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INTRODUCTIGN TO THE UNIT
THE ENERGY CHALLENGE

Students will be confronted in this vnit by the fact that we consume more energy per
capita in the United States to pursuc our cultural, industrial, and cconomic lives than

citizens in any other counuy in the world. Students will discover thar the United States,
with approximately 7 percent of the world's population, annually uses over 35 percent of

the rotal energy produced in the world.

An ewergy crsis concept is presented for students in the Preface to the Student Resource
Booklet, which tells them thar “as Americans. . we are at a turning peint which we have
called the energy crisis.”” Identification is alse given to the students of these major arcas

wherein good decision-making must take place <and soon:

@  We have o knew if we can change
the connections that exist between our
styles of daily lite and our growing de-
mands for more encrgy, Will we frecly
choose smaller cars and mass transit,
building designs that economize heat and
light, and—if it is costly—recycling of all
pussible resources?

® We have to know if our environment
will be spoiled as we supply more and
more emergy to our population. Will we,
or our descendants, have to live with air
and water pollution and with radioactive
wastes in order w0 satisfy the energy de-

@  We bave to know if the United States
can continue to be the biggest energy con-
sumer on the international scene, Are we
and developing nations around the world
going to be in real comperition to ger and
use the world’s energy resources?

@ And, finally, we have to know if

cach cncrgy resource that we are now
using can be more or less helpful to us in
the future. Which old and which new re-
sources can we safely develop, and how
much of a job can cach one do for us?

mand?
As the unit evolves, you can expect your students not only to acquire energy facts but
also to express an interest in the human attitudes and values associated wich the facts.

The Guide provides you with mcthods and suggestions that will help you coordinate the
components of this unit into a meaningful sequence of events for your class. The unit is
composed of five sections; under the heading Making the Materials W ork, Suggestions for

be used in a section in the same sequence that we suggest you use thern. We recommend
that you use the suggested sequence the first time you teach the unit and make any
variations thereafter which you prefer.

We have field-tested The Energy Challenge and represent it as a two week instructional

to make whatever--adaptations best suit your local class scheduling. Please note that
suggested extension activities (Activity Cards 1 — 12) are identified and described at the

o ,
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Saction | The Znergy Consumer  delines enersy and consieni 2o and spec-
ifies the ways in which energy can be measured; in this section
stodents analyze e frames of a silent filmstrip in order ro com-
prehend the mieanings of work, power, and fuel.

Sactinn B Froblermns of Supply and Demand introduces srudents to the pat-
terns of energy use in the United States and encourages serious
consideration of the inefficiency of clectric power production and
transmission.

sactien i Evaluaiion of Present Soursas  (Lydrorlecric coal, natural gas,
and oil) precedes oeritical appraisal of the United States” depen-

dence on forcign oil and a stud of the controversial nuclear

power issue,

Section IV Evaluation of New Sources (fusion, geothermal, wind, wastes,
and solar) 15 made through Looklet artcles and the second {ilm-
strip, as students prepare for the role-playing activity of the next
section,

Section V Providing for the Future is done through a mock Congressinnal
Hearing at which swdents participate as energy “‘experts” and as
members of a Congressional Committee on Energy Needs to
determine the best ways to meet short-term and long-term energy
needs in the United States,

INSTRUCTIONAL DBJECTIVES

The developers of Priority One: Environment have recognized student input as ess nitial
to structuring significant learning experiences. The materials in tnis unit, The gy
Challenge, have been student and teacher-tested in the development stages. The educa-
tional objectives of the unit, as specified below, are correlated with a twenty-guestion
multiple choice test. It has been provided for your use on two of the Ecomas:ars. An-
swers to the test appear on page 28 of this Guide,

We recommend that you administer the unit test to each of your students bafore and
after using this unit so that you can measure the growth in learning that the fizld-testing
of each Priority One unit has shown to take place. Further inquiry concerning evaluation
procedures and designs can be made directly to the Pollution Control Education Center,
Union Township Board of Education, Union, New Jersey.

At the end of this unit, the student will be able to:

1. State one way in which foods and fuels are similar, and one way in which foods and
fuels are different.
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6.

10.
11.

12.

List the energy sourcen that ave used in the United States cach day and specity how
much of the total domnnd cach supplies,

Identily the major cateaories in which energy is used i the United States 1oday,
Estitnate by own energy consumption Tor a typical day,
Give two reasons for the increasing consumplion of energy in the United Staves,

Build a model generator and/or explain how an electric generator produces electric:
ity.

Give at least lwo pxamplas of how energy is lost when it is converted from one Totm
into another,

Name three ways (hat energy —an be conserved in transportation,
Name two ways that energy can be conserved in industry.

antlighting is more efficient than incandescent lighting,

Explain why fluore:
Explain how the roof of a house can save energy.
Calculate which cars consume the least amount of gasoiine.

Give two reasons why coal supplied 70 percent of the energy demand of the United
States in 1900 and only 18 percentin 1975,

Give two reasons why the United States has been dependent on foreign oil.
Describe how a nuclear reactor can produce electricity.
Name one advantage and one disadvantage to developing the nuclear option.

List and evaluate at least three new sources of energy in terms of environmental
impact, technology, potential supply, and costs.

Evaluate the energy potential of a wind-powered generator in a specific region,
Cescribe how geothermal energy can be tapped.

Explain how the use of fuel cells could increase the efficiency of transmitting elec-
tricity,
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SECTION G THE ENERGY CONSUMER
FOCUG

Bnthis seetionthe students will lemn how IMPOTTANT energy iy to them s hving organisms
andas members of our society, | hey will discover thar encrgy consumption is not only
necessary norder for them to remain alive, bie also in order 10 make their lives more
meanmgful and enjoyable. You might encourage your students to read the Preface to the
Umittor metivational purposes o dav or two hefore yvou begin your presentation.

The firse artide in the Student Revouree Booklet points out 1o the student that he
requives cnergy o fuel Bis body's sixiy (rillion ce'ls every day ol lus life, Worksheet

then imvolves hing in analysis of his oan rourine dvilv erivities, analesis thar will demon,

straze o him that he consumes much more energy than is required to meet his basie food
needs Filmstp 1, Pare A and Worksheet 2 illustrate how the normal and routine tasks of
human society account for the rremendous amount of energy which we take from the
environment, Most students are astounded to find ourt thar the average American’s daily
energy demand, considering how energy serves him in the home, in transportation, in
mdustry, and in commerce, is about 230.000 kiloealories, Srudents also learn an chergy
cocabulary i this introductory section of the unit and trace some commeon encigy

CONDCFSTOHY.

THE MATERIALSPROVIDED

Studenyt

Booklat Audio-Visual Materials Ecomaster Activities Extension Activities
Proface to Filmstrip 1, Part A Workshest 1 Activity Card 1
the Unit (Silant Fitmstrip) Are You a Big How Electric is

Energy Consumer? Your Home?
Foods, Fuels
and You Worlksheet 2

Energy in Action

MAKING THE MATERIALS WORK, SUGGESTIONS FOR THE TEACHER
Booklet Article — Foods, Fuels, and You

As the students read rhis article, it will explin to them that both foods and fuels are
potential forms of energy, It further identifies how cnergy is released, in what forms it
can be released, and how much can be released. The term oyidation is presented and
explained. The quantity of heat energy that is released from a substance, the students
should know, is measured in calories. They should also know that one calorie is the
amount of energy'~from any source-that is needed to raise the temperature of one gram
of water one degree on the centigrade scale. Be sure they understand too that a kilocalo-
ric, also referred to as a Calorie, is a commonly used energy term; it signifies one thou-
sand calories. Explair also thar another common energy term has been derived from the
British svstern o detining energy values, In this system, heat energy is measured in
B.T.U.'s, or British thermal units, A B.T.U. is the amount of encergv thar is needed ~from
any source=to rse the temperature of a pound of water one degree on the Fahrenheit
scale.
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Tor ensure comprehension of the points made in the article, you can ask xﬂl,lfi:f;[i(mﬁ sitch as

these:

1, Wilat 1s axidation?

