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NOTICE

This unit was prepared as an account of work sponsored by the United
States Government. Neither the United States nor the United States
Department of Energy, nor any of their employees, nor any of their
contractors, subcontractors, or their employees, makes any warranty,
express or implied, or assumes any legal liability or responsibility
for the accuracy, completeness, or usefulness of any information,
apparatus, product, or process disclosed, or represents that its use
would not infringe privately owned rights. Reference herein to any
specific commercial product, process, or service by trade name, mark,
manufacturer, or otherwise, does not necessarily constitute or imply -
its endorsement, recommendation, or favoring by the United States

Government or any agency thereof. The views and opinions of authors .

expressed herein do not necessarily state or reflect those of the
United States Government: or any agency thereof.
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The Solar Energy Education Curriculum

The booklet in your hands is just one part of a series.
The Solar Energy Education materials include

a Solar Energy Text, 7
a Solar Energy Reader in four parts:
Energy, Society, and the Sun (general),
Sun Story (history and literature),
Solar Solutions (practical applications), and
Suﬁ Schooling (classroom-oriented readings),
Solar Energy Education ACtiVitiésjfor
Science,
Industrial Arts,
Home Economics,
Social Studies, and
Humanities (Art, Music, and English), and

Solar Energy Education Teacher’s Guides
to accompany the above activity booklets.

For more information on the Solar Energy Education

. curriculum, contact

Solar Energy Project

c/o Curriculum Services
New York State Education Department
Albany, New York 12234
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INTRODUCTION

The sun is the driving force behind all life on earth. In the last
few decades, with abundant supplies of fossil fuel to support our stan-—
dard of living, we have tended to forget this fact.

We've known for many years that the sun's energy could be used to
great advantage but, because 'conventional" fuels were cheap and easily
obtained, the idea of using sunshine had to wait. It waited for us to
demand more and more energy. It waited for us to develop fossil fuel
supply problems. It waited until we now have so many inefficient ma-
chines that half the energy we consume leaks away as wasted heat.
...And still the sun waits.

Many Americans find our current energy problem difficult to deal
with. Some deny that the problem really exists, even while they see
prices rise and spendable income shrink. Many fear a reduction in their
standard of living, and wonder if the end of the cheap fuel era will mean
a devastating change in their lifestyles. They equate renewable energy
and energy conservation with discomfort and sacrifice. These kinds of
ignorance and confusion hamper our efforts to reach an energy consensus.

In this time of change, we in education know that the solution must
begin with us. Home economics is particularly suited for this task. In
home economics students can learn how sources of energy impact family
relations, home management, and production of the necessities of life.
They can develop the knowledge and skills to use renewable energy and
energy conservation. Most important, they can weigh the lifestyle
choices that will determine the nation's energy future.
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f“ - ANNOTATED LIST OF ACTIVITIES

Activity 1

The Appliance Explosion

By comparing the kinds of appliances used
in their own homes with those used in homes a
generation ago, students are led to a graphic
understanding of the enormous increase in resi-
dential energy use over the last generationm.

Activity 2

A Short Solar History

Using a data sheet on solar history, stu-
dents construct a time line to express visually
the advances in solar energy use throughout his-
tory. Emphasis is placed on the uses of solar
energy that have provided a more comfortable home

life.
Activity 3
Drying Foods with Solar Energy \\

A low-cost solar food dryer is constructed h
from a dishpan. Students use this dryer to
preserve various fruits and vegetables, then
evaluate the dried foods for taste and texture.
Directions for solar drying are included.

Activity 4

Preparing Foods Sunny-side Up

Students build a simple solar oven from
cardboard, then use it to experiment with the
preparation of various foods. The group deter-
mines the optimum conditions for solar cooking
and compares solar cooked foods with conven-
tionally cooked foods.

Activity - 5

Catch a Sunbeam:
A Game for Young Children

By teaching a simple lesson and game to
young children, students learn the importance
of the sun in the production of Vitamin D.
Basic sewing skills are used to construct the
bean bag employed in the game.
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Activity 6

IMES -
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Sunny the Solar Snake prcs Fﬁg.'."f"k B 5
A draft stopper—-a stuffed cloth snake-- ‘ "?"W”ﬁ‘i {
is used as a prop in a skit to excite young
children's curiosity about solar energy. Stu-
dgnts then conduct simple experiments with the

children to help them understand the usefulness _ ,‘;..5

s
of the sun. / ’\;v,/ \,,\:,.y/ / “." /\r— I as .
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Living with Alternative Energy 1 Nty Y
E - R R TR
Students consider how using alternative uy;“/ﬁa/ﬂ;;‘CVEﬁ_L\ID \ /;&/ 3
energy to heat or cool their homes might affect ‘,éy“?d,;l n " f‘|(\*:(&L \
their families' lifestyles. Three case studies 5 U 6 M o
Y ’ N g
provide information on retrofitting homes for ﬂé“QE <9 {ym?b A\yﬁ mQjV
energy conservation, heating with wood, and e g Dl Ui A
managing passive solar homes. AN . "ig’“ ,,,@/(f?‘ 'N(
Activity 8 \/_//,/ i ‘:‘,{Vw.m i /',‘.,,.g 3
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Buying Solar Without Getting Burned VN o ""-"v el “%
. . r~yv - i Il""
' Stude?ts learn the important factors %n re \\/;/,\ .\/+ (( wygrrﬂ'ﬁ,
making a wise purchase of solar water heating PRED J- ﬂ ;ﬁ%/m
equipment. They research such questions as ) o N 14| ﬁM;b

ther solar water heating will save an indi-
ual money and how to select an appropriate
system.

