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Program of Science and

N
College of Education

Area of Instsuctional Design
ahd Personnel Development .-

) 'The Flonda StayUmversny

HumaneAffairs i
ience Education™ +
Sdcial Studies Education

Dear Educator: . oo

Educatlon in Florida's public schools is developing, a national reputata.on

for highly innovative and enllghtened programs that uniquely respond to

Schools in Florida reflect the velues, norms, and con-
cerns of current society. The responsiveness of. the Florida -system is
largely due to the highly skllled classroom teachezs empl.oyed by the sys-
tem and the flexibility of “the.curriculum. .

public interest.

i .Recent publlc awareness of environmental ‘and’ other energy-related problemé
o fice of I'mvironmental Education
s office” it strategically 1dcdted
tlbn‘s staff and enjoys a unique
The field staff of this office
rs and.principats throughout the 67
ch district and each school within that
tal educatlon

led to the establishment of the Florida

. w,lthln the Department of Education, .

. @ivectly-on the Commissioner.of Educ
S _promlnence in state educatlgnal S
.. are regular contact with téa

{ school 'districts in Flori

A frequent need expressed by ;teachers was for SpeCLflc oontent )mstrugtlon‘
. in the_realm of_ energy education and ways to teach energy education in its
) hroagest’ scope. Teachers’expressed the -desire for workshops that would
" open a'new content area for them but within the subject matter:they cur--
Science teachers wanted to leam more about the Yechnology
of blolo'glcal and physlcal ehergy systems;.home ec momlcs teachers expressed
interest in- explomng the many dlmenslons of energ use and conservatlon J.n
- areas that relate to fa:;d_ly 1if¢ and personal values. ’

/; I rently teach.

Lo A e e

‘ Volume

IR) s 329677 :*n

/ o

Tallahassee Florida 32306 )

ctures.

district has a *person respon51b1e for g.rrplementmg enviro
» “This structure of field coondlnator, district contact, and school resource
¢ -perbon prov:.des the ;nechamsm for unplemeht:mg enérgy educatlon programs in
=7 .  Florida. , . / , )

is avaJ_lable from the Bducatlonal Resources Informa

" \
e

o
e »°,

B

Rodney. F. Allen

A

These

. These energy unlts were developed by Florlda teachers in® P;alm Beadh 00me
€o. hélp better understand energy, energy’ conservatlon, and llfestyles
tldn Cerrter

o

»,'Fhe Ehvn_mmnentaf Bducatlon PrQJeCt at Florlda State Um.vers:.ty has worked °
‘closely with the Florida Office, of Ehvnromnental‘fEducatlon td provide a .
Series of in-service teacher training workshops' throughout Florida.
- workshops deal prlnarlly with specific content areas such as befach ecology

. " or spec:.flc implementation sjratégies such as developing valuing skills.

A . I_ast year, over 100 such workshops were conducted in Florida. ‘
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. FOREWORD

o~

*

_ Enerigy education is mcreasmgly a natlonal and a rersonal need in .
~ América. ' School-based educators - have a diregt and erredlate impaet ©
‘on, energy dohservation throughsstu ents Four* genecal goals for school-
based energy educatlon are: | . - . o T
1. The. studen;t—c;Ltlzen will. mdemtand the sc1ende and tech— -
‘ noiogy of.energy and its per\zasxve t‘ole in, the universe, o~
in llvmg systems, and in human systems (e.g., national, -
gldbal« polltlcal economic, and socml systems)

AN

.
'

2. 2 The stpdé.nt-c:Ltlzen w,l.ll be able to make mformed and fair )
judgments on- energy,optlons as they arise,.3eing able &nd
-w:lllng to partlcl}r)ate in the polJ.tlcal decLSJ.on-n)aklng
process ) . - .
The, stude‘nt-cltizen\wﬂl be able to make pensonal llfé-*
style tommitments Wh;Lch are consistent with energy
- realltles and are mra}lyx respon31ble . ,

b. O'I'he student—c:Ltlzen will be aware of and prepared for par—
‘ t1c1pat10n oppor'tunltle‘s in settlng energy policy and in.
encourdging energy conservation at the per*sonal local

' sSLtate, and natlonal levels ..

- . £

educatlon objectlves 5, responp:mg both to* student and natlonai
lechnbloglcal advances may be spectacular D:Lrect leglsl ién :
In the leng ‘runs however;’, 1t is’

ff

+

‘ . R, s .
'AFRAMWORK-E’ORCURRICUIA c e e T

c?u <

L . . 0

.A cdnc%ptuai scheme for the development of an energy educatlon cur'mculum,/ n

‘ms devel@ped as part of the Flofida State Umvers:Lty s éenepgy education

p;cojec The tentative llstlng of MAIN IDEAS provices a method thmugh

which- lnqulry and reflecti {e lessons can be developed The, flex.lblllty
ak

of the- ilstmg enables units to. be produced that are appropmate for any _‘
grade level . ! .

i ’ - 4 -

The MAlIN IDE.'A., are grouped into three ﬁmctlonal categorles

1. “The Unlverse of Ehef'gy e o)
.. lelng’ Systems and ,Eher*gy '

Soc 1 Systems and E‘nergy . o~

-
[y ]
= -

Universe of Ehergy" and "Living Systems and Energy" outline scientific™ Z_
‘fundamental to basic energy concepts and erergy-flow models of which

are a part. "Social Systems and Energy" sets forth fundamental

s im social systems, including: governmental, economic, and moral .

¢
f L8 3-‘.
-
T

7




Lo -systems, the understandlng of Whlch is v1tal in mak:.ng de01810ns affect-
. J_ng the peructlon, dlstrlbutlon, and consumptlon of energy resour‘ces

S SR

e, ThJ.S 1lst of WN IDEAS is focused upon "energy- conservatlon"——demslons .

- by ‘individuals, dec1$10ns by groups’,. arg_systemic- -dedisions on matters ¥ A
- - 1 affecting energy . resources, These decisions range from whén and where to Vo
-4+ . turn gna light balb, to personal lifestyle commitments, to vast matters: '\ L .
Lo of soc1°tal/globa1 plagning like deslgn and incdustrial location. This is \
S extensively rewritten form a schema produced by the John Muir Insta.tute Ve :
" ., fonr ']E)nvmo(mnental Studles T \ )
. : * =~ L . . ,’a ) _.v
' . 4.'\ '—".‘ h v K o X o [ “ -
‘ ' _ STRANDA 'IT—EUNIV.ERSEOFB\IFRGY o e
X - :‘. .p,:_l.« Eher'gy is the ablllty to work. O . '_ . . ! _
S P ’*\2 Ener'gy eXJ.sts in ma,ny dJ_fferent forms, J.ncludmg llght > e -
A | energy; electrical’ energy, mechanlcal ener'gy, and Heat -
-t r ener'g( : ) )
\\ . sl Changes in, the motlon or p031tlon of matter only occur ] L.
¥ when energy is exer*ted. R R )
L S .o : ¥ ’ - .
A Almos‘t all of the ener'gy avallable -on earfth comes fmm
’ . the Sune. . °° . R . .\ “ i s
i . 5. The earth is an open system Whlch constantly receives . . S L
© - T solar energy and which constantly glves off heat energy. ' .
- : .. 6. Life can ex1$t on' earth only because of the constant and Co -
S ,  Steadyrarrival of solar energy and, the equally steady LTI . .
[ loss of heat energy into outer space. ' . .
«’,b: . . N : 3 -
. D Mach:nes and living organlsms change energy from one’
o " form to arbther ) . ‘ T
\ Aot R —
. 8: Ener'gy can be. changed but it can nevenbe created or de-.. .
, stroyed. S
! '
9. Different forms of energy abe able to da dlf ferent amd(unts v )
v ... of mrk. , . T . i L ] * T
- .o 10, "‘Kinetic energy refers to any “form of ener'gy <hat 1s actlve— o
A v : ly domg work L O X \
o S 11 Potentlal energy “refers to. any form of ener'gy that is in- " ,
o active or stored. All matter contains potential energy. Pl aha
- *, \, . . ‘ :
12.° Sources of energy for future use-include organic -matter, -
nuclear materials, and solar energy. ° . - ‘.
+ > - ¢ » 4 * )
Lo Lo ) STRANDB-LIVDIG’SYS‘I’H"SANDENERGY - 7 ' IO
1. A1l llvmg organisms require energy to maintain such char— '
acteristic functlons as mbvement, responsweness growth, oy

Voo reproductlon, and metabollsm ' ¢ .- )

ERIC * A ' )
. PAruntext provia c N ’ R . . [
. . . Fooa,
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Gregrr plans (producers) are the.only form of llfe that can .
) .capmre the energy ayallable in selar radiatien.

ot

3“ Organlsms, like
‘rectly.
Organlsms “that break down dead an:unals and piants into

melecules and atoms are. decomposers
-ally bacterla afd fangi. - . ‘ o

" producers to consumers is a complex foodweb cal_led an ener-
-\ 4 pyramd :

3. (People use energy'to 1mpzoye their envuonmental condl‘tlons, .t
| to power machines, and to maiftain culture. . '— :

,People l:LVJ.ng in technologlcal cultures have greatly in- -

‘few hundred years. . ‘ e '*’.;,

.. and ‘as old sources have been depleted or found to Be less- ’ &
’ des:trable . " -

'People use energy to create and sustain special ecosystems’

They do ~

it by. means of a ch reactlon photosynthes:Ls ) .. : .

, -
hlch cannot- capture solar energy .— °
obtain energy fro 'green plants either directly.dr irdi-

These “green orgamsms are consumers. -,

- Decomposers are ‘usu-

Feed:mg relatlonshlps betWeen producers, corsumet*s, and de-
composers form patterns called "food chains' or "foodwebs"

that déscribe the paths by whlch energy is Transferred from
one orgam.sm to another. B

. -~ 1
. ' . <

The overall pattern formed by the movement’ cf energy from

‘ - ) ' . . : g ¥ *, Q;‘%i,
ﬂows through a‘living system, it Jmposes order— -
tlon on that system.

As ener
and orgar

Undér certaili cénditions, energy sthed in \he trssue of -
dead organisms may become a 1fossn_l fuel

»

»

L STRANDJC-SOGIALSYS‘IE{SANDB\IERGY . .
. rd o
Al geople aust consume energy ;ta stay. allve - L. : . e

People tnansform and manlpulate energy sourc:es to satlsfy ) ) o '
their needs &hd wants. . ‘ oL, - °'

(3 . . N

People are among the very few organlsms that tige large ‘quan- ’ : .
tities of energy resources: " ’

‘ >

. .People have increased the:r consumptlon of « mergy resources .

throughout history. * .\ R N

- \

creased their consumptibn of energy resourcos in the last

LS A

Sources of energy have changed as new types have been found v *

b 4
The major sources of energy have changed from, renewable : !

ones such as plants and animals, t<\depletable ones such ag - )
coal, oil, and natural gas. . o
* : 7




~

- ‘such as cities, recreation areas, and agricultural areas.. -

« o T . i - .
10. People have used energy resources to increase agricuyltural . ) i
yields and thus mcrease the amount of feod energy available ) ?
S . to them. - § o . . 5
i .~ D N “ -'i."): s ] )
11 People are beglnnmg to ' ook “toward energy r*esources that
' are nondepletable . . . .-
12 All soc:Let:Les have wants gr‘eater’ than their r*esouro@ are’ L P

able to fulfill, creating the conditién of scarity. Economic
. Systems, governmental systems, and morgl systems are used to
. give direction in allocating scarce r*esourca,s, including
energy resources. .o N y
Energy consumers have interests, obligations, ri’ghts and
,ideals ‘'which goverh their personal and collective constmp~
‘ "tion of ‘energy resources. .

. 13.

14. Energy producers have mterests, oblications, mghts and,
' idg@ls which govern their productlon and~ dlstrlbutlon of .
energy ‘resources. ) '

Social systems, includi.ng overnment,”the ecénomy, and soci-
etal networks, have interests, obligations, ideals, ard rules
- affecting the production, distribution, and consumption of ' -
, . . energy resources. | . - B
- . 16. Individuals, groups, and the society-at-large face confllcts
. . L of self- J.nterests 6bligations, rights, and ideals as they, :
’ make choices or rules affecting the production; dlstrlbutlgn, .

15.

[

and consumptlon of energy resources.

17. Energy conser'vatlon deals with increasing the efflc:Lency of
- energy use and decreasing the amount of energy used.
W , R ' ) ;
- 18. Social systems that regulate- erergy supplies and use are im=-
' por*tant componerits in energy conservatlon |
) »
. " 19. People as energy consumers and dec:Ls:Lon—maker*s areé md1v1du-
* ally and collectively responsible for energy conservation.
.f . The str*ands MAIN IDEAS are tools for envnromnental educators involved - o

in the develo t of energy-related materials and teach:mg uni Be=
cause of thein nmltldlsc:Lpllnary nature, they can be used in both formal
and non-formal educational settlngs T. collectively, the, strands and
MAIN IDEAS can prov:Lde a core’ for the development and Jmplementatlon of 3 i .
viable energy conservation progr*am . '
> Today, more Americans reallze that the energy cms:Ls is real It is not -
another series of doomsday forecasts,vnor 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 deal with it. 'I'hls packet of o
activities is a step forward. X '

Lo . o
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LESSON I , L e ) -~
o . . 5 . "
’ ‘ hd
. Purpose: To define energy. . . Lo .
. , : \ -
. ' SUBJECT: Any subject area. . ot ¥ .
N . . CONCEPT: Energy exists in many forms. - : = i e
L 4 . o \ .
\ .. . ) g .
-, REFERENCE General reference sou\rces «and periodicals.‘ A .

-~ [ N ‘ !

ACTIVI’_I'X,;. Students will spénd a class ﬁeridd in the school library (resea\‘rc‘h- .
c ~ ing the various_forms of energy in preparation for individual®r %

' group present:ations bej.ore the class. Each student, or.small.groip
R ’ will choose or be astigned a subject for his class. prgsénta’tiyon.

The following is a list of possible subjects: _

. . ' % ‘
e . Energy i *  Electrical energy I A T
. " Work~ ) . Chemical epergy D
. Potential emergy . Magnetic energy . } EE R
‘. ’ Kinetic energy Nucleéar energy \ (.- _ ./.f CRI
~  -Heat enérgy ™ e . .ot , o)
, - Sound Energy T s T fo o
* Radiant energy (light) L
Mechanioal energy - 8 ) .
) ’ re i) oL
! ' . Following the students' classroom presentationsy the teacher will
— L present tg the ‘class examples of energy being used and *have t:he
students. idéntify the types of energy involved .-
“’ . & s . . . v ‘:U
: o) For example: . ‘ T,
e = . Walking = Chemical energy converted to meghanical energy ai'sd“'r
. . " . o’ heat energy and’dding work. T A
0 \ © -An explos'ion = Chemjcalk energy convert:ed to heat: light, sound\/
" - T -~ and mechanical energy. A "/ ' :} . _
o - ..‘. “ B3 S\ . hd - PN

., o, . Flashlight: Chemical energy convert:ed to electrical energy
vhieh is co;xvert:ed to iight heat, and magnet:ic

. ' . ~

‘ .~ . energy. -
€~ -
) i\, ’ Food = Chemical ,energy,,pot:ent:i’al energy‘ . h
EVALUATION: Ask the students for ot:h,er exémples and discuss thé& types of gnergy
e involved T . o
- . . . , g‘° . g . -
s LESSON II - | . oo -.. . .
& .:PHRPOSE. To measure energy.. S . . . . - 8
"&‘ R . }‘ » \” . ‘D . :
SI;BJECT° Any subject area. b ! T LT
[ ) , ' , ' :
— CONCEPT: Each of the forms of ene%gy can bé meastred, . .
o Y . Y ;\;-‘ - N . . N )) _E K
. i . . . i N ' . ' R . i f;
: L . & 12 o |

. -

. .
.
. . * .
L3 < M -
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: . . -
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s . REFERENCE: General reference squr'ces‘ and periodicals. :
AC_TIVITY:I Student‘é w:lll“spénd a class\period in, the school: 1library reséécﬁ; »
. “,« . int the terms and methods of measurement of the different types-of
~ . . energy. They will formismall groups and research one of the types : -
] . of energy.in preparation for.a“‘-clasg_p:esentgtion.

: . ‘ . ) v ‘\ ’ . ® >
EBVALUATION: Following the class presentations and,discussion, studertd ‘may

- ' ) take part. in measuring energy'wit.::n‘.t:hermométers, volt and ampere
. ' C - méters, light meters, torque gauges, .scales, etc. as availability
. . . of equipment permits.  They may alsa check the. information plates . .
- . Y om various appliances and pieces of equipnent to see how ‘much Y
-, \ energy. is used to operate the item., - » | )
4 . ) ’ J to. P 2y . Tl
. LESSON Y11° . & %y PRI
. - . J . . ") “ ' ol %ﬁ :f . . “ » a "‘ . ._a,
P PURPOSE: To determine whether %He” ﬁégfe’nt oil shprtage is fact or fiction.’
. x S L . 5 el . '
. : . L - ‘B “ty . . ° te -~
- SUBJECT: Science - So¢idl §fudies - R <
L S~ > o . . ,t . . . .
. _ ¢ CONCEPT: ‘Pregident Carter, in his ene; address to theé ﬁat:lon, stressed, the - ,
- N , energy crisis as the majof problem confronting the nation. Yet, -
Lo . »+ ', . magy.reportd are-being vritten stating ‘that thére ;iq really no _ .
[ .:7 .-, ... tritieqk shortage=of oil fiow but*that it is being fabricated by the .
i N O ¥ | | coﬁp%nieé"fig order t6 reap huge profifs. - This fact or-fiction
n :,_';.1_$',;'- of - an"oil s‘hbi:‘.ggg_e must Mkgresolved so. that” severe g:hgewatiop_ LA e
- o wdi o0, - measumgs w:lll, be ,acc)eptgd‘by the people. - " . RS L
ACTIVITY: Familiarize studentswith the t¥pes of referencé material that could. -
. '« ' be used to research thisiproblem:¥ Current newspaper articles, Time .
e R or Newsweek magazines . economic reports and other ‘sources particularl,
. ‘f\; those dealing with quarterly profits of oil companies should,be. uged, . ot
SR . to analyze the s tion. IE_.:lni_g"hn be particularly beneficial .to - .
e e, _ diwtde the clas intg @ "'pro.and con" group. ‘Oral reports using charts

, and visual aids, prepred by the students, shquld be required and the
‘ - %2 students informed that they will be evaluated on ’the basis of their -
T Teuta . reports. - ' _ ’ T -
S |y “r N ' < 7 Sy Al
:,“3'&’-3? ., R 4 o ' b

ST LEssoNTIY - S .o B \ T T T

e

- . 2

S
0

L AR M - ST P ‘
. PURPOSE: |, To, understand t:he"‘ix’lcreas:j_.pg need for efiergy conservation- due to
. our changing life styles from 1800 to 19704 % * e T
' ’ i N . ‘ - ‘.ki‘,.,\- * =7

4> I * * + | . . EaEE G ' « k
: . ~YUBIECT: SocidliStudies R PP e TN g
@ .. A

4. Bo

Ny RN Y
» ! ~ L > . TR

~'' CONCEPT: Within thé fast. 200 yea%s)societ;y has become- more and ‘moly_:e' ?é}éhaénf. .
- on energy resources, primgrily fossil fuels, ... T \

’n
' 4

. - o - - -
L. - . . . 2 a s .
*.»~>. REFERENCE: Encyclopedias and history books- .availaBlaé%n a library , T *

N
” - »

o }

. A
. 11

. . MATERIALS: Poster board, felt markers, yard stick.. I -
» ‘ . ~ - .‘ - . 'lb :A - a . B ..
. ACTIVITY:, Divide studesits‘into groups to trace the changes in the following .
: are\%s sincerappr%x;mtely 1800: pdpulatidn, transpontation,
. T ey . "/K, N - .7 ° ) ’ .-

. e

ye + . I - L P
“EL’:‘ * . ‘,._Mf.\' * L. . -

o
N ¢
B _9_ . o . . - s
3 e = .
. N Ty . N N " o - . di}t% 4
" . . -
v .
. .

v ... 713
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” - communication, lighting? foods, fuels., Stadents will do their
v T Cs "~ research in the library. Each group will.f111'in the part they are,
. L responsible for on posters set up as a timetable.
’:%:‘}.‘ f 1 . . . .
V‘%\ . When' the ‘timetable. is completed the class should discuss the . _
. K\ . significance of the changes in life style and why these changes -
N . haue/ caused the great increase in the use of electricity and ®
L ~ fossil fuels. — U«
i }; o e : . vY ¢ = )
' . LEssoN¥, . © ° 1 - : St LT

. L]
A i , . )

. PURPOSE: To reflect upon the ‘nature of "Energy Crises" egpecially the one
e ! \ * ddring 1973. o I L

[

. L *
SUBJECT: Ecology, Social Studies, Environmental Science, Economics

CONCEPI' Shortages, such. as ‘the fuel ‘crisis of l973—-what caused it? will -
it happen again? What must we.do to prevent other crises?