Tt

What is respiration?

3. How are they different?

4. How are they similar?

5. What is the source of the energy flow

an our planet?

6, What is the definition of a cousumer?

Worksheet 1~ Are Youa Big Encrgy Consumer?

Betore distributing copies of the  first
worksheet, encourage your students to
identify and describe as many forms and
sources of energy as they can. As an oral
listing evolves, write these categories on
the chalkboard, and ask the students to
cluster the items they think of under
these headings: ELECTRICAL, THER-
MAL, MECHANICAL, LIGHT, CHFM-
ICAL, and NUCLEAR.

After all responses have been ordered
under the appropriate categories, you
have an ideal situation for explaining that
in most cases energy can be converted
from one form into another, For instance,
some materials glow when electric current
is passed through them. Thus, electrical
energy can be converted into light energy.
It you wish, at this point in the discussion
you can draw an arrow on the chalkboard
from ELECTRICAL to LIGHT. Solar cells
generate electricity when light strikes
them, as you next can point out; another
arrow, therefore, can he drawn from
LIGHT back to ELECTRICAL. Explain
that many substances radiate heat when
electricity is passed through them. Then,
vou can draw an arrow from ELEC-
TRICAL to THERMAL. If you mention
that devices such as thermopiles produce
electricity when heated, you can draw

9

another arrow from THERMAL back to
ELECTRICAL. Conunue in like manncr
with examples given by members of the
class, and make as many interconnections
among the six catcgories as you feel
will establish the fact that forms of energy
are capable of conversion. (Note: In-
formation on conversion efficiency and
on the problems of waste heat will come
later in the unit.)

Hand out Worksheer 1, After the students
have read the directions and the example,
have them fill in the chart in class or for
homework. Under the heading “T'ype of
Energy,” the students can indicatc either
the form in which the encrgy is purchased
or one of the six categaries that you have
just identified in class. Kor ecxample,
chemical energy in gasolinc is converted
into heat energy in the cylinders of an
automobile engine and then converted
into mechanical energy by the pistons. If
the student indicates an energy use such
as riding in a car, either gasofrne or chem-
ical energy should appear in the column
“I'ype of Encrgy.” Clarify the use of this
worksheet for your students by stating
whether they should indicate form of pur-
chasc or type of energy in this column.
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You may wish 1o explan to the students
concerning the column “Amount of
Energy Used™ that energy is not ever used
up, in the sense thar i di"iilp'pC'U“i from
the umiverse, but thar wsing cnergy can
convert it into a form from which no ad-
ditional work is available. For example,
someone may bake a cake inan oven, The
heat energy that causes the cake to bake is
also dispersing and dissipating throughout
the rest of the room and the house, It is a
situation such as this in which energy is

cansidered used, since in no practical way
can it be collecred, recovered, converied,
or reised.

Atter completing the charts, have the stu-
dents answer the first follow-up question
at the bottom of the page. Discuss the
word wneed; it is very important. After this
discussion, encourage the class to give the
second question scrious thought, Do
many students want to redeline their
needs?

Filmsurp 1, Part A (Silene Filmstrip) and Worksheer 2 - Energy in Action  Instrucec the

students to be as observant as possible during the showing (and possible re-showing) of

the ﬁlms[rip Distribute L‘c)'pit’:'% of the second worksheer either before you show the silent

illnmrlr if you want to prime the students for the specifics to look for, or wait until
ter the tnst showing, if you prefer.

The nine items on Worksheet 2 structure an appraisal of the filmstrip, and more, Ques-
tions 8 and 9, for example, seed-in important energy considerations that will be further
elahorated in the unit. Other considerations are as follows: Question 1 leads the students
to realize that energy is what causes work to be done, Question 2 elicits opinions, and can
serve to reinforce the needs discussion from Worksheet 1. Question 3 causes thie students
to nane energy sources; you might want to encourige them to identify energy in eco-
nomic terms, to state the forms in which it can be purchased. Question 4 indicates that
the consumption of energy does not always result in work,

When you are satisfied that the first four questions have produced adequate response,
instruct the class to answer Questions 5 and 6. Do they really understand the differences
and the similarities between foods and fuels? For Question 7, many students may not
know that as growing adolescents, they require from 2,500 to 3,000 calories daily. It may
be interesting to them to contrast the number of food calories they consume to the
average American’s daily rortal energy demand of 230,000 C.

(Note: For a more effective beginning of Section 11, assign Worksheet 3, The * Jeneration
Jolt”" before concluding this section.)

Activity Card 1 — How Electric is Your Home?

The students have probably heard comments at home concerning the increasing
costs of energy to the consumer. This activity begins by telling the student that
twcnty fwe Ptru;nt ut qll the Eﬁﬁréy annually usgd in [he Unlted States is mr

bxll and the numbcr of T!L,l]ﬂl’ and minor 4ppllances in his home. If several studénts
elect to do this activity together, they will find it interesting to compare their
kilowatt hour-computations with each other. They will also discover that by far the
two greatest uses of electricity in the home are for heating and cooling.

10
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SECTION |1 FROBLEMS OF SUPPLY AND DEMAND
FOCUS

The materials provided tor this seciion of the unit will clarify for your students how and
why the demand for encrgy has heen steadily inereasing in the United States. Stdents
will be led to conclude that the inereasing demand has heen due 1o population growth, to
people’s desire for convenience, and 1o the inelficient-even wasteful--consumption of
the energy sources being tapped now,

Use Has Changed and Encrgy Use Grows in the Ul S, should he used to introduce this
section of the unit, The booklet article Blackout in the City! will expose the students to a
possible etfect of our increasing demands, a blackout, Worksheet 4 will encourage them
to discuss the prevention of real blackours in thew own communitics, Worksheet 5 s
tures an activity on how clectricity is generated, 1t also identifies some variables that can
alfecr how much electricity is produced by a generator.

Worksheet 3, The “Jeneration Jolt” and the overhead transparencies entitled How Knergy

The scetion ends with an article and a worksheet on efficiency and o eritical evaluacon of
the tendency in this country to go “all electric.” Activity Cards 2 through 8 are appropri-
ate extension activities for this section. Encourage your students to make use of these
cards as enrichment activities for individualized instruction, group work, or whole-class
use.

THE MATERIALSPROVIDED

Student

Booklet

Audio-Visual Materials

Ecomaster Activities

Extension Activities

Blackout in
the City!

Conservation
and Efficiency

Overhead Transgparency
How Energy Use Has
Changed

Overhead Transparency
Energy Use Grows
inthe U, S,

Overhead Transparency
Loss of Energy by
Conversion

Worksheet 3
The “Jeneration Jolt”'

Worksheet 4
Blackout in the City!
Can You Help?

