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. ' Energy Conservation: What g‘e the Options?
- — \ ‘ =

L]

., OVERVIEW N

A
<

‘Sixty ‘per cent of the American people do not believe )

that there are real energy problams in this country;
one-third of these pedple believe that ener&r issues
are gontrlved ! .

\hstrust of government and. blg bus:mess,. and their
Aresponses to energy questions 1s strong O

There is Widespx?ea*&popular belief- that te¢hnology*
can and will resoive any energy problems.

o3

These flnd)ngs frcm recent public oplm,on surveys suggest same of the

N

. dimensions of the energy oonservatlon issue.

© =

. are exammed to provide a knowledge base “for g‘ea.soned demsxon—making

witb obtimism regarding energ;y? f\

be depended upon to develgp satisfactory answers to energy guestlons?

\‘4

What is the basis for the U. S. publio s attitude of skeptlcism mixed .

. ¥

<

How rea.l (or mninent) are serlous energy shortages‘?

To what extent can government prlvate industry, and sclence—technology

: , N ' -
Many peoplé are not only cynical but ignorant of ways to save energy.

When people do practice exiergy conservation, they are primarily concetned

with comfort, cost, and

11 . - , cost, EEa:{t/y — "Don't expect me to conserve ‘ene.”r{gy
. ‘ .o / ' T A
unless you and everyone is going to do it too!" . . ‘

Rising costs, industrial cutbacks and layoffs, ‘olackouts,

}

Rega,rdless of the sources of energy problems the effects are real.

‘-\

.

at gasoline stations are just a fow of the symptoms. ] \

and -long lines

In thlS module, personal onerﬂ'y use and conservation options at home

The focus is on electrlm ty because of its importance in our daily llves

¢

)
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" to the first three options.

* N

L ' o v
(Similar gques{ions might be raised apd explored with respect to other forms

+ of energy. ) 'I‘hus the relevance of the topic is ‘in;ended to pmvide -

\.

' mtlvation to become 1nformed ahd axamine values and eonséquences

F:Lve energy conservatlon Optlons have-been dlstlngulshed. ’I‘hese

-

) conservatmn optmns would requlre changes in (1) building design. and

’

construction, (2) use/effmlency mcentlves, (3) advemsmg,

N

(4) electric rate structures and/or (3) 1ndw1dua1 and busmsss practlces
(resultlng fram rationing or restrlctions on use). Exammation of these
options indludes consideration of thei—i;mnéengnces for individuals,

groups, the natiaon, and our glcobal system. Here, attention is directed .

Of major concern is the survival\and quality of llfe?n the durban : g
»

envnl)nment — standards and co fNiving, personal and socml

. ) : . v
d aesthetic’ enjoymen.t . What

#

well-being (including healtb‘aéﬁ safety),

/ trade-offs are we willing to make? What can individuals and citizens' .

groups do? What should you ard I do? ‘ | T

R
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mthf\ewexceptlons,theenergyweusempmdmdbythecmbustmn

of some kmd of fuel. Most of our elect:lc energy -is generatea in power *

_lantsthatqumfcssnfuels coalo:.landnaturalgas (These‘are' ‘
called fossﬂ. fuels" since they were formed deeP in the earth fmﬁ the - ( |
*ranams of plants and ammals that ‘were bu.ned beneath sedunents. The - B '
" presside and hea?: produced by the weight of overlymg sedlments changed t-he

plantandammalranamsmtot‘nesefuels) . . : Sy
'Ihe current wbrldmde 'W}.SLS" has been developing for many year$y.
However, there has been little ,pikamung for future needs -- needs which

‘ certaln to mcrease Many of the reserves of cul and natural gas, which were \

once tlnyght to be almoét inexhaustible, have now been depleted. Gmsequently, _
it has been necessary to drill deeper into the earth, mclud.mg of fshore” .

f:hrough the ocean bottom, at much greater costs in order %o locate new resources.
lr

Of the proven reserves, the greatest quantities are located iK the Mz.ddle East

where political ms.tablllty has made dependence on -imports very rlsky While

&

more and mre”energ&m being used thmughout the world, available s&pplles

are dwindling. By the early 1970's, energy had become a high prlorlty inter-

" national concern( Not only must we SearEﬁf for new soyrces of energy;but we

¥ ". '\ ’
must seriously consider means of conserving current energy resources, '

Electric epergy demand is growing at an annual rate of about seven percent,
with a doubling time of 10 years Tbtal energy use is grow1ng at about three

and a half percent annually, with a éoublmg time of 20 years. 'Ihus the
demand for electricity is twice that for all energy sources.

R v
« . . '



S\jppiyincj electric . 1is Pecaming incraasingly difficult given

. < ' ’
’ S ammshmg fuel reServes, ased costs and enwmmentahsts‘ oppos:.txon

fﬁ) éower plant canstmctmn | A number of new - an& largely \mtested.systeas

LI

W ', ’ may help meet future dénand. Generally, hc:r&ever, it lS diffmult ko est;mate e "

the llkely Success of‘t:hese options. Sane,of these, such as solar power and
hydropower, are non-depletable. E\:e.ntually, we w111 be ccmpletely dependent
~ ' ' .an non-depletable reéources’. Meamlnle we omtmue to rﬂy on depletable

<O

fuels, pmélly the fossn fuels ‘ R | ﬂ , B '
, While the energy cx‘:.s;s is a wéb of mter:elated é-s%ues,. a ma3<§r~ pmb]tem “.
'lsﬂxatmmnyaréasthemmtaaenjy?dmandsexceedsmpliesoram .-
- | : , to exceed supplies in the very near future. In principle the solutlon
! " to the problem is snmple, We must elt;ner lncreasethe sxq:pl_y\ardecreaseth; |
' . ‘ - demanad. In practlce we are finding it vexy dlfflcult to do *e:.ther without -

. ,dlsrupt.mg our ways of hvmg.i :

Most oi the; power mdust:y S effm:t ‘is dlrec‘tedﬁtcsba:d mcreasmg supplies

in order to meep demand partlally because that is its mandate, and partlally | \

beyc\iause, traditianally, that has been 1ts_ (anc} our) response —— habits not .

easy to break. The industry's efforts have largely, though not entirely,
folli:d traditional dev&lopment lines, in ing known energy resources and

éyst' It has been left largelyr to gove: t to explore newer sources

%

' sﬁch-as fusion and solar power.

- and seeking areas in which use might be cut. In other words, we must conserve
e ’ . v : . «

energy, either by limiting goods and services or increasing the effisjsxcy

of our energy use. We can d tNs voluntarily, or it could be forced on us

o« »

d -

s 9 | ' . K

s
-




in the case of a gasoline .S}nrtage or a power blackout, or it could be e
leglslated at the state or nat.mnal level T s

Ther.e are degrees ef cmsenretmn. Qne way of categonzmg ccmsexvat.len !

- !

L and its effects 1s}as follows:

> 1

L ' . 1. Cbnservatlcm that most people find generally desn:able, | / '

2. Gonservatlon that results in minor mconve:uenees and, therefore, is
- v B _‘ .
‘somewhat le&s desirable to most people ;] I S,

-

3. Conservatmn that has a major mpact on llfe styles end, therefore,.

¥
N

-‘lsmdesuabletomstpeople. _ , o

Y
[

In the. flrSt categox;y are ;aenservauon measures” that can saverthe e';iexvgy

CONSuUmMeY money and energy, w1thou‘e sxgmflcant inconvenience’ ‘or loss of desp.red

amemtles ' Major savings m energy came frcxn msulat_mg hcmes and mether-" -

. ..: . strlppmg doors to prevent unwanted air flo;v into a heated or cooled bulldmg

, The orlgmal capital cost may appear significant, but it is usually pald off
. . ' ' - .. v . .