R REFERENCE: The Fuel Crisis, The Associated Press Special Report, 1974.
~~Filmstrips & cassettes - approximately 27 mninutes) - -
- . "People are Still Wondering--Is Energy Shortagé for Real" - )
A . U.S. News and World Report 28-30 May 9, 1977. . < i e

ACTIVfTYE 1. Discuss ways our, economy and lifestyle came to revolve ’
' around fossil fuels., ’
‘ 2. Make a collage of ways Americans waste energy.
. 3. Describe some iﬁconveniences resulting from’ the energy "
PR »  crisis and list some long-range effects of the crisis on
; ( ‘ ’ - our American®way of life.
Vo PO 4.{. Discuss how environmental .concerns come into conflict wé;h
. 2 the develbpment of energy rescurces, .
’ 5.{ (Namp-at least four potential sources of energy in ;he
< ure. Ca _
‘ -A5 6. React to the following statement: . .. !
'g . < Dr, Paul Ehrlich is quoted as saying: . : .
"The mini-crisis of the moment is largely a ja‘e,.lThe
real crisis is *just around £he corner." ‘ .
7. Profits, -laws of supply and demand, favorgble or unfavérable
tax laws, ease of production and production ¢osts, are z2ll
considered when companies decide where to refine 0il and where

. -~ fh ?%. . K to sell it. Should moral judgements, concerns for fair -play
, - ‘" or:patriotism play a part.in thesé decisions? Explain y ]
. ahswer. . . . ) . v 4
. ; . ). N //.
OPTIONAL CONTINUING ACTIVITY: ° ( : -

Have eaoh,student submit brief written reports (and oral reports ‘
) . before, the class),.on energy related items that they discover in the news

Eias- A ' media, The writtencreportmshouldlhave the news clipping attached (if
- . \from the print media)., The stydent’ reports should a) summarize the ’
T < T news item and™b)" offer.reasons why the news item is connected to the
- ) ‘ ”‘ students' 'lives. Thesg-news items CAB™ be£iled-as d“reference source

g . . . for later student reading.an49research eﬁﬁgn;gJJ(/" . L
AT ¢ o g =
Q ‘v . ) . i _10.. . B —— ° o <
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'?LESSON v;PartA'. B , 0 n

Ny YT .
. PURPOSE: To examine uses of ehergy in ‘our presert lifestyle and to develop
’ alternativea ‘to those uses,

... SUBJECT: Science orSocial Studies - _
V‘: . :. - .

Fa
- CONCEPT: Energy, its production, use, and conselvation axe essential in
ol the maintenance of our Sbtiety as we knoy it.

»

N ~ 1

) . 'REFERENCE: " Energy Watch Calendar (published by TRDA),

s ) o * - 'Teacher's Handbook on Energy, Colorado Department 6f Education,
Pt T Detiver, Coloradp 80203, N .
;-. ° N . -
v R RCTIVITIES Develop with the class a list of 15-20 pairs of alternative ways
\\\\;\ . of doing things commonly found in‘our way of life such as the dishwashe: .

: - Vs« doing dishes”in ‘sink, fan'vs. air-conditioner, power mower vs.
hand mogir, bath vs. shower, etc. Ask the students, working in pairs,
to select one -of the alterZEtTves and to comparefcontrast the amount
S I of ‘energy used and the heneéfits received fraom the alternativ they
have selected. Encourage the students” to .think seriously abo the 4
advantages of both alternatives. Ask the class to select one of

. alternatives and 1ist thedt- reasohs for the preference. 'Then haVe
v T. the class debate on the varfpus alterrnatives. .
. ,_.4( ) . K .
o, n ', N A . . ’ . .
< LESSON VI, Part'.B - ) e . - .
U : ’ N . f

. ’ PURPOSE: To demonstrate the finiteness of our m2jor energy resources amd how .
g quickly they could be depleted withopt conservation.

' CONCEPT: The students will realize the seriousness &f the fossil fuel .shortage”
¢ 4 and how rapidly present energy supplies are being depleted
L3

= ) REFERENCE; Edergy and the Environment  published for the Citizens Workshops. ‘
. o by the Energy Research and Development Administration L

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

. a game calléd "Doom day." While each group picks a‘"doomsperson,"
N each student will receive an equal number of white, black, and red * *

- ‘ beads, two reen beads and one yellow bead, and, a small box.to

. keep .the beads 'in. The "doomsperson" in each group will receive
. a doomsday calendar. . L ) « T,

—

When the "dodmsday recorder" givés the signal to begin, one person
in each group will decide how he wants the world's energy for that
day to be spent. He;will give up 1 white bead if the world rums.
on natural gas that day,éi black bead if it runs'on coal, or 1 red
bead if it runs oa petroletim: The "dcomsperson' will accept the -
bead and record on the calendar which fossil fuel is being used
that day. Occasionally & student -may.wish to use hydroelectric o <
or nucdear power in order to conserve on fossil fuels, in which %~
] éasq{he geves up a green or ybllow bead. g

o0
‘e
.

’

. The next student in each group will decide hot he wants to spend

‘ N " his fuel the following day, and so om.” . . . /
y. ' * . . ’ \ . . /'\_
/ . , ] . _141_ ‘ . \




3 ' S R
T v v * ‘
) '~ Every 5 minutes the "doomsday recorder" will/visit each g .
‘and keep a running account on the blackboard of hoy the s
is using the world's energy supply.; / ’
3 .4 ' g [ , ,
° ..\, | The game continues with' students mapeuvering { avoid Being the ) s
) N one to spend the-last remaining drops of oi}, /tons , Or
’ ! /. cubic feet of natural gas. . ; .
v v : ’
. W, I The ga.me,end.s yhen the- world's fossil fug are ally gone.
-~ 7 7 EVALPATION: As a clas$, the students will \exbhglﬁ_g«;/_ [deas ?éggfing how SN
. they felt when the game began, how they f£elt "’ t progressed, PR
and how they felt as the world's -energy/ supply/was nearly gone. .
L S ‘ . Be _sure to.get the responses of the pefson yh sed the last bit of 1
SO '
1
"y ' ’
~
7 ¢
¢ s
e
S
A
|| — .
| = |
: 4 ) \ i
i £ ,
. ! N
’ , ~ 4 / . . " D . ~
' . , L ' .
Lo » . j " . J/ . . 5
. - "The energy problem is,complex.® \To understand and deal w(tﬁ'ﬁ' . -
. T e it{] we must learn new thil yg -and tﬁink aﬁndv&, ‘ .
' T agt in new ways. " ‘ o
L ' . g o




At present, in the United States:

»

-~

"gossil fuels:

1.

3.
L.
Qe
6.
$

. 1/3 of the world's energy.

¢ 1)0 b
a, Suppliss approxibately 18% of sresent energy needs,
. b, Only 390 billion tons are economically able to’ﬁ’ -
taken from the ground and used, » = .
C.., An_estimated 3,2 trillion tons are in the ground,
. d, Bstimated reserves will last 5)0-600 years at present R
K : rate, of .use, . n
' e, U.S., uses approximately 1 billion tons per year,
‘éf,‘ ¥ y - y
bt " = ‘
» 2. Natural gas: 4 i ’ |
X ’ y ~ A}
a, Supplies approximately 32% of present energy needs,
b, . Known reserves-in 1970 were 291 trillion cubic feet,
¢, 18 trillion cubic feet are®used each.qear at present '~
r ~and usg is rising,-
~ y d. 4.5 billion cubic feet are used per day, “ : l
;e -Present supﬁlies will be exhausted by 2000 A.D. . ‘n
. - , {" /'
3. Petroleum, (oil): .
e Supplles.apprOtlmately 45% of > resent epergy needs,
. b U.S. has reserves of 35*b0 biliion barreéls, .
" Ce U,S, uses 5.1 billion barrels . year,
‘ d. Estimated undiscovered oil of “rom 60-400 billion .
~ - barrels, s v . & 0 )
: "~ e, Use 14,000,000 barrets of.oil ser day at present, =~ =~
v (3 ¥, . - L
Other fuels? ) . 'ééﬁas -t .
v - "u hC AN , v .
R Hydroelectrgc ﬁower' : ~ . . - - .
2 2 Su3p11e5~apnrOX1mately % of =»resent energy'nBSQg,

5
. \

t

Coal: .

FOSSIL TUELS~--HOW :UCH FOR 1iOW LONG? .

-

People use 30 times the energy of 1J0 years ago, . ° +
Our population has increased seven-(old in 100 years, x

Our population uses 4 times the energy used by their
great—grandparents.

Each person uses Loo mlllion BTUs 6’ energy’ each year,

We have 6% of- the world' s powulatiou, but consume over

Fossil fuels (coal, natural gas o;i),supply 95% of our
present energy needs. .

»

b, }Very Tew new sites for dams are su1tab1e.
4
Nuclear' 2 g’

a, Supplies apnroximately 1% of p~esent energy needs.

b, Approsimatelky. 40 years are. nee.led for the necessary
research and developmenilio ma'te this a more important
energy source, -13- :
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EESSON VII . ' - ‘

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

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

a REFERENCE Alternate Energy Sources——A Guide to Alternate Energy Devices,
' » by Dr. Anthony J. Llewellyn, 1975, .

< * L2

. MATERIALS: A ditto called "Average Monthly KWH Consumption,"/EromKAlternate

Energy Sources--A Guide to Alternate Energy Devices, a large
pester -on which to record | progress of individual classes, and a
ditto called "My Petsonal Energy Savings Account."

. ' LD
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 rahk the other

twelve items in order from those easiest to give up to those,
hardest to do without.

ACTIVITY:

. Studehts divide into growmps of 4 or 5 tec discuss théir choides
’ with each othe?. Criteria for.discussion are:

Why .did you choose numbers 1-3 as being easiest to give up?
.» How much energy would you save im a month by giving up .those

three things (refer to ditto entitled Average Monthly KWH
Consumption)?

too much pain?

) . Bow much enérgy would you save 1n 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.” ,
I'd
YEVALUATION: Each student s record of money accrued from his conservatlon -
measures during the month will allow him as well as the teacher
. . to see just how well he has performed in conserving energy.

-

.
- ~

tﬂ;:.

Which of the others (numbers 4—12) could you give up without /fﬂ




A L4
) N AVERAGE . MONTHLY KWH CONSUM *TION
r . .
Appliances (Cooking) ‘ '
i . AN R ‘\’ . . .
N 2 B o - 100
} Roaster (3 hrs/wk) ................. AP S . 18
L - . :Deep ﬁat Fryer (1 hr/wk)............ e e eee 6
3 i} Broilenﬁq% Rotisserie (2 hrs/wk). R & I
Fry Pan (3 NES/WK) e eeeeraneeeeennane vannnnns et teciei et 15
g Toaster or Sandwich Grill........ T 4
. ' Coffee Maker (4 hrs/wk).......eeveee vunnnn Ceteerteiiieriaa 15
Refrigeration . .Y
. Refrigerator (12 cu. ft.)..... e cens siseitcecctceeseonsennans " 64
. "Refrigerator-Freezer (12 cu. ft,)... R C R R R PP PP 119
Refrigerator-Freezer (12 cu. ft. frot free)................. 173
Refrigerator-Freezer (15 cu.ft. frost free) ................. 195 o
, o Refrigerator-Freezer (18 cu.ft. frost free)......ooeveuuu.... 248
: Refrigerator-Freezer (21 cu. ft. fro:t free).,......umc.rv....254
' Refrigerator-Freezer (24 cu. ft. frost free).....o.eeueeuua.. .297 ,
. . s Refrigerator-Freezer (24 cu. ft. frost free, 3 doors){....... 346
Freezer (12 clU. ft.) iueiciieereenomeneenneonenneseonanoannnes 167
» Freezer (16 cu. ft.)...... B N e ettt eecaaenanan 178
o0 " . Freezer (13 cu.ft. frost free)..i..icivuieinnreneennnn eree...190
. , g Freezer (16 cu. ft. frost free)....... ceoead e igeeeses 243
[ A, “' ’ ' ‘ o . ¢ ! ’
' f Yaundry service - - ‘. , :
- . * = - 4 :
” ».  Washer - Automatic (3 hrs/wk) ....... Ceteeenes e teeeiereaa. . 7
R Washer - Coggentional 3 hrS/wk)..............,t ..... - I
- Dryer (3 nr¥/wk)....... T ceeeeann 2R -1
¥ % Iron {3 hrs/wk)....... e B A seees ... 14
> Hater Heating o
Stand-By Usage, ceeiitetneeeeeenncecanennss P et eeeinennes 30
Family of Four ........... Cereereenaean Cereeeenen cgeeeenen...300
) Add for each additional PersoOn......e.eqeeees. D 75
? Add for each Wad of clothes washed .......000vvecenrnnnn i... 5 !
- ‘ ' Continued on next page...%...
:. - ’ . ' ’ 2 ! ?« k
3 R S oA e -
ﬂ r *




Other Services,

TV - Color (28 hrs/wk) ..... ettt et et e 40
TV -_Black & White (28 hrs/wk) et et et it e MR 30
Radio (20 hrs/wk) ......c..odiniiiiiiieiiinian, e e e 7
. ‘Record Player- Radio (23 hrs/wk) ...oevnivnia.. e R b |
Dishwasher-With Heater Unit (5 hrs/wk)....ccovvvrunn. gesceene 26
i Bed.Covering ~ In Pe Season ..... eses st sssensaenens ... 20
Dehumidifier - In Peak SPASON «.vveeeivionnnnneniieseeeennns 30
Incinerator ........aaif? ........... e eeeo i rieens e e i e 53
Water Pump (1/3 HP 1 RES/WK) Ll eeieaean 15
- Vacuum Cleaner (2 hrs/wk)..oeviiieiiieieeein o, 5
2Clock, ‘Beatxng Pad, Warmer Tray, Waste Disposer :
'Fwoothbrush, Sewing Machxne, Waffle Iron, Floor T N
Polisher,. Hair Dryer, le Warmer, Food Mixer,
Ice Cream Freezer, Heaidtamp, wOrkshop, Blender,
Equipment ,....... e *.....w ....... et ceatee e, 2
Lighting . L : -
4 to 5 rooms ...... G oseoraceosoonnsnnsesoseannsonns e 50
6 t0 8 roOOmMS .evvecrecracnncanonnns Ceeecerecanaes pessecosans . 60
9 to 12 rooms’...... Peveeennn ettt e, S PEETTEER 75
Ventilation' - Fans,. . e . .
\ ) e ,
Attic (15 hrs/w fceoroasnccce s cocecacascerenns eesnseaane 32
Ac¥rculation (9h,r) T ettt e .4

Ventilating (12/ : i eeeneenea Ceemee e Cesraennn 13




A . ‘

y MY PERSONAL ENERGY SAVINGS ACCOUNT o .
How much will power do you have? You'are being chalienged
to sitop using energy you do not absolutely need,

& ' . .

Here is your energy savings account record to keep for oné
month, BEvery time you want to use an appliance, etc,, ‘but- don't,
recgrd the information and deposit $5 to ycur account, If you do ..

. use an appliance or energy. source you decidel to give up, withdraw
$5 from your account, .

s} . .
Each week your class' savings will be rocorded on a large
poster in the room and a prize awarded to 'tho class that saves the
Tost.energy~at the end of the month, '

-

* | DATE | APPLIANCE OR DEPOSITS ' WITHDRAWALS BALANCE
: __ENERGY USER .

T

- t

Pt [ .k &




LESSON VEII ‘Part A

¢

PURPOSE: To study families' use of energy and how they @an conserve.
Uk ¥ 2

\  CONCEPT: Yost families are energy "hogs," but can save themselves money
and "headaches'" by becoming aware~ of how thley use energy at home.
REFERENCE : l"How to Read Your Electric Metef," published by the Florida °

vt Energy Office. s

~ P N ¢

MATERIALS "How to Read Your Electric Meter" and "Energy Conservation .
‘Scoreboard",.and'a class set of Censervation Comparison Fact Sweet. )

ACTIVITY: Today students are bringing back their "Energy Conservation’ R
' _ “Scoreboard" completed after two months of recording their daily
KWH consumption at home. . .

Each student wi11 receive a-Conservation Comparison Fact Sheet
to fill out. using the information gathered from his Energy ' .
Conservatlion Scoreboard. He will answer questions 1-6.
\ - ) ° - ' e

The students will then divide up intc groups of 4 or-5. Each

- R student will.d#cuss his Energy Conservation Scoreboard find-.
T ) ings with the others and ask for their ideas. These ideas can
be recorded in question 7 on the Conséetvation Comparison Pact
Sheet. . ‘ ‘

-~ .

N s W
’ 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 blackbos;Q. . B
/ “"b:".‘tg * ) » N , }. . . * . ~ . -
¢ The class periodrends by having each student decide on the = ' "
practicality of th&_conservation measures the others gave him.
. He records his responses in questions 8 and 9. ‘

u " EVALUATION: The evaluation has already beenaaccomplished during the comple-
tion of the Coénservation Comparison Fact Sheet. .
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Aruitoxt provided by Eic:
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Aruitoxt provided by Eic:

v — a~ ~
- ALY 109 N
READ LEFT __ g g g \3 2,8 ‘
. RIGHY -
To ah 45¢ abe . «
. NS
4 5 P
There's nothing mysterious about rcadtna a mgter -- in fact, tt's easy. ,Take-a .
look a§ your meter -- Lt has five (or noaazblj Jour) drals. Note that some aral
hands turn clockwise -* and some, counterclockuviee ¥ ., - -
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After group meetings, answer the following:- N .

