source of energy is used by- -that

company. What source of energy do you think the power company should use? Why?

1. Miami has a nuciear power plant. Electricity produced in that plant sells

at a lower rate. Nuclear energy use is less polluting in terms of air

pollution, Disposing of wastes is difficult because the wastes are still

radioactive and dangerous. A nuclear plant has a by-product--a great deal

of hot Water. Fish and plants can't live in water if it is too hot. An
accident might occur at the plant killing many people. The Miami plant

Aactors fiVie been shut down for long periods of time-because'of repeated
leaks of radioactive cooling water.

a. Write an argument for continuing operations at the plant.
b. Write an argument for closing the plant -*but be sure to list your

alternative choice and explain why your choice is better.

2. Commercial users of huge amounts of electricity have a cheaper unit
rate for electricity than single family homes
do. How would this effect the amount of
electricity used? What advantages for your
town can you see in that policy?

Energy required to
produce:
1 coke bottle-9726BTUs
Al. TV dinner

tray - 5938BTda
Aluminum can- 6518BTUs
Glass picle

Jar - 4061BTUs

You require 341 BTUs
of energy for one hour.

of normal activity.,

4
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3. Architects plan buildings to suit current tastes. When air-conditioning
was the "in thing" buildings had few windows'Or none which could be opeed.
Now what effect does this have on our current need to open windows and
use breezes to cool rooms, thereby requiring less electricity?

a. Analyze your own school building. Can you open windows and let a

breeze.cool the rooms? What changes could be made in yoti own buildisk,
so it would be more energy-efficient?

4, The things we buy ir4tores come in plastic covere containers. We take

them :come in paper bags. It takes energy to produce the packages and resources,
fare used up in making the packages. Design some attractive ways to sell merchan-

-

dise that requires lest packaging.

Paper needed to package
food in 1 fast-food
chain 1 year

1/4 million,

pounds of
paper

10 square
miles of
forest

Strip mining is an efflt nt way of getting coJ out of the ground. More coal
is removed by strip-mining tharvioy deep shaft mining because some cannot be
reacher. in a shaft mine. Deep-shaft mining is dangerous for miners involved.
Either way will change the environment for future gene \ations.

a. Put yourself in the place of a person born in 1990.
strip mining.

b. Write an argliment opposing strip mining.

Write an argument, for

r

1. Find out what -agencies are concerned with conserving energy and/or protect-
ing the environment. Write them a letter givilap your opinions on energy
conservation.

2. Find out what decisions are made in your toWnabout energy use, lights,
and mass transportation.

3. Stop buying packaged goods and tell your grocer or the product manufacturer
why you don't like all that extra plastic.r

LESSON: Consequences of Choices Made Here - Alternative Choices which
Could HavelBeen Made

Problem: Every decision has a consequence. Looking hack we can analyze thealter-
native choices that could have been made and speculate on their
consequences.

Vocabulary: bbls - Barrels

MMB/D - million barrels per day.

-6k

67



1

Information:

A

Fossil fuels are finite'. Our present policy can be termed "gobbling up."

Between 1918 and11974, 290 Viltion !ibis. of oil were produced. Sixty

per cent of this oil was produCed between 1960 and 1974. That's only 14

years. The increase in consumption is 8% a year. Figures vary but the

conclusion is obvious,--if-we use more and more oil we will run out. Period.

The present choice is to produce more and buy,mor.' The Alaskan oil pipe

line is supposed eo bring more oil into the countryz-

Alternative choices have been made. A nuclear ower plant was built in

Miami. Problems include: Heated water released the plant into a

. cooling field, danger from nuclear leaks, growing expense,of fuel, waste

storage probleati,-actident; even possible sabotage.
o

ulde have chosen solar energy, ocean current energy, and other? Hydro-

e ectric power is practical in hilly areas. Geothermal can.'t be used here.

We need to gather more facts and look without emotion at the alternatives.

In another area we seem bentim hurrying to use up all'the gas we can.

Mass transportation isn't 'popular in Florida. Yet 58% of thp energy con-

sumed in Florida is spent on movi people and things around.

Gather some facts. Read the d ily newspaper and find out what eligi;

decisions have been made.

. -- -''''''''-'424'!=.-...

/
1. Sometime when you are riding along on the highway count the cars with

one driver. 'Could theybe riding the bus? Find the bus schedule for

your area (if there is such a thing as bus service!) ,

2. Role playing - Have a town council meeting,. Students.cdn take the

role of community people and discuss a current issue.

Nuclear power plant dispose of -radioactive wastes in ceramic_cases, and

dump them it4 the ocean. These cases aren't supposed to leak for a CentuiY

or BO. They are, clearly marked with a sign we all knbw meaning "Danget.11,

Project yourself way into the future - say'year 3077 A.D. _Those carefully

-wrapped packages are leaking and destroying a major source of food fek you

and the rest of the people

(English°- the United States (I all that stuff is such ancient history that

your people no longer know anything about the citizens who dumped.those-,

ceramic containers.).
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You isolateisolate the area of the iish kill and you suspect the kill might have
something to do with those. heavily encrusted bulky objects.

A

a. What are you going to do ,about those
consequences of yOur action?

1. Find out. Do something!

Objects? What might be the

Find taut t other schools have done. A

Write: Ene ConserVatiou Corps "Energy Crisis - What Can we do?"
c/o Bol on Institute ""--' Alliance for Energy WucatiOn

1785 Massachusetts Ave. N.W.1835'K Street N.W.
Washington, D.C. 20006

l.

THE WORLD'S SOURCES OF ENERGY

SOLAR
ENERGY

LUNAR ENERGY

OTHER

Washington, D.C. 20036

FOSSIL FUELS*

COAL
OIL
PEAT
NATURAL GAS

>-I WOOD & VEG. WASTE I

>,{ EDIBLE CROPS

HYDRO ENERGY 1

ENVIRONMENTAL HEAT1

SOLAR RADIATION

WIND ENERGY

TIDAL ENERGY 1

NUCLEAR 1

GEOTHERMAL

WeNe.,1/4

9

r

OCEAN THERMAL GRADIENTS

WAVE ENERGY!

C9
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AGRICULTURE AND ENERGY

I. What is needed to produce food?

Clues

RdUd statement I and study figured 1 and 2 on Student Information Sheet.

1 What are the sources of water and carbon dioxide for green plants?
2. What are the three major nutrients needed by green plants?

c 3:- In figure 2 what types of work are required to change acre A into acre B?

e

Other Activities:

1. What are the major agricultural crops in the U.S., aid in what regions
are they located?

2. What are the ": or gricultural crops in Florida, and where are they located?
What are the 1 ng factors for food production in each crop?
What methods ,are being used to remove these limiting factors?

3. Make eilmap of your country showing major crop areas and water storage areas.
Compare your map with a map 25 years old:

Meteri,s:

Reference books, encyclopedias, atlas (old and new), agricultural
publications from local country extension agent, old county map,
pencil, paper, poster board

1
What did y_cati discover?

You have just moved.'into mama and intend to make your, living growing
oranges. Assuming you have sufficient money to invest wisely (but not
enough to allow for mistakes) what factors muse you consider end what
actions must yOu take to become a successful grove over? -(You cannot

Lbuy an already successful grove!)-

II. How has man produced 'food in the past?

Clues

( Read statement II and study figure -3 on Student Information Sheet.
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1. What were the major sources of food for primitive ilan?

2.. DesCribe, a typical farm it Ole U.S. around 1875 to 1900: You may

select any region of the U: S.
3. Using the information on crop prOduction in Fig. 3 how could you

increase production?
4. -From your answer to43, describe the work needed for'each change.

