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T UNIT I What Is Coal?

' matter, and heating value. It is an indication of. the progressive alteration,

s(‘
-

g A.- ;Understanding the Four Basic Types of Coal B o
1. ObJective* After this lesson, student will be able to
identify the four major types of coal.
. 2. Approximate Time: One class period.

© " 3. . Procedures: ‘ ‘ _
a) teacher has four examples of coal and explains each.

B. Utiligation of.Coal ' .
C. Environmental Problems . = - = - }
D, Methods of Mining Coal . ° <L , o
'E. Coal Terminology S :

o 7 - T . . !

. \Fodiﬁhzjor Coal TYPes
Coal Rank - This clagsification is based on fixed carbon, volatile .

or coalirication, from lignite ‘to anthracite.

<

1.

/QZmicroscopio constituents (ror example, Jbright coal, splint coal, cannel .

" Lignite - the lowest rank of coal, is brownish black and has a high
. 'moisture content, and is used mainly to generate electricity. It is
N mined in North Dakota, Montana, and Texas.v‘

Subbituminouq Coal, or black lignite, is dull black. It is.used for :
generating electricity and space heating. . This rank of coal is mined in

" the western coal fields.

‘Bituminous Coal or soft coal is the most common coal. It is’ dense, .
black, often withwell~defined bands of bright and dull material, and is
used.for generating electricity, making coke, and space heating. The
ignition temperature is 700 degrees to 800 degree Fahrenheit. :

-Bituminous coal is mined chierly in the Appalachian and Interior coal
: fields. g 2

. , N . ] /
Anthracite, or bard coal, is the. highest rank of coal. It is hard, ng

Coal. Types this classirication is based on physical characteristics or

wgal) o -

IS
13

Grade of oal & in'seneral, 'this refers to gcoal qualitywith regard to

" use. Metallurgical coal (or cofking coal): Steam coal fs-best suited

for generating steam to produce electricity or for other purposes. -

‘Low-sulfur coal generally contains one ‘percent or less sulfur by weight.

Cleaned coal has been processed to reduce the amount of impurities

_3-present and’ improve the burning characteristics. : Co

'
1

Evaluation: ¢

1. - What is the harde§t coal of the four varieties presented in this
: lesson? .

5y

4

’ black, with a high luster and is used for™generating electricity and ’ -
space heating. Its ignition temperature is about 900 degrees
;Fahrenheit. Anthracite is mined in northern Pennsylvania. -

oA
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2. Which coal has. the hishest energy content? ‘
_— 3. Which coal ‘has the ‘highest sulfur content?
-~ S M Which coal is the most aﬁtndant?
: ’ 5. - Which coal is the rarest and most valuable of the four varieties
o presented? \
6. Which coal types are most«ﬁasily'mined using strip mining
e techniques? ¢ , : o .

7. « Teacher evaluation.

6. - Further activities -

B 1.,  Slides— .|
=4 2. Visiting a %oal mining site - .
3. Burning small equal quantities of each type of coal N -
4, Film: Living With Energy - Bullfrog film
- T Resources -
1. u.S. Geological Map of major coal fields - U.S, Geological
- Survey-Fairbanks ' *
2. . Coal books: a) Coal Data: JLJEﬁﬂnﬂnna, July 1980, USDOE, b)
Energy Future, 1979, by Robert Stobaugh " .~ :
3. Information: a) National Coal Association, Hashington, D.C.
B. Utilization of Coal “\
1. After this lesson, student will be @ware of the importance of the )
: utilization of coal as an energy.source.. (Heating pouer, generation,
msnufacturing'of synthetics). .= N . '
. A
2.-  Approx. Time: ona;ueek to two weeks. AN
\
37  Procedures: :
a) An introductory lesson of why coal is being reintroduced as an
energy source.
‘ 1. One ton of coal is equal to one cord_of seasoned hardwood.
v _ - b) ' Students will be able to compare a mass of 1 ton of coal to one
- L cord of hardwood.
‘ 1. Experiment: students will dete ine the cubic footage of
h . one cord of wood. ' .
' 2, Students will weigh one cubic foot of dry wood and,
- - therefore, will determine weisht of one cord of wood. N
. _ 3. Same procedure will be determined for coal. :
K T e) Students will be able to compare heating qualities of coal vs. -
T wood.
1. Experiment: students uill weigh out proportfonal amounts of
g <. ‘ coal and wood in order to learn burning qualities and
: U quantities needed' to heat water to the boiling point.
k d) Students will be able to understand the various layers in- soils..

1. Experiment: students will go on a field trip to see soil .
: : . layers. These can be observed at an excavation site or
’ Co ' along a cut bank in a std?am or road., The teacher can
: ~ explain the coal is found in layers in soil alsol

y, Evaludtion. ! ‘ T
a) Students will be able to determine for themselves what is test

o . ‘ | . . "/" ;‘l— ‘ 10
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5.

\f

!

i_hmining coal//

- Approx. Time: one week. o ’

Amoco
K3

» ' ' ’ ! t N

utilization of coal for future reference.

b)‘ Teache evaluation. : N i

Further Activities: . . ¢ .
a), Slides

b) Bar graphs using opaque proJector

c) Individual or group problem solving.techniques

Resources:

Coal books: a) _Qo.al_D.ata.__.LRsr_e.nem July 1980, USDOE: b) F.ns!:sx
Euture, 1979, by Robert-Stobaugh; c) ﬂmm.ementary_j:nemﬂmaa. by

C. Environmental Problems o
After this lesson student will be auare of "the importance of‘environment
problems.' : . .

.

Approx. Time. one week to two weeks.

) /.

Procedures.

a) An introductory lesson of why coal has some enviromental
problems.

1. Experiment: students 'will burn coal and uood separately in-
a contained area. Determine sulphur smell and pot ash..

2. Experiment: students will burn approximately equal
quantities of coal and wood in a confined area.to determine
which has the-most heat and which. sample -burns the longest.
Determine which gives off the highest initial amount of heat
and which sample -burns longest.

o

Evaluation' ' e

a) Students will be able to determine for themselves what is best
from an environmental viewpoint.

b) Teacher evaluation. : . ' w

Further Activities' -

a) Individual or group problem solving teéhniques

b) Study of black lung disease - .

c) Study of power plants :

d) Study of acid rain

e) Study the CleansAir Act of 1977 {

Resources: *

Coal books: a) .c.nal_llata._unr.emm July 1980, USDOE. b) Enar.sx
Euture, 1979, by Robert"stobaugh.

- . D. Mathods of Mining Coal | .
N , :
After this 1Jbson, student will be aware of the,various mothods of

N
b

11 |



3.— .Procedures.

a)’ An introducté%y lesson of various methods of mining coal
1. Teacher will explain “types .of mines by showing slides and
piciures.
A'gzixznming is driven horizontally into coal exposed
' : or ‘accessible in a hillside.
. o b) A shaft mine is driven vertically to-the coal deposit.
~ ¢) A azlope mine is driven at an angle to reach the coal

deposit.
7 d) 1In a room-and-pillar mining system, the ‘most common -
method, the mine roof is supported by coal pillars left
at regular intervals. Rooms are places where the coal
is mined; pillars are areas of coal left between the
rooms.

- e) In a J._Qnmllmﬁng ‘aysten, large sections of coal are
removed and no pillars are left to support the mined
out areas, the caved area (gob) compacts and, after

. " inttial subsidence, supports the overlying strata.
; £) A shortwall mining system in general, combines -
. room-and-pillar operations with small-sized 1ongwa11

operation.

g) In an .open pit, mine the top layers of soil

: (overburden) are removed ta expose the seam of coal.”
The coal is then removed and the overburden placed back
in the open pit._

A, Evaluat.:l.on.

a) Student can determine and be eware of what types of mines are
' present in theiry area, if any!
b) Teacher evaluation.

: 5. Further activities:
~ a) - Fleld trip
' b)  Films
‘e) . .Individual or group problem solving techniques

6.  Resources:
a) mmwwmm&mu. 1978 . e

} E. goal Terminology

.BTU - British thermal unit. A measure of energy, it is the -amount of heat
needed to raise the temperature of ome pound of ‘water by one degree '
Fahrenheit. A BTU is a convenient measure by which to compare the energy
content of various fuels.

Coal Analysis - determines the composition and properties of coal 50 it oan be
.~ ranked and used most effectively. Four major rankings. .

v

f/!
1. Proximate Analysis
2. ' Ultimate Analysis
3. Heating Value )
4. Other tests . 12 . .

—6-
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Proximate Analysis - determines on an "as-received basis"™ the moisture
conteht, volatile matter (gases released when cgal is heated), fixed carbon
(solid fuel left after the volatile matter is driven off), and ash (impurities
consisting of silica, iron, alumina, and other noncombustible matter). The
moisture ckntent affects the ease with which coal ‘can be handled and burned.
The amount of volatile matter and fixed carbon provide quidelines for
determining the intensi'ty of the heat produced. Ash increases the weight of
coal, adds to the'cost of handling, and-can affect the burning
characteristics. ) '

.Ayljimg;g_Analyaia - determines the amount of carbon, hydrogen’ oxygen,
nitrogen, and sulfur. . /

H

jkuouuLyaluﬁ‘- is determined in terms of BTUr,hoth-en an "as received hasis"

(including moisture) and on a- dry basis. / \ ~ ¢
Other Tests - include the determination of the ash-softening temperature, “the
free-swelling index (a guide to a coal's coking characteristics) and the .

Hardgrove’ grendability index (a measure of the. ease/with which coal can be
pulverized). -In a petrograhic analysis, thin sections of coal are studied’
with a microscope to deterpine the physical composition of coal, both for
scientific purposes and for estimating a coal's coking potential.

] ]
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s+ TuNIT '11.: Solar

3 x“ . \ . T
» . A, -~ Solar Tranamission R ' - o o -
' B. ‘Making A Small Classroom Solar Collector R .
C..  Solar Comvection ' ‘ o g
.D. Solar Radiation - o . o

"E.  Mini-Solar Collecter . . ~ -~ -~ '
j A. ' Solar Transmission . G
1. .. ‘At the end of this lesson, student eajill be able to determine the. .
differences bet;ween solar conveotion, solar uotion and solar '
radiation as energy trasmissions.” = - , ‘ PR

‘2. Approx. time' One week. e , o G

3. Procedures o T o L
a)An introduction leason ‘on basio aolar energy. ' IR LT
1.. - Experiment: student will take candle and:light it.n Closely et

observing flame, be will cup his hand a safe ‘distance over t‘lame
until he feels. the conduction of heat. ‘Teacher will then
explain this is a. form of solar conduotivity. L
24 . Experiment. - student will take'wire about one foot lons and :
.. place in flame until he feels conveotion of heat. Teacher will
o " then explain this is a form of solar oonvection. v
o 0. 3. . Experiment: student will take hand and- place along side ot‘
; : .7 flame until he feels the radiation of heat. '.l‘eaoher will then
explain this is a form of solar ra'diation‘;

4. Evaluat.ion. ; ‘ o
S a) -students will be able to det;ermine for themselves what type of
_— .. - energy transmission would be best auited for varioua purposes.
b) teacher evaluation. : :
5. ) . Further activities.,_.,. U S e
a)  Field trips , : ,
b) " Films and slides. . T ' s
Yoe) . Individual or group problem solving techniques
6. Resources' o
- 8)4 - Energy Future, 1979, by l}obert Stabaugh : .
b) ‘Supplementary_ Energy Sourcé by Amoco T &

. ¢) Solar Projects by A. Joseph Garrison
B. Hals:lng a S ﬁ'” Classroom Solar Qn’llsntnn

1. - Objective: . students will design a small solar oollector using common ‘
household materials. . .

