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.« GRADS LEVELS: -All Florida students in grades 4 to 9
GENERAL OBJECTRVES. To mahe aware of the energy situation a geheraflan of stu- I~

gain and censervatlon efforts of a padge from their govemor. . {
" “RATIOMALE. For nany years,.all elementary and junior high school students .in -
the United States have participated in the Presidental Physical Fitness
X program. . . ] . »
e et \ N Yoot

~

.

FLORIDA” GOVERNOR'S ENERGY AWARD e
Patricia A, Temple Alicia G. Barrionuevo

dents in 4n active, participatory manner with a reward for their knowledge

A Card for record heeping are issued to all students and their push-ups, /
running time, etc., are kept. After all exercise activities are recorded,
-tudents meeting eqtabllshed standards receive a Presidential award. ’ \\\~

hat has the student proxed in earnlng this award? The student has used
hurman energy to reach desired physical applications ang has become more
aware of health and healthful exercise.

h¢ propose the establishment on the state level {to be extended natrcnally
1f successful) of an energy award in order to generate interest, awareness,
and participation on a scale comparable to that of the Physical Fitness
program. .

Living in the latter part of the 20tH Century will pearn cpmvolveme at

with the eneMyy situation. This means knowledge of sourg d different
forms of energy (not only human) but, also, energytthat relates to every-
day life, . .

For thls reason, we are designing a program of hwareness, involvement, .
and understanding of the energy necessary for survival and calling it,
the "Florida Governor's Lnergy Award' program. Those students who earn
the required points will receive a badge from their governor.

»e

This program Hgg‘been désigned to be interdisplinary with involvement of s
tnglish, Social Studies, Mathematics, Scagnce, art classes and the prin-, ]
c1pa1 Awards can be presented .at an'end-of-the-year assenbly. |

he have presented this 1dea to the Governgr's Energy office. If the 1dea’

1§ not approved by that office, each county and/or sghoql and/or indivi- (
dual teacher can melement the program and award 1ts own certificate or .
badge. . ‘ , . X R

- e ) " 4 -t . - '

ACEIVITIES: See card sample : T . . .

RESQPRCLéZ Cards, badges, faculty anolvement 10 an 1hterd15pf1nary task to be

Emumm\ bnocmmras See card sanple : , e
" NOTT..

1nterjected into the currlculum ?

a ]
- -~
\

I{ e are not .successful in obtaininig a badge award, please duplicate the

card and 1mplement the program in your sthool/class/cbunty and award your

swwn certificates, [If you do so, we would like to know of the rbsponses to

the program in order to use the infoigation for "obtalning some source ‘of .

- ¢ s : d L
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Please write:

AIicia.Barfiongevo
. « 324078, W. 57 Avenue

v

Patriciar Temple
4700 AYvombra cird b

Miami, FYdrida 33146 . Coral Cibler Floid.
‘-‘ . ) 33144
‘o GOVERNOR'S ENERGY AWARD ’
‘ R / :
g ! !
- - * .,»._\_.5 N T -7 }
[_ Name of the student School v City + Pownr, |
- -~ o ]
r=========== ========:-—==$======== S ] =S DooERE=ss== E=======r;’:::__=i=3'.';==: -
' Science prdjects and /or L A B cC D A..|_B C D
{ reports ( 4 3 5 t |, 4 32 g
"} Social éﬁudies projects ; A | B .C D ¢ 5 C D
¢ and/or reports . A4 3 ~ 2 o A . 3 2 i
1
./ ENERGY CONSERVATION'NONI- A B c D )
¢ TOR «{1'week) AN 3 2 1 ) J
) o < N S p
Implementation of ideas to A B C b. ' 1
conserve energy e 41 3 2 1 ™ |
Prepare and solve' ten factual ene;gy A 'p ¢ {1 D
| related problems in.Math class 4 34 2 1
Book report on}Enqrgy ‘ A B’ [% D ' .
L{English class) 4 3¢ 2 1 , .
o‘ v f/
One original poster on emergy. Display| A& B C p .
1n the school (graded by Art Teacher) '/l 4 3 2 1
5 ﬂewspaper and/or magazine articles A ‘B C b
with student ¢omment to English, Sodial 4 3 2 1
Studies, or Science Tedcher { . .
Other (i.e¢., Energy Day, asSemblrew, * 1 2 3 4 5
etc.) A ~ T
“ Points needed for the award = 32 “TOTAL
. 4
. [}
; ) ' ..7\. *
. , Certified by The‘School Principal ) ,Rﬁte .
[ Q) ' N * »
“ .
4 g
¥ —r + .
. ’ w N -
‘ 2
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- o Sample badge for "FLORIDA GOVERNOR'S ENERGY AWARD"
s, + ' submitted b%}’atricia Tetnple and Alicia Barrionuevo'
‘ ‘ 2 S ¢ 7
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, - “THE SCHOOL LIBRARY: THE.ENERGY INFORMATION CENTER .
© s Patricia'aA Temple - %lltld G Barrionuey,
Suggusted activities for energy awareness .
’ . I‘ N
1) Special energy section r : .
2), Energy displays 4 . ‘ j(

.7 3) Book fair on energy .

4) Posters * > .

5) Display of student art work on energy theme : .
6) VUse energy topic duanE‘ILbrary Qrientation
7) Energy Career Day ) . -

8) Special films on energy with follow-up by classroon teacher
9) Displays for Energy Day
10) Energy resource information to subject area teachers giving
a) printed materials
b) films-film strips
c) posters :
. -d) pamphlets . ‘

e) prepared units of instruction

-

11) Suggestion box for energy-saving Mrivivies
12) Photography contest with energy topic .

13) Resource speakers -
14) Pen Pal,sponsorship with basic theme of correspondence to be energy
159 Bi-monthly energy information bulletin ‘to faculty . .

I6) Display of' science energy-related projects

17) Annotated energy bibliography

18) Place schobl library on mailing last of energy information suppliers

19), Decorate Christmas tree with energy symbols

20) Work with art/graphics department to create bookmarks wecorated with _energy
themes and distribute these in the library . .

21) Exhibitjion-demonstration of FPL Watt counter '

22) Have selected energy sources readily available at Science Fair time

23) Sponsor recyclxng centers {i.e., newspaper, aluminum cans, etc )

24) Up-dates via PA(fysLem of on-going energy-related activities (1 e. y television,

' specials, magazine articles, ete. )
25) Honor noted energy contributors (past or p(esent) thh displays, biblio-
graphical information, etc. )

St
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CONSERVING ENERGY ON THE FARM
John E. Brown . Cathy Osborne

GRADE: +8th and %9th .

GENERAL OBJECTIVE: To’dlﬁcover and explore energy agd ways
conserve energy on the farm

KEY VOCABULARY:

Ampere A unit of measure for electric current.

Zopliance A device which does a special iob, usudTTy
electrac.

Barrel~ A llquld measure of Q;l usually crude o01l., egqual

to 42 gallons or 306 pounds.

Chemical energy Energy stored 1n the structure of atoms
and molecules, which can be released by a chemical reaction.
Conserve To keep from being lost, wasted, or damaged.
Efficiency The ratio of work or energy output to the energy
input to do the work.

flectric current A flow of charged particles, usually
electrons.

Energy The ability to do work, to move a force a certaln
+distance.

Fuel A substance .that can be burned to produce heat.

Fusion The joining togeth&ér of atéms to, release energy.
Gasoline A fuel composed primarily of light hydrocarbons,
produced by "cracking" crude o1l 1n a refinery.

Geothermal Energy Heat energy within the evarth which pro-
duces steam when 1t comes 1n contact with air.

Kilowatt A unit of electric power egual to 1000 watts.
Kilowatt-hour A unit of energy or work egual to the use

of cone Kilowatt of energy for one hour. .
Luclear Fnergy Atgomic energy. the energy released by chan-
ges 1n the nucleus of an atom 1n a réactor.

Volt The electromotive force which will cause a ¢urrent of
one ampere to flow through a résistance of oné ohm.
Watt A metric unit of power used 1n electric measurements

of the rate at which work 1s done or .energy used.
SEQUENCE OF_ ACTIVITIES: (13) days .

Introduction:

"Each of us 1s concerned with the rapid rising cost of gas-
oline, electricity and other energy resources. The threat of
shortage in some and someday all of these hangs over our heads
every day.

s "While over the long term, the United States wlll be able

to develop and put into productlon one or more alternative
sources of energy, the day when these can offer a significant
substitute io the more conventional kinds of energy 1s some
years ‘of £."

Untill that day domes, we as farmers can take steps today
to reduce the ever 1ncreasing cost of energy and to ease the
threat of energy shortages. At the conclusion of this lesson
you will be able to save yourself some money and all of us L)
some vital enhergy. . 7




. . . * X ] 1
by

. « ACTIVITIES: * o ' ; I
1. Ask.student: What is energy? Energy Coriservation? |
Z. " Have students explore the meaning of energy as 1t rélates to Agriculture. I
3. Show the film "“Energy Conservatioh." ., ]
4. Ask student: How energy is lost? . . . |
5. Conduct discussion on how energy is lost in the farmhouse. (Weatherizang,

Electricity, etc.) ' :

6. ‘Have students express opinion of Ways they can save energy men&icned above.
7. Show the film "How to Keep the Heat in Your House." |
8. Read and discuss pamphlets on energy conservation.

9. _Ask students how can they conserve energy in and around the farmhouse?

10. Show the film "Wood Heat." |

|
|

11." "Dascuss the film (cost efficienty and etc.) | '
12. Have students design a model energy efficient famm. L (
13.  Show film 'Opening your Home to Solar Energy." Discuss film. . '

- 14, Show film "Organic Gardening Composting." .
15. "Ask students: Is Gaschol the answer to the farmers' fuel shortage?
16. Examine and discuss what our oil refineries get from a barrel of crude o1i.
17. Discuss some alternative for our fuel shortage.
18. Ask student to surVey gas stations and compare cdsts of diesel, regular,

premium, uhleaded and gaschol, ' :
- 19, Ask students wher¢ does the electricity comes from that 1s used on the fam /
and what relationship does it have to fuel? . /

S L
SKILLS (COMPETENCIES) T0 BE DEVELOPED:

1. Students will develop a knowledge of energy and the different forms of energy.

2. Students will develop a knowledge of how energy 1s lost, (What:1s energy? -
page 27). .

3. Students will develop and explore ways energy is wasted in the farmhouse.

\‘\ 4. Students will devélop and explore ways to conserve energy within the farm-

house. ,

5. Students-will construct a model energy efficient farmhouse.

6. Students will develop a knowledge of how they can save fuel on/fhe famn.

7. Students w1ll discover and explore alternative energy resourgés for fuel on
the famm. - :

RESOURCES NEEDED:' :

Textbook, Filmstrip, projector, screen, pencil and paper, pamyhlets.

Films ~ . o . -
Bullfrog Films Inc.
Oley, Pa. 19547"




"Getting the most from your garden'
"Home energy consérvation series"
"Conserving energy" oo <
"Organic gardeming (Composting)" v

"Opening your home to solar energy'' . -

Other Resources: ’ : { -

"Fuel from plants," fact sheet, National Science Teachers Associatzion.
""Energy and my Envirgnment," Governor s Energy Office. :

"Energy conservation packet,” Tennessee Valley Authority. \

"Some useful facts on energy," Gulf 011 Corporation, 1981,

"what 1s Energy,' 11.S. Department of Energy, May 1980.

Pamphlets:

"A theological view of nucleay energy,'’ Nuclear News, Februagy, 1970.
"Facts about oil,' American Petroletm Institute. .

""Iwo energy futures " American Petroleum Institute.

"Energy wise home buylng," Tennessee Valley Authority"
"Energy-saving chechlist for home builders, buyers, and owners,” U.S. Depart-
ment of Enérgy. ' .

""Electric saving," Tennessee Valley Authority.

'"Home Weathering Check List," Tennessee Valley Authorlty

"Where do we put it," James Phillips, Department of Education. .
"Alternative Energy Sources,” Ronald Benrey and Robert Schultz, 1978. '
""Solar Energy for-Agriculture,” U.S. Department of ‘Epergy.

"Alternat? Fuels,™ Gulf Oil Corporation.

_ ""The Solar Powdered Irrigation Pump," U.S. Department of Energy.

EVALUATION PROCEDURE: Observation x
Quiz l /
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: , ' GRAPH T1.S. DEPENDENCE ON FOREIGN OIL AND | - L
. . U.S. USE OF GASOLINE IN CARS (,

Margo¥ie Congdon i

. GRADE LEVEL: Fifth grade (math umi

I
L]

GENERAL OBJECTIVES: To follow b
. @nd consfrucy graphs. K Use charts and graphs to <olié .
lems. :

VOCABULAR{! pictograph, bar graph, broken-line graph.

-

MATERIALS: pencil, paper, straight edge, éraph paper (optional).

ﬁﬁ?IVITY 1. Construct a pictograph using the followung chart wlich gives vou
. the average cost of imported oil. ) .
S AMCUNTS $AID FOR CRUDE OIL BY THE UNITED STATES,
//? (Dollars per barrel)
- Year Price per barrel
L _ 1989 $7.30
- 1970 2.96
1971 3.17
_ L1072 C 322
’ *1973 4.08
' ~ 1974 12.52
. 7 A1975 13.93 .
1976, Co 13.48 .
\ 1977 14,53 -
S 1978 . 14,57
1979 21.00 \
ACTIVITY 21 American dependence on imported oil has changed over the years.
. Construct a bar graph illustrating this.
’ ' UNITED STATES DEPENDENCE ON PETROLEIM IMPORTS-
) . (Millions -of barrels per day) \
- Year, 0id Imports poT
] 1969 3.% i g
1970 . 3.4 . oo
! 1971 3.9
1972 4.7
1973 6.3
; . 1974 6.1
- 1975 6.1 '
A . 1976 7.3 .
R 1977 8.8
. 1978 2 . 3
8.3

1979

¢ math unit on charts/graphs. Ledm o re.’
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¥ ACTINLIY 5. Over the vears the mileage {mules per gallon) of U.5. cars has
- * varied. Copdtruct a broken-line graph showing this change. A
( : (Hint: Usg/ 13.0 as the starting peint of your vertical axis.) . '
. , ) .

U.S.. WTOMOBILE AVERAGE MILES PER GALI.O.\Y,;

i

’ Year Miles per gallon
: 1967 13.93
1968 - 13.97¢ _
1969 13.63 : .
" 1970 13.57° v
1971 13.57 - ‘
1972 . 13.49 v
1973 . 3.10 :
. iy 1974 %3.43 , ’ }
/ 1975 13.53 !
o 1076 13.76
1977, 13.94"

s r

*ALT[\}TYfJ. Felow 1s @ chart shoting the average number of miles driven by
.8 drivers. Use the, information to make a broken-line graph.

s ., Jfiint: Round to the nearest lrmdred).
. AVERAGL NMBER OF MILES DRIVEN BY U.S. CARS, S
' . Year Average.miles per car ';
; 67 9,531 ‘
' 1968 . 9,627 - N
. 1969 .9,782 ¢ :
1970 " ., 9,978
1971 y 10,121 »
1972 10,184 -
1973 99w ¢ ‘
1974 9,448. " -
1975 - 9,638 .
1976 9,763
1977 . 9,839 * .
ACTIVITY 5 Use the graphs yéL have made and the information giver you 1n
chart form to angwer' these questions. .
1. l'ow much money do the United States pay for imported oil in 19707
(4£3,673,360,000) . :
2. How much money ‘do the United States pay for imported oil in 19737 '
(89,382,960,000)
3. g much didurported o11 cost the United States in 19747 ($27,875,780) *
4. : was there such a jump between the years 1973-74? (OPEC embargo) \
5. How mch did wrported o011 cost the United States in the most reCent year

for which information is availiable? (63,619,500,000) '

6. There are about 100 million cars in the United States. About_how many
\ gallons of gasoline were used by the Amerfican automobile in 19777 . "
{70,6000,000,000)

*

s




r ‘ . J';' » . - _.- . R . . . . . . s
‘. . . L 4 . - I3 \ . r . .
During whlch year did Amer1dah cars get the poorest gas mileage? (197 3}
8.‘ During w}uc;\ year did American gasoline consumption tall off?, (10"’4)

GN THE AVERAGE AMERICAN GARS ARE DRNE\ AB&JT 10 OOQ. MILFS l"]:R YEAR. . '

-
e

*,'9. Based on lb 000 m‘les per year how many gallons of ,gasoline does *Car \, .
£~ . that gets 13 miles per gallon, use 1n a year? -(769) N y .
7t . 10. 3ow much does.the owner of car A pay for gasoline, at.$1.30 per g,allon, ’ .
. . 1in a year? I$999 70) .
11. Based on'10,000 miles pér year, how many g.allons of gasoline does qu B, .
that gets 15 "miles per gallon, usg in a year? ($666.66)
* 12, How much does the owner of car B pay for ga§, at,$1.30 per gallon, n a
" ydar? ($866.66) ° J :
_+ 13. Based®n '10,000 per year, how many ,gauone: i

gasolme does car C, that
il emgets 24 miles per gallon, use in a year? (417),

-

- ‘" 14 ‘mich does the owner of car Ckpay for gas, at $1.30 per ,g,allon m 4 ‘
: yeara. ($542. 10) . . N
- *‘IS- How much money 1s sa.ved by,drwmg car B rather than car A? (133 04) '
! 16. How much money is saved by driving car C instead of car A? (8457,60)
) %7. Find out how many miles per gallon your family.cais get and approximatel; | .
' how many miles eich is driven in a year Calculate the cpst of gas (for .
. a year) for each car. »
" *18. tow much money and gascline tould be saved by traling ohe of these cars |
for a staller one that gets 30 mpg?. o \
*19. List several ways t6 improve gas mileage.
" *20. "List the things you Tearned while working with this, unit. )
P v /‘\ T,
XYou'm¥y ask an aduIt to help you with” starre& questlons g ~
* ® .
EV}}LUATION. The evaluatlon of. this umt could consist offis/epmg the grdphs R
» produced by the children. g v ..
N ' . e + B - AT L-‘; ’ !
v FOOTNOTES: ¥, S o o .
1. '"Energy for Today and To rrow" Energy Conservation Research, Malvemn,
J Pa, 19355. page 2 . - -
- Ibid. "page 1 » . g )
“ . Ibid. pag 7 ) v . - N . . =
4. Ib1d pa : ¢
' *
POST SCRfP'I‘. Actn ity > ig, &)od not only for rr-.admg and using graphs bu*?“is l
good as an act1v1ty in problem solving. I
4 . % I
r s for ‘ :ﬂ « . ..‘
rl N a i
b ) .
|
-
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MATERIALS NLF DED
\_

-

ACTIVITY 1t

* g

F i
» . - -
O'S S i o -0 GO o0

-
-
:

ACTIVITY 2 a.

b.
c.

d.

GRADE LRVEL: Sixth Grade . (social sgudies unit).

. }.(_)A(:.AIMLARY: (llr\;c]!{c ?’]ﬂ].’ refinery , OPHZ -tanker, 1mport expert, consumer, petro-
. el ;

a-world outline map neme the following:

Iraq and its capital . .

" routes on Middie Eastern oil to United States perts.

i

MIDDLE EAST O1L, ’ L
Patricia Stradley

v

g-l\’ERAL'OEflCTIVES: " To follow unit an basal texf. The -student will become !

aware of the role’the Middle East plays ‘in the supply*
of oil-for 1he Unuted States. Map skills, reading <k111$,
_research ski 1]\5, -and role playing vill be involved.

N

¢ . ! ' -

1. Worla outline mep Tooe
2. Cx’ayons
3. Social studies book J:hat is ‘apprepriate for .sixth “ . iy
r -grace and includes Middle Eastern unit.
4. "Tips for InergyeSavers." Consumer Informatjcn,
' Pueblo, Coloradc R1C0%., - - ’ ’
5. Fact Sheet #9, 710, c.nd 11. "I:nengy Censervation," .
hy John Fowler. - _ '
. c/o Naticnal Science 'leac:heIs Associaticn, Washangten,D.C. |
. 6.« ' Some Useful Facts on Energy,' Gulf Cil Corp January, s
1921,
7. "The ABC's of Oil," Putlic Affairs, Guif 0il Corp , .
P.0. Box 1563, Houston, TX 77001. /
"Facts About 011 " American Petroleum Institute. . 1
Atlas .

w oo

Saudi Arabii and s capirtal

Kiwait ana its capital

Oman and 1ts capital = .
U.S.A. -and its capital ;-
U.5.8 R and its capital - 7 €
A ano its capital

Tt s capital

Isran% ‘”’ ts capital ' '

Persian Gulf . e

sAtlantic Dcean . . AN

Pacific Ocean . |
Gulf of Mexicd - AT \ J
Strait of Homuz b
Indian Ocean | : "]
’ |

4

e
gt

Draw in on the map, using 3 doﬂ‘ec Jine, the transportaticn

-t

Coior red the country that is the world's largest oil prodﬁcer.
Color green the country that is the world's largest ccnsumer

of oil.
labe] three ports at which o1) tankers arrive in the United

States. -



) . - : N
. ;.
e, Make a key for your malﬁlat 1m.1ude<; Ldpxtdls, tral por-
- tation routes golors,” and p01tb

’
Fl LI

ACTIVITY 3: Apswer the folld«mg questlons using socml studies buuks, Q,HP]'H
. and booklets for information., ’ -

a. Does the U.S. consume moTe energy “that 1t produdes? (yes)

‘ b. Wh3t grea of the world provides the U.S. with most of -ts
. o . imported o3l? (Middle East)’
¢. What means ‘of transportation must Mlddle Last o1l use to readt.
the U.S5.? (t§nl\er) -

d. 'List the bodies of water a tanker would .travel fror Saudi
) Ardbla to New Orleans. (Persian Gulf, Strait of lgrmuz, Indian
.;A&Ezu]]tlc Ocean, and Gulf of Me:uca)
. . hhy is ol of the Strait of horrmz lmportant'? (Lontrols
transportation)
Does U.S.S.R. have access to the Persmn Gulf" (no) -
I)%y would they like to hdve control? (control o1l shlpmnnt)
Would the U.S. 1like this? (no)
Why or why not? (would be at the mercy of U.5.S.R. for o1l)
What religion is predominant in the Middle Easi? (Islam) 7/
What iss/the U.S.S.R. stdnce or feligion? (oppcse).
How would this affect the feelings of Middle Lastein LOLmtI'IE‘
toward being ruled by U.¢.&.R.? (resistance)
T, m. What would happen 1f the U.S. could no longer buy ‘1ludle Jast
0il? (not enough energy)
n. what_can the U,S, do to solve our problem about using rore
petroleum than we produce? (answers will vary)
o. Using the lists provided choose products you consider HpOT -
* tagnt in your 1life? Wwhy? (answers will vary)

1)

— P e TG e

. p. Whiclr 5 of these 15 would-vou least like to nge up? rhy?
‘ tanswers will vary)
. q. hhich S of these 15 could you most easily give up? (Ansaers
. "will vary)
, r. What is the chief product of the Middle East? (011J
. . s. Do you think the Middle [ast pecple want to sell then o1l

as fast as they can? ‘hWhy or why not?
t. hhat does OPECht:}nd for'? (Organization of Petroleum I:tport- .
ing Countries)
u. Name the OPFC ccuntries. (Indonesia, Fcuador, Vene‘.uela, ¢
;- Libya, Algeria, Nigeria, Gabon, Saudi Arabia, Iran, Qatar,
huwalt United Arab Emirates, and Neutral Zone)

ACTIVITY 4:° Role playing - Press Interview (directions for teacher) -

Asa Gulrnmatmgf activity the students will role play a press interview.
The class will be d1v1ded 1nto_small groups with each group member assmzzed d

character to depict. -
The roles can be Al1l Rodi, an Arab oilman; Simon Jones, a Texas mlman

"Tillie Lind, mayor, Brooke Norsey, and Steve Robertson, reporters for The Oak

Rudger.
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In pre;.uru.g forthe 10le ployang, the teicher mst discuss apyd lcview with,
indiy Luud) ‘tua,(.nt& the attltwies, CPIN1ORs,. and _facts glcaned from the study,
AMter roles are assigned time mist be proyided for each student to plan his Tole.
(Groups should have time to discuss their plans tor dralogue and costules. .

Since stiglents oftentheve aifficully initiating an oral activity, the-
teacher should be prepared to begir thé intemiew. An exampie mght be, "Lacres
ang gertlemen of the press, 1 wouid like to presert the mzyor, Tillie Lind., °
who will tntroduce yod our visiter, Sheik Ali Rodi." - .

As each gicup fmlchec 1ts pi‘esentdtlon @ tame. lor audience and teacher, .
1eaat*cn is provided bgtgre the nexw groups givettheir version of the interiiew.
\ Einsl critigue vill eyaluate the entire activaty and w1ll cover attlt.hdt"b ard

OpIP10n$ dcvelcpeo by l)cx <Jass members.
L]

(Ihe fx,liomng activity shec ts shou]d be giver to the child playlng each cher- -
acter)., Chrectyves fprozhc roles-pley characters:

Asab oulman - dnghST ntenent*cn in Areb affairs by forergn interests
. ] wants hxgﬁl rrice EC‘I“}I‘: o1l
- . wx:lmg to mahe edls fer Frodteis he rey Lece
Y wants to na}\e;ure that his o1l is not dep]eteu (used up)
*
leaa t1dnun - fe.rs that rilddle East orl mxa be controlled by unfrxendl»
governrment or 1nterests
wants lowest price possible fromfArabs

Mayor - wants bgsiness” from both Arab and Texan; {riendly
Reporters - wants to know what prlces are bejng charged .
wants to know what deals were made (weapons, food, defense nucleal R

power plats)

L are we getting enaugh for American demands? .

