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FOREWORD

Economics «nd energy are topics of 1nterest to students and teachers
alike. They both affect ouc daily lives, influence how we live and have
significant 1mpacts on how our children will live. - Since cconomc
cducation was mandated by the Florida legislature, many attempts have becn
made to 1ntegrate the free enterprise and consumer education objectives
with the traditional content of the social studies curriculum. SOLAR
ECONOMICS: A Teacher's Guide, 1s a collection of instructional units built
around the state objectives using solar energy as a unifying theme. Not
all the objectives are covered. Teachers can modi1fy the units to 1include
the additional objectives 1f they wish to do so.

This Guide 1s not intended to be a directory of solar technology.
There 1is an abundance of references on the various aspects of solar energy
applications. Our 1ntention 1s to show teachers (and their students) that
some technologies are cost effective now and cconomics 1s a useful tool to
compare them with conventional energy sources. Much of the material in
this Guide came from SOLAR ENERGY AND THE FINANCIAL COMMUNITY and copies
are available from the Florida Solar Energy Center. The Florida Solar
Energy Center has an abundance of materials that are very useful to
teachers. Some of these are reproduced 1n this book; others may be
obtatned by writing the Center.

We hope you enjoy using these materials and wiall provide us with
feedback and suggestions fer additienal nmits. Please duplicate any ot the
information contained in this book and use 1t with your classes.
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1. COMPETITION

OBJECTIVES: A. 5. Define competition as the effort of two or more

parties to secure the business of a third party.

A. 6. Describe some ways 1n which competition benafits the
consumer. ’

.

MATERTALS: Solar equipment advertisements.

ACTIVITIES:

1. Ask students what it means "To compete."

2. Ask them to list examples of competition in school settings. /
3. Select one or more examples and ask them to list the advantages and

disadvantages of such competition.

4. Tell them that our free enterprise system is based upon competition.
Ask them to give examples and to list the advantages and disadvantages
of such a competitive system.

S. Using their knowledge and feelings about competition, ask them to
study the solar equipment advertisement and explain its purpose and
characteristics...in light of our competitive free enterprise system.

6. With students (and their parents?) list the benefits of solar energy
as a competitive energy source, and of competition among producers of
solar equipment in America.
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2. SOLAR WORKERS ' -

OBJECTIVE: €. 10. Define labor force as people cmployed or secking
employment.

MATERIALS: Student Handout: Employment
ACTIVITIES:

1. Ask students to jot down the meaning of the following terms:
WORK WORKER LABOR LABORER EMPLOYMENT FORCE )
Discuss these terms with the students to get common mcanings. Stress
labhor and labor force.

2. Discuss the importance of the labor force in any economic activity.
Detail some of the features of a quality work force: for example,
education and training, attitude toward work, skills, numbers of
workers available in an area, etc.

3. Ask students to read the handout on Employment. Discuss the needs for a
labor force in solar energy in Florida. What are the xwands of workers
nceded. How can we get such workers trained and ready?

4. Call or write the vocational education center, community collepe, and
un:iversity in your area for information on training for solar ecnergy
jobs. .

Q
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STUDENT HANDOUT
SOLAR_ENPLOYMENT

The major encrgy-producxng)and energy-usxng.xndustrles[of the U.S.
consume one-third of this natidn's energy but provide only 10 percent of
the nation's jobs. Capital investment per employee i pctgolcum and public

uti1lity industries 1s $108,006 and $105,500 respectively--(hscc times the
average capital i1nvestment per job in other industries.

A\

"Many analysts argué that energy growth is crucial to a xeduction in
employment. In reality, the purpose of what we commonly call 'cnergy' is
to reduce the need for human labor, exacerbating the problem of providing
jobs for a growing labor force. Industry has increased its ouptut by

~drawing on the apparently limitless supplics of fossil fuels while shrink--
ing its labor force. As the Congressional Office of Technology Assessment
has commented, 'the national energy pol .cy of the last several decades has
been to replace human labor as rapidly as possible with petroicum energy.'
Thus the same practices which are creating.-the energy shortage have also
been responsible for the shortage of jobs." The above quote was taken from
Leon Rodberg's Employment Impact of the Solar Transition, which was pre- [

bbbl 3

pared for the Joint Economic Committee, U.S. Congfess& 1979.

In contrast, the application of solar energy is labor-intensive; a
transition to solar energy from nonrenewable fossil fuels should produce an
1ncrease 1n employment.

Demand for qualified mechanics and technicians in the re-emerging
solar 1ndustry is already developimg and, at current growth trends, may
soon create a serious manpower shortage? Government, 1ndustry and labor
organizations foresee a potential shortage of skilied solar installers
necessary for President Carter's projection of 2.5 million solar installa-
tions by 1985. FSEC estimates that there are 43,000 solar system existing
in Florida--11,0(0 of them installed 1n 1979 alone. Solar installations in
Flor:da could exceed 300,000 by 19£5 and 2 million by the year 2000, given
proper incentives.

A 40 percent increase withir a decade 1n the number of solar cnergy
scientists, engineers ané rz-h,icians was projected 1n 1976 by the Energy
Research and Development Administiat ou  However, many 1n the solar field
believe that the orojecticn was too conservative. The rise 1n the number
of practit{gncrs «. paralleled the dramatic rise during the lasl two years
1n the numoer of! . rcarchers.

A MITRE Ce. tion study predicted a §10 billion applicd solav energy
industry by the fate 1980s. It 1s anticipated that most of the jobs
created by .he solar industry's growth will relate to construction and
conversion rather than research. The training required for these jobs 1s
expected to be short term and/or a modification of existing programs.
However, 1t would be erroncous to assume that the existing trades wil!
shift from conventional heating and cooling applications without scme
degree of formal training in the technology.

1,
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"In an era where the private corporate economy scems inCapable of
creating sufficient, employment, responsibility for job creation ancreas-
ingly falls to be public decisions. In this context, a significant ad-
vantage acciues to apy energy source that canwclawm that 1t 1s cssential to
increasing employment."

o




OBJECTIVE: C. 10. Define labor force as people empioyed or secking
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"3. LABOR FORCE

employment.

MATERIALS: None

ACTIVITIES

1. Have students research the solar industry and products produced.
a. Kinds of manufactured products Q |
b.  Locations of manufacturers, addresses %
c. Location of distributors -

2. Have students write to manufacturers using a list of prepared

questions. Have studentﬁ list questions to be answered. Samples:

a. kWhat are the materials used to manufacture your product?

b. Describe the processes through which these materials become your
product.

c. How many people are 1involved in each manufacturing process?

Total number of people employed?

d. wWhat skills are needed by these employees engaged 1n each

process?
e. Is your company hiring new employees?
f. Do you find applicants for positions trained or educated for the

required tasks?

g. If not, do you have a training program??

h. How do you predict your work force needs?

i. Get production history and project estimates of future pro-
duction.

How are products distributed?
k. When (if ever) are you overstocked?
1. wWhy? Ramification?

3. If there are local distributors for the products, have students visit
the distributor and determine:

13




a. Amount of sales in past year
b. Projected sales
¢. Compare information from manufacturers and distributors as to pro-

jected future sales.

d. Have students pretend to be custom2rs (consumers) and have a
salesman give his sales talk.

e. Have students discuss and evaluate sales talk.

f. Find out how many people are employed in selling this product/these

products,
g. What skills are necessary. ’
h. Get employment history of present salesmen. Were they previously

in related work or were trained to do this work?
Evaluation: Divide class into groups.

1. Manufacturers (select a student to represent a plant supervisor
who has responsibility for products).

a. Have at least one person to represent one employee engaged
1n each one of the manufacturing processes.

b. Have each student explain his job.

2. Distributors (select a student to act as distributor).
a. Have at least one person to act as salesman.
b. Have at least one person to act as deliveryman.
C. Have at least one person to act as repairman.

Have students prepare and role play the manufacturing and distribution
process.




4. CONSUMER GOODS

OBJECTIVE: Define consumer goods as 1tems that are capable of satisfying

a human want.

MATERIALS: Window Treatment for Energy Conservation, by R. McCluney

ACTIVITIES:

1.

Consumer goods are items made to be purchased by consumers - anyone
with buying power. These items are for personal needs: clothing,
food, shelter.

. and personal wants ... other possessions that a consumer decides ’
to pay money for: boat, car, pets, television, air conditioning,
window awnings.

Research definition of consumer goods in related text.

Windows are built into our homes (our shelter) as a standard accessory
today. Yet they are not always placed on a wall with ultimate cooling,
heating, ventilation and illumination in mind. Read "Window Treatment
for Energy Conservation.”

Given the definition of consumer goods and the handout 'Window Treat-
ment for Energy Conservation," the student will sketch his/her home...
plot north, east, south, and west on the sketch...trace the sun's path
over the home during a weekend day...analyze the window's placement...
determine whether the purchase of awnings, window film, exterior roll
blinds, or shutters (as consumer goods) would satisfy the human want
of comfort inside the home.



Window Treatment for
Energy Conservation

by WR. McCluney

The purpese of this Energy Note is 1o give the nen-
tect.nical reader a clear look at windows —how to
getthe most fram them in cooling, heatling, ven.ilat-
ingandilluminating the home. Although most ofthe
points are applicable anywhere in the country,
emphasis is on summer solar heat gain expe-
rienced in buildings in the Sun Belt, especially in
Flonda.

Two very commonfeatures of southern open living
style are large window areas fo let the light and
breezes in, and shading devices or window films fo
keep the hot sunshine out. While we do not delve
info window sizing, because it relates only to new
construction or remodeling, we do have something
to say about design guidelines and strategies.
Much attention is given to shading devices and
windaw films, as they represent feasible steps for
exishng buildings.

In winter, windows should seal tightly and allaw
the sun fo enter the building without glare but pre-
vent heat loss to the cutside by conduction. For the
warmer seasons they would be operable to let
breezesin, they should keep solar heat out while still
allawing light for tllumination.

One window far all reasons and seasons ts hardly
a practical expectation. Large windowed openings
for maximum view and solar illumination of the inte-
rior might be nice on a summer day, but so would
small ones to minimize heat gain in a building. In
winter, large but well-insulated openings facing the

_ sun provide both illumination and direct solar heat-

ing with a minimum of glare. But at night these open-
iIngs should be sealed and insulated tightly if they
are to prevent heat escape.

Thus, the best ane can have will be a compromise
combination of these competing features. It is pcs-
sible to design a wonder window complete with
continuously adjustable shutters or louvers, refiec-
tive films, exterior shading devices, and removable
insulating plugs that would meet all the above
requiremenis. Such a window would, in principle,
save considerable energy and perform well It would,
in fact, cost a lot of money ar.d demand a bit of
maintenance.

| Window Design Guidelines

Following are same Florida window design guide-
lines for optimum cooling, heating, ventilating and
illumination:

1 To minimize infiltration energy losses in winter

and summer, and to maximize venlilation con-
trol at othertimes, all windows should be apen-

able, with easy-4o-operate mechanismsfarcan-
troling aiflaw. When closed, they shauld seal
tightly—ateature aftenlacking injalausie windaws.
2. Double-pane windows with an insulating air
space sealed lightly between the panes of glass
or plastic resist conductive heat fransfer. (In the
relatively mitd Flonda cimate, weil-insulated and
sealed single-pane windows may be adequate,
especially it heating and air conditioning are
seldom used.) Window frames should be made
of poor heat conduchng matenal such as wood
or piastic. If made of metal (o good heat con-
ductor) they should contain “thermal breaks.”
These are insulating sections built into the win-
dow frame to block heat conduction through it
(Figure 1). When window shopping, always ask
about frame design Have the salesman show
you haw his window minimizes conductive heat
transter with dual panes and thermal breaks.
Make sure that the window seals tightly when
closed.
siding glass doors rivaljatausies’ inability ta seal
hghtly, and they often lack thermal breaks.

- ~

. T_/ Double-pane glass [

Metal Frame

Figure 4
Window frame section showing thermal breaks.

3 Figure 2 shows that the sun 1s much higher over-
head at naon in the summer than In the winter,
also that it nses and sets north of east and north
of west in summer, and south of east and souiti
of west in winter These sun paths are important
to design and placement of windows and shad-
ing devices.
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Figure 2
Sun path diagrams.
Window Design Strategies Although a shading device eflects a lof of sun-

1 A southem window exposure with prapar 1aof
averhang (Figure 3) pravides shade from the hot
midday summer sun but lets salar heat enter in
winter. (Roof overhang design for sauthern, east-
ern and western exposures is contained in Flar-
ida Solar Energy Center Design Notes, Concepts
in Passive Design #1 and #2, by Philip W. Fairey

2 A northern window exposure pravides excellent,
and cool, illumination. The small amounts of
direct sunshine reaching these windows from
the early morning and late afternoon summer
sun comes at such an angle that very hittle heat
enters the building Judicious use of northern
window exposure is particulary sur’ 2d to south-
ern Flofida's brief heating season and lengthy-
coolng seasan.

3 Windows facing east or west (or south without
adequate roaf averhangs) demand some exte-
rior shading for praper energy management —
from trees, shrubs or trelhs vines that tend fo lose
their leavesin winter, ar from awnings or shutters

N

Retrofit Options

Much can be done to minimize energy costs
when designing a bullding from scratch, but ophons
for existing buildings are more mited Thus, with
windows and shding glass doors which are poorly
onented or lack adequate overhangs the problem
graws

Replacement or repair of poor energy performing
windows 1s an obvious first step Permanently closed
windows should be replaced with operable ones,
jolousies shauld be replaced with beter-seaiing
units, thought should be given to double-pane win-
dows if much space conditioning is used, and
caulking can do wonders 1o stop air leaks through
some windaw frame designs Storm windows and
doors also greatly increase efficiency

shine, It also absorbs a lot of it and gets hot, thus, a
shading device’s purpose i1s partially defeated if it is
indoors.

Among the many types of exterior shading dew-
ces are louvered insect screens which allow a view
of the ouiside yet block direct sunshine, and metal
ofr canvas awnings {Figure 4) Some canvas awn-
Ings canbe rolled up and down as required Extenor
shadingvanes orlouvers permanently ixed in place
In the building facade are common 1n the tropics

Roil blinds, generally of hollow ar insulation-flled
slat construchon, can have small spaces between
the slats to allow some filtered sunhght ic enter the
window They are available in motonzed or hand-
operated models (operated from the inside) (Fg-
ure 5)
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Figure 3
Seasonal shading performance of south-facing
roof overhangs.




window shutters abound—the Sarasata, the Baho-
mo (or Bimini), the spht, side-hinged type; ond the
side-shding shutter (Figure 6) Ali con be effectve.

The publicotion Windows for Energy Efficient Build-
Ings, Vol 1. Nos 1 ond 2,is chack fuil of informoticn
of ollkinds of window producis ond is avoilable from
Lowrence Berkeley Looorotory, 4 Cyclotron Rood,
Berkeley, CA 94720

Figure 5
Exterior roll blind. Horizontal slats are encased in
an edge frame. Biind rolls up into enclosure attop
of window by motor or interior hand operation,

However, there moy be imes when window film is’
desiroble, for cesthetic, orchitecturol, or eConomic
reosons Shghtly hnted window films con effectively
reduce the glore resulhng from excessive window
bnghtness (Properly designed extenor shodes con
occomplish the some purpose with better overoll
energy peformonce ) Most films ore less expensive
than mony of the recommended exterior shoding
devices When o new type of spectrally-selective film
becomes ovalloble (which selects more of lhe sun’s
hght and less of its heot for fronsmussion), the obove
cnhcisms con be reloxed This new film. when it per-
torms well, 1s expected to tronsmil neorly twice os
much hght os it does heot

Roiler Awning
(seH-stonng)

Hip Roof Awning
(tor cosement windows)

Figure 4
Types of awnings.

Window Films

Extenarshoding devices o:e preferable to window
films (ar coalings) for reducing heot goin becouse
they prevent direct sunshine from reoching the
window pone in the first ploce A properly designed
shode should be oble to block oll direct’roys from
the sun but shil odmit enough indirect ond diffuse
fight for luminahon Since film typicolly reduces

heot goin, smoller wndows might be preferoble to Bohoma ShuHers s:de-hinged Shuters
nimfrom o heot stondpoint, but the cost of replocing

the sun-focing windows in o bulding could be

prohibitive, which scaores onolher point for extenor Figure 6

shoding Types of shutters,




Its difficutt to design a direct contact window film
that can withstand being repeatedly taken off and
Putback onto suitthe season, but a solution to the
seasonal problem is now available from several
manutacturers (Ref 8). This product is a sort of inte-
nor storm window for use in warm climates. It seals
hghtly against the inside of the regular window,
rapping aninsuloting "dead air* space in between
The summer version could be coated with a reflec-
hve material, hopelully spectially selective. The win-
ter version should be highly transparent to admit
maximum hight and heat into the building but still
provide the insulating advantage of a double-pane
window. In the ventilating season, the interior storm
window would be removed. These devices offer g
very cost-effective alternative to replacing jalousie
windows.

Summary

In general, exterior shading devices do the best
lob of protecting windows from direct sunshine As
analternative, window films can reduce the summer
air conditioning load The refiective type of film is
superior to the absorptive, and the new spectrally-
telechive films should be better than both of those.
Forthe best energy contiol, film should be used only
in the summer, when air conditioning is needed.

Film is most effective when applied to the outside
of the window; however, exposure to the eiements
causes rapid deterioration. intenor installation, usu-
ally recommended by manufacturers, does not sig-
nificantly affect film’s relative peformance.

(Editor's Note. Mr. Fairey’s Design Notes on roof
overhangs, Concepts In Passive Design #4 and #2,
are available free of charge from the Flonda Solar
Energy Center, 300 State Road 401, Cape Canav-
eral, FL 32920.)
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5. ENERGY SCARCITY AND CHOICE

OBJECTIVES: D. 1l4. Identify why scarcity requires choices.

K. 49. Define consumers as users of goods and services.

MATERIALS: Student Handout: Decision-Making

ACTIVITIES:

1.

The world's supply of fossil fuels--coal, oil, gas is strictly
limited. If current consumption patterns continue, shortages and
exhaustion of supply will occur within students' lifetimes. Hopes for
discoveries of new fossil fuel deposits of sufficient magnitude to
alter these statements are false hopes. Alternative energy sources
are already nearly fully exploited, involve energy and environmental
trade-offs which would themselves demand significant changes in human
life systems, or assume improbable technological breakthroughs.

Ask students to explain why the "energy crisis" is a material of
scarcity or shortage in supply.

Liken the shortage of declining fossil resources and their rising
costs, ask students to read the handout "Decision Making." Discuss
the choices--and the probability of self-interested decisions by the
public (choice number 7).
For most people, five provides more satisfaction than four and seven
provides more satisfaction than six. Regardless of what others may
do, the individual's rational decision would be to use energy un-
caringly. Since the same logic applies to most people, the likely
outcome is conclusion five: continued heavy energy use and the rapid
onset of a real crisis.

This kind of decision situtation has been recognized as widespread in
human social affairs and has been called The Prisoners' Dilemna (based
on the work of Dr. Ben Gorman, University of Florida, Gainesville).
In this "game," players who act selfishly will always "win" (receive
greater satisfactions or goods) compared to participants who make
altruistic decisions. The net effect will almost 1nvariably be that
most players act selfishly, and the whole group or system is worse off
than if all had acted altruistically.

This logic can only be short-circuited by changes in the considera-
tions, or structure of the game. In this partiéular case, the most
plausible alteration involves rewriting consideration three. That is,
government or some other institution (not the individual decision
makers) must force contingencies on individuals for heavy consumption.

In policy terms, attempts to influence citizen behavior and consumer's
decisions will be more effective if they restructure the cost benetit
factors mmplicated in these decisions, rather than attempling to
manipulate the logic of the decision process. Specifically, instead
of brainwashing people to regulate tlheir thermostats, change the tax
and charge structure of fuel so that thermostat regulation becomes a
selfishly sensible choice, or re-engineer thermostats so that there is
no individual choice.
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3. Have students work out a simple plan, which preserves human freedom,
but "changes the game" to promote conserving behavior.

/
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STUDENT HANDOUT

GENERAL CON&IBERATION 1.

GENERAL CONSIDERATION 2.

GENERAL CONSIDERATION 3.

DECISION MAKING

If heavy consumption causes an energy crisis, the
material quality of life will be severly degraded.

If conservation of energy is gererally practiced,
the material quality of life can be sustained with
fairly high satisfaction levels f~r everyone.

Heavy individual consumption provides high personal
satisfactions in the individuil's material quality of
life beyond the general satisfaction level.

STRATEGIC CONCLUSION 4

STRATECTC CUNCLUSION 5.

STRATEGIC CONCLUSION 6.

STRATEGIC CONCLUSION 7.

If conservation is generally practiced, and if I also
conserve, then I wi1ll enjoy average satisfac-
Zion.

If conservation is generally practiced, and if I con-
came heavily, then I will enjoy the average high
satisfactions of consideration two, above, plus the
individual bonus satisfactions in consideration three.

If widespread heavy consumption occurs, and 1f I prac-
tice conservation, then I will suffer the same loss of
satisfaction as everyone else, according to cons:idera-
tion one.

If widespread heavy consumption occurs, and 1f I am
also a heavy consumer, then I will suffer the same
loss of satisfactions as everyone else (consideration
onej. In the meanwhile I will have enjoyed the

higher individual satisfactions (consideration three).

Read each "general consideration" laying out the context of our situation.

Then, decide on the one '

'strategic conclusion” you would choose to follow.

Be prepared to discuss your reasons.




6. FENERGY RESOURCES

OBJECTIVES: D. 15. Identify energy resources.
D. 22. ldentify how energy factors affect the cost and
availability of goods and services.