2. Approx. time: One week (s”tu‘dent_projects) ,




L o AR
"~ 3. Procedures: have a small group of students gather the following
materials: . : C - -
a) small box (cigar box axze)
£b) 3 ft. 1/8" plastic hoses
c) 2 .8q. ft. of black ‘visqueen -.
'd) clear plaatxc wrap ' :
i e) .'quart jar with 1lid : ‘ L
£) " tape, glue, punch, hand dr111, 1/8" b1t '
- .

Process:
" a) glue vxaqueen inside box
b) - drill holes 1" apart on side of box :
c) :loop hose through box, leaving long ends to jar . :

- d) punch -two 1/8" holes in top of water Jar/place box towarda sun

°  and raise jar higher than box }
T s oe) siphon water through, collector and place "hoae enda in jar, try
' to remove all air 1n hose L
. t :
" &4, . Evaluation: at the end of thxa experxment, qudent will be able to

: 1dent1fy the following: : :

" a) _ radxatxon -/ ghort wave radiation s kxng the collector 18.‘

o tranaferred into long wave (i.e.), ngiimenergy : ¥
b) . Convection # the dxfference in water perature in the aolar

*collector and jar causes: the heat to move provided thé collector

is lower than the jar - this proceaa is called thermal
siphoning. L
c) Conduction - the tranafer of heat from gne medium to another.
: The water is in close contact with the tube it is circulating
through. ‘Ag, the. water moves due to convection the vater gains ’
energy in the tube due to conductxon.

Student v111 correctly label the followxng.

) SUN . - .‘ ‘ o . . T _..,,..’.v_,‘.i_»,,,.i_.4“,,‘,._ PR

A. Radiation " Collector Tubing =~ . = - dar
B. Convection o - . ' e S o 3
C.. ¢onduction : . | 3 S A.';Radiation : ;
. A, Radiation .+ .. . B. Convection - . ..
T , ~B. Convection : R C. Conduction .7
C. Conduction * > - :
1. ‘Energy tranamxtted from th?“aun, atrzkxng our body and makxng us
feel ‘warm xa an example of _ . o« ol
2," A vire becom:ng hot when ve hold 1t in a candle flame is‘an 7
, example of : . :
’ o s s
¢ . -
i




6.

C.

2.

3.

z./"

-

-

# ~ ‘ B
.. :" D Ly ) vl ' 5 ’
;3. ' Temperatdre differences at the bottom and top of a room are due
0 to o . - ‘
- _‘ 4 . /I,' . 3 ‘.. ) » : . . . . . ‘ ‘ V ’ .
Further Act1v1t1es' o o T
a) . Field trips _ _ _ . . S
b) ' Films and slides : ‘ = - ‘ <
c) Ind1v1dua1 -and group problem solv1ng technlques o
hesources." d
a) / Energy Futu;e, 1979 »by Robert Stobaugh o
b) /* Solar Pgo]ects, by A. Joseph Garr1son S ' .

Solag Convgctlon

,f \ EET N . o
. Objective: After this lesson, students ‘Will understand why water

nvects better ‘than a1r..v. o Lt o

Approx. txme. .One'perzod - : ' ‘ ;///ﬁ\\\\ _‘ . R
Procedure: Place one egg in an oven_set at 212 degrees. Place another

egg in boiling water. After f1ve minutes, remove both eggs, open and

.examine. : o | ] )
Evaluatlon. : e T : 3 _ S
a) ‘class discussion on results of experzment. Concept to be-

understood - liquids are much better than gases (air) at causing
heat flow from an surface. Sl *

b) teacher evaluation - L )
v - N - g : ceg
'Further Activities: . : o $>
'a)  Field trips ' ) :
b)  Films and slides
<) Individual or group problem solv1ng technlques
: Resources.

. a) How to Build a Sglg; Heater, by Ted Lucas

b) . Solar Projects, by A. Joseph Garrison

. Solag Radiation

L.,

Objective: Student will understand that color is an 1mportant factor in
so1ar rad1at1on : :

Approx. time: class period

‘Procedure:. Obtain ome 3 X 50 piece of black cloth and ome 3 X 5' piece'

of white cloth. On a gunny winter day,’ p1ace the pieces of cloth on the
8NOW. After oné hour, have studenta examine and explain the results.

o ‘~ -10- 18
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~Evaluatxon. : . "1

a) ‘class dxscussxon.- Concept to be underatooﬂ - the snow melted
much more quickly, under the black cloth because the black one
absorbed more solar, radxatxon.” The vh1te cloth reflected the

' Sunlxght. . ,

b) Teacher evaluation. . 3

Further activities:

a) Field trips . . -

b) Filwms and slides : A

c) Individual or group problem solving techn1ques _ v "
Reaources. |

a) How to Bujld a Sglag Heater, by Ted Lucas
b) §glg; Projects,’ by A. Joseph Garrxaon

Mxn;-Solag Collectgr

Objective: Studenta will be able to demonstrate the abilities. of
different colored objects to absorb and retain aolar energy.

Approx. tir '.ne week (student project)

Procedures: Have a emall group of atudenta'gather the,follqying
materials: .

a) six 8 oz. atyrofoam cups with lids
b) gix small lab thermometers T
c) six different colored felt-t1p markers
- d) timer (clock) § .
e) graph paper
1. students will color each cup except one vh1ch vxll be the .
"control" cup.
%: - £ill cups with water, cover and place thermometera through
. center of 1lid - :
3.  'place cups in the sun
4, ~ record temperaturea at various tzme intervals and plot data on
. the graph paper o . ; ot
Evaluation: :
a) student_group wild make a clasa preaentatxon report1ng data o
b) have class discussion using' results: :
c) how they can be used in.a atudent desxgned solar collector '
d) teacher evaluation '

Further activitiea:

‘a) . Field trips
b) - Films and slides -
c) Indxvxdual or group problem aolvxng technxques

A

<«
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Aruitoxt provided by Eic:
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! I . .
‘Resources: . ; i -
e nny_:.g_mm_a_s_ohr_nﬁt_gg “by Ted Lucas ‘
b)"’ Energy and the We Live, |by Melvin Franzberg
c)

Solar Projects, by A. Jqseph Garrison -
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UNIT III. Petrolewm . - . )
A. . Recovery‘of 0il o f -
*B.  Items That Use 01 e T

A,. nﬁnm.nr.ml
’ f1. After this lesson, student will understand why less than one third of
) the o0il in the ground is recovered by primary recovering methods, i.e..
drilling and pumping. ‘ .

“

2. 'Approx. time: one week
. o0 ¢
3. Procedure: ' S
, a) teacher will introduce the process of the primery recover ef oil
T A Experiment materials needed:

A ! A. one liter Jar _
' ' B. one can of motor oil - o
: C. one finger control sprayer (like Hindex)
D.  #80 mesh screen ' ,
E. one liter of course sand
- F. one gallon of hot water
2. Process for primary recovery:
A. pour quart of oil in large empty Jar - '
B, place sand in jar until all oil is absorbed in~sand
C. cover suction end of sprayer with mesh screen
D. push suction end of sprayer to bottom of jar
E. have students pump as much oil as possible from
. simulated well
F. - have students measure amount of oil recovered
G: have students calculate percentages of oil extracted
compared to "oil “etained ‘
3. Process for secondary recovery
A. After all possible oil is extracted by primary recovery
have students pour boiling water into simulated well
B, Have students pump as much of the remaining oil and
~water solution into a graduated ‘eylinder -
C. By having students exam collidal suspension have them
. - determine the amount of oil recovered by this secondary
T recovery process -

- ¢

4, Evaluation°‘

. a) < students should be aware of the primary and secondary recovery
. systems . .
b) teacher evaluation
K . . -

5. Further activities: S
.a) Field trips ' v :
b) A - Films and slides
c) -Individual or group problem solving techniques
d) Discussion items

- @

<



6.y Resources: ) ‘ ‘ <o
/. a)  Arco's Elementaly School of 0ii Projects  ° .
- 'b¥ Energy by Melvin Kranzberg o TN . .
) .¢) + 04l In Depth by Amoco A e L

' B.  Items That Use Oil .

1. - Objective: after this lesson, Student Hill be able to identify items -
: th&t contain oil . . ’

-

- 2. Appl‘ox. tim s o IOV A e AN .i-_}_..... R
N - a) using common classroom items, student will discuss why petroleum'
:)‘ . is important in the development of these items: .
Examples. | ' |
i 1. B°°k5 . % . 6. Plastic cups
. 2. Carpet- ' ' 7. Paneling '
3. Sport Equipment 8. Fiberglass -
4, Window glass ' 9, Vinyl
5. . Desks o 10. Clothing
q, Evaluation. o k “
. . a) . - students should readily understand the importanee of - petroleum
) : ~ and its by products
b) teacher ‘evaluation

5.  Further activities:

a) - Fleld trips
A ) Filws and slides '
c) - Individual or group problem solving teehniques _
d) Disoussion items . , .
6. Resources:' | | I

a) _Qil_J.n_D.e.uth by Amoco :

a1l




UNIT IvV. HEAT PUMPS . P Te
oo ‘
Title:', . Heat Pﬁmps. An Energy Alternative-,,gﬂ’
B . . ‘/,,/. . B
Concept: As the fossil fuels of today becone increasinsly
difficult to obtain, thg electrid powered“ﬁaat pump offers an

C | ‘/53' energy efficient optiéﬁ/ ' ’“4‘ o . .
Lesson I: "Compression and /Heat .- f/ !
esson II: "~ " The History an ; rinci 1e£ of a Heat Pump
. Lesson III:.”~  The History a W~princip of a Heat Pump
—-——kLesson ‘IV+—— The-History-dnt/Prin jplds of~a~Heat—Pump ——
: Lesson V: Practical . o