. ..
' -

P ' t.hfeug’n redyced operating costs in a few years. Some major appliances, such
1 as air condltmners are bmlt in- d:.fferent models with different eneyqgy
effmmencxes, but little or no difference in capital cost or perfonnance.
Careful, educated shopping gan save the consumer operat':ing costs and the |

| country énergy. .Emergy _costs for operating large and small buildihgs can be

sn_gmflcantly reduced by improved building design. Energy costs money, and

a

n‘ost consumers’'will take advantage of any savmgs in energy &se which do not

4

change their life style in s:}‘gnlflcantg ways.
Beyond the relatively easy steps that can save energy ang goney without

~ ~ hurting, are, ways of conserving energy that may be samewhiat inconvenient or
“ - . - ' . -

‘ ’ undesirable to many people. For example:. Turming off lights not actually in

. 7 E)
. .
s, - -
. . w‘
- 1 -
N .
.

v,

It
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of hou;'s Usmg pnbllc transporta,tlon ‘a blcye’le or walking 1nstead of

@

driving; Not buying or using nonessentlal appllances Usmg returnable |

bottles 1nstead of cans ‘for: beverages Ianglng your clothes -out to dry m
™ .
the ‘Sun.  All of thGSe mea.n mconvenlence for same people, they alsa mean ,‘

. . . . .
» . . )
- . - . Ve

energy a.nd dol lar savings

If}voluntary energy savmgs are not enough and if demand grows faster

thdn supply, we may saneday face maJor government’“ control of energy u§f

~
N

Ga.solme I‘atlonmg, lunltat;cms on car mze cuttmg off power to same, . v

" balance demand and supply . - . g K

4t what p@mt do the economm envmonmental and other COStb of in-

creased energy supplies OUtWElgh Ahe beneflts (e g goods and servxces

3

Hc)w does “one detemune the ”quallty of life"? What is the "gt)od 11'fe”‘>

A

57'.\ i

l

" The Case for Conservation ' . . .

—a -

Energy conservation foﬁay will allow the earth's limited resdurce
. :

Base of #uels to be "stretched' further. It will enable our children and

l
i i1

those in other lands to\sha.re in the earth's finite stock of fossil fuels.
It will make an especially critical difference to those f_iving in less

industrialized nations where the marginal return per unit of fuel is far

ot ] ?

greater than in highly industrialized natiops. PR BN

2

Energy conservation will allow us to continue to-use some of bhe i‘o§sil

-y
> =~ .
.

fuels for other purposes such as drugs™and lubricants, ’The encrgy cost of
manufacturing such substances from carbon and hydrogen, once our' present
. . *
Jfeed-stocks have been exhausted, will be astronanical. LY, '
. h-J

i
L®

1]

use; Turnmg off tne air: condltloner when you leave the hoube for a nunber

reedom of c:hcnce)‘? T A | . .

- industries, and_se,vere building restrictions are all possmle if we c_ic ot >

~

Nrs
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We use. technology to producxe much of our energy in. the Umted Sta.tes
- e, s , |
Thls teohnology corp)rlbutes to pollutmg und degradmg the enV1romnen‘e.

’I,‘he conSequenoes of enviromnestal pollutants suc:h as heeﬁry metal

‘ .'u‘ . . v'r“

s ‘ /
", A —r‘;\.

. p t;.cles cahoer producmg c,hemmals and radioaetlve materléls a.r,e -

serlous P‘ractlclng energy oonservatlon w;ll alIow us. to min:ﬁmze this

pollution and e\?en to avmd energy sources that pollute wmle we search

Get o e ’
for safer ways to produce energ;’ for our daily needs

4 f . : .

R

.

. e

e ‘

Lo Practlcmg energy 'oonservatmn mlght also ma.ke us healtkner Much

» energy is ’heeded to produce qQur fopd Fnergy oonee;'vatmn cguld 'le,gd to .

1es.ner dlEELS more exerc1ee 1ess ponutmn ’and other 1lereob benefits to '_

& . s
e

s S 4

N & . ‘ L i Ny

A € ¢ we used less energy it W()uld be eas:xer to secure 3nd oontml our

L) -
]

energy sgppl.les ms'tead of dependmg on many souroes spread &11 over |

the world. However 1t is unhkely that the Unft’ed States wm} ever be

energy mdependent - - .,', ) S r: A
«Addltl()nal reasons for energy conservanon are eoonotmor Slmply
- :

" puty conservation, is qbst. eifec,t:wc, Conszder the followmg exa:mles

I3
hl

.

' 1. It has been eetmated that a Ia.rge—soa.le anestment m energy N
9

conservation ($500 bill’iﬁn) would save .gtwice as much .energy as
a emxpa,rable mvestment in new- supphes would produce o~

k4

L} - ) . -
\-_—;hmnan health ' . : o : R '.\. - o

o

» .. . “.. ‘.

2. Generally, it is more enemy efticient a.nd les&: costly to*heat ™~

A ®

zbh_cme with natural gas than with electricity, How_ever, {it,.,gle

S

- _mic:h more efficient to transpors ‘peopjleg by means of an.electric

mass transit system than by private gasoline—power&i autamobi les.

]

\

<
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A b‘arrel of 011 saved 1s more Va

produced Que ‘to the' ”energy COS

R .mvested m Wlse energy conserva

4

a.va:.lable than a dolla.r mVested

I‘@%DUI‘CBS

. presently césts about $300 mst:a

pa:g'rels of oil ‘each year fE)r the
c?nServat_iVQ esfilpafe‘of tl}e-ené
'over..the_ y_ez%ig'is 60 be}rrelé.‘ g
0il costs oply about $3‘per bar
eeonoinically é‘ttr-sxcfive.

barrel.

For example cellmg'

But ‘, {

t" of productlon. A dollar
tion makes more net energy

m develop‘ix\g new . energy .

A

msula,tmn ‘in a ;ypmal hqne

11ed melll-save about séven

.

¥ 1;Lfet1me of. the house. A' ‘

‘nus we are "pmducmg” heia’fing

Regulated natural g'as'.msts &;11\&5@3‘J barrel-equivalent,

and electricity costs as much ag $35 per barrel-equivalent.

.

' Ceiling insulation is, by comparison, cheap.

At the individual home-owner level, home insulation, may well

_g"uamntee a higher z;ate—of—retﬁm than any other investment

available to the average citizen.

bondg)/ and savings accounts pay

percent -- often at some degreei

Common stocks, corporate ¢

interest

] st fates of 5 to 10
W ”
of risk\ insulation may

» . earn 20 to. 40 percent in saved [fuel costs at little or no,risk.

Moreover,

values.

-

investments in home imsulation.will raise property

\luable than a new ba.rrel of 011 :

rel, the msulatlon w111 not be .

b

oday, heating oil costs $16 per’

rgy to be saved by the msulatlon

. .

¢
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Optlons for.Electric Energy Conservatmn . .
Pohcles that have been advocated to slow ‘the growth of electric -
, ¢ T

power demarid are of five basm types _ " o « ,

e S

- . ]

1. Buildmg desxgm amd constructmn Pollmee desxgned to cha.nge RN

bulldmg code requ:xrements bans on the manufacture, s\ale or. installatiqn

SR of certain types of equlgnent restrlctmns “on. the \gtage or minimm \ e

ef.fmlency of electrlcal. eqmpment and apphances ané' x;eStrlctlonS\Qﬂ“ .. ' .