Worksheet 5
Building a Generator

Waorksheet 6
The Switch to Electric
Power

Activity Card 2
Appliances: Making a
Wise Choice

Activity Card 3
Which Cars Use More
Gasoline?

Activity Card 4
Incandescent vs.
Fluorescent Lighting

Activity Card 5
Can the Roofofa
House Save Energy?

Activity Card 6
Survey Your Home
Insulation

Activity Card 7
Testing for Good
Insulators

Activity Card 8
Designing a Turbine

for Efficiency
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MAKING THE MATERIALS WORIK, SUGG

Waorksheer 3 Fhe “Jeneration Jolt™

Azl the stndents to rake out Worksheet 3
and rheir answers ra the questions on the
woirksh  p,

Question 1 identifies their generation as
the largest energy users yet, Question 2
deseribes changing life styles in America,
concomitant with the increase in energy
consumprion, Be ready for all kinds of
answers 1o Question 3, The more answers
yon get, the more the projected energy
demands on the grapl will he substan-
tiated. Question 4 projects population
growth as o key factor in the growing
energy demands of the furure,

When you get to Question 5, ask the stu-
dents to explain vheir answers, You might

CSTIONS FOR THE TEACHER

students to imagine how people in other
countries look at America’s energy use. If
i student answers, “Yes, 1t is fair because
our country was blessed with many natur-
al resources,” ask whether that same logic
waould apply to the Arabs and their wealth
of petroleum,

Mueh of the enerpy used in this counpmry
goes toward the comforts and life-styles
of its citizens. Much energy is consumed
in the manufacture of goods and pro-
ducts, Ask the students to describe how
people in other countries benefit from
American goods and products. Discuss:
Do we supply them with things which
their own countries could not? Discuss:
Does this justify, in part, our tremendous

wish to start a discussion by asking “Is it cnergy consumption?

fair that we use so much energy?”’ Ask the

Overhead Transparencies —- How Energy Use Has Changed—and—Energy Use Grows in the
U. S, For the first visual, How Energy Use Has Changed, be sure the students understand
the focus of the chart. Point nut that population increase has already been mentioned as a
reason for increased energy . .omands, This chart presents consumption as it relates to a
generation on a per person basis. Can the studenrs give their own reasons to explain the
ereases that are shown on this graph? They should be able to zero in on increased
technology, changes in life styles, and increased creature comforts as largely responsible,

As you show the second visual, Energy Use Grows in the U. S., be sure e students
understand that 105 means 100,000 (a 1 with 5 zeros after it) and B.T.U. means British
Thermal Unit, specifically the amount of energy needed to raise the temperature of one
pound of water one degree on the Fahrenheit scale.

When the points have been made that Americans are demanding ever larger amounts of
energy and that electrical energy will probably constitute a great measure of those de-
mands, the students are ready to determine how those demands are being met and
whether they will continue to he met.

Bookict Article and Worksheet 4 — Blackout in the City! Can You Help?
Suggest to the students that they imagine their city or town to be facing a blackout

situation. Say that the newspaper articles on page 4 of their booklets have come from the
local newspaper, Have the students read the articles to themselves.

12



One of the newspaper articles refers toa special miy or’s committee that his been ser-up.
As you discuss that article, hand out Workshect 4, The studencs ar e toroleplay m ember-
ships on that commirtee and provide their own solutions €o the problenns presersted by
this particular blackout. When the cliss has completed Worksheet 4, summariz ¢ their
solutions on the chalkboard and have them answer the questions under the chares, T hey
should come to the realization that blackout preventionis the wisest, althougthoften the
most difficult, path to pursue.

The worksheet concludes with questions designed to aid the students in an irwest igation
of their own community. These questions will require research, It issuggeseed, for ex-
ample, that one or two interested students <ontict the electric company which serves
your city or area. The students should be given 1 day or tvo to complete their assign-
ments before reporting their findings to the clas. Questions 1| chrough 5 then may be
answered from the student’sreport.

With the threat of blackouts or brownouts (vleage reductions) loorning overout cities
and towns, one might wonder why there is such an incressing trend towar d el ectrical
energy as our major energy form. Explain o the students char some rasons for the
increasing popularity of electricity might be these :

1, The country is already *‘wircd " forit.

N

All forms of energy can easily be converted into electrical energry. It there:
fore becomes the common derominator of the energy world.

3. Electric motors can be small and quiet, but powerful,

4, Many chemical and metl refining industuies require elecerical ermenrye, sin e
no other form ar present can mee rtheir need s,

5. Electricity is easily converted intolight and heat.
The reasons above, however, must also be viewed in bighr ot the following draxabacks:
1. Electrical cnergy cannotbestoredin quantity.

2. Electrical energy does not occr naturally in large amounts. All dectricity
used by man must be generated, Noneis collected and wsedas is.

The first drawback will be overcome in pirt by the development of hattery wehnology
and by the research and development of 1 hydrogen economy which willhe discussend in
Section 1V, The second drawback has been minimized by our capacity togenerate elec-
tricity on a large scale. Since electricity will ply agreater vole in our lives,it ssim por unt
that these students investigate the generation of clectrical energy as it oo will hecame
more and more important to them,

Worksheet 5 — Building a Generator

In order for the students to underszand  use Workshee t5 ar this point. Lipo sible,
the principle behind the generation of  the experiment deseribed o n Warkoheet 3
electrical energy, it is suggested that you  should be conducied by the entire elass It

o 10
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vou annot get enough cquipment, it
could be conducted by the wacher or by a
Few students as a demonstration,

When either the magnet or the wire coil
are moved, the galvanometer needle will
be deflected, indicating that an cdectric
current has been produced. The six steps
of the procedure allow the students to <is-
cover this and also to discover that, when
the speed of the magnet, the strength of
the magnet, or the number of coils is in-
creased, there is 2 correspoending increase
in the amount of needle deflection and,
thercfore, in the amount of electricity be-
ing produced.

When the students have collected their
dara, have them answer the questions on
the worksheet. Question 1 asks the sw-
dents to summarize the results of their
investigation, Question 2 reminds the stu-
dents that they did not create cnergy.
They simply changed its form (refer to
from Section 1). Question 3 allows the
students to see their technique applied on
a large scale, Indicate to them that by
turning the coil in a crcle, rather than
back and torth, they can produce a con-
tinuous flow of clectricity, Question +
may require you to answer it. should the
students be unable «

Worksheet 6 — The Switeh to Electric Power

The efficiency of an operation is deter-
mined by comparing the results of the
operation against the energy wed to
achicve the results. Worksheet 6 isan ex-
ercise in which the students are asked to
determine the efficiency of electrical
energy when it is used ro hear water and
to determine the efficiency of another
form of energy (the combustionof natur-
al gas) when it performs the same opera-
tion, Students then compare the effi-
ciencies of these two forms of energy

The question at this point is, "'Is elec-
rricity our best bet?” When an electrical
penerator conwveits soluc fotm of enagy
to elecrrical energy, 15 the conversion
complete or s energy wasted? When we
corvert electrical energy into another
form, is the conversion complete or iy
there waste here too?

Explain to the students that this transfor-
mation of mechanical energy into elec-
trical energy brings up a problem which
occurs whesnever one type of energy is
converted to another type. The problem is
that we cannor get all of one form of
energy to convert into the desired other
form. There is waste which in most cases
can be minimized, but not eliminated, For
example, incandescent lights, many clec.
tronic devices, and clectric motors give off
heat while in operation. This heat repre-
sents waste caused by the process of con-
version.