\

Activity 9
Living with Solar Energy: Clothing’s Role

A class fashion show illustrates how to

>~ dress for varying weather conditions: sunny

or windy, hot or cold, wet or dry. Students

learn the importance of layering clothes for

. added comfort.

(Z“(}\ Activity 10

1A

[ A\/ Window Coverlngs for Solar Energy
Students examine the effect of windows on

. a room's comfort level. Using the reading

‘;ﬁ activity provided and the results of research

AR in books and magazines, students recommend

window treatments for three case study situa-

tions.

-
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HOW TO USE THE ACTIVITIES

The format of the solar activities has been specially planned to make the activities
easy for both you and the student to use.

The Teacher Information Sheet

¥ H

T

—-»—,,..,..(.._..L.,
o z N 1
W -, 4 arF posi i 7o -/j'ltm

RS SHRpPP B
‘ “%

e ..g,,,
1

Choosing an Activity

Looking over the Teacher Information
Sheet will help you to make a selec-
tion. Listed there are

- courses and skill areas for the
activity, and

— skill and content objectives of
the activity.

Getting Background

The background information is meant
to save you time that might other-
wise have to be spent looking for
resources. For more information go
to the list of references at the
end of the Teacher Information
Section.

Preparing for the Activity

The Teacher Information Sheet also
provides

- an advance planning section

- suggested strategies for using
the activity

- the activity's time frame

- points for student discussion

- possible modifications

- typical results

- methods of student evaluation

»
-




The Student Activity Sheets

G Orienting the Student

Before work begins, point out the parts of the activity:

- the introduction, providing an overview
~ the objectives, setting expectations
: - prerequisite skills and knowledge )
- procedures for performing the activity
- charts, tables, and graphs keyed to the procedure
- questions to test student understanding
=~ the "Looking Back" section, summarizing the activity
- the "Going Further" section, suggesting more possible activities

o »n

Reproducing the Worksheets

Student worksheets are marked with a gray square and are placed

separately at the end of each activity.

These may be duplicated

- for use in class quantities, or
- to assemble as a separate student record book.

The following page numbers indicate student worksheets:

1-7 3-6 6-6 8-8
G 1-8 3-7 7-3 10-7
~ 1-9 4-7 7-4 10-8
2-5 4-8 7-5 10-9

2-6 4~9 8-5 10-10

2-7 4=10 8-6 10-11

2-8 5-6 8-7 10-12

Teacher Intormaton

rade Level and Skill Area
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OTHER SOLAR ENERGY PROJECT MATERIALS
The Solar Energy Project produces other materials to go with the home economics Gii

activities. While some of these materials are still in preparation, others are

already available.

The Solar Text [
a comprehensive treatment of the U.S. Department of Energy May 1981 LS. Department of Energy —’ :
solar field Solar Energy ?Olar,E.nergy May 1981

Education ducation .
l -

appropriate for adults or ad-
vanced secondary students

may serve as the framework for a
short course

has chapters that match indi-
vidual activities

The Solar Reader

a compilation of articles from
popular periodicals

covers all forms of solar energy

Solar Solutions

READER
Part 1]

.
\U.S. Department of Energy M. ’- G
ay 19871 .

Solar Energy

-.ducatnon @

discusses the role of energy in
society, history, and art

includes special selections for
junior high students

The Science Activities

offer many ideas appropriate to
home economics

involve simple and inexpensive
equipment

are divided into booklets for
junior high science, earth

~science, biology, chemistry and
physics, and general solar topics

The Solar Activities for Other Disciplines
are grouped into booklets for
industrial arts, social studies,
and humanities
offer excellent opportunities
for teaming and interdiscipli-
nary work

Sun Schooling

Part 1V

The emphasis of the Solar Energy Project materials is adaptability. Experiment

with the activities and supplementary materials and fit them to your teaching style.
Refer to the next section for ideas on how the project materials can be used. iﬁi
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TEACHING SOLAR ENERGY .

. in the Classroom

The solar activities for home economics are varied and adaptable.
Try one of these approaches:

The Infusion Approach

work the activities into the existing curriculum

select activities that complement your course topics, such as food
preparation or clothing selection and care

use the activities to develop or reinforce course skills and
concepts

The Group Appmach

use with low, high, or mixed
ability -groups’

try out different grouping
arrangements within the
classroom

The Individualized Approach

select activities to match
student skills

pace students according to
ability

provide a variety of projects
and promote sharing of ideas

The Mainstréaming Approach- -

when necessary, structure student time, reinforce instructions, and
break procedures into smaller steps
use to provide practice in routine home econgmics skills

provide demonstrations for students with poor reading and listening
skills

develop evaluation measures that assess student progress, such as a
checklist of attained behaviors
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The Independent Study Approach

motivate the talented student

extend the topics usually covered

encourage supplementary reading

perhaps spell out responsibilities in a contract

The Energy Course

use the activities as a basis

review other energy education materials (see bibliography)
evaluate and select materials

then plan and develop the course

.. . beyond the Classroom

Field Trips

are especially interesting for vocational students

can include visits to homes and home sites, manufacturers, retail
stores, laboratories, utilities, and consumer agencies

may yield speakers or materials for future courses

The Alternative Energy Club

draws a broad spectrum of students
encourages outreach to the school and community
focuses efforts of highly motivated students

The Energy Workshop

can be open to students, teachers, parents, or the public
encourages development of your own expertise

can involve guest speakers, hands—on work, media presentations
could be incorporated into the continuing education program
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TEACHING SOLAR ENERGY . ..