: . 1s the Arab government stable ,
© = how do Arabsvfecel about Russia? .

to . " how do Arabs feel abour Israel? ~ - )

. hew do Arabs-feel about-the United States? -, -
o™ i “ L4 s

EVALUAT 10\ n ) . . .

z’\nShCr the following questions in complete sentences. . )

I. Compare the consumption aml production of o1l 1n the Middle Last and the .

United States . . u{ “
2. phy 1= the U.S, Lom,eﬁed about the govermments of the Mzddle Lastq::m coun-

tries”? » - . . R i
-3. Whatrcan you do to conserve energy? . . "
APPINDIX - handouts ‘ .

from - Lnergy in the’ Clobal Marketplace, November, 1978. National Science
Teachers Assoctation, Washington, D.C.
“"Petro-dollars: The Problem of Too Much Money" (artu.le)
"l rom Those»Who Have to Those hho- Want' (map)
"horld Lnerg} Consurmption" (grdph) ,
"Average 11.S. Daily Imports “of Crude 011 by Coumtry of Orgin" (chart) ‘

* “
"




Tom Walker, Gulf Qil, Atlanta Qffice
YOPEC" (chart} -
"'1980. World Crude Supply' (chart)

.

ot

* "World Consumptiorr. and Regserves of Petrolewn”.r (char'E & graph)

v F

Energy T;"ar{sitions in U.S. History, June ‘1879-grades 8 - 9.! U.S.

Department of Energy', Office of Lducation, Busihess and Labor Aftairs,
Technical InformdtIon Center, P.O. Box 62,  Cak Ridge, TN 37830

"U,S. Crude 0il Production and Total Consumptidn of Petrolewn" {graph!
. ""0il: Bright Promise" (List of products made from oil) .
1 . ,. -' ‘ . L]
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« $tudent -Hand-out: PETRODOLLARS: THE P

~ PROBLEM OF TOO MUCH :
MONEY e N,

Imagine having a product to sell that has a, .
value of: the entire U.S. farm crop; all .
the steel produced 1n the United States for %
four and a half years; 10,000 fighter' air-
craft; 3,200,000 private homes; or all the
- cars ang trucks produged in the U.5. for : . .
three and a half years. . . £
.o P a“?
The members of the Organization of Petroleum
Exporting Countries (OPEC) are in this unique
position. OPEC 1s composed of the tharteen ol
producing nat:ions of the Middle East, Afraica,
fefitral América, and South America who to- *
gether control ovér half of the world's oil
reserveés.: The sale of oil brangs in more than
‘5125.b11110n a ykar to OPEC nations. The
cost of producaing o1l in the Middle East coupn-
tries’in particular, is low, and therefore
much of this Jincome is clear profit.

e !

THis enormous wealth 1s new Qp most of the,
OPEC natiops. 9Until the 1960's, the large,
multinational oil companies controlled the
production and sale of oil. Because there
was an abundance of o0il and 1attle competl-
téon, the multinational corporations were
able to keep the price of oil low:and reap
a great profit. .
. b

In* 1960 the o0il producing nations decided

they wantéd to obtain more money from the

sale of their oil. At first OPEC was success~
» ful only 1n keepaing the price of oil from

dtopping. In 1973, however, Arab OPEC na=-

tions embargoed the sale of oil to some in-

dustrial pations. When she embargo was

difted, OP convinced now of 1ts power,

raisedit :glca of o0il £rom $2 a barrel

to $1 er rrel ¥ Altho gh there has been "

some Anternal disagreement about the wis- '

dom of this high price, OPEC has managed

to keep the price of o1l hagh.

-

.o . OVER
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With the 1ncrease in the prlce of o0il, there .
has been a huge increase in the amount of . !
money in OPEC nations.: This income is being '
used to help OPEC nations develop OPEC
countries must import most of their manufac®ured
. w goods, and some of their food. It is the- . -
* profit they collect ﬁrdg the sale of their oail J
which pays for these goods. Many OPEC govern=- T
ments ‘have directed the money to badly-needed
programs in housing, health care, educatlon
and industrialization. N
, For many Middle East OPEC members, a large . °
part of their oil profit is used for defense,
. Weapons and armies/are expensive, yet the
situation in the Middle East has prompted the .
OPEC nations to buy planes and weapons. They .
’ purchase these from the industrialized coun- > r~
\\\\\\\\ tries.such as the United.States, West Germany )
. and the Sov1et Union. : . -—
% o ' +
ven w1th developing programs underway and
' igh defense spendirg, the OPEC countries
still have-enormous amounts of money. In-
creasxngly, they invest this money in other .
. nations ardbund the wog}d such as Great Britain
and the United States. Among the companies .
. . partially owned-by Arab and other OPEC nations
: . are: _Daimler Benz, manufacturers of Merxcedes . .
Benz 3utomob11es* Arizona Land and Cattle /
' Company of Phoenix; Kiaweh Island, South Caro- . Tt
. “ lina; Krupp S¥éel Works of, West Germany:; . . . ’
-~ Securlty National Bank of San Jose, Califor-
nta. ™~ '

Money that the oil producing nations earn .
from the sale of oil and then réinwvest in °
other natlons is referred to aiz}petrodollars." :
Some peopie are afraid that thif€ investment . _5 ”
in American industries by foreign nations is
dangerous JIt may give "too much power to* . :
these fgreidn nations. Qther people point ocut ‘
that the petrodollar investments have helped .
, to support Amarican 1ndhstry These invest- . ‘
ments also mean that some of the money the . .
. United States spends on oil is brought back {
. tb the country. ;0 L JE

. Ed * . »

. ’ J/ ) N . . '
e . o , !f} o v
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Al - . s .
s, Qil: Btright Promise
. ¢ *: . -". . ..:' ] ’
', Student ‘. , '
.  Handout ¥ I . 0111Based'P§Bducté
. “ o - 2 N .
. . i ;
+ 4 ‘ i ' ’ "

antenna cable -
. ¢redit cards

card tables \
pPing pong paddles

*

permangnt-press clothes 5

heart' valves
‘crayons

weed “killers
football pads

~

- . disposable didgpers . puzzles - b
parachutes - . carbon paper . N
tefephones dishdrainers .
enamel | . puppets ‘ /0
;ransparent tape upholstery
vinyl siding hearing aids
safety flares es#kphones oy

bble bath ’ whistles .
bbokends clothesline
decdorant carpet sweepers- -
partty hose "o chess bodrds
- ‘bedspreeds i yardsticks .
plastic tubsh . > slip covers . .
ag rugs- . patio screens
unch boxes - ' mats- e e .
.{ Jerseys . - efrigerator linings
"* windshield wipers . -~ floor wax. . .
vphonographs U panelling
cal sound 1insulatjon . earsings
garment bags . false eyelashes F
fences ne~wax floors .
kitchen counter tops golf balls !
pillows righter fluad
dune buggy bodies attache cases
" checkers ) wet suits v
soap dishes . laxatives .
, Ssyringes ( ' trash cans ,.' ]
shoes . brassjeres
volley *balls -acrylig paints B
\{ slegping bags vacuum bottles
electrician's tape bearing ‘greas ,
mascara - - rafts '\ 3'
flags socketsg ’
oxygen masks f1les - »
ink < ' air-conditiondrs .
. hair spray wallets
Steering wheels backpacks .
food wraps rubbing alcohol -
rubber duckaies . epoxy glue '7
seed "tape ©oil filters =
. (¢ “
. ¥ .
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mailboxes . ' lami,.shades .
uniforms . . skateboard whébls
pacifers guitar str;nqs
cassette tapes . jugs ¢
’ * luggage ‘eyeglasses,.
antifreeze . vinyl tops,
flashlights ° TV cabxnets
. motorcycle helmets * measurlng tape -
= antibiotics ’ *  water softeners
. shower doors microfilm
Sugar bowls . tennis balls
decoys o measuring cups
‘ tobacco pouches . , dishwashing liquid -
pencils 'exteﬁplon cords
model car’s combs
. garden hoses .~ pPlastic varnxsh
, .l lawn sprinklers badminton birdies
. playing cards bird feeders
dolls hair curlers
a bubble gum . . lalinates
. coasters visors
. Straps tennis rackets
tires N N canisters
rulers ) computer tape
boat covers ammonaia
. unbreakable dishes gaskets
. d toothpaste monkey bars
- tents ' venetian blinds
. fihger paints . digital clocks
. ' glycerin J li1fe jackets
’ foot ‘pads r ’ ’ model planes
lamps . 1nSect repellent
. »ice cube tpays ) fishing net
! swimming pool liners hair coloring
- cough syrup rubber cement

halr dryers -
styrofoan coolers
N -brake_ﬁluxd

"¢ draperies , . . ) ,
car battery cases , RS
' hockey pucks ’

‘4 fertilizers:
knitting yarn
sandwich bags
.tableclothes

] ‘toothbrushes
. - notebooks
* darts 3
i lea collars ;¢ 4 .o ~
: //étadlum cushions T T
hang gliders . e )
» sandals, . - <o
lipstick . -
*electric blankets

-l
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‘ Nurﬁbpr'Of Countries ... ST 13 , ,.
“Very Diverse Group’ oo Ethnic, Religious, Racial

A | " Per Capita Income, Language, ..

’ _ Type Of Government, Geography 1

. S . Most Common Denomina,tors ....................... Nlusﬁm, Arab
3 Total World Oil Reserves, ..o 675 Billion BBLS
N ’ QPEC Reserves ... errrsrara e serisraarenssssanerraeerns 470 éillipn BBLS ,
! % Of World S — 70%
Arab OPEC Reserves ... v — 367 Billion BBLS .
‘ % Of World. %«w ....................... e 47% .
. ’ % Of Free World3............ S 62% - ’
' " Total Wcrld Populaﬂq{n e ————— ' 4.4 Billion People
~ Arab OPEC Populaiti“onn ................. S 44 Million People
% OF WOrld % ..o sessssesn 1%
1- %%
5
- \
- s




, 71980 WORLD CRUDE SUPPLY
| T MMB/D

o t . TopEC . NON-OPEC
i, SaudiArabia; - . gsg | USSR L. 4170
- % raq ' . 3.50 _ U.S. " 8.64
* ~~Venezuela + 2.05 : North Sea ‘ 2.27
" 'Nigeria . 210 China 220
Libya 182 . Mexico ' 2,04
2, UAE: M0 e ~ Canada 145
<~ Kuwait ' . 1.50 : Egypt _ / 7 .62
g ’ Iran 1.45 ‘ Ma’laysia/Brupei ) .85
*  Indonesia - 1.50 Argentina ‘ 49
~ Algéria’ "1.00 Australia . .40
Qatar T N Oman - 29
"“’ Neutral Zone - .53 - India .26 -
_Gabon -’ .20 Trinidad 22
Ecuador 22 Other ' - 1.63 g
e TOTAL 27.50 | TOTAL . _*2-76
a . 7 & g

.y oz e
. .
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RESEHVES OF PETROLEUM
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Student Handout 4
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U.S. Crude Oil Productiori and Total Consumption of Petroleum ‘
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_ - ) "ENERGY ACTIVITY '
: ) .

. . - - . ")

‘B( Gail Delicio , N

C .
* OBJECTIVE: “This student w1ll become aware of desxgn elements which
energy conservation in the home.

PERFORMANCE OBJECTIVES: 1.

promote

L]

. . , e
Using pencil, ruler, and graph paper, create a
floor plan for an energy conscious home. (Scale
1" = 1/411) .

|
|
" 2, Using pencil and paper create a site ma'p for place- |
. |

T ment of the house, taking advantage of passive .
- solar he tigg_ and cooling and natur@zes. A
» b oo b ) , \ ~
v 7 EVALUATION: Class Critiqué J *

P b ’

ARCHITECTURE: Part I, the student willjldesign a floor plan for an energy
) efficient home. : o O?T ; ;

-

+  ACTIVITY:, .Qesign an Energy Conscious Home . SRS ‘
\IARGET GROL'P:,. 8th and 9th grade Art,’ Science A ' Lo ‘ |

MATERIALS: *'G'raph paper, 'penci%, rulér, compass, protractor, ''Planning Pac-
ket i :

-
[ - v

. . . ’ . ¢
Y OTRE REQUIE.ED FOR ACTIVITY: Part } - one weef ('Design on Energy Conscious
. Home') . R
‘ Part-I1 - one day (“Selecting Site for House")
- P S “ b
VISUAL AIDS: Plannirig Packet - one per group, xercxed info sheets, SO%lbor -
plans from "Homefinder" section of Sentinel Star, and sample, 7
. ‘ blueprints donated by local architects. . ] -
FIIMS - "Landscape Architecture," "Spaces To Live IN," and "All
Kinds of Houses." :
: - > A . .
STEP I'- Read pldnning packet. Discussin class usxﬂg transparencies 11lus-
. trating key degigns, etc. . ' ‘
STEP II - Create a flodr plan 11lust ting design concepts which promote
energy conservation in a hpuse., ) .-
4 -~ . , L )
] STEP I11 - Create a site map for holse placement. Make use of passive
T e and heating and natural/breezes. - __’_,_,—/")Q;
v ! . e e T."O
N PLANNING PACKET ) e \
What type of house saves energy?/ . .
. A. One st8ry square or rectangijar floor plan.
L. Trades wall area for rodf area. .
2. Reduces window area’. *
3. Inside rooms areqnot exposed to exterior. : - N
B. * Circular Floor Plan. ) _ )
1. Best because the smallest-area with the greatest use of space 1s 4
, . circle. ' ’ .’ .

2. Easy placement of windows to capture natural breezes,
" 3. Easy placement of windows for passive solar heating and cooling:

' - t
-

— : 26 10
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_\“ - , *
]
q . 4
. C. Hexagbn Floor Plan . . -

< ‘Reduces wall- area, but is rot awkwatrd as circle . /
. *2 D, Square Plin With Atriom - s a3 , |
S 1. Windows fac® iner atrium opening. ‘ . |
2. Can’'reduce heat gain 1f shading devices aré used. ' |
3. Can provide platement of garden or pool. - .

PO

- Pactsheet. ,g . \.
A. Reducing window and wall ar’eas can save energy.
*B. A house withea high wall casts, a long.shadow for most of the winter.
C. -4 bouse with' an overhang for the south wall protects it from the summer
., " SUR and allows exposure to the winter sun. .
D% Face windows to the south, southeast, or southwest. On the east, west,
" and espeeiglly north, I\eep window areas’'small. . o
L. Scale: 1V = 1/4 . )
F. Airlock - An entry which had thO doors, one of which 1s open at one time.
" Greenhouse - An airloch may be used as a greenhou§e for plants. Outside
wall temperatures are 1ncreased in cold weather and decreased 1n wam

weather. -~ . . ‘
You Must 'Use" List ' "
v 1. Use solar energy naturally. ' M

2. Maximum use of natural ventilation.
3> Maximm use of ghade.
4. "One of {or a combination) of four hou.se types . ’
a. Square or, rectangular S
b. Squate w/atrium /
4 ¢. Circular .
*d. Hexagonal . ;4 -
All are one-story houses” ' .

.

"You Can Use™ List .

1. Shutter ' ' ; R
2. Solar Collectors . T
3. Greenhouse . . " '

- 4. Airlocks {entry) o ) . : . )
o @ '

ACTIVITY: Part I

heating and cooling and natural breezes. -

b
1

|
|
\
|
|
|
|
Creat&a}futc map for placement of house, tahing advantagg of passive solar ] ‘

« MATERIALS: paper, pencil, and ruler - /[

RESQURCES:
1. - Passive Design Ideas For the Energy Conscious Consumer, National Solar
Heating and Cooling Information Cente{ Rockville, Md.
2. Energy - Saving Checklist for Home Bullders, Buyers and Owners, U.S.
> Department of Energy, 1979, Washinton, D. o bad
3. . Solar Modular Homes, Tennessee Valley Authority, Division of Energy Con-

. servation and Rates., Solar Applications Branch. 4 .




4. The Passive Solar Energy Book, Mazria, Edward 1979, Rodule Press, pg. 88. J\

S. Jim Phillips' Passive %Ia? Energy House Site Map. -
- 6. Jim Phillips' Where Do We Put It7 X e .
. 7. Eric Hostetler's example drawing: - ° . f/ .

- l L . v

»
. P
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1 " ’
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ART AS A FUNCTIONAL TOOL. CREATIVE DESIGN FOR AN XNLRGY EFFICIENT HOM. '
i Cathy Wilson Osborne .

T

 GRADE LEVEL: 8-9 :
GENERAL OBJECTIVES:

1. Stuéént w1ll develop knowledge and awareness in relation to energy 1issues
and environmental conservation. v
2. Students will design and develop creative plans for an energy efficient
7 home or dwelling using knowledge (previously leamed) in architectural |
design. ) &
Student will transfer two-dimensional design i1dea to three-dimensional !
media 1n creating a model of the energy efficient design. |
4. Student will particapate in class critique and will appropriately displa !

|
. . |
% ] - A .
'
|

LT}

their work an theschool library. :

KEY VOCABULARY: .
L]

Passive Design - use of solar energy naturally with the use ok lattle
mechanical nardware

|
Berming - use of earth 1n 1nsulate or moderate temperature changes ‘
reenhouse Lffect - design using solar radiation through glass areas to //

maintaln levels of heat during the winter months .

HydroelectTic - electrical power by the.extraction of energy from the '

force of moving water. . .

Life Cycle Costs - total cost of an 1tem including initial purchase price ‘
’ . as well as cost of operation, maintepance, etc., over the life of the item

Solar Energy - the.electromagnetic radiation emitted by the sun

\ .
Y 4

SEQUENCE OF ACTIVITIES: . . .

DAY ONE Introduction of Unit. 'Factual" discussion developing c?mcepts
rélating to L

’ L3

a. energy issues (nagion wide)
> b. energy resources (nation and state wide)
c. energy conservation and environmental effects’
, d. the present and future status (where do we go from here, learning
from the past) ’ .
e. what is "our" role in fumctional architectural design ’
. . .

Discfssion will touch on architectural design tools such as air fldws, solar
désign, hydro power, wind power, etc. Resources also include booklets of
factual information provided by government (national and state) energy services.
A List of these publication sources is provided in the back of this unit lesson.

DAY TWO Film, "Living the Good Life," produced by Bullfrog productions. Source,
for thrs film 1s also provided on back of unit desson. Discussion relating to
information in the film. Discussion of Florida “poineer” existance, how early
Floridrans used passive design in the construction of their dwellings. How we

can use this knowledge and apply or improve their methods in conjunction with -
modern technology. _ ( . .
Q - . ~ . ' ) , !
. ERIC . 30 Do~ :
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DAY THREE Film, !'Log House'," also produced by Bullfrog Productions. Intro-
ductions. Introcuction.to project. Introduce and inférm students of project
requirements such as materials and tools uSe, time, ude, Jdevelopment ot regedih ¢
needed for design, development of design, and draftiflg and drawing 1equLTenciT .

DAY FOUR 'wherve do we put it?" activity. This i¢/ an dctavity which helps
students 1nvestigate the numerous factors surrounding siting and building themn
homes and how energy consewation can be affected/by the type building construe-
ted. Infqrmation and materials are listed on th¢ source pages at the balk of
this unit, lesson. The activity 1s teacher guidéd ard directed. .
DAY FIVE Development of research and beginning design. Students may wish to
work and research in the library where documents and resources are, readily
available and gware of students’ needs in guidance and suggestions relating to
the research project. Suggestions and design "hints" are helpful to the stu-
dents at this stage of the drafting. ’ -
:MBAY SIX quIV1dua1 work on the design drawings. Paper and pencils, rulers
and’erasers provided by the instructor. Instructor guidance during class
time 1s essential. '

~ DAY SEVEN Continued drawing on an individuél basis.

DAY EIGHT Finish work on designadrawings. Class critique and discussion of
finished works. 'Objective suggesilons and criticism from both instructor and -
fellow students. Design flaws and drawing skills could or should be pointed
out--helpful suggestions should be discussed. Various 1deas and designs
should be discussed, technical discussion may aid n transfer of 2-D drawing
to 3-D media. Teacher evaluation should be withheld until completion of the

. unit.

DAY NINE Introduction amz requirements for 3-Dimensional project. Includes
suggestions of media use (paper mache', cardboard, paints, found objects,

etc.) Students should be limited as to the size of the project; not too

small a scale and not excessive siag.’ Size will also vary. according to ther . /
type of design the student may have chosen. Students may wish to compare

and combine their drawing designs and depending on the size of the class and "
availability of materials, may wish to work 1n groups of two or three to pro-

duce a 3-D model. Teacher demonstrdtion may be helpful 1f students are not

familiar with the media of paper mache'. Students should berencouraged to

use material$ and media "new" to them and to use ther 1n a new or creative

ways. Suggestions or motivation by the instructor as to new methods and

media use may stimulate several varied manipalation of the materials. 'Any-

thing goigg in the development of creative ideas in media use. 'Found"

objects wnclude chicken wire, bamboo, popsicle sticks, twigs and branches,

clay or ceramics, paper products, seeds, nuts or berries, scrap metal, mechani -

cal parts, machinery scraps, and other varied or multiple ideas or items. .

DAY TEN Beginnings of 3-D project; Individual werk under the guidance of .
tnstructor. Materials provided by instructor.

DAY ELEVEN Continued 1ndiv1duql work.

-
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DAY 'IWELW: THIRTLEN,) AND FOURTEEN Continued individual work on pro;ect,. Dug-
ing these "1ab" perigds the instructor should be available to the student for
guidance and suggestlons concerning both technical and manipulative problems
encountefed by the student.

DAY FIFTLEN At the completion of project the student will be expected to dis-
play his/her work in the school library or suitable location. Class critique
and discussion will take place at this time. Project evaluation will take

place. Project wrap-up and discussion concerning project worth and knowledge
gamed from the experiencé will prove valuable to both student and 1nstructor

.Shlb% (COMPETENCIES DEVIILOPED) .

1. Development™in knowledge of energy conscious issues

2.  Development in knowledge of creative artistic design in architecture

3. Development in knowledge of art as a functional tool of society ‘
4. Developrent of drawing and design skills

5. Development of knowledge in 3-Dimensional Media

6. Development of techmical and manipulative skills

RESCQURCES NEEDED (MATERIALS)

Resources for researsh material, filmstrips, projector, screen, paper for each
student, rulers, pencils, pen and ink, colored inks, brushes, water containers,
paper towels, storage areas for drawings, cardboard, scissors, exacto blades
and knives, paper mache', glue cement, "found objects” (gathered by students),
paints, f1n1sh1ng items, display areas for finished work.

JVALUATTON

Evaluation will be based upon finished preducts produzed by the student Eval-
uation will also be based on process, what and how the student learned, deter—
mined from the teacher observations. Evaluation of display, participation in’
project, participation in clean-up at the close of each class period: Eval-
wation of use and application of knowledge concerning tools and materials.
Application of prior knowledge 1n design. There will be not structured exami-
nation, primary evalutation is based on observation of the students' progress
on a daily basis. p v

SCURCE OF RESCQURCES AND.MTERIALS TO BE USED FCR LESSON UNIT

Bullfrog Films
"Living the Good Life," ''Log House"

Nationa %ldr Heating and Coolmg Information Center
P.0. Box 1607 ,
Rockville, MD 20850 =

ited State Depar?ment of Fnergy* . .
vashington, D.C. 20585 .
{assorted materials provided free of charge)

The Rockefeller Foundation ta
1133 Avenue of the Americas , o
New York, NY 10036 , s
(World Energy Survey, Ruth Sivard) T




Florida Solar Energy Center \

300 State Road 401 . .
Cape Canaveral, FL 32920 )

& Mesign Notes, Concepts in Passive Design''}) ’

/ I
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WHERE DO WE PUT 17? ~

. - ‘ . . - -

; ’ - o .
This is an energy education activity which helps teachers and

i L

students investigate the numerous factors surrounding siting anp beild- '

-

ing their own personal home and how energy conservation-can be affected

-

by the type building and the siting plan.
— Introduce the activity by displaying a large (28” x 33"} draw1ng T

of the 40 -acre D]ot .on whith the home IS to be built. (Attached drawing.) .

Point cut the varipus places on the drawing that might affect an individual's -
decisiqon as to where the home should be bUilt, such as the lake, hill, -
paved road, trees, and open spaces. On this first pant do not'mention..
the idea of energy conservation. Ask the group to decide three things -
on this first part of the activity: ~
. .
‘ (1) What type house will be built given'three Choices: ‘ ~
o -.
. L ] | s
. Conventional . Stilt Earth Sheltered \
Fi 1]
h (2) Where they woold build the house by p]aC1ng the above
symbo]s in the chosen spot.
(3) In What dj ection they would face the house by an arrow
. attached“to the symbol. P . N
- =
. - , ! . T‘
{In_ th1s example a conventional house would be facing- WEST.)
[ After all participants have placed their choices on the small draw- .

ing of the larger display, ask for individuals to give you their decisions
and park them on the large display 1n penc11 Ask for discussion as to

why these spots were chosen.

-” [} ' ) * L
/ﬁ\ln the second part of the activity, point out the need for energy *
conservation 1n home building in this time of energy shortages and high .
O (‘\ ! . ., \‘ - <
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s_ B . * - L] i
cost. Ask the group to make the, same’fhree chojces again with the prime. ‘
' .

conslderatTon bei energy conservation Plot thése secdnd choices on Lhe , '

large display in green'or'black ink or marker,, Pisduss the changes, 1f any, (
ﬁnd why they were made. ° N / .

Ine the third ac-tiv1ty pass out the information on siting. passive )

. coolingg and earthsheltered building (Attached 1nformat10n sheets )
9'

———

Pmnt ot the various factors tha.t mightyaffect energy conservation 1n- the

i

?

isplayed plot such as: ' - . . QT .