Additional energy is lost during delivery.
Aiso, incfficient insulators, storm damage,
bud splices, short circuits, and transformer
heating all take their toll and rob us of
some of the electrical energy that is on its
way to our homes,

Hand out Worksheer 6 and discuss the
cuestions on it with your students, Ques:
tions 1 and 2 require examination of the
illustrations on the worksheet, Question 3
is important because it points out where
energy is lost in cach step or stage during
conversion, Question 4 points out that the
all-dectric  home  wastes much encryy.
Question 5 is an opinion question. Most
power plants effectively control pollution,
but do not re-use waste heat. Question 6
is another 0 pinion question incorporiting
data from the worksheet with the st
dents' knowledge of current technology.,
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Overhead Transparency — Loss of Energy by Conversion Be sure the students under-
stand that much of the waste problem concerning allelectric hormes (Question 4) is in the
efficiency of the power plants (Question 3). Therefore, a study of power plant efficiency
is in order. A modern fossil fuel electrical generating plant, for example, often loses 60
percent of the chemical energy that is released from the fuel,

Cover the bottom of the transparency and have the students compare the amount of
cthemical energy in the coal with the amount of heat energy in the sceam. Show them how
to compute the efficiency of the conversion by using the formula:

energy out

—— X 100
energy in

efficie ney

Uncover that part of the overhead which shows that the conversion of chemical energy to
heat energy is 88 percent. This is the cfficiency of the boiler . Explain that 22 percent of

the chemical energy is lost as heat through smoke stack (not shown) and lost as heat
which radiates from the walls of the boiler. '

Using the same formula, have the students compute the efficiency of the turbine to one
decimal place and round it off, When they have completed this, uncover the part of the
overhead which shows that the turbine is 47 percent efficient. Ask the students to guess
where therest of energy escapes, For example: “Are the wallsof the turbine or the coils
underneath warm?" “‘Why?" Have the students compute the efficiency of the generator to
one decimal and round it off. When they are finished completely, uncover the overhead
transparency . Ask if the walls of the turbine will be as warm as the walls of the generator
and why. Finally, the students may compute the total efficiency of the plant,

Booklet Article — Conservation and Efficiency

tHave the students read Bookler Article 3, Conservation and Efficiency, To determine
student understanding, ask questions such as:

tHow much energy is lust in an open fireplace? How mucch energy is losi ina
well (esigned home furnace? How much energy is losr in the average fossil fuel
eleceric power plant? How much might this figure be changed? What is a tosal
energy plant? Whar &s its efficlency? How does recyefing neetal and paper
increase efficiency and therefore conserve energy ?

Activiey Card 2 — Appliances: Making a Wise Choice

After the class has finished Worksheet 2, The “Jeneration Jolt," they will realize
that their generation consumes much energy. *‘Since we require so much energy, are
we doing our best to conserve it?™ “Do we waste it because it seems so plentiful?”
ar¢ some questions which might come up. This activity card, if used after Worksheet
2, will help the students to realize that some appliances such as air conditioners can
be designed to use energy consetvatively or to waste it. [t is their responsibility to
determine the difference and buy accordingly,

[y
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Activity Card 3 — Which Cars Use More Gasoline?

The Bookler Articie entitled Conservation and Efficiency recommends possible ways
we can make our limited energy sources last longer. One suggestion is that we use
smaller cars with fewer electrical gimmicks and keep those cars running properly.

Activity Card 4 — Incandescent vs, Fluorescent Lighting

This activity is simple and graphic. The incandescent light bulbs will use more
electricity to generate heat than the fluorescent bulb. The waste heat represents an
undesirable form of energy conversion and is inefficient, It is suggested that the
students use white outdoor-type decorative lights and space them equally over a
distance a little less than the length of the fluorescent light bulb. Each small outdoor
light bulb has a wattage of 10. Read the wattage of the fluorescent bulb and divide
by 10 to determine the number of small incandescent bulbs to be used. The use of
one large incandescent bulb equal in wattage to the fluorescent bulb would cause the
light and heat coming from it to be more concentrated and, therefore, drive the
temperature of the water much higher than it should be. (Fluorescent bulbs produce
80 lumens of light for each watt of consumed power; incandescent bulbs produce
20.)

Activity Card 5 — Can the Roof of a House Save Encrgy?

The roof of a house can do more than keep the rain out of the attic. It can save fuel
used for heatmg in the winter and save electricity used for cooling in the summer,
These savings can be achieved by proper choice of roof color, as this activity card
demonstrates. If you cannot obtain measuring cups, use aluminum soda cans. The
containers must be of aluminum, the thermometers must be located in the center of
the container, and all openings must be sealed in order to keep the heated air within
from escaping. You can use masking tape as a sealer,

Activity Card 6 — Survey Your Home Insulation

A potential savings of 15 to 30 percent on home heating fuel bills should encourage
students te survey theic home insulation as outlined on this card, Point out to the
students that attic insulation should have a rating of R-19 (while ceiling and floor
insulation should have a rating of R-11 or R-13). This higher rating isan indication
that the attic and roof of a home are important sites of heat loss. (Refer to Activity
Card 5)

Activity Card 7 — Testing for Good Insulators

Home insulation can be an important energy saver. But which type of insulator is
best? This card allows the students to determine therelative qualities of cgmmonly
used home insulation materials. You might wish to explain to the students that air is
a very good insulator. Usually, the more air an insulating material can trap, the
betteritisat insulating. (Refer to Activity Card 6)

16
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Activity Card 8 — Designing a Turbine for Efficiency

Power companies can save energy by generating it as efficiently as they can. The
most common type of electrical generator is the steam-turbine type. This activity
card allows the students to construct their own steam turbines and experience the
same efficiency problems that plagued the engineers who eventually perfected the
first turbines. Tell students who elect this activity to be sure a cork or rubber
stopper {: used in the mouth of the can, not the original screw cap. The stopper will
act as a safety vaive,
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SECTIDN Il EVALUATION OF PRESENT SOURCES
FOCUS
This section begins with a filmstrip entitled Sources of Energy, Part B. The filmstrip
recaps Sections | and I, introduces Section I, and raises some questions which will be
discussed in Sections IV and V.

Also included are three booklet articles designed to enable the students to

1. learn abour our present sources of energy by differentiating between factual
and opinionated materials,

2. identify political and economic factors concerning the oil crisis, and

3. learn how nuclear energy can be converted into electrical energy, and to
consider the pros and cons of nuclear power.

THE MATERIALS PROVIDED

Student
Booklet Audio-Visual Materials Ecomaster Activities Extension A ctivities
Our Present | Filmstrip 1, Part B Activity Card 9
Sources Sources of Energy Getting All the
Qil Out

The 0il Crisis Audio Cassette,

Side &
The Nuclear Overhead Transparency
Confroversy How Does a Nuclear

Reactor Work?

MAKING THE MATERIALS WORK, SUGGESTIONS FOR THE TEACHER

Filmstrip — Sources of Energy, Part B Introduce Section Il by showing the filmstrip
Sources of Energy, Part B. This part of the filmstrip begins by identifying the sun as the
source of all energy on our planet, and then it provides information concerning the fossil
fuels, how they were formed, and how important they are as energy sources today. The
visual encourages students to realize that we have been expending our reserves of oil and
natural gas at a very fast rate, despite the fact that these fuels can not be restored by
nature. (On page 7 of the Student Booklet, The 1973 Energy Pie will point out to them
that 94V percent of all the energy sources consumed during that year came from oil,
natural gas, and coal.) As the filmstrip identifies and describes the sources of encrgy rhat
we are currently using, students should begin to evaluate the sources on the basis of these
criteria: environmental impact, existing and developing technology, extent of supply, and
costs.