Ap ';f\ationfdf Heat Pumps -
pLL # ‘of Heat Pumps .
tioﬁ/of Heat Pumps S

Lesson VI:
Lesson VII:

Bt

vas L S ‘
Ap.pr_ox._leas:hin&lim Jne- instructional period. 4-6 Jr. Sr. High
. T S : LA e

I. Diagram’and Ieg /e by teacher - to show progression of steps, uhat
' actually -oco! P,

II. Audio visual id -~ filmstrip and/or short film - to illustrate same
- III. Demonstrgtioﬂ = ' hands on experience

o Baskegball pump - feel heat bei ng generated on needle
Fire syringe - low kindling pdint allows burning to occur

12/volt compressor - monitored for cylinder head temperature
d : and temperature discharsed

Exﬁlngnign=3 Same or next day quiz (oral or uritten)
Enn&hﬁn.&gﬁixi&igh: ) Individual or group projects, reports, problenm solving

Resources: materials available
Prentice-Hall,. supplies - fire syrinse

Bullfrog Films: Rill Loosely's Heat Pump -
Compressor can be obtained at automotive stores, hobby shops

'Lesson II: The History and Principles of a Heat Pump

n®s,
* ) ( )
Srade Levels: 1&-6
F7 . ' . o . - c ‘ v e

Dhisstixgs: -students uiil

1) " describe the development of the heat puzip, .
2) draw a diagram of the heat-energy flow principle S
3) ° apply the heat—energy flow principle to the process of the heat

pump , .
Time: 2-3 instructional periods -

Vd
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Progedurea: . | ..
. 1) disouss the relationship of the refrigerator and tbo heat pump
and how John Corrie gpnd Lord Kelvin both used this same )
P principle: compressed gas (air) causes temperature to rise !
. 2) '+ assign homework task: ‘have students examine the freon systems
used in their refrigerators . } - ,

3): discuss. the principle of heat-energy flow: heat, energy Hill
flow naturally from a warmer area to a cooler area .. i

y) draw a diagram of the heat—energy flow =, use chalk board or
h overhead projector ‘-
5) . have students copy and label‘the heat—energy flo diagram
Y] , make a ditto of a diagram of an air-to-air heat P
7) . have students compare the diagrams of the heat=-energy f‘low and
' the air-to-air heat pump
8) _ discuss how the heat-energy flow principle is used in the heat \_
- .. pump ;
‘ 9) discuss what happens when the heat pump cycle is reversed
(refrigeration) _ ‘ N
: - evaluation can be made by: R
1) use of an oral teat
2) use of a written test (including diagrams) : 4 , : >
3) . individual projects o -
/ %) ' teacher evaluation of materials o e
1) have students do research papers on John Gorrie or Lord Kelvin
2) have ‘students do reports on the refrigerator or the heat . pump :
3) have a heating specialist” speak to the class
) visit a facility that uses the air-to-air~heat pump .
Resources:

McGuigan, Garden Hay Pub. Coﬂ, 1981 " .
2) Center for Energy Policy and Research; New York Institute of
Technology, 0ld Hestbury, N.Y., 11588

jgugunLJJI: 'History and Principles of the Heat-Pump-

Objectives:s - = -students or today need to become aware of the need to
‘ conserve and use more efficiently the electricity they all

use. As future homemakers, they need to know the various
ways to heat a home and to have a little understanding of
the basic principles, involved. This lesson is designed to *
provide this information and to show where and how a-
potential home builder or home owner m obtain faots and -
figures to use in making a deoision ab t heat. o

' Approx. Teaching Time: 2-3 days for 4, 5, 6th grade
. 2=3 40 wmin. periods for 7-12th grade

1). ' group disoussion ‘
preceed this lesson witb quzstions and surveys concerning home

22




~

heating costs, the types of fuel commonly~used, and create »o
interesat by relating to houaehold budgeting

motivation ’ % !
post ufifabeled drawing of*a heat pump and initiate contest to
name this "mystery" heat source. Winner will be awarded free Y
time in accordance with class reward system. One week or less

.is enough time P

b

class work

‘a) _after naming or identifying the heat pump, keep mood of a

mystery - more or less depending on age group of students -,
and assign research from:
heat pump companies
community resources - i.e., area engineers, users if
possible, home and/or cOmpanies
teacher prepared data -
b) presentations
hand out sheet of schematic of heat pump and label together.
Keep theory discussion basic and simple. Discuss:
1) any data received can be discussed and placed in an
interest center
2) if possible, make a field trip to a home or businqu
which uses a heat pump. If not, investigate the
possibility of obtaining a small unit to place in class
and to demonstrate’ C,
: teacher decision will be necessary in choice of written
" work, true/false, find the error or just a point system for
research accomplished. Grade level, maturity of student fo
understand this concept and materials available will affeqt
degree of evaluation practical. As a goal, the following
facts should be covered:
a) . the heat pump and the refrigerator use the same
" principles, compréession of a gas to cause its
temperature to rise .
b) T.G.N. Haldane made the first heat pump in Scotland in
- 1926. It used electricity for power and extracted 2 to .
3 times the energy his heat pump used, It was used for
homes up through the '1950's and 1960's but compression
problems resulted in limited sales
~e¢) the 0i) Embargo of 1973 resulted in sudden investments
to improve alternate methods to heat homes and :
corporations. This brought renewed interest in the
. heat pump and the fact that. itQQ\Fes more efficient use
- . of the electricity it uses e
d) heat pumps multiply heat. The compressor raises the
‘low temperature heat to a temperature that .can be used -
. . for heating. Specifically, in the summer; the pump .
removes heat from the interior of a building or home
and discharges it outside (air conditioning) In the
winter, it does the opposite, extracting heat from the
outside and pumping it into the building. It is more’
efficient than conventional electric heating because
the heat pump can produce up to 3 times as much output
'-»in thermal energy as it receives in electrical input

-17-
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T
Lommenta: ' . .
. 1) this conocept. uses basic prinociples, but comprehension by the
! ' students will be determined by their sophistiocation apd
‘ experience. The -teacher must determine the dopth of study

' . praotical to inform his/her students about this heating option
2)  the ingenuity of the feacher can motivate interest whether a
- .mystery approach, ggi:noe fair display, space age needs, format
be used : v _
3) . the accompanying schematic ocan be used to make a transparency,
dittos, a poster, a game board and can be oolor coded to assist
in understanding its operatjon } 5
make use of all and any commupity resources. Jdeally, a small unit
 would be obtained and used for demonstration. N

As other options are investigated, compare and diéplay, '

1) CALMAC Manufacturing Co..5) Poster - Enargy Search
150 .BRUNT ST. ) N.S.T.A. Publishing
Englewood, N.J. 07631 - 1742 Conn. Ave. N.W.

(makes water source heat pumps) Washington, D.C. 20009

, (45 and $2 postage)
» . . e . . /\
. 2) , CARFIER Air Conditioning Co. 6) Book: Heat Pumps - An Efficient
' CARRIER Pkwy. ' Heating and Cooling Alternative,
Syracuse, N.Y. 13201 Dermot McGuigan, Garden Way Pul., Co.

(make 6 models of the weathermaker) Charlotte, Vt. 05445 €1981

3) - FEDDERS Corp.. 7)  FACT SHEET: DOE/C5-0088 May 1979
Woodbridge Ave. HEAT_PUMES : o
Edison, N.J. 08817 U.S. Dept. of Energy, .
. . (makes water and air source) Technical Infor. Center
P.0. Box 621 " ' S ' '
Oak Ridge, TN. 37830 Ty
L) GERVAIS -Bquipment : .
9295 Fargo Rd.
Stafford, N.Y. 14143 o 7

(water source heat pumps)

v

Lesson IV. History and Prinoiples of Heat Pumps

p~> ; B ) ~ ' ‘ ..
Objective to inform the students of both the developmental history and the

operational principles of the heat pump systenm

-~

Time Lipe: Min. 8 hrs. Jr. High and High School (teacher discretion)

1) lecture by instructor incorporated with reading assignments,
audio visual aides and use of guest lecturer with expertise in
the area of heat’ pumps e > .

. . .ﬁ"': : R   7-18-’ .




2) .have studenta draw and label the heat pump system which would

' inolude #pfilow diagram and a brief explanation of what ocours
within the heat pump system. Eaolj student oould oomplete a
written and/or oral regért on the historioal aignificance of the
heat pump system . ‘ u . . N

Evaluation: written or oral tests and teaoher evaluation of students®
> : performanoce and comprehension

Furthar Activitien: individual reports on an indeptﬁ study of operational
prinoiples or on pi;?eer individuals in the rield of heat

umps
pump 7

Published by Ballantine Books -
Edited by Robert Stobaugh and Daniel Yergin

Heat Pumps
U.S. Department of Energy ; ;
P.0. Box 62 - w
Oak Ridge, Tn. 37830 -

\ b Bullfrog Films . ”

\ Yo Oley, Pennsylvania 19547 ()

‘lasson Y. Practioal Application or Heat Pumps

hﬁjggpizg: to provide the students with information on the uses of heat
; pumps and what it means to their environment
%

‘Time Line: Min. 8 hrs. Jr. High and HIgh School (teacher disoretion)

o '
- .
. B

1) text readings, lecture, read any and all state or federal heat
pump proJect reports, audio visual aides and possible lecture by
experts or researchers in the field

2) have students<analyze the practioability of the installation, of

: the heat pump.system in their| own home complete with a material

and cost analysis. Students could also write a report on the

- efficiency of the heat pump system versus standard fossil fuel

‘systems : )

. Evaluation: Each teacher should gear suggested activities to the class level
: without a great deal of technical Jjargon. Written or oral tests

- and teacher evaluation’ of students' performance and '

comprehension can also be used to evaluate lessons.

h Enz&hgn_Agtixi&iga Individual research and reports on experimental activities
in the. field above and beyond standard practices. Have students
poll and report on a cross section of private owners in the area
using heat pump systems \ .

-




i \ J LAY
. a *‘ < \) "-vc‘
Repourgen: Enargy_ Futura - )
, , Pyblinhed by Ballantine Booka N S
> Edited by Robert Stobaugh and Daniel Yorgin
Hant. Pumpa .
U.S. Department of Energy C ' \
: P.0. Box 62 : '
{ . Oak Ridge, TN. 37830

_ ‘ Evaluation of Water Sources Heat Pumps for the Junaau

Alanka Adea -
Alaska Power Administration

AR

Lasnon VI. Praotioal Applications of the Hoat Pump
Objegtiva: Information provided in this 1esaon will show how nnd where tho

heat pump is presently being used, the advantages and
* _disadvantages it offers, and its future potential use.