. N new bm.ldlng permits, , . , o,

. * e 2. Voluntary uselefflciency incentives. Policies designed to encam‘age

conservatlon including consumer educatmn measures tQat v.ould teach basic
rd

- s

L. energ'y conservg.non practlces programs for labeling electrical appha.nces N
‘ w1th energy eff1c1ency ratmgs or with average annual energy uSe costs; and

provisions for fimancial ineentiwes for de;;e_lo;ment and use of energy-

~

eonservmg appliances and devices.

3. Advert1§1ng. POllCleS ddsigned to mlmmlze the "audience effect"
- -

of promotional advertising aimed at increasing the use of electricity;

N

using advertising to encourage conservation. . | .
' N

b

4. Variable electric rate'structuxjes‘. Policies designed to change the

y

» d ( ‘
user cost of electricity through changes in utility rate schedules, including

use tf-,ixes .

5. Taxation and/or rationing. Policies designed to increase the purchase
- .
costs of electrical gauipment, including sales taxes pased on .the estimated
L ‘ . . .
average annual electricity usge of the equipment; tax relief for either users .

[ who install Tore efficient equipment or manufacturers who make such equipment;

‘ '~ and direct rationing of -electricity. ‘ | ' ,

-




‘ whiéh would 1ncrease the time needed T~ .

| energy use for heatlng,‘coo 1ng, lighting air—cond1t10ning ahd appliances.

"time heeded;forimhis take~-hane activity is one-two days plus one class

‘energy use.

7 ACTIVITY PREVIEW - 3

[ ) .
4 ) ¢
=N e ‘

This module contains five activ1t1es Parte of twe activﬁtles

i
1nVQ1v1ng building constructicn .and tnne-of e}ectrlcal appliance use are
qntended as Chomework." Othervase each detivity reqnlres a.nﬁhinmm of

45 ndnutes of class tnne Supplementary experiences also are suggested
ot

- .

- Activity. 1.

4

Checkp01nt ; e,
3 / :

. Energy use and conservation in the Home are explored by recordlng heme‘ -

as well as bulldlng 1nsulat10n d constructicn materials 2 (Antlcipated

]
N
. »

period for discussion of findings.). .

ace, and Insulatien Material —
. How Do They Affect Ene;gy Use? '

Thls demonstrat1on—observat10n acp1v1ty 111ustrates heat. ISSS/galn 1n

an iee cube/box system. Students observations are reoorded on- a worksheet

-

that directs attention to cammon household practices to minimize heat loss,

' i.e., building de81gn and ‘insulation materials in: relatlon to eff1c1ent

(Preparatlon time is needed to sat up the demonstration; g,leo
: ~

a simplified version of this activity is provided.)
e
Activity 3.

Blackout !
Using a ehart to show electric appliance use X hour of operation,

students examine and determine likely consequences on their lifestyles

of restrictions on the availability of elegtricity. <\
J ¥ . ’

15




L

.

- . -

:  Activity 4. Advertisixg ‘and Ehexjg;Ccmservation |
- The students exan‘me advertise:mnts or prpmotional canpaigns that
encourage eithe'r greater; or more ei’ficiegf (less) usé of electric1ty in-

temg af the degree to which people are affected by advart}smg
)

*‘Actlvitl 5. Energy Conservatim'—-— What SBould % Do?

C e

‘ '
-

This decxsion—m.king a.ctiv1ty encourages individual a.nd group choices ‘

relevant to energy conservation and-the quality of 1ife in the urban
' envimnment using the infomation gained from the pnevious activities

*
o e~ « - »
- - L]
. .

y »-

" NOTE: A lcrlowledg:e prétest for students, reprinted.on the following

pages, is provided in the Student Materials Packet.
JR o 5 .

'
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.o,

6.

doors and windows. o R T s
heat duéts or pipes. : T \ v“ﬁgﬁ’:;-
hallweys. | LR
the mOf . , S ‘ . . . Q,“,' _

»

e

umber of Btu's of heat lelded by the nuwber of watts of

- ectric1ty used is called - gy

~ o ;*uf
a degree CelSIUS ‘ R
an energy efficiency ratio.
a volt. _ . S
a utility rate. ‘

"Blackout'" is a term used to descrlbe the situatlon Where

a.
b.

c
d.

When energy is 1n ‘short supply, the cost of produ01ng goods and

serv1 ces

a,
b.

cC.
d.

electricgl power to an entire area is intérTHthd or stopped
electrical power to an area is stopped for~1ndustry but not
- for hares.

.‘ an electrical appliance wears down and Qperates less effi01ent1y

electrical power to an area is cut down

is not affected.-

decreases.

increases. | , - N
increases and then decreases.

-
.t

Conserving cnergy would most likely result in °

a.‘sﬁlghér prices for electricity.

b.
d-

less dependence on 1np0rted gnergy SOUrCes. : \
more water pollution. ;
all of the above. £



-~

' . “-- 7. People can save energy and money on hcxne¢heating and cooling by

- : : _“
~ 7 a. gosingotfmstmtmmtbemguseﬂ -
: N > N b, ting attics and ceilings

c. putting weatherstripping around doors and windaws
E - ds all of- theabove | P .
! - 8. If most people refuse t.c canserve energy voluntarily, then S .
A v -~ ‘
i

R . a. probably nothing serious will happen.

oL T b. .we may face government restrictions on energy use,

c. we will probably run out of energy in. five years. L
d. energy m]il oost less because oj the high delmnd . .

-

- .

9. All" of the following are arguments @ enei*gy conserva.ticm K
exce

r'1"

conservation saves money in the long run, ‘ P
. energy shortages are not as serious as same people believe. ' O
- it is incon¥enient to use less elgctricity. v
conservation is not enqugh - <he problem requires stmnger

action

asoe .

. . "10. A1l of 'th‘e fol,lowing are examples of energy conservation, except

increasing hane insulatlon o L

. A 1.
’ - b. ridiag in carpools instead of driving alqne
. c. buying appliances with higher EERs.
\ o, d. turning off all electric appliances for two hours per day
N :
I . \.\;
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} fNSTIVITY_l. eCheckpoént . v o
. . ~ ,
ObjectiveS' By canpleting the ”Checkp01nt“ survey, students gain
awarehéss of enéggy efflclency in relatlon to their ovwn. hqnes in“’ o )

7

n addition, studentsxnight dlstingu1sh more and less energy efficient
practices, 1dentify sgec1fic energy conservation DOSSlbllitieS 1n‘the1r
‘own hames, and note diffgcultles assoélated with energy conservatlon

, measures. o . ( .

- Organizing Ideas: Residential building deSiéh, construction, and: use ,

. * '

‘ . . - ¥ . . '
(including heatipg, cooling, and appliances) are major gpergy-cnnservation

factors in urbdn areas. . s ™

Resopurces: ‘ Ca | ' L )

Energy Cohservéﬁion Researchr Our Energy: Problems and Solutions.
Maivern,,PA; Energy Cbnse;vation Research, 1977.1

5? : . This h§ok provides a description of energy fomms, laws_of energy con- ,

< sefva@ion, and an extensive list oflconservayion iéeas ;Or the household.