. . . by Teaming with Other Teachers

Energy topics know no subject area bounds. In any school today, energy
lessons are being taught in industrial arts, social studies, and science
classrooms, as well as in home economics. But students are not necessarily
learning the interrelatedness of energy concepts, issues, and problems. How
can you provide the needed connections?

The Unstructured Approach

Informally invite another teacher into your classroom, just to see
what's going on, or to discuss a topic or help teach a skill. A social
studies teacher can discuss energy politics. An industrial arts teacher
can help construct a solar oven. No matter what the lesson, students begin
to see that the importance of energy goes beyond the home economics class-
room.

Structured Team Teaching

When a team has scheduled planning time and classroom space, integrated
semester programs can be offered. A typical team combination may include a
home économicé, an industtial arts, and a social studies teacher. Although
a moré demanding way to teach energy, the rewards are also greater.

An Energy Fair

By setting aside a special school day where all disciplines present
programs and codordinate activities, you illustrate the interconnectedness
of energy issues.

The Resource Center

The home economics laboratory can become
an energy resource center. The energy books,
pamphlets, catalogs, and other teéaching aids
collected by the home economics teacher can
serve as valuable sources, for students pre-
senting reports in other classes or for
teachers interested in expanding energy
education to their own classrooms.

..... A Final Note

Just a word of caution about those
cloudy, rainy, or windless days. It's not
always possible to perform activities on.
the day you've planned for, so alternative
activities for marginal days should always
be at the ready.
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OBTAINING INEXPENSIVE SOLAR SUPPLIES @

Classified

WANTED TO BUY, SHARE, OR BORROW

Inexpensive supplies for solar energy projects.
Contact Home Economics Department during school
hours.

As you expand your teaching into additional solar and alternative
energy activities, you will discover a need for inexpensive materials and
supplies. One good source is scrap. But you may be asking yourself
whether it's worth your and your students' time and effort to collect
scrap. Why not consider this project as just another lesson in energy
conservation?

Think of collecting scrap as a means of reusing the energy that ori-
ginally went into manufacturing a product. Not only are you recycling
materials, you're also recycling energy.

1. Check school sources first: .
industrial arts, science, art, and physical education depart-
ments;
cafeteria, maintenance, health, and transportation staffs.

2. Surplus materials may be available from
regional industries;
local tradesmen;
stores.
Leave a "shopping list" and container
with each one, then check back often.

3. 1Inexpensive supplies (and a possible
school discount) may often be obtained
from

hardware stores;

garden supply stores;
low-budget department stores;
farm supply stores.

4. Other sources include
' local garden clubs and beautifica-
tion committees;

community organizations;
flea markets;
garage and rummage sales;
junkyards and scrap dealers;
attics and cellars.
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. . . for Bulletin Boards, Displays, and Posters

1. Art Supplies:

the art department or drama club
dismantled commercial displays
paper and boxboard companies

2. Catalogs and Magazines:

other teachers, friends, and students
discount stores and mail order houses
solar manufacturers and retailers

3. Solar Materials Samples:
solar manufacturers and

retailers
contractors and installers

4. Insulation Samples:

‘;%f; building supply stores
contractors and distributors

1% g D«  Insulating Fabric Samples:

» A ;S / fabric stores and manufac-

;"xl,ﬁi turers

skﬁg; "kit" suppliers

6. Window Treatment Samples:
furniture, curtain, and

building supply stores
Cooperative Extension

7. Passive Solar.-Home Plans:

solar builders and manu-
facturers

"home" magazines

state energy office
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. . for “Hands-‘On” Activities "

1. Metric Measuring Equipment:

science and industrial arts departments
school supply houses

2.  Solar food-Drying Supplies:
hardware stores, garden supply centers, and

low budget department stores
in-school sources

oy

3. Foods:

farmers' markets
food cooperatives V‘

4. Solar Oven and Cooker Materials:

glass and plastic companies
gift shops (aluminized mylar gift wrapping)
sheet metal contractors
solar, insulation, and carpet dealers and
distributors | , )
in-school and home sources for .
polyethylene film
old windows
aluminum foil
pastry containers
foam packing

5.  Fabrics and Sewing Supplies:

seamstresses
Salvation Army and Goodwill Industries
rummage and garage sales
furniture, curtain, and department stores
physical education department

(old athletic uniforms)

-
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SOLAR SAFETY

General Considerations . . .

Solar energy activities require the same safety precautions as other
home economics projects. In particular, be sure to provide
~ sufficient work stations to prevent student crowding
- adequate ventilation and temperature control
— fire protection and extinguishers
-~ assignments that prevent unstructured student time

instruction in lab safety, with detailed instructions
for constructing and using new apparatus

|

. .. and Specific Considerations . . .

Students, too, should become aware of the dangers involved when
solar energy is not properly used. Try a bulletin board as an interesting
and effective method of stressing solar safety. The poster on the fol-
lowing pages will alert you and your students to the special precautions
needed for working with solar energy. It can be used as is or can serve

‘as a sample for a student display.