Approx. Teaching Tima: 2-3 days 4, 5, 6th grades
_»2=3 40 min. periods 7-12th grades

rog:

1) Group Discussion - this lesson should foli;w within one or two
weeks of Lesson I. After the initial investigation of the
history and basic principles of the heat pump, a discussion can
be suggested concerning the practicality qf using such a system.
Students may be assigned to gather information. The teacher

d might pre-record a cassette or two for the listening center
Yo covering the following points of information:
A) - there are several heat sources used: air, water (well
water, surface water, sea water), solar, earth energy.
B) the installer chooses the available and most economical '
source to use
C) _a survey might be made of local home owners and businesses
to determine use of the heat pump and which kind. This
should be recorded in graph/survey form . .
D)  advantages of this system include:
1. --the heat pump is cheaper to operate when its oost
. effectiveness has been studied in advance and is most
L ' efficient when required to raise the least number of
n " degrees of temperature
2. =--one heat pump provides both heat and cooling uaing
only one system of distribution
3. «=a heat pump is clean and safe
4, «-a heat pump can be made to use any constant supply of
low grade heat . - *

E. . disadvantages of this system include:

1. the initial cost can be 25$ or higher than an 011 or
gas furnace

2. some units are noisy. Care must be taken in selection
and placement of a unit S

26
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3. _there is eome queetion ‘of the continuins ability of the
unit to reverse its process from warm outside weather
‘to cooler.outside weather and accommodate its ‘need. .
Extrene. differences in olimate decrease the pump's

efficiency s
o . F. continued future use of the heat pump eeems contingent on:
s o, : o 1. the part of the country you live in (a warmer climate-

requires less "work" from the heat pump, where the: ~ .-
. : ; : ‘difference in outside temperature varies within 20-30
. N : . degrees from summer to winter) o
- 2. whether installation is to be in-a new home or businees
~ or refitted (larger ducts are needed in this system)
3. the improvement in the compression mechanism which has

_ provided some problems of noise and breakdown . e
_ , 4, a lowering of the. inetallation coete of this eyetem L
2. information recording: ' b

a poster may be added to the dieplay oenter lieting the facts '
‘obtained from listening to the tape(s) and the discussion.
Individual notebooks or folders should also be added to. At .=
this point, some opinions should be forthooming. These aleo can’
_ be recorded , :
Evaluations ‘ _ l
teacher judgement nust determine suitable aseessment of underetanding

' student has achieved. Care ehould be taken in level of difficulty
» selected . ,

Comments: it will be very helpful to obtain pamphlets and booklets about
.heat and energy conservation, heat- pumps, and comparative
C information from homeowners and bueinesses ‘'who/which use heat
- pumps. A local dietributor, if: there is one, could assist

1. Federal Bldg. ' 3. Book ~ 1kuuajumuuL__JuLquinient SUREE
Fairbanks, AK 99701 m&mm;mmmm C N
(presently using heat pumps Dermot McGuigan - ";,. . B
for heat and air conditioning) Garden Way- Pub. Co. ’ o

Charlotte, Vt. 05""5 e 1981 R

2. Juneau Experiment - 4y, Public Libraﬂg or neareet COIIege o

. ' Library : _ IR

i o o Dept..of Energy ‘Report
A " . DOE/CS-0088 May 1979
IR 'U.S. Dept. of Energy

Information Center
- P.0, Box 62 . -
Qak Ridse, TN. 37830 o

S .E?*" ,’

, Lﬂéﬂnn_III. ‘Practical Applioatione of. a Heat Pump

’i‘ﬂhJSQLi!éaé.‘etudents will-” R S E
o _a) list the typee of heat pump aystang -




' #
; 'b) ‘decide which type of heat. pump is best suited for use in '
! different 3eographieal areas of the United States : :

, T ¢) . decide if the heat pump is a feasible energy alternative in

- - their geographical location ,

) Time: 2 instruction periods

[

1) discuss and make diagrams (on chalkboard, overhead proJector e
' dittos) of the three most available types of heat pumps - a) R
o . air-to-air, b) ater-to-air, c) ground-to-air e : el e
2) . discuss the loo tions in the United States uhere these heat
- pumps are used :
3) discuss the climates of these locations,
4)  have students infer why|a eertain type of heat pumpkégybetter
suited to each region.
- 5) have the class debate and reach a coneensus as ‘to which type of
heat pump would best he uited to use in their location S
1) visit faeilities using the different types of heat pumps A
2) " make a map of the United States showing where the dir?erent -
types ‘'of -heat pumps are being used :
R . . .

1huuijmpn, An Efricient Heating and Cooling Alternative

Evaluation of Hater Source Heat Pumps for. the Juneau, ‘Alaska -
. Area, “Pacific’ Northuest Laboratory, Bichland, Hashington 99352

32

S e




UNIT V. Conserving Energy
'ggngentn: Energy can be conserved by being seleetive in ehoosing design

and materials to build a new strueture, by - upgrading an existing:
struoture, and by re-examining-our daily use of energy

- _“resourees. T SRR - T
" Lesson I1: " Cheigces. Available in Design and Materials for New |
,////// Construction . , -
Lesson 1I: New Construction Alternatives _ ' :
Lesson/III. Retro Fits and Upgrading of Existing Structures'_.
"Lesson IV: Consumer and Individual Use of Energy °
Lesson V2 A Consumer and Individual Use'of Energy

Lesson I: Choices Available in Design and Materials ror Neu
: Construetion

Objectiva: = this lesson will show examples of new and old building designs
. .and information about various types of materials, (their
characteristics and strengths) currently being used in new
eonstruetien to make best use or energy efrioient goals.

An.nr_ox._:rs.anhina.nna Grades U, 5. 6 3 days
» , A Grades T7=12 1=3 periods

Procedures: ‘ -
1. - make use of audio visual materials to show students.
' a) designs in solar heated homes, wind-generated-pouered bomes,,

earth enclosed structures, super-insulated buildings - 4 :
Building in the Sun, m_mﬁnmmm.ﬂome (Bullfros
B Films) .
: © b) -‘examples of buildings designed for speoirio climates and
v ‘specific purposes - -see enclosed sheet .
‘ . ¢) . several stages in the construction of a building designed to
> ; : conserve energy and to be energy erfioient - Buflding the
‘ Solar Home ~ U.S. Dept. of Energy : T
. 2. initiate student research from: = .
C .a)  the school and/or local library .
: b)  local architects and engineers
¢) - building supply stores . .
3. ~ present teacher lecture using information obtained from adult '
‘brochures and books and incorporate discussion with student
" reports of their. results and findings.¢ Be sure the follouing
points are covered:- - ‘
a) - a ‘wide variety of designs and materials are available for o
B - use by the potential builder for ‘homes; businesses, schools --'-
, b)  information and advise are also available from state, . '
~ federal and cooperative extension’ agencies - ‘
¢) the new builder must plan well to make the most efrioient .
' uses of the energy. available in his area - he must consider
the structure best suited for his: elimate, his budget, the‘_,g
. purpose for the structure ‘ .
d) a great savings is possible byddoing all these thinss

v
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" Evaluatiop: oral and writpen evaluation by students of information ’
uncovered. For teacher, consider whether more A.V. might help
illustrate this topic

e,

Lommenta: - if information is limited, a teacher prepared tranaparency ,
coupled with a speaker might assist in’ presenting information

@

3: community resources suoh as energy offices or the
Chamber of Commerce might combine with student researoh to
present an evening program for parents ‘ :

-Bullfrog Films: A Building in the Sun - solar and architecture,
Oley, PA 19547 ' ’

pJ&uijuJuLEzgntien - solar homes in the Canadian snowbelt
Log House - detailed view of a modern log house under construction o

Books: Ear_th_Shal.LanesLBoualng.D.aﬂlsnﬂ- prepared by the Underaround
. Space Center, University of Minnesota ' ,
Van Nostrand Reinhold COmpany NY 1978

Pamphlets. Local El&ension Service

- "Building The»Solar Home" - U.S. Dept. of Energy, Report #2
June, 1978 HUD-PDR-296-1

"Math® 16 Energy" - U.S. Dept. ‘of Energy, Aus. 79. aun/uaam-oz i

/
"Netuorks. How Energy Links People, Goods, and Services"-- June 1979,
DOE/CA/3841=1

Lesson I1: New Construétion Alternatives
: - O Materials '
b. Designfhyilding Techniques

’ thgstixe? To provide the students with information and an. understanding of
A what is available, and how it can improve their environment and-
the retardation of energy consumption in the Horld today.,

!

Time Line: Min. 10 hrs. ,
lével:  Jr. Bigh and High School

- Leotures, readings, field trips,- audio visual aides and guest leotures
by experts in the field. , ~

In addition to the information 5ained by the above methods and input,

students could conduct- -interviews and reports-on new. construction within
—~ ‘ their area: and contrast it in report form (written or oral) with the
alternative methods they are learning about. If the course is a

r'.
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vocational class, have students construct a wall section using the new
meterialc and building tecbniquec. ' -

Evaluation: Tests, cra]. discucciona, teacher evaluation of reperts,

comprehension level of atudents and oral discussion. .

]

Further Activities: )
Have students conduct acosﬁ analysis on materials available and what

the cost differential over traditional materia.ls used in ccnatruction
would be.

Resourcea: 'Wmﬁmﬁmmml, A Handbook for
. Builders and Developers, Nerth Dakota Energy Extension Service
Progranm, .

v ' . "Vapor Barriers for Log Houses," Building in. Alaska (reports),
Cooperative Extension Service, University of' Alaska.,

Designs cf Rocfs fcr Northern Reeidential Construction
Alternate Details for Northern Residential Construction-
Bullfrog Films, Oley Penn.

wmw The Underground Space Center,
University or Minnesota.
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' R Value ~2 meterials eblllty to reslst heat ﬂow or heet Ios. : o Lo - -t--*_ . '

MATERIAL  FORM ADVANTAGES' DISADVANTAGES  R- u- SPECIAL NOTE
. VALUE VALUE
) PER -
' ~ INCH
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© - blankets, bats . resistant -7 lrritate skin . 7 ‘whendamp
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\ ' grade floors '
. Cellulose.  Loose fill Permits instaliation - Must be treated for - 3.7 27
© through small holes fire registence .
Urethane - Foamedin ‘Highly efficient Can lesk through loose  6.25to 1610 Requires
place S ot 7 wall boards or other 8.25 12  professional -
‘ et .0 it .. . openings : ' installation
T L . "'.‘_."hf_.‘*".:._f: '71. SN ; ." h\".;.‘.l ;;\_;“" rt @ WP e . .. e e o L oem
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" / ‘R "16 example. Fibergless R 33 - 1-.-.30- 33 f' ."_.:"__":_,'l:_ T Sl E
U Value — the amount of heat (BTU ) that pesses through a square foot of material each hour for each degree of '
v tempereture difference between the insade end outslde. The U Value is the reclproeel of the R Value. : o
L . U-Jﬁ exemple Fnberglass U 30-1—3.3- 30 o R
BTU ~ Bﬂtish Thermel Umt - the amount of heat requared to raise one pound of weter one degree of Fahrenheit ’ ‘
temperature. : _
N ©
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Thickness

* Thermal

Trans Wnlgm/Aru Expansion Eeose In Sheet Bixe
Uin) mittence {in/ie?) ©r Va0 Hendling Strungth th) Remarks
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P ‘ Fllon w/ Tedier ~ 0.86 0.25 © 230 Very good Very good 425x16 . Msximum temp.
: {Vistron Corp.) . o . i 300°F
Flexiguard 7410 7 mil 0.89 0053 . - ' Feir - Good 4 x 150 Maximum temp.
(am) . " ralt T 278F
I n
| Tedier amil 095 0.029 .2.80 Fair Good, some w0633 4B yesr lifetims
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Leonon XIII: Retrofits and ,Upgrading of Existing Structures

b
¢ Provide information about how present struoctures ocan be improved
) tofmaximize energy connervabion. }

Iima: Two teaching periads. Leveél 4~6 grades. .
Proceduren: ' ' . s

1. Discuss R-values of materials in building construction - Iipn on
Jnaulating an Exiating Housa, Axel R. Carlson.

2. A—V—Mateéiala:' Overhead Tranaparency film or film strip, if available.
Bullfrog Films: Log Houge, Living the Good Life.