This referénce_bboklet is suitable for students in grades 7 angt 8, * '

i Scott, Cheryl. ''Where to Start Saving Hame Energy DaL}ars,“ Better Homes, ’

and Gardens, October 1078, é&—65

This.simply presented illustration introduces a variety of options

.for consideration and further investigation. Information regarding

~ \ -

the energy 'use and cost of various home appliances is usually
available fram local utility companies. For example Dugquesne nght

P.0O. Box 2495, Pittsburgh, PA 15230. y

I~
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. Student Matermls . -

-1

f
=

Handout (provided in the Stud’ent Materlals Paa:ket)

N ¢
K . Checkpoint (SM.1.1, 1.2, 1.3) i

For Your Energy I(]fomé:tien‘(SM 1,4)

T Suggested Prec'edureS‘ _ S S *

LY

1. The ”Ci'xeckpomt" survey 1s 'de51gned t;o be Ca@leted by studenté at hame.
.®ne-two  days are, hkely shffmlent tlme *to observe household fa,cilitles
‘and obtam needed information fram famﬂy members 1abels and"‘Sther |

. sources. ' | o ' o

a‘f The ‘survey handouts, SM 1.1-1.3, mlght be dlstmbuted m(ﬁ

 overviewed o a Fr;,day (perhaps after eampletion of the pretest and

‘ | ' introductien of the module) and canpleted by Monday in time for |

| group sharmg and discussion of flndmgs .
b. An optmnal mionnatlcm sheet, ™M 1.4, prov1des a.dditional
: q background and definitions. . It might be used before or after the
- 'survey is introdu.ced‘ By'perSonalizing energy use and, abuse, thi'ﬁ: -
activity is intended to stimulate student aware@iss,‘ involvement ,

%= and’ willingness to pursue the issues.

¢. Additional vocabuiary that might be reviewed beferehand includes:

- [N

split level incandescent stucco -
el .veneer crawl space . humidifier
& N (The Energy Efficiency Ratios of air conditioners usually can be

found on their labels or in the owner's manual.)

| .
/- :

. .
‘ 3
. .
. .
. P 2
.

2
<0 | s




. " J ‘ o | ' | -\ s -
| 2. Sharing of students ‘demge might mvolve tabulatmn of thelr résponses .
< to all or- selected 1t;ems on a 1arge wall chart A tra.nsparency mxght be

made of the ”Checlqaomt” sugvey form for use. as a tally sheet. oy

o, . Alternatlvely, students who live i smnlar kmds of bu:.ldings (itens 1

t S R -and 2) mlght meet in. small groups tc) share thelr fmdings

) . s - . L . i N ‘ M a.

L 3, . Follow—up dlSCUSSlon of the- eurvey results should focus on energy
. St e (‘: : '
‘ | ) .efflclenqy ‘and cons)ervatlon (savmgs) Ask students to cons:.dex“ questions .
- ¢ ) . o . ~ .

’ such as: . e o
) .
' - a, Wthh_ response (to- each 1tem or to se].ected items) represents the
. : greatest energy gff iciency or conservation practice? Or, how -
- would you r the energy efficiency or c:onservatlon potential

of each respahse (to partlcular items)?

.

<

- b. In'what ways is your home an energy waster?

. c¢. What ccul.d you do to conserve energ'y in your own home?. (Identified
' ' problems might be listed on the chalkboard, and tallied or Manked.)

d. What.things cduldn't you change tol conserve energy at ‘hame? Whé.t
. makes these energy problems more difficult to solve‘?

e. _ What have you (or menbers of your fam1 ly) already done to conserve
anergy in your hame?

*

f. How would you rate your hame for energy conservatmn‘> (Excellent,
Very Good, _Average, Below Average, Poor)

g. If you rated ybur hame less than Very Good, what do you intend to
do to improve your mtmﬂ"?

X"

3



 Cieckpoint

LY

that describes the building in which you live.

,'add any notes or’comuents that you believe are important, suchr s additional -
information, sggwted changes or improvements . . ,

L

+

&

L]

: Y.
y Ccmplete this "Checkpoint” survey by checking the answer to each quesuém

- In the right-hand colum,

Euilding Oonstruction ST -

. -

"

1.

+ St

_:.'be n five and ten years
L be ten and twenty years

i

b 4

"How old is the building ip which you 1ive‘?

Téss than five years. . L of

tlmntwentyyears, -

Y

. How many floors or stories a&‘e there’in
‘the building in which you live (not

counting any basaxent)?
____ one story :
spllt level
two stories
T three or more stories

Do you have an attic or crawl space in

your home?
yes
no

Is the attic floor in ,
yes ! a

What is the veneer on the building?
brick
wood

vinyl
stucco *
natural stone

other:

On cold or wixidy days; can you feel cold
air near your windows ordoorswhentbey

. are closed? - }

yes
m~ X L ¢

~I

Is tbem weatherstripping around your
doors?
yes

__rno

alumindm. - —

-
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x!

_ Beating and ’Alr-Ocndlticnmg

8. What fuel or form-of energy is}’usedto
- heat ycxxrhme?¢_

gas
electrie.ity
T pil _
i coal -
___ propane
- solar »
other"

A

. ‘ ) . .
a . .
1 ' - te e, .
II . | A B

4
Lor

———

9. When was your home’ heating system lgzst

" cleaned and serviced?

____ during the current heating period

T (within the last year) ..
more than a year ago

¥ never
T no record available

10." If your home is air-conditioned,
"~ 1list the En Efficiency Ratio

(EER) of unit. ,
Unit #1 EER = BIU/Hour = .
| - Watts | )
Unit #2 EER = BIU/Hour =
Wa.tts )

)

11. Where do you set ycur themmostat in the

winter during the d&y‘tlma‘?
_+ B65'For less
-~ __65'F to 68'F |
~T 69'F to T2'F - ©
~__73'F to 75'F '
____above 75'F ) '

' 12. Where do you set your thermostat in the

“winter during the-night-time?
65'F or-less

65'F to 68'F

69'F to 7TR2'YF

73'F to 75'F

above 75'F

'13. If your hame is air—-conditioned where

‘do you set your thermmostat in the
sumer?

68'F or less
T B9'F to T2'F
73'F to 76'F
.77'F to 80'F
above 80'F : 23

HH
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Cooking; Hot Wé.ter ‘and Applisances -

15.

16.

14,

0 A LTOBHHRORTH MO QO TP

\_What fuel or form of energy 1.s used for

cooking in your hcme? -
gas \

____ electricity (:anluding micmave)
___ other:___ , S

What fuel or form of energy is uséd'for
heating water .Ain your hame? et

: gas - B * s -~
electricity S N

solar \'
none
other:

—pet—
———r———
—r—
——
w———

e

‘Hovg many of each of the. following items

therg in your home?

single pa.ne windows

. doors

storm doors s

insulated windows
incandescent bulbs
fluorescent bulbs
black/white TVs

color TVs

frost-free refrigerators .
regular refrigerators
microwave ovens

regular gas or electric ovens
self-cleaning oyens .
* heaters

mmidifiers ,

gair cleaners ..