Procedure:

1. Draw a large symbol to represent
the sun.

2. Research as many facts as you
can on using solar energy safely.

3. Write a safety tip for each fact
and place it on the poster.

4. Continue to add safety tips to
the display as you work on your
solar activities.

Suggested Titles:

Don't Get Burned by the Sun

Be Aware and Beware

iy
Respect the Rays lm“““mmmﬁ

My

Don't Let Accidents Cloud a
Sunny Day



BE AWARE

that meats and
other protein
products should
be cooked under
solar tempera-
tures high
enough to halt
bacterial
growth.
BEWARE of food

poisoning.

BE"AWARE
that

long,

slow

solar
drying

may

promote
bacterial
growth.

Dry only
fruits

and vege-
tables

(no meats
and other
protein
products).
Follow
recommended
drying times
and con-
ditions.
BEWARE of
food spoil-
age.

BE AWARE

that incorrectly installed
wood. stoves present

safety hazards. Follow
all wood stove safety pro-
cedures.

BEWARE of fires and burns.

BE AWARE

that energy conservation
practices mean lower in-
door temperatures during
the heating season.

WEAR appropriate clothing.

BE AWARE

of the high tem-
peratures that
are caused when
the sun's rays
are absorbed by
certain mate-
rials. BEWARE

of burns.

\
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| BE AWARE

that sun-
glasses
provide
only min-
imal pro-
tection
from sun-
light.
BEWARE
of eye
damage.

BE
AWARE
of the
causes
of
hypo-
thermia.
BEWARE
of wet
clothing
on cool
and
windy
days.

that rings,
bracelets,

look directly at

strength
of the sun's
rays. NEVER

the sun.

and long neck-
laces can be caught
in operating appliances
and equipment. BEWARE of
accidents.

BE AWARE

that certain
insulations
should not be

BE AWARE

that insects will be attracted
to fruits and vegetables that
are being solar dried.
BEWARE of food contamination.

handled or the
loose fibers
inhaled.

WEAR respirators,
gloves, safety
glasses, and long-
sleeved shirts.
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USING METRIC UNITS
Base Units Common Prefixes
gram (g) = weight or mass milli = 1/1000 or 0.001
meter (m) = length centi = 1/100 or 0.01
square meter (m ) = area kilo 1,000
liter (1) = volume
calorie (c) o = heat
degree Celsius ( C) = temperature
kilometer per hour (km/hr) = speed
‘Oven Settings
Oven Setting_ Oc
Very Slow 110 - 135
Slow 150 - 165
Moderate 175 - 190
Hot - 200 - 220
Very Hot 230 - 245
Broil 260 - 290
Temperature Conversions
OC OF OC OF OC OF
30 86 120 248 210 410
40 104 130 266 220 428
50 122 140 284 230 446
60 140 150 302 240 464
70 . 158 160 320 250 482
30 176 170 336 260 500
90 194 180 356 270 518
100 212 190 374 280 536
110 230 200 392 290 554

Food Measure Conversions

Approximate Equivalents

English Unit Metric Unit Liquid Measures
1/4 tsp. 1 milliliter (ml) English Unit Metric Unit
1/2 tsp. .5 ml 1 cup 250 ml
1 tsp. 5 ml 1 pint 500 ml
1 Tb. 15 ml 1 quart 1 liter
1 cup 227 ml
2 cups 454 ml Solid Measures
Mem‘; Unit English Unit English Unit Metric Unit
100 ml 6 2/3 Tb. 1 ounce (oz.) 30 grams (g)
250 ml 1 cup plus 1 Tb. 1 pound (1b.) 450 g
1 kilogram (kg) 4 1/3 cups

¥
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A SHORT SOLAR GLOSSARY

absorber: a surface, usually blackened metal, which absorbs solar radia-
tion and converts it to heat energy in a solar collector.

active solar energy system: a system which requires external mechanical

- power (motors, pumps, valves, etc.) to operate the system and to
transfer the collected solar energy from the collector to storage or
to distribute it throughout the living units. Active systems can pro-
vide space heating and cooling, domestic hot water, and/or steam for
industrial use.

backup energy system: an energy system using conventional fuels to sup-
ply all the heating and domestic hot water during any period when the
solar energy system is not operating.

Btu: British thermal unit, a unit for measuring heat; a Btu is the
quantity of heat necessary to raise the temperature of one pound of
water one degree Fahrenheit; about one-fourth of a kilocalorie (252
calories).

calorie (also: gram calorie): a metric unit of heat energy; the amount
of heat needed to raise the temperature of one gram of water one de-
gree Celsius. It equals 0.0039 Btu. One thousand calories make one
kilocalorie (kcal), sometimes. called a Calorie or a food Calorie.

caulking: a soft, semi~solid material that can be squeezed into nonmova-
ble joints and cracks of a building, thereby reducing the flow of air
into and out of the building.

collector: any of a wide variety of devices (flat-plate, concentrating,
vacuum tube, greenhouse, etc.) which collect solar radiation and con-

vert it to heat.

collector efficiency: the fraction of incoming radiation converted to
heat and stored by the collector. If a system captures half of the

incoming radiation, the system is 507 efficient.

collector tilt: the angle, measured from the horizontal, at which a
solar collector is tilted to face the sun for better performance.

conduction: the transfer of heat energy through a material by the motion
of adjacent atoms and molecules.

conservation: making the best use of natural resources by reducing waste,
improving efficiency, and slowing the rate of consumption.

convection: the transfer of heat energy from one location to another by
the motion of fluids which carry the heat.

degree day: a unit which describes the severeness of a particular cli-
mate, used in the heating industry as a measure of the amount of
heating needed. The number of degree days for a particular day equals
65 degrees Fahrenheit minus the average outdoor temperature for that
day.