MATERIALS: Student Handout 1: Present & Future Energy Sources
Student Handout 2: Energy in Florida
Student Handout 3: Energy Scenario in-Florida
Student Handout 4: U.S. Fnergy Consumption

1. Take common objects in the classroom which are being "consumed." Ask
what energy was used to get it from raw materials to product in the
classrdom. (See Energy To Burn, 16 mm film available in film libra-
ries). Samples:

a. Melvin's leather shoe; b. Sally's pad of paper; c. Carlos' steel e
lunch box; d. Juanita's plastic beads...

doubled or tripled tomorrow (e.g., energy costs in raw materials, -

transportation, manufacturing, higher costs = higher salaries nceded =

higher taxes? and so forth). et ¢
3. Ask them what would happen to the cost of Melvin's shoe, Sally's .

paper, Carlos' lunch and lunch box, etc.

4. Review the sources of energy discussed in Student Handouts 1, 2, and
4. Review the consumption of energy by sector. What are the differ-
ences between Florida and the United States? Explain the differences.

5. How will foreign oil embargos affect Florida? the United States?
Review Handout 3. How do rapidly rising prices of energy affect the
cost of goods and services? Why does this happen?

6. Design a plan of action for Florida to relieve these problems...
Explain your plan of action.

l 2. Ask students how education might be different 1f the cost of energy
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STUDENT HANDOUT 1

ENERGY SOURCE

PRESENT AND FUTURE ENERGY SOURCES

DEVfLOPNENT STATUS AND PROSPECTS FOR FUTURE USE*

FOSSIL FUELS

NUCLEAR

GEOTHERMAL

SOLAR EMNERGY

Petroleum

Natural Gas

Cosl

Hydro-
electrac

wWind

Heating and
Cooling

Now widely used. Domestic production @ 9 million
barrels per day (mbd), due to increase to 10 mbd;
currently import @ 8.4 mdb. Enhanced recovery
methods now 1n use. Supplies limited. Possibly .
depleted in 30 to 40 years.

Now widely used. U.S. consumption of 20 trillion
cubic feet per year; 95 percent produced domes-
tically, small imports from Canada and Mexico.
Construction of new pipeline from Alaska likely.
A non-renewable resource. Such promising synthetic
gas technologies as coal-derived gas, though not
currently used, appear to offer increasing energy
source. -

Use increasing. Some difficulty 1n extracting.
U.S. has an estimated 27 percent of world's coal
resources. Distribution system weak. Some
environmental problems. Slated to replace oil
for electrical generation. Effort in progress

to produce synthetic fuels from coal.

Now in limited use. Fissionable fuel is limited.
Currently 12 percent of U.S. electrical supply
provided by nuclear. Reactor orders have declined
1n past years. Radiodactive waste «torage, trans-
portation, and dasposal are long-term problems

for this industry.

Now in limited use. Exploration coutinues for
suitable sites. Future development thought
to be limited.

Now 1n use. Provides 4 to 5 percent of total
U.S. electrical power for Pacific Northwest.
Incentives for small-scale (low-head) hydro
are now 1n progress. Number of sites for
future development 1s limited.

Now in limited use. Many demonstration projects
functioning.

Now 1n use, growth rate dramatic particularly for
domestic hot water systems. Commercial uses
growing. Both active and passive systems have
unlimited fuel supply. Initial costs-greater
than those for conventional heating systems.




AR O N N =

Photovol-
taics
(Solar
Cells)

-

Biomass

Ocean
Thermal

Direct conversion of sunlight to electricity.
In 1imited use. Cost-effective 1n limited
remote applications. Costs have been reduced
dramatically but not enough to compete with
current electrical costs.

Energy produced from plant matter. In limited
use. Wood burning increasing in all areas of

the country. 1In the last year, 2.5 million

wood stoves have been sold in the United States.
R&D effort in pyrolysis (decomposition of organic
matter by heating),lblophotolysis (simulating
photosynthesis), and fermentation among other
processes is being supported.

Energy derived from oc~an temperature differen-
tials. Now in experimental stages.--

Energy Conversion

(OTEC)

Solar

* Thermal
Electric
Systems

Solar
Satellaites

Steam-generating plant using concentrators
(heliostats) to boil waper in a central power
tower. Now in experimental stages.

Satellites with large photovoltaic arrays, which
would beam electricity to earth via microwaves.
Now in conceptual stages.

RY
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ENERGY RESOURCES

Student Handout 2: Enerqgy In FlorJ.da.,f.—»g‘/

e:::. antage cf Total Energy Consumis-
tion by Frimary Energy Type —1980

Florida United
States

r

Natural Gas
26 8%

Petroleum
63.9%

Petroleum
a5 0%

In 1280.the State depended on petroleum and natural gas tor almost 8G percent ot its energy
needs, petroleur constituted 63 9 percent of the total consumption of primary eriergy This
contrasted with the United States as a whole, which used petroleum and raturalgastor ap-
proximately 69 percent of its energy needs, with only 45 percent of primary energy con-
sumption being petroleum.

Total Consumption Florida .......... 2,459.3 trilllon Btu
Uus. ............ 76,270.0 trillion Btu

Parcantace of 1ocal Ensrgy
Con:umpcn@n oY Sector —1980

Fiorida United
States

Commercial
Resident!al

22 3%
Residential
21 5%

Industrial
40 1%

Trans:
industrial pertation
19 6% 24 3%

The consumption of energy in Florida differs-from that of the country s a whoie The tans-

portation seclor ts the largest energy consuming sector in the State In 1880, transportation
accounted for 34 7 percent of energy use in Flonda, but only 24 4 percen* of the nation’s
While over 40 percent of the country's total energy consumption was in the incustnat sector,
industry accounted for less than 20 pefcent of energy use in Flonda

RS
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STUDENT HANDCUT 3
ENERGY SCENARIO IN FLORIDA

The end of the '70s saw the 2nd of an era of cheap and abundant energy.
John Searingen, chairman of Standard Oil of Indiana has warned that "vith the
advent of the 1980s, we enter an era of high energy prices, tight energy
supplies, and chronic world wide shortages."

The nation's conventiopal and alternative energy sources are limited.
Florida's energy problem is more acute because the state has an energy-
intensive economy without significant fossil fuel resources.

Florida's energy supply is critically dependent on foreign oil and the
stability of the internastional oil market. Fossil fuels are becoming scarce.
The only constant in today's energy picture is the rising price of every
major source of energy.

World oil production probably will peak between 1685 and 2000; oil
production in the United States reached its peak in 1970. Based on esti-
mates of fossil fuel resources within the state, Florida could support its
own energy demands for less than one year.

The 1973 0il embargo brought with it the first realization that supply
difficulties lay ahead. Yet, our economy today is still based on these
depleting resources. 0il and gas, the two fuels which are in shortest ‘
supply, provide 85 percent of Florida's energy needs. These fuels are ‘
most likely to experience the sharpest price increases. Few states, other
than producing ones, have as high a degree of petroleum dependency as Florida. ]

Forecasts of energy consumption in Florida show our petroleum dependency
increasing through 1990. Electricity consumption in Florida has been doubling
approximately every eight years. If this continues, Floridians w:ll increase
consumption of electricity in the next eight years by as much as 1t has in-
creased since the advent of electricity. )

Florida does have an abundant natural energy source which is not being
used to full advantage--sunshine. The only region in the nation with more .
solar energy than Florida is the desert southwest. Solar is a renewable,
clean source of energy whose price and availability are not subject to-
manipulation by other nations. It is becoming increasingly obvious thaty
the best approach to alleviating our energy problems is to combine vigorous
energy conservation efforts with a serious commitment to the development of
alternative resources, cspecially renewable resources.

An important part of the solution to the energy shortage is conservation.
In crder to hold the demand for energy to an annual growth rate of 2 percent
or less, current gasoline consumption must be reduced by 10 percent, and
90 percent of existing homes and all new buildings will need to be insulaced.

Among the several categories of conservation are some that require litlle
or no cost outlay, while others may be expensive to implement. Some may reyuire
a chang= in 1ndividual lifestyle. They a! will positively affect our depleting

energy supply.
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ENERGY RESOURCES

Student Handout 4: U.S. Energy Production and Consumption

1981 Production 1981 Consumption

Natural Gas
27%

Natural Gas
31%

U.S. Consumption by Fuel
80 T T (]
Nuclear, | Hydro
SWIZESNS
700 A ;\ B ccp
TN
.
60 /1,4
1L~ Coal -
. = AT T —
' 50 ,4,/4 -
L~
/4/ Natural Gas
40 — ,1/
L
|~ // L~ —T —
30~ - L
st
/,_..4/ oil!
20 — 1
N Thus graph shows the relative amount of each
’ 10 . fuel’s contnibution to total consumption: The
! [ numern al values are cumulative, the top line
| g shows total consumption
| e — |
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7. SUBSTITUTION

OBJECTIVE: D. 19. Identify how substitutions can be used when a resource

becomes more scarce.

MATERIALS: Student Handout: Solar Water Heating Systems

ACTIVITIES:

1.

Ask student.s where they have heard the word substitute used in school
(substitute teacher). What does that use mean? How is a substitute
teacher different from a teacher?

Discuss the concept of substitution by asking:
a. If hamburger mcat rose to $10 a pound, what would you eat? Why?

b. If watermelons rose to $50 each. How many would you be likely to
eat during a year? Why?

c. If gasoline rose to $18 a gallon, how much would you drive? Why?

Provide a definition of substitution (Latin: to put in place of).
Something that is put in place of something else (using honey rather
than sugar). Discuss the more economic conception: The tendency for
the less costly of two or more alternatives to replace the more
costly.

Using their concept of substitution, have students study the Student
Handout.

Get students to examine the school or their home, looking for
SUBSTITUTION opportunities to save energy dollars.




STUDENT HANDOUT

SOLAR WATER HEATING SYSTEMS

Solar domestic water (DHW) systems were once widely used in south
Florida. Solar water heating was brought to Miami during the 1920 building
boom. Hot water was a luxury at that time because of the high cost of gas
and electricity. Solar energy provided a cheap and plentiful supply of hot
water for the thousands of hotels, apartments and homes which mushroomed
along Florida's coast. By the mid-1920s the solar industry in Florida was
established; use of solar systems was widespread. It is estimated that
approximately 80 percent of the homes built in Miami from 1937 to 1941
relied on solar water heating systems. In 1941, solar systems outsold
conventional water heaters two to one. These systems were either paid for-
entirely in cash or were financed by FHA Title I home improvement loans.

In 1938, these loans were readily available at 4 persent interest with a
three year maturity.

World War II brought the industry to a halt. As nearly every com-
ponent of the solar DHW system was made of copper, the government's freeze
on non-military use of copper made its manufacture impossible.

After the war, many firms returned to business; however, price in-
creases reduced consumer interest substantially. Materials had become more
expensive. The cost of copper doubled in the decade between 1938 and 1948,
and by the late '50's it had tripled. In 1938, a common laborer earned
25¢-40¢ an hour; a skilled roof mechanic between 75¢ and $1. By 1948 these
wage scales had also doubled and solar water heating systems were priced
out of the marked.

At the same time that solar prices were increasing, electric rates
were decreasing. With the large number of newcomers moving to Florida
after the war, power companies were able to spread investment costs over a
larger base. The rate decline continued for more than 20 years, through
1970.

Large-scale production of electric hot water systems brought their
price down substantially, and electric companies aggressively promoted the
use of these systems. Solar was no longer the bargain it had once been,
and the once flourishing industry began its decline.

With today's concern over energy shortages and price increases, the
sotar industry has begun an upward swing. Sales of solar DHW systems in
Florida alone are estimated at $10 million for 1979. The total number of
new installations in the state since 1973 is estimated at 22,000. The
industry which was once a commercial success because it offered homeowners
an economically superior system for heating water has been reborn.

Source: Solar Energy and the Financial Community. Florida Solar Energy
Center, 1381l.
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8. ALTERNATIVES AND SUBSTITUTIONS IN PRODUCTION

OBJECTIVE: D. 19. Identify how substitutions can be used when a resource
becomes more scarce.

1

MATERIALS: None
ACTIVITIES:

1. There are usually several ways of producing anything We can make
shoes by hand using a few simple tools, .¥aw materials, and lots of
labor. We can use natural leather or synthetic materials or we can use
complicated machinery with muth less labor. o

2. Labor, tools, machines, leather, synthetic materials - can be called
inputs in making shoes.

3. Since we can make shoes in several different ways, how do we decide
which way?

a. If wages are low and machines are very expensive?
b. If leather is expensive and synthetic materials cheap?
c. If synthetic materials are expensive and leather cheap?

4. Now, let's talk about producing, not shoes, but comfort in rooms. When
are we uncomfortable? When it's too hot or too cold? We can stand
higher temperatures if the air is moving, or the ai:r doesn't feel too
moist.

How can we be comfortable in hot weather (which 1s much of the time in
Florida). One way is to have a big air conditioner and keep it
running all the time. But that's expensive and gets more expensive
all the time. Air conditioners use more electricity than anything
else in the house and electricity keeps getting more expensive.

Are there any other ways of being as comfortable? Yes--we can keep
the house from getting so hot in the first place. Then we can let the
breezes through the house and feel comfortable mcst of the year.

Why do houses get hot? Because the sun heats them up. The roof gets
very hot, and that heat radiates down into the house. Sunlight comes
through the windows and heats up the house. The sun heats up the
walls and that heat radiates into the house and into our bodies so
that we feel hot.

Maybe it's cheaper to keep the heat away from us and then not run the
air conditioner so much. That's just another way to be comfortable,
just like there is another way to make shoes. In fact, as electracity
gets more expensive, we might want to change the ways we make our-
selves comfortable in hot weather.

24
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5. What are some ways to keep our houses from getting so hot, or feeling .
so hot to us? '

a. Plant trees to shade our walls and our roof.

b. Shade our windows, especially on the east and west--that's when
the sun comes in during mornings and afternouns when it's lower
in the sky.

c. Insulation in the roof can help keep the rooms cool even when the

sun is making the roof very hot.

d. We can put shiny materials like aluminum foil just under the
roof. That works like a mirror, and reflects heat rays back
toward the sky. That way they can't and heat up the house.

EXERCISES:
1. Is there any insulation over the ceilings in your house?
2. In the late afternoon, stand near a west wall that receives sunshine.

Do you feel warmer there? Does the wall feel warmer? Walls absorb
heat and can store it for hours. If you are trying to keep cool, the
wall.should be shaded, insulated or isolated from the living spaces.




9. FACTORS OF PRODUCTION

OBJECTIVES: D. 21. Identify the factors in production like natural

resources, labor, capital, and management.

D. 22. Identify how energy factors affect the cost and
availability of goods and services.

MATERIALS: Student Handout: A Solar Water Heating System

ACTIVITIES:

1.

Ask students what factors 'go into making a product for consumers."
Identify these as natural resources, labor (human resources), capital
(capital resources), and management (technological acumen, entrepre- °
neurship). Explain this in terms of the following:

Before goods and services can be consumed, they must be produced.
For this to occur, productive resources (also called factors of
production) are necessary. Productive resources constitute the input
to production, while the goods and services produced constitute the
output. There are several kinds of productive resources.

Natural resources are the gifts of nature used to produce goods
and services. They include land, water, oil and mineral deposits, the
fertility of the soil, climates suitable for growing crops, timber,
and so on. Some of these resources are used up in the process of
production, others renew themselves, while still others can be renewed
through the conscious efforts of people.

Human resources are people with their physical and mental
capacities. The number of people available for work and the hours
they work constitute one dimension of labor input. Another 1s the
quality of the labor skills provided and the motivation of those who
provide them. The quality of labor force reflects past efforts to
improve skills and knowledge by means of education and training.

Capital goods are those things created by man's past efforts that
are available to produce goods and services in the future. They
include machines, tools, and factories. The kinds of capital goods
used and how they are used reflect the state of technology which, in
turn, is a reflection of scientific knowledge and the resources
devoted to acquiring this knowledge.

Study the Student Handout. Identify the factors of production
necessary to produce and install the solar water heating system
depicied in the illustration.




PAFulToxt Provided by ERIC

Work with students to reason through tlese questions:

a.

If labor becomes more expensive, costs for products and services
will . (rise)

If labor costs go up 10%, will the costs of goods and services go
up 10%? (no, labor is but one factor of production)

Wil?l the costs of all goods and services go up by the same
percentage? (no, some are labor intensive and will go up more
than those which are capital intensive)

Energy is a primary need in producing everything. Encrgy is used
as a natural resource, such as oil in plastics, coal in the
manufacture of synthetic fibres, etc. Energy is also used in
operating plants, running the transportation system, etc. If
energy costs rise, will costs of all goods and services go up?
(yes) By the same percentage? (no)

Name some products or industries in Florida which are energy
intensive. (transportatiop, electric generation, agriculture).




FACTORS OF PRODUCTION . Vi

Student Handout: A Solar Water Heating System //'
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10. ECONOMICS OF SMALL WIND MACHINES
OBJECTIVES: E. 24. Define capital goods as tools, equipment, machinery
and buildings that are used 1n the production of

other goods and services.

E. 25. Define profit as the reward for taking risk 1in
business.

E. 26. Define net profit as remainder after all costs,
expenses, and taxes are satisfied.

MATERIALS: None
ACTIVITIES:

1. Our first step is to measure the available resource--wind energy.
Study the information in Table 1.

Table 1. Average Wind Speeds at Cape Kennedy AFS (1950-1970)

wWind Direction Avg. N E S 13)
Actual avg. speed at 30ft (mph) 9.2 10.7 9.1 8.5 8.5
Estimated avg. speed at 60ft (mph) 10.0 11.7 9.9 9.3 9.3
Estimated avg. speed at 80ft (mph) 10.5 12.2 10.3 9.7 9.7
Estimated avg. speed at 100ft (mph) 10.8 12.5 10.7 10.0 10.0

The cost of a complete wind generating system 1s:

Enertech 1800: Complete windplant and control system $ 4,250
Control anemometer wire per 100 ft 26
Options: Additional corrosion resistance treatment 165

for corrosive environments
One Rohn 80 feet guyed Tower 2,055
Total 56,495

Table 2. The Enertech 1800 Output Characteristics

Average Windspeed (m.p.h.) kWh/mo
8 120
10 240
12 360
14 480




2. Now we are ready to look at the economics of our wind energy system to
generate electricity. Complete the following table:

Windspeed/Hei1ght  Average Speed® kWh#x Value at 9¢ per kWh
30 ft. 9.2 o L
60 ft. 10.0 . - L
80 ft. 10.5 L L
100 ft. 10.8

“*From Table 1 .
**Calculate from Table 2

3. Assume that it is 1985 and windy and that our 80 foot high wind genera-
tor receives an average of 12 mph wind speed. How much energy did it

produce that year? kwh/year

a. Some persons have projected electric rates to be 12¢ per kWh by
1985. What would be the value of your wind generated elec-
tricity?

b. Calculate the simple payback using the value developed in "A"
above: years .

c. Suppose you invested the cost of the wind generator in tax-free
bonds paying 10% interest. Compare the return on this investment
with the return on your investment in the wind generator. Write a
paragraph describing your assumptions and develop a conclusion
about wind electric generatiag systems for Florida consumers.

d. Are wind generators good capital investments in Florida? Tell how
a wind generator is a capital good. In your earlier calculations,
what was the return ("profit") on owning and operating a

wind generator?

e. Write to the Clearwater Sun Newspaper, Clearwater, Florida, and ask
for information on the economics of its wind generating system.




11. TECHNOLOGICAL PROGRESS

OBJECTIVE: F. 33. Identify how technological progress might result in lower
prices, increased productivity, and a better quality product.

MATERIALS: None ) ”
ACTIVITIES:

The Florida Solar Energy Center (FSEC) has calculated and published energy
ratings on more than 400 solar collectors. FSEC has been testing and
certifying solar collectors since 1977 when a Florida state statute (FS377.705)
established the program. In 1980, the certification program became mandatory for
all solar collectors manufactured or sold in the state. Minimum standards for
collectors were developed and tests with which collectors would be judged were
selected or developed.

The.avirage rating of solar collectors tested in 1977 was 6900 kJ/mZ

.(608 Btu/ft”) per day at the inEermediate tegperature. By 1981, the average

rating had climbed to 9206 kJ/m“ (811 Btu/ft”) per day, an increase of 33 percent.
This is an improvement significant to the industry and significant to the consumer.

The increase in performance is accounted for by improved designs, construc-
tion and materials.

Table 1. Yearly Average Performance of Solar Collectors (Qtu/sg ft)

Year Number Certified AQerage Rating Maximum Minimum

1977 7 663 723 568

1978 26 680 850 559

1979 26 699 875 475

1980 95 732 926 414

1981 149 815 994 429

1982 31 826 933 625

ALL 334 770

ACTIVITIES:

1. Graph the data from Table 1. Use the average rating in Btu/sq ft to

make your graph.
2. Calculate the efficiency of the average flat plat collector by year.
The total amount of energy available is a constant 1600 Btu/sq ft.

Efficiency = Btu's collected X 100%

Btu's available
31




3. Economic efficiency i1nvolves getting the most value per dollar. To
compare collectors, the economic comparison would be the cost per
delivered Btu. Table 2 shows the average cost per square foot of
collector for the last few years and some projected costs.

Table 2. Average cost for flat plate collectors
(single glazing, selective surface)

Year Cost Per Square Foot Cost Per BTU

1977 $25

1978, $27

1979 $30

1980 $30

1981 $32

1982 $32

1983 $35

. 1984 $35
, 1985 $35
4 -

Compleiv Table 2 by calculating the economic efticiency in terms of
cost per Btu. You will need to project the date in Table 1 to 1985.
| Be able to justify the figures used in your projection.