7e

- ~that-&re they? (refer to column celled Reason for Increase or

S =
6., ..In what ways do you think your family could do a beﬂéer job of

Which conservation suggestions, if ahy, 111l you try to implement

SHEET

- CONSERVATION,COMPQSISON TACT s
+ .
~

How many KWH did your, family use during ' i
the first record keeﬁing month? o KWH
The secand, month? : ' Kwi

Y ~ ., -
How much increase or decreasd did you
notice the second month 7 KWH
Is there a simple reason for this increa,e:or decrease? If so, .
what ? ! -~

. » ‘

—t

Are there-several other reasons for the jncrease or decrease?

Decrease)
5', N . R - . . -

Y d

(Y

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

[

Do you agree or dixagree with their ideaJ?

Y

Why or why not?

+

~

next month? . : ¥
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LESSON VIII Part B » . ¥ . e
\ " . ./’ , J
- PHRPOSE: To develop student awareness of emergy waste in the community
. and how studénts can spark conservation meagsures. '
CONCEPT: Recognizing invividual abilities and limitations, students will
. /—f ' -recognize the’ need for conservation in the community and be ‘ % -
] v motivated to do their share to ‘eliminate waste,
A - P
-» [}
‘ ACTIVITY: "~ Each student will list as many ways as he ‘can think of in which
’ energy 1s wasted in the community. - o
[} 4 > . - -
] ) with teacher and student direction, a student will compile a .-,
-~ list on.the blackboard of most frequently mentioned wastes. :.7
’ The student§ 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, 1if any, they can take to pnompte
‘ conservation in those areas. i
: . " - Finally, as an assignment, each student.will choose the c¢
- ) of action he wishes teipursue in an effort to cut downf onw
A wasted energy resource in the community.
. P - B . .
EVALUATION:. After several dayg each student will present his “finished
. _product' (poster, broadsheets; results of telephone call,
= report on &n interview, etc.) to the group for their considera—
tiop 'and advice. In some instances, effort is more important
—than the result, ) N, L N \
N . - . - - — st e e e s e e e ———— e
%
h LESSON VII? (Optional) \ o e
- ~ S
PURROSE: To sgimulate an awareness in the costs of electric power as part
of an institution-wide conservation program. ~ ¥ -
T - N?‘ ’)9 . ~
SUBJECT: All subjects. ‘ N
. v > ’ - 5
CONCEPT: Energy can be conserved, Conservation of energy will help reduce o
. the drain;on our limited fuel supplies. Congervation of energy R
K . will result in reduced costs to the consumers. s
) ’ - v . w
REFERENCE: Check with your local powetr company.
ACTIVITY A: 1) Calculate (hased on cutrent charge per KW) the cost per hour
(4 hour .period 'and 24 hr. period) tp use various items which .
operate on electric power: lights, stoves, air conditioners;
electric heaters, etc. 7 2
2) Take name tags (the self- adhesive type) and mark in the cost
information, -
- D -
\\._._




. HELLO
! . MY NAME IS:
: Watt Burner . ! :

b

. I cost 17¢ per hour .

: . ,‘ 64¢ per 4 hours
4.08% per 24 hrs. o

. 122.40 per wmonth e,

' - , Do 1 really need to burn thisji_' ! &

3) Put the tags orn the points where one can turn on
and off the electric consumers.

< . .
.

. ~ ACTIVITY B 1) A very careful analysis of projec:t electric use for
- J : 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. » ii
. ~A,.
L 2) A notiée, of ‘weekly energy savings and costs shéuld be
' .made public. : ‘ »

3) The institﬁiﬁon should set a goal (10%).and (/hen monies
are saved, part'of';} should be used as an incentive. .
- Part of the momey. should be used to purchase (goods or ;
services) which are desired by the people who ‘are saving
the-energy.

i il : ~
LESSO;PVIII (opticnal) ) . . : .
‘ | . o 5
PURPOSE: To determine what effBct increasing the efficiency of heat engines
B : in' the transportation industry will have on consumption rates.
° \ \’ ) ~ B} = , ~ .
SUBJECT: Science-Social}y Studies-Math ®
- . s A . \

i}

CONCEPT: Energy, a limited resource, must be utilized in a manner which
minimizes waste and maximizes useful output.

ACTIVITY: Review the concept of efficiency of heat engifes (gaé engines,
diesels, jef engines, and etc.) to students correlating percent.
efficiency to miles per gallon of fuel., ’

4 3
. Divide the class into four groups and assign each group one gf'
the following categories: T ’

Group 1 - Gah,iﬁtﬁﬁ%biies L . :
, Group 2 - Diesel automobiles ' /r’/
. . Group 3 - Gas trucks )
' Group 4 - Diesel trucks

Have\each group divide into subgroups which will wor@ on one of the
following efficiency increasing possibilities: : ‘

< .

Pl

- Subgroup A - Less friction
Subgroup B - Regearch and develqpmeﬁt ¢f new ty%es of engines
+ ’ . Subgroup C - Anti-gravity devices :
) Subgroup D - Lower speed limits - A //
vl Subgroup E - Less weight per vehicle v : .
Subgroup F - Other ‘fagtors ) o~

Q ‘ o -23-
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1 ) .
Refer each group tc the library where a special section of applicable
research material shOuld pertain to this activity and should have
beén 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'snd oral Yeports.

7
. .
< . .

LESSON VIII (Optional) s . e T 3
PURPOSE: To assess miles per gallon of the family car before and after a ture-up
of the engine. T ~
— . : N
SUBJECT: Industrial-Arts (Power Mechanics) . o .
‘:, g ~.~ . l‘
CONCEPT: A poorly tuned automobile engine wastes fuel and money.
Wasted fuel leaves the engine as an atmosphere pollutant.
ACTIVITY Have the students record the miledge® of the odometer when fueling
stheir 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 y
the miles per gallon of the vehicle. -
Have the students calculate the sagvings 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 .
L]
Lesson IX, Part A ® 1 <
SUBJECT: ° Ecology, Social Studies, Enviromnmental Science, Economics
® '\ o N
CONCEPT: How will our lifestyles change in the future?

.- a

Will our energy shortage change our lives and how?
Is conservation the answer to buying time for the development of
other energy sources? . J

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

June, 1975. &
"How Energy Shortage Will Ckange Life in America", U.S. News and
World Report, 2425 February 14, 1977.

ACTIVITY: 1. Discuss the changes that will be necessary in all our activities

and uses of energy.

- 2. Draw g cartoon using some item that uses energy today and project

that item into the 2lst century.
3. Project what might happen if instead of running out of energy,
- we discovered an infinite energy soutce where all.of us could

' have as much energy gs we want.

A3
1 -

24




i 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; therefcre
waste materials are a telling and honest index of a society's way
of life. )
LESSON .IX, Part B . ~ - ‘
PURPOSE: ;Lpfhelp students understand the .rele of government in conservation
4 ‘“and encourage the government to ‘take the lead ir energy conservation. -
* SUBJECT: Social Studies \
’ [ ’ ? a ~ * «
CONCEPT: Our various levels of -government use a great deal of ‘energy. Citizens =

Régogggzs:

" ACTIVITY:

should expect the government to set an exarple Jthers could follow in
‘conserving emergy. - )

Various paﬁphlets published by such agencies as the Federal Energy
Adminibtration, Department Gf Housing and Urban Development, Florida
Energy Office, and utility companies. )

Make available various pamphlets on ways tc conserve energy. Students
will pick out suggestions that could be applied to goyernmental
agencies. The suggestions would include such items "as:

-

.1. Thermostats in buildings should be turred 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. Unnecessary street and building lighting should be eliminated.
5. .

_ Garbage and trash pick—yp routes should be planned to make
* efficient use of equipment and, fuel. o
6. Recyclable materials should:be collected.

7. Bicycle paths should be built.

8. New subdivisions should be planned to conmserve energy.

Once the list is completed a city official should be inyited to

visit the class and discuss the -list,with thém. An alternative

would be to write letters to members of the city comnission, zoning
board, city manager, etc., and send them copies of the suggested list.

. @ \ .
'> | ‘ & -
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FOSSIL SOURCES OF ENERGY

’

262
30

R
\
‘
A
.
.
,
%Y
B
S
.
L]
.
.
-

o

‘s
\
.
.
H
.
N
7 .
3 .
|
3
3
j
i
~
;
\ g
«
[}




LE§§ONxI

PURPOSE:

SUBJECT:

Make studerrts aware of the concepts behind potential and kinetic
energy. Discuss power, work, horsepower, law of machines, and

classes of lever.

- . L

Earth Science\

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

CONCEPTS: Potencial energy 'is the energy that is stnred 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 inerﬁia. ‘ [
Horsepower is that”power measured by machines. Law of Machines
states that, undet ideal conditions, the vork output of any machines
must theoretically equal the work input.

Levers are grouped into three classes accerding to the relative °
positions of the effort, fulcrum, and the resistance. Lever

classes are known a8s first class lever, se¢cond class lever, third
class lever.

-
-
P

ACTIVITY: 1. have the teams of students to collect and demonstrate various
{ kinds of levers. s J}r
y 2. Using scissors, pliers,  nutcrackers, and hammers; have a .
. discussion of the types of fulcrum, effort, and resistance-- Yoty
~ use them to do work.
3. Discuss the first- simple machines invented by man. “~
4. 'Do exercises which show wofk being done. .
(1ifting a-box) . - :
.. 5. Do mathematics exercises on the work formula: [
5T (W4 F x' D)
(Work = Force x Distance) .
T 6. Have students to give examples of kinetic and potential
energy. (at least ten examples of each) :
. . 7: Define the vocabulary words. )
~8. Answer questions of the concepts.
MATERIALS: 1. textbooks 5. box .
) 2. scissors 6. nutcrackers
. 3. hammer /- 7. paper
\ 4.$pliers 8. pencil™”
KEY, ‘'WORDS: 1. energy ° 11. lever
. ™~ ' 2. potential energy R 12. classes of levers
3. kinetic energy 13. machines
. * +4. horsepower 14. Law of Mdchines
N . 5. fulerum -~ 15. pulley,
S 6. resistance 16. wheel and axel
LTt 7. inertia- ’ 17. inclined plane 3
. 8. gravity: 18. wedge . :
9. molecular attraction 19. screw
10. effort , ° 20. work
. . -

31




EVALUATION: 1., Evaluate each activity by awarding points for each
' indiv 1 activity. .
2. Cive a final examination on the concepts and the exercises.

L)
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LESSON II, Part A > .

PURPOSE: To acqueint students with cpal's abundance,'its basic properties
and production, .

SUBJECT: . §cience, Geography ~

CONCEPTS: Students sHould become familiar with: K
. 1. The manner in which coal was formed and its basic chemical
properties. =
2, Location of major coal deposits throughout the world and within
the United States.
. 3. Reserves of U.S. coal in comparisdn with other domestic fuel
sources. »
4, The methods of.mining coal, ﬁ%th underground and surface.
5. The various means of transporting ¢oal from the mines 'to the
consumers.
~  REFERENCES: ~ N ) ‘

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

J‘ \ 3. Energy-Activity Guide, Park Project on Energy .Interpretation,
' National Recreation and’ Park Assn., 1601 North Kent Street, '
" cot Arlington, Virginia 22209 . '
L .
R

. ACTIVITIES: .
Have a student or a group of students conduet the following activities:
1. Describe how coal was formed 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 .\JJ
quality ‘gas. -
5. Do reports and models of shaft mining. - »
6. Invite an underground or surface coal miner to describe his work °
to the class.

/ I R

LESSQ!/II, Part B. ¢ : ' ' R

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

+ . . .
. .

SUBJEC?: écience, Geography

-

“

CONCEPTS: Students should become familiar with:
1. The major uses of coal.
2. The future uses of coal.
. 3. The envirommental effects of mining and burning coal and the
' equipment and technology used to ameliorate these é&ffects.

_28-
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X /REFERENCES: _ ‘ -

1. Coal and Research, National Coal Asébciation, 1130 Seventeenth
* Street N,.W., Washington, D.C. 20023
2, .Coal and the Enviromnment, National Coal Association, 1130 Seventeenth
Street N.W., Washington, D.C. 20023 '
3. Coal and the Environment, The World Book Encyclopedia 1975

Y

ACTIVITIES: ' o

Have the student or a group of students conduct,theéfollowing activities:
1. Prepare a classroom display showing at least ten coaliderived
products. .o ‘ ‘

2, Discuss -how coal is used ‘aé fuel. *

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

4. PReporgs on new technology in the production and uses cf coal.

’ 4
EVALUATION: - ' N

Students should be able to angwer the following questions:
1. What 1s a preparation plant?
. Why was coal not widely used until-long «ftexy its discovery?
- How and wheén is coal Believed to have been formed in the earth?
. How 1s coal used in the productuion of nuclear energy?
. What are the four largest coal mining countries of the world?
. What are the fourkleading coal producing states of the Union?
« How much coal is miped each year in the United States?
. Give the definitions of hard and soft coals.
. What are ooking coals? . '
10. What are the chief types of \coal mines and how do they differ? °
11. Whet are some of the chief proddcts of coal? .
12. What is the principal means of transporting coal in the U.S.?
13. What 1is the gasification process? :
14, Develop a reclamation plan for an area that has been strip mined
for coal. . )

=
QLWL WN

LESSON I1I, Part C

» PURPOSE: To help students become aware of the possibilities of coal aé 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 -

use,, e .
RESOURCES: Coal Fakts (set of pamphlets published by theg National Coal
) ; Assoclatiion; Proceedings: Conference on Magnitude and Deployment

Schedule'of Energy Resources, Oregon State University! Enersz and
Ecoiogy, Reading Laboratory, Inc..Film, "An American Asset," Modern
Talking Picture Service, New York. ‘ ~ g

v e

[
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. ) ACTIVITY: Show fiFn "An American Asset' to introduce the class to the s
) .- present methods of producing and using coal Members of the class ’
. - . should choose.slides and prepare to debate the - question of whether
or not the increased use pf coal to meet the energy needs of.our
. country can be‘permitted in view of the envirommental and technolo-

gical problems its use presents.

The materials listed under resources shauld be available plus other
pertinent publitations and current materials in news magazines.

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

AY

_ TEACHER NOTES:

1; -Problems with, Coal I i
" A. Underground mines: ’
Vo8 - (1 Cave ins 2) Fires 3) Breathing methanewgas 4) Breathing coal
' dust - "Black lung."
)
B. "Strip Mining"
~ . 1) Billions of toms of coal just below the surface.
‘ . 2) Method - Styip soil back with glant shovels--then 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. Gréat open scars ruin the country
g. Drownings in the rock pits .
C. Use of Coal oo

- ‘1) Smoke f t 2) Sulfur dioxid s '
T ) moke rou/} ) Sulfur dioxide ga -

¢

SAMPLE ACTIVITIES: e :
How can we deal/with each problem? /
Divide classzinto 5 or 6 groups and give each group a problem: (Do -this
in Library ?ossibly)

1. What cgn be done to make underground mines safer?
- a) bézZZr inspection b) Breathers c¢) Medical exams - Investdigate
in 1library.
2. What can we do to save our country from the after effects of "strip
. "« mining" (1) Lendscape (2) Replant . (3) Restore ¥ .
. \ 3. How does water drainage hurt surrounding areas in stxip m:{.n:{.ng'7
) ~ 4. What are the effects of breathing coal-dust on the-worker? -

‘ e 5. How does @oal smoke hurt us and how can we eliminate it?
‘ 1) "Scrubbérs" 2Y Stacks :
\) 6. How can we deal with sulfur dioxide from coal?
1) DissolV@*the coal 2) Gasify the coal.

_ werds to know: 1)-Appalachia 2) fossil fuel 3) Reclaim 4&) sulfur
' ) 5) industry 6) dissolve 7) solvent
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LESSON\ III

PURPOSE: To acquaint students with' the formation, uses, production and supply
of petrolesm~(crude 61l1). )

-
: - /

S?BJECTS: Science, Geography

« 3

Students should become familiar with
1. The manner in which petroleum was formed and its basic chemical properties.

The methods of drilling and refining petroleum.

Major uses of petroleum.
Major locations of petroleum in the world and United States. "

. Reserves of Petroleum

£y

2.
3.
4,
5

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

2,
' D.C. 20461 .
\ 3. The Energy Crisi®: What You Can Do About It, Standard 0il Company,
T“ijﬂ“ " Code 3705, %90 East Randolph Drive, Chicago, ¥llinois 60601 S
i < ~ N
/ ACTIVITIES: .
| Have the student or a group of students conduct the following activities: s .
- 1. Describe the formation of petroleum. .- P
2. Do reports and models on the drilling and refining processes of |
petroleum. . -

Locate the major petroleum producing countries gnd states.
Discuss the pro and con of offshore drilling. N
Make charts of transporting petroleum from oil wells to consumers.

. Make a_ inletin board display on petroleum products ;
Discuss the remaining reserves of petroleum in the world and the

United States. o -

~Nouv W
. e o o

EVALUATION: ) d * - -
Students should be capable of answering the following questions:

/ . What ®ommon elements make up petroleum?
‘%. What part did the automobile play in the cevelopment of the petroleum

Andustry?
3. How do oilmen make sure that an #rea contains 0il?

What part did a former railroad conductor play in the histery of the

petroleum industry?
What is thé most important methad cf drilliing for 0il?

5.
6. What is offshore oil? .
7. .why do refineries paint the roofs of their storage tanks a light e
) color? S . ‘
8. What is a wild o1l well?
+Why did refineries at one time dump gasoline into creeks and rivers?

_10. Make a list of petroleum products.

Sl % C : ”

-
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OPTIONAL EXTENDING ACTIVITIES FOR LESSON III:

N <

) .
For each of the following options, teachers should obta n a small bottle
of Florida crudé oil ‘from Ted Dufican, Jr., Florida Petroleum Council,

. Gadsden Sﬁreet,.Tallahassee FL 32301 ’ . L

Option One:

Goals: 1. Students will learn some of the uses of ‘petroleum such as
gasoline for automobiles, fuel for heating homes' ‘and making
" electricity, and in the manufacture of plastics and medicine.

They will learn that petroleum is a fossil fuel and, therEfore,
is a limited resource.

L)

They will discover that we are using petroleum 8o rapidly that
it may be used up in their life—time if nge changes in their
life style are not made soon.

LM . ’
"}:;! 14
ot -
4. Some ways of conserving petroleum préducts su&gggs drlving
cars less, driving cars which get better mileage, and using

.less electricity will be discussed.

-

. , »»

Method: To stimulate interest the bottl of petrbleum will be placed on
the demonstration table. -§tudezts will look at it and ask questions’
about it. ' NN - '»

’ v ! » . .!
_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 gnswer
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?