Where would you get the enew to do the work?

Other Actiptties: I
e''

1. PLO4 One of the following cultures and describe its major food sources:
RoiamvEmpire (Italian states only), Ancient Greece, Hebrew (B.C.),
India (today), China (today), and South American country (today)

2. Describe what limiting factors deterMine the food sources for the
culture you chose.

Materials:

Reference books, encyclopedias, atlas, Bible, religious history or
Hebrew history, history books (old or new).

What did you Discover?

Compare one day in the life of a person on a farm in the past with a
day in your life today. As you make each comparison describe the source
ofenergy for each activity.

III. In whatways has, energy use increased?

.Clues:

Read statement III and study Table I and Figures,4 & 5 in Student Information
Sheet.

1. Using the concept of limiting factors, list ways in which fossil fuels
may be used to increase energy in agriculture.

2. How can you account for the mmber of hours of labor decreas4g on farms
and the amlunt of production increasing?

3. Using Figure 4', what was the percentage increase in bushels per acre of
corn between 1940 and 1970? (#bti 1970 - #bu1940) t #bu 1970 x 100 d. %
increase)

4. Using Table I, what was the percentage increase in energy use in the
food system between 1940 and 1970?

5. Make a statement comparing your answers to 3 and 4.

Other' Activities:

1. From Table I: What were the 4 largest energy components on the farm in 1940?
144at were the 4 largest energy components on the farm in'1970?
Which single component has shown the greatest % increase
between 1940.and 1970?

- f

4 Which has shown the leaSt?

From your own figures, briefly state your opinion as, to the trend in
Anergy use in the U.S. between.1940 and 1970. -

2. Using Table I and Figure'5 - as la r has decreased from 1940 to 1970
what energy sources have been` used o take its place? 1\
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.`
Materials: :Pencil and paper

What did you discover?

Construct a graph comparing energy input into the agricultural
system and food production.
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STUDENT INFORMATION SHEET

STATEMENT I

The process of basic food production uses the sun's energy, water,
carbon dioxide and other basic mineral nutrients to manufacture
a product which supplies energy to a consumer. In our agricultural

system the amount of food products produced per acre of land i6
limited by the availability of each of these items as well as the amount
of space available in which the producer (food crop) may grow.

CO H°
\ierajs/

sun

Wight

green plants
PRODUCERS

food crops

p

* ,,,swamp
11r ' 4, -...

`41

4- . ORANGE
9wooded,
" area IF GROVE

Ty5?
r
ONE ACRE

less food crop per acre

heat
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STUDENT INFORMATION SHEET

STATEMENT II

Before 1900 much of the agricultural production in'the United

. States relied on manpower //,('the farther) to clear and till the land,

(provide space) and natuti to supply all the other resources.

The amount of external energy put.. into the crop, other than that

from the sun, was very small - the farmer and domestic animals

(horses, cows, etc.) receiving most of their energy from the crops

themselves.

farm
animals

man

crop A
production
on farm

h eat

.1

Figure 3.
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Fig.4 Corn production (bushels per acre)
in the United States from 1909 to 1971

STUDENT INFORMATION SHEET

STATEMENT III

a

In the past 50 years the amount of energy from the sun has not changed;

however, the amount of energy from fossil fuels used in agriculture has

increased almost 10 fold. The amount of production of agriculture'

products per acre has also increased over the past 50 years, but the

number of hours of labor,'both man and domesticated 'animal, per acre

has decreased. We now have fewer farmers producing more food than at

any time in our history.

Table 1. Energy use in the United States food system.
All values, are multiplied by 1012 kcal.

Component 1940 1947 1950 1954 1958

-0n fErm
,Fuel (direct use) 70.0 1,36.0 158.0 172.8 179.0

Electricity 0.7 32.0 32.9 40.0 44.0

Fertgi:ter . 12.4 19.5 24.0 30.6 32.2

Agricultural steel 121 2.0 2.7 2.5 2.0

'Farm machinery RAP *34.7 30.0 29.5 50.2

Tractors 12.8 25.0 30.8 23.6 16.4

Irrigation I 18:0 22.8 25.0 29.6 32.5

.Total 124.5 272.0 303.4 328.6 356.3

N

25

'10

5

1960 1964 1968 1970

188.0
46.1
41.0 /
1.7

52.0
11.8

33:1N

373.9

213.9
)50.0
60.0

60.0"
20.0

34.1
440.5

226.0
57.3
87.0
2.4

75.0
20.5

34.8

503.0

232.0
63.8
94.0
2.0

80.0

19.3

35.0
526.1

19 20

0.5 1.0 1.5 2

tabor

Energy input to food system (kcalx10
Fig. 5 use on farms as_a funct
of energy use in the food system.

1940
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SOCIAL IMPLICATIONS FOR AN ENERGY EFFICIENT SOCIETY

Ob ective: To design a planned eriergy=efficient community of the future.

Man has traveled a great road; he has evolved from primitive, tribal man
to the sophisticated expansive man of NOW. Because he has been wasteful
and has consumed a large portion of the world's natural resources, he-A:hall
again in the future, as in the past, be compelled to live in dloser contact
with his fellow man and community.

He has made a complete cycle. Your assignment is:. To design the tribal'
community of the future. _

Directions: Complete the community structure questions prior to designing
Aa

your community. EMphasize the, social areas highlighted in the
worksheets: Remember to be Energy-wise.

Materials: Paper, pencil, graph paper, clay.

THE FAMILY

.

The family in the tribal society is very close. It includes grand-parents,
mothers, fathers, children. Your particular tribe' (you hive given it a name;

haven't you?Y 'is limited to a twenty square mile.area of land. You live on
the coast at these coordinates 79° longitude, 27° lattitude.

.

1. The average family will consist of members. How many children
will each woman bear?

2. Will marriage borthe same institutionFas it is today? How could it be

improved? ,

3. In what situations would it be helpful to you as a teenager to have such
a close community/

4. What. problems may'you encounter as a result of living so close together?

5. Draw a diagranf-representing the family structure from, the standpoipi of

authority or control.

4

THE SCHOOL

The schools of the future are very concerned with ,

In the schools, children are divided into . groups. These groups are
selected.on the basis of and . Some 8f the
subjectsyyou would be taught in s ool are: , - 4

. , and Most of the students like the
clas

The tribal school has learned much from their ancestors; the classroom is not
designed as the schools of the 70'p were. Some of the most obvious changes are
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in, energy efficiency. What would you see, as the five most obvious changes?

1.

2.

4?-.

5.

TRANStORTATION

Because of the closeness to shopping, friends, schools and churches it is
not necessary for the modern tribal man to have personal transportation. A
mass transit within the village provides the very necessary enetv efficient
mobility. Drawing from what You Piave learned or by using reference books
describe what form of ftiel you might find in this system. To what extent

would the system be necessary?

L

COMMERCE

4

How would commerce be carried on? What would t4e,five major goods and services,

be? Would the role of industry be different in the future? In what way would

it be different and why?

4

CAREERS

The future must 'provide a sophisticated_ technician; well- trained in energy

conservation. What,.in your\opiniqn, would be the 5 most important jobs? Why?

Jobs a Wiry

1.
2.

3.

5.
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RECREATION

Ae tribal community is divided into five recreational areas. These areas
must serve,the ent.re communit.. What would you find at each of these areas2
Who would it serve? The National Wildlife Federation had mad4 certain yehrs
before that our wildlife, forests and waters would be protected. Each year
the teenagers are taken on back-packing trips through the forests that surround
the village. Design a summer program for your family.