4. Prepare an oral report identifying the factors that have increased the
thermal performance of the collectors from 1977 to 1985.




12. DEMAND FOR SOLAR

OBJECTIVES: G. 34. Define demand as the amouni of goods and services

that buyers are willing to buy.

G. 39. Define demand as the amount of goods and services
that buyers are willing to buy at each specific price in
a given market at a given time.

MATERIALS: Student Handout: Photovoltaic Cells by A. Litka

ACTIVITIES:

1.

Define the concept of demand for students.

Demand reflects the amounts that consumers will be willing and able to
buy at various possible prices during the same time period. As a
general rule, the lower the price, the mor€ will be demanded and vice-
versa.

Begin to discuss the relationship between demand, fupply and price.
Use the following examples and let students suggest more:

Assume that the class sells soft drinks every Friday after school. How
would the market demand .or soft drinks change 1f:

a. Parents ask their children not to buy soft drinks for health
reasons. (Decrease.)

b.  Small pieces of gravel are found in the drinks. (Decrease.)

c. Several students get an increase in their allowance. (Increase.)
d. Price doubles. (Decrez.2.)

How would your demand for pecanuts at the movie theater change 1f:

a. Price of popcorn drops. (Decrease.)

b. The theater offers a free drink with each bag of peanuts.
(Increase.) -

c. You give up your paper route, which reduces your 1ncome?
(Decrease.)

Have the students read the Handout: Photovoltaic Cells. Ask them to
look for comments on the demand for photovoltaic c¢e¢lls now. Ask

them about price and supply. What are the relationships?
Ask them the following: s

a.  What might well happen to photovoltaic cell prices 1f the demand
shot up over the next six years? -

b. Why isn't the supply of photovoltaic cells greater today, than

1t 1s8?
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5. Discuss the Solar Trap. With limited demand at high prices, the in-
dustry cannot get the demand (volume of sales) which will permit the
lowering of prices. Price reductions are slow in coming and are

i S
| c. Why 1s it that high prices lower demand? Lower prices increase
| demand 1n such products?
based upon technological breakthroughs, not supply increases.
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TUDENT HANDOUT

PHOTOUGLTAIC GELLS:
Common Power Source for Tommorow:?

Arthur H Litka Associate Engineer

The word photovoltaic combines the scientific terms
“photo’ meaning hght, and “voltaic”, meaning voltage
Together the terms mean voltage generated by hght
energy Specially treated siicon, or another substance, 1S
constructed in such a way that when hght strikes it elec-
tricity is produced The cells have no moving parts, and
trey are durable They are commonly called solar cells

Whae siicon s not the only material used in making solar
ceils, it has undergone the most development sinceits first
use, In 1954 Many
space satellites have
used sihcon solar cells
to provide their energy
needs for the last two
decades If they are so
gnod. why aren't we
using them to power
our homes today? The
answer 1s cost Since
the major demand for them has been for spacecraft, large-
scale mass production techmgues have not been deve-
loped to meet 1 large commercial market demand

Today as costs of conventional energy sources si.2h as
ol and coal continue to rise, solar cells appear more and
mare attractive for a variety of apphications, including elec-
tricity for most of a modern home's needs The US
Oepartment of Energy (ODOE) ts seeking to create a new
market for solar ceiis by funding both basic cell research
and pnotovoltaic experimental projects involving concen-
trating (sun-tracking) and non-concentrating collector
arrays OOE expects that by 1986 the photovoitac
market w.ll have developed to a point at which cell prices
will be competitive with conventional forms of electricity
generation A competitive price goal 1s considered to be
between S0C and $1 per peak watt Current prices are
approxmately $7 to $12 per peak watt

Assume then that solar cells could be produced at acost
making Lqu economically attractve for home use The
rext stepis to connect enough of them to produce suffi-
cieat electrical power When sunhight strikes the cell's
surface direct current (OC) electricity 1s produced B8y
wirng a large number ot celis together, a photovoltaic
array s created which can generate as muchelectricity as
cesired However, since most home appllances use alter-
rating current {AC), the direct current produced by the
ce''s must be converted to AC Anelectronic device known
as uninverter perferms that function When suniight hits
the photovoltaie array, the direct current electricity gen-
erated s converted to 240/ 120-volt. 60-cycte alternat-
.nn current by the inverter Thisis the standard operatng
s0ltage for most home appliances

In order to supply a-dequate electricity for ho' sehold
~eeJs photovoitaic arrays rarging from 500 to 1,000
snuare feet in size would be reqguired One possible approach
.5 to cover a south-facing roof with the cells The array
could be made to resemble roofing shingles, thus. in out-
ward appearance the house would not look much different
than one conventionaily powered |f sufficient root area
were not available. the array could be mounted on the
ground Cells normally are arranged in the form of flat
rectangular panels facing south and tipped at an angle
equal 1 the site location latitude
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What happens when the sunlight 1s weak, or there 1s no
suniight at oll? Clouds cause varations in the amount of
solar intensity, or insolation, and since the photovoltaic
array's output depends on how much light strikes it,
obviously the electricity supply will not be steady And at
night or during rainy weather it will, of course, produce no
power at all

There are solutions to this problem Since the photovol-
taic array output is direct current electricity, it can be
used to charge storage batteries 8y designing the photo-
voltaic system properly, batteries could be kept charged
sufficiently to supply power to the home at any time To
generate the required AC electricity, the batteries would
be conrected to aninverter Another approachis tousea
utility synchromzed inverter without batteries The AC
outlet would be variable but the utiity service would
instantaneously supply any extra needed power Obviously,
at night or during overcast periods, the utility would supply
alt of the power However, on sunny days it is possible that
the solar system would supply more power than the house
requires Under this condition the utiity meter will run
backwards and yield an energy credit for the homeowner!
Because of the high cost of storage batteries, this concept
might be the economical approach in tact, the Center’s
experimental photovoltaic house operates in just this
manner today
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This has been only an explorationinto what nught happen
atewyearsfromnow--dispersed phatovoltaic systems on
individual homes (or larger residentiai and commercial
structures, for that matter) Onthe other hand 1t1s poss:-
bie that we may also see central photovolt cutility plaots
servirg whole communities Mar ¢ information on photovol-
taic systems may be found in
--Non-Technical Summary of Distributed Solar

Power Collector Concepts, 45C. DNocument No St-

102, Stock No 060-000-00008-5, Government Print-

ing Office, Washington, 0 C 20402
--Solar Electricity: From Dream to Scheme, by John

H Oouglas. Science News, May 15,1976, pp 315-318
--New Ways to Make Solar Cells, Trim Costs of

Future Power for Your Home, by Edward Edelsan,

Popuiar Science, May 1376, p 74
--Photovoltaics, an Overview--Solar Cells: State of

the Art, by Oavid Nor~s, Solar Age, April 18/6. pp

B-14
--Electricity From the Sun!--Solar Photovoltaic

Energy, by John M Fowier, Order No EGM-1043-4,

Technical Information Center, PO Box 52 Oak Rdge. TN

37830
--Solar Electricity From Photovoltaic Conversion,

Order No OOE/0OPA-0011, Technical Information Cen-

ter, PO Box 62, Oak Ridge, TN 37830

”
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13. MARKETPLACE

OBJECTIVES: G. 35. Define marketplace as a setting where goods and

services are bought, sold, or traded.

I. 48. Define distribution as the process for getting products
from producers to consumers.

MATERIALS: Two solar advertisements.
ACTIVITILS:

1. What is a market? What is a marketplace? (Draw pictures of a
market...and a marketplace). The market is the mechanism that answers
those questions about what to produce, how much, and for whom. It establishes
and it reconciles the changing relationships between buyers and sellers, with
each trying to do what he or she thinks best. Buyers compete with each other
to obtain goods and services at the most favorable price. Sellers try to
dispose of their goods or services on the most favorable terms.

Nobody designed tb~ market system; it evolved. The tangle of rela-
tionships is enormously complex. And yet the market system 1s able to
mesh the knowledge and actions of millions of individuals and business
firms. Take, for example, the economic life of a large city. Over-
night, foods and goods necessary to the city's survival are delivered
in the right quantities and right kinds to thousands of restaurants,
supermarkets, and stores. It is an enormously interdependent opera-
tion, requiring a bewildering number of individual decisions. And yet
most citizens take for granted that their needs will be supplied.

2. What does a "market" look like for solar equipment for the homcowner?
Where is the "marketplace'" to be found?

3. Read two solar equipment advertisements and tell what they reveal
about ke market and the marketplace for sucnh items.

4. What 1s the function of the solar equipment marketpiace? (Distribution
places for solar goods and services).

5. Study your school to see marketplaces linking producers and consumers,
e.g., school store, cafeteria, athletic office.
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Are You Ready For
This New Technology

PHOTOVOLTAIC
SOLAR ELECTRICITY

It's here now - and 1t works Learn

all about photovoltaics with MONEGON’S
highly acclaimed new book ‘“Solar Electricity Making the Sun Work
for You,” only $1295 Also available, “"Designing Small Photovoltaic
Power systems,” only $10 00

And MONEGON 15 ready with the products too - the most complete
line of easy to install solar electnic and solar thermal systems and
components We have complete DC photovoltaic systerns that can
provide 210 - 3,360 watt hours per day Larger systems also avarable

Exhaust Fans
AC Power Systems
Water Pumping Systems
Energy Monitoring Systems
Evaporative Cooler Systems
Domestic Hot Water Systems
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14. SUPPLY AND DEMAND

OBJECTIVES: G. 37. Name some factors which may influence the supply

of a good or service.

G. 38. Name some factors which may influence the demand for
a good or service.

MATERIAL§: None

ACTIVITIES:

1.

Review with students the following information about the relationship
between supply and demand: Buyer demand is governed, 1n part, by
pricing, and, in part, by preference. .But demand also refers to the
quantities of goods and services people are willing and able to buy at
a certain time. So, too, with the word supply. Supply refers not
only to particular goods and services that may be offered at a certain
price, but also the quantity of goods and services offered in a range
of prices.

Yhen demand is strong, buyers compete for the same goods, bidding
prices upward, which, in turn, increases the producer's potecntial for
profit. This added incentive for profit encourages businessmen to
increase production. Sometimes new producers enter the market, further
increasing the supply.

As more goods are offered consumers, competition among the
sellers tends to drive prices downward. Thus, in a market economy,
there is a strong counterbalance between supply and degand, uand
prices seek their own level.

Have students consider this situation. The world is running out of
nonrenewable energy resources. As we use up the resounrces that are

easy to find and extract, it gets more difficult and costly to get

more energy. It will be necessary to replace nonrecnewable cnergy
resources with renewable ones. One promising renewable encrgy resource
is solar photovoltaic (PV) cells--direct production of electricity.

The problem, however, is that PVs are still more expensive than conventional
electrical sources. The dilemna 1s that if more PVs were produced, the
price would likely come down. If the price came down, more people would
buy them (substituting PVs for conventional electrical sonrces). To bring
the cost down will require enormous capital i1nvestment 1n cquipment
(manufacturing facilities). In a free market system, what 1ncentive

1s there for a company to invest millions of dollars to bring down

the cost of a product when 1t competes with a proven, low-cost
technology? In other words, this would be a4 high risk, potentially

long term payoff investment.

If you had $100 million to invest, would you invest in PVs, coal
mines, urcnium, oil, or McDonald's restaurants? Why?



3. Wwhat might happen 1f each of the following occurred?

a. Research makes PVs much cheaper to make and install?
b. Electricity from power plants gets far moie expensive?
c. PVs make electricity only when the sun shines; they do not

work at night. But someone invents and markets low-cost batteries
to store electricity?

d. People agree to consume most of their electricity during daylight
hnurs?
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15. PRICE AND COST

OBJECTIVE: H. 43. Define price as the money value set for goods or

scrvices.

MATERIALS: Student Handout: Cost and Price

ACTIVITIES:

1.

Ask students what they think the term price means, and how the term price
is the same as, or different from, the term cost. To economists, the
cost is what you give up to buy a good or service (opportunity cost),
price is the rate at which money is exchanged for goods and services.

But prices are more than expressions of value. They also reflect shift-
ing conditions of supply and demand. And so the price mechanism serves
as a guide for the quantity, the quality, and kinds of goods to be
produced.

Ask students how they would figure out the "fair price" for a solar water
heater in Florida. Read the Student Handout. What are the
ingredients in the pricing for such collectors.

Ask students if they would be willing to "pay' the opportunity costs of
installing a solar water heater. What would they have to
give up...?

Develop an evaluation plan where students have to distinguish between
PRICE and COST...perhaps they might use a questionnaire with their parents
distinguishing between the two concepts as applied to conservation and
solar energy use at home.




STUDENT HANDOUT

COST AND PRICE

Installed Costs

Solar system costs, 1ncluding all equipment and labor, require a sig-
nificant investment. Labor costs are difficult to estimate as the number
of man-hours required depends upon the installer's experience, type of
installation, site location, and building type. Equipment costs may be
obtained from manufacturer and dealer price lists. Table 1 lists retail
price ranges for various componznts of a solar water system. While more
or less expensive components can be fiund, these representative costs are
provided as a guideline.

Table 1. Component Cost Range for Typical Florida Direct Solar DHW Systens.

Low High Average
Flat-Plate Collector {ft2) § 12 518 $15
Storage Tank (80-82 gal) 125 575 290
Pump 55 86

Sensors & Controls ' 60

Pipes, Valves, Insulation

Currently, the price of a solar domestic hot water (DHW) system 1nstalled
in Florida ranges between $1,200 and $3,000. As a4 statewide reference for
comparison, a direct solar DHW system sized to supply a recommended 70 percent
of the hot water for a family of four will retail on the average for about $2,200.
Systems that use heat exchangers (i.e., i1ndirect systems, which are more
appropriate in regions where freezing conditions regularly occur) cost
§200 to $600 more, depending on the type of heat exchanger used.

Do-1t-yourself systems may cost as little as $500 and can be as
efficient as those systems installed by professionals. System kits, which
provide a packaged set of compatible components, can also be purchased.

The cost to 1install a DHW system in a» ex1i.-ting building 1s usually
about 15 percent more than in new constructica because retrofit 1nstalla-
tions may require modifications to the building.




ERIC

PAruiToxt Provided by ERIC

16. ADVERTISE THE SUN?

Objective: [.45: Define advertising as a means to 1nform people

about a tirm's products or scrvices, or to persuade
people to purchase a firm's goods or services rather
than those praduced by a competitor.

Materials: Two solar advertisements

Activities:

1.

Look the word <dvertisement up in your dictionary. What does 1t mean?
What does the term advertise mean? What does it mean to advertise?

Where does the rcot of the word come from . . . what language?

What is the purpose of advertising in America . . . in our free enter- -
prise, market eccnomy? List the purposes as the students see them on
the chalkboarg.

Examine two solar equipment advertisements. What is their purpose(s)?
implied and expressed. What advertising techniques are used?

If the claims in the advertisements were false or misleading, how
wol1d the smart consumer know? What would she look for? How could
she get good 1nformation?

e



And bring your Solar Sunflower to full bloom. it's an eye-
catching conversation piece that will decorate your win-
dowsill or garden. Using the principal of photovoltaics, a
three inch silicon solar cell changes sunlight directly into
electricity and powers a small electric motor which spins the
nine inch yellow plastic petals. It’s quite a sight; no sound, no
batteries or wiring, just Mother
Nature demonstrating her
solar power.

The two foot long green stem

can be bent into any shape and
placed on a desk, table, window box,
lawn furniture, or snuggly buried in
your lawn. You can even line the patio

with solar sunflowers for a spinning reception. No
doubt about it you'll be the talk of the party, with a
little help from Mother Nature.

©
L 1SOLAREX

Solarex Corporation
Consumer Product Dept.
1335 Piccard Dnive

Rockville, Maryland 20850 USA
(301) 948-0202
TELEX 248359 SOLX
TWX 7108289709
CABLE SOLAREX

‘Consume
3Products.
MHier umbe 5500

_aSolar - .
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multipanel will detiver 50 milhamps of
power at all voltages, making it an
ideal battery substitute for rados,
sn..u motors, lamps and other small
applances So therc you have i, a
maintenance free, sient, long lasting
power source What more can you
ask of “"Mother Nature

And you're ready o receive it with the
Sclarex multivolt mini panel 1t's an deal
compact power source that converts
nature's sunhght directly into electri-
oty The muitivoit mini panel s com-
posed of twenly-four crescent shaped
siicon solar cells connected in sernes
The cells ar¢ mounted i an attractive
and sturdy 4% X 5% nch black plastc
case The plastic faceplate is com-
prised of hundreds of bubble magni-
fiers which maximize cel performance
l as they enhance the ight striking the

@
I SOLAREX

Solarex Corporation

solar cefis Two 4 X 5 refiector panels
fit on erther side of the case and in-

N Consumer Product Dept.
crease cell efficiency even more 1335 Precard Drive -
the 3, 6. or 9 volt jacks located al the g uviie Maryland 20850 USA
Weighing a mere five ounces. itcomes  top of the panel. {301) 948 0202
complete with a mini plug and seven- TELEX 248359 SOLX

Q teen inches of cord Achieve the A delght for the beach enthusiast of  twx 7108289709 NI
F mc‘dukod voltage by plugging nto either  backyard hobbiest. Under full sun the  CABLE SOLAREX "'t"”““"“b"'bﬁi’m@' ¥
e Multivolt

4 . 5 “.- -dMinitPanel
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17. ADVERTISING AND PROPAGANDA

OBJECTIVE: [I. 45. Define advertising as a means to inform people about

a firm's products or services, or to persuade pcople to purchase

a firm's goods or services rather than those produced by a competitor.
MATERIALS: Ads concerning solar products or services

ACTIVITIES:

Dzfine ad and advertisement.

Have students collect ads from energy publications or news magazines.

Review the eight points (ploys) that advertising agencies have discovered

that sell products.
Fvaluate ads to find which of these points each contains.

Compare ads that are showing the same kinds of products (sovlar film,
solar pool heaters, solar water heaters, etc.).

ERIC
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Have students determine:
a. Is this product something that will benefit me?

b. My family? My community? My state? My country? My world?

4

c. What ave the direct benefits?

d. what are the 1ndirect benefits?

e. Are there cost benefits?

f. How can we determine the cost henefits?

Invite a local representative of a particular product to speak
to the class.

Ve
Have students design an ad to sell a4 solar energy product.

Compare the propaganda tec“niques used by competing cnergy compantes
(coal, gas, solar).

45
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PROPAGANDA TECHNIQUES

Appeal to Pity - Seeks to produce sympathy and pity to 1nfluence your opinion.

Example - "America's poor, alrcady trapped by rapidly rising prices for food
and housing, are expected to be hardest hit by a 50¢ a gailjon tax
on gasoline."

Apveal to Prestige - Urging the acceptance of an idea as a means of raising

your status.

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

to inf{luence your opinion. '

Example - "Conservation is 1gnored in the President's encrgy budget.
Obviously, conservation 1s not good business for the o1l companies
that donated $280,000 to redecorate Ronald Reagan's White Hourse
living quarters."

Bargain Appeal - Attempting to get you to buy an item by appealing to your
desire to save money.

ERIC
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EXamplé = "This 1s your last chance to buy a brand new Opex automobile at
1981 prices.”

Appeal to Flattery - Attempting to persuade by flattering a person in an

area 1n which he would like to excel.

Example - "Physically fit students tend to use bikes for transportation in
order to conserve our valuable natural resource.”

Slogan Appeal - Promotes a favorable response or positive action through

short catchy phruases.

Example - "Save It, Florida." "Extinct 1s Forever."

Technical Jargon Appeal - Impresses with the use of technical language

or unfamiliar words.

Example - "Durawear tires contain durium, the bonding material that
makes these tires wear for years.”

Daneer/Survival Appeal - Refusing to act in a certain manuer will result
1n harmful consequences.
Example - "The Union of Concerned Screntists predicts g one-in-five chance
of a catastrophe for one of our current reactors during their
30 to 40 year lifespan.”
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18. CONSUMER MATH

OBJECTIVE: I. 46 Recognize misleading and non-misleading
advertising. -

MATERIALS:

ACTIVITIES:

A common method of advertising and selling 1s to make statistical claims

for products. Statistics are applicable to group averages, but not neces-
sar1ly to specific individuals. For example, statistics show that 30

percent of electricity sold to homeowners is used for heating water. This
figure is hased upon all residential customers over an entire year. Melvin
may use 40 percent of his electric consumption in July to heat water, but - D
only use 16 percent in February. Sally may only use an averagc of 10 /
percent of her electric consumption on water heating. /

1. Suppose that a retired couple receiwves an electric bill of $I00 on
August 15th. Does this m2an that 30 percent of the bill 15 for hot

watar? (no) Whu? ar Why nat? (30 nercent af 3200 is Sﬁ(ll
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2. If electricity costs 8¢ per kWh, how many kwh will $60 buy” (750 kiwh)

3. If 1 kWwh will heat 6 gallons of water from 71°F to 140°F, how many
gallons of hot water will $60 make? (4,500 gal)

4. How many gallons per day is this, if a month has 30 days? (150 gallors)

5. How many gallons a day 1s this, per person? (75 gallens per person)

6. If a person can be expected to use ahout 20 gallons of hot water per
day, how many gallons would this houschold Yse per day? (40 pallons)

7. Compare your answers to #5 to .your answer to #4.

8. How many gallons would this househola use xﬁ a month (30 davs)?

+ (1,200 gallous)
9. How miny kWh are needed to heat this water (200 kwh)?
10. Wwhat wculd the costs for this heating he at 8¢ per kwh? 1,lv)

11. what would he the most money per month that this family Could -ave
with a solar water heating system? (516)

12. How much could a family of four save 1t the sun were to heat ALl ot
their water? (§32)

13. If a solar system provides 80% of the hot water needs of a4 fumily of
four, how much would 1t save 1n a month? ($25.60)

14. HNow many kWwh are needed to provide hot water for a fumily of tour for
a day? (13.3 kwh)

.
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16.