-

-'“IIHHHH‘IHHI

*
: ., SM 1.3
™ i
Notes
e .
4 /
. -
.0
[ 3
L]
.
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FOR YOUR ENERGY INFORMATION . . .

v : . . . < >

Smeonemee&idthatdeathandtmaremthingsofmiﬁ:m

can’ be sure. Today we can add_high energy costs to that list,. Your

 family is paying higher prices for electricity, gasoline, “and other
- forms of emergy, and it loocks like prrices will continue to go up and

gr

~ .

up. ,But, your family may be paying even highen electric and heating' .
biusbecauseymaxveusmgmreenem than necessary. When energy -
was cheaper and more plentlful people were probabhly less concemed
about -how energy efficient their hames "or cars wem &xt: “times have -

changed! ’,

appliances costs you money.” Mpkingalistotthesej
seewhereymcansaveener@andmney

Consider the ways. your home

&

. The design and cansmmticn of the building in which you live c&ts ‘
,you money for energy. Beatiggfandcoolingmstsym . The use of

'.f “‘«

ean help yOu |

Use the 'checkpoint” y to examine the milding where you live.

can you do to conserve energy in your home?

-

Here are some definitmns for common energy related words

British Thermal Unit (BIU) — the amount of b‘eat necessary to

raise the t mtxv/bf one pound of ‘water one degree
fahrenhettqw .

P 1Y

m - the ability to do work or to make things move.

". Fnergy Efficiency Ratio (EER) — &'Tumber that measures the

energy efficiency of similar appliances. The number is
obtained by diwiding the number of British Thermal Units
(BIUs) by the number of watts used to run the appliance.
The higher the EER nunbers, the more efficient the
rappliance and the less it will cost to operate.

Ifsulation -~ material used to hold or minimize the loss of
heat. The degree of effectiveness of such material is
'shown as an R-value; the—-higher the R-value, the greater
the effectiveness.

&

Kilowatt —- & unit that measures the rate at which energy is
produced or used A rate of one kilowatt (kilo-is‘'a prefix

meaning 1,000; fore, one kilowatt= 1,000 witts)
maintained far hour prcduces or uses one kilowatt hour
of energy.

Power—therateatwhichacerminamuntofenemylsused
,over a period of time.

4

29

nserves (saves) and wastes® energy What



e . B ACI‘IVIT&; 2. Temperature Space Aand Insulatmn Matemal -
- . , . How Do They Afie(,t Energy Use? - C .
< 3 ¥ - Y . . - N .’ . ' " ' - ! . \'\

N -

- ObJeCtl‘Ves Affer obsemng. two damnstrat;ons- and recording their

oW

L LY

. S
(-" ‘b‘. N

Organmmg Ideas The amount of énergy nee&ed to heat or. cool 2 glven

A

v : space depends on its s:Lze and on the type (and amount) ofvinsulation used

i
A Y

1. Space capacnty

2, Insulat_ion (R-value)

. Resources:
’I-‘hree grady; cvhnde or measuring cups (for each \déhonstra.tion)
' | 'A dozen or more ice cubes (for each danomtratlpn)
Four thel"r‘mtersdn degrees Celsius (for each dgnonstration)"

Three.boxes or coffee cans (with 1ids) of similar construgtionm. but
different size (for ‘demonstration A)

N

Tape measui"e or yard/meter stick (for demonstration A)

Three small boxes or coffee cans (with llds) of similar construction
and size and three larger boxes (without lids) of similar
construction and size (for demonstration B) o

op
-
el

Styrofoam, wool- type and another form of insulation, e.g., c,mshed
nwvspaper Q( for dq:mnstratmn B) - .

Student Materials:

Hanmutb (pmmded in the Student Materials Packet)
Spa.ce and Tarperature (M 2.1, 2.2)
= . Insulation, Space, and Tenperatura (SM 2.3, 2.4)

FYor Your Conservation Information (SM 2.5)

e

ohservatlons “students mfer the effects of space ‘and insulatxon materml

on temperature and enerzgy use for home htaating ahd cooling: L oo



>"

Y

NOTE: A simplified version of this activity using one thermometer, hot
-7+ water, three different size contalners of the same_ material (for

-

*

demonstration A), and three containers of the same’ size but - :
different materials, e.g., paper, glass, and styrofoam cups, is -
described in Part 5 ¢f the Suggested Procedures.

. ES \ .

Suggested Procedures: . ' _‘..:' y | ’

1.

‘An optmnal information sheet M 2. 5 pmv1des additional backgmund
;
and definitions. It might be used to introduce the demonstratmns
The demonstrations can be organized and eonduc_ted by the teacher or
by a group of stucients The ice and boxes should be set wp prior to
class time so that the ice has tﬁ\o melt ant@ in-class time can, be
used for recordmg observations and discussing mphcatmns o
a. Set up each demonstration as illustrated in the handm‘.lts (SM 2 1
. and SM 2.8). . For ‘each demonstration, set up the three "systems' in
a.p;;mximately the same area at the same .time. Use the same amount
‘- of ice (nugber of cubes) in each system. (Punch oi' cut small holes
in the boxes before 1nsert1ng the thermameters. DO NUI‘ USE THE |
THERMOMETER TO MAKE A HOLE IN THE BOX.) - For demonstrat_um A, measure
the space capacity glength X width X height) of each box system.
b.: After a’'period of time (at least one hour)., ta&&? the temperature
readi.ngs ii:xsi}de and outside each box. Remove the remaining@ce

from each container, afd measure the amount of water.

.
! .

¢ The demonstration leader(s) should describe each demonstration and

‘announce the results so that the student obsa&rvers can record the
" findings on their charts (SM.2.1 and SM 2.3).
Foldowing each demonstration, ask students tof‘complete the appropriate
handout (SM 2.2 for demonstration A and SM 2.4 for demonstration B),

working individually or as a teacher-led group.

27
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17.

4. After canpleting the.handouts, students might reV1ew theif responses to
questmns raised in Activxty 1 about home energy efficiency and conser-—.
vatlon. Additional gonsiderations might be noted regardmg trade-offs. '
Pbr example: mltlal construction, ox:}zemedelmg costs aesthetic eoneerns‘

and va.lues (e. g ) high eellmgs windows to provide access to the g)utmde )

5. A Slmp_lfled version of thls act1v1ty would use hot water in three
different size beakers (or other s:umlar *types of ccmtamers) for
demonstra.tlon A and hot water in three different types of containers of

o . the same size for detmnstratlon ‘B. The temperature of the water would
be measured initially and after one or more ‘periods of t«lme:, e. g..,
5 minutes, 10 ﬁinutes. . (She.ke down the thermometer after each

‘ measurement . ) . Charts such as the following might be drawn on the chalk-

board to summrize the results.

Demnstrat ion A .

¢ o s b e o At — e

. | Container .~ Temperature: Time 1 Time 2

| Small

© Medium | : )

| Large. . o

Dermnstration B

RSO
Container Tanperature Time 1\ Time 2
~
Paper -
{ Glass B )}
"{. Styrofoam: -
v . o Modifications of the questions' on SM 2.2 and SM-2.4 could be used for , ‘

«

follow-up discussion,
28 ‘
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. ' Space and Temperature ~ | .

¢ SYSTEMA
SPACE CAPACITY

SYSTEM B .
SPACE CAPACITY

<
Nt
e
& ‘5;

SYSTEM C
SPACE CAPACITY

»

Systea | A o B - c

-y

Spase eapacity
‘ Tngide temperature

~ Outside tenpersture

r ‘1iquid of melted /
ise aft - hours .