Ve
4, List ways to conserve petroleum. : -

N

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 lisfed correctly get a point fop their
group. v X

- N

Discuss each”suestion using student answers as\i'starting point,

~

tion Two: . ' ‘ // " - ' & =

N

e ’

Goals: 1. Students will be aware that many health products are made from
h petroleum.
2. Petroleum is used for other purposes than the production of energy
» and in some cases there may be no alteﬁnative product.

Method: \l Show bottle of oil. Discuss products they ﬁbow are made from
7 the oil. Point but that some health products are made from
petroleum, as they will soon discover.

¢
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Lo :
B 2. Througn research (in‘the ~l‘ibraz:’)'each student will 1list. «
g as many health products made from petroleum as he can find.
! 3. Using the bottle of petroleum as the center of-a display the
~ L students Twith the ald of teacher) will consoiidate all of
- - the findings on adghart to be uged as an informative display or
v ) . léarning center. ,§\\\ .
Example:
_ o HEALTE PRODUCTS MADE k 2
, . ‘ FROM PETROLEUM -
. 4 %
- . _
? . 2
' - petfro/eq m —— .
~ ) Yy " .4’_
. 4. Each student will then select one-product to report The 3

- report will'be- an argument on the importance of "saving"
this product through energy conservation.

Option Three: ' R ‘\§

Introduction; Pollution? What is it? - A dietionary 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? 04l 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.‘

- ~Bacteridl 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 stickimo one's feet. With matsive 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 deposited on anything solid in
its path, 5 >

Goal: To provide a hands—on experience for students in trying to ,clean up
' ‘the environment after an oil spill. A__~

L . -

Method: s
- 1. Each student cr student group will be supplied with the following
a. 25cc of crude oil . } e. Detergent i
b. Sand . " f. Chalk dust ‘
p ' . c. ‘Sea water g. Paper towels -
d. Feathers- _ - h. Alcohol
< 2. The student or "student group will then proceed as follows with each
type of environment:
a. Sand Spillithe oil onto the sand. Try to remoVe ft'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 0il by using deter- °
 gent or chalk dust. Try to burn it off, add some alcohol and try to
. , burn 1t off. e
k ) " Feathers Spill some oill opnto the feathers. Try to wash it off by
) ' using detergent. Try to absorb it*with chalk dust and wipe it off.

: ' N .
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QUESTIONS FOR THOUGHT AND RESEARCH _
- k4
1. /What effect did the detergent have upon the oiloih the calm sea water.!?
In the agitated sea water? Did it aBsorb it? Did it disperse iﬁ;//bgg
i$ decompose it? Did it remove it?
. ™~
2. -What effect did the detergent have upon the o)l or the sand? On the
. feather? '
3. What effect did the -chalk dust have on the oil in each of 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 or worse than the effect of the (‘
’ oil2

~

[4

. /
5. Could oil pollutidn of the ocean have an effect upon the g;mosphere?
Think about white caps and the release of bubbles into the air.

¥
s
LESSON IV
<§\,~ PURPOSE: To acquaint students with the formation, uses, production and supply
s ‘ ’ of natural gas. ' . g
¢ . . ¢
. SUBJECT: Science, Geography LA . .

. . CONCEPTS: Students should become familiar with: )
) 3. The manner in which natural gas was formed and its basic >7;<9
: chemical properties. .
1 2. The methods of drilling for natural gas.
3. Major uses of natural gas.
- 4, Reserves of natural gas.

&

REFERENCES: & s
1. Natural Gas, The World Book Encyclopedia, 1975°
2. The Energy Challenge, Federal Energy Administration, Wacshirgton,

) D.C. 20461
~ ) -
, ACTIVITIES: -
/ ] Have a student or a group of-students conduct the following activities:

1. Descrjbe the formation of natural gas. -
2. Discuss the process of drilling for“natural gas.
~ 3. Describe the locations of natural gas.
‘ 4. FMake charts of natural gas traveling from oil wells to Rensumers
. through pipelines.
" 5. Locate leading natural gas producimg countries. \
, 6. Make scrapbooks on natural gas products.

- . 7. Discuss the remafning reserves of natural gas.
. $

EVALUATION: !

Students should be capable of answering the followingqhuestions:
1. How was naturgl gas forfied? ) p
. 2. Name five chemical products of natural gas. ’

-~ N

- ) _ M
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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 states?

5. Hoy many miles of natural gas line are used?

6. What is mixed gas? ’ .

7: Whet ie LP gas?

8. Where are major reserves of natural gas located?

- T T T Ty T

LESSON V ‘

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

SUBJECT: Social Studies, =

CONCEPT The production \\H consumption of enevgy havé 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\L .
. Where do jobs come from?
. Discuss full employment
. Discuss unemployment. -
. Do jobs consume or usg energy or fuel?
. If you have a diminishing supply of fuel, can you have
.dn increase in the number of jobs? ~ -
7. What are some possible solutions?

N

"EVALUATION: he students will divide into groups to discuss "their"

questions and then write a summary statement,or 'position paper"
covering their answers.

~
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LESSON, I

-

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

SBEQECT:‘Science, spelling, reading, math

IS

CONFEPTQ Energy can be released by nuclear fission and/or fusion.
»

N AC}IV/ITY: Children read the lesson card; gtudy i".he spelling words, docate,
- the spelling words in thei puzzle, 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.. A
» © - [~ . N .
qi\ Atoms -are very small. "
o o o e ‘ Atoms are sé small- that
i z , you cannot see them. -~
) *“_,,w1° All things are made up
ATOM - of atoms
P, T '
et
Fhergv If we hreak an atom
Qiﬁ:f‘» . apart, erergy gets out. s .
*To break an. atog aparg °
. Broken atom © is called nuclegr fisston.
The broken atom is now called. nuclear waste, because
, we have po use for it. Nuclear waste,is very dangerous.

iiéngl g

- . Atoms can join together, and when they do energy gets out.|
C

A . .
. {/’ L . (3 ‘::1@ :(;’\" " 1\,//7@,

. .
. . SN ""077 4

G

Atcm plus atom equals nuclear and energy fission. teT |
. f

~Joining of atoms is called nuclear fusion. - . d v

NEW WORDS: ‘ e
1. Energy: Ability to do work.

2. NMuclear: Whén we talk about atoms.

3. Fission: 'To break apart. .

4. Fusion: To join together. ‘ ‘ '
5.*Waste: Something we have left over and have no usé ﬁor. a

37— ' oo
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LESSON II , «

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

L

SUBJECT: Science R -

-CONCEPT: Nucleg:\ggg;gy_from nuclear power plants is a unique combination of
old and'new technology. The energy emanates from a nuclear reactor
where a process known as nuclear fission takes place.

‘e

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 Refding 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,
A

Breeder Réactors, questions and answers, p. 166 and 107. Nuclear
- Power and the Environment, American Nuclear Soedety, c. 197?2




LESSON III = 7% 7, ’
PURPOSE: 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 eneréy 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.

~
N Briefly, nuclear fusion occurs when hydrogen Atoms aresheated to
extremely high temperatures (about 100 million degreebf fahrenheit) v
o "fuse!" together and form helium atoms rzgeasing an enormous “?
amount of energy in the process.
- s \
~ For example, the entire 1975 United States electrical power demand of
350 million kilowatts could ‘be supplied by fusion which?ﬁtilized an

input of 1Q kilograms of deuterium per hour. The deutdrium (a stable
isotope ‘of hydrogen) could be produced from one deutgfium separation

» —4splant processing’ 15 gallons of -ordinarj tap wateét*per second. Primary °
fusisn fuels are so abundant (the oceans) as to be considered in-
exhaustible, even on a time scale of wmillions of years. .

. e BT -4
REFERENCE Questions and Answers, Nuc}ear Power and the Enviromment, “American v }

Nudlear Society. .
Proceedings: Cenference on Magnitude and Develbpiiental Schedule' oF
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, N ) ’
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 sn;;Id 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 power? - - %

5. Will it be the answer to all of our eneérgy problems?

‘S¢tress innovation and originality in the presentation of reports. Each
member of the group could present a report in a different area.'
[N

~

4
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LESSON IV . . h

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?
‘e i .

SUBJECT: Social Studies (7-8)

MATERTALS: (1) Career Opportunities Handbook (/
(2) ERDA Materials . . . \
(3) Materials from Florida Power & Light Company.

G

'ACTIVITIES: ‘ ' , : ' c.
(1) Class studies these materisls. .- :
(2) Have each class develop a éﬁllagé on a different section of the wall

P

of the classroom, ’
(3) Have each child select and prepare a sharing activity on a different
career.
P (4) Guest speaker from Nuclear energy.
EVALUATION:

&

~ Judge progress by participatlon and preparation of a sharing activity, also
- - the ability to talk about various career opportunities.
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‘PURPOSE:
SUBJECTS:

the “Come

e coneept,
electric production..

Science, spelling, reading, math ,

- . } te * \

To stimulate an awareness in the basics of electric production.

) &

CTIVITY: Students. read the lesson card, study the spelling woras, locate

pelling words in the puzzle, (take part in a tezcher led discussion of

spelling words and meanings) and draw aifiiiure to represent

! Energy gives steam.

L

2

Energy, in the form of heat,
can make watervhot.

Steam will come off of hot water.

-

pinvheel -

[

STEAM CAN MAKE A PINWHEEL TURN

.~ Steam turns pinwheel

L \
S PR
- ! * .
: A great big pinwheel is called a turbine. ! E
o Steam can turn a turbine. When-a turbine { A A
/. ) \ -
turns it can make electricity. (.. SN
.{ - /7 ( - - '/, .

Energy gives steam Turns pinwheel electéicity

e = - - - - -

42—
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- PURPOSE: To acquaint students of the operations of a fossil fueled electrical
) generating statjign. ’ ’

'
v

SUBJECT: Science . ..
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- Y
CONCEPTS: ~

Students should become familiar with:
1. The methods of using fossil fuels to produce electricity by steam
- generation.
2. Determine existing reserves of fossil fuels and their pre&icted
* ., availability.
3. Discuss the particular problems related to the uge of coal in the
" production of electricity.

REFERENCES :
1. The@ Environmental Impact of Electrical Power Generation: Nuclear
"and Fossil, ERDA, Technical Information Center, P. 0. Box 62,
Oak Ridge, Tennessee 37830. . ’
2. The Economics of America's Energy Future, Henry Simmons; ERDA,

\ Technical Information Center, P. 0. Box 62, Oak Ridge, Tennesseé 37830.
3. The Energy Challenge, Federal Energy Administration, Washington,
© D:C. 20461.
ACTIVITIES: -

Have a student or a.group of students conduct the following activities:
" 1. Construct, demondtrate and distuss the Hero's Engine, made from a

toilet tank float and copper tubing? -

2. Perform destruétive 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, phdtograph the stack emissions from a
power plant over a one-week perioda ' .

o
2 i4

EVALUATION: .
Students should be capable of doig&’the following exercises:’
1. Summarize the process of producing electricity. from fossil fuels.
2, piscuss the environmental impact of fosgil fueled generating station
; in the community. . r =

[N . ¢

-

Ly

PURPOSE: To acquaint students of the operationsnof a nuclear fuel.generating
station.

e

SUBJECT: Science . - )

Concepts: :
Students should become familiar with:
\1 The process of fission and chain reaction.
- 2. Major componants of a nuclear reactor. .
3. The concept of the breeder reacgtor and the types of breeder reactors.
. 4. The safety features of reactors, including natural safeguards_and
enginéered safeguards.

: 48
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. REFERENCES' ££
- ot ' -
“l. The Environmental I_pgct of Electrical Power Gener ion: Nuclear
3 and Fossil, ERDA, Technical Information Center, P. 0. Box 62,
\ ' 'BEE Ridge, Tennessee 37830. .
L 2. Nuclear Energy, ERDA, ‘Technical Information Center, P, 0. Box 62,

Oak Ridge, TN. 37830.
3. Nuclear Reactors, John E, Hogerton, USAEC, Technical Information
.~ Center, P. 0. Box 62, Oak Ridge, Tennessee 37830,
4, The Breeder Reactor.,, ERDA, Technica] Informaztion Center, P. O. Box 62,
Oak Ridge, Tennessee 37830
5. Nuclear Power Plants and Safety, Dr. Richard W. Roberts, ERDA,
) e Technical Information Center, P. O) Box 62, Oak Ridge, TN 37830.

b —

h ACTIVITIES:
! Have a student or *a group of students conduct the following 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 nucleér

reactor and an atomic bomb.

5. Discuss the safety aspects %f a nuclear pcower plant.

EVALUATION:
»Students should be capable of doing the following exercise:
. 1. Summarize the operations of a nuclear power generating station in
producing electricity. :
-® 2. Discuss the safety factors of the nuclear power generating station.

ZPURPOSE: 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.
_ . ) . -
: Man has learned other ways of producing electricity\é d one such ‘.7
way 1s by friction. The kind of electricity produced riction
is called Static electricity because it doesn't flow along a wire.
‘ . 3

t
- ACTIVITY: . .
. * The student will need a plastic ruler cr ball-point pen, comb.
‘ : flannel or wool cloth, cork silk, clott and a glass rod. o
1. Rub the ruler'or part-of the ball-ptint pen briskly on a dry
. ' flannel. Try picking up pieces of paper with it. What <//f
happens? Why? .
) N - 2. Rub your comb with a piece of flannel. Will it attract small- -
- pleces of paper? Why? ‘ . 7
.- 3. Rub your comb through theJK;ir or with a flannel and put it R
. near a metal tonductor, such as a water pipe. What are the //'
tiny sparks? (Darken the area around the pipe.) //
- 4. Rub the piece of sealing wax with 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

- ) __45 49
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\.‘ . )
) . : ! - -
. . fabric softemer such as ‘Bounce or Sta-puff.)
5y What causes the crackling noise when you comb through your (cool)
v hafy with a warm dry comb? All of these things when rubbed, become

négatively charged. .
R 5. Now rub the dry, glass rod with the piece of silk cloth, try picking
- . up the pleces of paper. The glass rod 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 electyons which revolve around the
nucleus carry a negative (-) electrical charge. ) .
In the demonstration just performed, seme of -the negatively charged electrons
‘of 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 .
cont?ineg\more electrons that protons. )

‘

These articles attracted the paper because unlike charges attract each other

v “ and like charges repell each other. .,
Vocabulary: ‘ ' ! :
. = Atoms : * - \ ‘J .
protons £ , R N
) electrons . g
- nucleus
- negatively charged .
* positively charged
. Y friction ) . - ) ¢
attract , - A . ‘.
° repeld i ‘ L I SR
LS , - :
Resource: ) i E » ! LS o
The Milliken Dupficator Transparency—Duplicating Book- "Magnetism and
. Electricity, transparencies .and sheets may.be used. ' <
- - - o :‘3 - g ———
> . 'g T ¥ fé P - v
ﬁQRPOSE To show how stored chemical energy cad be teleased to produce "f .
electricity. '}" . /;
. . , . % vy
: SUBJECT: Science . ' , ! 7% ang "
- « - jwﬂ-‘/{ k\
' . CONCEPT: To help students understand wet and dry cells. S :~; - L.
To build a simple wet cell. . : Do
g, - | yas , -

g '
. ACTIVITY: Student will need a copper strip, a magnesium strip, cardboaxd, ;malr
beaker, small light bulb and socket, small motor, and copper Eﬁffate

solution.
. a) Fill the beaker 1/2 full with copper sulfate solution.. .
L ‘ b) Cut a plece of cardboard that will stand in the middle of th
s "beaker. .

¢) 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 stptp\w\\

-6~ H0

¢
7 M \
.
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N 2
wire (test leag. N
- copper’
Magnesium . ]
4 cardboard -
beaker 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 ernergy are being observed?

"II Do a report on electrical cells. (Betteries). f/’

III Examine a small dry cell and if possible & lead-acid
storage battery (car).

/f”/ IV Do worksheets, "Wet and Dry Cells" and “'Batteries' k
. - from Milliken's Magnetism and klectricity Duplicating
Series. “N\ T
‘* \ ) , T

V Challenge students to try,éhd find out 1f sto
energy can be used as a practical way of producing.
amounts of electricity. List the advantages and disad¥antages.

Information: ) L (

’ 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

o electrical cell.- v

There are two kinds of electrical cells: )
3 1. Dry cell - The materials in the dry cell are in the form
W of a paste. Example: "Q" cells as used in the
o flashlights. '
2. Wet cell - a cell that.contains. 1iquid.
< ] Example: cells made in class,

The parts of an electrical cell are: .
1., Negative electrode =~ ‘ 3
2, Positive electrode (+) ; -
3. Electrolyte - liquid solution. .
In an electrical cell the electrons flow from negative tg
3 positive electrodes. B

« —————
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. PURPOSE: To understand the differences between series and parallel
connections. .

SUBJECT: Scieﬁce and Matnematics i ‘
CONCEPT: 1. To understand the volt, ampere, resistange and watt and
, how each is affected by.series and parallel connection.
. 2. To be able to connect a circuit in parallel and series. ®
14 , \ r "
ACTIVITY: . N
1. Using referehnce books from the media center or classroom,
. define the following and discuss them with your teacher.
a) amper }7- . c), ohm
b) resigtance ' . d) ®att .
2. Using the following mathematical. formulas calculate the
sample problems:

‘ Amperes =  volt (Amperes = volt + ohm) -
ohm ‘

: v;zi:i’;,eﬁﬁs X amperes o |

‘ > . ; . G
¢ hms + volts +- aqpereé - . _

. ‘ % . .

rﬁ?tts = yolts x amperes .

v ) * y

SAMPLE PROBL‘EMSl . . ‘ ' Lt

@

a. What prespeure is needed to cause a current of 3 amperes to

flow through a resistance of 2 ohms? - } e

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 vealts, .
are used? >

y c. A 6-volt battery supplies a current of 2 5 amperes to a light
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 1light bulbs.

3

- Connect the circuit’ yé series as shown. . ‘ > 5

. a. Close the switch. Do thé bulbs light? %
- b. Unecrew one of the bulbs; what happens th the other bulbs?
c. Now connect a voltmeter and an ammeter to the circuit.
(Remember (-) to ig? and (+) to (*).

How ate the voltage and current affected by a serégs connecti
Q . . -

« by
. -48~ 5 ) .




4. Conmnect the equipment as shown. (Perallel)

(- e e e  Switch
- * .
L * . .\\~ -

3 “

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

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

What kind of circuits do you have in yoﬁr 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? " . *
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Unit 1.

Unit 2.

Unit 3.

Unit 4.

Unit 5.
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SECTION V: «THE ENERGY CRISIS AND'LIFE STYLES
Lifé Sty;e—Lwhatv?s it ‘
Life Style in History. °

Decisions, Decisions, Decisions ‘

Agriculture and Energy

éocial Implications for an Energy-Efficient Society
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_Objectives:

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 oscasionally 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
1s the product of cheap energy." ''We must chahge our lifestyle."

What is lifestyle? Whad does'the word mean? What do we think of when we,
" hear or-*say the word? What makes up lifestyle’ Does lifestyle have distinctive
sides to it--general aspects? &
—
Would you say that there is a home/family-living aspect? How 80?7 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 ig an aspect
of lifestyle. Name gsome that .come to mind.