direct solar gain: a type of passive solar heating system in which
solar radiation passes through the south-facing living space before
being stored in the thermal mass.

earth berm: a bank of dirt that abuts a building, used to stabilize
interior temperature or to deflect the wind.

energy: the ability to do work or make things move; the application of
a force through a distance. Energy exists in a variety of forms s
(electrical, kinetic or motion, gravitationmal, light, atomic, chemi- s

cal, heat) and can be converted from one to another. Common units
are calories, joules, Btu, and kilowatt-hours.

evaporation: the change from liquid to gas which requires extraordi-
nary absorption of heat by the material undergoing this phase change.
Liquid water, for example, absorbs 540 extra calories per gram at
100° C as it vaporizes. This heat will be released again if the
water vapor condenses.

flat-plate collector: an enclosed, glazed panel containing a dark
absorbing surface that converts sunlight to heat without the aid of
a reflecting surface to concentrate the rays. The collector trans-
fers its heat to a circulating fluid.

glazing: the transparent or translucent cover of a solar collector
(also: cover plate), or that material which forms a window or sky-
light. 1In solar applications, glass or reinforced polyester is ' ‘;}
usually used as a glazing.

greenhouse effect: a phenomenon which converts solar radiation to heat.
Sunlight penetrates glazing quite easily but, when absorbed by objects
behind the glazing, is reradiated as heat which does not penetrate
the glazing as easily. Heat is thereby trapped and can be used.
Also: the warming effect of carbon dioxide and water in the atmo-
sphere acting as a "1id" to slow the escape of heat from the earth's
surface. Molecules of water and carbon dioxide absorb and reradiate
back to earth much of the heat radiated from it.

heat: energy that flows between a system and its surroundings because
of a temperature difference between them. Heat results from the
motion of molecules of matter. Also, the word heat is often used to
refer o the energy contained in a sample of matter (for example,
kilocalories per unit of food).

hybrid solar energy system: a system that uses both active and passive
methods to operate.

indirect solar gain: a type of passive solar heating system in which the
storage is placed between the collecting and the distributing surfaces
(example: Trombe wall, water wall, or roof pond).

infiltration: the uncontrolled movement of outdoor air into a building
through cracks around windows and doors, and in walls, roofs and Gii
floors.
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infrared radiation: the invisible rays just beyond the red of the visi-
ble spectrum; their wavelengths are longer than those of the spectrum
colors and they have a penetrating heating effect.

insolation: the energy received by earth from the sun, a contraction of
the three words: incoming solar radiation. The total daily insola-~
tion is the equivalent of about 4.2 quadrillion kilowatt hours. Local
insolation depends on the position of the earth in its orbit, the
thickness and transparency of the atmosphere, the inclination of the
intercepting surface to the sun's rays, and the solar constant.
Weather bureaus now keep insolation data or "sunshine statistics'.

insulation: material with high resistance (R~value) to heat flow. Some
commonly used materials for home insulation are fiberglass, cellulose,
rock wool, and styrofoam.

isolated solar gain: a type of passive solar heating system in which
heat is collected in one area (sunspace, attic collector) and used in

another (living spaces).

kilowatt: a measure of power, usually electrical power or heat flow;
equal to 1,000 watts or 3,413 Btu per hour.

kilowatt-hour: the amount of energy equivalent to one kilowatt of power
being used for one hour; equals 3,413 Btu, or about 860 kcal.

nonrenewable resources: energy resources that are not being replaced
during the time span of human history. Examples are coal, oil,
natural gas, and uranium.

overhang: a solid horizontal or angled projection on the exterior of a
building placed (ideally) so that it shades southern windows in summer
only. An overhang may be fixed or movable, part of the original con-
struction or a retrofit. Several designs are possible. An upward-
tilted overhang can alse serve as a reflector in winter.

passive solar energy system: an assembly of natural and architectural
components which converts solar energy into usable or storable thermal
energy (heat) without mechanical power. Current passive solar energy
systems often include fans, however.

payback period: the time needed to recover an investment.

photosynthesis: green plants' process of using solar energy to convert
simple molecules into complex ones with high potential energy. Carbon
dioxide and water are combined, in the presence of sunlight and
chlorophyll, into carbohydrates such as sugars,. starches, oils, and
cellulose.

photovoltaic cell: a device which converts solar energy directly into
electricity. Sunlight striking certain materials (silicon is most
common) causes the release of electrons. The migration of these
released electrons produces an electrical current. The conversion
process is called the photovoltaic effect.
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power: the rate at which work is performed. It is measured as units of
energy per unit of time, for example: calories per second, watts
(joules per second), or horsepower (foot-pounds per second).

quad: a gigantic energy unit (often used to state how much energy entire
countries buy each year). It represents a quadrillion Btu or the
amount of heat energy in 172 million barrels of oil. U.S. citizens
used more than 78 quads of commercially-supplied energy in 1979.

radiation: the method by which heat is transferred through open space.
About 60% of the heat transferred to a room from a wood stove is by
radiation. Sunlight travels to us by radiation through space at "the
speed of light'", 299,728 kilometers per second.

renewable resources: materials that are recycled by natural processes
within a relatively brief span of time (a human lifetime). Fresh
water, wind, sunshine, and trees are some examples of resources that
replace or recycle themselves within human time frames.

retrofit: to modify an existing building by adding a solar heating or
cooling system or insulation to improve its energy efficiency.