18
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Bookler Article — QOur Present Sources

The booklet article Our Present Sources starts with a brief introduction and a chart. Have
the students read the first paragraph of the article on page 7 and examine the chart
carefully. When they are finished, you might want the students to review the filmstrip
information by stating how all the sources mentioned, except nuclear, come indirectly
from the sun’s energy (oil, natural gas, coal, and wood from photosynthesis and hydro-
electric from the evaporation, condensation, and subsequent run-off of water),

Much informarion has been and is being disseminated about our present and future
energy supplies and sources. Because the information is often incomplete or biased, the
students should learn to be able to determine the validity of such reports. Therefore, the
information that is presented in the Student Booklet for each of our present sources
except wood —hydroelectricity, coal, natural gas, and oil—is introduced by a typical,
believable opinion concerning the source. Then the opinion is followed by objective data
ahout the source. ‘

Have the students finish reading page 7 and then tackle the purposely opinionated state-
ment concerning hydroelectricity. When they have finished, have them answer the ques-
tions, “‘What point of view is presented?” “Whose view is it?” “Is it based on enough
fact>” The answer to the last question will require the students to read the material
entitled Hydroelectric Power — The Facts. Have them read this material and then answer,
“Is it based on enough fact?” If the class does not agree, you may wish to allow
those who say yes to discuss the matter with those who say no. If they feel the facts do
not support the opinion, you can encourage them to try to determine why the writer of
the opinion has distorted or ignored the facts.

Try using this procedure to evaluate the remaining articles, Have the students read the
opinions, answer the first two questions, read the facts, and answer the third question.
Once the students have read each set of facts, refer them again to the chart on page 7 and
ask them how they think the Energy Pie of the future will look. If you wish to extend
this activity, you can use actual public statements made by responsible spokesmen. Have
the students bring in newspaper and magazine articles containing viewpoints about our
energy sources, Before beginning Section V, distribute the articles. Have the students read
and share them to evaluate the various viewpoints. This activity will be helpful in provid-
ing up-to-date information for use in the Congressionul Hearing activity of Section V.

Roakler Article — The Oil Crisis

The oil crisis of 1973-1974 may go into the history books as the single episode that woke
up Americans to the fact that our life-styles cannot continue unchanged forever. We
abruptly confronted the reality that we can not continue to expect to get and use so
much of the world’s oil. We Americans have, as a result, become more energy-conscious
today than we have been since World War II.

The baoklet article The Oil Crisis provides information for the students that will enable
them to understand why the oil issue poses America’s most problematical and most
urgent energy questions. Have the students read the article, share their answers to the
four questions on page 17, and discuss their answers if any disagreement oceurs.
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Booklet Article — The Nuclear Controversy—and—Overhead Transparency — How Doesa
Nuclear Reactor Work?

As pointed out in Section 1, our demands for electrical energy have been skyrocketing.
Many power-generating plants use oil and other fossil fuels to fire their boilers. The search
for alternate sources of fuel to generate electricity has encouraged many people to ex-
plore the nuclear option.

Electric power companies became interested in nuclear power as soon as the achiev e nt
of nuclear fission became known to the public in 1945. Since then a controver. * as
arisen as to whether it is truly a good, safe source of energy.

It is suggested that you show the overhead transparency Energy Use Grows in the U. S.
again. Explain to the students that due to contingencies such as the oil crisis and to the
increasing amounts of energy that we consume for transportation, our domestic oil sup-
plies may at any time have to be shifted from the production of electricity to fuel our
automobiles, buses, trucks, and airplanes. Because of this, an alternate source or alternate
sources for the production of electrical energy must be found. Mention to the students
that, in the short run, there appear to be two alternatives, coal and nuclear energy. The
return of coal into the energy race has already been discussed in the booklet article. A
discussion of how nuclear energy may fare in the race will be covered in the booklet
article The Nuclear Controversy.

Have the students open their booklets to The Nuclear Controversy. Let them examine the
graph on page 18 and answer the questions orally or in their notebooks.

Questions 1 through 4 give a hint as to the Energy Pic of the future, You might
wish the students to compare this graph with their own Energy Pie predictions
in Section II.

Question 5 can not be answered by examining the graph. Explain to the stu-
dents that because of the controversy no one really knows exactly how much
the use of nuclear power will increase by 1985,

Question 6 asks the students to consider whether the predictions on the graph
are valid in the light of what they have learned about our present sources of

energy.

The information in this article, too, is introduced by typical statements for and against
the use of nuclear power. Have the students read them. Explain to the class that before
they can react to either statement they must know the facts. Have them read What is
Nuclear Power Today?, Fission, and The Boiling-Water Nuclear Reactor. When they are
determine whether the students understand what they have read as they appraise the
visual, ask them the following questions:

1. Where does the heat energy come from?

b

How is heat released from uranium?

3. What are control rods?
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4. How do they control the reaction?

5. Can you trace a molecule of water through the diagram of
the nuclear reactor and explain what happens to it?

6. Which part of the diagram shows where the electricity
comes from?

Next have the students read Our Nuclear Past and The Atomic Energy Act. You may wish
to point out that in October, 1974, the Atomic Energy Commission was disbanded. The
President signed a bill which dissolved the United States Atomic Energy Commission and
turned its functions over tc two newly formed agencies, the Energy Research and Devel-
opment Agency (ERDA) and the Nuclear Regulatory Commission (NRC). The NRC is
responsible for the safety and licensing of nuclear power plants and includes the regula-
tory machinery of the former AEC. :

The Promise of Nuclear Power is an afticle which shows that the production of nuclear-
based ElECE‘lL‘lty on any large SLEJL is at present s‘ull a pmmise After twenty flve years

United States (abaut 1% percent in carly 1975) In fact it was after 1971 that th:
amount of electricity produced by all the nuclear power plants exceeded the amount of
electricity consumed for the enrichment of the uranium which the plants used for fuel!

The students should now fiiish reading to page 23. When they have finished, have them
read again the statements on page 19 and discuss each now thar they know the facts. The
main point v >u should make is, ““Is nuclear electric power a worthwhile power source?”