CULTURE

What books, movies, plays, poetry of the present will the tribal an be reading?
what will the music be like?

We have considered 7 social aspects of the future tribal man. Now physically
design this community adding other camponents you feel necessary.. Use graph
paper and/or clay. .Choose, but specify the scale you are using.. Be certain
to ident If the structures.

Objective: To teach students how to interpret data found on dhaits and graphs.
Is the quality of life a function of the per capita,donsumption of energy?

Materials: Paper, pencil, knowledge of percents and how to calcuilate percents:

A. Rank the following countries according to how you feel about their stile .

of life. Number one would be the highest.

Nigeria
Chile
India -)

Nepal
America
Germany
Russia

Puerto Rico

Now, get together with ome friends and try to reach a consensus. Rank
them again, as a group

6

)
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HOW MUCH ENERGY DOES EACH PERSON USE IN A YEAR?

An American

A German

A Russian
A Puerto Rican
A Chilean
The World Average
A Chinese
An Indian
A Nigerian
A Nepalese

B.

300 million BTU/year

150 million BTU/year
130 million BTU/year
10Q million BTU/year
40 million BTU/year
35 million BTU/year
13 million BTU/year
5 million liTU/year
1.5 million BTU/yeSr
0.3 million BTU/year

Using the data provided, answer these questions.

1. What country has the highest energy usage?
2. ghat country has the lowest?
3. Which country comes closest to the world's average?
4.- What is the range?
5. How would'ou account for the differences between the highest and

the,lowest?
6. What is (the difference between the U.S. xate of use and the wiirld

average?
7. In terms of consumption, is the quality of life a function of

Justify your position.
8. Look at lesson A. Is there any conflict between the way you ranked

the counteet-A4 d-thelr-ermrtM use?

C. How much energy do you use?

fi
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4.4

PER CAPITA CONSUMPTION OF ENERGY
(In Millions of BTU'017\

411111 COUNTRY 1960 1970 1971 1972

Florida
United States

150.341*
40.614

219.263

328.693
224.494

331.690

233.849

345.332
World `43.472 56.087 56.978 58.977

173.953 265.957 275.213 319.768
Br il 10.621 14.125 15.196 15.814
Italy 34.698 79.343 78.489 83.115
Ind1,ec 44279 5,378 5.488 5.529
Japan 35:837 95.005 96.400 96.640
U.S.S.R. 88.084 128.368 133.874 141.796
England s, 151.169 158.451 162.496 160.463
France i 74.661 112.263 115.904 123.454
Germany 112,961 152.570 154.204 160.4048
Mexico 28.048 36.524 37.474 39.179
Israel 38.177 74.586 78.489 80.618

Source: U.N. Statistical Office - Dept. of Economics & Social Affairs.

1. '-stank the countries according to 1960 and 1972 per capita consumption.
2. Whith country experienced the greatest increase in per capita consumption?

Which had the least? ----
,3. What energy are Ou using now that you were not using-in 1970?

H

4. Using percentai&), how does Florida compare with the world, with the U.S.?
5. Explain the relationship between the quality of life'and energy consumption.
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4

WHAT ENERGY CRISIS

Objective: To show that tfierdls an "Energy Crisis."

Materidls: Access to data material on energy resources.

Presentation:
0

Using resource materials find and identify
the approximate amounts of these resources.
Using a consensus of student data construct

a

Energy Resources: Present

1.- Coal 80% Remaining
2. Oil

Domestic 55% Remaining
Import 80% Remaining

3. Natural,ess 50% Remaining
4, Nucle

Fission 95% Remaining
FusiOn 100% Remaining

5. droelectric 20% remaining
4/Unknown 100Z Remaining

,

our energy resources. Now find

Begin, present and future amounts.
a similar chart on the board.

Remaining

Using the data developed 'ents, set up an Energ Resources :ame.
Give each group'of 4 stu '10 tokens whicir,repr sent 100% of hat
energy resource.
Start game at beginning stating that at one time there was 100% of each
resource. -

Remove tokens from each resource until you have the present percentagee.-
Now remove tokens rom each category to shpw .future resources in year 2000.
Continue game unti tokens start running out in most resources.

.\

Evaluation:

Students will realize that our Energy Resources are finite. Also game
could be played a second time starting at present 'resources and allowing
students to demonstrate ways resources.can be stretched far into future.

Application:

tudents !ealize the argument is not that there is an "Energy Criiis",
r not; but that all energy resources are fiutte and future alternatives
ust be produced from all areas of society (government, private industry,
etc.)

I
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TRANSPORTATION AND ENERGY

Objective: To identify energy consumption in various methods of transportation.

Teaching Activities:

1. Examine data concerning energy consumption of various kinds of transportation. -

2. Prepare a graph comparing the efficiency of the various modes of

transportation. got

3. Repare a report on one mode of transportation and tell whether thii mode
should be continued or discontinued.

4.° Make a list of current auto model and the gPA rating on each and show
difference in gas consumptipn on a graph.

1

Materials:

Overhead projector
Transparencies
Brochures from auto dealers
Graph paper, colored pencils, etc.

References:

Brochures collected from Fbrd, G.M.C., Chrysler, etc.
'or the Environmental Protection Aggncy.

Evaluation:

.az

Students will develop a prioritized list of energy saving transportation
metiods.

A
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FOSSIL FUELS

/Ob. ective:'To identify uses of fossil fuels.

Teaching Activities:

1. Define fossil fuels / develop vocabulary.

2. Prepare charts showlng uses of fossil fuels.

3. Make graphs illustrating uses of fossil fu 4s in making energy.

4. Collect pictures and make collage ouses oY fossil-fuels.

5. Prepare a list of,energy uses' that we could eliminate, and those

we cannot- eliminate.

Materials:
Ike

Overhead projeCtor
slide film projector/cassette player
16 mm movie projector
Transparencies
Packets of materials - coal, natural gas, oil
Graph paper, drawing paper, glue, scissors, magazines, newspapers, etc.

Dittos of word migyis
16 mm movies: Energy - choices-options,-decisions,17 me

Energy Crisis 13 mc
The Energy Challenge 25 mc

References:

World Book Encyclopedia

Evaluation:
11 J

0

Students will develop and compare prioritized list for the future uses of

fossil fuels.

O

ot.
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FOSSIL FUELS

Objective: To identify the location of the wor
O
ld's supply of fossil fuels

(crude oil, natural gas, coal).

Teaching Activities:

1. Locate crude oil, natural gap, coal reserve areas and indicate identifi-
cation by color,on a world map.

2. Make a list of countries having the most of each kind of fossil fuel
and the predicted time of use.

3. Make a-list of the countries using the most fossil fuels energy.

4. List problems that could happen as a result ofthis imbalance between
supply and demand.

5. Discuss problems (listeoNin No. 4) and derive possible solutions.

Materials:

Overhead projector
Slide film projector/cassette player
movie projector 16 mm sound
,Map of world

World map dittos - each student
Overhead projector Tran.World 'map
Packets of materials - coal, natural gas,.oil
Colored pencils/crayons/pins
Film 16 mm sonnd: Oil in Mideast 20 mc

Oil in U.S. 37 mc
Coal' 27 tc
Natural Gas 7mc

Energy in Liv g Things 11 mc

References:

//,

.World Book ncyclopedia

Evaluation:

Students will identify areas of fossil fuels reserves and major areas
(countries) of use.
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COMMUNITY ENEkGY CONSERVATION

Objective: To examine ways the community'is conserving energy.

Teaching Activities:

1. Develop a list of places in community that use substantial amounts of
electricityonatural gas, coal.

A
4-4

2. Students.will examine their homes to see if conservation practices ate
being used and will list those practices in use.