17.

If a kWh provides 3413 Btu, how many Btu of hot water are needcd per

Cday? (45,393 Btu)

A solar collector 1s rated at 39,000 Btu-per day. What fraction of
the family's needs will 1t provide? (86%)

The sun will provide about 0.5 kWh per sq. ft. per day for heating
water. How\many square feet are nceded to provide 13.3 kWh per day?
(26.6 sq. ft\)

The best solar collectors are about 50% efficient. How many sq. ft.
of these collectors are needed to produce 13.3 kWh per day? 753.2 sq.
fr.)

How miny kWh per day will a 40 sq. ft. collector produce? (10 kWh/day)
How many Btu per day is this? (34,130 Btu/day)

What 15 the efficiency of thg 39,000 Btu/day collector if 1ts size 1s
40 sq. ft?  (57%) e

w111 14 ft x 8 ft solar collector make 515 6§r month worth of hot
water” How about 540 per month worth of hot water?

Frepite a set of guidelines people can us: when they are evaluating
the lawms {or solar water heaters.

48
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19. COMPARISON SHOPPING
OBJECTIVE: K. 51. Identify some benefits of comparison shopping.
MATERIALS: More than ever homeowners are considering the costs associated with
water heating. The following analysis provides a comparison tor

some systems:

(1) The standard resistance electric hot water heater; there
1s no savings.

(2) A heat recovery unit attached to an air conditioner heats water
while the air conditioner is cooling.

(3) A dedicated heat pump is a small compressor much like those
used 1n refrigerators. This system works 1n reverse, heating
water instead of cooling the refrigerator.

(4) A solar system designed to use solar energy to heat water.

Table 1. &yq{ige System Cost agg_ggrrcp}_ﬁgpyél_Sav1gg§_ﬁgiﬂifag

Type Average Net Current % Annpual Simple
of Water Installed Tax Installed Annual Savings/ Pavback
_Heater  Cost  Credit _ Cost — Savings/¥r  Years Years
Electrical $ 200 0 $ 200 $ 0 0 $ 0
Resistance

'Hcat 580 0 580 100 .38 5.80
Recovery Unit (New)
Heat 700 0 700 117 %) 5.98
Recovery Unit (Retro)
Dedicated 900 0 900 130 .50 6.92
Heat Pump
Solar 2200 40% 1320 182 70 7.25

Table 1 was prepired using the following assumptions:

1. There 1s an 80 gallon per day hot water demand,
2. Electr -1ty costs 5¢ per kilowatt hour (kWh).
3. 5200 kWn's are usced to heat water (5260 per year).

49




ACTIVITIES:

1.

Study the information contained i1n Table 1 and determine which water
heating system 1s "the best buy." List the factors which led to this
conclusion.

Since Table 1 was constructed, electricity has increased to

8¢ per kWh. Recalculate Table 1 using this new cost figure. The current
annual savings and the simple payback will change. Be sure to check

your numbers.

Re-evaluate your answer to 1. Have you changed your mind? List the
factors that influenced your decision.
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20. GOING SOLAR

OBJECTIVES: K. 51. Ildentify some benefits of comparison shopping.

K. 52. Identify how consumer choice 1nvolves giving
up other alternatives.

MATERIALS: Solar Water Heating: A Question and Answer Primer

ACTIVITIES:

1.

Ask students the following questions:

a. What is solar energy?

b. How much does a typical solar water heater cost?

c. What government help is available to 1nstall such a heater?
d. How much do families usually save 1n electric bills?

Try these situations:

a. Assume that you are 20 years old, earning $10,000 per year and
are buving a home. Should you go solar?

b. Assume that you are 30 years old, earning $20,000. You are
buying your home with the help of a bank, and have a spouse and
two chiildren. Should you go solar?

c. Assume that you are 50 years old, carning $30,000 and own your
home. Should you and your spouse go solar?

As students are discussing their responses, intervene with these facts:

a1, The company you work for 1s 1n trouble and you might be laid off
or have vour wages cut back.

b. Interest rutes just hit 17% and look like they might go higher.

c. You see the hoat you've alwiys wanted, at just the
right price.

Ask the students which of the following arguments might deter them
from buying soldr water heaters:

a. John Denver and Alice Cooper have solar heaters.
b. Interest rates are 18% and holding.
C. Superior 011 Company just announced a discovery ot petroleum

equal to all the o1l consumed 1 the world to date. Oil will be
cheap again.

51
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e.

f.

The government wants you to go solar.
Solar will save you $300 per year for 20 years or so.

A good solar water system costs $2,200 installed.

with your students, discuss whether soler water heaters are "wants" or
"needs" in Florida. Design an advertirement for solar perccived as

a basic "need" for Floridians, or design an ad for such a system

seen as a "want," or desirable consumer good.
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Soiar Water Healing
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The mounting interestinuse ol solar energy has gener-
ated great numbers of inquines to the Flonda Solar
Enerqgy Center (FSEC) about the technology 1n general
and solar water heating in particular Presented here are
answers to those questions most frequently asked about
solar domestic water heating in Flonida Note that many
answers are approximate and much more explanationis
required tor readsrs who are senously 1nterested For
additional technical information on sizing and installa-
tion wnte to the FSEC Public informatior Off ce Cape
Canaveral FL 32920

Question Ons
What Is a solar water heater?

Asclar water heater uses the sun s energy to heat water
thus reducing one’s monthly utihty bill Many thousands
of solar water heaters were inuse inthe Niamiarea durning
the 1930s 40s and 50s Their use dechined in the late
19505 but they are becoming popular agamn as electnicity
angtuel prices nse Solar water heaters conserve conven-
tionat fuel and are non-polluting If nstalled properly
they are usually economical over the hfe of the system as
oppused to heating water with electricity or propane

In the mild Flonda chmate the most widely used type of
solar waler heater poamps potable water from the water
storage tank through one or more collectors and back to
the tank The circutating pump :s reqgulated by an etec-
tromic controtter which turns it on when there 1s #nough
soldr enerqy 1o heat the water

A pump and a controller are not required in a thermost-
phoun system n which the tank s mounted above the
coilectorto provide a natural gravity How of water Wadely
used in Florida a few decades ago thermosiphon systems
are reqaining some of their popularity

Collectors ideally should be mounted on an unshaded
area of a sguth-facing ront but they can also be mounted
onthe ground Collectors canface up 10 45 degrees eas!
or west of south without a significant decrease 1n pertor-
rmance They shouid be mounted parallel to the roof for alt
shingle and tie roofs in Florida which generally have
pitches greater than 3.n 12 (e 147

However for tlatroots and very low-sloping roofs col-
lectors should be hilted at an angle {to the horizontal) that
1s approximately equal in degrees to the iocal latitude--
Fior.da latitudes vary between 25 (1in the Keys) and 31
tnorthern harder) Tilting the collector at an angle up to
15 greater than latitude will increase winter perfor-
mance which may be desaable 1n most cases

For some buldding designs mounting of collectors to
south facing vertical or near-vertical surfaces mdy be
considered Awning-type mountings {at ult angles
approximately equaitolocallatitude) have beenused and
canserve a dual purpose by providing shading for window
ar door areas exposed to suniight

Question Two
Are solar water heaters rellabie?
What about maintenance?

Properly designed systems are reliable glass covered
coltec tors canperformwell forinore than 2N years Flastic
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covers may require replacement in less than 20 years,
dependging on the plashic rnatenial Controliers hke other
electromic devices may require servicing dunng the hie of
the equipment and the pump and water tlank may have to
be replaced in about 10 years But since conventional
wdter heaters have the same expected hichime water tank
replacement costs are not reqarded as umque to solar
energy systems Normal mamtenance consists of check-
ng pipe insulation roof penetrations and collector
mounting and nenodic pump lubncation and tank ilush-
ing  The latter also s recommended lor conventional
water heating systems

Question Three
What size system do | need?

For Flonda residences with a dishwashe; and an auto-
matic clothes washer a good rule ot thumb s 10 to 15
square feet of sinvjle-cover, flal-black coliector area per
person and 20 qalions of water storaqge per person Thus
tor atamily of four 40to 60 square teetof coliector and an
82 gallon storace tank are rec ommended

Question Four
How much do | save?

Monthly savings will depend on the amount ol hot water
unage solarenergy systemsize and type and price ot tael
used for backup For a family of four with washer and
dishwasher enerqgy costs currently v erdage around $20
per month for electnically heated water

~

In an all electne hame  water heating accounts for
between 15 percent and 25 pereent of the uthty bill A
Luldf water heater can save between 50 percent and 75
percent of the hot water portion of the utiity il or $10-
$15 per month tor a tamuly of toursf the bachkup 1s always
keptonatabout 140 F Asolarwater hedter cansave even
maoreaf you turn off the backup and mare do with a hittie
iess hot water Durning the summer months wnen hot
wdter @ ndnds gre fower and the sun shines longer most
solarowners turn off the backup and still get plenty of hot
wdater Solar owners should expermne ° vith the backup
clement breaker switch turned off t ‘e how well they
can get along with colar alone

Electnicity savings should approxpmate §2 .5 83 per
month for every 10 square teet of collectar Remember
these are rough estimates only As ele clncily and other
fuel prices go up savings will ingreass:

Question Flve
What are some other ways to save on
water heating bliis?

The best way 1S to use less het water Install flow reqis-
ters onshowerheads Wash dlothes inaold orwdrm water
instead of hotwater when stenihzing temperaturesare not
teguired Most clothes can beowashed sanistactonly in a
wdrm wash cotd nnse cycle

Reduce the hot water tank thermostat setting to 130 F
or lower Wrap extra insulation around the tank (insuldt-
g kts are avalable) and ainsutate the hot water outlet
I and cold water inlet Ipne for a few B Unedr the tank
(These conser, ation measures are eftvot oo whether or
not a solar water heater s instalied)
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Irstat~3anastomatc imer which atiows the heating
wlampnt ity come gn only dunng certain hours of the day
may he ¢ At-effectae ifthe family needs hot water promar-
ity £330 g few hours dunng the day 1o a one-tank solar
s.stem s 100 ideato have the backopcontrolled by a
tmer U neecentitirom coming on durning daybhght hours
Timers ima, be very a'tractive where peak-1odd pricing ot
electniC'y 1S dvarttable In peak-ioad prnoing electngity
st dur ng cetain tours of the dav is priced at a much
Towet 1at» *ran that use § dunng other hours This pricing
to~hnaiue 5 Beang o adted by many compninies and
has teer atrodin v by at least one m Flonda

Question Six
0o | have to change my hot water use
habits to use a solar water heater?

Not ne +ssartly hecause solar water heaters u,uaily
are instal 24 with a backup heating system to ensure hot
witer at a’ times However to maxinuze solar utihzation
fmaximiz» »3.10q5) the neaviest hot water usage should
beinthea’ ey, ragndeveming Alsc solarutilization will
be mare etactine f hot water use s spread more evenly
over the week For instance instead of washing seven
nads ot v thesin a s.agis day wasting one lnad each
Jay will i~ Lrease soiar ulazaton--r e reduce the amount

P hACKLE e sy 1o paed

Question Seven
How much does a solar water heater cost?
Is it economical?

Thoecra apesw el Aroraognfamarw.thpiomting
Cerertn g e Can hurta salar collector and
st toane s gt unaentionalsystem forabout $500
It e gt g controllery Factor, bult
Sotar oo tors cost ST 1) 505 per sauare foot pumps
i caet 5 515 G 0 O andinsttlatan ty picaily ¢S
S e T o stehinstathing ona tilerootthat faces
25t v 2 ot may beomuch hogher The cost of a
deder ot 1 pstamy @ urreotly vares hetween $1.400
4N 32 T2 e may pe migher Sotar water heating s
ey - Yty Cour petitne with v lectnn and pro-
padte W Feativeg Ath g gh it as not et econon aily

et t se st ngtrye qas an fuet ol it may Lonn
pecome SO 4s pr.oes 1o those fuels are dere jutate f or
shortages _Lour

Question Eight
Does the government olter any soiar use
financial incentives?
Wnle trera are ng currert residentia int programs
tratolion ~ytederal puasongl income T pedites ERNSTIN]
NG T W ey W st solar space he ating ol

roLhing

oo oAt At ool tegteag n L teleg hiley
Eeguy mort b d o Januan, TOTIED the Lagh
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Question Nine
How do | finance a solar water heater?

M O I 2 T LA LT AR A

Lrance P as g part ot tha tiame e e In suoh eng

tere 15ars 20 Lo rmeren thom mthy g g an | be
Jrerver It e e I gty Ege ettty
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30 year 12 percent mortgage will be 5135 This com-
pares Licorably with the expected savinags on fuel bils of
S10 te 15 a manth now and qgreater later (see Question
boury

If you dre buying an exsting house with 4 new FHA
mortgdage you may be able tonciude a ne w solar water
heater in the mortgage check with your local FHA office
Also many Flonda lending imstitutions now ofter short-
term toans for solar systems in existing homes based on
the apphicant s personal credit rating The FSEC Pubhic
Intormation Offhice marmtans a histing of fiinancial insthitu-
tons willing to make soldr loans

Question Ten
Should | buy a solar water heater now or
wait for prices to come down?

The major costs of a solar system dare in matenals and
lavor both of which are continuously nising For this rea-
son prces of solarwater heaters are notespected to drop
15 they did forexample with ¢lectrome cab-ulators You
shoutd invest now if you can geta favorabee foan o e
ready cash

Question Eieven
Where can | buy a system?

There are ~umerous firms an Fronda o stathing solar
wter Bedters most ot whicn are histe 1an e telephone
ok of advertisedan local papers A ler v Solar inaas
ty [hirectory and consumer nforoation @y be urdernd

from the Centers Pubnc Intormats ;n Oftce

Quastion Tuielve
What litnd of solar coliector should | buy?

Frat-plate coliectors should be used b solar domestio
wdater heating They dare mounted an g heaed poation
roughoat the year and do nottrack the saun as do some
Collectors used tor high tomperatare olar apphicatimns
Thoe drame of a Hlat-plate codector s a metil wood or
Hbwrgiasabox 2tadtentwide $to 1210 ting and < tod
iohe s, thick It contains a blaCk-pamte fabsorbeer Hiate
o ansorbang the sun's energy  ahach s trans fereed 1o
warer tlowing throag b e o e Do Wty Clamiy o f
Lo e ab orber plate oowhechma, beoanategral part ot
e plate

Toreduce heatlosees goadh cltorm, Drace mniat on
Beand the absorte rp ate and ctranspone 0t oner anthe

froat Py e sun Sonoenadation o wbe the hoons

th v desie ihie

Doahle Ccover phate, are gereraity N0ty conomacdl in
Fionda althong b the gy are wode by csedd o the northern
ot States Thebhestoovermtorala, U Lbheestren ('
pr torome et ow ater o w bt qiaas of fow ron coante ot
oo cantent iy e prdaged by e g Cal o Dreoken
e Toa ran lassaapge ar N ne et ante haas
Gt oand b g e pasS apge s Green ) i, ey

1

Eatare G are s aplrahiosratte rthony pos ter e ey

are s gb e e s ke e et oo e Wt d

Jaut Iy eSS v xjet Diniae Panlie Lot Do ceabertorn n
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adopted biack chrome or mckel calted selectne surtace
coatnis asuoppesedtoton-selective coatings (at-btack
pd sy owiieh § erform better hut mday be less durable

The tubing i pofable water collectors should he made
of, copper and fiow passaqe diameter and How dred
shoul 1be sulficient to reduce the effert ot scdle formation
in ke tubes The colie.tor box should be designed to last
20 tH 30 years

Question Thirteen

How can | protect myselt trom
unscrupulous solar energy equipmeant
salesmen and poor quallty systems?

In a relatively new and fast-growing field like solar
energy there may be a lew dishonest firms Ak the
pquiyment salesman for a st of custorners and talk to
them Also chock into the tirm s reputation The contract
with your mstaller 1s very important because thats the
person you wilt call tirstin case of trouble Ask about the
warranty o'fere 1 and read it carefully 1tis desirable to
have a double warranty one from the instailer and one
from 'he solar manutacturer

Cost effectieness and rehabihity are prirne concerns
anen baying wotar collectoars To aid Flondians in ihis
recpect thet 'onga Soiar Ererqy Center conducts aatite-
man i fpr e of coifector testing and cerbification
At co tertors oow ol n the state of Flonda should
fas shown in Figuie 1 Three per-
bopmargeratic ;e goen and the mddle rating marked
Shreogetbhe ussJto compare
~eowerta o D estn gt Feating Buy acertilind col-
el DDy e 3 e most i termediote temperature Bty
peer A0bAr of 1 Caiies cost Alst ! FOSEC rertitivd coline-
tar, ang ther ratinsgs can be ontamned troe of charge from
thee b0 G Pubd L letormation Ofthce

Pear the Conterr o gt

[rterrmyes figte T horatnre

FLET now Conducts a4 ctate-mandated program of
Ga s s promuaigate 3 for sofar domestic hot water and
S0 s et g POt heating systems 11is up Lo the buldd-
in ) nspectons and lecal officials 10 entorce these stn-
S, Formare mntormanon contact the FSEC Standands
Ot

Question Fourteen
How do | Install a solar water heater?

tnstathing a solar water heater requires plumbing root-
ing and electnical skills which are usually bryond the
abihity of an averaqe homeowner

Fiqure 2 itfustrates the plumbing and operational prin-
ciples of a solar water heater using a lour outist solar hot
waler tank with an electric backup This type s suttatle
for new installations or when one decides to discard the
existing electne water heater which s normally under-
sized tarsolarapphcations--r e cannothud 20 gailons of
water per prerson However  exaisting two-out'et water
heaters can be moditied for solar use a4 procedure des-
cribed in Modiying Storage Tanks To Improve System
Efticiency (FSEC IN 10 81) available fron the Center

The hot water tank shownan Fiqure 2 differs from con-
ventional tanks inth itit has no lower electnc element ar d
there are two outlets on the stde n addit.on to the ysual
two outlets on the top The side outints are connecled to
the collectors as shown Alb plumbirg to and from the
Collectors must be well insulated The number of collec-
tors used may vary (see Question Threoe)

Question Flfteen
How does the solar water hcater vork?

In the morning d- Hunshine Ctrikes the coliector the
water s heated When the coltector water becones
about 15 F warmer than that at the bottom of the storage
tank an oensed Dy ornLors S 2an the collector andd 5-1n
the tank the difte rential controller ac vty s the crrculat-
g fump which moves water from tie fank through the
cottectorand bakintatne tank Typ iy theweater gaing
10 Fan a single pass through the ¢ olies tor o the water
you et it the tap hay been aircnated theoegh tne colivc-
tor several times

This process continues as fong as thye wdater tempe ra
tre atthe colirc tor oogtletecabonut 38 B gnerthan thatin
the bottom of the tank I the e crature dfhrenage
Gecreass s further the controder oot et ally shats off
the pump A hackup eledtine elementtoats the water yr-
g penods of iesuthioent sunshoe o ngh Lot waler
demand A Check vaive prevents beat oss winch ¢ gid

sSEC 1274
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Figure 1. The FSEC Coliector Certification Latel
# Use "intermediats Temperaturg™ rating to compare collectors for domestic water heating applications. 4
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occurif notwater were allowed to circulate in the opposite
direction--a poss:bility when the pump s off The pump
consumes onfy a smatiamount of electnicity around $3to
S7 waorth per year Anair vent prevents fiow stoppage by
air bunr es Solar-heated water can reach scalding
temperatyres n the tank (160 <170 F) theretore a mix-
nyvd e shouwid te nstaliedto hmit outlettemperature to
140 F oriess by a 3ing cold water to the hot

Since mechanical creck Lalves often get stuck open by
Aenbns of scales in the'water periodic maintenance may
He nicestary to pre.ent nighttime thermosiphoning of
not tank woiter 1o e cool cotlector The thermosiphon
tost 15 sonphe Aouen the oollector iines at mght--1f at a
poanttrree Hrtc L teetaway from the tank the return line
to the tark feels rotter than the other line the systemas
thermos ghon.ng e zhttime thermosiphoning can be
prevented by usitg a motonzed beall vaive (a solenuid
vadlve ) iratew) of the check valve This ball valve 1s electn-
Cally ar o e o penonty while the pump s running
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Figure 2. A Solar Water Heating Systam
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Maitunction has been a problem with some difterential
controlers  Uther types are available such as timers
snap switches, or photovoltaic panets which power a DC
pump directly with sunlight-converted electricity Ditfer-
ential controliers are improving in quality and all control
strategies should perform about equally weliif properly
designed and installed

Question Sixteen
Wnat About Freeze Protection?

freeze protection 1S an absolute must for any solar
system because a single freeze can destroy a collector
Evenin Miami collector tubes have frozen and burst dur-
g bard winters such as occurredn January 1977

One method of automatic freeze protection s achieved
by hotwater circulation (Fiqure 2) Whenthetemperature
d:rops helow 35 F itis sensed by the treeze sensor S-3
which activates the pump to circulate hot tank water
throuqgh the collectors In some systems the sensor 5-2
can also serve as the freeze sensor elminating the need
foraseparate S-3 A second level of protection cequired
in this systemon the event ot a power tatlure 1s provided
by the: drain valves During hard-freece forecasts, valies
V-1 and V-2 can be shut off manually and drains D-1 and
D-2 opened manuatly to dram the collectars Manual pro-
tection atone may be adequate tor homeowners o Flonda
areds where hard freezes are rare

There are two othertypes of solar water heaters which
can aftord better freeze protecton but at added cost
These dare known as the antdreeze and the automatc
dramn-gown or dram-back systems which are used exten -
sively in the northern United States and are also sutable
for Flonda

fn the antifreere system a glycol <ulution (similar to
that used 1in automotuies) instead of woter s circulated
through the collector (sometimes asiicone flurd s used)
A heatexchanger betweenthe collectorand stordage tank
annstde the tank transfers heatfrom the antdreese tthe
waler Althoungh this systerm s usually micre eaprnsive
and bos efticient than direct water systems it provides
niuch better automatic treeze protection year round and
romarns free of scahing problems insiede the coll ctor
vihes However giycol  ystems need penogic Huid
repracement  just as automotsie radaturs do Over a
numher of years scaing can severely deqrade the per
tormance of direct systems espeeCiathy theue with coliec-
Cor tubes narrower than o« ancade duim e ter

Dramm-down syastems noarmally ase electrically-
Aperated solenord valves which aatomate ally drain the
sdber from the collector durnin  freezing temperatures In
some Gther systemis the collectonm autymalc dly draned
whern e the Qreulating ey Jdops Vathcaretuldesggn

Revised. Movember 1981

Florida Solar Energy Center
300 State Road 401 Cape Canaveral. Floriga 32920
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21. USING ENERGYGUIDE LABELS FOR COMPARISON SHOPPING
NOBJECTIVES: K. 51. Identify some benefits of comparison shopping.