ERIC - ’ o

IToxt Provided by ERI
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]
| 1. How did the liquid volume of ice water vary from System A to System C?
‘2. How did the tenmperature inside &ach box vary from System A to System C?. ‘ -
« " :
: . N 4 . . ¢
3.  How did the temperature outside each box vary from System A to System C?
o ' ‘ | | - : o
' . = 4, How would you explain the differences in tamerature inside and outside - S
' each box system? > :
‘ \
5. On the basis of your observaticns which box system is most energy
efficient?
, Why do you. sz:ppose that it is a more energy efficient space sygtem
o ' - than the other two?
’ ; £ ' - [
3 [
6. What do your observations suggest about efficient energy use (conservation) i

}

. in hame heating and cooling? /

-

LY
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SYSTEM B

"_,
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SYSTEM C

R

S« - Yosulation material of
your choice

Systen ' A ' B | c .

Imsulstion type  |Styrofosn Wall (wooly )
NN :
. Inside tmgperatura

Outeide tem;;erature

- 'rjq"‘uqaeratme difference| -

o
HP

P ‘ itquid volume of melt
‘after hours




.

11 . | o | . M 2.4
h"
_1. did the liquid volume of ice water vary - fmn e insulating system

to the next? , , B .

2. How did the temperature inside each box .vary fran one msulating

- system to the next? o . | x

&

3 ‘How did the tenperatm‘e outside each box vary frt'm one insu.lating

System to the next?

-

¢

4. Which insulating system best retained coolness?

4

5. What do your observations suggest abeut the effects of insulating
material on efficient energy use (conservation) in hame heating and
cooling?

*
: )
. : -

4

Q"'»ﬁ.,

5
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* FOR YOUR CONSERVATIQN INFORMATION . '

There are d1f ferent ways of eonservmg energy One mcludes thcse S
conservation measures t.bat can save you money and energy at hame. \B ‘

' savings in energy came from insulating buildings and weatherstripping EETI
doors to prevent unwanted air from flowing into or out of a heated or - ST

: cooled area. The original cost may seem high, but it is usmally more
. than’ ba.lanced by lower heating a.nd electric bills ,

_ The amount of energy needed to heat or cool a given space depends on = \
. the size of the space and the insulaticm. Insulation is material used to ' S
retain or minimize loss of heat. Insulation materials have tiny air SR
-spaces that trap dir to keep it from escaping. Insulation does not have o
to be heavy to work well. The degree of effectiveness of such matenal
is expressed as an _R—value the higher the R-value ‘the grea.ter the -
“insulation effect

. Before peeple buy msulation materials, they usually find out the
R-value of the insulation that is needed. ’me R-value is the insulation
efficiency rating. The R stands for resistanaé to winter heat loss or-
sumer heat gain., To minimize winter heat loss, colder reglons need
insulation with higher R-values. -

‘ In Pennsylvanla for example, 9% - 10& inches of glass fiber batts
or blankets is needed to properly insulate ceilings; that represents an
R-value of 30 (R-30). To properly insulate the floor, a house in
Pennsylvania should have 6-63% linches of glass fiber ba.tts JInat represents .
an R-value of 19 (R-18). However, since all materials of the same
thickness do not have the same R-values, it is important to check the
R-values on insulation materials , :

Some defmltmns that are helpful in underetandmg, hcme energy ‘
conservation are: )
4\ v ' !

\ , Space capacity -~ the volume of an area, enclosed by a cer’tam . -
' ' length,.width, and depth (height). , - :

e

Heat -- a measure of kinetic energy, measured in calories or BIUs.

Tamperature —-- a measure of the average kinetic energy (per molecule
in a body), geasured in degrees Celsius or Fahrenheit. , -

¥ ‘ The demenstratmns ill rate the effecte oi space capacity and
insulation on energy use and €onservation. 7Took for the differences that
- space capacity and insulation material make. g

-
‘ | . ‘/
. -t
. . . a




: © | ACTIVITY 3. Blackout? N

Y

(’ r"\

Objectives: Given the "Blaekout‘?” chart of household electrical a.pphances |

a.nd the hours of the day, students record the tlme of use for. each item in
their hcmes. After oanpletmg the chart, infer the effects of a limited

power blackout en.their lives and identify at least three changes in®

} household practices that would reSuit in electrical ehei‘gy savings (and‘
/\ ~ label them as either conservation or curtailment pfactiees). ‘ - R

Organizing Id_eas: Personal convenience as well as nec}essary household

- \
operation influe_nce the amount of electrical energy used daily in the home.

1. Conservation

2. Curtailment . . . S

o 4

Resources: | . ' .

Lengyel, Dorothy L., Vert, Jonathan, M., and Worthington, Barry K. Selected

Energy Conservatlon C&tims fox:ﬂ the Home. University Park, PA: Pennsyl—

| vania State University Cooperative Extension Service, 19’?8 Thls N
extensive hsting of more than 125 energy conservation options is
written in non-technical la.nguage and is available free on request fram
the Extension Service Agricultural Adninistration Building, 16802.

Tips for Energy Savers. Bulk copies of this easy-to—read pamphle‘c are

available free from the U, S. Depa.rtment of Energy at either of the
following addresses: . "Tips" Dist}ibution, Office of Administrative
Services, Washington, DC 20545; Technical Information Center, P.O..Box 62,

a

Oak Ridge, TN 37830. N

-




-~ . . 1a.

AR - ~Btudent Materials: - | \_, ,__
Handout (provided in tpe Student Materials Packet)
‘Bladcout?f (SM 3.1, 3.2, 3.3)

Su.ggestedprocedures '. , , | AN

1. Pa.rt A is designed to be- ccmpleted by students working mdividually w1th

A .
N ?

handout 84 3.1, in class or at hame.

a. By way of introduction, you miggzt share i:he following ‘information fﬁ,

, with students and solicit questions

Many ple are not willing to give up certain camforts in .
ordexq to conserve energy. In their own hames, people, often
. feel that they do not have to give anyone any reasons why
they use energy. Well, we may see a time when energy is not
available for people to '"do as they please.' How would you
feel for example, if there was no electricity to operate .
‘ ) the TV? What muld you do? ,
The energy s1tuatim in ths United States does not seem to
be getting better. Both energy demand and prices are going
up. The future availability and costs of energy sources -
remin uncertain. If we do not conserve, our énergy ''bank'
will soon be almost (or completely) empty. By conserving
energy, we can make our energy supplies last longer, and we
will have more time to develop new energy sources and S,
tectmloigy “Some estimates are that we could cut our energy
use by 30 percent without too much difficulty or inconvenience.

In this activity, you will check on electric use in your own
home — which appliances are used? When are they used?-
Consider how you might conserve energy, and some ways your
life might change if there was less (or no) electricity
available.

b. Vocabulary that might be reviewed with students includes:

Conservation — voluntary reduction of ‘resource use (in this case,
voluntarily using less electricity). v

Curtailment — complete stoppage of resource use, voluntary or
, imposed (in this case, nonuse of electricity during certain
2 times or for cert;a.in purposes)

-.. ¥ Brownout -- reduction of eleetrical power supply from a utility
station (affects same electric items).

: 35
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PA 15230. Also,‘ having students carbine and total their estimated
energy savmgs would increase the impact of thlS activxty However , note
that only about 20 percent of the energy used in the Unlted States is
used at, hame. With this additional information, students might re- .
evaluate their energy conservation and curtailment recmmgndations. )
. N . ‘ ‘ ‘}“\
| qu example: ., '
a. To what extent do the energy and dollar savings seem worth the other
"oosts" involved?, (e.g., convenience, safety)
. s
~. b, We are basing our estimates on present energy prices. What differenca('
would rising emergy prices make? What else might happen? (e.g, o1
declining energy use could result in higher prices as utility
companles attenpt to offset inccme cost through conservatmn)
c¢. FEmphasize the canplexzty of energy problems While there are samne
- things that we can do, there are no sinple solutions. Further, it
is unlikely that we can accurately y forsee all the consequences of
our actions--or inaction. (What we don't expect can happen.)
B /Z a ) \7’ s
Anothef, optional follow-up would involve students in designing,
conducting, and evaluating an energy use survey of the schoql. A report -

20.