R-value: the resistance to heat flow, reciprocal of U-value. The higher
the R-value, the greater the insulating efficiency of the material.
R-values are commonly stated per inch of building material. R-values
are additive--thicker material or a combination of materials means
increased resistance to heat flow. Some typical R-values per inch of
material are 6.25 for polyurethane foam, 3.17 for fiberglass batts,
1.25 for fir and pine wood, 0.18 for plaster, and 0.08 for concrete.

solar energy: the electromagnetic_ radiation emitted by the sun. The
earth receives about 4,200 x 1015 kilowatt-hours of solar radiation
per day.

solar greenhouse: a sunspace containing thermal mass and used to grow
plants.

storage: the device or medium that absorbs collected heat and stores it
for later use.

sunspace: a living space enclosed by glazing; a sunroom or greenhouse.
sun tempering: technique for taking advantage of solar radiation for

winter heating but controlling solar gain for summer cooling; does not
assume distribution or storage.

temperature: a measure of the energy of motion of the atoms and mole-
cules of a substance. Thermometers and thermistors are used to
measure an object's temperature. Temperature is not the same as heat.
The tip of a burning match has a high temperature, but the object as
a whole might contain very little heat due to its size.

A 1]

x
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thermal mass: mass used to store heat energy, usually collected solar

energy. Insulated rock bins, sand beds, and containers filled with
water or eutectic salts have been used successfully as thermal masses.

thermosiphoning: heat transfer in a fluid (air, liquid) by means of

currents resulting from the natural fall of heavier, cooler fluid and
rise of lighter, warmer fluid.

Trombe wall: masonry, typically 8 to 16 inches thick, blackened and ex-

posed to the sun behind glazing; a passive solar heating system in
which a masonry wall collects, stores, and distributes heat.

watt: a unit of measure for electrical power equal to the transfer of
‘one joule of energy per second. The watt is the unit of power most
often associated with electricity and is determined by multiplying
required volts by required amperes. One horsepower = 746 watts.

weatherstripping: material which reduces the rate of air infiltration
around doors and windows. It is applied to the frames to form a seal
with the moving parts when they are closed.

window treatments: applications to the interior side of windows (blinds,
shades, shutters, draperies).

work: energy transferred from one object to another, that is, a force
acting against resistance to produce motion in a body; measured by the
product of the force acting and the distance moved through against
the resistance.
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BIBLIOGRAPHY OF SOLAR TEACHING AIDS

Books for General Reference

Blueprint for Survival, editors of The Ecologist.
(New American Library, 120 Woodbine Street, Bergenfield, NJ 07621,
1972, $1.50/paper.)

Consumer Handbook of Solar Energy, John H, Keys.
(Morgan & Morgan, 145 Palisades Street, Dobbs Ferry, NY 10522, 1979,
$10.95/paper.)

Energy: A Crisis, A Dilemma, Or Just Another Problem?, Jesse S. Doolittle.
(Matrix Publishing Co., 27 Benefit Street, Providence, RI 02904, 1977,
$12.95/paper.)

Energy and Food, A. Fritsch, A. Keeler, and A. Pierotti.
(Citizens' Energy Project, 1110 Sixth Street, N.W., Washington, DC
20001, 1977, write to Citizens' Energy Project for price.)

Energy Basis for Man and Nature, Elizabeth C. Odum and Howard T. Odum.
(McGraw-Hill Book Co., 1221 Avenue of the Americas, New York, NY 10020,
1976, $11.95/paper, $2.50/instructor's manual.)

Energy Book I and II, edited by John Prenis.
(Running Press, 38 South 19th Street, Philadelphia, PA 19103, 1977,
$5.00/paper.)

Energy, Food, and You, (K-6), Washington State Office of Public Instruction.
(Shoreline School District Admin. Bldg., NE 158th and 20th Avenue NE,
Seattle, WA 98155, 1978-1979, $5.00.)

Energy, Food, and You, (Secondary), Washington State Office of Public
Instruction. (Shoreline School District Admin. Bldg., NE 158th and
20th Avenue NE, Seattle, WA 98155, 1978-1979, $5.00.)

Energy for Survival: The Alternative to Extinction, Wilson Clark.
(Doubleday & Co., Inc., 501 Franklin Avenue, Garden City, NY 11530,
1974, $12.50.)

Energy Future: The Report of the Harvard Business School Energy Project,
Roger Stobaugh and Daniel Yergin.
(Random House, Inc., 400 Hahn Road, Westminster, MD 21157, 1979,
$§12.95.)

Energy Savers Catalog, editors of Consumer Guide.
(G. Putnam's Sons, 1050 Wall Street, West Lyndhurst, NJ 07071, 1977,
$6.95/paper.) _

The FEnergy Trap, D. S. Halacy.
(Scholastic Book Services, 906 Sylvan Avenue, Englewood Cliffs, NJ
07632, 1975, write to publisher for price.)

Energy We Can Live With, edited by Daniel Wallace.
(Rodale Press, Inc., 33 East Minor Street, Emmaus, PA 18049, 1976,
$3.95/paper.)
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The Fuel Savers: A Kit of Solar Ideas for Existing Homes, Dan Scully et al.
(Brick House Publishing Co., 3 Main Street, Andover, MA 01810, 1978,
$2.75/paper.)

A Golden Thread, Ken Butti and John Perlin.
(Cheshire Books, 514 Bryant Street, Palo Alto, CA 94301, 1980, $15.95.)

Harnessing Water Power for Home Energy, Dermot McGuigan.
(Garden Way Publishing Co., Charlotte, VT 05445, 1978, $4.95/paper.)