! - T

- : 1) Prevaihng wind {give to part1c1pants) . ' i

’ (e) Shading by trees; dec1duous/con1fer o o o
< . bl Q -
' (3) Elevati'on of home d . :
) \ (4) Direction home faces ] ' .
- (5) Cooling?(warmi,ng by lake _ )
_ (6) Use of earth shelter to ehminate the extremes = b .
. o, of temperature changes
* : - » b - . [
; (7)\Type of construction — . S .
- (8) Materials used to build heme d » o ’
¢ % ! .
R Pass out the information shedts on siting. passwe‘ cooling/heating and earth
( &
. : sheltered building to part1c1pants and ask them to review the materials so
. . ~
.l @t they, can make a, final dec1sign on "Hhere "do we put 1t?" - After gwing
th@m review materials, ask for their final .decision on where they
. would p eir home, what type hore tbey woukbuild.and which direction
- "% they would® face the home Display these final decisigns in green on the
lerge display. This aetivity could then lead to-a discussion abaut the
"’ . factors”that affect siting and building.
"® . . - L1 . ,
- . 3 ’ . 0“
-
r . / 4
) d .
E .~ o
; F » ;U ] . .
- 4’ .
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A boy prshing a lawn mower puts mfo ot muscular energy |
which does the mechanical work ‘of cutting the RIRSS. and
through .friction 15 changed into heat which wdrms the
grass the mower, and the surroundings 7

N l : -
—
. Y N .
The mecramcal encrgy of a rolling bowling
. ha'l1s changed into heat and sound
.. tre gy when at strihes the pins
O ——— - ,
. (P - . -
' L .
€ * .
, .
YT T T . -
' R
vurc 2 Relati ~ tmeunts of Stored Energy . . .
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PROPACANDA TECHNiQUES IN ENERGY EDUCATION
\ . Gail Foster

)

GRADE LEVELS: Junior High apd above ,

» ’ll

QBJECTIVES: To 1identify and to give examplés of progapanda tech-
niques for the putpose of building rational decision-

making skills. »
¢

SEQUENCE OF ACTIVITIES: A * - ;
1. Teacher will review the rationale and revise hand-outs.
* 1f necessary. . :
” 2. Students will bring in-examples of advertising.
3. Propaganda ;echnlque% will be 1introduced and hand-outs
distributed. ' e,
» ‘ 4. Students will find examples of -each propaganda technique
in advertising. Radio & T.V. commercials may be used.
. Role playing maybe wvaluable.
* 5. Students will brinig in articles on energy.
6. Students wﬂIi rdentify specific prepaganda tecb@xques
within the articles. .
f* 3. Group d;séﬁss;on may- involve changing values and how
they are affected by propaganda. '
8. Groups may plan advertlslng campalgns oOr write energy
articles using propaganda to encdurage conservation.
Videotape productions could beiplanned and performed.

SPECIFIC SKILLS: . s
r 1. Students will be able to identify specific propaganda
: techniques in advertisements and commercials. .
2. Stydents will be able to identify specific prapaganda
"techniques in articles based on energy.
3. Students will be able to utilize propaganda to encourage
conservation. . ¥
. RESOURCES:
Kdvertisements
Energy--related articles
Band-outs \\\,
The Propaganda Game (wff'n Proof, optional)

- L3

EDUCATION PROCEDURES: Rationale .

The ehergy crisis 1s alarming. In ancient Chinese the word
"Crisis” was written with two characters. The first meant "dan-
ger. ' but this danger does not automatically endow educators wit
license tb 1ndoctrinate. Rather than vield to this tendency. -
recdll that the Greek root of the word crisis means "decision."
Thus gdecision raking skills should be a primary oo
energy education. ) Y

-

” o .

N



|
. . ! |
. . 4 ) . .

In order for students to build skills 1n making decisions.
propaganda techniques should be identified and studied. The '
word’ "propaganda’ comes from the Latin word for propagation,
Propaganda. as a method of dessiminating informaion, influen-
‘cing opinions and dhcouraging specific courses of action. 1s npt

P always negative. However, 1n our soclety, 1t 1s increasingly
important that students be able to evaluate information and dis-
tinguish between emotional 1ssues angd actual content of an 1dea.

, To promote skills in the procass of decision - making, students
should have opportunities to i1dentify and analyke propaganda
techniques.

The following hand-outs 1dent1fy and give examples of bro-
paganda techniqgues.

AT




1 Name Calling - Applying some label that pe0p1e generally d;sl1ke or fear to a
person, organization or idea Such words as "racist" On——communist' may be
used to discredit rathed than, describe accurately ) . N
Example, = "Only an idiot would believe nuclear ébuer can solve
our nation's energy problems." oo /]
. |2 Glittering Generality - Connecting positive - sounding words to an idea, so
* that you will accept the idea without examining it. ; .
Example ~ "Farmers are the life blood of our country, harvesting
energy from the sun to feed America. They can help solve
4 our energy problems through gasohol."
. .
3 Transfer - Using the reputation pf some respedted organization in copnection
with an idea. b : {
o, . .
. Examﬁle -. The Union of Concerned Scientists estimate that 10 to
y 17 percent of our uranium miners will die of cancer.”
- 4 Testimonial - Quoting some well-known persen in favor of a given product or
* gpolicy. .
. Exaegle - "Energy Analyst Charles Kormanoff 'recently published an
exhaustive study that shows elef?risity from nuclear
) plants will cost 20 to 25 percent mdre than power’ from )
- modern coal plants with advanced pollution - removing L
) : scrublers." 5,
5 " Pplain Folks - Winning confidence on the basxs that an 1dea 1s good because
1t 18 related to the commgn people. .
. Example - "Ladies and gentlemen of the jury..the defendant .annot
.y possibly be guilty of tamper:ing with his eleceric meter .
. . to defraud "the utility company, for e comes from a long, «
long line of hard-working, God-fearing, liberty-loving,
and patriotic people just-like yourselves."
, 6  Card Stacking - Selecting and using facts to give a false or misleading 1dea
Example ° "Nuclear plants in the U S. run at only 5 percent of
. their capacity.” .
L]
7 Band Wagon - Urgxng you to follow the crowd and accept the 1dea because

» - . b .
) Propaganda Techniques - I . .

. ~

-

The Inétitute for Propaganda Analysis lists seven commen propaganda techniques.

/

a

"everybody's doing 1t ~

fzﬁa;ple - meeting. the natiun's energy needs shotld be a great
national cooperative effort that enlists the imagination

”"

and talents of all Americans *

A%
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. . Propaganda Techniques =~ II .

]

Appeal to Pity.- Seeks to produce sympathy and pjty to influence your bplnxon

3

Example ~ "America's poor, already trapped.by rapidly rising
prices for food and housing, are expected tg be .
hardest hit by a 50¢ a gallon tax on gasoline."

Appeal to Prestige - Urging the acceptance of an i1dea as a means of raising

your status.

Appeal to Ridicule - Attemptxng to make fun of someone or something in order

to xnfluence your opinion. . o

Example - "Consertvation 1s 1gnored in the President's energy
i budget. Obviously, conservation is not good business
for the o1l companies that donated $280,000 to redeco-
' Tate Ronald'Reagan's White House living quarters.”

Bargain Appeal - Attempting to get you to buy an item by appealing to yoyr

e
desire to save money ¢
\ [ -

Example - 'Thas 15 your last chance to buy a brand new Opex
automobile at 1981 prices "

Appeal to Flattery - Attempting to persuade by flattering a person in an. area
inwhich he would like to excel .

Example - ?hysxcally fit students tend to use bikes for trans-
portatxon xn order to conserve our valuable naturat
resource. -

‘Iu

Slogan Appeal - Promotes a favorable response or positive action through :
short, catchy phrases. - i

Example - "Save It, Florida.” "Extinet Is ForgveJS‘\ )

Technival Japrgdn Appeal - Impresses with the use of technical language or

Mfamitiar words C .
Example - "Durawear tires contain durium, the bonding material
/ that makes these tires wear for years " .
» .
. . ¢ . N
.Danger/Survival Appeal - Refusing A0 act 1in a ceLtaxn manner will result
10 barmful consequences. s .
Example - "The Union of Concerned Scientrtats predicts & one~in-five
chance of a catastrophe for one of our current reactors ' .
", during their 30 to *40 year lifespan.” ' . . . :

™ a L]

5 _ .
~ Sources -~ Some examples weresgased up an article 1n the Tallahassee Demo-

crat entitled "We ¥on't Need Nuclear Power" by Ira Scorr, June

21, 1981

LY .
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Debra A. Summers

GRAI. LEVIL:
dies.

GENERAL OBJECTIVES: 1.
:
4,
ZEY VOCABULARY:

SEQUENCE 'OF ACTIVITIES:

Kelvin Reddick ~ Bob Stevens

o -
»

OIL ENERGY: FACTS AND FAIRMLSS :

.

Roger W. . 1~on ¥,

9 & 10 grade average or regular class of s¢ience o1 sovral «tu
Class time is approximately" 45 muutes long.

el

To learm how o1-1s consumed.

To leamn how much o1l 1s constmed.

To learn how much 011 we use as individuals,
To find qut 1f oil 1s distributed equitablv.

(See Attached Sheet) :

1. Homework assignment - check mileage on family car.
Role Playing - a classroom, debate on "Energy."

2.

3. Lecture on the Fac
4. Home energy audit.
5.

ab Energy. «

Newspaper article discussion.

SKILLS TO BL DEVILOPED (COMPETENCIES):

1. Math Skills '
2. -Reading Skills ' >
3. Understanding of the use of the In-

]

RESCURCES NEEDED: " 1.

4,

vironmental Protection Agency
Thinking & Discussion Skills

Envirenmental Protection Agency Guide Booklet.

2. ."Tips for Energy Sdvers." ?

3. Index cards.
»  EVALUATIGN PROCEDURES:

: ¢
AIVITY T

(Sce Attachdd Sheet)

/7

.
o

OBJLCTIVE: To show students tkeir families gas usage and to compare their fami-
: * lies’ gas usage.

8, £ LS

b
SKILLS DEVELOPED: 1. Math skills of addition and subtraction. .
‘ 2. Students leamn to read Environmental Protection Agency
(EPA) chart.

3. Students develop an understanding of individual energy
- use. ’

This activity'will take approximately S - 10 minutes of class time. °
This assignment is to be assigned at the first class meeting of the _
'un1t on Q1] Energy and completed at- end of the week. The epd of week
activity will take about 45 minutes-or an entire class period.

TIME:

MATERIALS NEEDED: EPA gmde for car mi leage

ACTIVITY: 'At first meeting, students w1ll be given homdwork assignment. Fach
student will check the mileage of their famly car(s). At the end

of the week, students w11l check the mleage again and bring figures
to class, ’

LN |




In cla$y, students will subtract the first mileage readmg from the
second mxleage reading:

4

LXAMPLL: 08550 - second reading L ’
* 05425 - first reading .‘\
125 = miles driven ’

The student will then divide the total number of miles driven by
. the E.P.A. rating for their particular car.

r
EXAMPLE:  E.P.A. rating for Ford Pinto, 25 mpg.
P s »~
257125
¢ There are 5 gallons of gas used by the child's famlly Each student

will then compare gag usage.

™ r

QUESTIONS TO BE: ADDRESSED:
1. [Is there a difference in how much gas 15 used?
2. Who uses the most? The least? Why?  (1.e. occupation, distance from City,
number of family members), . .
NOTE.  If 4 students family does not have a car, the student could be involved
by using the teachers or principals’ mlleage or the schocl buses. This
+ activity can be altered from 1 day to several days. ~

FURTHIR DIBCUSSION. Have students consider "If just 1 gallon of gasoline were
saved each week'for every auto in the country, we'd save
about 5.6 hillon gallons of gas' 1n a year or about 8%

of the demand." (From: Tips for Energy Savers)

REFERINCL. 1. L.P.A. Mileage Guide. E.P.A., Washington, D.C. 20545
2. Tips For knergy Savers, U.S. Department of Lrergy, TIC
P.0O. Box 62, Oak Ridge, T™N 37830

-

ACTIVITY I1: Lesson Plan

OBJECTIVES. 1. The student bhauld be able to understafid the importance of
CONServing energy.
( 2MThe students will leam about individual consumption.
. -+
SKILLS DIVLLORMENTS: Social Studies

TIME: 3 days ’ N\

MATERIALS: 1ndex cards, fact sheets

-

A lecture will be given on energy consumption. (Teacher)
Classroom discussion on energy.

Choose a career occupation and on an index card write down the
duties of that particular role. «

4. Choose one of the debate propositions. Lach debate will be dis-
cussed 1n class.

ACTIVITY,

i b -
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A classroom debate on “Energy.“ . ¢
reparation: Pass out cards to student and let them choose a rol. + *n the
following: )
L3 ' ) ’ :
Lower class people ‘ Higher class people
tarm laborer bank executive
store worker . President - of Corporutlon
maxd owner of Store '
garbage collectors . gas station ownel
bus driver doctor
taxi driver lawyer .
bankteller™ judge .
waitress, big time contractors
cashier big time farmers
\ custodian arch1tecture
engineer
. . . college professor, e me
pilots
pohtlcmr{

*2. In one paragraph describe the ‘rote.
-3, .Choose one of the following preposition for debate 1n class.
a. close down gas station on the weekend or cut down on
the consumption of gasoline.
b. cut down on electricity or raise the rates.
c. cut down the bus Operatlon by two hours 1n the evening
1mnorder to conserve energy for the bus corporation.
d. raise the electricity rates to buiid a power plant.

]

ITY I11: Tips for Energy Savers

FACTS: 1. Most of the energy we use the U.S. come-from petroleun. (€rude o1l)
2. U.S. imports half of it, at a high cost. Where does if go?
aw 1 ndus.try 36% !
b. Commerce 11% .
€. Residence 26% {offices, schools, hospitals)
d. Transportation 27%
3. If we continue using energy as we have become accustomed to, we
could run out of domestic 01l supplies before the year 2007 "and

natural gas even sooner.
OVERALL SITUATION IN THE U.S. ~ .
Inergy demand keeps rising; energy prices keep going up. the availability and

future costs of supplies, remains uncertain. (f' ]

WHAT. CAN' WE DO.ABQUT IT? i’

l. Conserve energy. This will help us extend our supp11es and reduce our
umport burdens. .

2. We could casily cut our energy use by an estimated 30% or more.

3. The energy we use for our-homes and automobiles--gas, o1l, electricity--
draws on all‘of our energy resources. Cutting back on these uses 1s the
51mple<t most effective way to make our resources last longer. :

4. Draft - proof windows and doors. If every household wer caulkéd and

_ weather stripped, 580,00Q barrels of home heating fuel could be saved each

\ ’winter.

9
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$. Install a heat pump -- costs; $2000 -- $425. It can cut the use of
electricity for heating.by 30 to 40%. )

6. By removing one bulb out of three and rcplace 1t with a burned out bulb

for safety; replace others with bulbs of the next loWer wattage. This

should save about 4%.1n electricity costs' 1n the average home.

By not buying a car_air conditioner one c¢an reduce fuel consumption on an

average of 10 percent. ) ) '

N \

. ACTIVITY IV: Home Energy Audit - ¢
OBJLCTIVES: 1. To increase the students awareness of how his family consumes
energy. . ’
: - 2. To'make students ,aware of actions they might take to conserve
-~ their family's consumption of energy. | _——

\CTIVIITES: 1. Creation of-llome Energy Audrt Check List (1 day). -
. a. The class wi1ll be divided 1nto small groups and nstructed
to discuss 1tems for inclusion on a lloge Energy Audit Check
, List. (group work) .

b. Lach group w11l report on 1ts work to the class, and the
work of the various group will be refined in class discus-
S10ns. .

. A conmittee of these students will be appointed to edit
the work of the class and to established a final fomm for
the audit check list. (writing skills)

2. Conducting Home Fnergy Audit: (1 day). Students will use the
*  llome Energy Audit Checklist developed by the class to examine

© the ways their family use energy,»and to establish methods
for future consumption. .
, 3. Students wi1ll be required o write a two page essay 1n which

they report their findings and make recommendations for speci-
fic actions their family might take to conserve its use of . |
energy. Thisgraterial should be attached to their copy of

the lome Energy Audit Checklist and submitted to the teacher.

ACTIVITY V
OBJECTIVL. To investigate the equitability of energy policy on the individual
1n regard to gasoline copsunption.

~
&

SKILLS NLEDID. . Reading newspaper artiicle, classroom discussion skills, and
problem solving.

TIME: One class period (50 minutes).
Pl

"MATLRIAL NEEDED: Copy of neﬁs account for each student.

¢

ACTIVITY: 1., Studentd wil{ read the article. | ’
' 2. Teacher #111 ask 1f any vocabulary or concepts are not under- .
stood. This can be done through question and discussion lead
by the teacher. ~ -
3. The students will be asked to discuss. the values expressed i J
the article. : ~ - //,/

. v
.
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\‘ - EXAMPLE: 1. Railroads are”®efficient for all. )
2. Taxwill affect ali equally. ., (remember how
¢ ‘ ' much your family drives)
< ) «3. How will tax money be used? I. -1t equutpble? -
- 4. Will this nake people conserve? - N . .
- DATELINE: Washington, D.C. -- Congressman B1ll Board (D - Delaware) toda} pro- . g;
: posed a 50¢ per:-gallon gasohne tax. This tax would generate funds
? for refurbishing the nation’s railroads. Board'stated, '"This 1s both
. a plan to promote conservation now and a lew gost ecpergy efficient

means of transportation for the future.” This tax will affect att
Americans equally for everyone buying t,asolmc The Appropriations

|
Committee will consider this proposal next week. . ‘ .
\
. v VOCABULARY: 4 P
1. EInergy - A quantity having the-dimensions of a force times a distance. [t - '
exists 1n many forms and can be converted from one form to another. Commmon
units are: calories, joules, BTU's, and kilowatt-hours.
2., Gasoline - A petroleum product consisting primarily of light hydrocarbons.
Most gasoline 1s formed by ''cracking" and refining crude o1l.
3. liquitable - Fairness - not equal but a fair distribution of resources.
4. E.P.A. - Environmental Protection Agency. = ’
S. Crude o1l - A mixture of hydrocarbon in liquid form found- in natural
wdergrqund petroleum reservolrs.
6. M.P.G. - miles per gallon. ’
OIL ENERGY: FACTS & FAIRNESS EVALUATION )
True/False .
T 1. Most of the emergy we use in the U.S. .comes from petroleum.
- T 2. If we continue to use energy as,we have in the past, our supplics will
run out before the year 2007. N . .
_F_3. Our energy demand is constantly going down,
TF 40 It 1s a very good idea to Use as much electricity as one lies in the
- early morning hours. ’ l
, T S. Cutting back on the use of energy resources 1s the most effective way " .

to mke our resources last longer. ‘
, . o
Short Answer . ‘
Y. What does the letters L.P.A. stand for? (Environmental Protectlon Agency)’ |
2. List some ways in which one could inexpensively repair their homes inordcr
to save energy. (insulate hot water heater, turn down t}iermostat, UsC
. weather stripping around doors and windows)
3. bhat does the word "'equitable" mean? (Fairness - not equal but a fair das-
tributioh of resources)
4. b®hat is "ENERGY?'' (a-quantity having the ‘égensmns of a force times a dis-
tance. [t exists in many forms and can be «Converted from I form to another
Common un1ts are calories, joules, ¢ and kilowatt-hours).
S$. what are you willing to do‘as an 1pdividual to help conserve energy?

. : ) . <
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< . o, GEOGRAPHY AND ENERGY: RESQURCES AND ISSUES  ~ | )
~ . S < -
o ) S _' Charle_s° R. Lamnest Ma;thﬁP L. Woodward Génevieve Spgll
. . . . - - . . hd .- m,
GRADL iDVEL: - a2 ~ . ~ : '
. . ] H . . : --.
M;B.I__RAL OBJLCTIVES. for the student to discover the-types of encrgy: the1;(
) availability,‘users, problems and whether they centribute
to the ch/cal or elcctrlcal pqol : . .
KEY vocmu.m LES: ; ’ . ) -
. : .~ ’
"\el!\ergy M ., *.' sypfuels . cartel N
L ( fossid fueld! . ecology balante of paypents . 4
' ‘Ar\) Biomasd pollution nuclear reactor .
' geo- thermal , conservation * ‘breeder reactor .
.«.# . - exponential growth -7 co-generation _energy efficient ~ > ) !
& renewable tuels | OPLL- ’ ) . & ‘
.‘ ! . - . . . .
o ALlI\fITlIb’ f,‘._w_ L v . _/ \ .\
» & ~ Ll
» o)) As an mtrodncuon 'to this wnit of study show a film on energy and \\ . .
. ~ qlict from the students' comments concerning the problems, their idea
o7 .= " etc. For the films see: DOE F11m Library, R.O. Box 62, Oak R1dgé *
"37830, :
. (24 "\Jocabulary “study.  Define’the kcv Words and write a paragraph whlch =~
, . uses at least 10 of the energy words. - 4 :
- (3) cletterWritihg Acthty <"See sample letters: ~ .
(a) vAt ‘the beginning qf this unit each’student w1ll rewrite a ‘
- . ' \ letter requesting infSrmation ori somg aspect of energy to an |
- 011 company, uttiity company, environrental or energy agency. * ‘
e~ , ‘Some suggestions are: o |
N .- . Rosafyn Tillis*® ’ Dr.. Dave Laliart b
: 2 , ) - Governor's Energy. Offxcc 300 State Road 401
. The Capitol - ' Florida Solar Engrgy Center
o s . Tallahds:,qe, FL 32301 Cape fanaveral, .’?20
. " .. Tom Watson Technical Information Center ‘
. ’ < T Guif 01) Corporation -Department of Energy
.- ©TT . - .P.C, Box 7245 St “P40. Box 62
. ) ) Station.C » . Oak Ridge, TN 37830 8
.ot Atlanta GA 30357 .
- ’
" \ by At the end of the unit, each student will write a letter expres- |
Sing his opinion on some aspect of energy based on the infor-
- ‘mation gained from this stukdy.” These letters colld be written g
AR A to the local’newspaper, city, county, state, or federal offic-
C o, ‘e ' .,v.,laig Appropriate officials include: ) ] e
. ’ .. . ¥ Govemor D. Robert Graham . Senator Lawton Chiles -
- . ‘& # State Capitol 4 - Room 437
. *  Tallahassee, PL 32301 *° Russell Senate Office Bldg. .
- ! . p Washingten, D.C. 20515 -

t. . . ' - _. ‘»— . ¥

r
-




j ‘ : ‘ - ' .
.; . - .
» \ .

. L)

- - - e %

Senator Dempsey Barron senator Paula nawkir |
yovnate Office Bidg. Senate Ff Lec Tlog., |
Tallahassee,, FI, 32304 washinaton .0 0 20,0, !

- nator Pat Thomas - -7 -' |
Rodm 332, Sgnate Office o <>

' Bulilding )a ’ ‘
Tdllahassece, EL\\§2304 ! ' ) N ‘

. Rep. Jamés H. Thodpson hop. bon Eugua )

House Of@cé Bldg. Rm. 208 Ay, 2968 Rayburr bou « p ) -
lallahassee, FL 32304 wa hanaton, Pe. eyt '

4 _letter to a newspapeg expressindg an QPln1on \ . .

1981 Plunet - vad )
. . ‘ ) super City, rlorarng
. ) June 20, 194]

Dear Sirs, N B
. 1lar concerned about the closing of the Qgﬁx;hlglfafpx¢g

progeah for the aged. ’
! it 15 true that some of our fgcl supply will.be used to rroo-
vide a volunteer program to transpbrt the disabled and e t. ¢
doctor’'s appointments and other necessary rmeq tiras,

Ho many,. of these persons have no transportation and arc .
unable to use public conveyances. ) |

It would seem'to me to be,an act of generosity and merey 4 o

to continue thkls program - to fund “it,- 1f volunteer drivers
cannot be f . e

. i g Yours truly, g
4

A letter %o an o1l company reguesting nformation
1

. .t e 1981 Environrent Street . .
. 9 *, New Enerqgy City, Florida .

June 290, 1981
Dear Sirs, .~ - ) )

Thed student: of fhe 7th grade of Conserve Funjor High arc ®
3tudg1ng.a unit on Energy. ' .

I am 1nterested in off-shore drillina.  Are there any Damp-
lets, maps, ectct on this subject, published by your il COMpArva ¥
that [ may have. -

I would appreciate any help‘xn thi1s matter. Thank you.

. ]

Yours truly,

{4) Lnergy Studying Sheet - These can be used by individual .,
or srall ‘Groups. Duplicate and distriBute fo cach sty
“Qnt. Consult the following resources. .

. "Enerqy, National Geographic., February, 1981. ) *
‘knerqgy. ' World Book Encvclopedia - Fireld Lnterpri.«:
(aT'56 coftwult specy¥fic enerqgy resources) -4 '
Sivord, Ruth L. World inergy Survey! World Priorita
Ledsburg, VA 1979 ) ®

-

. 4
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Cutting Frercy Costs, 4980 Yearbock of Agriculture - USDA ‘ /
"Erergy '80," Christiad Science Memator, 1980

"Scme Useful Facts on Energy." Gulf O1l Corp., Januvary, 1981

The World i}lnanac .