3. Student Research - library, extension service, local contractors and
architeots. -

4. Student made diagrams and/or projects. Do lessons 1, 3b, 6: Soience
Activities in Energy-Conservation.

5. Student displays of materials.
1. Interview resource people. : : , ”

2. Evaluate their own individual home construction.

-

oy Evaluation:

1. Written and or oral tests.
2 Teacher evaluation of student materials. . - g
References: , . . .
1, J v : A Handbook for Builders and
4“ Developers, North Dakota Energy Extension SERvice Program, North Dakota
%/,: State University, April, 1982. | |
‘} P_i“ﬂ o X s
" @®.  Bullfrog Films '81-82 - BmL.to_mLm_ﬂaaLin.lmr_.ﬂQma
3.

Carlaon - Univeraity of Alaska Cooperative Extension Service.

t

ngagn,llz Conaumer and Individual Uae of Enargy

. thﬁs&ixﬁ} To show that we should investigate our daily use of energy and its
~ relation to our environment and try to reduce waste. By doing this, it is
poasible to maintain our standard of living.

. ) ' \
mwmmmm_nm: Grades 4, 5 6 2-3 days, grades 7-12 2-3
. teaching periods. :

;) B o | e
ERIC T a9




- Progeduraen:
L\-

'I. Assign utudontn uotivity oards of experiments that illustrate our daily
~waste of energy - Sotencs Activities in Energy Consecvation, U.S. Dept.
of Energy.

II. Present fiims and/or f£1lmstrips to further suggoest our dependency on and
inefficient use of our energy resouroes, and some wise
ohoices/alternatives available - Bullfrog Filma - "How to Keep Heat in

' your Homes," "The Home Conservation Seriea. .

III. Arrango diuousnion‘groups with students reporting reaults of exporimentu

and opinions of T.V. presented. .

IV. Provide students with statistios which utrengthen argumenta for the naod

to conserve our energy ~ Ihe Energy Wipe Home Buyer - HUD Sept. 1979.
Also see attaohed sheets.

Evaluation: Student reports, oral and/or written_testa, oreative thought
about the problem and possible innovative solutiona.

ggmmgnjn:' Adjust number and type of experiments to suitability for students,
80 that experienoen meaningful to them in their environment willrooour. '

xxﬁendinghAgnixiiina: Students might make .study of energy sources and uses in -
their homes, and graph statistios involved. This information ocould be :
oombined with Léssons I and II to form a workshop for other astudents and/or -
parenta. ‘

-~

Resources: Pamphlets: . ' : -
o~ - John Christensen, Kemdall/Hunt Publ.
Co., Dubuque, Iowa; ’ .
Conservation ——Science Activities in Fnergy, U.S. Dept. of Energy, March. -
't 1980, Teohnical Information Center, P.0. Box 62, Oak Ridge, TN 37830;
Ine_znemy_um_mm_ﬂmn Sept. 1979, BUD-PDR-MZ(Z). Wash. D.C.
20410, ,
Bullfrog Films, Oley PA 19547 ~ - _ . ~
"The Home Conservation Series® ' :
"How to Keep Heat in Your House®
nLiving the Good Life," (grades 6 and up) .
"Toast," (grades 3'and up) _ ; ' _
®Go," (grades 1-U) ' - '
‘"New Western Energy Show" (grades 1 end up)
"Pedal Power," (grades 3 and up)
Extension Service pamphlets, speakers -
Amoco Teaching Aides, P.0. Box 5910-A, Chicago, ILL., 60680, fnee booklets and
pamphlets.

Lesson ¥: Coneumer'and'Individual Uee”of Energy

»

Objectives: Students will evaluate and~pr&dtice energy conservation in their -
veryday lives.

Q rd ' , | 27~ &y
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~Save Energy

The most important single element In determmmg fuel -
gconomy of an automobile is the attitude, experiénce, and
driving techniqus of tha person behind the wheel, If you

-+ bacome & real proend a safe driver you should getat leest
30 per cent better mileage than 8 poor driver,

Slow down, I's o of the most mperiant and prectlcel

 things you can do to save gasoline, Wind resistance and
power losses dug to internal fiction in the engine, and tre
flexing, increase rapidly with car speed and require more
energy and gasoline to move the car. ; ‘

Here are Some tips for coneervmg energy When operating
your automobile:

~ Gasoline

. Use gasaline of proper octane rating. Using loo Iow o
0£tang rating may causeknock, Severe knock may resultin
enging damage. Premium lead- fra8 gasoline s designed
for cars that arg in tune but knock when lower octane

alter the ignition is tumed off,

Tires and Brakes -
@ Check tire infltion pressure at east once & monh,
preferably when tires are cold, For best mileage and for
drving on long trips with heavy loads, inflate tres to the
manulacturer's racommended pressures, Underinflated
tires can decrease fuel economy by as much as one mile
per gallon,

Consider using radial tires. They give beuer muleage per
gallon and usually last longer, \

| @ Make sure brakes are adjusted comectly, Draggmgbrekes
reduce gasoling economy.

gasoline is used. It is eso helpiul where thera is runon

1

n'\ PRRLIErY SN TR A

delng Skllls . - ‘
) Smooth, steady acceleration can save as much 88 W
miles per gallon, eompered fo lest jorky stants,

" mora miles por gallon 8l 65 than'at 70, °

—0 Keep speed constant when on thé highway and driving
- conditions permit, Repeatedly varying speed by five miles
. parhourcan reduce gas mileage over one mile per gallon,

" |~@ Avoidrequentlanachangesonthe highway. ' ssaferand
saves gas, too, Bursty of acceleration may use fuelatten

times the normal rate,
tace the engine when the'car is not moving.

withsafediving, Pace yourdrving with the vl lowand
anticipate stops. Lat the engine slow thecar.

© Unnecessary use of air conditioning can cutfuel economy
8 much 88 two-miles per gallon

@ Use your car wisely. Drive when you ned 1o, not -
needlessly

\ o
i 1
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-9 Dnveatmoderateepeeds Mostcars etabout20percent ,

] Donndletheengine forexcesswe lime periods, and don't )

- Driva defensively, Use the brake as litle as is consistent *

Maintenance ‘

Peak energy-efficient performance in an aulomoble s
obtained through proper maintenance. A good tune-tp
cen nmprove mileage up to ten, percent.

or safetyendbelteropereuon follow the speculucauons ‘

X your owner's manual,

- 1@ Install new spark plugs as specmed One mssimna .
sparkplugcanwaste uptotwogallonsol naeolmepuv \

tankful,

connections. Clean, tighten and replaceesn SR
L Sot tlmmg to specnhcauons

0 Check‘lgnmon advance mechemsm. |

1@ Inspect the automatic choke for peoper apare
+@ Clean carburetor i nacessary 1o remove gumm. :

deposits.
@ Chock for fuel leaks atal connecuon pomts

-9 Check exhaust gas recirculation syslem for prop-"
operation, .

L Clean or replace the PCV velve -
-9 Replace air and fuel filter elements.
9 Check eshaust system forselely.

. Presenteqas a public service.
X n_  For additional copres contact

(ﬁoco) Amoco Educational Seruces
B”  Public Affars - MC-3705
£.0. Box 5310-A '
Chicago, lfinois 60680

L@ Inspect the distribulor syslem. ignition wires aml | ,

Ir



 \then the Heat's On

'Gmlnn tho Bast Prformanca Out of Youh Fumaco
- und Heating Unit s Essentlal for Keaping Yoiir Homs

Warm and Comfortable, Trimming heating costs will -
S2i8 yOu Money, 10, '

Insulation Seves $86 |
Oie of the mast Important ways to consarva fuel In
‘your home Is to insulate walls, floors, and cellings,
Withina. relatively short tima. insulutlnn costs will be
more than paid fot in fel savings, Recause over 50°
percent of the heat in your house 8 lost through the
walls and cailing, and the most heat escapes from the

-~ ceilings through the roof, you'll save as much 8s 20

percent of your fusl bill by Instaling the proper
maximum R-valu insulation barrier in your attic

“Hloor or calling, Tha savings continug in the summer

Lecause the insulation also helps to retain the cool air
inside the house and reduces the amount of heat the
air conditioner must remova :

Stop the Draft
Soma estimates Indicate as much &s 1010 26 percent |

of your‘tuerd'ollar is lost through cracks. Weather
 stripping windows and doors and caulking all cracks

that provide ae leaks can pravent thls loss. Most
wedther stripping is relatively mexpenslve and easy to
install by the homeowners,

Storm Windows Cut Losses

Tight fitting storm doors and windows can reduce
your heating bills by almost 15 percent and prevent
drafty rooms, Take advantage of the sun’s heat, Let

" the sunlight warm your house during the day by

keeping the drapes open, Then shut the drapes at -
night o retain the heat,

Proper Humidity Insures Comfort

Dry air robs your house of its moisture, and requires .

more heat 10 keep you comfortable. With proper
humidification, most people can be comfartable at 2
much lower temperature than in an overly dry house

If the air inside your house s extremely dry, youcan

purchase a portable electric humidifier or add an
automatic humidifier to the duct work of your
heating system, :

Thermastat Controls Savings
When your heating unit is not operating properly, '