Home Energy for the Eighties, Ralph Wolfe and Peter Clegg.
(Garden Way Publishing Co., Charlotte, VI 05445, 1979, $10.95/paper.)

Homeowner's Guide to Solar Heating, Sunset Books.
(Lane Publishing, Willow & Middlefield Roads, Menlo Park, CA 94025,
1379, $3.95.)

The Home Workplace, Organic Gardening and Farming editors.
(Rodale Press, Inc., 33 East Minor Street, Emmaus, PA 18049, 1978.)

How to Build the Michigan Airtight Stove, S. S. Miner.
(Miner Machine Developing Co., 1411 Harrah Road, Niles, MI 49120, 1978,

$5.00.)

How to Buy Solar Heating Without Getting Burnt, Malcolm Wells and Irwin
Spetgang.
(Rodale Press, Inc., 33 East Minor Street, Emmaus, PA 18049, 1978,
$6.95/paper.)

The Integral Urban House: Self Reliant Living In the City, Farallones
Institute. '
(Sierra Club Books, 530 Bush Street, San Francisco, CA 94108, 1979,
$12.95/paper.)

In the Bank Or Up the Chimney?
(Chilton, School Library Services, 201 King of Prussia Road, Radnor, PA
19089, 1976, $1.95/paper.)

Introduction to Appropriate Technology, R. J. Coﬁgdon.
(Rodale Press, 33 East Minor Street, Emmaus, PA 18049, 1977,

$6.95/paper.)

New Inventions in Low Cost Solar Heating, William A. Shurcliff.
(Brick House Publishing Co., 3 Main Street, Andover, MA 01810, 1979,

$12.00/paper.)

New Low Cost Sources of Energy for the Home, Peter Clegg.
(Garden Way Publishing Co., Charlotte, VT 05445, 1975, $7.95/paper.)

100 Ways to Save Energy & Money in the Home, Office of Energy Conservation.
(Conservation Books, P.0. Box 3500, Station C, Ottawa, Ontario, Canada
K1Y 4Gl, 1979, free.)

Other Homes and Garbage: Designs for Self-Sufficient Living, Jim Leckie et al.
(Sierra Club Books, 530 Bush Street, San Francisco, CA 94108, 1975,
$9.95/paper.)
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The Passive Solar Energy Book, Edward Mazria..
(Rodale Press, Inc., 33 East Minor Street, Emmaus, PA 18049, 1979, @

$12.95/paper.)

Practical Building of Methane Power Plants for Energy Independence, L. John Fry.
(L. John Fry, 1223 North Nopal Street, Santa Barbara, CA 93103, 1974,

$12.00/paper.)
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Rainbook: Resources for Appropriate Technology, Rain editors. }
(Schocken Books, Inc., 200 Madison Avenue, New York, NY 10016, 1977,

$7.95/paper.)

1

v

Rays of Hope, Denis Hayes.
(W. W. Norton, 500 Fifth Avenue, New York, NY 10036, 1977, $3.95/paper.)

Solar Age Resource Book, editors of Solar Age.
(Everest House, 1133 Avenue of the Americas, New York, NY 10036, 1979,

$9.95/paper.)

The Solar Cookery Book, Dan Halacy and Beth Halacy.
(Peace Press, Inc., 3828 Willat Street, Culver City, CA 90230, 1978,

$§7.95.)

The Solar Food Dryer Book, Stella Andrassy.
(Morgan & Morgan, Inc., 145 Palisades Street, Dobbs Ferry, NY 10522,

1978, $3.95/paper.)

Sunspots, Steve Baer. @
(Zomeworks Corp., P.0. Box 712, Albuquerque, NM 87103, 1977, $4.00/

paper.)

Underground Designs, Malcolm Wells.
(Malcolm Wells, Box 1149, Brewster, MA 02631, 1978, write to Malcolm

Wells for price.)

Window Design Strategies to Conserve Energy, Robert S. Hastings and
Richard W. Crenshaw.
(Superintendent of Documents, U.S. Government Printing Office,
Washington, DC 20402, 1977, write to Superintendent of Documents

for price.)

Magazines and Newsletters

Alternative Sources of Energy
(107 South Central Avenue, Milaca, MN 56353, $16.50/year.)

Current Energy & Ecology
(Curriculum Innovations, Inc., 3500 Western Avenue, Highland Park, IL

60035, $3.95/year per student.)

Energy & Education
(National Science Teachers Association, 1742 Connecticut Avenue,

Washington, DC 20009, free.)
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Energy Consumer
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(DOE Office of Consumer Affairs, Room 8G082, Washington, DC 20585, free.)

Energy Insider
(Mail Stop, 8G03l, Washington, DC 20585, free.)

Hudson Home Guides
(P.0. Box 10002, Des Moines, IA 50340, $15.00/year.)

I1linois Teacher of Home Economics
(11linois Teacher, College of Education, 1310 S. 6th Street, Champaign,
IL 61830, $7.50/year.)

Journal of Home Economics
(American Home Economics Association, 2010 Massachusetts Ave., N.W.,

Washington, DC 20036, $13.00/year.)

Mother Earth News
(P.0. Box 70, 105 Stoney Mountain Drive, Hendersonville, NC 28739,

$12.00/year.)

New Shelter
(Rodale Press, 33 East Minor Street, Emmaus, PA 18049, $9.00/year.)

Solar Age
(SolarVision, Inc., P.0. Box 4934, Manchester, NH 03108, $20.00/year.)