WORK-STUDY SHEET ON ENERGY .
CBJECTIVES: 1. To do a concentrated study on one (or nore) fuel(s)/energy
source(s).
2. To learn abcut the supply and -demend of the fvel/energy
. " source. -
Lo 7 - 3. To learn about the cost of the fuel/energy scurce.
4. To discover the government policy on the use of this fuel/
o energy source.
5. To learn what 1s the approprlate use of the fuel/energy

a

source. .
« " ' " >~
1. Select ocne furel/epergy source for study fram, this group:
Fossil fuels'(coal, petroleum, ratural ‘cas)
: water Power Tidal Energy
. ~  Nuclear Energy Geo-Thermal Power
Solar Enargy Fuel Cells N
wird Energy Solid Wastes -
RBydrogen . v Wood o
) la. Thas study will be on:
’ 2. Wwhzat are the various forns fo this fuel/encrgy source? '
A. - B. M .C| D- 1 o
. . 3. Does this centribute to:
v . A. Tre chemacal pool fo energy B. the electncal pool of energy
C. EBEoth
4. In wha} type quantities can this fuel/ene}:gy source_be purchased?
. 5., List 5™ 10 ways in which this fuel/energy so;zme can be used. )
e " 7
. 6. what 1s tre current cost per umt of this fuel /energy scdzte?‘. \
2. What wac the cost 5 to 10 years ago" L \ T

4 Year [ t




12,
13.
14.

15.

L L -

Dxccuss the 'knewn avallable qua.ntn.ty cr supprly of thus fuel enoay *
source 1nsthe U.5. (Use separate peee) -

Disc,uss M knewn available quantity or supply of t}\ls fhel/enf‘qu/
source ¥ the world. GUse separate page).

List and aiscuss the major problens relateq tc cbtaimarg and welnc
this fuel/enctcy 'scurce 1n the U.S.. (Usé separate page).

List and«dzscuss the major preblems related to okbtaining and usinc
this’ fuel;(enercy scurce 1n the world. (Use separate page).

Discuss the'historical aevelc\mer*t cf this fual/ene:z‘cy SOUICE .
(Use separ3 @®). . )

Discuss the plack of covermment (local, state, rational) as related
toh thas fuel/energy source. (Use ‘separate pace) .

Describe ard discuss the conservation end aprrcpriate utlllzatlun of
thxs fuel/energy source. (Use separate pace).

Al

4

Discuss the ethics of using thls"fﬁel/mergy scurce. ¥Use separate
page) . by

RENEWARLE FUELS - 'FUELWOCD

CRADE LEVEL: 7th grade

heat equivalent, wood alcohol, cellulese, .lignin,
charcecal, rescurce, developing nations, World Berk, .
Table of Coefficients, themrel equavalent, petric

tari, ETU, quadrillion .

ACTIVITIES: 1. Wwhat energy mass produces nere than one half as much erercy

as that produced by the nations nuclear reactor?
Answer: wood ¢
2. Copare the cnergy content of wood to fessil fuel.
Answer: ‘lower
3. Coarpare the cost of power from the use™of wood to that of
fcssil fuels. .
« . Answer: more¢ expensive ) ) -

4. Althouch there 1s a great demand for firewood in many ' areas

’ why cannot the demand be ™ net? .
) wer: Not'enough fcresters to supply the wood.

5. How cost cf wood heat keing redi.ced 1n many zreas?
Answer: trees are chipped and corpressed inte pellets with
a heat equavalent of coal. . .
T #
L] L4 :‘\- ~ay
PR 1
L 3 ) ¢ P . ’

50 .

" GENERAL OBJECTIVE: To discover the uses of fuelwood as an enerqgy source. o
. .. "
KEY VOCABULARY, ITEMS: Energy, nuclear reactor, fossil fuel, foresters, wood,

-
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16.

18.

19.

[ 383
[ %)

b
wd

-

where did the Department of Lnergy fund an 'energy plantation"
to grow trees like an agriculture crop? .
Answer:  South Carclina

How 1s wood converted into alcohol?

Answer: JFirst, the wood i's separated into cellulose and a
woedy substance called Lignin. It 1s the cellulose that can
be converted to alcchol.

Nare 2 traditional forms of energy upcn which the develop1ng
nations are dependent.

bhere 1s 90% of the reportcd’?lrewood production?

Answer: developing nations L
What part of all energy consumed in South America and uouth
Asia 15 fuelwood? . ,
Answer: 1/3°
what part of ‘all energy consured 1n Africa 1s fuelwood?
Answer: 2/3 - .
woed 1s considered what kind of resources?
Answer: self-generating
Name 3 teasons why wood is cut.. '
{1) to clear land for grazing and farmland. (2) burlding
material. {3) industrial products .
Glebal forests are disappearing at what rate?
Answer: % 1n the past Z5 years, p
Give 2 Teasons for increased demand for wood. -
(1) population explosion (2) jump in commgrcial energy prices
Give 2 serious consequences-of scarcity of wocd 1n the develop-
ing nations.
Answer: (1) diversion of ammal dung from agriculture: t¢
hesting and ccoking purposes (2) reduced so1l fert1l1ty
and crop preduction.
Mame 3 countries pioneering in the developnent of‘fuelwood s
plantations.
Answer: (1) Sweden (2) South Korea (3) China
Without 4 replenishment programs,.when does the World Bank
estimate that the current stoch of wood will be consumed.
Answer: less than 40 years.
There 1s no umversally agreed upen system for making con-
versicn from one unit of energy to another, but what tables
1s used for conversion whenever possible? ,, . ’
Answer: U.\. Tables of Coefficients
In the U.N. Tables of Coefficients, to the therma equiva-
lent of what gnergy quantity are basic units of ther energy
quantities compared?
Answer: The thermal equavalent of hard coald - )
One cubic meter of fuelwood 1s equ1valent 0 how many metraic
‘tons of hard coal? . .
Anﬁc *0.33 et :
One metric ton of coal 1s,cqu1valent to how many Cuhzc meters
of fuelwdod: v
\nswer:  3.03 ) ' v
. Give, L Ifﬁé th Joules qand gram calories.

Answer. 1,055 joules, and ZEM’gxam calories

, 4-
/ ~ :
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24. 1£ 1,000,000 BIU's = 0.0036 metric tons of coal equi.d.unt,
how many BTU are in a cubic meter of fuelwocd? '
- Answer: 10 mill:ion.

25. The U.S. total energy need 1s _how many BTU? .
Answer: 75 quadrillion (quads) ETU/year

26. How much weod 15 1n a quad? s
Answer: 50 million cords of. wood.

27. At the rate of 50 million cords of woed per year, how lung
would our forests last? ’ ,
Answer: less than 7 years. . - :

. 28. Wise mapagement of forests for energy would concentrate wocd
energy use in what commmities: .
~ Answer: rural and agricultural
29. How much of the total rural and agricultural’eneilgy reqguire-
. ments could bhe wood? . -
. Answer:  25% . . K

30. For every qguad of wood grown, harvested, and delivered,

aprroxypately .046 quads are uwsed how?
* Answer: harvesting and transporting

31. Besides fuel why should the U.S. MAINtATTTCTest arcas’ :
Answer: clean «air and wdater, noise, wildlite, recreatiun

32. How 1s energy released from fuelwood?

Answer: busrning ’

33. Meghanol or wood alcohol can be used to fuel automcbiles.

_ ‘hat 15 the pajor problem tec be overcome in corvertihg a
car from the use of gasoline to methanol?
Answer: corrosion of emissicn and starting systems, filters,
seals, and fuel tanks. -~

UYseful Conversion Factor Table

1 BTV = 1,055 joules = 252 gram calories \
1 metrrc ton-= 1.102 shert tons . p

1 metric ton = 1.47 metric ton coal equivalent

1,000,000 BTU = 0,036 metric tons coal equivalent )

1 cubic meter of fuelwood .= 0.33 metric ton coal equivalent .

} metric ton coal equivalent = 3.03 cubic meters of fuelwocd. ’ -

RESCURCES: : - < ]

Reprint from Christian Science Meritor, February, 1980, pg. 7.

The 1980 Yearbook of Agriculture, Cuttang Energy Costs, pg. 107, .
World Energy Survey,Ruth Leger Sivard. Rockefeller Fourdation, 1979, pg. 25. -
Science Activities in Energy, U.S. Department of Inergpv by Cak Ridge Associated
Oniversities, 1981. h -

v

. CONSLRVATIONE ACTIVITILS

ACTIVITY 1 "Thanking About Your Inergy lse."

- L]
.

ACTIVITY 2 'Learning Abcut Your Water.heater n}gl Your Family 's llot hater hecds.”

—
The two handouts above ‘are from:

"Energy guide for Secomdary Home Economfe Classes' May 1980,
Lnergy, Environment, and Resource Center, University of Tennessec, hnoxville,

Tennessee, 37916, = _ .

-

r
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ACTIVITY ¥1 5 .
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S ACTIVITY _ || *
[ J
M »
r ) M '
i - .t o
Thinking About Your Energy Use . _
1. In the spaces provided below, list 12 major appliances used in your home N

regularly.




(.

s

L]
¥
.
. ' N
. * .

2. If there were a law that said you had to use less electricity, draw a pencil
hine through the three items in the picture you could do without.

) - a
3. Circle in pencil the three that really mean the most o you and that you
would hold on tg until the very end, :

L ]

4., Now look back over your ist and your decisions and consider:
a. Why djd you decide to do without the three items?
b. . Why did.you want to keep the other three? ]

5. List below some efficiency steps you <':an take to reduce the energy and
money consumeg by each of the three appliances you chose in Question 3.

“

a.

R
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L ACGTIVITY ||
\

Learning About Your Water Heater and Your Family’s Hot Water Needs.

1. The first thing you need to learn about your family’s water heater is. What
do you have now?: To learn this, find out:

* What type of water heater 1s it—gas, electric, or ol?

-

* How old 15 1t?
*"Is it snsulated?
* What is its capacity? (In other words, how much water can it held’?)

L% At what temperature is it's thermostat set? What is the actual
temperature of the water in the Heater? (To find this outdraw waler
from_the heater through a faucet near the bottom and check it with a
thermameter.). .And, remember, the water when it comes out of
your kitchen faucet, etc , will not be the same temperature as itis in
the heater. The further it travels through pipes, the cooler it gets.

2 Too small a water heater will not give your family enough hot water, too
big a water heater will be operating inefficiently by heating unused water.
So the next thing you need to discover is how much hot water your family
uses To do this, find out:

* How many loads of clothes are washed each week?

* How many loads of dishes are washed each week?

n“-\" * During each week., how many showers or baths are taken and for

how long?

This information is then converted to daily hot water ug.age with the
following factors

Task Average Hot Water Consumed per Load or Bath

Cfothes Washing (Hot water wash) 24 Gallons
. (Warm water wash) . 12 Gallons

Dish Washing 10 Gallons
Bathing (Short showér or bath) 20 Galtons

Total your famuly’s weekiy use of hot water and then divide by seven to
get dailly hot water use.




L] ’ . . ,

3 How does your family's daily hot water use compare with yoyr water
heater's capacity--Is the heater's capacity too small—unnecessanly
large? . .

4 The table below gives the national average daily hot water requirement
for different sized families.

] Gallons of Mot Water
. Family Size ‘ Used Daily

23
32
40
48
57
65

SN0 AWK

>

How doess your family compare?—Does it use less?—Does it usemore?
Why? .

A

5 Why might you run out of hot water on one day during the week but not
on other days?

»

6 What are some ways to cut down on your family's hot water use?

-
s p— ——
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&I’W 3  Gasoline Mileage Cost Chart y

i . Mileage Cost Chart * '
Yearly Cost For 10,000 Miles of Driving ) )

"$1.258qal $1.508gal $2.008gal $3.00gal

[ L 4 - b
10 npgy ’ e
15 mpg - y
20 npy
25 rpg — -
3¢ mpg —_— ' -
4C rpg V_
Morthly Ceet  For 1,000 Miles of Dravang - ) ‘ %

) _/ $1.25 cal $1.50 el $2.00 ol _$3.00 gel
10 npg o
15 moe .
20 meg
25 mpg - - o -
30 mxg —_ —_— _— _
4C rpg I ‘ - - _ .
Savings ro . ’ s
s 1. rvbre'ylr e year savedat:BOnpgw:.thlSOgal ascorrpa:edmthISn-pg
at §1.50 @l. 1s
2. (s saved in same periocd 1is
3. Mooey aaveclkg a£ month at 30 mpg with $l 50 ga]g,a;cmpared with 15 mpa .
. . at $51.50 gal 13 -
. 4. Gas saved 1in same period 1s - \
-~
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ETHICS ON ENERGY : ”

. Martin Bielickl i

t » “ * "
GRADE LEVEL: Middle School, High Scheol

R

OBJECTIVE: To have the .students become aware of the sensitive 1ssucs LONCernIng
energy. : . .

SKILLS: Value clarification, dxscusswn, and writing.

SEQUENCE OFYACTIVITIES: Read the case studies. The student can write position
papers and participate in class discussions.

. . -]

. RESOURCES: Reading cculd give the students an insight into the issues: '"Bill
would raise interstate speed limit,” from the Tallahassee Democrat,
February 21, 1981. ''The Nuclear Dilemmz' by F.H. Schmidt from the *
Americdn Educator, Spring, 1981. C

»

EVALUATION: Pos:tion paper and discussion. SN .

CASE #1 Current law says that drivers shall drive 55 Fph. You have probably
"noticed that some people drive 70 mph and others follow the 55 rph law, ’
1. Why is there a 55 mph law? :
2. Why would somecne want to drive faster than 55 mph?
3. Why would somecne want to follow 55 mph? .
., 4. How are you going to drive? Why? - ) "

-

CASE #2 The Unated States consumes 33% of the World's Natural Resources, but
cnly has 6% of the population.
1. Why does the U.S.A. consume a third of the Natural Resources?
Z. Why fust the U.S. be concerned about consumurg a third of the werld's
resources. ; .
‘3. How would your life-style change if there imported natural resources
should be totally halted?

CASE #3 France has lent technicians to the Middle East to burld a Nuclear
Breeder Reactor. The reactor will help supply poorer nations with energy.
The nuclear wastes, hoyever, could easily be developed mto atomic bonbs.

1. What issue cdn see from nations giving nuclear knowledge to poorer
nations? )

Z. -Should the technology of Nuclear Readtors be controlled by a few
nations? ¥

CASE #4 If oil 1s fourrd on the shelf of.South Anerica, 1t would provide
that continent with much needed energy. ’
1. ?ho should control the-drilling and exporting of that c11?
2. If minerals and new erergies are found. in any ccean, who should have
the right to ownérship? P . I

r

Lo
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T~ * " READING ON THE FLORIDA ENVIRONMENT '
. - Martin Bielicki
ZI = R ‘ ~
| - ' »
\ GRADL LIVEL: ‘High Scheol . » ,
i OBJECTIVES: To have:the student becone aware of the crisis in Florida's
“ : environnent. ] -

R _ SKILLS: Reading ccn:p:rehensmn
\ -

Fact Questions: ' «

1. what hds been the growth of Florida? . ~.
s 2. list some cf Florida's problems.
3. bhat 1s ap "acquifer?" ‘ -
' 4. how has our water resource been threatened? . :
5. Hhow has development chapged the ecologrgal/ecosystem of Florida?
6. In what ways have rivers and lakes beep polluted?
) 7. what 1s the South Florida water Management District?
. 8. How has the Ecosystem of the Everglades beer altered? .
Though Questions: ) ‘
: 1. bhhat do you think Florida will be like in 20 years? LN

Z. bhy must pecple think about Lcosystem? . o
3. In what ways could our environment be. protected?
4. bhat are some of the advantages and disadvantages of increasing population?
3. hhy could a ¢lass-five hurricane teach developers @ lesson? . ’

6. hov g£an you actively protect the environment?

1981, by Robert Boule and Rose Mary Mechem, "Florida's Booming . .
to some, but 1t's Bombing to others."

L3

{
i
RESOURCES. There 1s an excellent article n Spor{s I1lustrated, February 9, 1:
|
|

EVALUATION. Discussion and writing assignments could be developed from the s
article in Sports Illustrated. The following 1s a list of questions
" that could be asked from that article. ’ ’
Also, a teacher can intlude the reading, "For The Future of Florida, Repair The .-
» " Pverglades,"” pyblished by the Friends of the Everglades. Films cn ecology and
ecosystems .an be seen in Conjuction with Florida. Guest speakers from hater
Managerent, Audiben Society and Caty\Commussions could be invited tc speak.
. Florida maps could be given to show eregdangered areas are located. Field
trips could be arranged, especially to thd®verglades National Fark. Environ-
mental Centers can also 21d in'develeggng a unit on Florida ecolegy.

*u
. . Y .

-
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’ IMPROVE YOUR ENERGY QUOTIENT
.’ (Nathematics, Science, Social Studies) '
. Carolyn Campbell
. ; Gail Foster o,
' Jean Foster .
/.: .
L4 - / [}
!
hd :‘\l ' ‘
L
- - - 3
’r o, ' _
- ACTIVITY-1: ELECTRICITY--HOW TIMES HAVE CHANGED
RADE LEVEL: 9 - 12 . .

OBJECTIVES. Students will leamn interviewing techniques and ways invwhich

their uses of electricity Auffer from those of their grandparents.
- h . . .

ACTIVITY: Use handout entitled."The Cood 01%Da>s" = /

» L 3

SKILLS: Interpret results from interview,




The Good Old Days.-w. oo S o

\ - ‘ }
" ' . * * - . . . ~~ ) L x h "
’ o ”~ . b3 -
Interview someone who Is oid enough to remembashat lite was like before the ddys of .t
greatusage ofoul and natural gas Ask himor her the questions thaffoliow and others that you- :
thinR of yourghlf. . .
) < ., . . 3
H Ig ' . A -t ¢ ’R - ' ¢ . . ”]
4 , - . - .. , . '
. N Ll i s -
1. What kind of iights did you use in your home? ] . %\5/
) ) —_ How was 1t heated?’ ‘e : . ’
, - ) i‘.‘ . . . , 6 Fi ! .
2 What fabrnics were clothes made of? Was clothing harder or easter to take care of ] ‘ ]
3 What sort of washmg machine dld you-have? - -
4, What kind of stove (and what klnd of tuel) did your famity use for codkang? _ .
pe . N N .
L ’ r "% . - & . - 4 ‘!|
% Did you have a refrigerator? How did you keep your food fresh? ’ ] ]
°o . " L ", i 4
. h v . - fﬁ |
., . 6. How washfood packaged when it came from the store? N 1
W'%tdld moilk comdRg? ! Was your milk delivered? —____ How? .
. - Y. e . . . S R . :
- 7 What sort of soap did :you use? [ic 1t clean as well as the cleaners we have now? b |
) 8 .Hbw was your water heated for bathing and faundry? Yy 3
. - . T — I - ’
_' , 9 Dd your family have a car? . it not, how did you travel? How did you get to '
school? . —7 =
10 Dm,yc{u have a/radlo? ? What did 1t look ke? . - -
- = +—Did you go to the mowga;? —_—
) Wt_wat kinds of entertainment ®id you enjoy? = -
i o R . _// . . T8 .
! (Thmk up as many more questions ofyour ownasyoucan Askthem durnng thelnter\.rlew-)r 1
} . Put the answers on the batk of this paper) R . Y
" ! . . - ‘ - ' ' ‘
' - . - -
To close the interview, ask these quasnons and write the answars on the back of this
paper. . o,
- R - R ~ ¢ *
L] I. ‘T.
" Inwhat  ways Is life for you more en;oyable now that we have elactricity, plastics, deter-
. _gents. and o:her ol and’natural pas products? i s
\ i . . o,
N v In what ways did you Ilke the “"good otd days" hetter?

. . . “, . ' -
» &
. 3 LY . N L
.
\
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Activity 2. Improve Your Applxaﬁbé E.Q.*% N v }
. R rs . .
. GRADE LEVEL: 9 - 12 , ’ . .-
. OBJECTIVES The student will be able to deternxne the energy eff;exency of
+ . specified appliances. ‘ .
VOCABl.ILARY: Ampere, Voltage, and Watts. . v .

-

[ L

ACTIVITY Have' each séudent complete the t{i}e below.
v Chart A

. APPLIANCE BRAND NAME WATTS REQUIRED
" Brack and White TV .

- élowdryer ‘ ' 5 2 T

4 Color Television ~ ..

D;yér

Electric Alarm Clock . ' ' . . . . :

Microwave .Oven % -

Oven/Kange T ' . -

Portable Electric Heater j ) - -
Radio -
Refrigerator/Freezer

Toaster ’ ¢

\ N

H .

N \

VR . ‘
|

\

|

. ' |. Hot Water Heater . 4 . :
1
|
¢
|
1
|
*\

-

. The wattage may not .appear on some appllances In that sase, amperes are given.
Tp change anperes to datts, the student way use thxs formu}a . - <
xEnergy Quotxéht
“ -~ ’ . Anperes X Voltage of ¢ircuit = Watts
On the folluwlng*day, a list will be compileqd and comparison of brand name app11ance§
will begxn with the selection of the brand usxng the least energy

.-

SKILLS. Hultxplm»atlon of wh019 numbers and decimals Comparison of regults

¥ **Note  With Larger appliances,, the student nay use ,the btochure to obtam the % .
#vattage Or amperes ~ . \ .

- *
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Activity 3  Changing Watts to Kilowatts . ’ .
GRADE LEVEL: 9 = 12 T
[ 1 4 [l * - S,
OBJECTIVE: The sgadent should be able to. 1) tonvert watts to kilowatts,
s 2) relate the energy demand to consumption of kwh 1n =« specified time. ,
- . l
VOCABULARY: Kilowatt and Kilowatt-hour L ;

ACTIVITY Using Lhare A (revised from accumulation of students' results), the -
teacher introduces the kilowatt (a unit of electric power equal to
1007 watts) and begins the activity of changing the wattage of indivi-
dual dpplianced to kilowatts. .t

]

Example  Light bulb 100 watts = : ’ kilowatts
T L) -
A 100 + 1000 = 1 kw

APPLIANCES

P

WATTS KILOWATTS

Black and.White,TV
. Blowdryer o
.  Color Television ro !
! Dryer '3 ) i ’
| Electric Alarm Clock
Hot Watg} Heater

I Microwave Ovee; \
Gven/Range * - ) .
Portable Electrit Hca;f; -

i Radio ) , ®

-
%,
s

Refrigerator/Freezer PN

’ Toaster - .
[] . LN )

* *

After converting all the.wattage to ats kilowatt equivalent,.the teacher introduc -
the term kilowatt-hour (the use of éne kilowatt in one hour or 1000 watt-hours). %&\\

A good activity to do with the stud®nts at this time 1s a demonstration involving

the Watt-Counter Information about this device may be obtaxned-@fom your County .
Coordinator  The Watt_Counter 1s an electronic device which measures the kwh an
- appliance yses It is programmed to indicate the kwh for the<larger appliances (e.g.

refrigerator, over/frange, dryer, central air gnd \heat, water heater, and lights) at
the average use for a family of four. It also gives a reading 1n the cost per day
» in dollars and cents. (Some students relate to this figure better.d .

a »

SKILLS. Division of whole numbers and decimals i ! . 4

-

Qo MATERIALS NEEDFD  Watt-Counter or the "Blue Box" ks

ERIC - ' 63 u
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Activi 4: Rgadlné Your. Electric Meter . ~
GRADE LEVEL: 9 - 12

- ' - ‘ . ’ * - l
ﬁ Pt
]
OBJECTIVE: Student'can read his/her electric meter.,

VOCABULARY! Clockwise, count¥r clpckwise ’ ’
. ACTIVITY: Complete the hanhdout "Read Your Electric Metcor
.

{ «

student figure the amount of KWH his/her housc-
hold consumed o?er a specified time.

SKILLS: Subtraction and/or addltlon of whole numbers.
' ActiVity 5: Word Problems Involving Electrical Energy

GRADE LEVEL: 9 - 12 ' . ' |

OBJECTIVES: The student 1is able to apply basic math skxlils

to calculate correct answers to energy word
problems.

VOCABULARY: Peaked

l
Right.” Using their meter readings, have cach i
|
|

< -
-» ACTIVITY: Find the answers to the~fOIIOW1nd 20 problems. '

|
1
|
1. Fi1ll 1i1n the table with the wattage of each appliarce l
(Use Ghart A). How long would you have to run each
appliance to burn 1 kwh of electr1c1ty° Round ans-
wers to the nearest centh. . ~
Hint: 'Di¢:1d€ 1000 watts (to 1 kwh) by the watts of |
the appdzance ]
i
|

N * i

“r

APPLIANCE WATTS - __HOURS
1000 watt light 1000 10 hrs. = 1 kwh

1. , toaster
2. portableelectric heater
3 blow dryer: » ,
4. electric alarm clock
5. color t.v. . ‘
6. Dblack and white t.v. . o . ’
7. .microwave oven . T .
8. ovep/range . Y _
hot water heater T . |
.t “10. elactric dryer ‘
, 11, refrlgerator/freezer ' .
}2= radilo’

\0

13, In’ Florida you Are charged approxlmately $.06 for each kwh-
used, In a month's time your family used 900 Kwh of elect-

.ricrty. What was the basic charge you pald on your electri-
Qﬁl cal b11l1?

fﬁB In August your use of electriacity peaked to 1500 kwh. How
- much was your basic charge for this summer month? -

. _ \

»

¢
| )
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o Ready SN A
" ELECTRIC ET o
B RIGHT —

It you have a meter ke this (d:g:lal)gust wme down the numbers
* .
\

v

it your meter looks like this (dials), read the right one hrst. Wnte down the last
tumber the hand has passéd 6 .

READ FROM RIGHT TO LEFT_

Lok wome of e hands
‘urn nght and some turn’

o

46372 new r;zadmg '

. from the new reading, 1263  amount of kilowatthours
you have used .