-~k the thermostat frst: It may be tha source of

KCrproblem. x

. To chkck"thl iﬂormosut's clflcluncv, place 8 |
 thermomater In the middle of the room where the
* thermostat I ocated. 1fthe tomperaturs incraases

mora then one or two dagrees when the bumer goes

"~ on, it mey beasign tl\e tharmosm readlngs we not

accurate,

" Once you ﬂnda setting that Is comfonable to you,

\aave tho thermostat at that mark, If your themotst

- Nolsy radmon are ofien a rasu of airin thc svmm.‘ -

is properly located and in good condition, it willkeep

* your houss within one ortwo deurm ol tho desimd ‘

1BMpRrature, _
You canalso conserve on fuel consumptlon bv :

lowerlng your thermostatsaveral degrees when notes

much haat Is needed. At night, you may wentto

 reducs tha temperatura by four o five degress. This

reduction will ive you 8 fusl savings of simart 6

_percent If used for an ulght#nour perlod every night, .
P

Kaoplng Your Hutlng S\mem Troublem

" Establish good malntenanca to keep your heating- 3

fystem running afflclentlyv This will ensure the most
mmfon and ¢conomize on fuel wnsumption. |

-~ Watch for signs that Indlcate soma problams in VOUI‘

heating system, )

1, If fuel consumption raas substantially duringa
normal winter,
2, If the burner doesn't start up promptly

3, Strange rattles or sounds In the bumef, pump, or

fan,

If your furnace turns on and off mare often

than ususl, Chack for a dirty filter,

A smoky chimnay exhaust, - |

8,  Excessive amounts of dirt or soot around air
ducts, registers, and the funace,

If you notics any of these changes or problems, try to
locate th sourca of tha troubls or contact vour

o -

 hasting ervica contractor,
These routing checks will help to keep partsof your "

unit running smoothly, On & warm air svstam, make
sure filters e clean,

Keep the lpnca in front of vents clear of obstructlng

furniture and draperies, Shut off vents ln rooms that
arenot bemgused ‘

* Youcan also make some easy adiustménts onhot

water and steam heating systems,

¢

‘ ““‘Gonlnq the Heat Blck On

-

- Yo getrid of the noise and the air, open the radiator

vonts until hot water _beglm to drain, Then pioso the. ..

s, , v

" i you ave an oll heating system, your fuel tank may
~ alio bea trouble area if it is not properly mainulnad.. L
" f youkeep your tank only pertialy filled for Iono |

" perlods of time, the upper portion of the tank mav L

rutt so keap the tank lllled durlnq the summar

- monthy, o .
. Kaeping your hantlngaqulpment in qood order Is e

extremely impomnt for your continued heating

- comfort, An annual burnet Inspaction and adlummnl |
7 lgalso ncommendad for eﬁlcient opmtlon.

A

When your haating unt stogs working complmly, L
thera are soveral simple checks that you should make -
before calling your fuel suppller, The problam
sometlmas on ba oslly f flxed wnhout professlonal

hp.

vaouhaatwitholl. \ _‘ |
Flm sat your thefmostat at Ieast ﬂve daqms

higharthanthacumntmomtempemum. L

2 Check fOt blown or loose fuses or trlppod

clrcut breaker in the main fuse box and burner
" gwitch box, Make sure that all switches,
including circuit breakers affecting the ol .
burner, are “On.” If you replace 2 blown-out”
fuse and the replacement also blows out orthe
 circuit breaker retrps, vou should calla
servicaman,”

( 3 Withthe tharmostat st above foom

temparature, press the reset button, ﬂaset

*buttons ars sually colored red and focated on
the burner control box on the chimaey smake -
plpe, and on 'the burner or burner motor,

CAUTIDN. I the burner runs for onlv (] mlnuta
or two and thuts off, DO NOT PRESS THE
HESET BUTTON AGAIN ' :

- 4 Besuretharaisoilinthetankandtheoil Iine 4 5

* valve is open, -

6, The first and most mportant place to check o

o staam or hot watersystem Is the water lavel
- gauge. If the reading i low, open the water fead
valvg o regalpa_p;oyp‘er water level, -
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Iime:

1.

A=Y Materials: a) overhead Eransparencies of charts shoving KWH ofr“

arne

2-3 class periods, levels 4-6.

Discuss amounts of electrical use in homee and types. of appliances use
Energy, Food and You - pg. 65. - ,

o "

2.
different appliances, b) films: Toast, Decision: Energy for the
Future, Go, New Western Energy Show, r.e.d.al_;m - Bullfroe Films.

3.  Student surveys of electrical use in their homes. V

y, _Student suggestions for energy conservation. | _ !

5. Individual student experiments from.sgigngg_Agtixitiga;iJLGgngx

: Conservation #'s 2,74, 5, 7, 8, 13, 14.

6. _Student demonstrations of energy saving appliances.

A : el

Fupther Activities:

1. Interview resource people.

2. Develop bulletin boards dealing with everyday practical aspects of
energy conservation. . - e

3; * Student reports on how to conserve energy.

o ‘- :

1. Teacher evaluation of student materials.

. : ~

2. Oral or written tests. .
4 . ' . -~ °

Besources: - '

1. Bullfrog Films: Oley Itennsylvanié ‘ :

A B ) o ) ) .

2. . Science Activities in Energy: Conservation: American Museum of Science
& Energy : ' ' L -

3. Engngy_ﬁazgna (pamphlet), Educational Services, . Public & Government

' Affairs, P 0.,Box 5910-&, Chicago, Ill. , A _

b, . An interdisciplinary curriculum guide for .

elementary schools, Washington State 0ffice of Health Education.u

6

o e28-



© UNIT VI: Agrioulture and Energy . | I R

m: Energy Alternatives in Agrioulture

v
Congept: Food production involves much more in- the way of energy input than
the energy from the sun. The mass production system that dominates .
_.agrioculture can be thought of as one uhich converts various sources of energy
‘into food energy. -

. Lesson I: Fuel From Farms —‘"Asrioultural Sites
‘Lesson II: Solar 4nd Agriculture
oo N Lesson III: Productivity and Energy Alternastives:in Agriculture‘
Lesson I: Fuel from Agricultural S:I.tes .
Qbjectiwps: Investigate, explore and inform the students of the potential

energy sources and methods that are available and being used, on extracting
and generating fuel from animal and biomass wastes. :

N

.nm_unn 3 hours min., ,
j Level: grades 3—12 depending on instructor presentation.

“nge_dmn -Film, -readings.-and field trip if- possible. -Students ean “conduct
experiments using the biomass activity  folder, then rollow-up with group or
individual reports to be d:l.soussed as a class.

Evaluation: Results of reports, ora1 or written exam and teacher evaluation. ,

Further Activities: Individual or group reports on agrioulture proJects _ .
within the community. Students could also conduct projects in agriculture in -
their home environment. ' ' - S S .
v

A Guide to Small Scale Ethanol Production
Solar Energy Institute -

Bull Frog Films, "Oley, Penn.

% by peterG. Cornwall & Gerald McBeath ‘ N
‘ : [¢]

U.S. Department of Energy

. UsS, Department of Pnergy

29—
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Lesson II: Solar'Energy and.Aériculture
Qniggtiyaa To expose students to the experimenting farmers are using with .
solar energy to produce heat and energy (to generate electricity)

Aporox. Teaching Time: 2-3 nclasspe_ri,odS. 3-6, T-12. :

-~
1. Activities - assign small groups to follow instructions in Activity #4
' (The Energy He Use Grade I, UvS+Dept. Energy folder), Science . .
“Actdvities in Energy, selections by teacher, Activity 9. (Asx:icultunm
.]mnuunLjuuLjh&ietx). Elect. activities and to prepare brief reports.»-l-

2. Audio visual presentations. films - Bull Frog rilms --Ihe Solar - e
Greenhouse, Solar Activities, Sun Dried Foods. Any materials available ..
from local extension service (pamphlets, slides, photos) L

3. ‘Teacher and student reports: resources for the teacher will include
' readings in materials enclosed and those available. The following
"points should be covered. ' . ’ '

a. - food has been produced ‘by the direct transfer of energy from the

sun up through the 19th century - . -
N - T - €1y mecninery “develroped thé‘héﬁ"of POSSI1 TUels v was Tmm——,
“introduced
¢. ~  today the increasing cost and - decreasing supply of fossil fuels
- have resulted in renewed use of solar energy .
d. solar heat is being used by farmers “to grow food, to dry grains
e. solar energy is being used to generate electricity which in turn

_ can heat farm buildings, operate drying bins,,run farm machinery
£, uhile initial costs of using solar energy may'in some instances
be prohibitive, they don't have to be¢. Small scale units may be _
instituted with the long range goal /[for our society being a
reduction in food costs due to effigient’ use of this energy :
o alternative - the SUN ‘
Eyaluation: -student reports, written and/or oral tests _

1.  a field trip, if possible, to a farm which utilizes solar energy

2. a speaker from the extension service
3. start a card file for students to make each card containing an original 4
idea of further ways. to use the suns energy, possibly entitle it Ihe
“_' . : E _30_ .‘ ‘, R ‘
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'RA Bullfrog" Films'

~ Books

m_sglar_ﬁmnnnnna ‘Bill Yanda, Rick Fisher, Huir Publications, Santa
Fe, N. Mexico ‘ |

a

Mn_mj.enﬁn - A, Jes Garrison, Running Press, Philadelphia, Pa.

Sun. Up, Sun Down - Understanding Solar Energy, Shawn Buokley, HoGrau
Hil1l, N.Y. . .

Pamphlets: ,_ |
U.S. Dept. of Energy . _ _ : . .

mgmm - Division Energy & Power Div., 'Anohorage

Grade Level Booklets:
’ Ensx:sx_ansl_mu p. 112

Agnimu.tur_e_am_ﬁminu, Lesson 9
e - III “.ﬁ___ e _.‘M_‘_“_____‘_‘___,._,‘.,,.N...,......x..‘»;...s..r.. e e e » ) .

_'ntl.a Productivity of Energy Alternatives in Agriculture

’

_Qh:j_e_qtiy_ea To examine the methods and effioienoy of energy alternatives used
in produoing agricultural produots. » . . -
Grade Levels: 3-12 . o

o 7 Time: 2-3' 1es'so'n.,perioc‘ls | : | ‘ o

1.  Show Bullfrog Films: a) nm_m_ﬁému_mm.t b) AVisit with Lo I.

Hodale, ¢) Petatoes, d) Haterloco Farmers, e) A Sense of Humans, f)
mmm_nmxmm ).Qanden.ﬁnns h .G.ettins.the.lmat_m

2. Do lessons 3-10 4n mmm:wummx L e {f
L 3. . Do experimenta 3, 4, 5, T, &, 10, 11 -mmummunem ]

?