Is clothing an aspect of lifestyle? How 807

¥

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

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

v ot

Isn't our work and how we go ab it a ssrt of 1lifestyle? Can you name some
machines that have a great deal to do with our work?

! ’
: ' )
Transportation? ji:;%ﬁ

Communication?

»

e’
Is there a lifestyle of a comm unitz - at a.city, county or state? Can a whole
nation be characterized as having;g,lifestyle?

04
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o. /
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 cultural-intellectual aspect of

Does it ‘tend to enlarge our own personal lives?
s <

BEvaluation: » . -

N Wr{te a description of your lifestyle looking at your activities in respect
5/’“ to the thoughts expressed ‘im our discussion--or if you prefer, do o of

some othfr'pegson's liﬁestfle that you are familiar with.

é —
- soramption fo dependent upon citizen aghtion.
) Sovernment and indusiry must play major roles,

' i it is the people, finally, who must actept--
and 4ltimately demanli-energy conservation and
. - mabe ir a way of Life, t -

. —

P «'\\ienry L. Diamond in the
v Introduction to Citizen

*

Action Guige to _Energy
- ' . * Conservatifn, 1973.
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lifestyle? What part does basic education play in this? Higher education? ’

~ .
"he sucgoss of any program to reduce energi -

N\
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Objective:

LIﬁESTYLES IN HISTORY
<A . ~

1. Students will be able to give an estimate of the possible phase of

- history

during whi¢h notable changes in lifestyle occurred.

“~

2. Students will be able to state elements of later lifestyles. whiﬁﬁ?were
missing in earlier times. °

4

>

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

&

£
Presentation:

\, ‘early agriculture.

Early primitive man __

Late primitive man N

Early agriculture

Ancient civilizations . " . .

Time o§ Roman sway % : . '
Barbar an conquests - Th& dark age - : -

Medieval time U
Renaissance - Reformation |, . ' B '
Age of Reason '

Early industrial _

Middle industrial - Rise of modern science !
Second World War - e T .
Post War '
- Recent, ' g\
Present . . )
Following the lesso ° : .

"Lifestyle - what makes it up" Phrase leading quegticns

stimulating discussion respecting ‘each of the above proposed

historical stages concerning - home/family 1iving, foods and

food prep&{ation, making utility it , clothing, recreational-

diversionary aptivities, work, war ransportation, communication,
~and eQucation »’ ) ‘

It'is, desirable for students to contribute to constructing
images (vignettes o f people‘functioning in those historical
times. The following events ma¥ have ‘had some considerable
implication for lifestyi% modification: R
(Start with man, the scavengerrfood gatherer~hunter ‘who_lived
outsidez'nd who found shelter in haeles and lean-to 8)

. Increasing effectivenoss in fashioning'stone\weepens and tools-
late primitive. ' . S

-

‘ Control of fire, wood fuel - late primitive.

-

- Domedticationyof animals 5 animal power - late primirive/

“\ ’
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< Adyent of agricultural methods and the growth of largar
communities. ~.

I’

Introduction of slavery for use in agriculturé‘and other
purposes.

N ’ '
Advancement in the manufacture of useful materialsvand .
1 articles. )

> ' Refinement of governﬁzht--Ancient civilizations.

! Improygment of transportation and distant comnunication

Accumulation of extra-survival knowledge—-Ancient Cdvilizations

Depletion of forests - Erqsion of Seil - Ancient
| Barbarian in;:;ions and devastations

Rise of feudalism - Dark age
. Spread of self governing communities - Medieval

, Invention of the printing press - Renaissahce—Reformation

Industrial Revolution - Large scale use of coal - EarIx

. Industrial - -
l Invention of steam éngine -~ Barly jndustrial - ;
N Rapid increase in population -/Middlg industrial
i Germ theory of disease f ) ‘ - ]
~

Modern scientffic discoveries - . o

Increases in the use of petroleum for powef and for chemicals

Evaluation: Every studeht should be involved in the discussion and contribute
¢ some bit to a vignette of the individual period under consideration.

’

Agglicationi Students will bé asked %o contrast their preéent lifestyle‘with’-
. . /

gsome previous one.
»

-
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<

."How ‘can we respord to higher gasoline prices?
We can use a lot less, rot by denying
. ourselves the pleasure of travel,
' . but better by practicing more

L

careful driving habits and
. 'buying more efficient
' cars."
»
. / , » - .
¢ - .
/ . . _
‘ . ' ' a / -
S Ol DECISIONS, DECISIONS,’ DECISIONS " .
"1 LESSON; On Making Choices ° | . v :
. . - it \ o . ' .
", Pretest: v s o . S S . v o

Marian turned on the TV. . She wanted to catch the Secretary's interview during .
breakfast. Being very efficlent she had the electrie 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 the outlets’. Jeannie had the contact ‘lens sterilizer
. and the electric toothbrush 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 nicé 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 Jeannie used a.Honda 360 - school was
only a half-mile away.

- -
. e




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's.a great idea," thoughtiﬁanian, "I wonder what L can do: OOPS."
(She cut her finger using the electric knife to cut some ham.)

© cActivity . ) .

»y 2

Rewrite the story using less watt-power and legs gas power.
. %

Write the story of your morning. Rgmember 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. ‘ ‘\
My ‘two stories of my mdrning activities show:
1.+ I use electrical appiiances - . g
( ) more than before () the same ( ) less than before > .
2. I use terms dealing with 9hergy - .
( ) more ( ) the same. () 1legs
\,\/ .
3. I'use gas energy . ? ¥
( ) more . ( ) the same () less
‘ Y
4. I am aware of the source of the energy I use.
( ) more . * () the same () less
N v
5. I am an ehergy-saver, ' - -
( ) more () the same {) less .
~ . ” ‘ 4 .
6. I can determine the apprOximate cost and amount of energy used in
my activities. ' . - *
() more > () the same . . () less v &
. — .
7. My famlly 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 ™ R

¢

9. The school used electric/gas_energy.

( ) more ) ( ) the same () less
3 A :
10. I can do more to conserve elec#iric/gas energy. ) )‘r
(') more ( ) the same () less .

-56~-
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LESSON: Making Choices -~ How

Problem: Problems can be attacked and alternatives chesen based on a
logical procedure,

Materials: A Floridian's Guide to Solar Energy

; Vocabglarz: © -

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?"
. "Gee, that’ 5 simple, how come I didn't think of that?" . -
& 5. <
‘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
sources as posgitsle.’ ;

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

3. .Say "why". Be able to sort out w __z_you would make a certain decision.
(Which 4s Jnost 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 alternatiyes. Look ahead the try to figure out what the
consequentes of each glternative choice mijght 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 open." In the light of new infoimation, choices may have -
to change - be firm yet flexible. Is that possible?

—
@ (You-r ight 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.a set of collector plates high enough so the

. " water could run~down into your house water systggi_«Do you have an exposure .
with enough sun? Do you have enough space on the roof to put a solar heatér?
1. What are the facts? - /
R . 2. Why would you want to have a solar heater on your house?
- . 3. What arge your alternatives? \ . X .
4, Tell your parents why thgy should ox_should not hava a solar
witer heater installed. \ 2

5. Why is your decision the best that can be made? \ v
R 6. What additional information might change yoyr mind in the future?

(The society in general)
Your neighbor plants a large tree on the southwest side of his house to
shade his patio, It shades your family's solar heater.

Describe4the steps you would take to settle the conflict with'the neighbor.

Nl
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(Future citizens) )

"(’\ ~ .
1. Your town decides to put in solar water heaters. Preject your into the
future about 80 years. What are the consequences of your cho ce on the people
L living in the year 20607 - ?

\ 2. Your town decides not to put in any solar water heaters? What are the conse-
quences of your chéice on future generations?

[hoh WHAT CAN I DO? | \ -
[ & ‘5 . ~

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 807% of the hot water your
family used.; An electric water heater uses about 4,219 kwh a year. Look at
your‘electrié bill at home. How much does a kwh cost? . You might save .

s . _——

4. Your electric clothes dryer uses a lot of energy. Bulld a solar clothes ?
dryer. Materials: 2-6" bolts with nuts, 4.- 1/2" eyelet screws, 2-2" boards
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 (eas€/west) direction. Place posts amd stabilize. 3. Drill a hole 6
inches from the top of each post to size of bolt. Drill the same size hole in
center of each .2" x 4" board. Bolt together in "T" shape. Place eyelet screwé,
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" .
Sy - . ‘ ’ . ¥ L
1 ! h \
LESSON: Making Choices = Who - You? . .

Problem: Deécisions are béing 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 nqclear sources, Other possible
sources of energy are ocean currents, tides, geothermal aources, waste

S products and many more.
Each source has its advantages and disadvantageg. Choices are
\ p being made as to 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?

N~ s

} FY
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1. " 1 can choose how much energy I need or want to use." At a certain time
tis 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 expefimept on another night.

pr—

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

2. A refrigerator door openéd 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
ledve 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 ldoking for something. Read the
thermométer after 15 minutes.——-=- Do you havelg choice ebout -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 One 100-watt bulb
fill the tub as usual. Measure the depth of the burning for 10 hours

. water with a yard stick. Another day take a causes the power

' shower - ‘the usual shower - but put the stopper company to burn 1/2
over the drain. After the.shower measure the water - pint of 011-11,600 BTUs

in the tub as before. Your conclusion about which uses less waer?

=7

3

1. Look at the chart enclosed. you see we have many choices about which’

-

o

source of energy we use. Which sources of energy d¢ you think your city {
should use? What other factors might influence the choice of the energy

sources used in youn—community?

=

\-
1. Our country seems to have a throw-dway ethic. We toss away billions of
-beer cans, pop cans paper plates, etc. We have made a choice ~ convenience
instead  of saving resources. If we used people power and returned pop bottles
‘instéad of energy from machines to make more how would that affect future

»

4

* generations? a UA
, . e

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

-59-~
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Fnergy used in_fhe
manufacture of 1

aluminum can using
, only virgin aluminum.
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NOW WHAT CAN I DO? ‘ ‘

1. Plan a course of action to save egergy. 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 dction. -

5. Write a commercial that encourages people to save energy.

6. Criticize a commercial that discourages energy conservatjon and write
the company about your objections. . .

7. Determine which are uses of energy in your house that are absolutely- ~
necessary to help you live. These are the "life support' energy utilization .
devices. Which uses in your house are not necessarily vital to maintaining °

" 1ife but make life pleasant? These are the "life style" utilizatioms.

List five that are absolutely necessary. .List five that you could do without,

.

.

, 1if necessary.. Would you? Why don't you? ,
Y Energy equivalent of '1 Energy equivalent
L barrel of oil. ~° © |of a man_at_hard

- {labor for 2 years

(SN

&

' &




) PROBLEMS/SOLUTIONS

7z

In this unit, you have learned about eighyfﬂéw energy resourcesi -

4

The use of ny

one of these resources may help to supply our energy requirements but may 4§ the

same time present us with new problems to consider.
these issues--some are prgblems, some ‘ar
‘each statement S (for solution) or P(for‘problem).
energy-resource column on the right to which a statement applies.

this page are some of

one is done for you.

3

T THIS ENERGY SOURCE

IS USED, IT. ..
¥

J.

SOLAR

»

o

NUCLEAR

e

WIND

In® fhe lefthand col
olutigns.

Place a checkmark in évery

GEO-
THERMAL

COAL
GASI-
FICATION

@

The first
COAL oIL
LQul- | SHALE

FACTION

===

g

<S> Would help solve
_the problem of solid
waste disposal.

v

2

=

Could pgllute
__water.

Would conserve the

- dwindling reserves
of fossil fuels.

——

- 3

—4—

| _-Could dgmage .
wildlife or ‘their
habitat.

I

Would be-difficult
to store and trans-
port.

B

— <_..-...‘.__.T -

i __Would not pollute
/,the atmosphere.

(

Would disrupt the
natural use of land
surfaces.

|__Would not be able to
supply energy all
the time 3

———g . - -

Would have ro wait
until the technol-
ogy is developed

RN —

-

Would use lots of
water to process.

T Tt -

o]

Will deerease the
need for oil imports

1

Will make large
amounts of -waste
material. °

\

-4

-

Will make use .of this

country's most
, abundant fossil fuel.

e
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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

. .

Vocabulag z? , . .
strip-mining ..
deep-shaft mining
coal 3 - .

Introduction: The local power companies have a choice. If they use natural
gas to produce electricity they have chosen a clean, efficieat,

{ . expensive fuel that will eventually run out. 0il is less clean and
- needs to be imported - usually from foreigh colintries. Coal is more
- abundant in this couﬂ{ry but is less clean. The cost of shipping it

to the plant is a factor especially if you live in South| Florida.

- Nuclear energy presently is less expensive to use. Building plants
using nuctear energy is expensive. The wastes from a nuclear plant

* cause a problem.

-

@ y . . ‘ i ~.

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

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

o -

1, Miami has a nuclear power plant. Eleptricfty produced in that plant sells
at 8 lower rate. Nuclear eneﬂgy use 1s 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

. Y@¢actors have 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 thoice 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
Energy required to: do. How would this effect the amount of

produce: J/ . electricity used? What advantages for your
1 coke bottle-9726B%Us town can you see in that policy?
Al. TV dinner .
tray - 5938BTUs
Aluminum can- 6518BTUs You require 341 BIUs A
Glass picle of energy for one hour . g
{ar - 4061BTUs | - o activity.. - i
\
N -3
ﬁ 4
N .
¢ -62-
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safety,\gﬁviroqmental quality and economic cost? Who made the decisions?

'~

\
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3. Architects plan buildings to suit current tastes. When air-conditioning v
was the "in thing" buildings had few windows or nome which could be opened.
Noy what effect does this have on our current need to open windows and
use breezes to cool rooms, lhereby requiring less electricity?

a. Analyze your own school building Can you open windows and let a - A
breeze.cool the rooms? What changes could be made in yofir own building
8o it would be more energy-efficient? )
4. The things we buy in\gtores come in plastic coverel containers. Ve taxe
them liome in paper bags. It takes energy to produce the packages and resources,
are used up in making the packages. Design some attractive ways to sell merchan—

dise that requires less packaging. o
. , Paper neéded to package] 1/4.milIionG 315 squarej | - =
L food in 1 fast-food pounds of miles of o .
. | chain 1 ~ K~ paper = forest o
. year paper _ e Q:T“‘

. j‘THEM - . N

\ " Strip uining is an effitient way cof getting CEXL out of the ground. More coal
is rgmoved by strip-mining thanwy deep shaft mining because some cannot be

reachenr in a shaft aine. Deep-shaft mining is dangerous for miners involved.
Either way will change the environment for future genenstions. ‘ )

a. Put yourself in the place of a person born in 1990. Write an argument for
. strip mining. . ~

b, Write an arghment opposing strip mining. '

= fNow wiaT caN 3 pof - . , .. CI

-

4 -l s
. <
1. Find_out what .agencies are concerned with conserving energy and/or prote:t-

ing the environment. Write them a letter giving vour opinions on energy
conservation. T ———

2. Find out what decisions are made in your town about 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.?

' . o . e e G S S S e S S S b o ct———— —— -——

LESSON: Consequences of Choices Made Here - Alternative Choices which
Gould Have,Been Made

Problem: Every decision has a consequence. Looking back we can analyze the alter-

native choices that could have been made and speculate on their
consequences, v

Vocabulazzz bbls - Barrels N
MMB/D - million barrfls per day.
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“\ + Information: oo
Fossil fuels are finite. Our present policy can be termed ""gobbling up."
Betveen 1918 and” 1974, 290 billion bbls. 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 87 a year. Figures vary but the
conclusion is obviousr~if-we use more and more oil we will run out. Period.
The present ¢hoice is to produce more and buy moré.  The Alaskan oll pipe
line is gupposed to bring more oil intd the countryw ’ t . /1

v

“ Alternative choices have beeﬁ made. A puclear Rower plant:was built in
— Miami. , Problems include: Heated water releaged® the plant into a ~ - «
cooling field, danger from nuclear leaks, growing expense, of fuel, waste '

storage problems, -actident, even possible sabotage. .
& ’ — - . ‘ -

. © ¢
& uld we have chosen solar en€rgy, ocean current energy, and other? Hydvo~ -
electric power is practical in hilly areas. othermal can't be used here.

We need to ganber more facts and look without emotion at thé!alternatives:

In another area we seem bent sgn hurrying to use up all “the gas we can. ‘
Mass transportation ign't popular in Florida. Yet 58% of thg energy con-

F1l .
sumed in : orida is spent on_EgyiEﬁ people aéd things around ‘/

.

4 ._:,n@ . , 9?"*” . - !\ \‘

- . Gather some facts. Read the djily newspaper and find out what eﬂégg;
decisions have been made. ’ ~ 7 ;o ) ¢

A% . T ‘ '
e M - s
=7 v ; = ‘

3

— \ P . ™~ Q
’ / . '
<4 1. Sometime when you are riding along on the highway count the cars with
. one driver. 'Could they-be riding ‘the bus? Find the bus schedule for
your area (if there is such a thing as bus service!) .

ol -

2. ﬁgle playing -~ Have a town council meeting. Students .can take the
role of community people and discuss a current issue. ’

o

. ' N
r . ‘a
. A -
A

Nuclear power plants dispose of radiocactive wastes in ceramic cases, and
dump them 1K the ocean. These cases aren't supposed to leak for a century
or 86. They are ¢learly marked witli a sign we all knbw meaning "Dangera" 4

Go
-

k2

e /’, Project yourself way into)thelfuturg - say 'year 3077 A.D. _Those carefully
® .- wrapped packages are leaking and destroying a major source of food fot you
and the rest of the peoplq‘ ¢ ‘ ) - .

R - ‘a ‘ YN ~i_,
"(English’ - the United States Q.11 .zhat 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 isolate the
something to do

-

" a. What are you

area of the fish ki1l and‘yo !
with those';heaviiy encrusted bulky objegts.

going to da.about tHose objects?

¥

~ EXS

¥

u suspect the kill might ha\;e

What might be the

consequences of your action? |
AN
U i —
> ~. 4
oW W] A ] .\\ )
1., Find out. Do sometﬁing! }
] * N ’
Find dut wkat other s"chools have done. A )
Write: Ene: Conservatioy Corps "Energy Crisis - What Can we do?" .
c¢/o Bolton Institute * . Alliance for Energy E:.ducatibn
1835°K Street N.W. “ 1785 Massachusetts Ave. N.W.
. Washington, D.C. 20006 Washington, D.C. 20036 e
Y ” - .
Y / ]
v
- 1
’ > . ;
. J R
THE WORLD’S SOURCES OF ENERGY Y / . '
.o FOSSIL FUELS* A R
. s>l COAL" ‘
oL. " = - '
- PEAT -
' - NATURAL GAS ‘
! ~

—————~{ WOOD & VEG. WASTE | .

K|

~————>=| EDIBLE CROPS |

————>{ HYDRO ENERGY | -

PR
~

ENVIRONMENTAL HEAT

f

R
-

SOLAR RADIATION

OCEAN THERMAL GRADIENTS

m

’

/

L >-| WIND ENERGY

.