K. 52. Identify how a consumer choice involves the giving up
of other alternatives.

MATERIALS: EnergyGuide Labels
ACTIVITIES:

1f you have to choose between two appliances with the same teatures, capacities,
and price, but with different annual enerpy costs, then obviously you are better
off buying the one with the lower annual cnergy cost (the more energy efficient
model). You can sumply look at the big number on cach label, see .
whith 1s lower, and purchase that model.

llowever, the purchase price of the cnergy efficient model may be higher than
the price of the stendard model.  (This is becanse extra insulation and more
ctficrent motors often cost more.) But think again: the lower energy cost of the
energy efficient model will usually make up tor 1ts higher purchase price. The
question, then, 1s how to figure out which model will cost you less in the long
run

Fipure 1 18 a worksheet that shows you how to use the Eneirgytuide Label
to decide whether you are better oft buying a model with a higher purchase price
Lut tower sunual energy cost. For example, you can use the worioheet to compare
the two retrigerator-freezers whose labels and prices are provided in Figure 2.

First, you need to f1l1l 1n the answers to the questions on the top half of
the work<heet.

1. Are the appliances comparable 1n size and features? As you recall, to tind
the capacity of the model, look just above the word "Lnergysutde’ on the
teft hand side of the label. The refrigerators 1o this ecanple are both
about 17 cubie feet, and the teatures given on the top right side ot the
labels are the same, so the answer to the first question 1s “yes."

Z. What 1s the purchase price of the cnervy efficient model?  %hat as the price
ot the standard model?  The energy etficient model s the one with the lower
yearly energy cost (or, 1n the case of air conditioners, the higher energy
efficiency rating). As you can see 1n Figure 2, the label on the Model A
shows an average yearly cost of $51; the lubel on the *odel B, a cost of

$70. In this example, theretore, Model A 1s the more cnergy etficient
appliance, and Model B 1s the standard model. Now look at the price tags of
the two refrigerators. The encrgy efticient model 1s prrced ot $545 and the

Standard model at $485. (1t jyou wanted to, you could also udd sales tax and
delivery charges, 1f any, to the price of each model.)  which, theua, has the
lower total cost? This depends on...

3. How often will vou use the product? This question does not apply to
retrigerators, freczers, and water heaters, which run continaously.
However, you will need to answer this question for clothes wavhers,
dishwashers, and room air conditioners, since these are appliances that
some people use often but others use seldom.
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Step

Step

Step

what 1s your local energy vate? Assume, for this example, that your
local electricity rate 1s 5.4¢/kWh. Because the grid on the label gives
costs 1n intervals of 2¢, you will need to round off the rate--in this
case, to 6¢/kwh.

How much will each model cost you to run annually, basecd on your local
energy rate? If you look at 6¢/kWh on the cost grids 1n Figure 1 you can
see that the standard model will cost you approximately $85 per year and
the energy efficient model will cost you approximately $62 per year to run.

How long do you expect to keep the appliance? The average life of a
refrigerator-freezer is appoximately 15 years as shown in the table below.
However, assume for this example that you will move in 10 years and leave
the appliance behind.

AVERAGE LIFE EXPECTANCY (F NEW APPLIANCES

Appliance Expected lifetime (years)
Retrigerators and
refrigerator-freezers 15
Freezers 18-20
Mshwashers 11
(! thes washers 11
Water heaters 10-12
Room ai1r conditioners 12-15
rurndces 20

Once you have answered these ftive questicns. you can frgure out whether
you Jre better off buying the more encrgy efticient appliance by perform=
ing the calculations on the bottom half of the worksheet 1n.

l. As <shown on the worksheet tn Fignre 1, you fairst need to calculate
the difference 1n purchase price between the two appliances by sub-
tracting the cost of the standard model (§485) from the cost of the
more energy efficient model ($545). The price ditference 1n this
case 1s 560.

2. Next, estimate the amount of money vou will save each yea with the
more energy efficient model by subtracting the operating cost of the
energzy efticient model from the yearly operating cost of the standard
model. In this example, since refrigerator-freeczers run continuously,
you just need to know the local encrgy rate 1n order to 1dentify
Mndel! A and Model B's yearly operating cost. Thus, at a 6¢/kWh rate,
lodel A's yearly operating cont would be $62, lodel B's yearly opervating
(oSt would be 5§85, and your vearly savings would be 523 ($85-562=523).

3. You can then calculate the total amount of muney you will save 1n
operating costs over the years with the more ener oy citicrent applrance
by multiplying the yearly cost by the .umber of years jou expect to
keep the appliance (10 years). This gives you the total operatiug
costs for the life of the applisnces: Mooel A's total operatinog cost
would be $620, Model B's would be 3356. The difterence between the
two applicances’ total operating costs gives the total savaings 1n
operating cost, $230.




Step 4. The total cost to you 1s the purchase price plus the total operating
cost over the life of the appliance. Add the purchase price and total
operating cost for Model A ($545+$620=51165) and for Model B
(5485+5850=51335) and find the difference or total savings. Thus,
the total savings 1in this example 1s $170 over 10 yecars, that 1is, by
paying an extra $60, you can save a net 5170 in energy costs 1f you
keep the appliance for 10 years.

Step 9. Finally you can figure out how soon youn will recover the extra $60
you have to pay for the more energy efficient appliance by dividing
the price difference ($60) by the annual cnergy cost savings ($23).
In this case, 1t would take you about 2-1/2 years to break even with
the higher priced but more efficient model.

In summary, you can use the cnergy cost 1nformation on the label to detevmine:

which appliance costs less to run

EY
whether you are better off buying an appliance with 4 higher 1mtial
purchase price but lower annual energy cost

Vow you try 1t on your own. You can compare the two room air conditioners
or Jdivhwashers whoss labels and prices are provided, or, better yeot, compare
two vou find in the marketplace. Rut remember: with clothes washers,
Dishwashers, and room air conditioners, you will need to Lnow both the local energy r.
used (c<pressed 1n loads per week or vearly hours of use) before vou can adentafy
their yenly operating costs.  Ouce you hnow this, do the same caleulation an you
diud with Mlodels A and B to determine the total cost savings.

. 50
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Figure 1.

HOW TO FIGURE WHETHER THE ENERGY EFFICIENT MODEL IS ABETTER

B8UY FOR YOU
Mode! B Model A
) Energy- Ditference
Standard Model  Efficient Model
Step 1 Purchase Price S S S _

Step 2 Yearly Cost

(from appliance fabel) 3 ___ S _ S___
Step 3 How many years do

you expect to keep t? ___yrs . yrs 0

Total Operating Cost

(Multiply Yearly Cost

by number of years

vou wiil keep 1) S_ S S_

Step 4 Total cost to you

(Add Purchase Price

and Total Operating

Price) s . S . S_

Step 5 To fiqure how long it wili take to recover the exira cost of
the energy efficient model, dividé the difference in price
from line 1 by the ditference in yearly operating cost from
ing 2

Ditfacence 1in purchase price — Difference in yearly cost=Years to Recover

S . - S = _yrs
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MODEL A
Cost: $545.00

MODEL B
Cost: $485.00
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22. SUNSHINE INN

OBJECTIVES: M 60. Define savings as income which is not spent tor consumer

goods or services but 1s set aside for tuture use.

M. 61. Name reasons why people save.

MATERIALS: None

ACTIVITIES:

Problem: The owner of a small convenience store has been noticing that her
electric bill has been steadily rising. The store has a floor area of 1200
square feet and uses 6000 Wat:s of fluorescent lighting. The store is open
from 7 AM to 11 PM. .

A lighting engineer has informed her that by installing 8 skylights,
each having an area of 8 square feet, that she will be able to keep her
lights off for an average of 8 hours a day. In addition, while the lights
are off, she will save 1000 Watts of air conditioning needed to remove the
heat generated by the lights.

Electricity costs $.08 per kilowatt hour (kwh) and is expected to
become more expensive.

Tour job 1s to determine whether the skylights will be worth the
1nvestment.

Solution:

Call somecone who 1nstalls skylights and find ont what 1t would cost to
install the 8 skylights. You may want to get more than one estimete.

Calculate the daily savings 1n electrical costs. A kW is 1000 Watts.
The savings are given by:

DAILY SAVINGS = (KW LIGHTING SAVED + KW A/C SAVED) X
(HRS LIGHTS OFF PER DAY) X (ELRCTRIC RATE)

Calcnlate the yearly savings 1n electrical conts.
YEARLY SAVINGS = 365 X (DAILY SAVINGS)

Calculate how many days 1t will take to save conough money to pay for
the skylights.
T T
DAYS = ?ﬁ}Li&f? COST
DAILY SAVINGS

Calculate how many years 1t will take to save cnouzh money to pay
tor the skylights.

YEARS = DAYS
365

62
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Calculate the approximate return on investment tor the skylights.
RETURN = 1 X 100
yedrs

Find out the monthly payments 1f the money for the skylights 1s
borrowed over a 20-year period at a 15% interest rate.

A fancier investment criteria 1s the internal rate of return. The
formula 1s:

SKYLIGHT COST =

YEARLY SAVINGS

This tormula necds to be solved tor r. The best way 1s to use a com=,
puter or a programmable calculator. When r 1s found, it 1s multiplied
by 100 to express it in percent. The value of r 1s the amount of tax
free interest which would have to be earned 1f the same monry were
1avested 1n something other than the skylights. [t takes into account
Lthe estimates that electrical rates will 1ncrease by 10% prr year and
that the skylights will last for 20 years.

Compare the monthly payments with the monthly savings in clectricity.,

63
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23. SHADE TREES AS INVESTMENTS

OBJECTIVES: M. 62. Define personal investment as the purchase of an

asset (with some degree of risk) for tue purpose of
earning future income.

MATERIALS:  Student Handout: Landscaping to Save Energy

ACTIVITIES:

1.

Discuss savings and investment within the context of a free enterprise
system, i1ncluding the freedom of consumers *o look after and to
promote their own best 1interests.

Explain how persons can 1nvest monecy today, to save money tomorrow.
Quote the famous Fram Oil Filter Commercial "You can pay me now, or
pay me later.” Give solar examples: Buy window awnings today, to
save air conditioning bills later. Buy insulation now, to save heat-
1ng bills later.

Have students read "Landscaping to Conserve Energy." Ask them how trees
and plants are an investment. Ask them how this investment choice can
save them money later; pay a return or profit.

With a local nurseryperson, have a team of students maximumize energy
savings 1n a design for a ilocal house, and minimumize the amount of
money spent.  Have them explain their design (s) to the class.

O



STUDENT HANDOUT

s
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Landscaping (o
Comserve Emerdy

Robert Black *

I ands Apiny o

Conscive Lnergy

It is not possible to control temnperature, wind and
other natural elements, but 1t 15 possible to modify
the climate for better hiving.  With proper selection
and placement, plants can play a role in decreasing
the energy required to keep your home comfortable
dunng both winter and summer.

Trees, shrubs, vines and other plants protect vour
home from intense solar radiation, storms and blowing
winds. Besides helping to reduce your home's fuel
needs, plants help eep your home more dust-free and
reduce noise from highways and other sources.

Add to this the beanty, permanence and homelike
seting which attractive landscaping brings to your
home and commuaty. The returns in comfort and
economy far outweigh the cost of planting and main-
tenance. And the time spent selecting and arranging
plants around your home will pay dividends when
your heating and cooling bills come due.

SHADE

Trees, vines and espaliered plants (plts traned
to grow flat aganst walls or trellises) provide cooling
hade for the walls, windows and roof of your home
With proper selection and planting, they can also
allow the sun to warm your home 1n the winter

Trees

A tree planted on the west side of your home
shields 1t from the hot afternoon sun in the sununer,
a tree on the east side shades the neighbor's house.
Select deciduous trees because dunng the winter
their bare lunbs will allow the sun's rays to warm your
home An evergreen tree will provide vear-round
shade and may be more desirable in tropical chimates

To shade a roof or wall on a ane-stery house, plant
imedinm to large trees as close as 13 to 20 fect from
the sde or 12 to 1S fect from the comer or the

fis .

‘J.

\".9 Wm’fer i~

Deciduous trees provide shade in the summer end eliow

Q 65
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the sun's rays to warm your home during the winter

*Robert Black 1 an Associate Professor and Ornamental HorUiculturist Tostitute of Food and Agnicultural Sciences, University of Florda
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Vine covered wails insulate your home from the sun’s hot rays.

bielding  In order to obtain the maximum amotnt
of shade allow the canopy of the tree to evtend over
the roof

Espaliered Plants and Vines

Espaliezed plants and vines grown on a bare ex.
poscd wall will act as heat control devices They
insulate walls by absorbing and reflecting the sun’s
ravs before they strike the wall

Vines can be grown on a trellis to shade windows
which fuce south  Dediduous vines, such as wastena,
will shade windows in the summer while perimtting
sunlitht to enter your home in the winter

T t
YBINA!

i

WIND PROTECTION

Ihe use ot plants to control wind can reduce the
st of home heating and cooling

Dead Air Space

Placed m the rght spot, evergreen trees and shrubs
can shidd your home from cold winter winds A
rw of evergreens placed neat to a wall creates an
area of “Gead” air between the plants and the will
This st or dead air has much less cooling power
than moving ar. The temperature difference between
the wstde of vour home and the ontside dead air space

A\
=

Deciduous vines will shade windows in the summer and allow sun

light to enter your home during the winter,

PAFullToxt Provided by ERIC
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Evergreens next 1o a wall create a dead ar space whicn helps
insulate your home
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15 reduced and held rehtively conntant, which weaths
decrr s the loss of heat through the walls

In the summer. this dead air space will ulso in-
wite vour home from hot air and help redvee vonr
e conadioner’s coching load

For thas method of wind protcchion to function
must be verny donooand

Py, the evercreens

closedy g lanted o furm a sohd wall

Obstruction and Guidance

Treos and <hrebs act as an obstiacting barnier to re-
Trees with dense fohage extending
to the zoound create a sohd barner while trees wath

dace v ndspeed
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para foigge and romoved Jowa branches form an
e orphote haner Comformee avennvons that branch
to the round wie the most octive v ta-tound pl.m(\
tar wand ool

Plants not only Stow down or deflect the wand for
co bt pretccnion bat they wso can srve to gude the
wind mnoa doseed dircction to provade a dearce of
condnas dunng the summer For owvample, plants
vlaced on the northwest aide of vour home may pro-
tect 1t from cold winter winds and also direct summer
breezes aronnd st

For further mformation, contact vour County b

tension Office
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24, SOLAR INVESTHENT

CEIECTIVFS: M 62, Define personal anvestment as the purchase of an
asset (with some degree of risk) tor the purpose of earning
future tncome.

g}IER{ALS: Student Handout: Conservation Choices
ACTIVITIES: ‘

1. Discuss the benefits and risks associated with chowces for personal
investments. Discuss the benefits and disadvantages associated with
piggy banks, and options rauging to the stock market. bStreos degree
of risk, Liquidity, and rate of return. Rates of return annual
savings divided by imitial 1nvestment.

|29

Consider energy conservation as an important option using the Rate of
Return Nomograph on the student handout. For example, use the new cost
of a $1,000 solar system (minus the 40% tederal tax credit and any
uti1lity company rebate). If the savings in electricity awount to
25,000 kWh for a family of four and electricity costs 66 per hWh, the
tax free return on investment would be 15%.

3. Have cach student on a team choose a consesvation anvestment (e.g.
solar Jdowestic water heater, solar pool heater, ceiling nwulation,
ete.) and call dealers to ascertain the prices.  Have the rosults
plotted on the nomograph and post the tindings.

4 In an oral or writlen report have students orginize therr findings on
risks and rates of retuwrn on the investment option which they wtudied
dbove.

Hive the class come to these conclivions:  which investment otudied
offered the best rate of return?; Which offers the least risk?

A

Fxtending the lesson: When a utility company burbds o plant to make
electricaty, 1t as making an INVESTMLET It 1s burlding a caprtal good,

and expects a reasonable rate of return (profit) on the investment. What

1s the current rate of return receirved by the utility company seirving your
region of Flornds?  Call them and ash, or cali the fublic Service Cemmit sion
in Tallahassee.

69
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STUDENT HANDOUT

Type:

Water Heating Options:

CONSERVATION CHOICLS

Net [nstalled Cost

Current Annual Saving

Hrat Recovery Unit S 500 2060kWh
Dedicated Heat Pump 200 2340kWh
Solar System 1,500 3040kWh
Conservation Return on Investment Nomograph
o
())
> /S
|
|
E
v
|
i
v i
4 v
t 8
i
LA l ! 1 L A4 |
i) 1 ’) } " 0 . ) 5 [
EUOTRE Ty RATE GL KW RETORS O o oSisuee o)

I\I

S




[l

RATIONAL CONSUMER EBEHAVIOR

2%

UBJECTIVES: 0 71, Identify factors to be considered when selecting
1 consumer good or service.

K. 53. Detine 1mpulse buying.
K. 56, Define planned buying.
MATERTSLS:  Student Handout:  Comparison Shopping
ACTIVITIES:
1. Give an example of careless shoppang. Ask students to share stories of

careless shopping or impulse buying. Ask them what the consumer in each
story should have done to be a careful or planncd buyer of gools or scrvices,

(]

‘sk students to list the factors on the :halkboard which they would evaluate
before buying a solar water heater. Then, ask them to read the handout on
Comparison Shupping. Do they want to add or <ubtract ttean from therr list?

thive the students role-play an encounter between a "super” salesperson and an
unintormed consumer.
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COMPARISON transaction involves a rei-
atively large jnvestment i
SHOBPING - time and money Sinceitisa

i major purchase. compar-

i 1son shopping 1s essential
and will pay off in the long
run With the large number
of manufacturers and dist-
ributors of soiar equipment
in Flomda. the heid from
which to choose your syS-

tem and installer may be targer than you might have guessed

. .
K
¢

Pror to contacting the instatier or manufacturer in your urea, itts advisable

to acquaint yourself wth colar--how it works and what it can deliver The

sources hsted below, and your loca! hbrary, have publications available to

A solar energy system

e Y

Follow:ng are two methods of approximate comparison

1 Estimate the amount of ¢ *rgy delivered per dollar of nvestment, which
can be calcuiated by dividing the Btu/day value shown onthe label by the
total installed cost of the system, then muitiplying the result by the
number of collectors

2 Estumﬁte how much electrcity and money a systemusing that collector
will save This can be done by dividing the x;/day figure by 3 800 to find
the daly energy savings in kilowstt hours, then multiplying that kwh sav-
ings by the number of collectors and the current price of electricity
( $/kwh ) to hind the approximate dsily money savings

7
The Summary Information Sheet aiso includes a description of thecotlector -

and the coliector model number Verify that the coliector shown to you s the
one described on the sheet .