1

3. Student will observe users of energy (identified in step one) to see
---what steps are being taken to reduce consumption of energy.

4. Student will visit users and list less obvious energy consevation
practices.

5. Students.will prepare a report'on theix findings.

References:

Local newspapers (articles on energy conservation).

Evaluation: '

Students 146.3..poMpile a list of the energy conservation practices being
used by large energy consumers and compare those practices with the ones
used in student's Home.

0'

A
0
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POWERLESS

,pbjective: To decide who should turn down the power Yot

Materials. 'Classroom gioupi of 8.

Presentation: Sandy Beach utilities have de4ded a-10% reduction in
tesid.ential use. Failure to do resillts in large fines.

Gasoline prices have risen 100%. This results from the
energy demand of .this country.

41
The basic question remains: Is a individual's freedom
greater than the community od?

See "if your group can come up with any kind of agreement
concerning the following:

1. pho should control your energy use, or should it be-

2.

" 3.

4.

5.

A'
t-

6.

.

7.

"O.. 8.

cont1 at all?

If, energy is controlled, Who do you want to control
it? You or some agency?

0
Does cost alone control energyuse? Give examples.

L

What do we do with members of society who cannot afford
the price of energy? Example: Cut off electric in the
middle of winter or do utilities lose money on these
people?

Some states have started "lifeline rates." Thip is '

cheaper electric for minimal use. Who should allowed
these rates? Just the lower iconomic groups?'

I live in an apartment building. I watch my energy use.
I =la minimal,user and In the so- called "middle class."
I watt a "lifeline rate."

I am a member of the "upper class" of America.. I want a
big car.: I-want the things the "American Dream" is
supposed to give me. Why can't' have all I want?

Can an energy system be devised to make eveyyone happy?
Can we keep our individual freedom?

Evaluation: Have the! students judge the merit of the fallowing utilities
rate system.'

2.

Minimal user: under 500 kilowatt-hours paying the lowest
amount per K/hr.

Median user: Using between 500/K/hr. and 1500 K/hr.
paying the average cost per K/hr.

' -83-
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3. High user -: Above 1500 K/hrs. paying the average cost + difference
for minimal user

4. Individual Chooses the rate level they want to attain or is assigned
by his use.

Application: That student will see that without self-control the community

good will control the individual's freedoms.

USING SOLAR ENERGY

Problem: Use solar riergy to produce electrici y.

Materials: The solar cube which has four silicon cells, a small DC motor

and a tri-blade propeller.

Vocabulary: Solar energy
Photovol$aic conversion

Introduction:

On a global scale, the solar energy that arrives in 1-2 weeks'
to the fossil energy stored in all the earth's known reserves

natural gas. In the U.S. the solar energy that reaches 1/500
an area smaller than that of Florida - could, if convelted at

satisfy all our present needs for electrical power.

is equivalent
of coal, oil and
of the country -
20% efficiency,

4.

In a silicon cell, the absorption of sunlight creates an electrical voltage
that can be used to generate electric current in a circuit. This is photo-

voltaic conve on. Solar radiation falls upon the junction surface of two

dissimilar.ma/erials in a silicon cell and creates an electron flow. The

electron fl moves along,an imprinted metalic conductor to crate an electric.
current. .

t
Space vehicles effectiVely use solar cells to prod e el ctricity. Other

uses include remote sensing devices, harbor and buo lig ts, and -fire telephones.
t

*

Activity 1: The class can eXPeriment with the solar cell. Where does it work

best? Does it work under incandescent lights? Does it work under

fluorepcent light? nods it work in shadows?
\I

1

Activity 2: Determine the cost factor, The solar cell array on the Skylab
space station cost about $2 million/per kwh to build - about .

4000 times the cost of a power(plant (oil)'on Earth.
0

e
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41

Cost of the solar cube
One silicon cell is $3.50

four cells x 4

"solar cells
DC motor + 4.95

Approximate total
(case extra)

Solar cell cost
Cost per watt-about $15.00

Cost per 60-watt bulb

When would it be economically reasonable t4 produce electricity for use
by a town using solar cells? .144

Activity 3:.Observe the solar cube at work. Do you see any forms of
pollution? Was the solar energy itself expensive? Will we
run out of solar energy? Is it hard to find? Is the source
of energy cdntinuous? ,Is much space required to produce
electric energy using a solaf cell?

What are the advantages of using soldrenergy instead of
nuclear energy?

Oil resources?

Wind energy?

What are the disadvantages of using solar energy compared with
nuclear energy?

Se.

Oil resources?

Wind energy?'

Evaluation: Design, a car using an array of solar cells to power the car.

4 -85-
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THE AUTOMOBILE
A

Problem::How has the automobile affected the energy crisis?

Materials: Coal samples, petroleum samples, gasoline - unleaded, regular,

high test.

. Vocabuerry: Crisis, import, shortage, population, pollution, economy, fuel,

methane, oil.

A
Introduction: Man first started using machines to increase his prosperity

in the .8th century. Ever since he has to worry about feeding

these millions of machines. The world's population of hungry

machines has been growing faster than the human population.
In addition, today's machines use more energy than those of

the past. Do you own one? You must know that the big.tin

monster sitting in your front yard is one of our major energy

consumers... A.GAS'GUZZLER.

Activities: ). Was the automobile a good invention or was it the worst

thing to happen to pliinet earth?

2. List ways in which the automobile has improved our lives.

3. List ways in which the automobile has been bad for us.

4. Take a survey of the number of teachers at your school

who car pool.
5. Go to the library and find information on "How can a car

run off of garbage."
6. Make a survey of all teachers who drool ov 14 miles/day

during the gasoline shortage.

7. Find as much information as you can on the asoline shortage

of 1974.

I
ENERGY AT SCHOOL

. Problem: How is energy used at

Materials: Paper, pencils.

school?
11,

Vocabulary: Temperature, thermostat, furnace, air-condition, filter, air-

circulating system, meter, ventilation, natural light, ;thht

meter, foo,tcandles, caulking, heat loss, plfristic-sheeting!.

4 I

Introduction: The sharp rise in fuel cost has put a special burden on school

systems and other imstitytions. But when cost of necessary

supplies such as a *schooT, which.is on a fixed budget,,it ha's

to close doWn, lay off teacheis, or otherwise find the addi-

tional money. Some school administrators are busy improving th

operation and ntenance of school facilities while others are

modernizing exi ting schools. What-ways do you think you can

help cut energy cost at your sChoa?



Activities: 1. ,Form a discussion group and make a list of energy conserving
methods that could be used by your school custodian.

2. Have the custodian preeentst/to the class and be questioned
on: Furnace peak efficien y, individual room thermostat
setting, most efficient air condition thermostat_setting,
air circulating system, natural lighting versus artificial,
insulation of the existing school-plant.

3. Students will gather information on the above topics so,
intelligent meaningful questions can be asked. The principal
will be asked to sit in the sessi

4. Students will compile a plant improveme sheet-and post in
front office, teacher's lounge, gym areas and individual
classrooMs.

-r

c

FORMING FOSSIL FUELS

Problem: To constuct a facsimile of a fossil as a'model for student study
of the formation of fossil fuels.

I.

Materials: 1. Plaster, of paris

2. 6x9 inch pan
3. Large leaf
4. Black, water-based paint

Vocabulary: 1. Coal 6. Peat
2. Fossil 7._Lignite
3. Carboniferous peri9d
4. Ferns'

8, Bituminous
9. Anthracite 4444i('

5. Geologist 10. Decomposition.

Introduction:

. ..