—

WAVE ENERGY

i »
LUNAR ENERGY 2 >, TIDAL ENERGY .S
.7 N
Q -~
T >>{ NUCLEAR ! /
.o OTHER ——>>| . €9 .
ERIC ' > GEOTHERMAL | .
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AGRICULTURE AND ENERGY

. C
. 1. What is needed to produce food?
?

Clues
R Refad statement I and study figured 1 and 2 on Student Information Sheet. -
] N \ :
> 1. What are the mources of water and carbon dioxide for green plants?
2, What are the three major nutrients needed by green plants?
T, 3. - In fi{gure 2 what types of work are required to change acre A into acre B?
) Other Activities: - ,
11 What are the major agricultural crops in the U.S., apd in what regions
) . are they located?
/ 2. WVhat are the mgég%iggricultural crops in Florida, and where are they located?
What ‘are the 1 ng factors for food production in each crop?
What methods .are being ubed to remove these limiting factors?
S 3. Make & map of your country showing major crop areas and water storage areas.
L L Compare your map with a map 25 years old: *

- -

Materials: ) .

Reference books, encyclopedias, atlask(old and ne&), agricultural
¢« publications from local country extension agent, old county map,
/ pencil, paper, poster board\% ’

\ Phat did you discover? ) )
’ ~
‘ You have just moved into an area 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 must you consider &nd what

actions must you take to become a successful grove oyner? '(You canmnot
fbuy an already syccessful grove!) ) '

3

) " _ ‘ II; How has man produced food in the past? s
/ . .
’ Clues

L4
- . o
.

-~

Read statement II and study figure 3 on Student Information Sheet.

- . AK)
! . - .
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1. What were theiﬁajor sources of feed for primitive than? ' -
v 2. Describe a typical farm in the U. S. around 1875 to 1900. You may
N ) select any region of the U;
3. Using the information on crop production in Fig. 3 how could you
increase production?
4., - From your answer to° #3, describe the work needed for'each change
Where would you get the enérgy to do the work?
/&

Other Actikities: -

v

C 1. Picﬂgﬂne of the following cultures and describe its major food sources:
Romaq,Empire (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: '
Haterials ~

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

‘\ -
«kWhat did you Discover? .

i Compare one day in the 1life of a person on a farm in the past with a
* day in your life today. . As you make each comparison describe the source
of ‘energy for each activity. ] ~
F
III. In what.ways has, energy hsé’increased? . ‘
I r } : P
N “Clues:
Voo Ea— .
- Read statement III and study Table I and Figures, 4 & 5 in Student Information
. Sheet.
,1‘

1. Using the concept of 14miting factors, list ways in which fossil fuelé
may be used to increase energy in agriculture.

2. How can you account for the number of hours of labor decreasieg on farms
and the amgunt of production increasing? -

3. Using Figure 4, what was the percentage increase in bushels per acre of
corn between 1940 and 19707 (#bue 1970 - #bdul940) + #iby 1970 x 100 = %
increasge)

4, Using Table 1, what was the percentage increase in energy use in the
food system between 1940 and 19707

5. Make a statement comparing your answers to 3 and 4.

Other Activities:

1. From Table 1: What were the 4 largest enefgy components on the farm in 19402
Wbat were the 4 largest energy components on the farm in 19707
‘Which single component has shown the greatest % increase
- between 1940 .and 19707 _
¢ Wh}ch has shown the leaét? ’

- From your own figures, brieéfly state your opinion as, to the trend in
. fpergy use in the U.§. between. 1940 and 1970. -

\

2., Using Table I and Figure '5 — as labpr has decreased from 1940 to 1970
o . what energy sources have been used to take its place? "

g C 67y -/ ,
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A Fuirmext provided by R

Materials: ;Penéil and paper

WVhat did you discover?
Construct a graph comparing enexgy input into the agricultural

system and food production.
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STUDENT INFORMATION SHEET

5 ' * b

T STATEMENT I "

L3

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 i;
limited by the availability of each of these items as well as the amount

- ‘4 * of space available in which the pgducer (food crop) may grow.
€0, H»0 -
2 "2
ineral Avcess (—>) .ngi.uiz-
€neryy flew
\.

green plants
| PRODUCERS
food crops

N
heat -
/‘
® lake
P . oraee (A . B|*  orANGE GROVE
5>wooded, - )
area -® GROVE
. 7 o | . .
} T /i' ‘F\f]urc A S
' ONE ACRE '  ONE ACRE®
less food crop per acre -more food crop per acre
h : l} - )
. -6%-
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s .. STUDENT INFORMATION SHEET
. , ®
STATEMENT 11

Before 1900 much of the agriculturgl production in the United
. States relied on manpower  {the farmer) to clear and till the land,
. (provide space) and natuﬁé 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. .

.

92 H20
inerals

o
A Crob A

—| production
on farm
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STUDENT INFORMATION SHgET

STATEMENT III

\\ 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 domesticatedﬂhnimal, per acre
has decreased. We now have fewer farmers producing more food than at
any time in our history. i

Table 1. Enefgy use in'the United States food system.

¥ All values, are multiplied by }012 kcal. <
Componeﬁt 1940 1947 1950 1954 1958 1960 1964 1968 1970
. On_farm
Fuel (direct use) 70.0 136.0 158.0 172,8 179.0 188.0 213.9 226.0 232.0
- Electricity 0.7 32,0 32.9 40.0 44,0 46,1 )50.0 57.3 63.8
Fertilizer . 12,4 19,5 24,0 30.6 32,2 41,07 60.0 87.0 94.0
Agricultural steel 1 2,0 2.7 2.5 2.0 1.7 2,5 2.4 2.0
'Parm machinery 90 <34.7 30.0 29.5 , 50.2 52.0 60.0% 75,0 80.0
Tractors 12.8  25.0 30.8 23.6 16.4 11.8 20.0 20.5 19.3
Irrigation { 18,0 22.8 25.0- 29.6 32,5 333 34.1 34.8 . 35.0
_ . Total 124.5 272.0 303.4 328.6 356.3 373.9 440.5 503.0 526.1
L i\ B 6
{ \ . :
~ . 80 -
8 'ﬁ 25 - &
9 | 70 o
"
8 60 £ 20f
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0 20| g
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Fig.4 Corn production (bushels per acre) -
in the United States from 1909 to 1971 w5 . 1900 -
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l “ , . Energy input to food system (kcalxl0-
. Fig. 5 Labor use on farms as a funct

of energy use in the food gystem.*
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SfCIAL IMPLICATIONS FOR AN ENERGY EFFICIENT BOCIETY

Objective: To design a planned eﬁcrgy;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, hgnshall -
again in the future, as in the past, be compelled to live in ¢loser contact
* with his fellow man and community.

"He has moae a complete cycle. Your assignment is: To design the tribal"
community of the future. .

- Directions: Complete'the community structure questions prior to designing

your community. FEmphasize tle social areas highlighted in the
worksheets. Remember to be Energy-wise.

< ﬁaterials: Paper, pencil, graph paper, clay.

THE PAMILY
: -
The fumily in the tribal society is very close. It includes grand-parents,
mothers, fathers, children. Your particular tribe (you have given it a name;

haven't you?) %s 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 bedr?
£ .
2. Will marriage bathe same institutioncas it is today? How could it be
improved? - . "

3. In what situations wougd 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 éo’close together?

5. Draw a diagram representing the family structufe from the standpoégg of
authority or control.

f .
% ¢ * *
THE SCHGOL
. « 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

subjectsvyou would be taught in}z;ﬁool are: . -
. _» and ) . Most of the students like the
-~ classghest,

The tribal school has learned much from their ancestors; the classroom is not
designed as the schools of the 70's were. Some of the most obvious changes are

Il

RIC . LT




in, energy efficiency. What would you see. as the five most obvious changes?
1, \ '
2. -
2*”’ - '
5. '

TRANSPORTATION

-

Because of the closeness to shopping, friends, schools and churches it is
not necegsary for the modern tribal man to have personal transportation. A
mass transit within the village provides the very necessary enerpy efficient
mobility. Drawing from what you have learned or by using reference books
describe what form of fuel you might find in this system. To what extent
would the system be necessary? -

. \
L »
A P .
COMMERCE .. ‘
3
. How would commerce be carried on? What would the. 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? ) N | \ ~ . :

~

CAREERS :
' -

The future must provide a sophisticated technician; well-trained in energy
conservation. What,.1in your opiniqn, would be the ] most important jobs? Why?

) :

Jobs ’ ' Way

A

*

UJ-\?NH
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RECRE@TION

W < fﬁe tribal community is divided into five rectreational areas. These areas
must serve,the énfire community.. What would you find at each of these areas?
Who would it serve? The National Wildlife Federation had madé certain yenrs
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 fiamily.

L3

CULTURE !
-

-

~ !

- . # .
What books, movies, plays, poetry of the present will the tribal man be reading?
what will the music be like?

A . v
. ) . > R '\
] We have considered 7 social aspects of the futuxe tribal man. Now physically
- * design this eommunity adding other components you feel nesessary. Use graph
paper and/or ciay Choose, but specify ‘the scale you are using.. Be certain

L to ident p. the 8tructures. o

Objective: To teach students how to interpret data found on charts and graphs.
Is the quality of life a function of the per capita consumption of energy?

L.

Materials: Paper, pencil, knowledge ofABercents and how to calcu;ate percents.’

‘ A. Rank the following countries according to how you feel about their stfle
' of life. Number one would be the highest

. Nigeria N
Chile . -
India - ( '
‘Nepal
) America *
- ' Germany
Russia
R Puerto Rico
Now, get together with some friends and tfy to reach a consensus. Rank
them again, as a group<§ -
I

, ‘ o \\(g




LY

HOW MUCH ENERGY DOES EACH PERSON USE IN A YEAR?

An American 300 million BTU/year ) . ’
A German 150 million BTU/year
A Russian 130 million BTU/year ‘
A Puerto Rican 10Q million BTU/year
A Chilean 40 million BTU/year
\\\ The World Average 35 million BTU/year
A Chinese 13 million BTU/year
An Indian 5 million BTU/year
- A Nigerian 1.5 million BTU/year
-~ A Nepalese 0.3 million BTU/year

B. Using the data provided, answer these questions.

2 - .

- What 1is the range? #
How would “you account for the differenges between the highest and
the lowest?
6. What is.the difference between the U.S. rate of use ard the wpbrld
~ - average? .
5‘\ *~7. 1n terms of consumption, is the quality of life a function of BTU's?
Justify your popsition.
i 8. Look at lesson A. Is there any conflict between the way you ranked
the countr¥es and “thetr-ensrgy use? ;
C. Bow much energy do you use? - £

- . ' F X7 ',

1. What country has the highest energy usage?

2. What country has the lowest? v

3. Which country comes closest to the world's average? ‘ ¥
.4, :

'S,

T




PER CAPITA CONSUMPTION OF ENERGY

" (In Millions of BTU's)™
N /
L4
‘ COUNTRY 1960 1970 ~ 1971 1972
: - ¢ S
. ; ‘Florida , 150.34% 219.263 224,494 . 233.849
United States 6.634 328,693 331.690 - 345.332
World 3,472 56,087 56.978 58,977
Canada p 173.953 265.957 275,213 319,768 " i
Brazil : 10.621 14,125 15.196 15.814 |
Italy 34,698 - 79,343 78.489 83,115
India* . 446279 5,378 5.488 5.529 ,
“ Japan 35,837 95,005 96.400 96.640
U.8:S.R. 88.084 128,368 133.874 141.7Q6
) England *. 151,169 158,451  162.496 160.463

France ¢ 74,661 112,263 115,904 123,454

L Germany T 112,961 152,570 154,204 160,404
Mexico . . 28,048 36.524 . 37.474 39,179 ) 0
Israel . 38.177 74,586 ° 78,489 80.618 ——

9 £ hd

/

4 -
) \\fource: U.N. Statistical Office -~ Dept. of Economics & Social Affairs.

i?\‘kank the countries according to 1960 and 1972 per capita consumption. P
2, Whteh country experienced the greatest increase in per capita consumption?
Which had the least? ' “
.3, What energy are yéu using now that you were not using -in 19707
4, Using percentaéag, how does Florida compare with the world, with the U.S.?
5. Explain the relationship between the quality of life and energy consumption.,
. 3

"
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" WHAT ENERGY CRISIS

/ s . q * . N * e <
~ =4

Objective: To show that theré™is an "Energy Crisis." N c e ’ ~ ¢
- Materidls: Access to data materiaf*on eneréy resources.

) N .

Presentation:

0 =l .
3 »
Using resource materials find and identify our energy resources. - Now find

the approximate amounts of these resources. Begin, present and future amounts.
Using a con&ensus of student data construct a similar chart on the board.

8 . )
Energy Resources: Present Remaining
R 1.- Coal 80% Remaining : )
) . - 2. oil - . i

Domestic 55% Remaining
Import 80% Remaining

- 3. Natur:%/ehs 50% Remaining -
4., Nucle )

; - Fission 957 Remaf%ing ¢ ) f« ,
) 1 Fusion 100% Remaining ﬁg
. 5. flydroelectric 20% remaining 5 -
/ . Jﬂknm 100Z Remaining ~ “{? . .-
e -~ .
/ Using the data;developgd‘hg;izzdents, set up an Energy Resources>game.
‘ . Give each group of 4 students 10 tokens which~ repr¢sent 100% of that

, energy resource.
> Start game at beginning stating that at one time there was 100% of each
resource. - s <
Remove tokens from each resource until you have the present percentages'.’
Now remove. tokene from each category to show future resources in year 2000.

Q- > Continue game unti) tokens start running out in most resources.
% W .
e Evaluation: } e

\\ 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.

8

Application: ’ -

e °
(/j !/’ tudents fealize the argument is not that there is an "Energy Crisis
’ ‘ r noti*but that all energy resources are fimite and future alternatives .
ust be produced from all areas of society (government, private induetry, _<\
etc,) .

<
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TRANSPORTATION AND ENERGY °~ . ~ . -
/ .

r
Objective: To identify energy consumption in various methods of transportation.

< . -7

El
-

Teaching Activities:

-

L]

1. Examine data concerning energy cansumption of various kinds of transportation.

2. Prepare a graph comparing the efficiency of the various modes of
transportation. ’ -
3. R{gpare a report on one mode of transportation and tell whether this mode
should be continued or discontinued. 4
4. - Make a list of current auto model and the EPA rating on each and show
J difference in gas consumptien on a graph.
. » N [

Materials:

Overhead projector ’ et
Transparencies p
Brochures from auto dealers

Graph paper, colored pencils, etc.

Y

References:
: @
. Brochures collected from Fbord, G.M.C., Chrysler, etc.
‘. N\ ‘or the Environmental Protection Agéncy. o
. / S -

Evaluation:

Students will develép a prioritized list of energy saving transportation

me?xods. . ,

.

oo,

;
’ -
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FOSSIL FUELS e /
, Objective: To identify uses of fossil fuels. e,

Teaching Activities: . . ' . - X

1. Define fosail fuels/develop vocabulary. . \
¢ : 2. Prepare charts showing uses of fossil fuels.

3. Make graphs illustrating uses of fossil fuéls in making energy.

4, Collect pictures and make collage of useg of fossil fuels.

5. Prepare a list of energy uses' that we could eliminate, and those

we cannor~eliminate. . !
. P . h -
Materials: il : -

2

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 gaggs

16 mm movies: Energy - choices-options=decisions 17 mc
Energy Crisis 13 mc —_— !
The Energy Challenge 25 mc

' References: - - 4 . ‘
y * % A .
World Book EncyclopeFia . : A

.~ 4.
Evaluation: ‘1. - ° .
) -
Students will develop and compare prioritized list for the future uses of
fossil fuels.

o .

°
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FOSSIL FUELS

.\

Objective: To identify the location of the wogad s supply of fossil fuels .
- (crude oil, natural gas, coal).

Teakhing Activities:

’

1. Locate crude oil, natural gas, 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. - P

]

<

3. 'Make a list of the countries using the most fossil fuels energy.

4, " List problems that could happen as a result of this imbalance between
supply and demand.

5. Discuss problems (listed\in No. 4) and derive possible solutions.

-

\
Materlals

\?\ fl . . .
* Overhead projector , - . .
Slide film projector/cassette player

movie projector 16 mm sound o
Map of world .
World map dittos - each student
Overhead projector Trans,OWorld map )
Packets of materials - coal, natural gas, oil ~—
Colored pencils/crayons/pins ; . A
1lm 16 mm.sound: 01l in Mideast 20 mc -
////~F 011 in U,S. 37 me
Coal 27 ;e
Natural Gas 7me
Energy in Liv#hg Things 11 mc « L
References: . »
. o ‘
. World Book Encyclopedia ,
Evaluation: . . Q# . -

K4 l

Students will identify areas of fossil fuelg reserves and major areas
N (countries) of use. L

-81-
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3 GOMMUNITY ENERGY CONSERVATION ' Y

. &y

Objective: To examine ways the community is conserving energy.

Teachigg;Activitiesf

«

1. Develop a list of places in community that use substantial amounts of . —
) electricity,anatural gas, coal.

-

2. Students.willexamine their homes to see if conservation practices ate

being used and will list those practices in use. < ‘ .
3. Student will obsérve 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 conse‘yation
v practices. .

5. Students .will prepare a report on their findings.

References: ,

. Local newspapers (articles on energy conservation).

Evaluation: &

Students w§i1 coﬁpile a list of the energy conservation pracfices being

. used by large energy consumers and compare those practices with the ones
used in student's home. o
»




()

\ C POWERLESS - S

‘,Ogjective: To decide who should turn down the power You_._, or=———pMe,

[ . ‘ . ) . S -]

. -
Materials: Classroom groups of 8.

Presentation: %Sandy Beach utilfttes have demghded a'lO/ reduction in
~J\ 'tesidential use. Failure to do restilts in large fines.
. Gasoline prices have risen 100%. This results from the
) . energy demand of -this country.

i

The basic question remains: K Is an individual's freedom
greater than the community'e€ goo6d?

0

. - 4
See if your group wcan come up with any kind of agreement
concerning the following: -

1. t:; should control your energy use, or should it be.
cont

d at all? ;!
¢ ﬁ 3
o .
R 2. 1If, energy is contrelled, who do you want to control
it? You or some agency? .
1 AR 3. Does cost alone control energy.use? Give exaﬁbleé.
. t ~

the price of energy? Example: Cut off electric in the
middle of winter or do utilities lose money on these

, - ) Can we keep our individual freedom?
Evaluation: Have the students Judge the merit of the ﬁollowing utilities
rate system

’
-

. }. Minimsl user: under 500 kilowatt-hours paying the lowest
amount per K/hr. : .
. : o
2. Median user: using befveen 500/K/hr. and 1500 K/hr.
- paying the average cost per K/hr.

¥

*

4, What do we do with members of society who cannot afford ..

. | ; people? ‘ )
5. Some states have started "lifeline rates Thi
cheaper electric fot minimal use. Who should ‘be allowed
. these rates? Just the lower gconomic groups?’ .
<& ' .
6. I live in an apartment building. I watch my energy use. .
\ . I am'a minimal user and in the so~-called "middle class.”
I wapt a-"lifeline rate.' "
' 7. I am a member of the "uppeg'class" of America., I want a
‘ . big car.: I want the things tieé "American Dream" is
’ ) supposed to give me. Why can't I have all I want?
- 8. Can/an energy system be devised to make evetyoné happy?

i
.,




3. High user: Above 1500 K/hrs. paying the average cost + difference ,
for minimal user ‘ oo

4, Individual chooses the rate level they wanp 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.