There are ot r alternate sources. They are being developed. Answers to questions like,
“What are they?” “How do they work?’ and “When will they be ready?” will be de-

veloped in Section IV,

Activity Card 9 — Getting All the Oil Out

Movies have made the oil “gusher’ a very popular misconception. Although a few
wells will react this way and require no pumping, most oil wells are such that the oil
must be forced to the surface. Two of these secondary recovery methods can be
duplicated by your students if they follow the instructions on this card.

therefore mggcst&d that smdents who elect to do this acthty, da 50 in pau‘s
Remind the students when they pour the oil down the straw in order to fill the jar
to the desired level, to remember to take into consideration the oil in the straw so
that they stop pouring a little before the oil in the jar has reached the desired level,
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Note to the Teacher

The culmimating activity of this unit is a mock Congreasmml Hearing at which the
students assume roles as Cnngressmen and ‘energy experts.”’ It is recommended that the
students, especially the “‘energy experts,” obtain as much additional contemporary infor-
mation as they can regarding potential energy sources. Hand out Worksheet 7, Congres-
smml Hearing: The Energy Crisis. Have the students read it, and then ask for volunteer

“energy experts.” Role playing can be a very effective teaching technique. Be sure that
responsible students are assigned as “experts” and as members of the Congressional
Committec on Energy Needs. Explain to the “experts” that, in Section IV the Com-
muttee and the rest of the House of Representatives (the rest of the class) will receive
general background information by way of a filmstrip and booklet articles. It will be their
job to evaluate and present this information, as well as any supplementary information
which they obtain.
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SECTION IV EVALUATION OF NEW SOURCES
FOCUS

After the students have learned that fossil fuels are not in infinite supply on our planet
and that nuclear fission—due to environmental and technological factors—will not be a
cure-all for our energy problems, it is appropriate for them to investigate other sources of
immediate and potential supply. Since they have been primed by receipt of Worksheet 7, -
Congressional Hearing: The Energy Crisis at the conclusion of Section 111, they should be
alert throughout Section IV to the need for sifting and sorting out all the energy-
information that they read, see, and hear. Student evaluations should be based on these
four criteria: the environmental impact of each source, the existing and developing tech-
nology for each source, the potential supply of each, and the costs. Filmstrip 2, Sources
of Energy serves as an overview of energy sources available to man in addition to those
being exploited on a large scale today. These additional sources are also discussed in detail
in the booklet articles entitled Tapping New Sources and Developing Qther Ways. Tap-
ping New Sources explains how various forms of energy, specifically muclear fusion,
geothermal, wind, waste conversion, and solar energy might be harnessed and made
useful. Developing Other Ways discusses the theory and advantages of a hydrogen
economy and the operation of various kinds of fuel cells.

THE MATERIALS PROVIDED

Student
Booklet Audio-Visual Materials Ecomaster Activities Extension Activities
Tapping New Filmstrip 2 Activity Card 107"
Sources Sources of Energy 1s Wing a Good Source
of Energy in Your Area?
Developing Audio Cassette, Activity Gavd 11
Other Ways Side B Tapping Geothermal
Energy
Activity Card 12
A Solar-powered Motor

MAKING THE MATERIALS WORK, SUGGESTIONS FOR THE TEACHER

Suggested Inquiry Activity to Introduce Section IV Divide the class into groups of four
or five students. Allow the groups five to ten minutes to appoint a recorder for their
group, who will list as many sources not already identified in Our Present Sources as his
group can think of. At the end of the time limit, have one of the recorders list on the
chalkboard the alternate sources suggested by his or her group. When that recorder is
finished, have the other recorders in turn add any other sources that wers suggested by
their groups.

Next, evaluate the list compiled by the class and eliminate by class consensus those

sources that most students feel would not be of significant help to counteract an energy
crisis—such as lightning or hamsters running around in exercise wheels! (nce the list has
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been edited, encourage the class to re-group the sources they have suggested into one or
more of the following categories:

1. Which sources might be used to run automobiles, trucks,
and airplanes?

2. Which sources might be used to heat homes and factories?
3. Which sources might be converted into electricity?

In all probability, your students will discover during the course of this brainstorming that
most of the sources could not easily be used to run automobiles, trucks, and airplanes.
Explain, then, that conversion problems are a key reason for making wise use of the
petroleum resources that we still have.

Tell your students that scientists in our country and in many other countries have been
going through brainstorming sessions like this for many years in order to identify and
then evaluate alternate energy sources, just as they have done in their own classroom.
With the students’ own effort to identify possible alternate sources still on the chalk-
board, you should next show Filmstrip 2; it will name and briefly describe the most
common alternate sources that have been suggested hy contemporary scientists. After
you show the filmstrip, the students will probably want to compare the list they made
with information presented in the visual. Are there major differences to be accounted
for? Can y@u or thf:y account for the major differences?

Filmstrip 2 — Sources of Energy The filmstrip begins by positing a crucial question in
the energy dilemma today, “What else can be used to produce steam for our power plants
besides the burning of fossil fuels or the fission of uranium atoms?” The visual then
defines g;othcrmal energy and describes its potential, Next it states that much of what we
regard as ‘“‘garbage’ is recyclable by conversion into various kinds of fuels. These fuels,
processed from waste materials, can be used to heat homes, run factories, and generate
electricity. Ways for channeling solar energy and nuclear fusion into the production of
steam-fired electricity are also specified.

“But who says we must have steam?”’ the visual asks next. Answers can also be found, the
students learn, in exploration of the potentials of wind, magneto-hydrodynamics—or
MHD, as it is more often called—solar cells, and ftuel cells, The filmstrip concludes by
saying, “Some of these new sources are closer to reality than others. The remaining
articles in your Resource Booklet will give you marg information about them, and vou
can evaluate them yourself on practical, economic, and environmental terms.”

Booklet Articles — Tapping New Sources—and—Developing Other Ways

The treatment of each source presented in the Student Resource Booklet (except MHD,
which is not detailed further in the booklet than in the second filmstrip) is intended to be
brief but comprehensive. The students should read and evaluate each source with the
already-mentioned four criteria in mind: environmental impact, technology, extent of
supply, and costs to the consumer. They should also continue to be alert for reports in
the media concerning breakthroughs in research or changes in federal options to fund the
development of particular sources.
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You should feel comforrable in reminding your students often that all energy-source
evaluations that they make and all energy-decisions that they would like to see imple-
mented in order to solve our present energy crisis should be tempered by awareness that
as a society we must: (a) devise ways to counteract our present emergency situation and
still (b) keep our own b¥st long-range interests in mind. Supplemental information for the
teacher—interesting, amusing, sometimes shocking facts and figures that you can inter-
sperse in class discussions—are provided for you at the end of this Section.

Activity Card 10 — Is Wind a Good Source of Energy in Your Area?

In some areas, wind-powered electrical generators may be feasible for supplementing
conventional power-generating stations. They can and do, for example, supply cost-
free electricity to persons living in remote regions. This card will encourage the
student to determine whether his immediate locale—or one that he would like to
visit and monitor—would be appropriate for setting up a windmill. Mention to any
student who elects to perform this activity that local wearther stations may supply
helpful information.

Activity Card 11 — Tapping Geothermal Energy

Tapping heat from within the Earth is an exciting thought. The activity outlined on
this card is a graphic demonstration of the principles by which geothermal energy
can be harnessed, One caution, however: driving the glass tubes through the stop-
pers can be a tricky operation. It is suggested that the tubes be lubricated with
glycerin and that this feat be accomplished by (or assisted by) one who is aware of
the need for caution.

Activity Card 12 — A Solar-powered Motor

Solar power is now providing energy for most of our man-made satellites and space
probes. As an energy source it is much-heralded for its potential to heat homes and
to generate electricity, This activity outlines for studentsa procedure whereby light
energy can be converted into electrical energy. It also demonstrates the mvzrse
square law as applicable to light waves; i.e,, that as a light source moves away, its
1llummat10n dxmlmshes at a ratio of the dlstance squared A student wh«:z ElECtE to
rm:mth, am:l then detr;:rrmne: thE extent to Wthh solar power could pracncally supply
or supplement electricity there.
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ENERGY FACTS AND ANALOGIES

Informative miscellany concerning both present and potential energy sources is categor-
ized for your use below in alphabetical order,

DID YOU KNOW THAT .. ..