Fossil fuels began to form from decaying plants and animals long before
dinosaurs roamed the earth. In fact, geologists have found that fossils--

Ilrhelp trace back the origin of coal so 300 million years. This period
of time s known as theCarboniferousip riod. Pressure, heatiand

1
chemical changes throu'h this long pe4o # timeconverted-tropic 1
plants s Ch as f rns,i to peat: Continued_decomposition of peat r -
sulted,in lignite. Mo e heat, and pressure on lignite resulted in the
formation of bituminou incranthracite dial.

Activities:
10)

,1. Grease a 6x9 inch pan. i

.a. Mix plaster of paris in a separate c tainer until it is
the consistency of putty.

415. 'Pour this plaster of paris'into the teased pan.
4. Press a good-sized leaf into the surface of the plaster.

. 5. Paint the dried pilaster with black, Water-bas6\paint.
6. Dtsplay as coal fosedls from the Carboniferous Ortod.
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Evaluation:

1. Students will develop a vocabulary of works relating to the

formation of coal,
2. Students will beable to,identifythe four basic kinds of coal.
3. Students will be able to construct or locate fossils Hof their own.

WHERE'S THE COAL

Problem: To construct locator mapg for coal

1

1. Paper and pencil
2. Carbon paper
3. Worla and U.S. maps

Vocabulary:

1. Preserves

2. Deposits
3. Bituminous coal
4. Lignite
4. Anthracite

Introduction:

Part of the Preside it's energy strategy is to tax industries that have
not converted froni oak and,naturalgas tocoak. Utilities have until
1983 to convert ,Up c 1. This 'means that the U.S. and will
contain 1/2 of the world's. reserves of coal and will not have to rely
so heavily on Arab oil.

Activities:

1. Have students trace a map of the U.S. using carbon paper and an
-original U.S. map. .

2. Have students shade in with a red pencil which represents
bituminous coal the following gates: M ntana, Wyoming, Utah, Colorado, j
Arizona, New Mexico, Kansas, Taws, Missouri, Oklahoma, Texas, Illinois,
Michigan, Indiana, Kentucky, Tennessee, Ohio, Pennsylvania, West
Virginia, Alabama. . ?.. ,

3. Have students shade in with a 'dark colored pencil which represents
lignite the following states: North Dakota-, South Dakotit i

4. Havelistudents trace a map of the world using carbon paper and an
original world map.

5. Have students shade in with a red.colo ed,pencil which represents
w,half of all. the coal in, the orlthe ollowing countries: United

States and Canada. 1

1
k

...

-15.1 Have students shade in with a blue pencil which represent forty
per cent of the world'scoal reserves the following coup ies:

1 Russia and China. .
.

,,7. ligve students shade in with a bleak pencil which represents 10 per
cent of the world's coal reserves /the following countries
European countries. ,

.;
1 ' '7 48`' 0
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ENERGY CONSERVATION PAYS

4

4

PrOblem: How to save our energy and buy an extra porterhouse month.

, ,
.

Materials: Booklet on: Tips for Energy Savers, dictionary and'textbooks.
lt, ,.

/ 4

Vocabulary: Fuel, energy, conservation, natural resource, gasoline,.
Electricity, shortages, vent, develop,_6production, insulation,
weatherstrlp, insulate, utilities, appliances, generating units,
consumption and exhaust.

Introduction: Haye students look up votabular words uding their booklet,
dictionary orotextbook. 'Go over the,vocabulary wordi, lowr
groups can put the vocabularyAwor in alphabetical-order.° All
classes will have test4on vocabulary word,-after haring studied
them. Next we as..a class wouldgo *Ter the booklet step by stip
Each student can read'a paragraph; stop, discuss and go on until
the book-has ended. ,Give test op booklet every,day to see if

.
student understands what's being discussed. Here again read h4

'book. Get to low groups. Hive students at end of booklet make
a small booklet as to how they would save to buy "the extra

r Activities :

k
A

porterhouse."

A: Role playing by pretending to be different_PeoP e, Example:
taking charge of 1) Insulation; 2) Electricity,_ Lighting,
4) Hot weather energy savers,.5) Cold w er energy savers,
6) In the kitchen, 7.) In the laundry; ) In the--bath-, 9) In

the.workshop, 10) The yard, and 11) The-garden.

B. Have contest on spelling the vocabulary words.

C. Have contest on knowing the vocabulary definitions.

D. Make y own booklet, vocabulary words and games. Example:
crossword, 'az es, word finder. ' .

II
*valuation: Make acroisword zzle using the efinitions and vocabulary words.

RADIATION

Rroblem How can 4adiation be detected ?'

7

,

Materials: Geiger counter, radioactive sampte ly

Vocabulary: Radioactive, F1ourescent, geiger,counter, bankground 'radiation.

Introduction:

Radioactive pub
can be detecte
it will discha
flobrescent (t
One of-the bes
Geiger counter.r

!.k

tances give off particles or energy. the ,particleaor'enargy
in several ways. It affects light sensitive ptotographic film,

ge an electroscope, it will cause certain cot pounds to bec6me_
glow), and,itcan cause radiation burn in living things.
ways to detect radiation is'to-ute-an instrument calle4, a
Particles or energi'from radioatIve sOstances pass through

-89V3
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the probe of the Geiger counter. This causes an electAc current to flow
in.the probe. The electric current passes to an amplifier which makes a
speaker click, or a light flash, or a needle in an electric meter move.
See diagram below. . .

,-)

=,k'1::,-('`< 1. 1-
4

\ t \ I c.i . \
- I\..

V
/

1 L

Activities:

A"

-__

...-4.,.... --- t,.. c.,....\ :"\.- , cfc--

LI______ L.__EL...7
1

.

[
-4 174 ''' C. cs Ni4 ' '

0 .,..

Read the introductory material to the class, or distribute-copies-of this
information to the students. Show the class the Geiger counter and explain
how it rks. Ask the class why the machine clicks when you turn it on,

. even tho h i is not near anything' radioactive?' To find out why it clicks
show one of the following films:

1) Strange Case of the Cosmic Rays, available from Southern Bell
2) A Sea We Cannot Sense, available from ERDA

If films cannot be obtaiiled, explain the clicking is caused by background .

radiation which comes from natural sources.

Ask how students could tell if an object was radioactive without using4a
Geiger counter. Reinforce introductory concepts. Then place the radio-
active sample near Geiger counter and turn on the machine. Vary the
distance of the se to the probe. How does distanceldfect radiation
intensity? Have a istudentihide the radioactive'sample somewhere in the
room. Locate the hidden iample by using the Geiger counter.

Evaluation: Select the best answer to complete each of the following
statements.

0' 1. Ra ioactive substances can be detected trecause they
a) low in the dark e b) are hot
c) interfere with radio reception' d) Kill plants
e) give on particles and energy-

-90-
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4 2. Light sensitive film left near a radioactive rock will:
a) bepme exposed- 14. catch on fire c) melt
d) become wrinkled é) glow at night

3. Radiation causes an electroscope to:
a) explode b) implode c) discharge d) enlarge
q) recharge

4

4.'sCompounds which glow when they are near radioactive substances are:
0 a) cancerous b) incandescent c) organic
d),flourescent eI dangerous S.