Trs 5 th v spto read a me'=r .0 there s onemore thing 1f a hand 1s night on a numbey and you
gont xza * fras passec ¢ ~:* *1en do this Look at the dial to the night Has the hand passed 07

METER

’ /
+ WEEK OF READING .
» R . J P
] \ r—— hd
——————— e ————— ———— . -
- - .Y
. If this dhal op the right has passed -
- ¢ «nte down the number the - .
. hand oh tre left jg fomting to 1n - - ;
lhls case : 7’, a L] , ’
*
_ ~Ny—
i tHe dial on the night has not _—
* passed 0, whte down the number ,
' ‘lhr- diaf on the left has just - - —_— -
' pas~id Inlhis case "'§¢" ’ —_— -_

nnessm- s Otlice of Power
X alley . Division of Energy Conservatron & Rates
v . Authonty

* Conservation and Enargy Management Branch

s .
&._{“'/Q' .
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15. On one weckday You had your refrigerator on for 24 hrs. » your color t.v.

' on for 4 hrs., and your dryer on for 1 hr. * What houlﬁ be the totsl number
of kwh consumed? lant: Use Chait C.

16. . Using. the numBer of kh from problem how much dia 1t COSt to rm those ‘
: 3 apphiances for that partrcular day? ¢ :

17. Seventy-gallons ofo1l must be burned to generate 1000 kw of electricitys

Your sch::ﬁl uses 30,000 kw per morth. l'ow much c11 was bummed te previde -
* electricity for your sghool?’ .

l%'. Each barrel OI cil hold 42 gallons. Your dad's company ysed the equiva- |
lent of 4 barrels of ofl for heat last Janualy. How many gallons of c1l - L
were cconsumea?

. . v .
19. Approximately how many kw di¢ your father's company ccnsume in January .

T,20. If you cculd conserve 20 kw:h a day, how much 011 1n barrels wcule you
conserve in a pdriod of 300 days?
SKILLS: “Completing a chart interpreting inferviation and selecting appropriate
math operations~{division and multiplication of whqle numters, usc of

decimals and rounding off to the nearest tenth) to answer cach pre-
blem correctly. .

Activity 6: ‘Eval ng !up Corditioners ]
. 8 ~
(RADL LEVEL: 9 - A2 X A

¢ —

- - Ty i
ORJECTIVE: The student 1s able te compute the Ehergy Etficiency Ratio (EER)
. and &pply this knowledge to his own air conditdcners. P

4 .
VOCABULARY.: /, Cocling Capacny:, and Energy Efficiency Ratio

. ACTIVITY: Arr cdgaitioners can be evaluated 1n two ways: (1) by 1ts cocling
capacity (the amownt of heat that an air concitioner can remove from
- the air in one hour). This amowunt of heat 1s measuréd in British
Thermal Units (BTU) (the ambunt of heat needed to raise the tempera-
b ture of one pound df water one degree F)._ A 10,000 BTU writ will
. extract 10,000 BTU's of heat {rom_a rcom every hour. (2) 1ts "Encrgy
Efficiency Ratio” (EER) which 1s the number of BTY's of heat that
ong watt of electiical energy will remove from the air'in one hour. °
The student can’determine the EER of his/her air conditioner by
' dividing the capacity in BIU's per hour by 1ts power requited 1in
' watts. This infonmation can be found on a metal plate on the units

M ’

. &

-

& N
) y




LER = BIU,HR
WATTS

, for example: 10,00C BIU wnit corsumes 2006 watts, its EER =

10,000 = 5. The higher the EER rating the better.
It';s ar wmportant factor to censider when purcha-
sing an air conditioner.

L SAMPLE CUESTIONS

Find the TR roting for each air concitioner and rank each accorcirg to the scale

1 - >poor
T . 6 - T fair
* 8 -9 good
. 10 over great
I. PIVFre 12,000 Yatts: 3,009
2. BTU/kRr 25,000 hatts: 3,000
3. BIV/hr. 17,760 . hatts: 2,500
4. BTudr. 20,000 -_ ° Watts: 2,000
SMLLS: Division of whole Numbers &
Informration obtained for thls'actlvaty was found in. Energy for loday and
Tommcrow, Energy Conservaticn Research, Malvern, Pa. 19335, 1979, P 19-20.
= — :( .
. ’ . ’
EVALLATION  Give each student a fictiticus ameunt ¢f money and ask each to ge
out ‘anc buy major appllances needed 1n his/her future hong. The
student may>not spend mere than the spec1flea arount of foney and
must. Justva why he/she bought certain appliances in terms of .
, energy conservation and censumption.
X . |
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Grades:

'\

WiLL THERE BE ENERGY FCR ME- IN 19937
“ . Jeanne Farnest

9-10 . ‘

. i
i N

LENCTH OF TIME: I - 3 wecks

mative spee

CENERAL OB‘.IECTIVE. To leam tocK;r\gamzed material to make a 3 - 5 mr.uui’mfr:r-

KEY VOCARULARY: Solar, gecthermal, expcnential, fusion, tissicn, phctoveltale,

bi‘o/rrfass, conservation, OPEC, DOE, ethics

ACTIVITIES:

1.

Uy B

(=2}

Teach 2-level outlining (3 days). Use your grannmr book with hendcut
exercises, i
Teach nofe card technigig, from grammar beok.
Brainstorm on the use of energy and the Waste of energy. -
Show fi1lm. See suggesticns in resources. ) i
?andcut "*Energy Vecabulary.' Students look up aefinitions ard leamm |
er quiz.
handout: "Suggested Speech Topics on Energy.' Let students lcok them
over and choose three. Sign up on a master sheet for the first cheices.
No more than 2 students tc a topic. Many topics will be narrowed to
some other aspect or angle.
Go to Ipbrary for 2 class days to gather material. * Students encouraged
te use public, commmnity cellege, university libraries, or pamphlets
from lccal agencies.
The student is required to us¢ 3 different sources:
a. newspaper . {
’ b. book
¢. magazine .
d. pampblet . A
e. personall interview of local expert
A week later the 2-level outline 13 due. This sould have between 12-16
items. Teacher evaluates for ample ideas for 3 - S minutes speech.
Students have a week to write and prepare speech to be given orally.
It takes between S - 8 pages of written material for a 3 - 5 mirute
speech.
Rough readable draft in 1k outline, note cgrds are turreu in wher
speech'is given.

HANDOUT: : L I #

ENERGY VOCABULARY ,;;)

Loch \p definitions and learn. Mkrite a good sentence using each word,

[V~ PR oS
» a a ® g«

#

biomass : 6. conservation y
DOL 7. fusion
fissicn 8. CPEC
expcnential 9. <olar energy
gecthermal energy . 18. phetoveltaic
4 »

s
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Handout: A .

LS INIRGY (QUIZ
In the sbace at.' the left, write the letter ot thelwrzect nmchmg answer.
. . \

- 14 solar energy A. saving natural rescurces
2. GPIC B. Dept. of Energy
3. fission C., plent matenials in any form
A 1. photoreltaic D, douhling time
. 5. gecthermal E. splitting of atoms *
6. conservaticn F. formation of heavier nucleus by
~. expenential combining 2 lighter ones -
§. fusion- G. mixture of hydrocarbons
9./ biomass » ' H. heat energy 1n the earth's crust
10, [or I. electromagnetiC radiation emitted -
by the sun
J. changing energy from one.form to
another
» k. BTY
. L. organization of Petrolewn Experting
. NG Ccuntries

!

« providing a source of elgctric curs,
rent under the influence of light.

LE 4.M S H 6.A 7.D 8.F 9.C 16.B °

wcc‘im) SPEECH TOPICS O INERGY (3-5 mirutes) ‘

shat s Lrergy? :

How Lorg Will Cur Coal Last? ,

Is There an (1l Shortage? ” ’

wWhat 1s Mciear Energy?

what are the Muclear Argwlents"

khat are the Anti-nuclear Argumerits?

How Long will Qur Natural Resources Last? ‘o

Is. Sclar knergy Practical?

1s there a Place for Synthetics?

Pow do we Get Lnergy for Cur homes?

bhat 15 the_Future for Llectric Automobiies?

tov Docs Energy Yffect Our Environment?

What are Some Carcers in.Energy?

Shoulu you Lse Wood to Heat Your Lome' e

How_Practical 1s Gasohol? . )

who Shculd Have Energy Education? =

. hgw Much Poes Energy €osts? . |

: 18. Is knergy Important to Agriculture? _ .
. 9. Can U.S: Get Along ¥ithout OPIg? |

<0, DiscusNPthies in the Use Of Fnergy. ) " p
21. 4s ther® Any Alternatnq to Qur Fnergy Froblems?
22. Do he Mheed Rdnonms e )

23. what are the 'Inecrgy Solutions for the De\elompg Ccuntrles"
24, what Shall'we do.With Nuclear hastes?
25. Is Q11 Shale.A Solution? . : ‘ 4

ERIC Ce T 70 '
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: . ?

o
A .
T 26, Petrole Erergy. . ' : _
27, Windfl’fm%x"&ior Energy. ‘., ' . : /
28. Transportaticn Lrergy Use. ’ .. . ‘ .-
29. +hater Power as Energy. : ‘ .
30. Why is Oraniwr Inportant? . .
31. Are Reactors the®Answer? . * )

» 32. Could Breeders Help the Energy Problcn"
33. Should the U.S. Take the Soft Path?
34. Should the U.S. Take the tlard Path?
35. Why is Saudia Arabia Impcrtant to Energy?
36. How Dogs Japar (et Its Energy?
37. Why 1s Exgonential Growth Scary? . .
38. Is Cogehmeration the Answer to knergy? ' . o
39. Biomass'- How Ca. Ye Use It? .
40. Ethics in Energy Production.
41. Do We Have Enough Gas" ‘
4% Lew leward latimer.

Natural Gas May be The Solution.

44. (11 Solution Needs Qur Immediate Attention. .
'45.  Bow Can he Corserve Our. Fnergy? - ,
*36. Are Synfuels the Solution tc our Fnergy Needs?

47. Who Can Usg CGeothermal? . .
48. Wi}l the South Survive? ‘ )
43. What are the Moral Issue of Energy" ' .

S0. w1ll We Have Enough Electricity for Your Hair Dner? P
S1. " If you have another topic you would like to consider. sed ycul teacher.

. . @
11. Write your povernor, legislatcrs, environmert agefcy bower company, or
appropriate gicup for mfomatlon as resource n.aténal or asking their

positiohs on an energy 1sste. ’ .
12. Speech time 3 - S days. qpeeche:s are timed. Pre-voluntecring wcrks
well the cay before. .
13, Visit the power cogpddy in your zrea. - T
14. Read Silent Spring, by Rachel Carsor; and write.a surmary.
. SKILLS. Note taklrg for note cards, outlining, vecabulary speakmg, \s1ng . .
Reader's Guide and \'ertlcal file 1n llbrary, letter writing, l1s-+
(\ ! temng and evaluation. ) ,
RESUJRCLS: Fllm. “Energy - A Family Album,” 84 mgqrutes, clr, LOE ’ L_’_/ .
LD "Erergy - The Americar Expenencc," 2% minwutes, ‘clr, DOL -
) . Check county catalogue or meula Center .
Postérs. Dlsplay energy poster on bulletin boards . . ‘ |
EVALUATION? '
- 1. Voc abulary Quiz . |

2. Student will grade each others speeches. |
3. Teacher gives 2 grades - one for the speelh, ctne on readsble rough draft, |

- outline and notecards. , ]

4
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BI FLIOGRAPHY
Organizations and Publications

Aoco Educat,tonal Services, Public Affairs, Mc « 3705, PO, Box 5910 - A,
Chacago, Illmo:.s 60680

"Coal, * Naticnal Coal Association, Coal Bldg., 1130 Seventeenth Street, N.W..
'rhshmgtlon D.C. 20036

Deciding How To Live on Spaceship Earth, Allen, Foti, Wrich ard Pbolard
' McLolgal, Littell & Company, Evanston, Illinoas

Erergy Posters ard Fact Sheets, Dept of Energy (DOE) Film Labrary, P.O.
Box 62, Oak Ridge, TN 37830,

"Facts about 011, " '"Under Sea Drilling, " American Petroleun Institute,
1801 K Street, N.W., Washington, D.C. 20006

~
s "Geothermal Energy & Our Ervironment,  DOE, P.O. BOx 62, Oak Ridge,
™ 378% . :
’ Yatioral Science Teachers Association, 1742 Connecticut Avenue, N.W,
: Washington, D.C. 20009 g
"No, The ‘Erergy Crisis Has Not‘-Gone Away!" Americans for Endrgy, P.O. ‘_#
" 1 Box 832, washington, D.C. 20044 '

L

“The ABC's of O1l, " Gulf Oal Oarpany. P.O. Box 1563, I~buston Texas 77001
“What Is Erergy?™ mE. P.O. BJX 62, Gak Rigge, TN 37830

"World Erergy Survey, " Ruth ﬁex‘ Svard, The Rockerfeller Fourdatioh, .
- 1133 Avenmue of the ament New York, N.Y. 10036




Judgemerts werc likely to get us into scientific ticuble.

THE YOU IN LNLRGY USE
Sharen. L. Wilk  Guy S Wamer Nelda S. Segers  Mary Ann D s
GRAD? LEVILS: 10, 1, 12 {(Average--advanced abilities) 3 -
LENCTH OF MCLULL: 6 days ' ‘
CLNTRAL OBJECT!VES‘

The YU In Energy U<c 1s an energy noaule detigned o an 1nteru1~u1p11ndrw
study fcr secondary science, socia) studies, and/or Inglish courses. The ful-
lowing criteria were used 1n developing the qodulc i ,

I -

1. Js the cubjcut appropriate for these students and 1s it impertant for
society? ' .

8 -

he are ll\lng ir a werld that 1s doubling 1ts popglation every 37 yéars.
By 2018, we w11l add as many peopte to the carth as. %a&e been added i1, the his-
Yory of mankjnd

The industry of the werld id dcuﬁ&sng every 10 years. At thit rate we vi.l
991 as was produced throughout the carth'-

%_ v

need as much energy between now and 1
history.

| Gur naticn <oubles 1ts o11%consumption every 9 years. At this rate, we
will increase our use and dependence on oil betheen now and 1990 as much as we

. dtd from the begirning of history of man until today.

Cften our hepes fer new and abindant sources of energy arc clouded by pre-
blems nuclear power has unsolved problems of theimal polluticn ard a1sposal
of hazardous wastes; sources cf transpertation problems. 1n order to solve
these porblems; we desperately need a generation ot scientists who are conmatted
t¢ the wise Use cf their discoveries. Moreover, we need 4 generation oi non-
scientists who know enough zbout chemistry and physics to anticipate the out
come of technical decisions and to corpute long-1ange costs and berefits a: well
ds short-term guins. There has never been a time when political and cionomic

At

2. Is the subject related to course goels and objectives?

This energy medule addresses and reinforces the following basic shidls.

|
; . , |
*a. Eknglish ' ,ﬂ”'f‘ i ' |

1) deterrurdKing Im.m 1deas . .
(2) sequericing of facts ) . ~
(33 1dentifying cause and effect - p . |
(4) drawing conclusions and: predlctxng outcomes . - )
" (S) making inferences ¢ 5
* {6) discrimirating between fact and opinion 4
(7} constructing sentences, paragrephs, essays ; A
(8) sincreasing vecabulary . . .
! (9) . increasing reading skills .
* . \?-“
% l
' ,



g . u ) -~ .
b. Social Studies ! ) “ /
% (1) comparing and contrasting ideas /

(2} 1interpreting graphs

{3) dlscrlmlhatlng between;fack and opinion

(4) specific objectives related to¢ economics: P
(a} determining future through examination of past, and present
(b) encountering choice . /

R }{c) relating supply and demand . -
e v /
c. ¥ science . PR / \ -
(1) preparing an hypothesis ; . .

{2) making observations i
(3) preparihg data tables and graphs ’

(4) - organizing facts and manipulating variables ! . —~
(3) drawing c£onclusions /
(6) 1interpreting data and maklng predictions . , R

3. Arfe adeguate materials available for all views?

The module\lncludes a brief reading assignment on many possible
energy sources, as well as a bibliography of classroom materials. Most
media centers will provide bibliographies of available energy materials
- to teachtrs upon reguest.

4. Can Jtudengﬁ be eva¢uated?

~

Evaluation of the reading assignment and construction of positive
Lmmediate and long-range personal goals for energy use will _be given
to the students on the final day. Students will add the above gvaly-
ation o0 the collection of written materials formulated during the
energy study. This compilation will be turned in for teacher evalua-
tion.

5.7 Can the subject be gealt with in the time prOV1Aed°

The energy module-as stated will easily fit i1nto the prescribed
s1x-day” schedule. Teachers also have flexibility within the schedule

to enlarge various sections, relevant to bhi\r parglcular subject matter.

SPECIFIC OBJECTIVES: .
Upon' completion of this module, the student should be able to:

- F

1. Assume responsibility of manag;néTa personal energy budget for a
¢jiven period of time. ‘!k .

N i .

2. Pred: the consecuences of expdqsntlal growth as 1t applles to

.the production and chsumptlon of energy. ’
y

. 3. Compare the long-term and short- term alternative energy technologies
with hard-path and soft-path technologies.
L

4. Identify benefits and potential risks associated with the applica-
tion of alterriative technologli?Jin meet1ing our energy needs.

"

5, Evaluate the impact of life styles upon the consumption of .energy.

6. Evaluate per3onal opinion concerning ethical responsibilities toward
energy/economic tradeﬂpffs

- L]
"

73
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KEY VOCABULARY ITEMS: -

Refer to: (1) Factsheet No. 18--Alternative Enerqgy Sources

v Glossary of Terms, National.Science Teachers
B Association, Washington, D.C. 20009.

. (2) Energy Quickies (see attached sheet)
_SFQUENCE OF ACTIVITIES: *

¥

t

DAY 1 ‘ \’
TIME ’ ACTIVITY ’ -
5-10 minutes *A. Discuss: 1. What 1s energy?’ (The ab:i-
‘< . "lity to do work)

] 2. How are we ‘able to do work
‘ (e.g. daily tasks) without
P running out of energy?
3. ~what effect does a food
shortage (hunger) have on

»

ton? .
LY

5 minutes B. Use Overhead Transparéncy and Discuss:
Forms of Energy (See attached sheet,)

" C. Shod Film: Energy in Perspective.

YOu 1in your "Energy consump-.

This film maybe obtained on "loan from thre

following address:
) Dr. Stan Kmet

p P.O. Bo% 17785 “
Tampa. FL 33682

Flor:ida Counc:il on Econmi¢ Education:

10-15% minutes b. Summar:ize the film: 1. List and dirscuss

¢ drfferent energy"\

. sources,
/ ’ 2. Emphasize loss

of

< energy when con- 7
Vs verting from "“type"
. of energy to another.

5 minutes " E. Assign Keeping of Notebook: . All information

]

a

distributed and actiyities completed dur-

- ing this module will be compiled 1in a sepa- '

the teacher upon completion of module.

articles, pictures, etc.--all pertinent

the topic under-discussion. ,

N ) .
. 3t

74

: v
' Explain Grading Procedure: The following
criter:a will be used in assessing a grade:

rate notebook which will be evaluated ‘by

Encourage students to include in thls note- s
book the following: cartoons. newspaper

to

re



', . ‘ }
L . " . *
. €7 R . ' A
. . > a. Completing activitics and writing,
) P K : o © * 4gssignments ¢
R L. . PR v ., b, Sequentral recordmg of disgussion .
. P o . - - ' topics and main points F
- . t.* Using notebook specified by the
T L .o . teacher and.arranging. neatly a1l |
s e A /._f = information therein
. - s . * d. Providing accurate’ answers "to the
- .0 © . objectives questions o so
R Lo . e. - Answéring subJectwe questlons
. TIME . - '
. 15 minutes | A.  Show Film: Toast. Order from Bullfrog Films, Inc.
- . e, ‘ T 0léy, PA 19547 oL
. . e .. Rental fee: §18 . . )
. 10 minutes B. "Assign In-Class wrrting, 2 ' \ 1
. . 5 . B R
) ' ) . Pefoye discussion of film. Have students wrlteda para-
) A . ¢ graph describing thear 1irffediate responses td'this %
e y Note: Dependmg upon the ability Tevel of the students,
- . . 1 think the main ‘idea of this fllm#was cay” |
- \ZO'mmutes ; % \le,qgss EnerwaaStes. ) SR : . |
- T o The emphasis of the f}lm.l.s on' the A of energy 1n |
. . . , ploducing'a commodity which ig also wasted- -the concept .
s . ol . , +  of net energy profit and loss. “Point’ out the energy - ~ ' | |
T ' - . changes’when dealing with foodstuffs...
= . YL 1, Process‘ing- Wastes--home cooked megls versns 'I‘V dm- ~
? ) o ..« . ners, fast food restausgnt meals; and natural/orga:e ..
R L T, nic foods versus thpser?zods with 8(!(1’11'.1\785 and . |
: o Py perservatlves. > - |
K ) . ce e 2." cka,gx& Was‘t;es--fast food's Wrappers, " non- return- |
C, ; . e bottles and cans, also plastics which are not |
L s, N f)f&egradable. ) - c
. . S . : 3? Préductien (Usts and I:nergy Loss“Dlscuss transpor- © I
- " " .tation costs in mported foods, foods Shipped. cross -
\/: ’ R , country (lettucey, and *valye c};angeg if everyone ’ |
: ~. ot lived qn local supplies onl Y
Lt 3y " 4. End'Result: In all the chan ges mvolved,,m dealmg . .
o . “\ < " with the foods we eat, energy 10s5 must be consi- .
e S . deted. Although we ean "afford"- to purchase another
v . , piece of bread to ,replace th/s burned toasg, can we .
y -~

RN A .. R afford the gnergy. loss";




1] . . -~

. -
5. Optronal: Write a paragraph which .ooe
. ) describes ‘personal opmloh Qf.ed on |
. p . ’ . _neh information. _ . .
10 mnutes ] . c\) Reviéw Epergy Use Survey Form.
T b o . Students are'to monitor 6 waking hours - .

by re¢ording approximate time usage for

. . , . each itém listed. "(Automobiles must )
N T4 - record miles/gallon and dlstance t-ravelcd) '
- © See attached*sheey} . '
) : * . L] "u ‘ - |
.. . Y + DAY § - , - . o;‘
™mE ACTIVITY ' ' . y i
., . 1015 minutes A Discuss the Six- Hour Erergy Use Survey. |

1.* hhat Item(s) was/were used.most of the time?
2. What Item(s) may have used the most enérgy?

15-20 mnutes' -**  B. Manipulate the Energy Market: Divide the class 1nto\/
) ' three ggqual sections. Give the stud®Ts in each sec-
- ; tion an energy credit.card (se¢ attached sheet).*
I M . With a designated budget limit. An abundant avail- e
, i ability by 250 umits, and cénsgrvative availability

by 150 units. Note that”time is no longer a consider-’
" atiom. -The energy umits prescribed on the survey form

are to be recorded foryy long-term or'short-tem use

of the 1tem during th%d hr. recording period.

. " 20-25 minutes C. Discuss the Parallelism of the Terms Financial Cr151s
. - > in a Financial Budget and Energy CI"ISIS m an Energy . 1
. .o * Budget. I
* What are the signals “of a crisrs? o Cot l"
.. a, Inability to make income (resources) meet )
i A . demands \
- . . "w b. Decreased or stabilized income (e g. mflatlon
. A 4 causing students to bargain for higher allow- _
ances) »
— L N c. Spending spontaneously )
: ., o d." Borrowing from the future (credlt use and' lay- :
-~ . oL " away . .
g - e. Making purchases beyond financial means £
' . 2. khat are appropriate responses to the ‘sighals? -
’ . a. Evaluating available resources. . i
ST . N ’ b. Eliminating credit use, spontangous spending, v
. - K . %, and purchasing béyond means . '
.~ ' - . +C. Identifying areas of overuse
© d. Budgeting resources to cover basic needs
.- . . - o
.o . v .
. b . . = . ., . *
t‘ﬂ ~ . - - -
’ IS )
. e N . .
' N ! . . Yo
A . .
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* Energy Credi taCa;rd

. , ' .
Budget Limit . .t < ‘
B 400 Unats Owner’s Signature- :
- Energy Credit Card . d 7 .
p Budget Limit ', .. ' e O
& 250 Units Owner's Signature N ’
T’ \.
wEnergy Credit Card > ' ’ .
F Budget Limit oot T . ,
+ * 150 Units Owner's Signature N /
N , ~ DAY 4 ' : . .
' TIME C® oy, ¥ ’
- ' . '_ N - . .
) © 30 mnutes A Assagn In-Class Writing. Ask student to write a
1-2 page essay answering the following questions:
’ . 1. How was your lifestyle changed due to the amount
. . of energy available for consumption? '
* . ’ % 2. 'What were your personal feelings about your .
. - _\‘ . o— . .. __lifestyle -change? . = L
* ' B. ‘Di&g’i Ethical Implications. (Paralleling Finan-
’ . cing and Energy Fluctuations) .
' g . 1. How would the public react to a sudden decrease

in thé supply of energy?
a. Inherent goodness of man - hwnamtamamsm .

, . (e.g. natural disasters)
- b. Panjic behavior--Conflict between self- interest
< : and social interest
. 1. Focusing on placing the blame rather than
}{ . on finding solutions .