Blackout — camplete shut-off of electrical power supply from a |
utiI.ity station (affects all electric items).
After students ha.ve cmxpleted Part A, ‘the questions raised in Parts B,

C, and D, SM 3 2-3, might be used as the basis for gmup dlscussion

-Alternatzvely, students might be asked to respond in writing prior to

sharing their ideas

This activity might be extended by asking students to determine the
a.ppi'oxj;mte dollar eﬁergy savings for each cha.nge in el-ectric power use
they suggest Such information usually is available fram local pewer

c::mpames for: example Duquesne Light Company, Box 2495 Pittsburgh,

L ] .
might then be made to the student government or school afministration.

. .
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A. Listed below are electricity-using items that might be found in a |
o | ~contemporary American household. Across the top of the chart, the
S hours of the day and evening are nurbered. Make an X" in -the boxes _
: to indicate the approximate hours of a typical weekday that you or ‘ )
members of your famlly would usually be using each item. l o ‘
. o ‘ ' : e 1
' N TIME o s , . ‘
Mignight ' - - Noon . -
— - — N L T P
. «‘“‘1} ITEM 121 )2 3|4 1516 718 9 ilo 11‘1271 213141516 1718}{9 110:11°
‘ Sae i ‘ ' A R ' > : P : - o
Dishwasher ) P L e b . Y Lo “; -
- _Microwave Oven ¢ I i 1 5% 11 P 3 E oL
Electric Range & Oven ! 2 -
RE ~ " [ ! TR
-_-_gnder - . - ___11_. B ke } - : o e m—- s
- _Can Opener ] _"Fk-_: 1. 1 Lo L '“Jv""‘T*‘i [NV T O h-.‘_ S
.« Electric Clock ., : : I ‘ )
. T YT 7 " YT
_ qg‘%ﬂc.m_g‘zﬁi%%ma_k%w_w” ‘ \ S S T S S A QD G S—— '”T‘“"""'+ .
caster ‘1 , - | _fl.. + ;\~ '
+ m e M o 1 e e———
Slow Cooker - _f Do b
. : s — -A———«t~-‘-———-
Refrigerator ’ : ‘ ’ ; ‘ L
‘ } < i 1 . —
Vacuum Cleaner : ' 1 j
- - B e REE R - 7 + 1] . ?- - - -‘@___ -
Clothes Washer ' \ o I - ;
Clothes Dryver : i ?
~ T R AR s e ey
Space Hedter e B ! ? ; T ™
Wwater Heater N b | | i ]
+ — +
Color TV ‘ ' I L | ; *
B & W TV ) N e i 7' 'T { :
’ RS IREE - T ?, r T ! 1 - 1
+ _Radio-Record Player * : L . N ;
Power Saw N JR i ' :
Electric Blanket - ‘ I IR ’
7 . + -
Hair Drvyer ! - ‘ f ] A
Electric Toothbrush el | b o o
- e r e e
Room Air Conditioner , ‘ L #‘ ;
; e - 1 —— e [ S S ‘—_‘..@*ﬁ."
._Blectric Fang . . T ! ! ‘ l : !
Sl T - —
“Electric Furnace . D :
ol . : i y T AR Humaia |
i Yard Light ‘ L . b
1 - - t +
Qamps & Lighting ‘ - I ] |
W.arage Door Opener ‘ ) S I
T 1
! Qthex . ~ ) I
gf“:l‘? . *
5&’?“! { . ? AE N "-4
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B. Use your "Blackout?" chart to answer the following queStions.
1. During what hours do you anfyour fam{{;i use the Jargest number
of electric items? - .. . o : TR
]
¢ 2. Which electric items are used all day (or all night) long?
CL N
) . — . -
3. In addition to the items you Just listed, whz.ch ones are used
,/ more than six hours per day?
i . - Ve
E

e
- .

Which of the electric itams sesn;xgcessa.ry for your safety aqr
capfort? . ’

.

38~

an—




11

‘M 3.3

Imagine that it is the month of June and Iyour. local power company has |
scheduled an electric power blackout between 3:00 and 6:00 p.m., Tuesday
through Thursday, in order to ccnserve limited energy supplies.

How would your daily life be affected? (List at least three ways in

~which your life would be different.)

»

o
7

To reduce the likelihood that we will be faced with power blackouts,

what changes in electric power use might you, other members of your
family, and members of your community make in order to conserve '

 energy? (List at least three changes; then label each change that

you have just listed as an example of -conservation (QO) or
curtailment (CU). B



ACTIVITY 4. Who's Selling/Buying Energy Use? | .

Wl

Objectives! In this activity, students gain awareness of the possible

‘effects of advertising on their own emergy use and, given a sample ad,
+ ) 4
(1) 1dént1fy the sponsor and, 1ntended audlence (2) interpret the message

l

conveyed, and (3) infer the llkelihood of increased or, decreased electric

energy use as a result of such advertlsmg.

Resources:

Copies of advertisements and pramotional campaign literature (‘frcm news-
papers, magazines, and trade publications; also, frun'rv conmercials).

Avhilable sources on advertising and propaganda techniques might pe used as
| references or supplements. = ‘ o
. Student Mat ials: ' | A SRR
\ ) . ]
Handouts (provided in the Student Materials Packet)

Who's Selling/Buying Energy Use? (S_\fldf;.l)‘

Suggested Procedures: - | ¢

1. Bring to cléss (or ask students to gs.thex") advertisements for goods,

services, or practices that involve energy use. (A sample 1s pro ided

\ _ on the next page. However, more current ads in their ?riginal form:
- likely will be more relevant and visually appealing. Student magazines
usually contain such ads. ) |
{
2. By way of introduction to this activity, indicate to students that
| advertlslng (newspaper ads, TV cmmermalq) is used both to encourag
us to buy energy-using products and to conserve energy How are we
| «‘ influenced by .such advermsmg?

40




;. Same electric appliances ‘are more energy effmient than others.
., - More. energy efflcient products may cost slightiy more, but the
initial expense is made up, and then scme, by reduced’ operating
Ty (fsts. 'Ibday, the ;nergy efflciency ratié (EEB _see M 1.4) is
. mdlca.ted on most appliance labels. (Further infonmtmn about
‘ the EER 1abe11ng program can be dbtained from the U.S.
Depart'ment of Energy Appllance Program, Washington DC 20461 )

b. Information about the energy use and operating costs of various

L electric appliances can be obtained fmn Tips for Energy Savers
| “and local utility campanies (see Activ1ty 3)

. 3. Working. indlvidua.lly or in small groups, ask students to analyze selected

2

ads, usmg/be questions on the handout "Who s Sellmg/Buymg Energy

Use?" (M 4.1), as a guide, ‘ AR

4. Follow-up mlght fnvolve studsnts in sharing their findings and. con51der1ng

\ . how advertising might (positively or negatively) affect our energy use.
e - 3% information about various advertising techniques is available, "
" . students also might identify the techniques used in the ads. *

¥
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* Instant .Delivery.