I - ———— e e ot e - it it o o A e e ————

- USING SOLAR ENERGY

&
Problem: Use solar Fnexgy to produce electricity.

9
Materials: The solar cube which has four silicon cells, a small DC motor
and a tri-blade propeller.

Vocabulary: Solar energy ! )
Photovolgaic conversion i

Introduction:

On a global scale, the solar energy that arrives in 1-2 weeks is equivalent

to the fossil energy stored in all the earth's known reserves of coal, oil and
natural gas. In the U.S. the solar energy that reaches 1/500 of the country -

— an area smaller than that of Florida - could, if conve?ted at 207 efficiency, T
satisfy all our present needs for electrical power. ; LT
¢ .

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 malterials in a silicon cell and creates an electron flow. The
electron fl moves along. an imprinted metalic conductor tgo crkate an electric.

current. . i
o - . . ’
Space vehicles effectively use solar cells to produte eltctricity Other
uses include remote sensing devices, harbor and bu lig ts, and fire telephénes.
Activity 1: The class can afberimeqf with the solar cell. Where does it work
best? Does it work under incandescent -lights? Does it work under
: ) " fluoregcent light? ¥Does it work in shadows? ) s}
N ! N -
. ’ Activity 2: Determine the cost facfor. The solar cell array on the Skylab A
space station cost about $2 million per kwh to build - about
: 4000 times the cost of a powerL?lant (0il) ‘on Earth
3 T-‘ : . ,
\va ¢ d * ’\‘\ ) .3
' ¢, M ’ 0 7 . ] \ A
{ L > , .
~ ! v N ‘.'o
Y ‘




»

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)

1]

Solar cell cost
Cost per watt-about $15.00

Cost per 60-watt bulb

1
-

* When would it be ecoﬁ%mically reasonable td produce electricity for use

by a town using solar cells?

N

N

? Activity 3:.0bserve the solar cube at work. Do you see any forms of

pollution? Was the solar energy itdelf expensive? Will we

- LI run out of solar energy? 1Is it hard to find? Is the source

of energy cdntinuous?

+Is much space required to produce

electric energy using a solar cell?

. ” N\
i AY

What are the advantages of using solai“enefgy instead of '

nuclear energy?
01l resources?

Wind energy?

. nuclear energy?

4

[ -

What are the disadvantages of using solar endtgy compared with

& -
01l resources?
Wind energy? -
Evaluation: Design a car using an artay of solar cells to power the car. -~
Q@

*

kg
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—_— e THE AUTOMOBILE .

»
.

Problem: .How has the automobile affected the energy crisis? ¢

Materials: Coal samples, petroleum samples, gasoline - unleaded, regular,
high test. . ,
v Vocabuiary: Crisis, import, shortage;, population, pollution, economy, fuel,
~ methane, oil. _
Introduction: Man first started using machines to increase his prosperity
. in the d8th century. Ever since he has to worry about feeding
) o 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: _l. Was the automobile a good invention or was it the worst
. thing to happen to planet 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. .
S. Go to the library and find information on "How can a car
° ' run off of garbage."
) 6. Make a survey of all teachers who drova oveff 14 miles/day
during the gasoline shortage. . .
~ 7. Find as much information as you can on the gasoline shortage
of 1974. ' ‘ Coe
1{ ’ ENERGY AT SCHOOL ,
v .
' Problem. How is energy used at school? - ] ‘ ) .
MaterialS' Paper, pencils. ’ ,

-

. .

Vocabulary: Temperature, thermostat, furnace, air-condition, filter, air- :
circulating system, meter, ventilation, natural light, ht
meter, foofcandles, caulki{ng, heat loss, plastic-sheeting.

.

¢ P4
Introduction: The sharp rise in fuel cost has put a special burden on school
* systems and other rnatit tions. But when cost of necessary
b - » supplies such as a ‘school, which is on a fixed budget, 4t has
to close down, lay off teachefs, or otherwise find the addi-
_tional money. Seme school administrators are busy improving th
- operation and mafintenance of school facilities while others are
modernizing exigting schools. What~ways do you think you can -
help cut energy [cost at your schoel? T F

. ! . |
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" 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 dustodian present 0 the class and be questioned .
on: Furnace peak efficiengy, individual room thermostat -
=, setting, most efficient air condition thermostat.settirg,
air circulating system, natural lighting versus artificial
insulation of the existing school plant,

3. Students will gather information on the above topics 50,
intelligent meaningful guestions can be asked. The principal <
will be asked to sit in"on the session,

’ : 4, Students will compile a plant improvement sheet and post in

front office, teacher's lounge, gym areas, and individual
‘classrooms. \ .

——————— ‘ - S —
. C A!
i FORMING FOSSIL FUELS

Problem: To constuct & facsimile of a fossil as a model for: student study
of the formation of fossil fuels.

res

Materials: 1. Plaster, of paris'\ ’
‘ 2, 6x9 inch pan ,
3. Large leaf . : 4
4, Black, water-based paint . 4
Vocabulary: 1. Coal R . 6. Peat .
' . 2, Fossil 7..Lignite . p
. 3. Carboniferous perigd 8. Bituminous ..
. 4, Ferns’ 9. Anthracite ~
5. Geologist 10. Decomposition. \ -
s ’ r .
Introduction: ‘~

Fossil -fuels began to form fvom decaying plants and animals long before
dinosaurs roamed the earth. In fact, geologists have found that fossils — —
help trace back the origin of coal some 300 million years. This period

of time is knowr (as the. Carboniferousmgngiod. Pressure, heat and
chemicalIchangeslthrou h this long peLio € time.converted-tropic
plants such as ferns ipto peat. Continued decomposition of peat r
sulted. in lignite. More heat and pressure on lignite resulted in the
formation of bituminoup and anthracite cdal. -

P ' - - . - .

Activities: { QJ/ . : s >

1

'

. 1. Grease a 6x9 inch pan.
.2, Mix plaster of paris in a separate ¢
the consistency of putty. ¢
%. ‘Pour this plaster of paris' into the greased pan.
4. Press a good-sized leaf into the surface of the plaster. .
5. Paint the dried plaster with black, water-basé paint, "
6. Display as coal fosefls from the Carboniﬁerous eriod.
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o Evaluation: ’ ~ ~
L 1. Students will develop a vocabulary of worés relating to the
formation of coal, . ' ’

) 2. Students will be able to identify the four basic kinds of coal.
., 3. Students will be able to constnuct or locate fossils of their own.

t i‘ * R : s / : . \‘
o T . WiERE'S THE COAL BN
. . .
L 0 ®
A Problem: To construct locator maps for coal ‘
L _ P

Materiof;: : - .
) 1.” Paper and pencil . ) <

2. Carbon paper
3. World and U.S. maps

Vocabulary:
. . }
. 1. Reserves o o
' . 2., Deposits , B
v N , 3. Bituminous coal
. 4, Lignite
5. Anthracite o R
Introduction' N ’ . .

Part of the Presidedt's energy strategy is to tax industries that have
not converted from oal and natural gas to'coal. Utilities have until

. 1983 to convert Zp coal. This means that the U.S. and Canada will
contain 1/2 of the world's -reserves of coal and will mot have to rely
so heavily on Arab oil.

-

Activities: . ?'

1. Have students trace a map of the U.S. using carban paper and an
- original U.S. map.

' 2. Have students shage in with a red colored pencil which fepresents
bituminous coal the following states: MZntana, Wyoming, [Utah, Colorado,‘
Arizona, New Mexico, Kansas, Iowa, Missouri, Oklahoma, Texas, Illinois,

. Michigan, Indiana, Kentucky, Tennessee, Ohio, Pennsylvania, West
Virginia, Alabama. AL,
3. Have students shade in with a ‘dark colored pencil which represents

/- lignite the following states: North Dakota, South Dakotd’ /
" 4., Havestudents trace a map of thelyorld using carbon paper and an
. original world map. . -
" 5. Have students shade in with a red. colo#ed pencil which represents
: .half of all, the coal in.the worlg:the oltowing countries: United -
States and Canada. ] { -

. ~6J Have students shade in with a blue pencil which representg forty
¢ per cent of the world's coal reserves the following countyfies: |
i Russia and China. . ¢ : i

7. gpve students shade if with a blaok pencii which represengs 10 per ry
4 cent of the world's coal reserves #he following countriea
- . European countnies. S I

% [ - ’ ‘.
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ENERGY CONSERVATION PAYS <
\ - -
. ‘
Prgblem: How to save our energy and buy an extra porterhouse ya month.,
~ , - V] ‘ -

Matericls: 'Booklet on: Tips for Energy Shvets; dictionary and: textbooks.

o - . - N
-wﬂr Vocabula}x: Fuel, energy, conservation, natural resource, gasoline,. - ~

' ) Electricity, shortages, vent, develop,aproduction, insulation,

weatherstrip, insulate, utilities, appliances, generating units,
' . . " consumption and exhaust. N .
— e . < 11
Introduction: Haye students look up votabular¥ words using their booklet,'/;/‘*s
—_— dIctionary ow*textbeok. Go over \the (vocabulary words, low-

LS

groups can put the vocgbularyﬁwor in alphabetical*brder.‘ All @
J classes will have test¢on vecabulary words,- after haying stpdiqd

- . them. Next we as_a class would go gver the booklet step by step.
; ' Each student can read'a paragraph; stop, discuss and go on until

. the book  has ended. ,Give test on booklet every .day to see if

- » student understands what's being discussed. Here again read éhg
“book. Get to low groups. Hpve students at end of booklet make
a small booklet as to how they would 'save to buy "the extra
porterhduse." )

~/ « .
T Activities: A! Role playing by pretending to be different_peopg,gvi Example: }
-y ‘taking charge of 1) Insulation, 2) Electricipy, 33 Lighting,
\kﬁi 4) Hot weather energy savers, 5) Cold w er energy savers, -
: R 6) In the kitchen, 7) In the laundry,*8) In the-bath, 9) In
: S . the workshop, -10) The yard, and 11) The<garden. ’

B. Have contest on spelling the vocabulary wqrds. ' .

C. Have contest on knowing the VOcabulary definitiQns.

D. Make yq 'own booklet, vocabulary words and games. Example:
crossword

2z eg, word finder. ' .

!

Waluation: Make a,crogsword zzle using the léfinitions gpd vocabulary words.

O, -

PR . - - v
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. . S « ’

RADIATION
{ .7
Rroblem: How can fadiation be detected?” a0

Materials:’ Geiger counter, radibactive‘sampie

‘\' . -
Vocabulary: Radioactive, Elourescent, geiger counter, baekground radiatiOn.
RN B .. - _ ‘s.‘ —1.' .
- ‘}‘ Introduction: . A : ;!

. v -

‘Raaioéctiye gubstances give off particles or energy. the particles or energy

- can be detected in several ways. It affects light sensitive photographic’ £11lm,

\ { it will dischayge an electroscope, it will cause certain cdhpounds to become .
l S flourescent (tp glow), dnd_it can qause radiaqion burte in living things. 3
- One of the best ways to etect radiation is to. use ‘an instrument called: a

x Geiggr counter. Particles or energy from radioactive sqﬁstances pass through

¢ . {

* + . .
.

¢ - . . L —89‘93 : < o . - . §
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< - . :
the probe of the Geiger counter. This causes an electric current to flow
in .the probe. The electric current passes to an amplifier which makes a

spegker click, or a light flash, or a needle in an electric meter move.
See diagram below, '

/')) ‘a .
w i) : N
i v SATE N AR \ o G "“\\u
\ ’ : e A — —
* e SR A mer g ettt
I\ ‘ - — L.
\ c\\r @ TI \ -]_“-_..__

,;;C
JD%
/l
[/
]L/

Activities: ° 9 : ’
— —'fRead the introductbry material to the class, or distribute-copies of this
information to the students. Show the class the Geiger counter and explain
how 1t works. Ask the class why the machine clicks when you turn it on,

. even thohg%/;z/is not near anything radioactive? " To find out why it clicks,
show one of the following films:

o

~ (-

1) Strange Case of the Césmic Rays, available from Southern Bell
2) A Sea Ve Cannpt ggnse, available from ERDA

If Lilms cannot Pq obtaiLed, explain the clickingsis caused by background
, T radiation whicE’comes from natural sources.

Ask how ‘students could tell if an object was radioactive without using a
+ Geiger cpunter. Reinforce introductory concepts. Then place é&e radio-
\.. active sample neame Geiger counter gnd turn on the machine.™ Vary the
s distance of the s e to the probe. How does distance affect radiation
< X intensity? Have a student hide the radioactive sample somewhere in the
room. Locate the hidden gample by using the Geiger counter.

Evaluation: Select the best answer to complete eagr of the following

statements. R . /
F v . - . ‘/ -
v 1. ioactive substances can be detected because they
, a) \glow in the ‘dark - t o b) are hot ,A’J/
c¢) interfere with radio reception .. d) Kill plants™~__~

e) give off particles and energy

Q ) -90-
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LN 2, Light sensitive film left near a radiocactive rock will: .
- _ &) become-exposed - b). catch on fire c) melt A
d) betome wrinkled &) glow at night ’ v &
. . -
‘ 3. Radiation causes an electroscope to: .
a) explode b) implode c¢) discharge d) enlarge -
e) recharge ) ro e

’ : <
Z\‘Compounds which glow when they are near radioactive substances are:
+ 8) cancerous b) incandescent c) organic
d) .flourescent e} dangerous ‘ - A\

5. One of the best ways to detect radiation is to use an instrument
called a (an):, . ’
a) radiometer b) barometer <c¢) Geiger counter t
d) electroscope e) agslifier b

6. In a geiger counter, radiation first causes an electric current to
flow in a (an): —~

a)yamplifier b) battery c) speaker d) meter e) probe

o )
7. A Geiger counter clicks even when it is. not near a radioactive,rock

s because of:

N a) poor construction b) poor operation .
- c) impropér amplification -d) background radiation ‘\
e) sQeaker short circuiting ’

-

]

8. Geiger counters can be used to find radioactive substances because.
. . &) radiation 1is stronger near -a radioactive substance
T b) the probe is omnidirectional
c) They have a very sensitive current meter
d) new models have a detec pointer
e) they use a Qadiosensitive compass

MORE RADIATION

Problem: How long would we reed to be protected from radiation from
nuclear power plan wastes? ) T

Materials: Geiger counter, radioactive. Iodine 131, sheets of shielding
materials (glass, wood, lead, ?opper, paper, etc.)
4 .
Vocabulary: Radium, half- life, alpha part1cle8, beta particles, gamma i
particles

- A . \
Introduction: R ‘ . ’ ¢

-

.d into simpler ,atoms and give off particles and energy (radiation).
In gbout 1600 years one-half of the radium atoms in'a sample of radium
will break down. 1In 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 1600 years one~half of the remaining radio-
- active atoms will break down, leaving one-eighth of thevsample 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

[SRJ!:‘ substance to break down 1s its half life.

Tgsffirsf radiocactive substance discovered was radig: Radium atom#e bre b -
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The radiation given off by radioactive elements is of three kinds: l
1) Alpha particles are helium nuclei. They do not have much penetrating
- power andscan be stopped by a sheet of paper.
. 2) Beta particles are eléetrons. Their penetrating power is much greater .,
\ " than alpha particles.
J 3) Gamma rays areshigh energy Xxrays. They .are the most penetrating of
. . the radiations given off by tadioactive elements. . v

Activities: B ' a <
{——— . \D . ® ., L
Place a radioacttve sample near the probe of a. Geiger counter. Turn on .
the-Geiger counter and count the number of clicks in'five minutes.s } -
a sheet of shielding material between the sample and the probe.” How does
this affect the radiation? Are the clicksgdecreased? Try ‘different
materials and compare their shielding abilities. Is it difficult to shield
radiation? . .
7
How long will a radioactiqe sample give off radiation? Place a'sample bf
iodine 131 in a stoppered flask. Use the Geiger counter to measurq the
- radiation (background) %n the room. Count the number of ¢licks in five
. ninutes. Now blace the I-131 sample on the base of a ringstand. Suspend
) the probe approximately 2 centimeters above the sample. Coéunt the number,
7. of clicks in five minutes. Subtract :the background radiation.count from -
the sample cougpt Yo determine its radioactiv}ty Repea; this process egery
day £or-about 30 days. Now make’ a graph of the, adloactivity of the sample
sus the number of days tested. From the grap determiné the half life

r
i\:—;;/,,,/%i/;;d;ne 131. Now discuss the~implicationsmof.the following ¢chart:* is
RO !

4

Which of these is most dbingerous to the future of mankthd?‘ What~prob1ema
do these products impose on our environment? How could these préblems be

| - - . Important radioactive,produtts N 4 A
Produ Type of -
. ;g\ Radiatief ,> Half-life
b Krypton-85 Befa Gamma 10 years
Lo Btrontium~90 Beta w 28 .years o
; Iodine~131 Beta Gammg . 8 days \\ ‘
p (/ , | .Cobalt-60 , Beta Gamma ., 5 years . -
S Plutonium-239 Beta Gamma Alpha 24,400 years LA
Vo * L ¢ ] v

handled? .. . ‘ .. '
{ ’ v y
< ~ ‘\ '™ T B . .
. “ g .
?4
- [ . £
' ’ \‘/ . N ~ s
* Mddified from Nuclear Power and the Environment = Questions and Answers, -
published by  the American Nuclear Society. . . s’
i L4
/ - ’ v
\‘JK ' i .
I, .
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Evaluation: Select the best answer to complete each of the following statemements.
. 1. .The most penetrating type of radiation is:
a) alphd b) heta - c) gamma d) light e) heat- "

2. The amount of time it takes for one-half of a sample. of a .
radiocactive substance to break down is its:
a) breakage rate . b) deteriorgtion frequency
c) half life « . d) radioactive dutation -
e) danger allowance - ' ‘

3. Thé first radioactive substance discovered was: . -
a) iodine b) cobalt c) ‘uranium d) plutonium 3) radium

4. The biggest problem with plutonium wastes from nuclear reactors

- ¢ 1is their: "~ . e .
a) intense radiation .»b) large gize c) long half life
. - d) great heat g ‘e) difficulty in handling ‘ -
\ O
R 5. Types of radiation made up ‘of partidles includet .
o a) alpha ahd beta b) gamma and beta ‘ ‘ %
c) alpha and gamma d) alpha only o
e) gamma only. . , N

LESSON: THE ENERGY CRUNCH
& [N . \ P

« 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 bulbd, slides of homes Wlth

S - ' . solar plates, design pictures of salar heaters. ~.
g Vocabulary: Crisis, develop, geothermal, import, petroleum, produce, rationing,
‘shortage, source, population, pollution, advocate, environment,
.07 - prosperity, nuclear, industry, resgurce, économy, fuel, energy,

BTU, coeal, 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. ' Likewdse, we
have burred 1/2 of all oil that !gs ever been pumped in the last
, 14 years: We need energy to live, The big problem is: "Just
how Huch “energy do’we really need" and "How can we make better i
use of the energy we already have?' The answer can be found but... .
it takes time and & lot of work. ARE YOU WILLING TO DO YOUR SHARE?