2. Zpro-Sum: Ones person's gain is anotheriperson's,’
: : . " loss. Competition for energy 1979 Gas orta'ge,*'-
Y ) _Cas lines
- ‘ , ' .3. How would the public react to a suddén-increase
" . in the supply of energy?
. ‘a3, . Sa\nngs Plan--Investing 1n the futuxe, 1ncma-
P ’ sing future teserves-
- . ‘ b. ‘Spending Plan--Incneasmg cons

~ .. »

. . o What are altemative béhavio

T T v ~ACTIVITY >

*25-minutes A. Discuss: - ‘ *\"W
L. 5 . 1. Supply a.ng Demand* Re 1ationships vm‘.h HFuture ’En‘brgy .
ot R — Resoprces .
) ] . a. Infinite Resources: (Time is the only infinite
. - ' .. ¢ ' resource that we hav?: and if it is not consumed ..
* o : . . -~ wisely, 1t too, is wasted. :

o . L. .. b. Supplydependent wpon consumption (Facts do ot
EMC g . . : . 84 ceasé to exist because they *are 1gnored

e ) co 77 - Aldous Huxley) -

-
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// 2? Exﬁbnentlal Growth—

P v a. T, =730

7 . 2 R
p . - b. Growth Rate and Energy ConsUmptxon

l. wWorld at 2%--dquble 1pn "35 years
¢ . . 2. U.S. at l%--double 1in 70 years
. . 3. Florida at 3. Sx--double in 20
. ' years :
: 4. "Electrical use per person at 5.6%

in U.S. --double 1in 12.5 years

Overhead Transparency and Discuss

_ 1. vorld Use of 011 (see
. . Note that <onsumption
decade if consumption

attached sheet).
wlll double in on
rate remains at 7k.

. Y2.° 011 Consumption and Exponéntial Growth--
T with an ‘exponential increase in any reserve,’
1t does not matter exactly how much the '
-, ‘ .reserve is: what matters 18 the percent
) ) consumption. b N

Assxan In-Class ﬁlst
ment)
Have students list the SpeCIflc conservation/
efficiency measures that they could use bo
decreasé their energy demand. Some examples . |
to use are the following:: restricting the use "
-of electricity durind peak hours (be ‘smecific) *
taking shorter or cooler showefs, and using .
lower watt light.bulbs. . v
Asgign "Putting the YOU :in Ene gy Use" to read
and ans{gr Questions ouer the sekend. )/

-

|
|
DAY 6 _ i
The reading assignment, the quest:ions,-and the -
an i

I

|

|

I

|

|

20 mzqftes C. (Personal Energy Manage

D.

' FEVALUATION DAY

-

answers should be placed i1n the notebodk.
£y Day .6, the teachér will go over the answers
" and have students check their answers. Teacher
: will then collect the notebooks for evaluation.
Discussion of the entire module will, £follow.

*

T i ~ O 4 Y.
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- - HANDOUT

- . , .
o By David E. LoHar
' Flotldo Solar Energy Centes
4° . - ’ '
1 ) ~
N .
Energy

First Low Ereigy ccnnot be creoted or cestroyed .

Second Law Energy can be changed om one form to another, but ot egch change there is @
signidicant tosg of energy All eneigy becomes hect radiated into the envitonment

d N
Consumplio '
Amencans use obout 1/3ofthe worlds enefgy but represent & percent of the world'spopulation in
1380, wewsed 82 quads (Guadnion Btuis 10 *) One qugdisegual tothe amoynt of gascline u;ed-
by 12 miion Cars 10 one year. gnough eneigy to hect 1 miiton homes loc yeors Ronca mll
con;ume over two quads in 1981

+

e Ty,
pPetroteum N

in 1978.the US consumed onoveiage of 18 7milion bo;reis of oii per day (785 4 mithon galions) Of
this, 8 2 muit.on barners (44 percent ) wos imported od Flondans used on averoge of 574 gollons of
gasohne in 1978, the notional average was 532 gclzons Fionda’s rate of gas consumphon 1s 12
mllhoq galions per day

Il

Elecmclty .
Electnc.ty-generohng piants take thiee units of fuei and prod\.g:e two units of heat and one unit ot
e!ectnc:ty ] e

Elecmcm/ s usuol!y medsured in wotts and time (Kilowatt = 1,000 watts ) R

Kilpwatt/hour 5 100-watt Iight butb burning for 10 hours The over?ge Fionda household uses 1,000
kwh each month Since it takes about one pound of codl to p

requires about 1.000 pounds of coatto pvoduce the electncity for eoch Fiondo household each
month (spectons per yeor), .

- -,

Electtical Pawer N L .
10 mw (million watts) prciduces enough electncnty for 3. 000 people

A1 COO-mw ptcmprod‘.rces enough elecrnc.ry for a city of 350 00C people Thisisacommeonsizefora
nuclear plont - .

it would {axe the pnmaory produchwty of 912 squore milds of wuthern pine fo?ési 1o provide the fuef
tora 1.000-rhw etectncal plonf operating of 80 percest lood and 33percentefficiency -eachyear «

)

'SolachcIs SN ] (

—— e —

The soiar radiation thot fcﬂ@n 2001 percent of the iand orea in the Umted Stotes 15 equal fo our,
total projected energy demand in yeor 2000 Unfonunotely lond plants cotlect this enedgy at less
- than 1 percent efficiegcy Total US biomass fixGt:on s obau} S million TOHS{DGI yeaQr clnd (ot 7.500 Btu’
pet pbl{nd)f!s equalto 75quoads .

Flongarecewes a moximum of about 300 Btu per squore foct of 50101 noongna cloudles§doy 1600
Bru per squore foot:(5,045 watthour/m?) 1s 0 good avespge 104 the entue doy

)

oduce one kwh of electnCity, it |
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- ' . HANDOUT .

ENERGY USE S

ELESCTRIC ENSRGY USE

<
AVPLIAICES

© Large, , ’ '
+ Air Conditioner-
Water Heater g
, Clothes Dryer ' .
Refrigerator T :
Deep PFreeczer. * t
Drshwasher ) . . '
/ Range " / t
Clothes VWasher
Incandescent Lights
y Color TV Ny b .
Fan, - \ , T
Ficrovave (ven ’ 3
rinorescent lLighis . I
Black/vnite IV o
: Stereo- e - ’ )
Radio ) : |
- um. .Yaouum Cleaner * - - . —— |
’ Trash Compactor i
Garbage Disposal « L. ~ |
1 srall (ieat Producing) . . ~ . N
.. Plectric Srillet - AN ~
- Hair ryer . L . |
", Iron . |
Coffee laker -
Toaster . ) !
Other: . - .
’
Small (lon-ieat Producing) . o
Clock ’ |
Blender . , ‘
_ hixex - _ - L Ty
Can Opengxr - : ' .
Too thbrush B
flectric Shaver
- <. Lther: )
. : .
]. -' . ' / - (‘ . ]
TRAGG PORTATI BIERGY USE MEG ‘DISTANCE - . .
. . ' TRAVE-:;@D )
. Autonobile - .o o \ . ‘»
achool Bus.
. . C -

NG,



. : HANDOUT
"FTZRGY CTREDIT CARD 4 \\l >
AURGNT, LINIT ) ' ‘

. Units Cwner's Signature
A “ -
ELECTRICAL ENSRGY USE COST 1IN COST. UNITS™
APPLIANCES. - ~ ENERGY USED IN
. UNITS 24 HOURS
large | . )
Air Conditioner, " 132.00 "
water Heater ’ 42,00 ro
Clothe% Dryer - 20.00
Refrigerator ~ 18,00
Deep Freezer-: ™ - 18.00, T \
\ Dishwasher - 15,50, .
Range 12,00 N - * -
- Clothes Washer r\ 10,00 "
Incandescent Lights 8.00 v
Color TV 74,50 )
R Pan ' 3.00
. licrowave (ven - - .02 A .

. Fluorescent Lights 2.65 ,

tlack/Thite TV . 1,00 .
Suereo * L 100 ) . o - .
[ T THedio T - 71,00 ]
Vacuum Cleaner 0.50
." Trash Compactor 0.50 - =
Garbuge Dispqsal 0.30, . .

. Othgx: .. ]
Spell (Heat Produding) * - ' R
Electric Skallet 2.00 : ¥

. flair Dryer , 1.50 . 3
: Iron . 1.50
' Coffee Maker ' 1,00 . -
Toaster ' T, 0.50 ‘ v : .8
Uthex: CoL ! .
— nt— r .
Small (Non-lHeat Producing® . - .
Clock , 0,20 ’
Klender - 0.10 .
Mixer e e O.(1)(5) *
Can Opener .t 0, E .
nlectric Toothbrush : \ 0.05 . -t .
rlectric -Shavér . O.‘OSI -
TRAISPORTATION .ENERGY USE - ¢ .
futomabile ] . , a =
1,.passenger ) 150.00 . i
N 2 passengers . 75.00 — !
3 passengers 50.00 - -
School Bus L 1.50 J - ) A
) ' : ' TOTAL
: )

i
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’ TRANSPARENCY

“ALL | j940a /
perond 120
1950 | 1960
19'10 - 1950 .
(960~ 1910 N
. /990 — 2000
[ ]
' 1980 - 1990

2000 - 2010

[y L]

Tms AMOUNT @r-' o MusT BE DISCovERED

iF WE WISH 'rO HHVE olL P T ION

CONTIVUE AT F % PER YEAR FOR THE
. DECADE ~ 2000-12010
A

v ‘ ‘
otL - cousaMpwoN
(AT A RATE | OF . F % PER YEAR ')

T = 2
2 R R
. y " [
T, = DousLing TiME ,
R = Rare oF LNGREASE
(- .
;);- \
w ) :
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' ruttriad oo ¥ 0 30 20~y Use -

For the 'past.. five duys,_ y'ou have veen studying about the energy

-2

alwat,i‘on.ln our country, FPersonal cholces in energy use, as reflec~
ted by our lifestylescan and do play a vital role in deternlning how
nuach energy must be produéed to neet ouxr energ%needs. In the past '
when there were fewer people (energy consumers) and petroleun was vhth
plentiful and cheap, we did not have to be conderned with how we useﬁ‘ ;
energy nor even how nuch we needad. liow, howevexr, we must be concerned, e
You have learned that c;ur demand for energy has Yeen growing exponentlally
and that this kind of a growth pattern inevitably leads td serl;aus = |
prodlens in supplying énersy ns> natter how large, our energy resources, ! i
might Ye, . . ‘ )
Fetroleun becane ouxr chief energy resource because

1t i3 a highly concentrated forn of energy. ‘It has
been relative}:y éasy to extract petrsleun froa thg
ground , transport"it' from place to place, and refine 1t
imrto a variety of products to meet our energy"needs. Buty

the picture 1is fast changing. Petroleun is no longer cheap, __{:-"'." J
' nor is it plentiful, We arernow mpofting,' ;' i
nearly as nuch petroleun as e are producing fron J
sur own odl wells, This, of courde, results ina ., |
transfer of significant'amounts of our capital to
other countries (eupecially OFSC countries) agd
, makes the United States vulnerable to irterruptions
TR - 14 our energy suppfy.
What about the future? 4311 we b2 abdle to'shift aHaS(’ fr_o:n‘our
de;xndence. on petroleun as our c-l.qief energy re.e-,ox;trce to another fue} '
souzca? Is it wise to depleté the world's supply of pet'.role\gby ’ ~
bxrniig it in our cars and trucka? Reﬂember.tr‘.at the petrochemidal . )
. indistry produces thousanis of iaportant products.that we use in our “..

everriay! lives, f17athe petrolc‘m regourens becon2 exhaubted, or prc;-
aiamtively expeusive, how 211 oux lifestyles be “ffected by a scarclty
i Mtz:ocne:’z.ical. produc {zuriat atadt our cxi‘stlnd‘a}wrnabe teclmo‘lo-
.ies, or pesaible sclentific discoveriss and ;'bimthrou;ha:- in the - * °

'futare? w111 tacy help? Taink about tasse quesdkons while you copsider '

the {ollowing tnfornation on sur energy f}ture." i
¢ i 8 Do e ¢

L B A : C

Y -



Foscl) furls==CH1ld

Tue Jalted States has the largest coal reserves ln the World, How

louz our coal éupplig:s'uiﬁ lagt depends upon the rate of use, and es-
peclally upon the growth in the rate of use, 3ut there are prodlems ) -
as well as benefits in increasing our use of coal to fuel our elegurieal‘ \
generating plants, Part of the envirommental price we pay for coal
concérns land use, A decp mine requiT<s around 9,000 acres to produce
enouzh opal to operate a 1,000 megavwatt coal-fired electfic p 4er plant,

1f a surface nine is used such as a strip nine, then 14,000 Acres of . |
land are required, - . ;
. . Sowe water pol'{.ution also occurs as a result of‘ proiiucfng electri-. i
city fron coal, Sath froa the nining proéess and in the form of thermal , f
pollution ’frmﬂ.m conversion process, Alr poll&‘tion, hovever, is the ‘
nost serlous_env.ronaental prodlem of a’coal-fired plant. Huch are ’ |
must be ta/e'x t> clean the sriokestack's enlssi®R of particulate matter \
such at fly a.;h This .i‘; accot plish°d by passins the hot exhaust gases
over electrostatic p*ecipita.tors Hl’n.ch renove. a significant amount of | |
the particulate matter -that is present in the gases, It is, however,
@iflicult and very expensive to renove all of t‘,he potentially hamful }
agents taat may have an adverse effect on the enviroment, ’ ‘
‘1 ur dlox*de, caxbor nonoxide, and nitrogen oxides are preseat

N * in tne exhaust . ases producecr fron ths bu%sning of coal,  Sometinmes, they
) ray ca.se problens in our atiosphere and help produce undesirable p.i-?ducts
such 35 3102.axd acld rain, The sqog can lead td derlous respiratory
pro 1273, especially anong those uho are elderly and- those who are af-

. fscu 4 Wy “1)"jg“13., asthmn, and otr.er nespiratory condition:;. Hdain

- ; bt i slighsl, 3.f'idic can_:ifjx‘félf voFoup n-oes os*on 2T inlding

rit 11173 ag »»1% as the ion‘osion of metal.,. Acid ra.in can also nake

* -
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-
T r~ 2 rationid .‘.‘im.}n,
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|
‘lav o, e tarll’*, t:jprebv reducinb Dgportmities for co'mercial and ’ I
' <

T Insreasing our use of <oal will also increase the anount of carbor -

‘ dio-i.e toxt i3 roleased i,n\t:; the aﬂ:asp"nere. scientists' are not cet- o
tai. ¢t overall effeet tals Ajht rave o1 ow “climate, Sone have
. ar, «d trat txb lnorease of carbon diovide in our ataosphexe will
bri1 a®3id a "reenhdase effect” wareh w111 result in' a slight warming i
27 ta eart;: ani it. atno.:p*:ere Lven ayslight warnaing of just a few L) ! ‘
dn‘;'u/\; coald (tavough a partial Relting of the polar Lce caps) bring {

Q . ‘ . . . 8(() ()3 - ~ .
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" Coal Gaaification and Liquifaction -

"putrient. ! . - )

.\ 1/ .

’ . ..
-aboat anrincrease in the size of our oczans, If this occurred, the <,
coastal clties of the world would be in jeopdbdy of becoming inungabed .
or flooded. ’ . ’ -

T,
L % -

As you can sep, there IB the potential for many
serious social and environmmental problens associated . "
with increasing our use of coal to the point where’
1ts use will help us reduce our dep:endence on petroleun.
Yet, it is true that we have an. abundance of coal at
the present time and that it is -a very concentrated
forn of energy, Undoubtedly, we will have tb'depend on an increase
in our use of coal to help meet our energy needs for the near future,
But, we nust use it wisely and cc;ntinue our search for ways to use the N
coal that will lessen fts impact on tre environment, Here are 5008 ways
that are being considered: *,

‘Fluidized-bed Combustion of Coal . .

Coal is by far the nation's most extenaive toaail_clt"{le re:ourco, a'n:oum
on which we shall surely have to rely heavily. Resear s underway on he
ways to burn coal cleanly. Ono of the possibilities is fluidized~bed combustion

. of toal, in which pulverized coal is burned in the presence of tiny particles’

df limestone. Sulfur froa the coal is captured in the limestone, and ths tea-
peraturea of combustion are low enpugh that formation of nitrogen oxides 1s min-
inized. The s0lid residue from such a process, instsad qf baing a disposal
problem as in the case of flue gas ‘scrubbers,ttay have value a3 an ag::icultum_l

.

In order to fill thé oil and natural gas gaps of the future satisfactorily,  °
it 1 poasible that coal will need to bs converted to liquid and gas,fuels. In -
this way, most existing fuel-burning devices wpuld be able to use the gas or
liquid made from coal without major modifications. Also, thd proceasing that
the coal would receive would remove most of the pollutants, such as ‘sulfur,
oxideq of nitrogen,.and ash, leaving a clean-burning fuel. .

. = .
Coal ification involves subjecting coal tq intense heat snd capturing
he result gasqs, Depending on the process used, the final gas product pay
have a relatively low energy content, or may be a "synthetic natural gas" that
is very pure and has the same high energy content as natural gas.

The National Patroleuh Council expects some coal gasification plants to
be in operation by 19, but it does not appear posaible that there will be
encugh to fill the prdjected gap between'the.dwanand for natural!gas.and the
domestic availability. b .

* ’
While synthebic natural gas would not present the pollut.:ion problens of
coal when it 13 burned, the gasifitation process presents its own pollutiop
problams. It is, however, sasier tG resove the pollutants from coal during ita
gasification than try to remove them from the smoke a3 the cosl is burned.

- 4
' » .. - - ' ’
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. in getting the coal cut of the ground. Tremendous amounts of cocal-would be
roquired-about 605. tons an hour for each pladt. Much of the coal would pro-
bably be strip nined from large western cocal deposits. Hithéutqmclantion,

. which wotild ultimately add to the cost of thie gas produced, large areas of

r
A<pajor environmental concern with coal g:a.sitication is that involved l rl
|
‘*westarn wilderness lands could be devastated. i
! .

-

Another major problem for.coal guiticstion is water availability. Plants
will require a great deal of watery and-Some of this water will be loat by
svaporation. Unfortunately, the western areas where the rost promising coal

deposits occur have limited water supplies. A recent National Academy of -
'Sciences report concluded that enough water is Available for mining and lands
.reclamation at most potential coal mining sites, but not for large-scale con- .
version to other energy forms at the western locations. . - |
Lo " ’ L - |
\ 'l'l'uu'umll pollution is also a problem in coal gasification. . .

Coal.could also.be liquified and used as a substitute for oil. Techniques
to accomplish this are now being studied, but arg not as far along as gasifica-
tion techniques. The environmental considerations for liquified cocal are gen-
erally the same as for coal gasification, except that water requirements will
probably be even greater. . -

x
-~ .
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01l Shals
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01l shale is a finely textured rock that contains a tariike material called
kerogen. ¥%hen melted, kerogen gives off vapors that can be converted to shale
oil. This shale oil can then be refined into oil, gasoline, and other petro-
leun products. 01} ahafs deposits are located primarily in Colorado, Utah, and
Wyoming. These deposits are estimated to contain the equivalont of several times !
the-tecoverable oil in the United States. ..., 1
« - ' o . 1
There are two general ways of recovering shale oil. The cne that has al- | |
ready been douonagated is above-ground retorting, where the suale is collected 1
and heated, disti¥ling the vapors to produce the shale oil. The other process,
which is being.studied, is in-situ retorting. * This involves breaking up the
shale underground by hydraulic pressure or some type of explosion. Then air
or gas would be introduced undérground to support combustion. Soma of the
shale oil would be burned in place to provige the heat to liquify more of the
shale oil|so it can be pumped from the grournd. Thia in-asitu retoriing has many ]
unresolved problems, control of the explosion and underground fire ‘are among the i
lirgest. But it i® being studisd because above-ground retorting has two tre- » ‘
. aendous drawbacks.” One is the strip mining that an above-ground opgration would |
entail. But an even greater problex is the disposal of wastes. Even high-grads |
shale is about B7 percent rock or inert material, and thése wastes awall up to i
.almost twice the™voluge of the original shale. Nothing will grow on these |
waa‘t.u without 1 amounts .of rbrtnt&r and watering. ] . |
|
4

Shale development. would requirg enormous quantities of water in areas where
‘the water is simply not available. ¢

- Theso problems cake anything more than r.obge'n sbale ol produc*t..iog unlikely
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THINK ABCUT T d

1. Khat|are some reasonhs why petroleum became our chief energy resource?

2. What are some problems that might result from our dependence on foreign o1l?

3. Describe some of the problems associated with mining and burning coal to
produce electricity. .

P+

plénts?,

5. Fluidized-bed combustion of coal, coa¥’gasificatiétn and liquifaction, and
o1l shale are three.technologies being considered to help supply our energy
needs. Which of these technologies do you feel may be the most.promising?
Why? A

khat benefits doe§ <oal have as a fuel to power our electrical generating
Jg

L4 !

Nuclear Processes--Fission Répctors ) ’

/

For many years we have used nuclear reactors as,a heat source.for produc-

-

- 1ng steam to drive electrical generators. Nuclear energy presently makes only a

small c0ntr1but10n—-less .than 10%:-to our total electrIcal energy. Our nuclear

electrical power plants are all based on the light water f1ssion reactor. This
type of reactor used uranlum 235 [UZSS] as 1ts fuel source. , the world's
235

reserves of U agf limted, and this fuel source may also become scarce in the

-
L

near future.

The nuclear plants that are presently operatlng 1n the Unlted States have
for the most part been.- relatlxely safe 1n operation, and produce m1n1ma1 pro-
blems of ait and water [therwml] pollutlon One¢ of the most serious problems
thh nuclear plants is 1in the safe‘dlsposal and/of storaéb of the highly radio-

active waste materials that \are produced These haste.qmterlals must be kept
(

StrlLtly 1solated from the envir8nment for long pericds of tlmc--some-up to

thousandq of yearb. As of yet, a Sdtxsfactory (safe) ’Sotution for radloa;tlvé

waste dispesal has not been found. Most people do not wan® radrbactive waste

dumps located wlthln their states. Would you?

[f the utility industry relies only on light witer reactors, the exhaustlon
of uranium reserves 1s not too many years in the future. Thé advanced nuclear
reactor which would solie this supply problem 1s called the breéder reactor.

Of many types of breeders proposed, the most promising has been thought to be

the Liquid metal: fast breeder reactor (IMFBR). Such a reactor 1s significantly .

Jifferent from today's light water reactors. It 1s cooled with liquid sodum
instead of with water. It 1s called a fact reactor because 1t does not'use a
moderator to slow Jown peutrons. Ahd finally, 1t actually produces (breeds)
additidnal fuel as 1t makes heat for electricaty.

1
.
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The plutonium can be fissiocned, and in the p

L4
L] L I

[l L]
-

The broo&br,raactor would use a mixture of yranium and pluiqniﬁh for fusl, .

rocess, neutrons strike the nuclei

of the uranium and produce more fisaicnable material, including plutenium.

B

The LMPER has the potential of being more efficient than light water
tors because of the propsrties of the sodiux coolant, Thus leas waate heat

. would be produced.
/

C

‘| Breeder reactors would also feduce the escape of radiation into air and
water. The reactor core would essdntially be & sealed system, and even the

1 amounts of radicactive fission products

wguld be trapped in the core.

that will burn if it ia exposed

now releasad by light watér reactors

_,Thore are problema with breeder reactors, howsver. Some are due to the
natu}o of the sodium coolant. Sodium is.a highly cheaically reactive motal

*  at room tempsrature and requires an elaborate

it will remain liqui

to eithsr water or air. Further, it is a solid

heating asystem to asawre that

d throughout the coolant systea. Sodium ia not tranaparsnt,

which would complicate refusling and maintenance. The sodium coolant would also
become intensely radicactive,

to an uncontrolled chain reaction,
dangerous amounta of radiation. Others
explosicn is strictly inpoasi®Ye.

sy exista over the plutonium produced by the breeder

“ The major controver !
be fashioned, into nuclear Weapons, .

reactor. Plutoniua can

. tromely poisonous,

[ 4 N - L

Some psople believe that an accidental power surge in an LMFBR could lead-

”

which could explode the reactor and releass
knowledgeable in this area say such an

Plutoaiua is also ;x-

and‘it ia a radioactive subatanc; with a vpry long half

1ife. Thus it must-be handled and storéd under very carefully coatrolled condi-

tiona, and wil

) remain radicactive for thousands of years. It should be noted

that plftonium Has been tranaported and stored for years as part of the natiod's

nuclear. wéaponsa program, s0 the p
Proponents also Contend that light water
in complementary faahion by recycling was

into fuel for bresder reactors. The quantiby
aluays be adapted to de 30 that there would never be a stockpile of

-

plutonium.

prod
manu
tou

. and’ z
monstration plant, .the Clinch River Breeder Reactor Project, was planned to be

oparating ty 1983. The future of this plant is now unknown. The Y.S. was a

pionesr in breeder technology, bu

It has beeri eatimated that the stored .uraniun-238 left over from

roblem is not unique to the brecder reactor.
reactors and breeder reactors cam work
te plutoniua froa light water reactors

of avallable plutonium cap then

’

ucing fuel enriched in uranium-235 for light water reactory and weapons
factugk, if converted to plutonium in a breeder reactor, would make available

3 epersy equivalent to all our known cqi&Lreaerves. -

Demonstration breeder reactors are operating- in the Soviet Inion and France

are uiider construction or planned in West

It is pfobable that by 1985, about 10 breeder 2
countries, GCermany, -Italy, and France are mounting a cooperaiive effort in the

Superphenix project, with a

4

Germany and Japan. The U.S, de=

t we hav('nou fallen far behlnd other countries.

plants will be operating in European

large breeder plant-to be completed in 1982.

97 .
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suclear Processes--Fusion Reactors .

In the process of nuclear fusion, two light nuclei are forced together under
extromely high temperatures and pressurea to form a heavier nucleus, and a agmall .
amount of their mass i3 converted ifto & tremendous amount of energy. The fusion
reaction for electrical power production will pAebably use forms of hydrogen

called deuterium and tritium to make a single helium niucleus and A neutron.