* Large Assortment
to choose from

i

~ Soft food disposer saves ime by eliminating 2
trip to the sink for plate scraping and pre-

- rinsing. Multi- ieveL'wlshong action saves time
SALE ENDS . by lefting ‘;ou load dishes mnc:cmiy while in-
. auring efficient cleaning. Any way you look at
SATURDAY! 77 it this grea (I prorices an easyuway out’
’ of.your kitchen. See it y. .

Escape from |
‘your kitchen

foronlysiggoo .

Just pusha
- | button and
— le! your

brand name goes ]
hsrs! , - J

dishwasher

dotherest. e |

L3

UH'J

PITTSBURGH FRESS, Sunday,-povember 12, 1978
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i Who's Selling/&;ying Ener@ Use?
Study an energy—related ad and answer the fallowmg qugstions%t the ad.
1. What is bemg advertlsed?
" ‘_\
2. Who is the seller (or sponsor)?
.. N N ‘ .
] 3. Who is the intended buyer (or audience)?
Y
. 4. What is the_messag_e? (What is the ad trying to éncourage you to do?)
. | . : N
g « _ [
5. How much do you feel influenced or pressured to do as the%ad suggests?

?

Why do you feel that way‘? 7&

¥

What are same examples of decisions you have made to buy (or not to buy)
something because of its energy use or effluency"

43
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. ACTIVITY 5. Energy Conservation: What Should We Do?

L ~ :

: S . . : '
Objectives:fAfter sharing and reviewing their findings about energy

conservation options (fram wor@cshee’ts; demnstrat-ions; and other referenqé

materials), students engage in decision-making regarding an ihdividual .

and/Or a public policy energy conservation-urban environment goal. (To

conplete tHe decision-making map, students identify the issue and their
goal, select what appear to be the three most promising (conservatian)
options, &ntify the likely consequences of each, and make la‘tentative

decision based on the available evidence.)

Organizing Ideas: - ' ’

-

1. Sound energy conservation decisions require c;énsidera.tion of "alternative
responses in terms of the available evidence and one's values.

a. Each energy conservation option has ad\?antgges and disadvantages.

a

b. There is no ideal means of energy conservation; when suppty.

technological, ecox{qnic, environmental, and othér factors are

»

, considered, there is no single best conservation measure.

A Y

2

In a democratic socio-political system, both individual and group choices ' |

and actions influence energy-environment poiicy deefsigns and ocutcomes.
a. Individual responsibilitif

b. General welfare

Resources: ;

NASA. NASA Tech House. Washington, DC: U. S. Government Printing Office, 1977.

This inexpensive, illustrated pamphlet describes applications of !
aerospace technology to hame construction. Ib(amples'include\ energy and

water conservation. Campared to an equivalent, contemporary home,- the
]

Tech House uses one-third as much el;ctricit‘y and half as much water.,
) .
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Student Materiais :

Handout (provided in the Student Materials Packet)
< Decisibn—l\lakixg Map . .
{» ’I‘rz;.nsparency (prov1ded in the Student Materials Packet)

Demsny_g»Makmg Map (same as handout)

-

— |
1. Since the overall purpose of this module is to encourage and assist
™o, > - | |
- ' students to make weasoned decisions about a crucial urban environment-

~ . 4

quality‘&f life .issue, i{:c is desirable to review the students' .findings

from prévicus a.ct1v1tie§k to explain the decisiorr-mking process and map,

a.nd to communicate the inmortance of infonned citizens making rational
. ' choices. (The stakes are high!) - The decision-making map transpa;’ency

 might be used alone or in conjunction with thé handouts to explain the

process. Also, individual responsibility and choices might be

distinguished from pubilic policy decisions in relation to the concept

. -éf‘-genera;-l,welfaxe%--—— N
_2.A Students might canplete personal congervation decision-making maps indivi-

dually or in smll groups. .Then, students might present and compare their

conclusions and reasoning. To stimilate discussion and evaluatior of *

. gtudents' dec;iéions, questions éuch as the following might be raised.
. a. What is the problem? (How would you S‘Lake the major energy
gonservatlon issue(s)?)

b. What do you Want to happen? (How do you want things to turn out?)

- . c. What can we do to achiev® this goal? (Why would you do that?)

. . d. What 'diffibﬁiqies might we have if we.did that? (Why do you suppose
" that not everyone agrees abaut what to do?) . - ‘




e. How would doing that change your way of life-—personally,
 economically, or socially? Y(Who else would be affected? 1In
what ways?) o : . -

f. What are the advan;ages’ of doing that? disadvantages?

g. What trade-offs are you willing to make? (Encoursge consideration
and weighing of costs versus benefits.)

h. What seems to be the best way to achieve this goal? (What might
make you change your mind? Without avoiding difficult choices,
encourage students to remain open-minded afd willing to modify
their positions given new information or changed. circumstances. )

For a group/public policy decision format, students would camplete the

decision—making map in small groups or..és a class in a "town—'—meeting”

e

setting. Use options provided in the "Teacher Background Information”

coction of this module which might be useful. In addition, individual.

students might find out more about and report on ope energy conservation :
option before any decisioneis reached. (.Alte“rna.tiv'ely., students n;ight .
focus on consumer education strategies to ramnote 'energy. conservation.) « d
The que'stions listed previously might be used to.stimulate and guide

student discussion and decision-making.

B s

}
i
i



-z

»

B I B |

a7
AN
Rlninin
1777

3 1Y ™M
[t T B B B
! b Mltie TN+ R )

o M B M e

171

Quality of'Life Goal:

Decision:

il
m
==

.
|-

hil
 a

AN




/\\- . . t
, o~ |
Fnergy Conservation: What Are The Options? -
- ’ L 4 : .o .
~ ‘ . MODULE EVALUATION
N Please camplete immediately after module use and return to C. Cornbleth,

*4A01 Forbes Quadrangle, University of Pittsburgh, Pittff)ﬁgh, PA 15260.

. .

Teachoer ) | School

Address —
Gmde/Subjeg:t Area " Date : K

A. Module Use Checklist | R

Please indicate whether you and/or your students used each sectmn of
this module by c:chhng elther YES or NO.

YES N 1. Overview

YES - NO 2. Teacher Background Information

| ~YES  NO 3. " Activity Preview \ ' .
9 YIS NO 4. Pretest

(Activity 1. Checkpoint) /

YES NO - 5. Checkpoint Survey
6. For Your Energy’ Information

(Activity 2. Tenperature, Space, and IDS'UI’).IIDI} Material—-
How 1o They Af iect,\.Energy Use.) - - —

- ~
YES NG 7. Space and Tsmpemture
VIS NO . 8. Insulation, Space, and Temperature — 7

1

YIS NO 3. Tor Your Conservation Information

(Activity 3. Blackoul?)

YRS NO 10, Appliance Use Grid (Part A)

. YES T N0 11. Pm-socu/Apmx‘.c:.aticm (Part B, C & D)
YES  NO 12, Activily 4. Who's Selling/Buying  Energy Use?
. YES N0 13, Activity 5. Energy Conservation--What Should We Do?
- | 419




B.

\
Initial Reactions,

\J

Please camment briefly on"each of the following aspects of the module.

1, Importange of (knowledge, skills, and attitudinal) objectives:

2. Significance of content:

-] _
3. Appropriategess of activities (procedures, materials):
i
_ "
4, Useability, ease of teaching, practﬂ;alit&: : D)
. . ‘ . ﬁ%‘& ORI
. ‘ ‘

5. Student reactions:
- . . L f \ \

6. Your overall reaction to the module (check one):

Very Positive; Pesitive; Neutral or Uncertain;
Negative; Very Negative e
Thank you.