Since a collector’'s materials and size affect its cost, comgare collectors of
similar construction and size The other components are relatively standard-
ized and easily aval themselves to cust comparisons.

ad you » )

1 N . .
Pubtc Information Otfice Nationa! Soiar Heating and Cooling —_—— - —
Florida Soiar Energy Center Information Center CERTIFICATION THERMAL PERFORMANCE RATING®

300 State Road 401 PO Box 1607

Cape Canaveral, FL 32920 Rockville, MD 20850 o el S Cact e Een ' 172 11 180000] sor 13000 V' or
(305) 783-0300 (800) 523-2929 e PR AR+ M - Tl

Once you feel comifortable with the principies involved in SOLIF system oper -
ation, you should begir shopping It . 13y te pieferable to contract with aloca!
installer to ensure prompt post-instaiation service This wil also enabie youto
check the installer’s lucal reputation more eastly through some of his

customers and by contact.ng iocal consumer protection offices and Better P arlomara g sseand G boer 42 Souar Energy Ceates - S,
' Teue Mo balish 301 ARl reprrtemt an J
Bus ness Bureaus Sirrce in many Cases alocal icense s required of the nstai- e it e e o Sh o W s ae Aeag 4CI n s
jer check with your city or ccunty buillding department to determine what g Ener e Crstes o the 240 ot '8rida Cage Larauers Fier o 32920 ... b

permits are invg'ved Also inquire into thenstalier’s training--mostimpartant
because faulty installat:ons are primary causes of soiar system probems

Compare the products offe- ed by the different companies A system shoud
te des.gned Lo iast at least 20 years, however some sers:Live components
rmayntedgencdc overNal o reg lacement The coilect o the Costhe st part
of the systern oo be sure it s made of durable materials Effective 1980 all
SG ars,stems so'dor manufictured inFlorde are required tote approved by
FSEC Wreay - roup ask to see the FSEC labueior the Summary infurn.ation
Sneet. each of which describes the collector test resuits Fuli test resuits on
individudl cotectors are avalable at cost from the FSEC Testing Otfice

The ther gl perfurmance rating shown on the FSEC label and Surmmar y In-
format.on Sheet can be used hy the consumer to compare different conect-

by 1he Manylacturer

|

Joba Dee Selar Systems '

100 Maia Siron i
Asytewa US A 0000 & Fiae 20 Sees Drprgy Conter Comumer Cata Sheel @t jummacizol iggt
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These do not represent rmimmum or moxmum hgures They are provided
merely as an lllustration of the format of an FSEC fabel

s

Obitain written contracts lor proposals) with estimates of total system
cost ncluding srstaliation charges Compare the contracts, and do not sign
one until you are satished with what you ore buying Ask the selier toinclude all
Provisions you may have discussed w.th him which you feel are important to
your purchase decision You are entitied under federal law to examme any
written warranties offered with the product before you buyit™If your contract
states thereis awarranty, orif the dealer telis you Lhereis a written warranty
avalable. request a copy Compare the warranties offereg on different

ri Auutolthese ratings for atcertt liector n amnead tr L
Db Tl e T O Lo ystEms ypicaily Operate - - warranty 1s worthless if the business exp.res before your warranty does
g e betrange- thereture U ats what ycu are shopping for cum,iate

intermediate rass o, oo teato g untheother hand is alow temperature
oroces s> 53 comrpare low tempe: ature ratings of that 1s the kind of system
U fant

Request a copy of operating and gmmtenanée instructions and be surethey
are within your range of techmcal understanding Compare them with those of
other solar systems for comprehensiveness and simplicity Along with man-
datory equioment 3approval by PSEC, vendors will be required to submit opera-

1

Ty

Q
tion and mantenance manuals to FSEC for approval.
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26. COMFARING SOLAR COLLECTORS

OBJECTIVE: 0. 72. State reasons «b i higher priég does not necessarily

«sdicate better . ality. S?\
MATFRIALS: None

ACTIVITIES "

Study the graph showing the pecformance of twe solar collectors.

AT ’
Coilectior A tiamemade, nnyie glarmg
Cotiector B Highiy efficient manufactured weth biack chrome and 1ron free glasy
» * 10 A
o q
- 3
- Coilector B
L
2
?
2
oo}
2
P
o o
2
3
>
9
X
~ad
i ¢' Codrctor A
v
. T i i 1 R
. 1000 1500 2000 2540 3ung

ENERGY INPUT (BT, S’)\’ T 0ay)

-+

Collector A was built by Kacie and her mother. They cempared the
efficiency of their collector with one that was tested\at the Florida Solar
Energy Center and made a graph of the results. ’




Complete the following table.
]

SOLAR ENERGY IN  COLLECTOR A COLLECTOR B
BTU'S OUT  RATIO BTU'S OUT  RATIO

500 100 .20

1000 o 450 .45

1500

2000

Make a bar graph comparing the ratio's of the two collectors. Which
one is more efficient?

The homemade c¢ollector, AJ cost about $300 to build; Collector B cost
$850. Compare the collectors in terms of cost per delivered Btu.

Assume a 1600 Btu/sq. tt./day solar day.

Collector A §/Btu Collecter B~~~ §$/Btu
Which collector is the better bargain. Explain your choice using your
calculations. .
74 3
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27. EXAMINING WARRANTIES

OBJECTIVES: P. 73 Name some of the basic provisions contained in warranties

and guarantees.

MATERIALS: Student Handout: Warranties

Selected equipment and installation guarantees from manufacturers
and contracting i1nstallers.

ACTIVITIES

1.

2.

Read the student handout.

Imagine that you are purchasing a solar water heater. Select one based on
any criterion you choose, such as design, appcarance, cost, avcilability,
advertising claims, or other factors. Read the manufacturer's guarantee
or warranty and answer the following questions:

a. [s the warranty full or limited?

b. [f the warranty is limited, list i1tems not covered.

c. What 1s the period of the warranty?

d. List obligations the customer must meet.

e. [f any component fails within the period of the warranty, what must

the customer do to obtain warranty service?
f. NDoes the manufacturer require that any units be returned to the factory
or service center for repair if the unmit fails during the period of the

warranty? [If so, who pays for shipping?

-
g. Does the manufacturer make any claim to indemnity or reimburse the
purchase for loss 1f failure of any component i1n the svstem causes:

(1) Water damage to the residence?
Physical indury to occupants?

{2) Damage to neighboring property or people?

{3) Inconvenience of expense incurred due to having to obtain
substitute equipment while repairs are being made?

{4} Labor costs to make necessary repairs’

h Are any or all 1tems covered by a pro-rated provisien”? [f so, what
1tems and what is the pro-rate provision’

1. What provisions are made for freeze damage to the equipment?
J. What provisions are made for protection against corrssion damage?
75
- .
&




Compare the class's answers to part 3 and reassess "purchases' on basis study
ot warranties.

Rewrite a warranty to achieve one or more of the following objectives:

a. Greater clarity or readabilaty.
b. G.eater solar appeals,
c. Better consumer protection.

d. Less ambiguity.
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P Tt As with any consumer

Ve product, the warranty for

‘ your solar energy system
WARRANT'ES \ should be your assurance
/ \that the manufacturer and
{ installer stand behind the
4 system-- the terms of the
! warranty should indicate
how strongly they wili stand
beh:nd it There are state
and federal warranty laws

designed to protect you

The fedcral warranty law stipulatesrequirements where a weritten warranty
15 made avatiable on a product It defines a written warranty as a written af-
tirmation of fact or a written pronuse for a specified period of time For ex-
ample. f your sales contract contams a clause which guarantees theinstaila-
tion and materials for a year. you have a written warranty This triggers there-
qurements of the federat law If you recewve nothing in writing, the product is
covered by an implied warranty The law does not require that awrtten war-
ranty be offered

Whritten warranties are differentiated in the tederal law as either full or
limited. and the appropriate desiynation must appear ot the warranty doc-
ument The full warrarty 1s presumably better because 1t provides for the
following

— A defective product wil be fixed (or replaced) free includingtemgval and
reinstaltation if recessary

— The product will be fixed within a reasonable time after you conplain

— You wiil rot have 0 do anyth.ng unreasonable to get warranty service
{such as shipping the collector back to the factoryl

~ The warrarty s good for anyone who owns the product during the war-
ranty percd

-— it the predact can't be fixed (or hasn tbeen after areascnobie number of
tries) yuu get your che ce of @ new preduct or a re*und

Atut aarranty does et r eoessar iy cover the entire product Thisis acru-
cial pont nthe selar cystempurchase, singe the four maor compoenents are
subeci to warrars, Aprodu tcancarrymore thanone arttenwarrar ty and
g tave a tu'l aarrant o or orce conperent and g te fwanantyentle
orrers Qe cure yaavatisrar ed ab b parts edch waerranty covers and who
(v arutacturer rstd’ eris respeng Ule for the wdrranty

Tteon _ed aac-urtly Lrudvicens le s protert.onthanthe full worranty Forex-
Aarrpe aamted o weanty May

— Cover only prts ot Latior

— ALllew cnly @ pro-rata refurd on credit

— Regure you to retsrn 3 1eayvy product to the store for service
— Cneeron g the irt oo haer

— Charge fortard v g

Regird'»ssof tcw the wartanty is latelied and how the provisicns read the

1)

]
consumer should stil be cautious--find 4ut. how long the vendor has been doing
business and how he plans to back up the warranty Beware of inflated war-
ranties which promise everything, forever

The implied warranty comes automatically with every sale even though it is
not written out First, the product you buy must be fit for sts ordinary purpose
--e g. 3 solar water heater must heat your water Second.if you buy aproduct
relying on the seller’s advice that it can be used for a spectal purpose, then this
advice may create a warranty However, allimghed warranties miay be avoided
by the seller f he states that no warranty s given— i e . you buyit "as1s " Thisss
unacceptabie in 3 solar transaction Ask for ot l2ast a one-year warranty on
the installation qf the system n addition to any product warranties offered.

The contract should in-

clude a description of the

THE system and components,
SALES CONTRACT including make and model
number (and sizes where

appropriate) If the con-

tract makes any promises

with respect to warranty,

make sure you have receiv-

ed a copy of thev:arranty or

.“tormation (such as a reg-

istration card) on how to

obtain it Avoid full payment in auvance or before the system has been opera-
tionai for a spec:fic period by setting cut a payment schedule in the contract

In Florida, when the sales contract s signed away from the seller’s place of
pbusiness or involves a series of payments, a three-day cooling off periodis per-
mitted A clause to this effect must be placed conspicuously in the contract

meude a wilten statement in the centract stating that the company will
resLond to warranty calls vathin 10 days

STUDLITT HANDOUT
Vs

.
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LIMITED WARRANTY — G
BOX 1273 * SARASQOTA, FL.

Suf Thermal Corporat .an warrants its collector:,
card with frst commer cial grades of matenals
shipment.

out EAch carel s pressure tested prior to

ULF THERMAL CORRP,,
33578 ¢ (£13) 957-0106

Lo be rmanufactured to hgh stan-
from relabie soutces used through-

Far a peror of five [3) years from the date of instalation, Gulf Thermal wil repar ar
reane any defective parts ncluding the absorber p'ate surfoce except as detal:d in
tre folow 13 paragraph where such defect s the result of manutucturing error iN-
clud rg cént of labor, materia®s, nstalation and shipme .t to installation site within the
Contnental t}3 port of emmbarkation for overseas s'tes

v/hen black chrome on nickel surface is specfied, Gulf Thermal warronts the process .
+0 *.ove heen performed N a workmanike mManner N sccordance with bect ndustry
pra~-ce by Olympic Plating Company. Canton, Ohio As there are not yet AS TM ~tan- ¢
ca~3 ew(.uah)v'd for solar apphcation of the finish, Olympic fnd therefore Gulf Ther-

ma! sre unable to Issue 8 warranty on durabiity or range of continuing performance.

Guf Thermal collectors are not warranted aganst glass breakage, damage due to
‘~eez n3 or copper domage duk: to unacceptable tranafer flud. IN open systems water
raving a ph between 9 4 and 7 0 s acceptable In closed systems, or ignal fluid and any

~ave .o flud shoJld consist of 8 mixture of Prestoae Il R manufactured by Lnion Car-
v me Cornoraton, or equivalent product containing the nocassary inhibitora and

5% od water f avolabie, otherw se water tratung from 34 o 70 ph The misture
o~cmert 3~ should be as specified on the contaner for the cirmatic area

T~e cnrrpany’s kabidny under this warranty shati be ended in the cvent ot breakdown of

-2 panei due to mproper nstallation. reglazing. falure to replace broken gass

s~cimptly, o~ other breanh of tha enciosure arow.ng tre Ntrusion of excesuive: MOIs-

t.re or o her foregn material

I~ tre svent of breakdown due to corros.an of the copper tow tuhns when transter
w~ has been s, - :ptable As above defirned. Gulf Thermal warrants for the first year
‘tar completion of installation all costs of parts and 1abor regured Lo remedy the

anfest ncluring replacement of the absortbar plute it nece,sary For the mext four (4]
yars Gulit Thermat will dehver 1o the oite all parts needed to remaedy the defect in-

c'.dng a8 repiscerment absorber piate or entire new coliector f necessary

Tr s warranty goes amth the collector and s unatiected by chanie of owner <y Con-

caruental darennes, o rect of failure of this collector 8t not warranted

Trus warranty give: ,ou pecifc leqgal mighits, and you may aisoc have other mights which

vary frorm stare Lo state N order to obtan performan~e on any of the above warrsan-
©, ot gations, or should you have an unaol sud probtem concerming any Gulf Trermat
Comd tt, peasa white or call Collect the unders gned

itte, ... |

Dudlley ..) ocum
Pres:dent

GULF THERMAL
CORPORATION

PAFulToxt Provided by ERIC

P. O Box 1273 « Sarasc.a, Flonda 33578 (813) 957-0106
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28. SOLAR INSURANCE

OBJECTIVE: S. 79. Define 1nsurance as the purchase of protection
against loss.

[@IEBL&Lﬁ: Student Handont: Checklist for Low Insurance Risk Solar
Water Heaters

ACTIVITIES:

1. Define insurance, loss, and risk with the students. Ask them to list
examples of each concept.

2. Read the Handout "Insurance Costs."
3. Using a sample, tell what homeowners insurance is.
4. Case situations:
a. installed a $3000 solar hot water heater,
b. their home's value increased by $3060 to $58,000,
c. average repairs on the solar hot water heater are $15 per year.
d. Should they buy increased homeowner's insurance? Why? Why not?
5, Using the handout as a reference, call ; local insurance agent and find

out what questions a homeowner would be asked when seeking insurance coverage
for a splar water system,




STUDENT HANDOUT
INSURANCE COSTS

A mint-survey of 1insurance companies in Florida revealed no objections
to i1nsuring homes with solar energy installations. Solar-equipped homes
are covered under standard homeowner policies without special exclusions or
rate adjustments. The systems are insured as part of the home, with a
premiun. reflecting the increased replacement cost of the structure. The
premium increase is small, usuclly about $10 to $15 per year or less than 1
percent ot the initial system cost,

CHECKLIST FOR LOW INSURANCE RISK SOLAR WATER HEATERS

YES NO
1. BUILDING IS STRUCTURALLY SOUND FOR SOLAR SYSTEM.
(Is roof capable of supporting collector weight?)

2. THE SIZE OF THE SOLAR SYSTME IS APPROPRIATE FOR
THE BUILDING.
(Oversizing is as bad as undersizing.)

3. COLLECTOR MATERIALS ARE FIRE RESISTANT.
(Some types of insulation and gasket materials
are not suitable for high temperature applications.)

— . - -

4. COLLECTOR MATERIALS ARE DURABLE.
(High quality materials should be used to ensure
a long working life for the system.)

5. POTENTIAL DAMAGE FROM LEAKS IN COLLECTOR IS
MINIMAL. _ .
(Quatrity contrnl in manufacture 1s an important B
element.)

6. CATCH BASIN FOR ANTIFREEZE LEAKS FROM COLLECTORS
PROVIDED (IF APPLICABLE).
(Certain transfer fluids may either weaken
roofing materials or cause discoloration.)

7. GROUND-MOUNTED COLLECTORS ARE PROTECTED 10O MINIMIZE
PERSONAL INJURY.
(Injury from metal surfaces or cuts from broken
glass can be avoided by preper siting and protection.)

8. POTENTIAL FOR VANDALISM IS MINIMAL.
(It 1s a poor idea to mount collectors in a
high-traffic area.)

9. DRAINAGE IS PROVIDED NEAR STORAGE TANK.
(For protection from undetected leaks, drainage
should be provided.)



10.

il.

12.

14.

HAZARDS FOR PERSONAL INJURY ARQUND STORAGE TANKS

ARE MINIMAL. . L
(Storage containers should be adequately insulated

to retain heat and prevent burns. They should not
obstruct i1ngress and egress.)

PRESSURE RELIEF DEVICE FOR STORAGE TANK IS
PROVIDED.
(A pressure relief valve must be 1ncluded.)

I, OR OTHER APPROVED EQUIPMENT IS INSTALLED.
(Pumps, etc. should be UL-approved.)

. ELKCTRICAL SYSTEMS WERF INSPECTED OR APPROVED

BY A LICENSED OFFICIAL.

(In most Jurisdictions, 110V wiring and
connection to the potable water supply must be
done by a licensed contractor and inspected.)

EXPOSED PIPES ON DHW SYSTEMS ARE INSULATED AND/OR
GUARDED TO MINIMIZE POSSIBILITY OF PERSONAL
INJURY.

(Adequate insulation will prevent burns and
increase sys.em efficiency.)

81




29. TAX CREDITS

OBJECTIVES: T. 82. Define taxes as money paid by individuals and businesses
to local, state or national gowernments to pay for goods
and services.
-~
T. 83. Define government regulations as rules of conduct for '
consumers 3nd producers.

T. 84. Identify kinds of taxes individuals may be required
to pay. '

MATERTALS:  Student Handout: Taxes and Energy Conservation

ACTIVITIES:
1. Review the concept of taxes as resources paid to the government
{local, state, federal) for "services." Then, raise the question of
C"tax credits" --What are they?

o

Have students call the toll free Internal Revenue Service number for
their area-“to get information on energy tax credits. They might wish
to visit the local IRS office.

Examine the forms for the two kinds of tax credit: solar applications
and energy conservation. Remind students that this is applicable to
federal income taxes (not local and state). Have them compute the tax
credit on $500 worta of insulation and a $2800 solar water heater for a
home.

3 Ask L f the added insulation and the solar collector will mean a) added
siles tax to be paid this year and/or b) added local taxes on their
home (real estate taxes). Assume.that the home 1s assessed for
$59,000. Have the students read the student handout: Taxes and Energy
Conservation.

4. Show students how state and federal tax policy 1s used for MORE THAN
REVENUE--it is a way to alter customer behavior (or at least to try to do so.).
Q. 82 9Y~n
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STUDENT HANDOOT

TAXES AND ENERGY. CONSERVATION

Federal Tax Savings f

The federal government provides energy 1ncome tax credits for both resi-
dential and commercial installations as a result of the National Energy Act
of 1978 and 1980 amendments to that act. The Internal Revenue Service
aiministers the program and determines equipment eligibility. Specific
information on residential credits may be found in IRS Publication 903;
intormation on business credits 1s in Publication 592. The following Tare
brief descriptions of the three types of credit:

-

1) Residential Rencwable Energy credits (non-refundable) apply to
new or retrofit installations made on a principal residence
between January 1, 1980, and December 31, 1985. Any credit in
excess of liability may be carried forward to sucgeeding tax
years, through 1987. Solar, wind, or geothermal equipment used
to provide heating, cooling, hot water, or electricity in a
dwelling is eligible. Pool heating, heat pumps, and lcased
systems do not qualify. The credit amounts to 40 percent of
up to $10,000 (a maximum credit of $4,000) invested in qualified
active or passive, homebuilt or commercial systems. Passive
systems serving a significant structural function are not cligible,
with the exception of collectors 1nstalled as part of a roof.
Table 4 shows the very significant effect of federal 1ncome tax

) credits on solar system costs.

2)  Residential Energy Conservation credits (non-refundable) are
provided for investments 1n 1nsulation, caulking, weather
stripping, modified flue open:ngs, storm or thermal doors and
window, automatic furnace 1guition systems, clock thvrmus’;ts,
etc. The credit amounts to 15 percent of the first §2,000
(a maximum credit of $300) invested 1n qualified equipment
betweén April 20, 1977, and December 31, 1985. Only existing
dwellings (those 1n existence on April 20, 1977) are eligible,
and they must serve as the taxpayer's principal residence.

3) Business Energy credits apply to new or retrotit solar or wind
energy installations made between January 1, 1980, and December 31,
1985, to provide heating, cooling, hot water, or industiial process
heat 1n a structure. This credit 1s not available to utilities.
Quatified active systems are eligible tor a 15 percent tax credit.
An additional 10 percent investinent (redit 1s avairlable tor certain
process heating applications. effecting a total 25 percent tax
credit.




l |
v
v

ERIC

PAFulToxt Provided by ERIC

\

TABLE 1

—~—
Effect of Federal Income Tax Credits on Selar System Costs
- .
System Cost Federal Tax Credit Effective Cost
S 500 S 200 ) 300 . ;
1,000 400 600 ’
1,500 600 900 . :
2,000 . 800 1,200 ..
3,000 1,200 1,800 *
5,000 2,000 3,000
10,000 4,000 6,000
20,000 4,000 16,000
p

-~

Taxpayers whose principal residence 1s a condominium, cooperative or
apartment are eligible for the residential renewable energy credit.  If the
system is purchased individually, (i.e., independently of a condominium
association, tenants association, or one or gnore neighbors), the taxpayer 1s
eligible for the entire credit. If the system is purchased jointly or through
an 1ssociation, the expenditure must be prorated to each unit and the credit
tiken on the prorated expenditure. :

If a solar system is financed, the interest paid on the loan is deductaible
trom adjusted gross income (IRS Form 1040}, which reduces an 1ndividual's tax
rate agd, therefore, reduces the amount of tax paid. Appropriate deductions
sbgpl\ be included 1n any economic cash flow analysis.

State Tax Savines
—— PR _— e el X

The state of Florida has enacted two solar tax i1ncentives:

~
1) ﬁglosﬁ[gx_ﬁxg@ptléﬂ: Solar systems and requisite hardu e used for
space heating or cooling, domestic hot water, ot pool heating 1nd |
the cost of labor associated with therr installation are exempt trom
the 4 percent state sales tax. "Hardware” includes the prprng
connecting tank to collector, and the necessiry: valves, vents, etc.
[t does rot extend to the pipiog running trom the tank to the hot
water taps, or piping not used 1n a solar system. The lorida .
Department of Revenue has developed an audit torm which tequires
the purchasers to atfirm that the merchandise purchane, will be
used exclusively 1n a solar system. The law is ettectoee thiough
June 30, 1984. Besides solar systems, other equipment «ligble
for the sales tax exemption includes waste heat ircovery uuits,
heat pump water heaters, air conditioning nmits with EIR values
greater that 10.0, and heat puwrps with EER greater that 0.0 and
COP greater than 2.8.