5. One of the best ways to detect radiation is to use an instrument
called a (an):,

a) radiometer b) barometer c) Geiger counter
d) electroscope e)

6. In a geiger counter, radiation first causes an electric current to
flow in a (an):
a) amplifier b) battery c) speaker d) meter e) probe

7. A Geiger counter clicks even when it is.not near a radioactive rock
because of:
a) poor construction b) poor operation
c) improper amplification d) background radiation '"N\

e) speaker short circuiting

8. Geiger counters can be used to find radioactive substances because:
a) radiation is stronger near-a radioactive substance
b) the probe is omnidirectional
c) They have a very sensitive current meter
d) new models have a detectig pointer
e) they use a iadiosensitive compass

M(gkE RADIATION

Problem: How long would we
nu4ear power plan

Materials:

Vocabulary:

eed to be pro ected from radiation from
wastes?

Geiger counter, radioactive. Iodine 131, sheets of shielding
materials (glass, wood, lead, topper, paper, etc.)

Radium, half-fife, alpha particles, beta particles, ga6ma
particles

4.kIntroduction:

.

The first radioactive substance discovered was radiu . Radium atometbre k
,d into simpler,atoms and give off particles and nergy (radiation).
In bout 1600 years one-half of the radium atoms in a sample of radium
will break down. In another 1600 years one -half of the remaining atoms
that are radioactive will break down, leaving one- fourth of the sample
still radioactive. In another f600 years one-half of the remaining radio-

.. active atoms will break down, leaving one-eighth of the'sample still radio-
active. This continues until all the radioactive atoms have broken down.
The length of time it takes for'one-Half of the atoms in a radioactive

substance
to break down is its half life.



The radiation given off by radioactive elements is of three kinds:
1) Alpha particles are helium nuclei. They do not have much penetrating

power and,can be stopped by a sheet of paper.
2) Beta particles are electrons. Their penetrating Power is much grtater ,

C than alpha particles:
3) Gamma rays ar high energy X''rays. They are the most penetrating of

the radiations given off by riadioactive elements. %

Activities:

Place a radioactive sample near the probe of a, Geiger counter. TUrn on

the-Geiger,counter, and count the number of clicks in 'five minutes.c E1 ace
a sheet of shielding material between the sample and the probe. How does
this affect the radiation,? Are the clicka4decreased? Try 'different

, materials and compare their shielding abilities. Is it difficult to shield
radiation?

44P

How long,will a radiOactimie sample give
4
off radiation? Place a'sample bf

iodine 131 in a stoppered flask. Use the Geiger counter to measure the
radiation (background) in the room. Count the number of -clicks in five
minutes. Now place the 1-131 sample on the bast of a ringstand. Suspend
the probe approximately 2 centimeters above the sample: Count the number,
of clicks in five minutes. Subtract the background radiation.count fro \
the sample cot

th

\o determine its radioaCtivity. lepearthis process eery
dayifor°about 0 days. Now make ;a graph of e,Eadioactivity of the sam

rsus the number of days tested. From the graph determine the half life
of Iodine 131. Npw discuss the-implications,of.the Following chart:*

Important radioactive,prodtels
Product Type of

Radiat1 Half-life
Krypton-85
-Strontium-90
Iodine-131
Cobalt -60 f

Plutonium-239

Beta Gimma 10 years
Beta 28 years

Beta Gamma 8 days
Beta Gamma 5 years
Beta Gamma Alpha 24,400 years

Which of these is most dlangerous,to the future of mankihd? What problems
do these products impose on our'enViro ent2 How could theee problems b
handled?

.t

*Modified from Nuclear Power and the Environment = Questions and Answers,,
published by'the American Nuclear Society.
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EvaluatioA: Select the best answer to complete each of the following statemements.
1. ,The twist penetrating type Of radiatiori'is:

a) alpha' b) beta c) gamma d) light e) heat-

'2. The amount of time,it takes for bne:half of 4 sample of a .

radioactive substance to break down is its: °

a) breakage rate . b) deterioration frequency
c) half life d) radioactive duration
e) danger allowance

3. The first radioactive substance discovered was:
a) iodine b) cobalt c)uranium d) Plutonium' 3) radiumA

4. The biggest problemowith plutonium wastes frOm nuclear reactors
is ,their: .

a) intense radiation b)-large size c) long half life
d) great heat difficulty in handling

5. Types of radiation made up 'of partidles includes
a) alpha alid beta b) gamma and beta
c) alpha and gamma d) alpha only
e) gamma only

6

LESSON: THE ENERGY CRUNCH

Problem: What is the energy crisis and how does it affect you?

Materials: Dictionary, newspaper, textbooks, pamphlets, coal samples, pet-.
roleum samples, oil, gasoline, light bulbs`, slides of homes with
solar plates, design pictures of solar heaters.

1!

Vocabulary: Crisis, develop, geothermal, import, petroleum, produce, rationing,
lshortage, source, population, pollution, advocate, environment,
prosperity, nuclear, industry, regpturce, economy, fuel, energy,
BTU, coal, oil.

Introduction: We'have dug coal out of the ground for the past 700 years
and have burned 1/2 of that in the last 32 years. 'Likewise, we
have burfied 1/2 of all oil that les ever been pumped in the last
14 Tears: We need energy' to' live. The big problem is: "Just
hoWchitnergy do we really need" and "How can we make better
use of the energy we already have?" The answer can be found but...
it takes.tfme and a lot of work. ARE YOU WILLING TO DO YOUR SHARE?.

Activities: 1. List.five ways electricity has improved your standard'of
living.

4.
2. Chart the electricity you would use if you only had four hours

.of limited use per day.
3. Cut newspaper articles or magazine articles .out..read and

write your opinion: Agree or disagree.
4. Draw a cartoon of the energy shortage for ;your school newspaper

on energy conservation.,
5. Write an imaginary interview with-George Washington titled:

Energy uses Compared...yesterday vs. today.
6. 'List 10 things that can be done by McDonald's to conserve energy,
7. List all energy consuming appliances in your home 'and the

number of minutes or hours are used per day; ex. clothes
dryer; blender.
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LESSON I

PURPOSE: Investigate the amount of radiant energy, received by thi earth
from the sun.,

SUBJECT: Earth Science

REFERENCE: Earth Science, by Brown, Kemper, and Lewis; S-...lver Burdett Company.

ACTIVITY:

1. Define vocabulary list of words
. Discussion of the following:

a. Types of energy radiated by tie sun
b. Molecular structures Of the layers whisAl make up

the atmosphere and how they are affect.id by radianeenergy.
e. The affects that the energy has on on mattez and how matter

affects energy.
d. Make the solar oven
e. Observation of the Solar cube

CONCEPTS: The atmosphere is made up of lagers ,dhich are named according to
their individual characteristics. Energy comesfrom the sun in
theform of heat energy and light energy. This has a great affect
of the matter of the earth- -some energy is absorbed, reflected back
into the atmosphere, and some is refracted. In order for energy to
reach the earth, it must pass through the gases of the atmosphere,
being converted in long wavelength from short wave length.

Key Words:, 1. energy 13. solar energy.
2. atmosphere 14. Troposphere
3. matter 15. ozone layer
4. molecule 16. stratosphere
5. radiant energy '17. thermosphere
6. light energy 18. mesosphere
7. heat energy 19. ionosphere
8. absorption 20. tropopause
9. refraction 21. radiation .

10. reflection %22. beta rays
11. photons 23. gamma rays
12. wavelength .24. *alpha rays

Key Problems: 1. What is the difference between matter of the lithosphere and
the atmosphere?

2. What are the two forms of energy received by the earth from
the sun?

3. Why are there matter to reflectTlrefract, and absorb energy
on earth?

4. What would happen if the sun burned out?
5. Give.examples of radiation as shortwavelength and long

wavelength.

6. Give the characteristic differences of each layer in the
atmosphere.

74 How can astronauts and spaceships survive in outer,space?1

8
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EVALURTION: 1. Students will be `a6' success:ully answer the key problems.