Solar Energy Digest
(William B. Edmondson, Box 17776, San Diego, CA 92117, $38.00/year.)

Resource Organizations and Agencies

Association of Home Appliance Manufacturers
200 N. Wacker Drive, Chicago, IL 60606

American Society of Heating, Refrigerating, and Air-Conditioning Engineers
345 East 47th Street, New York, NY 10017
(Publications catalog and price list)

Center for Renewable Resources
1001 Connecticut Avenue, NW, Suite 510, Washington, DC 20036

(Sources of funding and educational materials)

Citizens' Energy Project
1110 6th Street, N.W., #300, Washington, DC 20001

Edison Electric Institute
Public Relations Department, 90 Park Avenue, New York, NY 10016

Energy and Education Action Center

Room 514, Reporters Building, 300 7th Street, S.W., Washington, DC 20202
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League of Women Voters of the United States
1730 M Street, N.W., Washington, DC 20036

Mid-America Solar Energy Complex
Alpha Business Center, 8140 26th Avenue South, Minneapolis, MN 55420

The National Center for Appropriate Technology
Box 38638, Butte, MT 59701

T

National Science Teachers Association
1742 Connecticut Avenue, N.W., Washington, DC 20036

-
a

National Sclar Heating and Cooling Information Center
P.0. Fox 1607, Rockville, MD 20850 (Tollfree: 800-523-2929)
(Pamphlets, bibliographies, factsheets)

National Wildlife Federation
1412 16th Street, N.W., Washington, DC 20036
(Pamphlets, magazines, catalogs)

New York Alliance to Save Energy
36 West 44th Street, Room 709, New York, NY 10036
(Energy Directory and Bibliography)

Northeast Solar Energy Center
470 Atlantic Avenue, Boston, MA 02110
(Brochures, newsletters, and curriculum materials)

Public Interest Research Group
P.0. 19312, Washington, DC 20036

Sierra Club
Information Services, 1050 Mills Tower, San Francisco, CA 94104

Solar Energy Research Institute
1536 Cole Blvd., Golden, CO 80401
(Solar Energy Information Locator)

Solar Lobby
1001 Connecticut Avenue, S.W., Suite 510, Washington, DC 20036
(Newsletters and brochures)

Solar Science Industries
10762 Tucker Street, Beltsville, MD 20705
(Catalog of solar energy books)

Southern Solar Energy Center
61 Perimeter Park, Atlanta, GA 30341

Superintendent of Documents
U.S. Govermment Printing Office, Washington, DC 20402
(Solar Energy Bibliography SP-009, ask for Price List 36)
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Total Environmental Action
Church Hill, Harrisville, NH 03450
(Catalogs, books, plans, appropriate technology workshops)

U.S. Department of Energy
Technical Information Center, P.0. Box 62, Oak Ridge, TN 37830
(Books, brochures, posters, technical data)

VITA
3706 Rhode Island Avenue, Mount Rainier, MD 20822

(Simple survival technologies)

Western Solar Utilization Network
Pioneer Park Building, Suite 800, 715 S.W. Morrison, Portland, OR 97205

Your local Cooperative Extension Office

Your State Energy Office

Audio-Visual Materials

Association Films, Inc.
866 Third Avenue, New York, NY 10022
(Lends 16mm movies free of charge)

Library Filmstrip Center
3033 Aloma, Wichita, KS 67211
(Color and sound filmstrips with cassettes on solar energy)

Modern Talking Picture Service
200 L Street NW, Washington, DC 20036; 16 Spear Street, San Francisco,
CA 94105 (A selection of free films on energy-related topics produced
by major industries)

New York State Alliance to Save Energy, Inc.
36 West 44th Street, Room 709, New York, NY 10036
(A convenient digest of over 160 energy-related films available from
various sources, Energy On Film, $3.00)

Solar Energy Institute of America
P.0. Box 6068, Washington, DC 20005
(35mm slides on all aspects of solar emergy @ $1.00 each)

Solar Lobby
1001 Connecticut Avenue, N.W., Suite 510, Washington, DC 20036
(Comprehensive energy A-V listing, Solar Energy Education Bibliography,
$3.75 + 15% shipping)

3-M Company
Visual Products Division, 3-M Center, St. Paul, MN 55101
(Energy films)
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Total Environmental Action
Church Hill, Harrisville, NH 03450
(Solar slides)

U.S. Department of Energy Film Library
P.O. Box 62, Oak Ridge, TN 37830

(Provides teachers with an annotated brochure on free energy films)

Zomeworks Corp.
Box 712, Albuquerque, NM 87103
(Solar slides)

Your local gas or electric utility

Your State Energy Office

Solar Suppliers

Catalog of Instructional Materials

(American Association for Vocational Instructional Materials,
Engineering Center, Athens, GA 30502.)

Guide to Home Energy

{(Mother Earth News & Bookstore, Box 70, Hendersonville, NC 28791,
solar and appropriate technology plans and component kits.)

People's Solar Source Book

(Solar Usage Now, 450 East Tiffin Street, Bascom, OH 44809,
solar components catalog, $5.00.) '

Solar Directory, C. Pesko.
(Ann Arbor Science Publishers, Inc¢., 6780 Jackson Road, Ann

Arbor, MI 48103, 1975.)

Solar Shop Catalog
‘ (Solar Unlimited, Inc., Box 337, Clay, KY 42404 catalog, $2.00.)

Edmund Scientific Co.

(Edscorp Building, Barrington, NJ 08007, science/solar materials.)
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