@ your body right now is giving off one hundred watts of heat.

® the United States uses TWICE as much encrgy as all of Africa, the rest of North America, South

America, and Continental Asia,

@ the number of cars in the world today is estimated to double by the year 1985. The annual
operarion of sutomobilds in the world today consumes 6 percent of the world’s energy.

@ if per capita energy use in the United Srates were reduced to be equal to the per capita consump-
tion of France, then everyone else in the world would have potentially one-fourth more energy at their

disposal.

® 200 million Americans use more electricity for air conditioning than 800 million Chinese use for

evervthing,

@ most modern architecture is energy wasteful: high electric lighting levels, poor insulation, uni-

versal air conditioning, electric hearing, excessive volume, and insufficient use of solar heat and lighe,

® more energy is consumed in the process of canning vegerables than the food value of the vegetables

themselves,

ELECTRICAL ENERGY
Each mile of transmission lines requires
100 acres of land,

Each modern 1,000 megawartt power plant
measures about 1,000 feet on each side. If our
power needs continue to grow, in fewer than two
centuries all the land space in the United States
could be taken up by such plants.

A ton of steel, processed from ore, con-
sumes 2,700 kilowatt-hours of energy, while steel
that is reelaimed and reprocessed in an eleerric

furnace requires only 700 kilowatt-hours per ton.

A ton of aluminum, extruded trom ore, re-
quires 17,000 kilowart-hours.

26

For each unit of heat pur into a house
through clectric space heating, two units of waste
heat go into the environment at the site of the
power plant.

Electric industries estimate that they will
need to use half of the annual energy production
of the United States in the year 2,000, This
could mean that two-thirds of the water runoff
on our continent wauld be needed to absorb and
cool the waste heat,

One automobile traveling at 50 mph con-
sumes in one hour as much energy as 3,000,000
clectric toothbrushes consume in one entire vear,
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FOSSH. ENERGY

In 70 10 BO vears, ot is estmeared | the yreat
Bk of 1l worbd wosnppiv v revovorainde e

Tevin lepisds ane ot pas wdl beopone

Recoverable Tuguid toeds from tar sands and
il sliales coubd supplament vonventional priio
femm fuels i extend the ol Betime by 100

Ve

Coal, tf wsed as the prineipyi energy source
at expected inereased demands swould Lise only

two or three conturics.,

Ouly 30 10 35 percent of the ol o aer-
APC TESCTVOIT 15 10w recoverad, compared to 80
pereent for gas amd surtave-mined coal, amnd 5%

percent for subsurface mmed eonl

Nataral pis ¢ oovides ane-thnd of Uinited

state's energy and oy sieh largest industry,

High grade oil shale (10 1o 20 pereemt
hydrocarbon by weighit) is often under hundreds
of feer of overburden which must Hirst be re-

moved,

Liquid Natural Gas (ILNG)Y s transported
by special tankers, each carrying 125,000 culie
meters, Hosuch a tanker collided with another
vessel or encountered a hard grounding, a cloud
of asphyxiung gas could extend 5,000 merers
downwind in 20 minutes, I ignited, the gas
would  release hearenergy cquivalent 1o 55

atonnie boimbs!

HYDROELECTRIS FNERGY

In theory, hydroelectrie sources could be
tapped to supply ten times the present wtal. In
practicality, this will probably not happen be-
cause silt, accumulating behind the dams, could
nitke some reservoirs useless, Also, lind-use eon-
fhiets (on political, economic, and ecological
issues) often delay or prevent by droclectrie de-

velopment.

MUNICIPAL WASTES

Maost municipal sohid wastes can be pro-
cessed to supply an energy value of 5.000
B.T.U.'s per pound, which is approximately one-
third the energy value of coal.

21

NUGCLEAR ENERGY

A Lot mepawan nuclear plant disehaiges
R TTT TR B TI T T A TTRT TN L O S jret wee il b e [t
ob wante heat Thie amotunt of wiste heat veold
aipphy the beatog noeds ot over 100,000 B

dueing the winter

The mmount of eperpy thar can be depved
frovmn rhe cpnons of deuteranm i 30 cobie kilo-
meters of seoater s about equal to the bareh's

e cnegry supply of fosal fuels,

Plutommn 239 (used in fast breeder reae
tors) s very toxie, A dose lethal to everyone on
Farth could it in o container the size of an

arange,

Some rudionctive wastes foome paclear
power will remain radioacrive Tor 100 nuallion

vears before they Tose ther poteney.

Nudlear reactors can be fucled by Earth's
supply of aranium only for the next 100 years

betore the supply runs ot

A few kilogrims of uranium 233, plute
e 239, or entiched wranivm 235 can be made
into a eride but convincing nuclear weapon by a
physicist, a - all group of tedhingonans, ol a

well-cquipped saopin less than o yvear,

SOLAR ENERGY

The sun supplies about 1000 waus of

energy to each square meter of Earth everyday,

Photothermal conversion requires less land

than strip=mmning of coal.

Use of solar energy could serve to decen-
rrahize a population (make it less urbamized) and

increase its self-suftficieney,

Use of solar energy could serve to limit the
amount of ceological mischief man could do n

using or tapping ather sources.
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SECTION V PROVIDING FOR THE FUTURE
FOCUS

The tinal section of this unir provides vour stidents with the opportniny to share the
cvthnations they have made of b the energy sources thar are presently or potentiadly
usetul (o anzens of the United States. Students should be encouraged to deline their
options carctully, with due consideration griven to planning both for short-term and
fong-term needs, Role-plaving as participants in a mock Congressional Hearing will involve
the students moapproving or rejecting a bivesstep program of ‘Fasks ostensibly developed
by the President of the United States and his advisors, Be sure the students understand
that the five step program, as outlined for you below, emphasizes ways 1o counteract a
crisis situation and, as such, does not outline steps for mecting long-term needs.

Be sure that your students also understand that defining any sequence of Tasks, or energy
priotities, must be an on-going activity, receptive to new information, At the time of this

writing, for example, taxation on imported oil has just been increased, and one of several
bills designed to limie the environmmental liaem of strip-mining has just been defeated in

Task 1. Conserve cenergy by reducing use, and conserve energy resources by increasing
the efficiency of conversion processes.

Task 2. Increase this connry’s production ot oil and natural gas as rapidly as possible.

Task 3. Incrcase the use of coal, first ro add to and later to replace the use of oil and
natural gas,

Task +. Expand the production of nuclear energy as rapidly as possible, first to add to
and later to replace fossil fuel energy,

Promote, as much as possible, the use of renewable energy sources (hydro,
geothermal, solar) and pursue the promise of fusion and central station solar

i

Task 5

power,

THE MATERIALS PROVIDED

Student
Booklet Audio-Visual Materials Ecomaster Activities Extension Activities

Workshest 7
Congrassional Hearing:
The Energy Crisis

Worksheat 8
Providing for the Future
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'6

MAKING THE MATERIALS WORK, SUGGESTIONS FOR THE TEACHER
Warksheet 7 Conpressional Hearing: The Energy Crisis

In role-playing, a student can more fully formulare his own attitudes and ideas by gaining
insight into the attitmdes and ideas of other people, When casting the roles for Worksheet
7, you might find these wipgestions helptul:

@ Speaker of the House  The teacher could be et in this part. You, therefore,
will be the one to call the session to order, instruct the Congress as to thew
objectives, control any discussions which occur, and maintain some semblince
of parliamentary procedure.