K3
)

[

Activiéies: 1. List.five ways electricity has improved your standard'of
1living.
, 5+ 2. Chart the electricity you would use if you only had four hours
.of dimjited use per day.
! 3. Cut newspaper articles or magazine articles out..read and
T write your opinion. Agree or disagree.
s 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 gll energy consuming appliances in your home and the
number of minutes or hours gygy are used per day; ex. clothes

dryer; blender.
) —93—

~
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LESSON 1 e .
PURPOSE: Investxgate the amount of radiant energy, recelved by ths»earth
' from the sun.- - &
. .
SUBJECT: Earth Science . . ] L
-
REFERENCE: Earth Science, by Brown, Kemper, and Lewis; S.lver Burdett Cogpany. “
ACTIVITY: - ' -
’ 1. Define vocabulary list of words
. 2. Discussion of the following: ' X - ;
: a. Types of energy radiated by tie sun '
* ’ . i b. Molecular structures of the layers which make up
X , the atmospherg and how they are affect.d by radiané’energy- '
< e. The zffects that the energy has on on natter and how matter ,
dffects energy. v . .
d. Make the solar oven
e. Observation of the Solar cube
>
CONCEPTS: The atmosphere is made up of layers which are named according to
their individual characteristics. Energy comes’from the sun in
the. form 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, ard some is refracted. In order for enetgy to
, reach the earth, it must pass through the gases of the atmosphere,
- being converted in long wayvelength from short wave length. )
3 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 T .24, alpha rays
\ Key Problems: 1. What is the difference between matter of the lithosphete and 4
the atmosphere?
2. What are the two forms of energy regeived by the earth from .
. the sun? - i
3. Why are there matter to reflectw’@efract, and absorb energy
v . on earth? ) :
’ ’ «~ 4, What would happen if the sun burned out? -
5. Give.examples of radiation as short~wavelen§th and long
wavelength. : . -
’ ~ 6. Give the characteristic differences of each layer in the ™
atmosphere.

7). How can ‘astronauts and spaceships survive in outer\qpaceﬂ
"y

£
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"LESSON IF,

1. Students will be able to success ully answer the key problems.
S . P

2. Evaluate the .students oral respounse. : .
3. Students will'be tegtéd on the concepts.. . . ’ ’ .
. .
Part A

b3

¢ —

To demonstrate.the heat éenesated by :he surn, and the effect of color

PURPOSE:
in absorbing .s0ldr energy. N . . 7
- ' AT - L ‘ /
) . . ; . . /
SUBJECT: Science‘ o . ) . /
CONCEPT: Sun sends solar energy of the eCa-sphere, part of which is agsorbed\by
! . the earth and objects in gun light.
o, Different colors of materials affect the/absorption of heat frow the sun.
ACTIVITY: - Place various colored sheets of cons ruction Daper on, the ground in a
sugny area. DBe certain that each sheet is flat and on the same type
, of surface--e.g., concrete, grdss, dirt, etc. ’
Place thermometers under each sheet of paper; ' Record the temperatures
' each 15 minutes for one hour Chart your resulgs.
EVALUATION: ,Mhat effect does color Bave on the different temperatures for each sheéet
of construction paper? Which color absorbed most heat’ Least heat°
How would these conclusions affect your choice of: .
--car cokor? --tent color? .
N --roof colox .on a home° ; R
I C - N
A N ] T ,
LESSON II, Part B. T s

PUR?OSE To oemonstrate effectiveness of flat plate ccllector. . .

CONCEPT: Presently most of our energy requirements- are met through using fossil
fuels. However, there are other alternative sources of energy such as
solar, whickmust be considered and developed.

REFE&ENCE

.

g

Robert J. Pozzo, 4 Floridian's Guide to Solar Energy, State Energy . .
office, Data Collection and Analysis Sectioa, 108 Collins Building,
-Tallahassee, FL 3230

4

ACTIVITY:

-

Students can bh#ild a makeshift flat plate collector by using 8

cardbpard box, aluminum foil, flat.black paint, glass or sheet of

clear plastic, and taps. Line the shallow box with tin foil, then

spray with flat .black paint. Qover the_}op with glass or clear ;
plastit. Poke hole ghrough side and slide thermometer igto position -
for reading temperature irside the collector. ' Make tempgrature read-

ings. <% ’
1. How hot does corf/ctor get?
2 What time of day-is the collector”most effective?»

.
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""CONCEPT: To defionstrate one of the more sophisticated applications of solar

\‘L _9
I~ How do clouds covering the sun affect the.collector?
4. How might this type of collector be used 1in your everyday life?

Here theg¢teacher can guide the students into g dis€ussion of the
potential use of solar energy for space heating,wster heating and
production of steam to run turbine A study of Meather conditions
and geographic conditions and geographic locations suitable to the
use of solar energy could be researchead.

LESSON III, Part A,

PURPOSE: To demonstrate the constructicn and use of a sular furnace - péraboloid
’ type. ) . -

* SUBJECT: Ma;hematics and Science - . T

-
L g

energy. Care nust be taken Since Gery high temperatures occur .at
the focus. : \\ .

REFERENCE: Mathematical basis can be found in Adalytic Geometry, bordon ) o
Fuller, Addison Wesley. . . -
AGTIVITY The paraboloid reflector is capable of producing very high temperatures
not available by other means. |

Materials: (a) One of the best ways to build such a device 1%'to get
a surplus reflector from television, telephone or radar installations.
‘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 spotl}ght bulb of ‘the
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 focal jpoint. (c) To build a reflector fr ratch is much merg’
difficult but an excellent challenge Tor students interested in working
with fiber glass. Remember that a paraboloid can be thought of.as formed
by rotat1ng a parabola about its axis. ' §
Procedure: Draw and cut out 3 parabolic bending form from masonite or
. plywood using the eguation x¢ = 20 y. - .
This gives a focal length of 5 cm. The formula x? = 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 s

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.q

Then materials of very high melting point can be observed. (carefuliy) '7

to melt in a refractive crucible placed at the “focal point. 1If track-~,

ing 18 desired the parabolic dish may ' be secured to a telescope tracking
., mount available from such sources as Edmond Scientffic Supply
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3

PURPOSE: To dfmonstrate the construction and_ use of a solar cooker - parabolic (

boat type (parabolic cylinder) .

i H

SUBJECT: Mathematics and Scienge L - "
. , - o
CONCEPT: Demonstrate one of the alternatives tc fossil fuels as, a source of
energy. .

.
i

REFERENCE: Mathematical basis. can be found in dnalytic Geometry, Gordon Fuller,:-
published by Addison Wesley., . ’ N

A}
-

ACTIVITY: We are told that even wood as a fuel is in short supply in many
parts of tpe world. Direct.applications of solar energy are evident
throughout ‘the recorded history. e take one siightly more sophisti-
‘ ‘ cated device to demonstrate the use of this resource. YO
Materiak¥s: 2 - 30 x 30 cm pieces cf cardgoard ~.plywood, particle
. " board, masonite if éutting facilities are available.
vl , ‘ ©  Sharp knife. ‘ .
T Fastening materials - tape, staples, thumb tacks.
Reflecting material which can be formed easily.
Device (spit) for holding feod in proper position.

vy

3 - . .
' Procedure: Draw or mount some form df rectangular grid on’ ohe of
} the pieces of cardboard. Refer to reference materials
- . td identify the position of the parabola. ,
oL Let the opening of the boat be .20 cm. Then the parameter
. "a" is,gquai to 5 cp and’ the equation *for the parabola -
) o x“ = 4 ay becomes x* = 20y. Using the equation in_the
< ) ' form y = _1 #¢ or y = .05 x“compute a set of ordered pairs
‘ ’ 020 '
~ . (x,y) ?Br X &£ -10 cm through x = +10'cm. This,gan be
. p done by selecting x = 0 cm through 6 .- 3.10.' A desired
.y © degree of accuracy in drawing the parabola can be obtained
' . “ by choosing an appropriate number of points. A sample skt
' . g ise shown, ’ oy .

-

-

. X0 #%.5 +1 1.5\5‘.0 2.%, 3.0 3.5 4.0
= — . v )

“ye

) "% y0 .01, .05 11 .20 .31 .45 .61 _.80-
: . o
X 4.5 5.0 55 6.0 6.5 7.0 7.% 8,0 8.5

[}

y 1.01 1.25 1.51 1.80 2.11 2.45 2.81 3.20 *3.61

x 9.6 9.5 10 ‘ : .

- , . Y ]

B .- "y 4.05 4.51 5,00

. * Plot 'these points on the grids and cut to Qhape. Attach .
5 . " o - the reflective material to the two curves. The spit should
: : . be ingerted through holes on’the Y-axis about 4 c¢m about -
g N ”  “‘the origin. Since the focus 1§ dt the top of the boat care
T ey . , _should be exercised. Y

N - C 7 ' N
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LESSON V . - . . ° . RS
. N . . A ¢ - . P
bePOSE: To understand the potential of and stimulate interest in the future
" 3 *  of wind power. : N oA
. . 4
A Y ! . . « Al
. SUBJECT: §cience, Social Studies ‘ - . *

- .

. . S ' A )
CONCE?T; Today most Q? our energy needs jre met throdgh the use of fossil fuels;

howevex; other sources available includé~solar, fission, fusion, bhydrog -

selectric, geothermal and wind, the seccdd most _abundant source of energy.
-available to mankind. e .

%

e « “x . . \5 N
REFﬁRENC@g Oregon State University “tudy on Magnitude and Deployment Schedule ﬁ< >
* . 0f Energy Resources. : -

3’ R Energy Technology, Wm. Eatoh, ERDA, Oak Ridge, Tenneégee.
- A ~ '

ACTIVITY: Discuss the ﬁistory/backbr0qn§\of wind power from the ancient Persians
’ through .the 19th Century to the present day. - BEEEEAN

- °

o

.
Iﬂvestigate the economic potential of large s¢ale wind e%@rgy systems
with the rapid growth of foseil fuel costs, o . :

‘ a -t - L U o
Discuss .the problem of wind availability:and it% unreliability. . t R
’ C . Include assessments in progress, location of sites or areas, and ‘:

. AN .
batk up systems. . , - -
. ' . ‘ N L. . 4
‘ . Discuss, potential apbl?cation through highgrade anérgy in the form of
’ .—.. - 8lectrictty. as well as .dfrect mechanical cgypling. Include non- A
L utility application. B

i ,
i \si - Discuss expected utilizatiqn--N9w—~Year 2000--2010 and beyond. -
* . . £
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£ . L3 I' -' -
. . _EXTENDING ACTIVATY . : _ ' ‘ S
. s ‘.\ - l o e
. An Investigation intD WIND POWER . . .

’ .+ Goal: To inveetigate the potential power of the wind asta source of energy

. I .

MATERIALS Windmill modely small fan dr hair dryer~or blougr pieces of carg-.

/“i T beard tq Elock off wind (size dependa on type of windsource used).

v
s

ACTIVITY This investigation can be perfqrmed by the .teacher~as a deponstra- .
tion or by a group, of students as a laboratory investigation. If ., °
done by students have them answer the following questions; 1if done as

3

< ?"/ a demonstration use these for guiding class discussion.
. ! .
¢ . v
o R 1. Exaq}ne,the tiodel windmill. Which way will the blades. on the
) R . windmill turn {f'wind hits them? Turn, on the fan or hair dryer-
. ' “ : -t S a to finﬂVOut. .. e - :
." . -t * . - : s C e )
) ’ . 2, Use-a piece of catﬁboard to choke off the wind going to the

windmili. When the wind &lows down, what happens to the windmill?,
ot . ’\, 3." Continde choking off the wind yntil the windmill stops turning
& . Is a ninimum windspeéd necessary. to turn the blades?

\ . " . 4, Move the fan ‘quickly to one side of the windmill so the wind-,
"y L changes direction. Does . the windmill change direction9 Why?
Y .

‘ . 5. Turn the fan to its highest speed so the windmill is turning very
‘fast. Now quickly move the fan around the windmill so the wind
rapidly changes .direction. Does’ the windmill resist changes in

: | directfon? If so, why? WQuld _this reduce the efficiency of the :

. o windmill? . / n

. , , 4 . , N
) 6. How do y6éu think this turning windmiIIQWould be useful to man?
. 7. Do you think wind energy would be useful in Florida? Explain
. . e your answer. . . A

~ ,

) ' ';: ’ .  For further inbeatigation: ) . - 4;' o
- . . “ 6 - - .
1. Vrite a report on how electric companies make electricity and-
how windmigls could be used to maké‘electricity. '
f L d
PO 2. Write a report on the latest developments in windmill technology.
Describe the different designs being. tésted and the advantages and
dieadvantagee of the designs. - .
2 )’ - ’ s
> 3. Build a model of a Savonius Rotor type.windmill and report on its
advantages over a conventional windmill design. -

a—— -— —— o ——— —

’ . . . ' ) . : . . . N .\
LEsson o _ G W " ' / N\
w \
PURPGSE: To examine the origin nature, use and technological advantages ‘and
’ developments of geothermal energy. . :

M o
. ‘. M
.

s
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‘ i % > e ] .
, , € ) \ . 4
/ .
f f - - { ~ ~ .
~ , - - A . Al - .. R , . )
.« .. 7 *SUBJECT: Science, Social Studies - . . . . . -
N N . ———— ) . . . ' ~.
SN CONéﬁ?I: Geothermal energy, Ehé”heat;deep tnside ‘the earth, 'is a vast potential
' ,source -of useful power which should-become available for,a wide variety
. of important applications as econowic exploitation technvlogies are
T developed,s . - » . o ; o

. -\\‘ v . .- '4» e

", RESOURCES:.Geotheymal Energy, Energy Research and Development Administration,. .-
T " Office of Public .Affairs, Geothermal Energy, by William W. Eaton,

. s . Energy Research and Development Administration., Geothermal Energy, |

No. EDM-526. Proceedings of Conference on Magnitude and Deployment T

. Schedule of Energy Resources, Oregon State University, 1975,

. < .
ACTIVITTES: By 1980 it is expected that the electrical power p;bduced’by the
\ T 1' " geothermal energy at the Geysers will morepthan méet the requirements
) of the city of San Francisco "Energy News Notes", March 25,. 1974,
. L -Have the students ré&search’the energy. requirements of the city of
” - San Francisco. Have them ﬁrepare'a paper on the production of
geothermal energy: at the Geysers. .
. .
s Place on overhead projectqr'tha system for extracting energy from
- - a dry geothermal reservoir ‘on P. 9 of Geothermal Energy (ERDA).
o ' - Discuss Normal Thermal Gradient, Magma, Locatien of Geothermal Resources
- " Environmental Effects, Future Prospects. ’

Have the students make'a list of the aCtive geothermal areas in the
United States. ' )
- v

. RS Have .students write reports on various topics such as history, gene-
A ) " rating electricity, geothermal technology, prospecting for heat,
; driiling technology, dry steam We%ls, wet steam wells,“e;c.

o N L Have the students$ prepare a table showing the approximate félgtion
K - betwegn investment, energy cost and financial return for geothermal
arid petroleum-based electricity. (from data given, in handouts).

5 e J——

. : §

s LESSON VIT . - .

PURPOSE: To stimulate interest in hyaroelgctric power as the only source o
' available needing no significant additional technological develop-

\ ment to gain an economical level. ' :

b 3
~—"SUBJECT: Science )
e )

CONCEPT: In the bvoai field of energy.sdurcgs 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 Study on Magnitude énd.Developmént Schedule,
of Energy Resources. Energy Technology, by Wm. Eaton. ) U




¢

ACTIVITY: Discuss the recent trends in Hydroelectric Power developments in .
-+ the 50 states. - . . '

’
R . .

\- _ Investigate the adverse and beneficial effects .of 'stream flow regu-
lations by reservoirs.* Include the adverse and ‘beneficial effects*
" . - of large land masses required. ‘Discuss the distractive and signifi—
’ : cant advantages. ’ SR ) ‘

SEmm—————

N : ’
.. : Discuss the "no emission" problem to adversly affecting air quality,

aand .the ''no heat“ discharge. .- \~ . ’
Discyss ‘the availability of Sités 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 the need, for energy. ' 4 i . ,
: ' . ’ ~ .
' LESSON VIII, Part A ‘'
“PROBLEM: Alternative Energy Sourcke;Farbage!! . - S .A'
. SUBJECT:, Ecology, Social Studies, Envirohmentsl Science, Economies " ;
CONCEPT: If fossil fuels become “scarce br too expensive, alternative fuels
. will be produced from garbage which-are cleaner and cause less, T )\,
1 . ‘ pollution. - , . ) "
\ o . ~'
\ ‘;REFERENCE Rocks, Lawrence and Richard P. Runyon: The Energx,@risis, Crown,
r [ Publishersy Inc., 1972. » :
) .. "Better Ways to Use Your Trash.." Changing Times, 30:45-47, b
April, .1976. ; -

“ar "Turning Trash into Energy: More Cities are Trying It," U.S. News & ¢ “
S , _World Report,.67-68, October 20, l975 ., ,
ACTIVITY l Have students .find out from their city or county government What

A . resource recovery programs are in existence in their .area.
. 2. Invite the Solid Waste Manager of your county to present & program
on his field. ,
. . . : — e e e e e e e e e e e — e e
- d (- Ly , }
LESSON VIII, Part B o : . AW g
S ’ -
) PURPOSE To show students how methane gas can be produced from waste pﬁaducts
]
SUBJECT Science - . h |
n MATERIALS Empty CLOROX bottles, rubber tubpng, a 'bell jar, hose. clamps,
- ~ ) - aquarium heater, thermometer, straw, chicken manure.
. j . L
= ! . ) , . . ‘ - Y - - -
., T . ’
! , 105 | -
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Mix tﬁe'manuretand straw together,
Place 4. cups of magure in each €larox bottle.

" Secure the tops, with hose attached, on the .bottle.

Attach tubing from the bottle to the'bell jar.
Put 2 Clorox bottles in'a small foam codler. . . .
Fill. the cooler 1/2 full of w ter. . .

'Lﬁe the aquarium heater to. hea the .water around the bottles

EVALUATION: 1.
R 32,
' 3.

4,

5:
6

to 98 degreés F. - !

Set the methane generator‘aside for 48 hours, checking the
temperature ‘twice a day to maintain the 98 degree temperature.

At the ‘end of the second day attach anotler tube from the

valve on top of the bell jar te a bunson burnes.

Release thre hose clamp, periitting gas to flow ipto. the bell jar.
" At the end, of 10 minutes open the valve on the be11 jar and 1et
the gas flow to .the.burner. s

While opening the valve on_ the burner strike a match aboye the
burner. . ) s - O N

\

Does the gas on the bell jar have a coloy? Does it have an odor?

Bow, long did the flame Iast before it went out?

Compare the .flame coming fron the burner to the flame of a candle.
Which is hotter? Why do you think,so?

How d6 you think the gas was produced?

How could we use- this gas to help our energy crisis?

How might this\gas\affect olr envirpnment?

'