T S
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2) Property Tax Exemption: A 1980 constitutional amendment authorizes
a property tax exemption for solar and other "renewable energy”
| devices (defimed to include high effic:ency heat pumps, water heater
heat pumps, and waste heat iecovery units). The law provides thrye
methods for determining the amount of exemption. It nmust be the
lesser of:

1) The assessed value of the property on which the device as
installed, less any other authorized exemptinns (o g
560,000 assessed value ot hcme less 55,000 homestead

. $ exemption gives renewable exemption, 1f less than (Z2) and

e (3) below, of $55,000).
Sy ’ R
o 2) Original cost ot devace, 1ncluding 1nstaliation, btut ex-
" *~:\ cluding cost of replacing property removed o1 rmproved in
' . the course of i1nstallation (ec.g., a solar dumestic hot
~ water system 1nstalled at cost of . 52,000; the cost of
L removing existing hot water tank 1s an extys 5100, hat as
not 1ncluded; the rencwable exermptiop, 1t less tran (1) and
(3), 1s §2,000). .
3) Eight percent of a:sesyed value ot here imrediately toldowerng
. installation (e.g , 560,000 house with S0 dud ~urarx :,QQQ?/’
added, 1ncreasaing ansessed value te fol,100. Eajpht peicent
af $62,000 rquals 34,630, which wall be the tetigwaltle
exemption 1f less than (1) o1 Lad
In the e¢xample given, the exewplion would be 52,000, e anstailed ot

af the system. This will be the m.st frequent wocnrrsnere

The 1ntent of the legislation was to ensare poteatisg jur harots ot
wolar equipment that the decision to "go solar™ would net an
property taxes. In actual practice, however, tee proverty soptai-ers have
vilued the solar system 1o the porperty assensment Prew o anly . ne aoiar
system would have to be ancluded in the asse npest belove oo flinn oo bl
be allowed.  The new law will oo doubt Changs spias ol practoo b o ug
solar to be valued and -ubseguentiy excapte !

teand thert

. - ]
The vxemption will be sdmimistered ghoragh « Wity jroproly
For an sccutate estimate of the ecqcnplion’s tajict o Ll ial Y Uik,
[

l‘l)
and 1ntormation .n f1liag for the cacoplion, © oty smur o b ot onser s
sftice.

Elrcible equipment must be gootailed toteeea ey 00 2000 and
» Tevember 31, 1990, tor the earmplyon b Ber o Lar e ! oot (RO

- H

Sar R exemplion, 1t owill o be vard o 10 L s

.
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STUDENT HANDOUT
INSURANCE COSTS

A mini-suivey of insurance companies irn Florida revealed no objections
to insuring homes with solar energy installations. Solar-equipped homes
are covered under standard homedwner policies without special exclusions or
rate adjustments. The systems ar¢ insured as part of the home, with a
premium reflecting the increased replacement cost of the structure. The
premium increase is small, usually about $10 to $15 per year or less than 1
percent of the initial system cost.

CHECKLIST FOR LOW INSURANCE RISK SOLAR WATER HEATERS

YES NO

-

1. BUILDING IS STRUCTURALLY SOUND FOR SOLAR SYSTEM.
(Is roof capable of supporting collector weight?)

2. THE SIZE OF THE SOLAR SYSTME IS APPROPRIATE FOR
THE BUILDING.
(Oversizing is as bad as undersizing.)

3. COLLECTOR MATERIALS ARE FIRE RESISTANT.
(Some types of insulation and gasket materials
are not suitable for high temperature applications.)

4. COLLECTOR MATERIALS ARE DURABLE.
(High quality materials should be used to ensure
a long working life for the system.)

5. POTENTIAL DAMAGE FROM LEAKS IN COLLECTOR IS
MINIMAL. - .
(Quality control in manufacture is an important
element.)

6. CATCH BASIN FOR ANTIFREEZE LEAKS FROM COLLECTORS
PROVIDED (IF APPLICABLE).
(Certain transfer fluids may either weaken
roofing materials or cause discoloration.)

7. GROUND-MOUNTED COLLECTORS ARE PROTECTED TO MINIMIZE
PERSONAL INJURY.
(Injury from metal surfaces or cuts from broken
glass can be avoided by proper siting and protection.)

8. POTENTIAL FOR VANDALISM IS MINIMAL.
(It is a poor idea to mount collectors in a
high-traffic area.)

9. DRAINAGE IS PROVIDED NEAR STORAGE TANK.
(For protection ‘rom undetected leaks, drainage
shauld be provided.)




30. GOVERNMENT REGULATION

OBJECTIVES: T. 83. Define government regulitions as rules oi conduct
for consumers and producers. -

T. 85. Define regulatory agencies as appointed or elected
groups of individuals who are responsible for preparing and
(a) administering government regulations.

MATERIALS: Student Handout: Consumer Complaint Form
Sensible Solar System Selection

ACTIVITIES: .
1. What is government regulation? Explain the following to students: In.
the American economy the questions of what to produce, how to produce
it, and how to share it are not left exclusively to free market
forces. In our mixed economy, government plays a key role. Government
influences the allocation of resources in several ways. Control over -
the production of some goods and services (such as national defense,
highways and justice) has been removed from the private sector and
placed in the public sector where government r.akes the important
decisions. Government also intervenes in many markets with regula-
tions and controls with the intest to improve upon the results pro-
duced by the free play of market forces. Examples are public utility
regulation, tariffs, minimum wage laws, and antipollution and safety
requirements. Finally, through its taxing and spanding activities,
government shifts control over resources from private hands to the
public, and it also redistributes income among individuals through
transfer payments. These activities influence what and how much will
be produced, how it will be produced, and how it will be shared or
used.

2. Discuss with students what they think the government ought to do in
each of the following cases:

a. Mary and Harry, now retired in Ft. Myers, buy a $15,000 solar
water heating system which will last "40 years." They are 70 years old
and think that th~ salesperson mislead them.

b.  Sally and Bill bought a solar pool heater and it never worked
properly. They are quite unhappy.

c. Carl and Tom bought a solar water heater. The plumber left their
roof 3 mess and it now leaks.

d. ABC Collectors, Inc. told Tom that their collector would provide
95% of his hot water needs. It didn't. He is angry after
spending $2,800.00. )

3. Have students read the handouts. Is solar collector certification
a necessary and proper functior for government? Why? Why not?

86 5;7,
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4. Tell students that the Florida Department of Professional .Regulation
licenses building contractors and subcontractors. To get a license, a
builder must pass a State examine which has solar energy questions on
it. Is this a necessary and proper function of government? Why? Why
not?

5. The Florida Division of Consumer Services in Tallahassee distributes
material and receives complaints about solar energy matters. Read the
brochure and the complaint form. 1Is this a necessary and proper
function of government? Why? Why not?

6. Check with your county commission to see what local regulations and
regulatory agencies operate in the solar energy field (e.g., building ,
code inspectors' office, consumer protection -office, etc.)

7. Design a simplified complaint form that could be used to investigate
problems with solar equipment.

c
C.
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How Can I Protect Myself From Unscrupulous

Solar Energy Equipment Salesmen and
" Poor Quality Systems?

in a relatively new and last-growing nelg ke solas energy,
there may be a few dishonest firms Ash the equipment
salesman lor a st of cuslomers. and talk tothem Also, check
Nio the firm’s reputation The contract with your installer s
very imporiant, because thal is the persort you will call first in
Case o trouble Ask abou! the warranty offered and read o .
Careully It is desirable to have-a double warranty one tfrom
e rstaller and one from the solar manufacturer

-

Cost-efrectiveness and rehabilty are pnme concerns when
buying solar coliectors To aid Flondians in this respect, the

Flonga Solar Energy Center conducts a state-mandated otblainey free of charge from the FSEC Public Information i
program of coliector testing and certification Othce

All collectors now soid i the state of Florida should bear the In the near luture, FSEC will conduct a state-mandated
Center’s label as shown in Figure One Three performance program ol standards prornulgated for solar qomeshc hot
ratings are given, and the middie rating. marked ‘Intermediate water and solar swimming pool heating systems.; will be upto
Temperature,” should be used lo compare collectors for the buillding inspectors and lucal code officials to enforce
domestic water heating Buy a certitied collector supplying the these standards and ensure that solar nstallations meet the
most intermediate temperature Bty per dollar of installed cost FSEC slandards For more information contact the FSEC
A hst of FSEC-certitied coliectors ang their ratgs can be Stancards Oftice

S ASOLARICOLLUECTD

w1 CERTIFICATION

FSEC 1234

GROSS COLLECTOR AREA 2 688 m’ 12893 %}
MANUFACTURED BY MOOEL » COVER PLATE AREA 2 704 m’ 2910 11}
Manufactucer s Name 5678 COLLECTORLENGTH 2188 m 1181y
Street Address COLLECTOR WIDTH 1 229 m 1403 n -
City State and 2ip Code SERIAL » COLLECTOR WEIGHT 523 kg {1153 id}

FLUIO CAPACITY 79 208 gal}

REC FLOWRATE 1g Liquid mL/s 105 gpm)
Mas been tested for thermai necformance and meels Ihe minimym standards

MAX OPERATING PRESSURE. 827 kPs Qouge {120 prig)

laBhished by the i

;s"l";; ‘c,dmzl scm"o'r;‘la Sotar Energy Center as directeg by Section MAX LOAD WINO 1628 Pa 134 ps

HERM 1

THERMAL PERFORMANCE RATINGS® ' fvul‘fln:::'lo;::“‘ HHHICENCT IASHAAE 53 11 o o5 "
Low Temp {35 C 95 f) 21790 kJ/day 26 300 Biu/ day Walts M
#intermediate Temp 50 ¢ 122 FI 10000 kJ7day 17800 Btu/day § SLOPE 646 - c (”‘ e ;)
High Temp (100 C 212 F) . 1300 kJ/day ) 200 Biv/day INCIOENT ANGLE MOOIFIER AXIS 1 005 AuiS 2 N/A
‘Based on an assymed slandacd day Icr Figrida USE RESTRICTIONS ngne

. Figure One
. THE FSEC COLLECTOR CERTIFICATION LABEL
’Use "Intermediate Temperatuie” ratng to compare coilecitors tor gomeshc water heating'apphkcatons ‘

88
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SENSISLE SOLAR SYSTEM SELECTION

If thaie 18 one thafactensiie consumers have in
common, 1t 1y the desire 1o 2ot »ne's money's worth
ona commertadl transactinn, tn the solar field, there
are four main obstacles in L1141 (ng thns allimportant
cbjective:

1. The consumer’s own lack of knowledge and
inexperience 1 this ficld. .

2. Manufacturers who untuntentionally buitd shoddy
products.and who dare ton overenthusiastic about
their products.

3. Dealers who unintentionally nstall the system
incorrectly.

4. Dchiberate fraud and musrcplc)cnta'.mn.

The best weapon dagainst alt four is for you to
recognize your own himitations and to rcly upon
competent engineering counsel Here are some steps
you can take to insure thar you get your money’s
worth in a solar system,

** Ask for proof that the product will perform as
odvertised. The proof could come from dn
indcpendent  laboratory or a university. You
should have the report itself, not what the
manufacturer states the report claims.

e¢ Examine the warrunty carefully. Remember that
according to the law, the manufacturer must state
that the warranty 1s full or limited. If it is limited,
know what the limitations are. How long does the
warranty last? Are parts, s.rvice, and labor
covered? Who will provide the service? Does the
equipment have o be sent back to the manufac-
turer for repairs? Make sure you understand the
terms of the warranty before you buy. Ask the
seller what financial arrangements, such as an
escrow account, have been made to honor the
warranties.

** Solar components are like stereo components —
some work well together, others don't \f the
system you are purchasing is not sotd as a single
package by one manufacturer, then you should
obuain assurance that the seller has had the
professional experiznce of choosing properly.

©
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Ask the man or wottun who owns one. Ask the
seller tor a list of previous purchasers and ther
addresses, and then ask the owners about their
experiences.

Be careful of sellers who use Post Office box
numbers. Though many legitimate businesses use
these outlets as a convenient way to recewve bills
and orders, 2 commen tacuc of the fly-by-night
artist is to use a Post Oftice box number, operate
a territory until the law starts closing i, then
move and take a name In a new territory. Find
out from the seller where hus place of business is,
how long he has been theré, and ask for his
financiol references. The installer should be
bonded, insured, hicensed, and have I building
permit. .
Be sure you will know specifically who will
service the solar system f something gues wrong.
Don't setie for a respdnse that any plumber or
handyman will do. '

Don't try a do-it-yourself Rit, unless you reully
have a very solid background as @ handyman. One
or two mistakes could make a system inoperable
and you will have no one to blame but yourself.

Remember that what counts with a solar system
is the amount of BTU's delivered for the final end
use of the system, and that this amount can
fluctuate widely. A good guide to performance is
whether the season is typical or atypical. If it is
typiczl, and your energy use patterns haven't
changed, then the savings projections may have
been inaccurate.

If the seller makes verbal cluims that are not
reflected in the literature handed out, ask him to
write those claims down, and to sign fus name to
it. Compare what he said with what he wrote.
Save that statement.

Beware of simplistic claims. They generally hiwea
catch “This solar system will handle up 1« §0%
of your heating needs™ may only apply to homes
that have extravagant fnsulation



CONSUMER COMPLAINT FORM /
(Please print or type)

(Date) (Full name of person filing complaint)
Your Home Address: Telephone:
(street) {area code-number)
(city) (state) (zip code)
Your Business Address: Telephone:
(Employed by) (area code-number)
(city) (state) . (zip code)

I wish to complain about the following company or person:

(company name)
Telephone:

{area code-number)

Address:

(street) (city) (state) (zip code)

Produpt or service involveqj

List all company represeniatives with whom you have had contact:

'DID YOU SIGN ANY PAPERS? . DATE?

Did you complain to the company? When?

Have you contacted a private attorney? If so, give his name and
his address:

o~

Explain your complaint fully, giving events in the order in which they

(IF SO, ATTACH COPIES, OR SEND ORIGINALS FOR US TO COPY AND RETURN TO YOU.)
!
' happened, if possible. (Use additional sheets if necessary.)

|




If your complaint relates to false advertising or deceptive trade practices,
. indicate when and where the product or service was advertised. (If possible,
attach a copy of the advertisement.)

—

what would satisfy your complaint? -

~

Are you under 18 years of age? N

May a copy cf this complaint be sent to the party complained about?

I wish to file this complaint with your office. 1 understand that your
office does not conduct litigation for individuals in matters which involve
purely private controversies. I am, however, filing this complaint to
notify your office of the activities of this party and for any other
assistance you may be able to render.

{Signature of Person Filing Complaint)

RETURN COMPLETED COMPLAINT FORM TO:

Florida Department of Agriculture & Consumer Services
Division of Consumer Services

The Mayo Building

Tallahassee, Florida 32304
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PAFullToxt Provided by ERIC

° 31. HOW CAN LAWS AFFECT A DECISION TO INVLST?

OBJECTIVE: T. 87. Name some different kinds of goods and services proviaed by

local, state and national governments.

§tudents should be able to:

. ldentify government actions that encourage (or, if you turn it

around, discourage) private business investment. In this lesson
students study the effects various governmental actions may have
on investment aecisions. [n a modified market economy 1nvestment

decisions are based primarily on the anticipation of profits.

Government cannot order that investments be made. But there are
a number of ways government can encourage private business invest-
ment. This lesson is designed to illustrate some of these ways.

Evaluate some of the costs and benefits of government actions on

business ventures.

MATERIALS: Student Handout: "Which Government Action Would Enconrage Private

Investment? Which Would Not?"

ACTIVITIES:

1. We suggest plunging directly into the lesson by asking the class to respond

to these questions:

a. Why doesn't the government just take on the responsibility for the
development and production of energy?

v

(Student answers will vary. You might want to point out that in

a modified market economy such as the United States, the consumer

ultimately determines what is to be produced. Firms respond to con-
sumer demands and try to influence consumer demand through advertising,
etc. They then determine how to produce and for whom. lowever, the
government can prohibit certain actions, regulate others, and encourage
A still others. Only in times of national emergencies may the government

take over private businesses, and then only tor the length of the
emergency.) |

b. Why might the government have different goals for energy development

than private business firms?

(The government may not be as directly interested in profits to be
made. It may have the interests of the general public or of special

interest groups more in mind than would private businesses).

c. Is a secure supply of energy for the nation the responsibility of
government? On what authority is goverament based? Explain.

Source: National Science Teachers Association
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(All government action must ultimately be based on the Constitu-

tion. In the Preamble, the government is given the responsibility :

for providing for the "common defense,” "insuring the blessings of’

liberty for ourselves and our posterity,” and "providing for the .

general welfare.” These stipulations, plus the interstate commerce

clause, give government the power to do for people what they cannot

do for themselves.). Ask: Why might government be concerned about

having adequate energy for our needs? What are the consequences of

an energy shortage? And ask:. Are there different philosophies on

the role of government in the U.S. cconomy? Discuss.

Distribute copies of the handout, "Which Government
Action Would Encourage Private Investment? Which Would Not?" Have
students check the appropriate column. After they have finished
marking their choices, discuss their answers. The following paragraphs
may serve to help guide the discussion:

with a tax credit, a firm or individual determines the amount of taxes
owed the government, and then deducts a prescribed amount, called a tax _
credit. At present, 40 percent of the first $10,000 spent on solar equip-
ment for a maximum of $4,000 can be deducted from the income tax. While
tax credits benefit people who install solar hcating, other taxes mav have
to be raised to make up for the tax loss. In effect, a redistribution of
money takes place. Would X

Unless it can expect to make a profit in the long run, a firm will not
invest its momey. If, for example, the price of fossil energy-is kept low,
the cost of producing energy from new or marginal energy sources will probably
far exceed any expected profits to. be made for a long time to come. Firms
will be unlikely to invest in néw energy production under such circumstances.
Gas companies have long argued that allowing the price of gas to adjust to
supply-demand equilibrium prices will induce companies to produce more gas.
An increase in the price of energy, while it may increase supply, usually .
also means that the consumer must pay more. Would Not X

A tax on profits can have a negative cffect on the decision to invest
in energy. The difficulty for government in taxing profits is to determine
the difference between excess or windfall profits and profits necessary to
encqurage investment. Government taxing policies must not be a di: incentive
to investment. Would Not X '

If the government leases its land to the energy industries at a low
price, investmeat is encouraged. A low lease price, however, reduces
potential government income. Some argue that this is an unfair or un-
necessary "gift" to the firms. However, without a lcw price, firms may
not bid for the land and the energy may remain undeveloped. Development .
of energy sources on government land may compete with the use of this_land
for recreational or environmental protecction purposes. Would X .

Banks make loans only if they expect to get paid back. Some energy |
development operaticas are high risk enterprises. Banks have been reluc- |
tant to make loans or have done so only at high interest rates, but |
government guarantee might induce banks to make capital available for




"
.

|

\

» -
'
N .
: v

- N .
- .

senergy development at a ldwer cost. IY the banks divert their limited
capital to energy investments, however, a scarcity of capital for otner
investment needs may occur. Would X
- [4
F. There is little profit in the early stages of research and develop-
ment. By supporting experimental and prototype work, the government can
encourage the growth of new technologxes and industries. Businesses and
universities bid for government contracts. However, any increase in ,

government expenditure can result in increased taxes for all. Will Not
Have X - .
. M B .
G. (Note: This is a complex issue with several“possible ‘'right" answers.

Some of the points that should be brough® up in a class discussion on this
subject follow; students might have othex ideas to discuss.).

Deregulation could create an open, competitive market, causing prices
to fall and quantity to rise. But, when dealing with a limited resource
such as energy, prices would not fall and would in fact continue to rise.
This would, however, stimulate short-term investment as profits would be
high. . :

If oil and natural gas prices were deregulated (causing their prices
to rise), investment in conservation and alternative energy sources--solar,
wind, and hydro power, biofuels, synfuels, etc. --would be stimulated because
they would then become economxcally feasible.

However, others argue that prices could become: sp high that consumers might
not have the capital available 3r the borrowing capacity to invest in alter-
natives. Thus, they would be trapped in « vicicus cycle--their fuel bills
so high they can't make the investments in alternatives so the bills will
be lower--but if they don't invest, next year's bills will be even higher.

It may make more and more people feel like they can never make ends meet.
Would X (debatable)

% Jug




STUDENT HANDOUT

WHICH GOVERMMENT ACTION WOULD ENCOURAGE. PRIVATE INVESTMENT?
WHICH WOULD NOT?
(X)

Wwould Not ’

Grant tax credits, wheieby the amount cf taxes owed is

lowered. .

Regulate the price of energy at a lcvel industry con-
siders too low to make a profit.

Place a high tax on profits.

Make goveinment-owned land available to industries.
(Surveys indjcate that 5G% of the coal, #75% of the .
shale o0il, 40% of the uranium, and 60% of the geothermal
encrgy supplies in America’ are on government land.)
Guarantee loans for businesses making energy investments.

Pay for research and development in new energy technology. -

Allow the market forces of supply and demand to determine
energy prices.

-




APPENDIX 1.

e . FREE ENTERPRISE AND CONSUMER EDUCATION OBJECTIVES

TOPIC

4#A - FREE ENTERPRISE, BUSINESS

"OBJECTIVES .- The student will:

I.

ORGANIZATIONS, AND PRIVATE PROPERTY

*

4B - TRADITION, COMMAND, AND
*IARKET ECONOMIC SYSTEMS

Distinguish between private
and public property.

Identify private property as ,~.
the basic foundation of a free
enterprise system.

Define a free enterprise
(capitalist) economy as a
system %here individuals and

* busifesses risk their own

+3

. 96
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investment in competition with
other indiViduals and busi~
nesses (managers) to produce
and distribute goods and ~
services for profit. .
Identify elements of the
American economic system tc
include: freedom, oppor-.
tunity, justice, efficiency,
groWth, and security.