4., . Do activities from section two: Wﬁw (pgs.
107-197) mnm_m.am.m S TR
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1. Oral ahd/or written tests. ST . ,

2,  Teacher.evaiuation ofi @) experiments, b) Féports, ¢) projects

._ .
1.  Have students do reports on energy alternatives_bein?ﬂused on farms
T today. R

-1
Suggﬁsted topics for these reports.

a) modern crop drying methods

"b) organic farming

¢) high-yield crops
- d) farming history

‘2 Field trips to local farms

3. Lectures and/or 1nterviews with experts in thiS‘fieid

s

4, Student sugsestions and demonstrations for energy alternatives in
griculture .
.1, Bullfrog Films: Oley, PA 19547

R L 2 Agriculture, Energy and Soclety: Interdisciblinary Student/Teacher
' . Materials in Energy and the Economy, U.S. Dept. of Energy

3. mm_mmus_:.unam BiomassI : BT

4, 7, Emgngx4_£gg§_ann_xgn An interdisoiplinary curriculum guide for
' elementary schools, Hashington State Office of Health Education

| ‘5, WMM An interdisciplinary curriculum guide ,t‘or
o secondary schools, Washington State Office of Health Education

g2




UNIT VII: WIND POWER

)
{

Concepta: - ‘ \

I Bistorical Background - 4 -

e FIy——Causes - of “Nind e

]

I;I. Measurement of Winds
,/v’ Wind Dependability
V. Wind as a Power Source
Lesson I,
Hhat: Historical background of wind power A
rﬂﬁit Student will understand the historical uses of wind power

How: I. Student shall prepare a short paper on one of the following by using
the encyclopedia or other sources:

1. Sailing vessels . A . oy
’ ” E .

2. Carousel Hindmilie’.
3. European windﬁilis
4. . American fanwheel
5. Turbines

Lime: 1 nour

Evaluation: Students shall, in a small group discussion, demonstrate an
understanding of the historical uses of wind power. _

Suggested questions:
1.  Why was wind such an appropriate technology?

2. Why did we stop using wind power?

3. How and why would you apply wind power today?;,A
| Other Activities: _
1. . Aotivity 84, jUJuijumzx DOE/IR-0037. An exoellent activity with sail
: power. _ - »/ . :

2. Activity‘#s,’W,'DOE/IR-OOW. SEPUE
3; ’Aotivity #6 lUJELim@nz!,»DOE/IR-0037. Shape of a boat.

| -33- 5 1
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/’> Have a sail boat race with student designed boats.

Read ummmw DOTPE. pp. 2-7. ‘ /

5.

Lesson II.

Title: Causes of Wind P

Eh%: 'Provg heat causes wind J g

How: g ' »

1. | Show film -~ Harness ﬂ;gd* v

.2. Group discussion on association between heat and wiﬂa

3. Reading from ngkgn Wind #Eng;gxtﬂgndbggk, suggest1ons selection p. l4.
b, Do demonstration - candle heats pinwheel.

5. lliOral discussion - unequallheacing of earth's surface c#upes windé.
nzimg; One hour. ’ '

gggigggigg; Ask these qugsciohé:

1. Does increased heat mean increased yind? 
. 2. 1Is this true - no heat difference, no wind.

bc ¢ Activities: ' [ |

,l.u,./Use candles of various sizes and pinwheels to &etermine which causes
- . faster movement.
2.. Do activity #8 from Science Activities in Energy H;gd nger, DOE. Thi;

is an excellent activity on propeller constructxon. .
,3; Do activity #9 from Science Activities in Ene;gx w;nd nggr, DOE. This

activity deala,w1ch propeller size.

Lgsson II1.

"Ticlg:'

Why:

Lime:

Measurement of Wind
Show or teach that wind speéd.and direction can be méasured.
One hour.

52
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- How (Activities):

1. Duplicate Beaufort 8cale and distribute MWMM
' - DOE.

2,  Oral discussion on the scale. i

3. Note and chart wind; speed at a given time - all over sclioollyar(i.

l& Ping Pong Ba‘ll wind speed test - do as class activity.

5. Read 57-63 A_nglgg Wind Energy Handbook. - [ r

m As%these questions: S ,,__/-

1. Using Beaufort Scale, which extremes are experienced in your town?

2. What is the speediest tiu}e of the day? AM Noon PM?

Other Agtixitigs: Read Ayia;igg Week ggd Spgcg Tech, 3/1/67, pp. 50/51, "Wind

*Vortex.'

Read Popular Scienses, Nar. 67, pp. 7375, "World's Biggest Winduill."
Lesson IV. | |
'_i‘_itlg_: Wind Detenciab,ility. y C o
Why: Prove that wind is a dependable force.

b

Iime: One hour

How: Activities: 1
1. Write to weather b”ureal} for charts - committee preject
2. Chart prevailing winds'as class activities
3. Read Alaska Wind Hgndbggk, PP- 18—21—22 28

4, Oral discussion - who Jives in windiest- neighborhood .
Evaluggion: Written quiz - questioms: . - _ o

1. Do you think we could generate electriCity here?

2. Why does one part ‘of the community get more wind tban another part?

. ghg: ix;tigs. Read Popular Sc1ence, Oct., 75, PP- 50—51, Wind Power

e e 4 a8 i e e



Make Bulletin Board to show different symbols used in weathe

w- B

Math: graphing wind data

Make an anemometer. See Almwm, DOTPF
. . . et

rec t“
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* UNIT VIII. Hydropower
Concepts: .

I. Water Ae‘An‘Energy Sounce L
‘Iifu- Determining the Hydro Potential oﬂ:akSite
| ';ni,- Hydro Equipment That Can be Made by Yoursel¥ - o
"“IV. Econcmics of Home Hydro B R
¥,  Cautions and Suggestions for Do It The Selfer 'f

. i ; Lesson I. |
V m:- Water Asf Seuree of Enery . /' _ : L ‘\‘:. iR
11&&:,;2 houne (eaeily eplit betweenia er'nnre'days),-elementary 1é§el~1¥

. : R - | : ‘ ) 4‘ * |
1.  Look at (or have children bring in) a picture of a mill with a water :
wheel. °A good Bguree - muuund_uatamm ‘Reynolds.

n
'=ask "Hhat makes the wheel turn?" (moving water) ) ’
- 'explain how farmers used to bring their corn and grain to the R
.- miller to grind on his; mill Co ey : T
‘- mill always located by the river to use the moving water to turn

'grinding wheels

. 2. .Hake a water wheel and see how it works. E*cellent“souroe'f:Ihg_gngng!‘, o
‘ _:M, DOE 1970, HCP/U 38u1-08. . DA o ,

3. Look at (or have children find) a picture of a hydroelectric power planti‘
and dam. , L : 4 .

P

<ask "Hhat is moving in the picture?" (water) >

- "Hhere is the water going?" (over the edge of the embankment) f,
- “Hbo has seen a waterfall?" |
A T - "Please describe how it looked and bhe no:l.se it made. L

~explain A dam is a man-made waterfall. It‘is‘built to use waten"as_a }”‘u]

b _ source of énergy. A

.-tell The 1arge building next to the dam is the power plant

,thghz Field trip-to‘a hydroelectric installation or old mill if available{




Evaluation: Have students draw an old mill or hydroelectric dam and power
plant. . SO : .

Ramr.nﬁa:

Wmﬂ_ﬂat@xmﬂl& by John Reynolds (Praeger,, N.Y. P 1970)
Ing_zmx:zy__w.e_un_e Grade 1 (U.S. Departmen@of Energy, Ootober, 1977)
Lesson Ir. SR ' ’
Mhat: Determining Hydro Potential of a Site
- Hhy: Establish if an area has hydro-power potential.

Time: One hour. I L

1. Read 9-15 in mno_m_en, DOE/ET/01752-1 Microhydropower.

C 2. Demonstrate how to determine flow rate of a stream with float method
(see description in Miorohydropower) :

3. See page 17, figure C - diseuss other ways to do sueh. »

G 4. ‘Power calculation. . Rate X Head/529 Horsepower. Rate x Head/709
Evaluation: Assign questions to oommittees._ : v
:.1‘.’ Which has more pouer, a deep, narrow stream or a shallou wide stream.
N ' e For a given stream, how could we inorease its power? |
Other Activities:
nmmugz, Bulifrog Filus o B
; Lesson IIT. . < -

o

(u .H.hah: Hydro Equipment You Can Make

i .Hh! Show how hydraulio ram vfunetions.‘
Time: 2 hours. D - e . - -
How: v = ' ' -

, 1. Duplicate and distribute fact sheet, .Ry.dna.uu&_nmn DOE & P.
K Development, 82-055-132.

26 Oral_ leeture on. f‘ormula ‘for determining Q. .

-




)

4

'3,  Take local stream and determine these “'ra'cts (1) depth, (2) flow ‘me‘. o

4, COmpute for Q, (a) gallons per minute (supply of uater), (b) vertical

e

evaluationo

3 “., M

Eza.Lua_ugn: Give racts in written rorxn and have class independently comput:e o
water flow. . : 1

‘Other Activities: Committees - write short essay on where this unit could be ,

.used and/or will this system be destroyed by break-up

Lesson Iv.

Hhat: Economics of Heme Hydro , ,

-Hhy: Do cost analysis to determine true cost.

Time: One hour,

1. Have students write or call local electric eompany for rates (KW) and
t‘igure monthly electric bill.

2.  Read, independently, pages' ll‘l-llll Mng_m

- 3 ~Use this analysis with local dollar amounts and prepare cost sheet.

Evaluation: Each 'stndent will make a graph similar to sample on page 1}3,

Other Activities: Committees do research on sources for financial assistance,

DOE; Small Hydro, Small Grants, State Grants and '.l‘ax Credits, Conventional
Bank Loans.

@
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UNIT IX. Tree Power
" Concepts:
1. Wood Is a Fuei‘ R I ’ » — . e .
' i ¥
o -

1I1. Stoves V8. Fxreplaces

CIIL. Installatzon of- Wood Burners. . {i .

,\v

B

Iv. Converszon,to,ﬂood‘ R

Lesaon'I.

LR oy

What" Dzstxllatzon of Wood: o
Why: Burn wood in the absence of air and collect the’ components, 1.e.,
solzds, lxquxds, and’ gases.

-

_ Txme' 3 hours (thxs is best splzt over 2 or 3 days) : ~Jg@ i

)
-

g : Set up the followzng equzpment reference. Introducto Pt s1cal Sc ence
‘ Prentlce-ﬂall. RSP ,




“

1. Have students set up the equipment as illustrated above.
2. Discuss safety in the lab, goggles must be Worn : and aloohol burners
. carefully attended. Discuss flammability tests. ., . . e

)

3. When everything is ready, have students light alcohol burners.

4. Trap gas initially driven off as the wood filled tubd is heated (but
before wood burns) - check flammability with a slowing wooden splint and
a flaming splint.