® Committce Members and Energy Experts The teacher should see that care is
‘Ikﬁ"ﬂ in m;lking ‘iuit'lhlt: ’1sf;i;;nrnent§ in 1hc-w mles' Thé x‘gjlei are critical. and 1t

® Congressmen  Students who prefer to be on-lookers during the mock hearing
can be the representatives, Instruct them to listen carefully, since they will be
expected to vote at the end of the hearing,

In order to create an atmosphere foir the hearing, you might want to try this seating
arrangement. ‘The members of the Congressional Committee should be seated i in the front
of the room with their desks turned to face the class. The energy “experts” should be
seated in the rear of the room and called forward by the Speaker as they are needed. You
may wish to invite another class to join yours, in order to add to the size of the audience.

In order to give the entire exercise more direction, it is suggested that each role-playing
memher of the class be briefed concerning his goals. His vested interests should be
foresnost in his mind as he plans his own proposals and when he votes. Some vested
interests are identified below; these suggestions may stimulate other ideas.

ROLE

Committee Member 1 Represents an oil producing state. Contributions from this
industry put him into office. He does not want to raise cor-
porate taxes.

Committee Member 2 Represents an industrial state. He endorses economic growth
and the creation of jobs for his constituents. He also does not
wish to raise income or sales taxes.

Committee Member 3 An environmentalist at heart. He represents a state with a
large resort business and many parks,

Committee Member 4 Represents a state comprised largely of desolate desert-type
terrain. He would like to see his state’s population and econ-
omy grow.

Committee Member 5 Represents a state with large urban areas and large energy

demands, but little available land. He is concerned about the
high cost of energy and high income and sales taxes.
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Some key points which the Energy Experts might want to make during their testimony
are thesc:

@ Lfticiency Experts (two) Discuss voluntary versus mandatory conservation of
encrgy. Explain how some large modern offices and factories are encrypy
wasters. Stress the need for more mass transit and incentives to encourage
car-pooling. These two experts should also support examination of methods to
increase the efficiency of our technology, especially in electrical generating
plants.

@ Oil Experts (two) Emphasize the conservation of oil and gas resources. De-
scribe how oil is used for products other than fuel. These two experts should
delincate the cxtent of our present supplies and predict the long-term prospects
for oil and gas. “Can America become totally independent of foreign oil before
other countries use our dependence for blackmail?” should be their key ques-
tion,

® Coal Experts (two) Stress the vestness of the United States’ reserves.
Acknowledge the ecological hazards of strip-mining, but affirm how these haz-
ards can be avoided. Explain the differences between high-grade and low-grade
coal, how air pollution has occurred, and how improved technology can eradi-
cate air pollution problems. These two experts should also discuss the process-
ing of our coal reserves into synthetic gas-like and oil-like fuels such as Hygas,
Bygas, and Synthane.

® Nuclear Experts (two) Stress the availability of fuels for both fission and
fusion reactors, Mention the notential hazards of transporting radioactive fuels
and the problems of leakage or p0551bl¢: theft of fuels, but also emphasize that
nuclear energy could potentially be inexpensive to the consumer, compared to
other energy sources. Estimate when fusion reactors will be ready and how
much their development would cost.

@ Solar Energy Expert (one) Stress the cleanliness, availability, and efficiency of
ALL solarrelated energy sources. Provide additional information on various
p'fojects and mechods being dcveloped to harvest and use solar energy. This

practlcal target dates for consumer use.

® Geologist (one) Explain in detail the technlques used to locate and tap geo-
thermal energy. Explain the risk of causing earthquakes by pumpmg large
amounts of water underground. Name locales where this energy is most feasi-
ble.

® Meteorologist (one) Explain some aspects of efficient windmill design and
identify some areas where wind-generated electricity could be used to supple-
ment or even replace conventional fossil fuel plants.

Allow each of the energy ‘‘experts” about three minutes to present their materials to the
Committee, Then allow three minutes for questions from the Committee. When all the
“experts” have testified, instruct the Committee either to approve the President’s plan as
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presented, or to build in amendments or revisions to the five-step program. The Com-
mittee should then present its decisions to the rest of the House for final acceptonce or

rejection,
Worksheet 8 - Providing for the Future

It may be convenient for the Commitree
members and other congressmen to have
copics of Worksheet 8 in front of them to
fill in as the “experts™ testify. This work-
sheet would then serve as a guide to which
the congressmen and Committee members

can also be used as a homework assign-
ment for each member of the class. In this
way they will be able to see our energy
future in terms of their own efforts and

acrivities in this unit.

can refer before they vote, Worksheet 8

KIT INVENTORY FOR THE ENERGY CHALLENGE

1 Teacher's Guide

30 Student Resource Booklets
10 Ecomasters (8 Activities and
the 2-page Unit Test)
4 Overhead Transparencies
12 Activity Cards
2 Filmstrips
1 Audio Cassette (recorded on

Side A and Side B)

ANSWERS TO THE UNIT TEST

1. a 6. d
2. d 7. ¢
3c 8 c
4, b 9.d
5 d 10. a

3

i

1. b i6. b
12. d 17. d
13. d 18. d
14. ¢ 19. b
15. ¢ 20. b



SECTIONS
OF THE
UNIT

STUDENT
RESOURCE
BOOKLET

COMPONENTS TO COORDINATE WITH RESOURCE BOOKLET

the Energy
Consumer

Prcface to
the Unit

Foads, Fuels,
and You

Audiog-Visual Materials

Fihnstrip 1, Part A
(Silent Filimstrip)

Ecomaster Activities

Waorksheet j
Are You a Big
Energy Consumer?

Worksheet 2
Energy in Action

Extension Activities

Activity Card 1
How Electric Is
Your Home?

Problems of Blackout in Overhead Transparency Worksheet 3 Activity Card 2
Supply and the City! How Energy Use Has The “Jeneration Jolt"” Appliances: Making a
and Demand Changed - Wise Choice
d Deman Conservation rangec Worksheet 4 101ee
and Efficiency| Overhead Transparency Blackout in the City! Activity Card 3
Energy Use Grows Can You Help? Which Cars Use More
in the U, 5. - Gasoline?
! Worksheet &
Overhead Transparency Building a Generator Activity Card 4
Loss of Energy b . Incandescent vs.
CiS%u . ”E 9y by Worksheet 6 FT ande LEt Lighti
ONVETSIO . . . “luorescent Lightin
nversio The Switch to Electric reseent Lig 9
Power Activity Card 5
Can the Roofof a
House Save Energy?
Activity Card 6
Survey Your Home
Insulation
Activity Card 7
Testing for Good
Insulators
Activity Card 8
Designing a Turbine
for Efficiency

Evaluation of
Present Sources

QOur Present
Sources

The Qil Crisis

The Nuciear
Controversy

Filmstrip 1, Part B
Sources of Energy

Audio Cassette,
Side A

QOverhead Transparency
How Does a Nuclear

Activity Card 9
Getting All the Oil
Out

Evaluation of
New Sources

Tapping New
Sources

Developing
Other Ways

Filmstrip 2
Sources of Energy
Audio Cassette,
Side B

Activity Card 10

Is Wind a Good Source
of Energy in Your Area?
Activity Card 11
Tapping Geothermal
Energy

Activity Card 12
A Solar-powered Motor
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Worksheet 7
Congressional Hearing:
The Energy Crisis
Worksheet 8
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