Define competition as the

effort of two or more parties
to secure the business of a»
third party.

Describe .some ways in which
competition benecfits the con-
sumer. . © e

Identify sole proprietorship,
flartnership, cooperatives, and
corporation as four types of
business organizations (in the
private sector).

Identify the catcgor:es/of
economic systems: tradition,
command, and market.

Name the three questions that
all. economic systems must try
to answer: what is to be pro-
duced? and to whom will it be
distributed?



. R

#C - LABOR ORGANIZATIONS 1%

11.

#D - SCAPCITY AND PRODUCTION 12.

13.

)} @ SE W s o

Define labor force as people
employed or seeking employ~
ment’,

Define labor union as an -
association of workers who are
organized to hargain collec-
tively with employers.

Define consumer goods as items
that are capable of satisfying
.@ human want.

Define se.vices as work done
for others which does not
produce goods.

-
|
|

s
|
i
|

i
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14.

15.

17.

"18.

19.

20.

21.

22.

23.

Identify why scarcity requires
cﬁgices.

Identify energy resources.

Define producer as a maker of
goods or a performer of ser-
vices.

Define production as the
creatiog of goods or services.

Distinguish between producers
of goods and performers of
services. -

Identify how substitutions can
be used when a resource
becomes more scarce.

Distinguish betwee consumer
good and a capitalkd.

e
Identify the facté!s of pro-
duction as natural -esources,

labor, capital, and manage-
ment.

Identify how energy factors
affect the cost and availabi-
lity of goods and services.
Identify how environmental
factors affect the cost and
availability of goods and
services.

10§




fIE - CAPITAL INVESTMENT, PROFIT
MOTIVE, AND ECONOMIC GROWTH

24.

25.

26.

27.

28.

Define capital goods as tools,
equipment, machinery and build-
ings that are used in the pro-
duction of other goods and
services.

Define profit as the reward

for taking risk in business.

Define net profit as remainder
after all costs, expenses, and
taxes are satisfied.

Identify some ways in which
firms use profits.

Define economic growth as an
increase in a nation's total

#fF - SPECIALIZATION, TECHNOLOGY, -
EXCHANGE AND INTERDEPENDENCE

#G - SUPPLY AND DEMAWD

29.

30.

31.

32.

33.

34.

35.

36.

+ £ da
output—of goodsand services—

Name some methods of econromic
exchange.

Define specialization as indi-
viduals or groups concen-
trating on one job rather than
attempting to do many jobs.

Define exchange as obtaining
goods and services from others
in return for money, credit or
other goods and services.

Define technology as the use
of tools and/or knowledge to
produce goods and services.

Identify how technological
frogress might result in lower
prices, increased produc-
tivity and a better quality

.product.

Define demand as the amount
of goods and services that
buyers are willing to buy.
IDefine marketplace as a set-
ting where goods and services
are bought, sold, or traded.

Define supply as the amount of
goods or services that sellers
are willing to sell.



37. Name some factors which may
influence the supply of a good
or service.

38. Name, some factors which may
influence the demand for a
good or service.

39. Define demand as the amount of
goods and services that :buyers
are willing to buy at each
specific price in a given mar-
het at a given time.

40. Define market as a situation
in which individuals and busi-
nesses interact to buy, sell
or exchange goods and ser-
vices.

41. Define supply as the varieus
amounts of goods and services
that sellers are willing to
sell at each specific price ir
a given market at a given
time.

42. Define The Law of Supply and
Demand as follows: as the
price of a gend or service
increases, sellers will offer
more and buyers will demand
less;.as price falls, sellers
will offer less and buyers
will demand more.

#H - PRICE, MARKET EQUILIBRIUM, 43. Define Erice as the money
AND INFLATION value set for a good or ser-
vice.

44. Define inflation as a decrease
in the purchasing power of
money .

#1 - ADVERTISING AND MARKET RESEARCH 45. Define advertising as a means
to inform people about a
firm's products or services,
or to persuade people té
purchase a firm's goods or
services rather than those
produced by a competitor.

46. Recognize misleading and non-
misleading advertising.

9 1i0
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#J .- DISTRIBUTION

4¥ - SCARCITY AND CONSUMER
CECISION-MAKING

47.

48.

49.

50.

S1.

52.

Identify the different methods
of transportation used to dis-
tribute goods and services.

Define distribution as the
process for getting products
from producers to consumers.

Define consumers as users of
goods and services.

Define consumption as the use
of goods and services.

Identify some benefits of
comparison shopping.

Identify how a consumer choice
involves the giving up of

#L - PERSONAT. AND FAMILY INCOME
AND BUDGETS

i1 - SAVINGS AND PERSONAL
INVESTMENTS

53.
54.

55.

56.

57.
58.
59.

60.

61.
62.

@ 11

.
otiteratternatives—

Define impulse buying.

Define planned buying.

Identify some sources of
income.

Define budget as a plan for
the use of money, time and
other resources.

Distinguish between total pay
and "take home" pay.

Identify who must file and pay
an income tax.

Demonstrate the completion of
a simple income tax return.

Define savings as income which
is not spent for consumer goods
or services but is set aside
for future use.

Name reasons why people save.

Define personal investment as
the purchase of an asset (with
some degree of risk) for the
purpose of earning future
income.




!N = FINANCIAL INSTITUTIONS, 63. Define credit as a promise to

CONSUMER CREDIT, AND INTEREST RATES pay in the future for goods,
services or money received
now.

64. Compare saving with a f‘nan-
cial institution to saving at
home.

65. Define interest as money paid
for the use of money.

66. List some advantages of using l
credit. - 1

67. List some disadvantages of ‘
using credit.

68. Identify some credit plans and J

sources that may be used for
consumer purchases.

69. Identify the importance of
credit ratings and their
effect on the consumer.

70. Classify financial institu-
tions, such as banks, savings
and loan, and other credit
institutions, according to the
services they provide.

#0 - SELECTION, USE, AND CARE OF 71. Identify factors to be ccn-
GOODS AND SERVICES sidered when selecting a
corsumer good or service.

7£. State reasons why a higher
price does not necessarily |
: indicate better quality. |

##P - CONTRACTS, WARRANTIES, AND 73. Name some of the basic prqyi-
GUARANTEES sions contained in warranties
and guarantees.

#Q - CONSUMERS EDUCATION, RIGHTS, 74. Identify some benefits of |
AND RESPONSIBILITIES consumer education to the con-
sumer.

75. Identify rights and responsi-
bilities of consumers while
interacting with providers of
goods and services.
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#R -~ CONSUMER LEGISLATION, 76. Names some consumer protection

REGULATION, AND SERVICES .Agencies, institutions, or
organizations (public or
private) that provide sources

<& of information and deal with
specific consumer problems.

77. Identify some advantages of
consumer protection laws to
consumers.

78. Identify some disadvantages of
consumer protection laws to
consumers. -

fis - INSURANCE 79. Define insurance as the purchase
of protection against lcss.

80. State the principle that
premiums which purchase insur- -
ance are based primarily on
the degree of risk.

81. Identify areas of protection
covered by various types of
personal insurance, such as
automobile, health, life and
home or property ownership.

#T - GOVERNMENT FUNCTIONS (TAXATION,  82. Define taxes as money paid by
SPENDING, AND REGULATION) individuals and businesses to
local, state or national
governments to pay for goods
and services.

83. Define government regulations
as rules of conduct for consu-
mers and producers.

84. Identify kinds of taxes indi-
viduals may be required to

pay.

85. Define regulatory agencies as
appointed or elected groups of
individuals who are respon-
sible for preparing and
administering government
regulations.

86. Identify the sources of
government finance to include:
taxes, ‘borrowing, increasing
money supply, fees and other
service charges.

P
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MONETARY EXCHANGE

87.
#U - FEDERAL  RESERVE SYSTEM AND 88.
ROLE OF MONEY
iV - INTERNATIONAL TRADE AND 89.

Name some different kinds of
goods and services provided by
local, state and national
governments. '

Identify how money serves as
a medium of exchange.

Identify ways in which eco-
nomic conditions in one
country are influenced by
economic conditions in other
countries.
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present and future prospects

v

by Gerard G. Ventre a;\d Subrato Chandra
FSLC-EN-1-82 March 1982 ~ -
Why Solar ?

Flor:da, the “Sunshine State,” has abundant solar energy and a
significant population to utihze it. The only region of the U S.
that has more sunshine is the desert southwest, whichis much
less populated and, consequently, has much less demand for
energy.

Florida does not have significant fossil fuel resources and is
iocated far from the coal producing states. Ninety percent of
Florida's energy 1s derived from foss)! fuels and almost all of its
energy is imported.

Fossil fuels are becoming scarce; world oil production will most
likely peak between 1985 and 2000 U.S. ol production peaked
in 1970,

Fossil fuels have environmental problems —not only the build-
up of vanious pollutants, but aiso the large-scale production of
carbon dioxide, which may serously affect the world’s chmate

Flonda's economy is vulnerable to fossi fuel supply inter-
ruptions, and it therefore behooves us to develop our valuable
energy resource —sunshine

Benefits of Solar

Solar 1s a renewable, clean energy that 1s in abundant supply

Dewvices powered by solar energy can save you money, help
conserve our nation’s depleteable resources, and reduce our
dependence upon :mported oil.

Unhke petroleum, the price and availability of solar energy are
not subject to manipulations by other nations.

A healthy solar industry will aid in Flonda's industnal develop-
ment.

Solar applications are labor-intensive and will create )obs.

Solar energy represents a decentralized power source that
adapts to a variety of appropriate apphcations, ranging from
heating water to generating electricity.

Solar energy has strong public appeal.
Sunshine 1s the most important reason for Flonda’s healthy
tounst industry.

The sun s the source of all life on earth.

Solar Water Heating

Water heating represents the state’s oldest use of solar energy;
South Flonda has had solar water heaters since 1900 It 1s
estimated that about 30,000 to 50,000 units were installed by
1950, but about that time their populanty began to dechne due
to readily aval!ab'le cheap energy from fossil fuels.

104

Solar water heaters are simple, commercially availlable, and
economically competitive with electnic water heaters.

Water heating accounts for about 25 percent of residential
energy use in Flonda, or roughly six percent of Flonda's total
energy use.

Solar systems presently cost between $1,000-$3,000 (about
$2,000 average statewide) for a family of four and may save as
much as $225-$300/year in electric bills. They cost $500-$1,000
for do-it-yourselfers.

Because they are matenal-intensive, the prices of sblar water

heaters are not expected to come down as they did for elec- .

tronic calculators. Consequently, the sooner a person buys a
solar water heater, the sooner he begins to save.

Federal income tax credits of 40 percent of the system cost are
available. For a $2,000 solar water heater, the cost to the
consumer 1s only $1,200. ’

Flornida now exempts solar systems from property tax and sales
tax.

There have been more solar water heaters installed in Florida
than 1in any other state except Cahfornia, which has a much
larger population. On a per capita basis, Flonda leads Cabfor-
nia in the number of installations

Projections/Goals: “2 million by 2000!"
Estimated No. of Units

1985 2000
Florida 300.000 2,000,000
(hot water only)
uU.S. 2,500,000 —_
{includes space heating)
California 1,500,000 -

(includes space heating)

The quabty of flat-plate solar collectors has 1miproved dramat-

ically over the past decade, both in performance and workman.

ship.

All solar water heaters manufactured or sold in Flonda must
meet standards developed by the Flonida Solar Energy Center

Solar Pool Heating

Solar pool heat..s 15 not only currently available, it also is the
most economically attractive solar technology

A large market potential exists in Flonda, due to the great
number of pools and the steadily growing population to enjoy
them.

Individual savings by substituting solar heat for fossil fuels in
heating a swimming pool are sigmficant

- So ar Energy in Florida }
f
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Pool heating 1s a major solar industry The square footage
production of low-temr-erature pool collectors has exceeded
that of all other kinds combined (primanily because considera-
bly larger collector areas are required for pool heating).

Typical residential costs are abou: $? 600-33,200 for commer-
cially built and installed solar pu.. neaters. They tymcally
extend the swimming season three to four months beyond the
normal season in Flonda.

All solar pool heaters manufactured or sold in Flonda must
meet standards developed by the Florida Solar Energy Center

Solar Space Heating and Cooling

Space heating accounts for only about 9- 10 percent of residen.
t:al energy use in Florida due to our warm chmate

Therefore, active space heating systems are economically
unattractive in most of Florida Exceptions Dot yourself sys-
tems may be economical in northern Flonda.

Space cooling accounts for about 33 percent of residential
energy use in Fiorida.

It behooves us to develop solar ¢ooling because the sun shines
most brightly (1 e , the solar resource 15 most available) when
fhe air conditioning 1s most needed.

However, solar thermal coohng (absorption, Rankine, or
desiccant cycles) 1s economically unattractive today. Present
cost is about $30,000 installed for a typical residentiai absorp-
tion system Future prospects may improve if significant cost-
reducing breakthroughs are made Commercial apphcations
appear more promising.

Solar cooling by photovoltaic cells generating electricity and
driving conventional air conditioners may become attractiven
the future if photovoltaic prices come down as projected.

Passwve solar and low-energy building design techniques that
work well in a hot, humid chimate such as Florida’s need tc be
developed (The word “passive” implies natural use of the solar
environment to achieve the comfort levels desired. Very little
or no mechanical equipment 1s required with passive designs.)
Passive cooling in Flonida involves a combination of heat gain
prevention techniques, heat rejection strategies, and the
proper use of heat storing matenals in the bullding design

Solar Cells/Photovoltaics

Photovoltaic or solar cells are very attractwve, as they generate
electnicity directly from the sun without any mowving parts or
noise. Therefore, many energy end-uses can be provided, rang:
ing from household lighting to utility electnicity generation.

Their technical feasibihty/rehabiity has been proven through
the space program's use of cells to power satellites.

The major barnier s cost At present, photovoltaics are compet-
iive only in remote apphications such as water pumping for
rngatior, communications relay stations, cathodi (corrosion)
protection of bridges, etc.

Unhke solar thermal collectors (hke those used for water heat-
ing), large reductions in cell costs are expected in the future.
Department of Energy R&D already has reduced cell costs
from $200/peak watt 10 §7 $15/peak watt. A major DOE R&D
effort 1s under way

1986 cost projections by DOE lor residential
applications (in 1980 dollars): *

Array Cost $0.70
($/peak watt)

System Cost $1.60
($/peak watt)

Equivalent electricity 7¢/kwh

cost in Florida
NOTE: Peak watts refer to electric power
produced when the sun is brightest.

The national goal 1s to have 500 MW of photovoltaic electric
generating capacity by 1990.

The two major areas of photovoltaic research at the Florida
Solar Encrgy Center are 1) utiity interactive residential sys-
tems, and 2) stand alone systems for remote apphcations

Energy from Biomass_

Biomass resources include all orgarnic matter except the fossil
fuels.

Examples of bigmass resources include urban refuse, manure,

logging and wood production, forestry residues, crop residues, ~

industnal wastes, municipal scwage sludge, special energy
crops, and aquatic energy farms

Biomass eneragy conversion techmques include direct combus-
tion. thermo-ch 2mical gasification and hquefaction, anaerobic
digestion for methane production, sugar fermentation to pro-
duce alcohol, and hydrogen production.

There s a relatve abundance of usable land in the U S , particu-
larly in Florida

Environmentally, organic wastes are typically low in sulfur, and
the production of ash in combustion i1s much less a problem
than with coal. Nitrous oxides will be produced, as always,
when combustion occurs in air.

Water hyacinths can be used to generate methane gas This
proc _ss currently 1s not cost effective, but when it becomes so
it will also help free Flonda's waterways for both navigation and
recreation.

Biomass fuels (or brofuels) presently contribute approximately
oneto two percent of our (U S } energy needs, mostly as direct

. combustion of wood.

Because of chmate and terrain, Florida is exceptionally well
suited to develop biomass resources. The combmation of rain-
fall and long growing seasons, which allows for multi-crop
production, makes Flonda a leader in terms of biomass
resource potential.
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Solar Industrial Process Heat

The industnal sector 1s the largest user of energy in the U $.,
accounting for approximately 37 percent of the total national
energy consumption. However, only 18 percent of Florida's
total energy use is for industry

Production of process heat and steam accounts for approxi-
mately tua thirds of the tota! energy used by industry

There 1s signilicant potential for the use of solar energy to
provide process heat and steam andl, therefore, to make a signif-
icant contnibution to the naiion’s energy needs,

Not only1s Flonda in an extremely vulnerable positionin terms
of available fossil fuels, its econonwy 1s heawvily dependent upon
tounism, which could be severely affected by hquid fuel short.
aqes These sarne fuel shortages could accelerate the migration
of Northerners to the attractive warmer chmates of Flonda.
Consequently. there would be a need for both jobs and a more
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stable ecanomic base. Solar industnial process heat could pro-
vide Flonida with more manufacturing capabiity (1 e , more
industry), more jobs, and a stronger economy.

An industry that s partally fueled by solar energy would be
environmentally more acceptable than the heawly fossil:
dependent industries that have developed over the last century
n other parts of the country.

There are possible apphcations of solar industnial process heat
to Flonda's citrus and paper industries, whose relatvely low
temperature requirements could easily be met by energy from
the sun

Agricultural Applications

Agriculture 1s the world's greatest user of
solar energy for human needs, with about
11 percent of the land area under permanent crops.

Agncultural applications ol solar energy include heating and
cooling of greenhouses, lood processing, grain drying, crop
druing, and heating of hvestock shelters.

The temperatures required for many agricultural processes are
relatively low,

The basic technology already exists for collecting the required
heat from the sun

Most agncultural applications have intermittent heat require-
ments (1 e, the requirements vary with the weather and the
plantir.g, growing, and harvesting scasons). Because of mited
seasonal Lse, the solar systems mus! be set low in cost to be
economically attractive.

Presently, the major agricultural application of solar energy in
Florida has been for greenhouse heating

Like other apphcations, solar energy for agriculture will become
more attractive as the cost ol conventional fuels continues to
escalate

Other Solar Applications

There are other solar technologies and applications that either
are not particularly suited for Florida or will not be available
until well into the future. These technologies include wind
power, solar thermal electric conversion, ocean thermal energy
conversion, and solar power satellites,

Wind power systems will become increasihgly attractive in
those locations of the country where the amount and quality of
the wind energy make them econoincally wiable The potennal
for wind generated electricity 1s sigmificant on a national scale,
but there s imited potential in Flonda, mainly along the coast-
hne or possibly offshore

Solar thermal electric conversion technologies can be catego
nzed as central recewer plants, distnbuted collector systems,
or total energy systems Most of these systems use high tem-
perature concentrating coliectors which must track the sun
(and are consequently quite expensive) Because of their depen-
dence onalarge ratio of direct sunlight to diffuse sunhaht, these
custems at present do not appear particularly attractive for
Florda.

Ocean thermal energy conversion (OTEC) could derive signif-
icant energy from the Gulf of Mexico, off the Keys, and in the
Flonda Straits, however, serious technological and economic
problems must be alleviated if this futunstic alternative 1s ever
to become a significant suppher ol our nation’s energy
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Solar power sateliites (SPS) possess leatures which are particu-
larly attractive for longer term energy supply Theinterface of
this program with NASA Kennedy Space Center activities 1s of
specialinterest to Flondans Although the size (on the order of
25 to 50 square miles per satelhite), cost and complexities of this
program are enormous, its contnibutions beyond the year 2000
could be very sigmficant

Conclusions

Although the contribution of solar water and pool heaters in
displacing fossi fuels 1s small, the application of these technolo-
qies should be strongly pursued for the following reasons
—~They represent a Flonida industry which encompasses
approximately 75 manulacturers and 300 vendors.

—The installation of solar equipment is labor-intensive.

—The manufacturing of solar equipment is 3 new and envi-
ronmentally clean q}dustry.

—Domestic water and pool heating (and some agnicultural
uses) dre presently the only cost effectve solar technol-
ogres which are applicable to Flonda's energy needs.

—The success of these near term technologies should influ
ence the rate and manner in which other solar technol-
og:es are introduced.

—The public awareness and acceptance of near term solar

technologies may have a positive influence on the pubhic’s .

attitudes and practices concerning energy conservation.
A solar water heater allows direct citizen contact with and
utilization of energy-conserving equipment while pro-
viding a needed commodity (hot water) and :mmediate
savings on monthly energy bills.

~The development of widespread solar industry involves
the solution of a vanety of insututional problems that will
pave the way for a more rapid introduction of the future
solar technologies (1.e , problems and conflicts associated
with financing and inspecting systems, regulating the
industry, and protecting the consumer)

1n 1980, the U S spent over $80 bilhon on o1l imports alone The
1982 federal budget for solar development was less than $300
milhon dollars.

Flosida (which has alarge and rapidly growing population and 1s
heavily dependent upon energy-intensie tourism) is blessed
with abundant sunshine Flonda should vigorously pursue the
development of solar energy technologies offering the greatest
benehts to Flondians. Those to which we should make our
most serious commitment include

1 Domestic water and pool heating

2 Passive solar and low energy building design.

3 Photavoltaics (including photovoltaic cooling)

4 Energy from biomass.
In the longer term, ocean thermal energy conversion and other
solar technologies may be important to Flondans

Current Uses of Enerqy by Sector in Flor-ida

and the U_.S._
SECTOR FLORIDA u.s.
Transportation 36% 25%
Residential/Commercial 38% 38%
Industrial 18% 37%

Governmental and other

non-energy end uses. 8% -

This document was promulgated at a cost of $523 07, or 10€ per
copy, to prowide information concermng solar energy n

Flonda -
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