5. Burn the wood until no more gas is produced (no moretbubbles).

6. Examine the products of burning. Charcoal - glows when heated. Liquids
. « mostly water, some alcohol (may burn), tar, creosote, ete. (This is a

. problem area for wood stoves.) Gas - methane (and others) burns
> ‘readily. A m

-

7.  Discuss concept of "Conservation of Mass."

Evaluation: Have students write on the following question: "what happens to =
the products of combustion in a wood stove? Be sure to speak to solids,
liquids and gases.," .

1

Resources: mm.duot.orx.l’.tmaisal_.&niﬂm Prentice Hall.
_Burning Wood, NRAES Cooperative Exteusion.

Lesson II.
" Hhat: Stoves.vs. Fireplaces

¥hy: Demonstrate the efficiency of both woodstoves and*fireplacea.

e

Iime: One hour.

e e

1e Introduoe lesson with this film. Hood Heat, by Home Energy Conservation
. - Series, Bullfrog Films. e S R
2. Divide class in?;o‘z debatehgroupa: assign this:-\
group A - fireplaces , ‘ ' ,.k . T
» a. old, conventional types , - .
b. free standing
c. modified .

group B - stoves
a. air tight
b. radiant heaters . ,
c. double chamber - ° . - . 5 9
, : . . .



1 J.t“

Uée,reference “Burning Wood" NRAES Cooperative Education.
3;' Have debate on efficiency of each type. ’ e

Evaluation: Written answer to question: (answer in paragraph form) How can
you make a fireplace more efficient? : : L

Other Activities:
1. Make bulletin board showing different kinds of‘stoves.
2.  Call local vendors and secure prices of various heat units.

3. Do survey of homes to determine popularity of fireplaces and stoves.

N

Lesson II;.
' Hhat:®Installation of Wood Burners

dhy: Teach the safest and ‘most efficient methods,of'insAallation. s

Jime: One hour.

1. 1Reproduce eafety check list from page 22 InuuUJmLﬂggd Cooperative
Extension, NRAES.,

2. Orally discuss each item - item by item.
3. Discuss what items are not practioal for our areas.

y, Discuss topics or areas omitted, for examples (additions to remove
creosote).

Evaluation: Orally ask these questions:

v‘1. Why do more houses burn in the winter than summer?
2. What type of heating units cause most fiFes?
Other Activities:

1. Have a representative of the fire department visit the class to discuss
safety in wood stove installation. : :

Py

2. Discuss advantages of spreading wood ashes on garden and caution use of
warm ashes. :

3. Make soap.

60
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~heéaon v;

_Hbat: 'Convgrsion to Wood

Hhy: To determine economic @agticamnty of burning wood.
' Iime: One hour. . : I o ’ o
How: | |

1. Do home,surﬁey to determine if wood stove is to be primary or secdndary
* heat source. S . :

A

- By group discussion, discuss type of stove and best location for that
stove. : ' ‘

3. List costs of installatién - both secondaxfy), prizary.
y, Oral disé@ssion ofvgvailability of wood fuéi in i;cal area.
_ 5.. Discuss prbblehs/uses of waste products. - - ‘
6.  Cost of and desirabilty of back-up system.
. Other Resources: Hood Heat, Bullfrog Films.
Other Activities:
1. Wood lot management - thinning, reseediqg.

2. Measuring size of tree - tapé (diameter scale), abnéy 1eve1,’clinqmeter;

e
e

e
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HOW YOU CAN SAVE MONEY WITH A WOODSTOVE: .

STOVE, PIPE, INSTALLATION, ETC.ceefeveeeieeeecneees  458.00

L

CHAIN SAW.eccecoccocnccoacscocascscnscccsaaccennense 149,95

" GAS, MAINTENANCE FOR CHAIN SAW....cceeccececocacaes  44.60
 4-WHEEL DRIVE PICKUP, STRIPPED........oeeeeeernsn.s 8,379.04
4-WHEEL DRIVE PICKUP, MAINTENANCE....eeceueceeacr..  438.00
REPLACE REAR WINDOW OF PICKUP (TWICE).eecoeescenes 310.00
FINE FOR CUTTING UNMARKED TREE IN smﬁ: FOREST..... 500.00 I

FOURTEEN CASES OF chm::x.oa..'.;...............’...... 125.00

LITTERING FINE.. 50.00 |
oW CHARGE FROM CREEX. . h éo.oo - N
DOCTOR'S FEE FOR REMOVING SPLINTER FROM EYE...o.... - 45.00 i
SAFETY Gmssss ;'29.»..50 ) |

| EMERGENCY mom TREATHENT (BROKEN TOES, 10G DROPPED. 125.00
SAFTEY snozs.........:.:‘7‘:.........-................ 49.50 | N~
NEW LIVING ROOM CARPEI;I © 800.00 '
PAINT WALLS AND CETLING-:--c:csscssecesasnsnsneesas 110,00
WORCESTER CHIMNEY BRUSH AND RODS as.00 L
I.OGSPLITTER. 150.00 3
FIPTEEN ACRE HOOD'LOT:+eessesessnssieeinnnsnnssaees 9,000.00
“TAXES ON WOODLOT/ 310.00 M

A

REPLACE COFFEE TABLE (CHOPPED AND BURNED WHILE ' - L’
- DRUNK)oo--.o-o---.o.o;---- 75-00 .

vaoncsz szmmm',n 678.22

TOTI\L FIRST YEAR'S COSTS...........................54 922 81

SAVINGS IN “Conventiional" FUEL FIRST YEAR..eeeceso  (62.37) -

NET COST OF FIRST YEAR'S WOODBUENING....ee.esees-.-54,860.44 .

. Contributed by Jon E. Elam
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ENERGY ACTIVITY: How much energy‘ao‘we use? . ' , P 'Saliy Wells ' b

-4 ) V
Objective: To dramatically demonstrate the use of energy in our country i .
) in comparison to other countries in the world. :

~

Nepalese..l.:,.1)3 of a cookie crumb........... 0.3 'mil BTU/yx. o <
Nigerian.......1/3 of a cookie crumb........... 1.5 mil BTU/yr. L
Indian......... 1 cooki@ «..cevevuvecrenccnne.. 5 mil BTU/yr.

3

/|l chinese.........2 1/2 cookies.......j.......;.. - mil BTU/yr -
Lybian...cceceee2 1/2 COOKI@Se varonnnoecnvanoens - S ‘ e
Egyptian........3 cookies....eveevereneee.s 15 mil BTU/yr. . -

- Saudia Arabian..3 1/2 cookieS.eeceeecerecceecr. 18 : ' _ ' Al s

SO_!!\alian.-‘.--'---3 1/2 COOkieS.-.-........---... 18
SYriaN.eceeveeass3d 1/2 COOKIOS. ceevneveeveccanes °

Angolian.........4 Cookie@S..vevernnncnnannes
Rhodesiad........5 COOKi@Se e vverenveseenncnas
South African....6 COOKI@S.ereeercrecaceinans '
o | ?
WORLD AVERAGE....7 ' 'cookieS................... 35 mil BIU/yr., .
Chilean....svos..8 COOKL@S. vevreerooneennnae 40
Puerto Rican.:3..16 . COOKi@S.eevecenseesessass 100 ) :
Russian.........:20 ©coOkiGS.e.vcvcvenoeeveess 130 mil BTU/yr.
GerMan...eceeeees22 COOKi€Siseeeoseeeraeineeas 150 . )
-RMERICAN.........44 cOOki€S.......eeeeteeeeis 300 mil BTU/yzr. (How do all .|gm
. . ~ R F . you other guys feel) Q
. N . L ] .
Mexican.......... 2 cookies" - o
Voltanese........ 2 cookies oo e - :
Liberian......... 2 cookies ' o T ‘*'* B
Ghanese.......... 1 cookie ' '

f Zairian....cenee. 1 cookie ) )
Vietnamese....... 1 cookie h"
Pakistani ....... 1 cookie : .
Athu Indians..... 1/3 of a.cookie crumb .
Australian Aborigine 1/3 of a cookie crumb . . ;““‘

Thxs a good workshop actxvzty, as soon people bncome nosess;ve of thelr
',cookxes., and the energy the energy they use. . . . .

[
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Energy Curriculum Materials

1. Energy.and ConservationEducation 1979
Grades 1-3 4-6, 7 9, and 10-12
from Energy and Man's Environment 0224 S W. Hamilton, Suite’ 301,
‘ Portland, Oregon 97201.

2. Science Activities in Energy - L
Conaervation, Chemical Solar. Electrical Wind
from U.S. Department of Energy, Technical Information Center, P.O. Box 62
Oak Ridge, TN 37830 '
3. Energy Conservation Activity Packet .
K-2,3, 4, 5, 6 : o | .
from Environmental Education Consultant Curriculum Division,
v _ Department of Public Instruction, Grimes State Office Building
Des: Moines, Iowa 50319 -
4, Energy, Food, and You "
"$5.00 check payable to E.S.D. 189(Educationa1 Service District 189)
from Energy,Food and You Program, Washington State Office of Environmental
Education, ; C/0 Shoreline District ‘Office, NE 158th and 20th Ave NE ,
Seattle, Washington 98155 o

5. Energy-Conservation in the Home _ R
An Energy Education/Conservation Curriculum Guide for Home Economics Teachers-
Afrom U.S. Department of Energy, Technical Information Center, P.0.Box 62,
_0ak Ridge, Tennessee 37830
. 6.Center for Alternativé Technology'
Education Pack~-Energy =

! . from National Centre for Alternative Technology, Llwygeen Quarry, Machynlleth,
An Activity Master Program About Our Energy Past, Present ‘and Future for

Grades 5 through 8
from The Energy Challenge, Box 14306, Dayton, Ohio 45414

Powys, Wales ' . -

7. The Energy Challenge




. 8. Some Things are Worth Saving- Like Energy

Driver Education Energy Packet
from Idaho Office of Energy, State House, Boise, Idaho 8372

‘9,.Energy in Society

i

\,Bill Pfisterer'

'A Resource Guide for Teachers L
from Ministry of Education, Ontario

e—to.

~10. Children of the Sun |

$1.50 make check payable to Environmental Educatio%/Workshop
from Washington State Office of Environmental Education,c/o Shoreline
District Offices, NE158th and 20th Ave., Seattle, WA 98155

11.Idaho Energy Conservation Resource Guide
Language Arts for Grades 7-12
from Idaho Office of Energy, Statehouse, Boise, Idaho 83720
12. Solar Energy Project: An Overview
.from Solar Energy Education Project, c/o The Bureau of Science Education,
the State Department of Education, Albany, New York 12234

Energy Alternatives Program
301 O'Neill Resources Building
University of Alaska .
Fairbanks, Alaska 99701