2. Evaluate thestudents.oral response.
3. Students will'be teoted on the coLepts,

LESSON U% Part A

PURPOSE: To demonstratF...the heat geneted by :le sun.and the effect of color

in absorbing.scilar energy.

SUBJECT: Science,

CONCEPT: Sun sends solar energy of the eifa-sphere, part of which ia a orbed-by
the earth and objects in.dun light.

k.
/'

Different colors of materials affect the absorption of heat from the sun.

ACTIVITY: -Place various colored sheets of'
-
coo'-ruction paper on .the ground in a

suRny area. Be certain that each sheer is flat and on the same type
of surface--e.g., concrete, grass, dirt, etc. 0

Place thermometers under each sheet of paper; Record the temperatures
each 15 minute's for .one hourn Chart your results:

EVALUATa0N:.,What effect does color have On the different temperatures for each sheet
of constguction paper? Which color abSorbed most heat? Least heat?

How
. *4
would these conclusions _affect your chOice of:

--car color? --tent color?9
--roof coror.on'a home? .

, , .

LESSON II, Part B.

PURPOSE: To demonstrate effectiveness' of Ilat:plate collector.

CONCEPT: Presently most of our energy requirements.are met through usfng fossil
fuels. However, there are'other alternative sources of energy such as
solar, whichmust be considered and developed.

REFERENCE: .Robert J. Pozzo, ik Floridian's Guide,to 'Solar Energy, State Energy
,office, Data Collection and Analysis Sectio4, 108 Collins Building,
-Tallaha'ssee, FL .32304.

ACTIVITY: Students can 14ald a makeshift flat plate collector b'Y. using a
mardboard box, aluMinum foil, flatInack paint, glas's or sheet Of
clear plastic, and tape. Line the shallow box with tin foil, then

spray with fIat.black paint. cover the4op with glass or clear
plastic. Poke hole chrougli side and slide thermometer into.position .
for reading tempeuture inside the collector. Make tempqature read-
ings. IA
1. How hot does collector get? .

2. What time of day-is the colleaor'most effective??



L.r
How do clouds covering the sun affect the.collector?

4. How might this type of collector be used -in your everyday life?

Heretheoteacher can guide the students into discussion of the
potential use of solar energy for space heating,water heating and
production of steam to run turbines A study of *ether conditions
and geographic conditions and geographic locations suitable to the
use of solar energy could be researched.

LESSON III, Part, A,
.

PURPOSE: To deMOnsfrate the construction and use of a solar furnace - paraboloid
type.

,

'SUBJECT: Mathematics and Science

CONCEPT: To defonstrate one of the more sophisticated applications of solar
energy. Care must be taken since Gery high temperatures occur,at
the focus.

REFERENCE: Mathematical basis can be found in Artalytic Geometry, Gordon
Fuller, Addison Wesley.

ACTIVITY:
The paraboloid teflector41.s capable of producing very high temperatures
not available by other means.

1

Materials: (a) One of the best ways to build such a device irs'to get
a surplus reflector from television, telephone or radar installatidhs.
With a good reflective coating work can begin as soon as ,the focal, point
can be found. (b) Another possible source of a ready made-reflector Is
the automobile headlight. A standard headlight or a spotlight bulb ofth(
sealed beam type can be used. In either case the covering freSnel lens
must be removed. - broken carefully away. The filament of the bulb, was
at the focaltpoint. (c) To build a reflector frrowtcratch is much morie
difficult but an excellent challenge for students-interested in working
with fiber glass. Remembar that a paraboloid can be thought of,as formed
by rotating a parabola about its axis.

Procedure: Draw and cue out * parabolic bending form from masonite or
plywood using the equation x = 20 y.
This gives a focal length of 5 cm. The formula x2 = 4 ay length. With
this form bend a number of lengths of bare #12 copper wire tb match the
edge of the form. These wires may be joined together at the vertex to
produce a grid over which the fiberglass cloth is stretched. ,(If

desired the parabolic grid can be strengthened by circular rings of
wire soldered in planes perpendicular to the axis of the patabaloid.)
After the resin has hardened a reflective surfAce must be applied.c-
Then materials of very high melting-point can be observed.(careful/y)
to melt in a refractive crucible placed at the-focal point. If track -,.
ing is desired the parabolic dish maybe secured to a telescope tracking
mount available from such sources as Edmond Scientffic Supply.

lOo

-96-
7

.



c

LESSON IV

PURPOSE: To dimonstrate the construction and use of a solar cooker - parabolic
boat type (parabolic cylinder)

A

SUBJECT: Mathematics and Science.

0

CONCEPT: Demonstrate one of the alternatives to fos'sil fuels as,a source of
energy.

REFERENCE: Mathematical basis can be found in Analytic Geometry, Gordon Fuller,'
published: by Addison Wesley.,

ACTIVITY: We are told that even wood as a fuel is in short supply in many
parts of the world. Direct applications of solar energy are evident
throughout the recorded history. 4le take one slightly more sophisti-
cated device to demonstrate the pse of this resource.

Materials: 2 - 30 x 30 cm pieces of cardboard -,plywood, particle
board, masonite if Cutting facilities are available.
Sharp knife. .

Fastening materials - tape, staples, thumb tacks.
Reflecting material which can be formed easily.
Device (spit) for holding food in proper position.

ProcedUrel,Draw or mount some form df rectangular grid onlone of
the pieces of cardboard. Refer to rtference materials
td identify the position of the parabola.
Let the opening of the boat be 20 cm. Then the parameter
ra" is ,equal to 5 cm and' the equationlor the parabola
x = 4 'ay becomes x = my. Using the'eqdqtion in the.
form y = 1 )42 or y = .05 x2compute a set of ordered pairs

20

(x,y) -10' through = be

o

for x cm x +10'cm. This can
done "by selecting x'= 0 cm through 6.- + 10. A desired -

degree of accuracy in drawing the parsbola can be obtained
by choosing an appropriate number of points. A sample At
is°shown.

x 0 .5 +1 1.0'.0

,y 0 .01. .05 .11 .20

x 4.5 5.0 5.5 6.0

1201 1.25 1.51 1.80

x .9.0 9.5 10

y 4.05 4.51 5.00

2.5\ 3.0 3.5
,)

.31 -.45 .61

6.5 7.0 7..5.

2.11 2.45

4.0

.80'

8,0

2.81

8.5'

3.20 '3.61

Plot these points on the 'grids and cut to shape. Attach
the reflective Material to the two curves. The spit should

. be inserte through holes on' the' Y-axis about 4' cm about
P. the _origin. Since the focus ig at the top of the boat care

should be exercised.

, e

101.
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LESSON V

PtIRPOSE: To understand :he potential
of wind power.

f

of and stimulate interest in the future

k

SUBJECT: Science, Social Studies

CONCEPT; Today most of our energy needs ye met th,rough the use of fossil fuels;
however; other sources available includesolar, fission, fusion, hydrer

'-efectric, geothermal and wind, the second most_abundant source of energy,
vailable,to mankind.

,

REFERENqg Oregon State University ,Study on Magnitude and Deployment .Sc edule
, oT Energy Resources.

Energy Technology, Wm. Eaton, ERDA, Oak Ridge, Tenne'SLee.

ACTIVITY: Discuss the Ilistory/backbround of wind power from the ancient Persians
through.the 19th' Century to the present day.

Investigate the economic potential of large stale 'wind ef6rgy systems
with the rapid irowth of fossil fuel costs.

DiscuSs,the problem of wind availability'and itfs unreliability.
Include assessments in progress, location of sites or.areas, and
batk up systems.