¢ Scientists have been working for 30 years to control fusion a3 a power

./ somrce. The major part of their effort has been spent in trying to creite.a

..~ Dagnetlc "bottle™ to hold the thin, hot, ionized gas of hydrogen atoms, called a
plasma, needed for fusioa. A solid contailnar cannot be used because the alightest
contact would destroy the plasma, in addition, no materlal could remain intact at
the temperature needed to achieve fusion. But because the plasma conaists of

’ particles with electrical chapges, it can be contained witiin a mignetic field

of the proper shape. ) .

-

' No one has yet been able to make such a confinement field that wil} 'hold
togdther even for the fraction of a second needed to achieve fusicn. In the
1960's, some physicists said that fusion power appeared impoasible because of

" the basic laws of science. But today, it appears t success is possible, al-
though many engineerirng problems remain to be soivad. : ’

T T

‘ The most promising magnetic confinement approach seenms to be the tokomak,
a doughnut-shaped device orfginally developed by the §oviets (who have freely
shared peaceful fusion information) and lathr refined by the the United States.
Other approaches are the theta pinch concept; which Usgs brief, pcwerful pulses
of energy to squeeze & tube of plasma into the fusion range; and the magnetic

) mirror concept, which containa the plaszma between "walia" of magnetic fields.

-one ; - 2 . ¢

A race {s now on to see which of these three concepts (each of which has its ~ «
variations and refinements) will be the most effective--with ths possibility # /
that elements of any of the tree ‘may be combined in a working fusion poser reactor.

A progression of experimeats in the U. S. and other countries couid lead to oper-
ation of, ctemercial acale fusion power plants in the 1990's, with fusion making

a significant comtribution to the overall energy Mupply in the Iirst decades of
the 21 century. : ’ "y

\bpe hopo'rgr bettering this timetable is the concept or'inertinl canfinment

of/ plasza. In this process, the powerful , concentrated energy ?r lasers would be
used. 7Thus this process i often called laser fusion. j . < .

»

* {heae’tinotablea for development of fusion power assume & relative moderate™
level of governxent spending. A large increase in spending might speed commercial
uge of fusion power. But it must be remembered that physicists working on fusion

_ % power are gouahly in the situation of scientists working on fission in early
) 1942: ey believe that their concept will work, but have not ye: proved it by
., oxperiogint. Consldéring the engineering probleas of building a fusion reactor
) - once the concept is proved, it seems safe to say that fuaion powar under the best
3‘ of circumathnges will >not rake an appreciable contribution to the nation's energy
zupgiyéuntgl the 21st centurg, unless the most optimtstic predictions turn out
0 rue. |, - ! *
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J DiING A3BGUT ITI - Lo
1,The type of nuclear rbactor. that we alw presently uqing 1n our nuclear
power planis is the . .

2, Lightmater fisslon reactors use _ % as a fuel source,

3, One of the bigdest problems aspoclated with our nuclexxr reactors’

is in firding a safe nethod to store and/or dispose of .
L, Some of the rad¥ocactive waste materlals must be kept st.rictly iso= |
lated fros “the environnent for .

5, Another type of nuclear reacior that ls under study and beilng 7,
developed in osther countries 1s the .,

6, The liquid metal,fa.a‘b breeder rea.ctor uses X as.a coolant
instead of water, - ".w .

7. Sodiwn is a highly chenleally reactive netal that has burn if 1t
15 exposed to .

8, The treeder reactor produces . which can be -
fashioned into nuclear weapons, R

9. Sclentists have been ,wo:'kingl for 33 jeaxrs to control ’ as
a poWer soJarce ’ v

that will

10, Yo one has yet been a.bl'n to mak: af ~

hold together even for a fractlon of a second needed to achleve fuslon,
treeder reactor ., s fusion 7 )
plutonliun water or alr

liquid sodiun /

" radloactive nuclear vast" .

1ignt watexr fusion reactor
coqfinenggt fluid

Uraniun , thousands of years
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GZOTHERMAL ENERGY ) . Lo '
’ ‘e . ot - .
Geothermal energy ia the natural heat of the earth, This bcax.xan ti$ .
by drilling into the eafth, anc can be Lwrned into usable energy by rusning’ turbides ‘
‘. to gederate electricity. ~ . . . N
. d ) . / ’ .
At Present, the only large-scale geothermal powar 5en7fation coaplex in the
«country ia the Geysers field in Callfornia, whose electrigal output is 502 mega-
' watts. . The only geothermal facility of comparable size i3 in Italy, and thers are

azaller such plants in other parts of Italy and in Japan, . o

-These' facilities use a rare natural Phenomenon called *dry steam." This 1sa’
produted whén hot water boils in an undergtround reservoir. Some of fhe result
steam condenses on the surrounding rock, and the rest reaches the surface. Dry®

~- steam be used in a-turbine without’the need for a boiler. There ave problens
with dgy steaz--among thea the pollution created when.pinerala such as sulfur are
rele with the steam. But this form of geothermal energy is thd most easily
usabfe, and unfortunately the loast available. - -

"yWet atesan™ ia created when undtrground water .is heated by aurrounding rock
to the boiling point, hGut remains liquid because of high underground preasurs.
. This water flows to the surface shen wells are drilled in the right places, in a
mérture that ia 310 to 20 parcent steaa and the reat hot water. A well-known ox- ,
anple is the geysers at Yellowstone Katicnal Park. Power productica. is cocplicated
' with wet steam because the®stean must firat be ssparated froa the hot water before /
* 4t can be used to.run a turbine, oo ' P
1 - * I3 . . \r\
Wet stean now i being uased to generayec electricity. in New Zaaland, where .
the stean i3 used directly to” turn a generator, and in Mexico, where the hot
water is ussd to heat isobutans (a liquid with a lower bolling point than water) .
which turns the generator. A number pf wel steam reservoirs have been identified
in the United States, chiefly in the western part of the country. Tba effort to
"= tap these resources is 4n its earliest stage.
A third form of gaothermal energy is "geoprassurized systems," reservoirs of
wuter trapped far underground at high pressures, usually mixed with natural gas.
Petroleun exploration has discovared a numbar of such reservoiry in a belt run-
ning 750 milea along the Gulf Coast. There is hops for quick commercial use of
these reasrvoirs, bnt there i3 a lagk of knowledge about then, especially insofar
as how long the high pressures will last, Thus there could be reluctance to 1h-

- veat lsrgs acounts of coney in ‘the deep drillin§ needed to reach the geopreasurized
systens. T & 4 Y
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The fourth and most common form of geothermal energy 13 hot}}dry rock which
is found near.the surface in large areas of the world, in<luding,a 3ubstang}al por-
tion of the western part of the U, S. The potential energy of tke western states'
hot rock areas 1s very large, but use of this energy depends on bath an incredse 1n
knowledge about this resource and major advances in technology. To tap thesé re-
sources, 1t 13 proposed to drill a hole deep into the rock forgatiOns, fracture the
rock either by exploslves or hydraullcally, pump water down and withdraw the heated
water through another hole, extracting the heat to generate electricity. .The essen-
tials of this technlque are commonly used 1w oll drilling technology, but thelr
application: to hot rock systems 1s still in the experimental stages. Energy produc-
tion from the normal hegt gradlent of the earth would require a major advafice over
the technology needed to tap hot, rogk resoirces. " “ .

‘e RN .

The speed with which geothermal resources are brought into<use obviously depenés .
on a number of econemlc and technical factors. The best estlmafe.la that the natlon's
geotharmal resources will be supplying only a small part of the country s energy needs
by the year 2000 i v
SOLAR ENERGY ' Lo Eo

- ]

Yost of the earth's energy comes from the sun. Jghat 1s néa2ded now is a way of
harneasing solar energy other than the method of first allowing 8olar energy to pro-
duce organic raterlal and then having the organlc materlal turn into fossil fuels
by geological activity. .

.“ r

The potentlal 'of solar energy seems alpost unlimited. A solar energy panel ef
the National Sclence Foundation and the Hatlonal Aeronautlcs and Space Administra-
tion estimated that all the electric¢ needs of the U, 5. in 1969 could héve been met
by converting 10 percent of the energy received by just 0.14 percent of the U. S.
land area into electricity. But solar energy 13 a qifruse, low-temparature heat,
source, and *it must be transformed 1hto & more conCentrated hotter form for practi-
cal use. v .

4
. .

3 :
SCLAR/ HEATING AND COOLING . .. , e

.
., 5

There are a number of buildings in the U S. using solar energy for heat.
‘ERDA's forecasts are for as many as 2, 000 residential units and 400 commercial units
usilng solar energy elther through private research funds or by purchidse of some of

e commercial solar energy heatlng units now on "the market. -

'4

* -

, It 1s possible for a solar. heating unit to serve as a supplement to a convention-
al heating system, although large areas of the United States have enough sunlight for
the solar unit to serve as the maln source of heat, with a conventional system as
backup. -Such a sglar unit would have a collector, facing south for maximum solar
exposure, with an area of 460 to 600 square feet. The collector, surfaced with glass
or plaatié’traps energy through tfie "greenhouse effett"-~allowing short wave length

solar energy tq enter, and retaining longer wave length infrared energy The trapped
energy heaﬂs an, absorning surface and Ls transferred to a fluld, usually water, to be
stored. and.used to heat the house: While energy can be stored ror as long as three
ays, a gonventlonal heating system 1s usually required as a suppleﬁent, since the
st- surishine seems to be in aweas needing the most heat. . . .

Y

sular cooling 1s # fore complex technical problem,:since 1t requires higher
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temperatures to use solar energy to run heat-actuated air conditioners.

7 . ;

But it is

, regarded as a highly promising area for research and developzent, Since there is
A coincidence between the peak times of energy use (mostly for air conditioning}
in « given area and the amount of solar energy arriving in that area. .

Use of solar energy for heating and cooling

depends not so much on technical

advances—-working solar energy heaters have been used for decades in sunny parts
of: the world--but on a resolution of the problems involved in introducing an un-
conventional technology into a market as fragmented as the U. S. housing industry.

stiidies by NSF show that two-thirds of all building are

aolar cancidatas-—about

40\million buildings by the year 2000. One expert, Charles Alaxander of Young-
stgwn State University, estimates that half of the new homes in the U. S. will

have solar heating and cooling by 1985. A wmore conservative estimate, made by a
joint NSF-NASA panel, is that 10 percent of new homes ‘will have solar heating by

1985. Simce heating and air conditioning of
mehdoua amount of energy, this prodising use
_the burden of{f othpr acarce energy supplies.

$olar Electricity Generation R

LY

directly to electricity are now available,

per kilowadt of conventional generating plants.

buildings and homas takes a tro- -
of solar ensrgy could take sope -of y

Solar cells capable of converting 19 percent or more of incident sunljght
but theipr cost is 100 times the Pprice

An important peed in waking such

generating ayatems'practical is the development of a way of storihg electricity for

use during times when the sun is not shining.

posed, including the sort of pumped-water fac
Other proposals include glant flywheels,.whose effective-

al generating 3ources.
ness has not been proved in practice.

A number of sysieus have been pro-
{1ities already in use with convention-

: ’ The NSF haa‘aaid that solar cell systems for schools and shopping ‘centers

could be in yge by the early 1580's. Central generating plants are not expected

to be operatignal before 1990.

——

A proposal to orbit a giant array of solar cells at an altituae where its

orbit would keep it above a fixed spét on earth “has been nade.
be beamed back to earth by microwaves.: Such a staticn would

from this array would
pe orbited with the use of the space shuttle
reality until some time in the 21st century.

The concept of building a 3olar thermal
lenses or reflectors to concentra
tor'is also being 'explored. Such 3y3tend ha
areas, but a nusber of practical enginesring

is estimated that apch a plant in the southw
10 aquare miles or_tollectora, covering an:a

of Manhattan, to generate 1,000 megavwatts.
estimate is that solar therdal plants will r
ating capacity after the Year 2000 and will
capacity by 2020 :

Wind Power . ! :

4

Wind poweiﬁcopm under tha heading of solar energy

. . § h
- . i (a '.

driven atmospheric systexs.

»

The electricity

. It i3 not exppcted to bacome a

generating station which would use

te the sun's heat for operation of a turbpgenera-

ve been run experimentally in many
questions remain to be answered. It
ostern part of the U. S would require
rea about half the size of the 4sland
The NSF-NASA panel said that their
epresent’ 10 percent of all mew gener-
provide § percent of the nation*s

LT
; 3ince the winds dre sun- k&?»

N
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Windpills which were previously used in this country were pade obsolete -by
electrification, but the conecept has lived on. Sclentists have identified a number"
of areas in the U. S, where the winds seem suitable for large-scale power produc-
tion. Although wind power requires large initial capital costs, there are no fusl
costz and no pollution. However, objections on esthetic grounds to putting huge
windmills on large tracts of unspoiled land may, be & problem.. - -

3 . L

NSF 1is studying the suitability of wind power at a number of sites. NSF and
NASA are cooperating in production of a 100 kilowatt wind turbine with a 125-foot~
diamster rotary blade on a2 125 foot tower that will be tested at a NASA faciltty
in Sandusky, Chio. Experience with this unit will determine when and if the next
step to larger units will be taken. The problem of energy storage comes up again
with wind pewer, since provision needs to be made for times when the wind is not
blowing. i .

- -
Therzal Gradient .
! ’
A more speculative proposal would use the difference in the tamperature of
surface water and deep-sea water to run huge generating staticns. In the tropics,
solar heat keeps surface, water at 80 degrees Fareheit or above, while water at a
depth of 2,000 feet i3 bstween 35 and 38 degrees. Experimental plants that gen~
erated electricity by utilizing this tezperature gradient havs been operated before,
but ceased operation because of damage by waves and currents.
ERDA has commisaioned a number of atudies on various aspects of solar sea-
, power, but there are no estimates of when such systens might bs able to make a
meaningful contribution to national energy needs.

Tidal Power j

A

Tidal power is another use of solar energy. A small plant in France has
been in operation since 1965, but progress elsewhere has been alzost nonexistent.
A proposal to build such a plant in Maine has been debated for vears, but has not
proven to be econonmically feasible. With a limited number of gites suitable for
tidal power generation, and the huge investments necessary to build such facili-
ties, the concept does not seem to be competitive with other ensrgy sources,
) L
Bioconversion . -
A -
Bioconversion implies converting drganic materials to fuels or directly to

energy. a . '

, A familiar forn of blioconversion involves the use of wood as a fuel. In
this era of high fuel costs, more and more people are chooalng to supplement {or
even replace} their home heaters with wooll-burning fireplaces ind stoves. From an
industrial standpoint, however, trees currently Pave a higher value as & raw mpater-
ial for products than as a fuel. New techniques are zaking possible the use of .
more and more of the foreat products as a raw material for items such as chipboard
and particle board. Thus wastes which would previously have bean used as fuel by
the foreatry industry are now being turned into products. Reséachara are contin.
uing to study methods of using wood as a fuel on a wide scale.. Mathods being
studied include direct burning of wood, and using wood as a source of gaseous or
liquid fuela or as a raw material for organic chemicals. Proposala exiat for

.
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l'enor‘gy plantations” to grow short rotation tree crops or other plants to be

uassed a3 fuel. .

PYROLYSIS OF SOLID WASTE ot v . : -

- ¥ ._ Y LI » .
N - %
P L -
. ¢
. 9
L3 . » ‘
]

v . - here |
This process involves burning of solid waste in an oxygen-free atmosp
to producopoil and gaseous products. Such wastes could includp Ranurs, gar- "
bage, paper, logging residue, s0me industrial waste, and sawaga.\__ , \

' A major difficulty with this method is that the waste material tends to
. ba acattered in szall amounts at various sites, and it would be enormously
oxpensive to gather it'at a location where it cogld be burned.

~ . ) (

. ' e F
THINK ASOUT IT) '
{True-False ) . . . ‘ )
Geotnernal , . ,
1, Geysers fleld in Califorpgja.is the only 1arge-éca1e .

geothemal conplex in this countr;.
H

?: Dry steam can be used in a turbine without the need
‘for solar.

3. aet steam is created when underground water is heated
by surrounding rock to the boiling point but renalns
1iquid because of high underground pressure, -

F=

. The best estimate is that the nation's geothermal
resources will be supplylng a major part of the
country's energy needs by the year 2090,

A

Solar

5. _Solar energy is a concentrated high-tenperature heat
source, . .

6. A solar collector'surfaced with glass or plastic traps
energy through the "greenhouse effect”,

7, Solar cells zgpable of codverting 194 or nore of incident
sundight directly to ¢lectricity are now availabdle, but -
their cost is 100 tines the price per kilowatt of con- -
conventional generafins plants.
aind Power . )
8, a1tn wind power, energy storage is aever a problem, P
Themal Sradient ' \

9y It is estimateld tnat by 1790, -hage oczan thexrmal generating
plants will %= adle to supply us with nearly 25. of our "
elactrical ener:y needs, ~

Pyrolisis of Solid .aste . C

10, This process involves dburning solid waste in an
oxygen-rich atnosphere,

97 e
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. {The yse of any one of the follodia, energy resburces nay help to supply ‘
our easrey rejuirenents but nay at,tHe sangstine prgsent us gl new
problens to consider, Ir the lefthani cpTunn of tifis aage are ¥oae of
these ibbJ.ES B solutiond. llark each stateaent

lates to’engrgy 1ssues,

Chec« a.puropria.te entrgy technology.to Hhicn cachf statenznt a.pplies. The

first one 1s done for you, . :

b

WIND GEO- COAL COAL oW PYROL
THERMAL| GASI LIQUL SHALE Y¥Sis

. ATATION | pacTiON

¢ == &)
vl v

4

IF THIS ENERGY SOURCE
IS USEDIT.... @

WOULD HELP SOLVE

, " THEPROBLEMORSOLID | Lo Ve
S T ~

WASTE DISPOSAL. '

\ '

{ COULD POLLUTE WA- - )
— TER ..

D INDLING RESERVES
FOSSIL FUELS. ! . b

W ULo CONSEHVE THE W

. COULO DAMAGE \ 1 - ’
WIL LIFE OR THEIR |
ABITAT R /

D BE DIFFICULT |° v
TO SYORE AND TRANS- y
—  POR
. ‘ s

wou O NOTPOLLUTE
THE TMOSPHEHE

WOULD DISRUPT THE . '
NATU ALUSE OF LAND . ‘.
‘SURF

WOULONOTBEABLETO
SuPPL ENEHGY ALL .
THE TI

WOULD HAVE TO WAIT '
UNTIL TRE TECHNOL-
OGY IS EVELOPED . .

] WOULD SE LOTS OF
: WATEH PROCESS. -

wiLL. OECREASE THE
NEED FORDPIL IMPORTS %

wiLL MAK LARGE
AMOUNTS DF WASTE
— — MATERIAL

v WILL MAKEJUSE OF THIS
COUNTRY'q MOST .
ABUNDANT FOSSIL . .
FUEL \t

E.}q > . ’
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WHERE DO WE GO FROM HERE? ' '
4 . . ) . . B .

Today's energy sources came into wide use bécause thoy were rel‘g;voly )
cheap, abundant, and efficient. The attractiveness of any of these alternate
energy aources will increass if the sources we are now using continue to become
oxpensive and scarce. It seems that no promising source of energy, however
, unconventional it fay be, should be neglected by a natica and a world that is
ao dependent on a supply or energy and 50 unsure of the 1cnsth of time that
supply will lasat, -

Basically, there are two paths that we may follow as we strive

-t

to fir{d ways in which we can meet our energy needs for the future,

One path is often described as the *hard path* and the’ other is the
_"soft path", Consider some of the lmportant characteristics of these

alternatives, o

Haxd Path ( <.
*1, High degree of advanced technology
2, large technlcal siaff for plannjng and development.
3., long planning and developmental period
i, . large amount of capital investnent required
5, Cost and tinme involved in developing the technology are alnost
inpossidble to predict

Soft Path" - !

1.. Rely on energy 1ncaa§}to neet enexgy budget
2, Diyerse--energy supply nade up of contributions £rom nany sources

3., Flexidble and relatlvely low develomental costs *

ly, ZEasy to understand e N
5. latched in scale and in geography

6, liatched in energy quality to end-use needs

ahether we £0llow the hard path, the soft path, or some comblina-
tion of the two, there are sone very important tasks ahead of us, Some
of these nay bewdefined as follows:

1

1
-

Shift to new sources of enexgy =

Reduce pexr capita consumption of erexgy .o, o
brarhasize renewgble enexgy souxices .

Change our lifestyles .

_ Effectlyely manage and conserve the energy that we haye
Inprove agriculturz methods to be less energy intenaive
Reb;ild our rallroad system

. ’Decentrali"e enexrgy use

]
* -

*

+ RN O LW Mo

fae wayq in whiq: we use en-r_y usdoudtedly will nave %o change

In ti near futwe, On a daily basis the United States, »1th a pdpula-
tion tnat 1s only around 6, of ths world's l‘,')opal.a.tiori,-:cousmas nearly
335 of tae world's energy resources, As fossil fuels becone nore scarce
il is apparont thﬂ,.w'e will no lonker be able to do Q\kl' what part

w111 yoa choose to put the YOU in ener:y usc?
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* < TIINK A3CYT IT ' A NG ' ' .
v 1,1 Make twa colunns on your paper, Label one dard kath and the other .,

s ‘Soft Patﬁ. dow take the following list and pat each ites ia the colunn

" where you feelgllt velonys, . : N

M * Fluidized cbmbustion of coal . : > . .
Cnal gassification and Yquifaction ) ]
Cil shale ° '
lluclear light water reactors \
iluclear breeder reactors' ' . ' .
Nuclear fusion reactors ’ . : Ve
Geothermal energy ., : |
Solaxr Heating ) ' .

’

Solaxr Cooling > ‘
Solar electricity generation . - - \
wind power . .
Ccean Thermal-ensrgy
Tidal powsx ' 5
Bioconversion ¢ .
Caulking windows * . .
Insulatinz buildings propgerly - .
Adjusting thextidstats to €5°%, in the winter and 75°F. in tne sumner
Awning off the water while you brush youx. teein
\ - Using a snall fuel efiicient car : e
- dood stove ox fixeplace ' \
. Obsexving the 55 nph speed 1limit ' . v

- Car pooling . . :

Insulation blanket on water heater

Sctting th: waier heater'at 120%F, | .
I~ ﬁapaging youxr own ugse of energy wisely | .

2. Discuss what you think is the best way for the United 3tates.to meet
its enexzy needs in the future, ., . —

-~

®
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w o . . BIBLIOGRAPHY OF SELECTED RESGURCES .
1 J * - ~ *a -

'+, Computations about The Sources and Conservatjon*of Energy. Tallahas-
- see, Florida: Florida Office of Epvironmental Education.

- - '=-FMérida- Energy-Erofiles, p.’ 139 .

< .. . . _ ==Glossary, p. 129 ‘ . '3 ‘. v,
Energy Dilemma- An OverV1ew of U. S Energy Problems and Issues. ’
./Ireague of Vlomen Yoters; 1977.. .

Y . --a phamphlet? concerned w;th polltlcal. social,
: 4? ¢ . . 'and economic issues asbo¢lated with ‘energy
’ ) --good objective presentation -
¥ - Energy Educat on Program, Lee County ochdols. Tall'ahass’ee. Florida:

-State Eherg -Office, 1977.
: --excelligy resource- materials with emphasis on Florida

-, . . =rstuden¥ can research facts to bu11d up their’
. _‘ presentation - ..
1 '} -
Energy ngkorv of the U.S. from 1776 to 19?6--Wall Chart and Manual
by SD/GPO. Washington, D.C.: Government Printing Office, 1976.
—-excellant—wall chart | " -

P
o . _Factsheets (1- ?, 9-11, 15, 19) by the Natlonal Sc1ence acher'e.
ASSOClatlon\. Washington, D.C,: Department of Epergy .

" '--excellant for alternatlvg'energy sources

. i
Gaé/;;leage Guide, 1980 Oak Ridge, Tenness@e: Department of
> Bnergy, 1980. L "o

qugory. George Peter."Environmental;_gncerns' The Na%ion. -
- tlanta: Harcourt Brace Jovanovich, Inc., 1977. )
. -f R * --many chapters deal with energy" problems

. ) f“ © ' --~an excellant soupce bbok of energy 1nformat10n

~ N

. o ». % --Pable of Energy Conver51on Numbers. P 61.
e~ . . . . --Glossary, p. 56 .
o, . ; | --Sample problems: Enex‘gy for Moving Thmgs s
. . . O Energy for, Heat and Light o
. ’ N . Our Energy Resougces ' .
A " .t ——800 reference for "how to do" problems
, ) galendar of Issues--Enengy and the Wag Je Live, Washlngton. D.C.:
. Amerlcan Association, of Community, Junior Colleges, 1980,
L . --Up-to-date infdrmation on.engrgy.
< conomics of Pollution--Fronomi Topic Series, 1969-1970. New York:
A 01nt Council of Economic Education, 1970. .
- . N --excellant diagram 1nd1Cat1ng materlalsu}low, P.-15
. . gnergv and My Env1ronment 7-9 Teacher's4Gu1de. Tallahassee, -
oy ! Florlda Goyernor's-Energy 0ff1cd;1979 . ,
nar s "\ -n--Energy Facts 1978, p. 140 - ,/4 e
. © -+ "--Energy Quickie§, p. 141\ PR

~
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Hougton, -David R, Understanding The Game of the, Fvironment.
Washington, D.C.: United States Department of Agriculture

-t Foérest Service, 1979.

e . * ——Section III. The Rules of .The Game p. 38 .
‘r . Energy Flow Bules of the Game 39 °
: C _Material” Cycling Rules of the Game 53
‘ PR Some Important Biogeochemical Cycles 57
' , --Section V, Fouls’ and Penalties o .-,
' " Some People Feuls . 105 .
/ . Mahipulatiorr of Ecosystems 109 .o
.- Depletion of Finite Resources 117
-l " Pollution 124 P
. Somé Cycles Run Amuck -, 127
v ' Messing Up the Plow of Energy 141 -.
. --Section VI. Improvihg the Game 146
. Abifiing by the Rules 147
o o, Energy- J > - . 147 g
¢ Y - Material Cycling . T 151 B
Careful Manipulation of Ecosystems 152 ,
4 ' " .
LaHart, David E, Solar '80s., Tallahassee, Flgrida: Governor's . ¢

Energy Office, 1930,
~—Activity 7:

L]
-
& - -
- 3
L")

--Activyity 13:

To discover the relationship between
the movement of air and the energy it -

produces ;
To discover the relationship between .. .

. the sun's energy and its use for powgT.
--Bibliography and Projects are exegellant

- - C . ' 1
. 1cCombs, .Lawrence ‘. and Nicholas Rosa, What's Ecology?, Reading,
lNassachusetts: Addison-Wesley Publishing .Company, 1978. ) :
--Chapter.13, An Ecological Viewpoint, p. 219 ..
--a good summary of key ideas
The Mother Earth News Handbook of Homemade Powgr by the staff of -
. The Mother Earth News. Belts¥ille, Maryland: National Solar *
. Energy_ Education Campaign. . . .
) . --excellant material for alternative ehelgy sources ¢
' th oy can tap. right now , . }
s - . . : . .
Nortorm, Thomas W Par Energy Fxperiments--for High School and . -

College Studentds National Solar Energy

-Beltsville, Maryland:
Education Campaign, 1977, ™

oL ¢ --contains 18 experiments and 8 classroom type
- activyities . —
3 . ‘. . . . .
Swesney, Robert E.. Environmental Concerns: The World. Atlanta, _
* Georgia: Harcourt Brace Jovandvich, Inc, 1977.

-—Chapters 16 (p. 130-141) discusses the question of
. technology and/or exploring alternatives as the
' ‘ solutions to the energy crisis

-
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Teachers Invironmental Resource Unit: The Automobile. Brevard
County Schools.
--P, 19, 1nterest1ng guote from Kenneth Cantor which
. could be used by students opp031ng the use of the
« antomobile , . . ,
Teachers Environmental Resource Unit: FEnergy and Power., Brevard
County Schools.,
--p. 5, Energy and the American Family
* --discusses average family. consumptlon relatlve to
qu;;d? - .
Tips gor Energy Savers. Washington, D.C.: Department d Energy,-
1978. . .
/

FIENS:
)
Individual Counky Public Schools Muwﬁﬁny good films on energy
and the environment., THhe Secondary Science Teacher*s Handbook
has a complete llstlng of these films,

Ffee loan films are also available at the regional Energy Informa-
tion Centers. .Three- good fllms that may be obtained from these
centers are Yisted below:

Toast, Earth Chronicles.” 15 m1n££

Energvs Lgss is lore, Churchill Fllms~yl 18 min.

Energy Sources of the Euture, McGraw Hill Films. . 15 min., .

/ Pherey 1n Perspective, Address given in sequence of activities.,

28 min.
& S
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 EFFICIENT USE OF THE ACTOMOBILE e '
) Pon Hostetler ) : o
GRADE LEVELS: 10, 11, 12 NI
OEJECTIVES: . ) o -
1. Delronstqate the effécts of the follomng factors ari’the efflclent
operation of ,the automobile. The factors are:
. . « A. Starting and Ereaking habits, .
-t B. Use of Awr Cbnditioning. . .
C. .Crursing speed, o
~ 3 D 'I‘J.relnflaud . e A
2. Debemme the muigs per gallon for variations in each of these factors.
.3. . Develop fiore effi t draving \:echm.qués
* *"Runnmg On. Epty" is an, excellent.35 mm film that 1s available on these
- topics: Order from U.S. ‘D-epartrrent of Energy Falm Librery, P. 0. Fox 62,
Oak Rl@el TN 37830. - L
SPQUENCE OF ACTIVITIES: : : R
1v1g : The I-:ffecr)of Acoeleratlrg and Braking on Fuel Econcmy

T‘rr: stydents are to divide into groups and each group 1s to drive over
a prescribed caurse u.snx;/{.}m of the follcrﬂng acceleration and brakJ.ng

-

ccrbinations. v
_ 1. "Jack Rabbit)’ start i "Panicr stop.
~ 2. :*bderately ast start and "Panic" stop.
3. Slow start ard ! 'Panic! stop, -

] 4. "Jack Rabbit" stdrt and Moderate stop. .
- 5. Moderately fast start and Moderate stop. ) -

y é« Slow start and Moderate stop.
7. "Jack Rabbit" start ard slow stop. . . . - -
~ > 8. Moderately fast start and slow step. v

9. Slow start and sldw steady st
The students are to Q¥sermune the tules per,gallon for each of these com-

- binations by filling.the gasoline tank before and after each journey arouXd
the caurse. The ruleswper ¢allon can then be detenmined by divading the ,
length of the course.in miles by the amount of gasoline needed to refill

. . . the tank in gallons. This prog;edure 1s to be repeated by the students dur-
1ng the followirg actlvitles. " }- -
. Actunaty 2: The erct,'of an Air Oondltxoner on Fuel Booncny at Various
‘ Highway- Speeds. . C ~
The students are to divide into two grOUPS. one using the cars air condi-
tioner and one using-only opeh windows to ocool the interior. Each group. -
. 1§ to travel over the pgscnbed course at each of the following speeds:
k. -A. 20 miles per hour , A .
- . B.. 30 miles per hour ) . ) v
* . 40 mules per hour - . ’

) D. 50 miles per hour

. At completion of each circult of the course the miles per gallon is to be
= ' determined for eactrvehicle. Following the completion of the four circuits
., - of the course, the two groups will then switch methods of cooling the inter-
.1or_and repeat the above. The students then are to compare the fuel econany
of air condationing and open windows at each speed for each seperate vehicle.

’ 1
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'I’hey then can establish the speed: 1if any, that air conditioning becomes
more economical than just operurg the windows. ) .

¢

because. 1t was incladed in activaty 2. If it '
is desired actiwnity 2 ‘be expanded upon by having the students travel
;" “ground the course yn speeds ranging from 20 miles/hr to 55 mules/hr varying
speed each time aroind the course by 5 miles per hour. Then they could
. plot the myles per gallen versus miles per hour on a chart and, determine
" the optimm speed for fuel efficrency for each car., \ ,

Activity 4: The e@_t: of Tife Inflation on Fuel Eoommy. ‘

The students are determuine the miles per ¢rllon while completang the
course upder the following conditions: . ) 1
;N A. Inflating the vehlcles.atnes at the pressure recomended by the manu-
facturer. ,l .
B. Underinflating the tJ.res by two pounds of pressure. \ ) .
) C. Urde ating the tires by five pounds of pressure. \
- D. Overinflating the tires by two pounds of pressure. - .
. Overinflating the tires by five pounds-of pressure.
Aftér the mules ver gqallon has been determu for each inflation pressure,
- the optimun pressure for the best fuel muleage can be determaned.

SKILLS TO BE DEVELOPED: - B .
1. Intelligent judgement in using the automolale as effxc:tently as possible.
2. Braking ard starting techmques to improve fpel efficiency. . s
3. Determihing miles per gallon. .
+ 4. Determiming coptimm efficiefcy or optamm mileage.
d S. Making and readl.ng graphs to use in determarung optimun eff1c1ency.

MT ION HZOCHJJRES . . .

A - L. COrstructmn of grapks usarg gaven data.
, 2. Computation of miles per gallon using given data and studept reports on
v ) “ the above activities. —
A 3. ADrivers - Ed Contest sumlar to the 'Mobil Econamy Run. " A

!
"The Efficient Use of the Automobale Unit" can be used in Physical Science in
. the upat on machines and engines and in Earth Scierice in the section on petro- °

Jeun. This unit can ke accomplished in ocooperation with the Dravers' Blucatjpon

. Department. The results of these activities are apt to expose several myths. .
For example the car is usually more efficient wath the air conditioner on at .
speedls over 40 miles per gallon and mderately fast starts are more efficient

‘ than slow starts., . . . ) ~
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., altemative erergy source.
27 To trace and rdentify engrgy flow througb a b1olog1-

BIOMASS:® RENEWABLE ENERGY souacrs B : RS
’ Irma Jarvis o i ' i
. GRADE LEVEL. Hagh,fcheol (10 - 12) ecology, environmertal science, marine -~ "
bmlog} - — . i 7 o . . :
GENERAL OBJECTIVES: 1. To uncerstand jargon ccnnectﬁd mth biomass as an ’ . {
: . cal system. |
* 3 fTo wdent1fy four major biomass sources and ae:crlbe : |
/ the type of energy preduced and how this is dope. : .
- i W - * . ‘;
~ ° KEY VOCABULARY: prmaxy ‘productivi 1ty bicconversion - o |
. food chain . bicmass . ;
. roducer bicmass energy . ot
) erbivore sorpivore : ¢ w o
. . ~ carnivore , - . scavenger
. % - trcchic level decomposer ) |

aercbic anaerobic : . |

SEQUENCE CF ACTIVITLES: 1. Biomass - 1s'made up cf all the plants on our

. : . . planet. .
. -~ Blorrmss;Jargon h ;
* . . Biowass Erergy - 1s al] the energy released when |

. . plants are vaten, burred or converted intc fuel.
) Prirary productwny - is the rate at which biomass

) LT is "fixed” by photosynthesis per unit area per
' ] unt tire.
- Pped chain - 1s the passing ¢f energy and nutrients .
' ) from plants to animals. ‘ P

Tropbic level - 1s dge peint at which energy
» (chemical) has been transferred from one organism
to another (each step.of the way) sometames refer-
. red to as a niche. .
Prodvcers - usually plants, that convert solar .

T * . energy intc chemical energy.
Herbnore - is a plant eater. . ;
Camnivore \Izs a meat eater.
. . ‘ Ormnore : both a plant and meat eater. .
L . Decomposer - usually fun(gl or tacteria, that break
- - down both plent § animal' tissue to basic elements
: tc be recycled in living systems. .
. - Scavenger < eats leftovers or newly -.dead organisms. .
, . . - . Bioccrniversicn - changing energy trapped in plants '
- " and anarals into fuels or fcod readily available
. T y for hagen®use, -~ S~
. 2. Energy flow tkroug,h a biological system (see fagure ,
L ' #1)
' N ACIIVITY. Field trip - margroves, salt marsh or wetlands.
. Soler energ}, 1s charnged by plants intc useablc chemical ’ '
- energy.
. ,k Thlb procecq 1§ called photccynti*esx.c

. Iy
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When an organism eats a plant, for food,,that energy is
. changed into heat, usable nutriefts and energy by the process ~_ ¢
T . . we call respiration. This organism ig referred to as an
g herbivore since he 1s a plant eatér of Vegetarian.

when the herbivore is ‘eaten by another animal for food,
this energy transfer occurs again.

A flesh eater 1s known as a carn;vore and as a first
EREE— : - level or first,order carnivore 1nd1ct1ng its closeness in

: feeding to the herbivore.

When this carnivore 1s €aten'by another animal, the se-
cond carnivore 1s referred to as.a becond level or second
order carnivore, etc.

This predator - prey relationship continues untik;san

\ \ animal with few, 1f any, predators, and 1t 1s known
top carnivore.
. Scavengers are our.garbage collectors. They feed on both
! . herbivores and carnivores - ‘newly dead.
Deconposers made up of bacteria and fungi, recycle all
1f/ ' nutrients trapped in all organisms. Wxthout }hﬁg dead orgin-

. > 1sms would not decay.
. ' i
3. Four major sources of biomass usable for alter-
. native energy sources. (Figure #2).
AcTIvify: Newspaper articles on “renewable biomass resources.
. Solid wastes - sewage, garbage, agricultural waste$
. ; Silviculture - tree farmipg.
v Aquaculture - algae, fish arming. _
. Sea Farming - algae harvesting.
ACTIVITY. Grow chodrella cultures. .
ACTIVITY: Students may build an aerobic digestor and‘an ange- ,
robac digestor, each producing a usable alternative
v energy. (Figure #3).
' . ACTIVITY: Decorated tree boxes 1in each classroom and offlces

-

&

SKILLS. 1. Trace energy from solar to chemical through food chains in living

systems. i
. 2. Identify blOHBSS sources.
» 3. Identify bioconversion methods and alternative energies prodfged. )
A ACTIVITIES - Additional - T

T. Build,a model digestor

Anaerobic model .

Aerobic model . : .
Collect magazine and newspaper articles on renewable blomass resources.
Collages on biomass energy sources. .

Decorated tree boxes 1in each classroom and office - collect paper.

Grow culture of chlorella to produce food or energy. .
'Char weé1ght of papeY collected in Four vs. Energy Saved in Recycllng

. Compgsting of vegetable wastes frop cafeteria or home. .
L Expéééments to compare differe gFasses including native ones, as to rate .
. of growth vs. total dry welgﬁ?‘ ! ‘

. -
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Student's resgarch and design projects
previous hands - on activities. (Experiments
‘Establish a cross-reference file "on subject.

Oral report-on an article on biomass erergy source-

experimental resbilts from
literature § earch).

mzscur{cx-:sr.t - ‘ \

1]

-

1.

U.S. Department of Agriculture, Cuttlng f,nerg)r Costs The 1980 Yearbook
of Agriculture, U.S. Printing Oftice, 1980.

Chererisinoff, Nicholas P., Paul N. Cheremisinoff and Fred Ellarbusch,
Blomass : Applicaticns, Technology & Producticn, Marcel Dekker, Inc. ,1980.
Anderscn, Russell E., Biological Paths to Self-Reliance: A Guide to
Biological Solar Energy Conversion, Van Nostrand Rheinhold Corpany, 1979.

. .Sivard, Ruth Leger, World Energy Survey, Rockefeller Founcation, 1979.

The Blo Energy Council, Blo-Energy Council, Bio-Energy Council, 1978.
Hayes, Denis;, Energy: ’I‘he Case For Conservatlon Worldwatch Pdper 4, 1976.,
Colstans, Jacques, Marine Sources of Energy, Perganan Ptess, 1979. |
¥oo-loung, Murray and Crahamef Farquhiar, haste Treatment § Utilization:
Theory § Practice of Waste Management; Pergaman Press, 1979.

Considine, Douglas M., Energy Technology Handbock, McCraw Hill Bodk -

Conpany, 19'/'x

Fig. #3 Classroom Model: Digestor
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Directions: Using vegetable wastes (plants) from the.cafeteria or home, set up

an aeroblc digestor which uses yeast and air to produce alcohol by fermentation
and an anaeroblc digestor using no alr to produce methane gas.
should be turned several times a day to circulate air. Fill only 1/8th full with

wastes and vent off‘gaSes daily. Let run for about a week. It may be tested after
the first day. . -

The aeroblc digestor
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. B ENERGY LESSONS - SECONDARY SPECIAL EDUCATION . /ﬂ.
. Christopher R. Crozier )
A The following. lesson plans will provide the secondary BH or TH studeflts

with a basr¢ understanding of todays énergy problems. It will also incorporate
_reading, writing, and math activities related to energy. Each lesson will use
2 to 3 hours’ of class time and 30 minutes of homework time.

Lessons to be taught:

1. What is Energy? ‘

Z, Energy Conservation. . '

3. Using the Suns Energy --Solar hot watdr
4. Using thie Suns Energy - Passive design

5. Using the 'Suns Energy -.Passive design

6. Using the Suns Energy - Phdto-electhic \\

. LESSON ONE: What is energy?. e

GRADE LEVEL: Secondary Special Education N
7- "t-
GENERAL ORJECTIVES. 1. The student will be able to define energy as the ab111ty
to do work.
2. The student will be able to’rname the major energy sources.
(mechanical, chemlcal electrical, nuclear, heat, and

' light).

KEY VOCABULARY: Energy, mechanical energy, chemical energy, electrical energy,
nuclear’ energy, heat energy, and 1lght energy.
i
SEQUENCE OF ACTIVITIES: }
1. Classroom demopstration of toy electric cars. \
¢. Trace the path of the electric energy used by the\toy car back to 1ts ori-
gwnal source. {sun)
3. Ask the class for examples of other things that use energy and trace their
power back to their source. (exarples - family can, light bulbs:, ?ange, etc.)
4. Identify ng energy spenders and small energy spendeérs. . v,
5. Have each student keep a list of Enerwords' useggdu 1ng the lesson.
6. Identify instances of energy waste, |
7, Compare edergy use by the class with a class of fifty years ago.
8. Take an electric meter reading on the school electricmeter, read 1t again
ﬁn hour ldter and determdne the amount of energy usediby the school each
- our.
9. Determne jthe cost of energy to the school for each hour.
10. Homework { Ask each student to make a list of all the ays his or her family
uses energy and ask them to identify the types used. .
11. Film - Enbrgy - A Family Album #518. (free loan) DOE T&F Film Library, P.O.
Box 62, Oak Ridge, TN 37830,

i
SKILLS .-TO BE DEVELQPED: 1. Enerwords' vocabulary, writing
Y 2. Reading am electric meter
. 3. Subtraction and multiplication in figuring kw's
used by school and cost.

EVALUATION PROCIDURE. Oral or written evaluatiofl depending on particular student .

1. What 1s energy?
2. Name several different forms of energy.

m - 12¢. - ‘
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/LESSON THO: Energy Conservation ]
\ . '

GRADE LEVEL: - Secondary Special Education

1]

GENERAL OBJECTIVES. 1. The student will be able to name several dlfferent
ways by ¥hich energy 1s being wasted \1ﬁ the community .

-

KEY VOCABULARY: heat lost, insulation, conservat1on, wasted %pergy.

SEQUENCE OF ACTIVITIES: .
1. Take the class.on a survey tour of the school to find examples of energy

beipg lost or saved. : ) .
2. Ask each student to make a list of the example found. |
3. Discuss with the class their finding. |
4. Have each student add to his Enerword list.
5. Discuss ways 1n which energy ih the school couldbe saved. (Insulation,

thermostat settings, hot wager heater settings, etc.)

6. Take the class outside the school and look for,more examples of energy
being lost or wasted~ (examples, large cars in the park1ng lot, shade trees,
for the building, passive solar'design of building etc.)
7. Have each student keep a list -of these. "o
8. Homework - have each student survey his or her home and make a list of.

ways energy is being wasted or saved.:
9. Film - Energy Proofing Your Home #547, DOE TIC L1brary, P 0. Box 62, Oak
Ridge’, 1N 378@0 {(free loan - 10 nunutes)

SKILLS TO BE DEVBUJPE{{ 1. Enemord vocabulary, wrltmg

EVALUATIOV PRCCEIXH&E 1. Oral or written evaluation depending on level of
particular student. \
a. Name several different ways in which energy is

, being wasted or saved in’ the commmity .. /.
LESSON THREE: Using the Suns' Energy. . .o ’ =
GRADE LEVEL: 1Secondary Special Education. N

GENERAL OBJECTIVES. 1. The student will be able to identify a way in which
. solar energy can be used to replace a convent1onal

. energy form. .
KEY VOCABULLARY. Solar energy, solar collector, thermometer, temperature, mag;
nifying glass, efficiency. ) L
SEQUENCE OF ACTIVITIES: .
1. “Have the student construct $imple hot water solar heaters.
MATERIALS. \arious color opaque and solid plastic glasses of the same size, "
. clear plastic wrap, rubber bands, styrofoam cups,’aluminum foil,
. thermometeryg, canned drink coolers magnifying glasses, and card-
board-boxey. .

ve each student one glass of water and challange

him to construct a solar water heater that will

produce hot water faster then anyone else's. Tell :

him he may use any or all of .the materials listed |

above. . - , |
-, ..I‘ " -)‘. ) -
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s . 2. Have each studént record the water terrperature\
i of his yater before it 1s"placed in the sun, §
i . .. minutes after being placed in the syn, and agam .
- . * ., every 5'mijiutes it is in the sun for one “hour.
, : . 3. Have one sYu nt record the air temperature in
. . LI \ the samé 2 F
#4. Hale one, student nn a control clear water glass
- - - without any other factors ifvolved and have him
. . qlso record the témperature of-the water in the
- - y s, ¢« Same manner- . ) —~—— .
- . 5. ‘After one hour in sun see who has the hottest g
v T ‘ water; . . -

3
2
S
4
2
5

Have each student plot a graph of the temperatures
recored during the hours in the sun and shadé. .
< L 2, "Compare graphs by posting all graphs on a bullet:m
g o board and discuss with students the reasons for
. - differences. \
) 3. Place each students' solar water heater in the shade _
] : - . and record water temperatures again every 5 minutes
. \ . . for another ho§] .
¢ _ 4. Have each studeht write a siort paragraph telling
) how he cou}d have made his solar water heater more
# . ©  efficient,

D r

SKILLS TO BE DEVELOPED. 1. Reading a thermometor - Vocabulary Enerwords*' .
s . 2. Plotting a graph. - .
* . 3. Wntmg a paragraph. »

EVALUATION PROCUDURES. \Oral or written depending®n individual student
) level, define key vocabulary words.
W 2. Homework - Each student will conduct 2 home hot

? , _witer heater-survey. 'I’hey will recordd

P : a. -type of water heater (gas, electric, solar)

e b. the temperggure at which the hot water is set.
c. the use of ®nsulation on'pipes and water heat -

. i éer. .
N - « d. The amount of hot water'used each day and the . 1
) usg . ' . . Py 1
LESSON- 'FOUR; Using the Suns' Energy. . o ) . }
. 1
ME LEVEL Secondary 'Spqufl «JEducation . 0
» / :
. GENERAL ga{pcrms ‘The student wIll by abf to, :dent1fy ways inwhich a home
- maybe pass1ve1y hefated qr codled., i 1

~ [ -

KEY \ZOCAEULARY passxve solar desxgn, roof overhang, ventilation

. SEQUB\CE ow&ﬁﬁ?ss . g oy
+ 1. Divide the class into two group :
“ 2. In ene group, gack individual is te build a cardboard box P}g,use that will
\fet as hot as possible when placed 1n the sun.
n the odher group, each individual will build,a cardboard box house that
mll stay as cool as possible when placed in the sun. -

Y
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KLY VOCABULARY. photoelectric cell, photon, direct sumlight, cost factor, D.C.,

_MATERIALS. . Enough x,ardboard boxes of equal size so that each student has one,

*

- ’ ‘

» - *

different color paint, clear plastlc wrap, tapeé, aluminum foil,

a larger supply of different size pieces of cardboard.

After the cardboard houses have been constructed have each student

write a short paragraph telling why he thinks his house will get - ~
P hot or stay cool. —_—

SKILLS TO BE DEVEIBPED 1. Writing a paragraph. .
2. Fine motor skiils. ‘ N ¥

" HOMEWORK. - Have each student draw a simpie.floor plan
of the house he lives in. Note the directicg the
house faces, the placement of windows, the amount’ of

M roof overhang, the color of the house and the roof and
: the postOn of. shade trees.

LESSON FOUR CONTINUED: _Using the Suns' Energy, and passive design.

GRADE LEVEL: Secondary Special Education. | .

- L]

KEY,VOCA&_JLARY: passive solar design, roof overhang, ventilation

SEQUENCE OF ACTIVITIES: R °
1. Have each student record the interior tempera{ure of his cardboard house

before itts placed in direct sunIight. N
2. Have each student place his house outside 'in direct sunllght J
3., Have each student record the interior temperature of his house every 5 |
mnutes for one hour. |
4. After on hour see which house ha.s the hottest interior and which house |
.. has the coolest interior. |
5. Have each student plot a graph of the interior house temperatures for the |
hour. they were in the sun. |
6. 'Discuss with the studehts the possible reasons for differences. Ww |
7. Have each student write a short paragraph telling vhy his house got hot or \
stayed cool while 1t was in the sun. |
SKILLS TO BE DEVI'LOPED: 1. Reading a ‘thermometer. o l
. . ~ 2. Writing a paragraph. . - R
. . - 3., Vocabulary skills, |
. 4. Plotting a graph. o |
EVALUATION ‘PROCEDURES: Oral or written depending on the individual. Define *
R . passive design.
. Homework - Each. student will write a paragraph telling i |
. . why his house is or 1s not a good passive design. v .
LESSON FIVE: ! Electricity from the sun. . ‘ ’ s
'GRADE LEVEL: Secondary Spec1a1 Education ’
" GENERAL OBJECTIVES. The student\ will be able to tell what a photo- -electrical v j

cell does.

volt ohm meter. .. .
<

. ' .- 10)3'\
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SEQUENCE OF ACTIVITIES: oo . - s

Materials needed - photoelectrical cell large enough to power a small D.C.

motor with a propellor attached D. C motor with propellor attached, volt

ohm meter. ' o

I, Take the class somewhere where there is direct sunllght

2. Hook up the D.C. motor to the photoelectric cell and aim 1t at and then

away Yrom the sun.

Next explain what a volt ohm meter does:

. Connect the photoelectric cell to the volt ohm meter and record the out-

' put of the cell when it is fdcing the sun directly and at various angles

to the sun. Also try using direct and indirect sunlight.

5. Back.in class, have the students—andzvidually plot a graph showing the
output of the cell under the different conditions.

- 6. Next using a 100 watt light bulb as an energy source record the output

- of the photelectric cell at various distances from the light bulb.

7. Have the class plot a graph of the photoelectric cells output with
the light bulbs. as a source.

8. Compare the graphs of output for the sun condition and the bulb condition.

9. Discuss with the class the differences. *

3.
4

P{}EMORK - Have the students count the number of light bulbs used in their , .
homes and have them determine how many photoelectric cells, similar to one
used in class , they would need to run all of those light bulbs.

¥

EVALUATION PROCIDURES. Each student fgll be evaluated orally or in writing
. depending on the individual. Ask students to. define
key vocabulary words.

%
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