°

4
Discues,potential application through highgrade energy in the form of
eledtricity_as well asdirect mechanical coupling. Include non-
utility application.

Discuss expected utilizationNowqe4r 2000-2010 and beyond.

. 102
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EXTENDING ACTIVITY:

1 ,

. An Investigation into: WIND POWER

,

t Goal: To investigate the pote9tiS1 power of the wind este source of energy.
4 i

MATERIALS: Windmill model-, small fan dr hair dryeror bldisqr, pieces, of card-
'board to block off wind (size depends on type of wipdsource used).

ACTIVITY: This investigation can be perfqrmed by the,teacher*as a demonstra-
tion or by a group. of students as a laboratory investigation. If
done by students have them answer the following quedtions; if done as
a detonstation use thee for guiding class discussion.

I. Exarine,,the Model windmill. Which way will the blades. on the
windmill turn if-wind hits them? Turn,on the fan or hair dryer'
to fin! .out.

i .

2, Usea piece of cardboard to choke off the wind going to the
windmill: A,Then the wind glows down, what happens to the windmill?,

0,,_ 3.' Continue choking off the Wind lantil the windmill stops turning.
4, Is a minimum Windspeed necessary. to turn the blades/

4. Move,the fan'quickly to one side of the windmill so the wind-,
changes direction. ,Doesthe windmill change dire.ction? Why?

,

5. Tu rn the aP to its hilliest speed so the windmill is turning, very
"fast. Nqw quick,ly move the fan around the so the, wind
rapidly changes .direction. Does' the windmill resist changes in
direction? If so, why? Would this reduce the efficiency of the
*indNill?

6. Bowdo y6u think this turning windmill would be useful to man?'

,-
7. ,Do you think wind energy,would be useful in Florida? Explain44

your answer. .
, I.l

For further investigation: '...-'

1. Write a report on 'how electric companies make electricity and
how Windmips could be used to make";, - electricity

9.

Write a report, on the latest developments in windmill teohnology.
Describe the different designs being.tested"and the advantages and
disadvantages of the designs.

3. Build a model of a. Savonius Rotor type windmill and'report on its
advantages over a conventional windmill design. ,:

LESSON'VI
( \

ik
PURPOSE: To examine the origin,

\
nature, use and technological advantages and

developments of geOthermal energy.
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SUt..JECT: Science, Social; Studies

CONC1pT: Geothermial energy; theheat,,deep Inside the earth, is a vast potential
source.of useful power which shouldbacome available forte wide variety

°of iirdribrtant applications as edonoMic exploitation technologies are
developed

..

RESOURCES:-Geothesmel Energy, Energy Research and Development Administration,
Office of Public ;Affairs, Geothermal Energy, by-William W. Eaton,
Energy Research and Development Administration, Geothermal Energy,
No. EDM-526. Proceedings of Conference on Magnitude and DeplOyment
Schedule of'Energy Resources, Oregon State University, 1975.

ACTIVITIES: By 1980 it is expected that the electrical power produced by the
.geothermal energy at the Geysers will morepthan,meet the requirements
of the city of San Francisco "Energy News Notes", March 25, 1974.
.Have the students re-aearch'the energy. requirements of the city of
San Francisco. Have them prepare a twer on the production of
geothermal energy:at the Geysers.

Place on overhead projector the system for extracting energy from
. a dry geothermal reeervois .on p. 9 of Geothermal Energy (ERDA).
Discuss Normal Thermal Gradient, Magma, Location of Geothermal Resources
Environmental Effects, Future Prospects.

Have the students make'a list of the active geothermal areas in the
United States.

r
Have students write reports on various topics such as history, gene-
rating electricity, geothermal technology, prospecting for heat,
drilling technology, dry steam wells, wet steam wells,'"qc.

Have the students prepare a table showing the approximate relation
- between investment, energy'cost and financial return for geothermal

and petroleum-based electricity. (from data giyeri,in handouts).
r .

LESSON vir

PURPOSE: To stimulate interest in hydroelectric power as the only source
available needing no significant additional technologifcal develop-
ment to gain an economical level.

-- 'SUBJECT: Science

CONCEPT: In the broadl field of energy:sdurces available hydroelectricity is
Unique in that -at the present scale of application no additional dev-
elopment time, or money is needed to meet an economic level.

REFERENCE: Oregon State University Stud); oh Magnitude and. Development Schedule.
of Energy Resources. Energy Technology, by Wm. Eaton.
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ACTIVITY: Discuss the recent trends in Hydroelectric Power developments, in
, the 50 states. '

Investigate the adverse and beneficial effects.of stream flow regu-
lations by reservoirs.f.. Include the adversd and'beneficiai effects{
of large land masses required. Discuss the,distracLve and aignth-'
cant advantages.

Discuss the "no emission" problem to adversly affecting, air quality,
and .the "no heat" discharge.

, 7'

Disc4SS 'the availability of sites remaining and the-feasibility of
using -the sites available in regard to the distance from consumer.

Discuss the political aspect, the sentiment in Congreds and President'
versus ttie need, for energy.

LESSON VIII, Part A

'PROBLEM: Alternative-Energy Sour4-- arbage!!

,SUEJECT:, Ecology, Social Studies, Environments) Science, Economics

CONCEPT: If fossiL fuels become'scarce or too expensive, alternative fuels
will be produced from garbage which'are cleaner and cause kiss.
pollution.

;REFERENCE: Rocks, Lawrence and Richard P. Runyon: The Energy Crisis, Crown.

.

I Publishers; Inc., 1972. . : .

"Better Ways to Use Your Trash.." Changing Times', 30:4547.
April, .1976.

"Turning Trash into Energy: More Cities are'Trying It," U.S. News &
World Report,.67-68, October 20, 1975. ,

ACTIVITY: 1. Havestudents.find out from their city or county government what.
resource recovery programs'nre in existence _in their _area-

,2. Invite'the So11d Waste, Manager of your county to present 37program
on his field.

LESSON VIII, Part B
.?

PURPOSE: To show students hOw methane gas can be produced from waste pQductp..
P

SUBJECT: Sciencd

MATERIALS: Empty CLOROX bottles, rubber tu4ng, a'be4 jar, hose clamps,
.aquarium heater, thermometer, straw, chicken manure.

105

-101-



',

ACT/VITY 1. Mix the-manure And straw together:
2. Place 4.Cups of maqure in each ;Clorox bottle.

3. Secure the tops, with hose attached, on the.botfle.
4. Attach tubing from the bottle to the'bell jar.
5: Put 2 Clorox bottles in'a small foam cooler.
6. Fill, the cooler 1/2 fUli of water.

7..Uee the aquarium heater taheaf the ,water around the bottles
to 98 degrees F. '" '

Set the methane generator aside for 48 hours., checking the

temperature twice aday to maintain the 98 degree temperature.
\,9. At the ,end of the second day attach anotiler:tube from the

valve on top of the bell jar to a bunson burner.
10, Release the hose clamp, pertitting gas to flow into. the bell jar.
1.1. At the end,of10 minutes open the valve on the bell jar and let

the as ,flow to.the.burner.

12. While opening the valve on the burner strike a match aboye the
burner. r,L

EVALUATION: 1. Does the gas on the bell jar have a color? Does it 11,;ve an odor?
'42. How, long did the flame last before it went out?

3. Compare the.flame coming from the burner to the flame of a candle.
Which is hotter? Why do` you think,so?

4. How 46 you think the gas was,produced?
5.- How could we use, this gas to help our energy crisis?
6. How might this gas affect our environment?
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