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IS THERE REALLY AN ENERGY
= CRISIS?

Yes. Our society is using up our favorite
= non-renewable fossil fuels—oil and natural
gas—at a furious pace. This situation has created
a number of new problems and concerns:

= About 40% of our oil is currently imported at
prices which are rising steadily and are expected
to go higher.

= Our supply of natural gas is running low.

= We have large coal reserves, but learning to use
them without damage to our environment will
take time.

s As for nuclear power, some experts argue that
we will not be able to fuel enough nuclear
reactors to meet our growing energy needs
before the oil and gas run out.

= |n addition, both coal and nuclear energy
exploitation raise serious environmental issues.

All of this suggests that we will need other solutions
to our energy needs.

WHAT ABOUT OTHER ENERGY
= SOURCES?

We are learning how o use many new

= sources of energy. There are numerous
experiments and research projects going on right
now which attempt to convert wind, tides, and the
earth’s internal heat into usable forms of energy.
Solar energy also can be used to generate
electricity either by steam generators or directly by
photovoltaic “solar cells." However, most of these
methods will not be commercially available for
many years.
On the other hand, using solar energy to heat
homes and other buildings can mean energy
savings for many people right now.



| REMEMBER HEARING A LOT ABOUT
= SOLAR ENERGY A FEW YEARS AGO.
WHY HAS IT SUDDENLY BECOME SO
POPULAR AGAIN?

A The use of solar energy dates back at least
= 1,000 years. More recently, experiments in
the 1940's proved that solar energy can heat
homes. Although these early systems worked well,
they did not compete economically with
conventional forms of heating (oil, gas, electricity).
But with energy costs going up every day and likely
to rise even higher, solar energy has become an
increasingly attractive and competitive alternate
energy source for heating houses and the water
they use. Of equal importance, solar energy
systems are nonpolluting and ecologically
harmless, and the sun's power is inexhaustible.

WHY SHOULD | CONSIDER A SOLAR
s HEATING SYSTEM FOR MY HOME?

There are four reasons why you should
= consider installing such a system in your
home:

= You will have long-term savings

= Your home may have a higher resale value
as conventional energy prices increase

= You will conserve energy
= Your system will be ecologically safe and clean

Depending on your location, about 55% of the
energy needed to run your home will be used for
space heating, about 15% for hot water. If some of
the non-renewable fossil fuels used to generate
that energy could be put to other uses, our oil and
gas supplies will last longer and provide more time
to develop other energy sources.

HOW DO SOLAR ENERGY SYSTEMS
= WORK?

Radiation is absorbed by A COLLECTOR,
= placed in STORAGE, with or without the

assistance of a TRANSFER MEDIUM, and
distributed to the point of use—your living space.
The performance of each operation is maintained
and monitored by either automatic or manual
CONTROLS. An AUXILIARY HEATER provides
backup for times when the solar system is not
working.
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WHAT KINDS uF SOLAR HEATING
= SYSTEMS ARE THERE?

There are two basic types: active and
= passive.

Active systems are divided into liquid and air
systems. They use pumps and pipes (or fans and
ducts) to carry heat from the collectors to storage
and from storage to the living space of the house.
Some passive systems use the wall of the house or
a separate stationary wall as both the collector and
storage medium. In the passive house, movable
wall panels, or flaps, are often used to direct the
heat throughout the living space. Another approach
is to collect and store heat in water bags on the
roof; this system can also provide cooling in the
summer.
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WHEN SHOULD | CONSIDER AN
s ACTIVE SYSTEM?

An active system can be used in either

= new or existing construction and may
be useful for an older home if you plan on
remodeling or upgrading your present heating
system and are adding insulation, weather-
stripping and other energy conserving features. In
any case, your property must have a good southern
exposure to take full advantage of the sun's light.

Q WHEN SHOULD | CONSIDER A
= PASSIVE SYSTEM?

A You should consider a passive system when
= you are designing a new home and your
main use is space heating. The design of a passive
solar home usually requires careful consideration of
siting, north-south orientation, protective
landscaping and high quality construction. Because
of this, it is seldom feasible to consider a passive
system for an already existing house.

However, the use of movable curtains and awnings
on large picture windows can be very effective in
collecting and retaining heat.
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WILL | HAVE TO MAKE
= MODIFICATIONS TO MY HOME TO
INSTALL A SOLAR ENERGY SYSTEM?

A Probably. Unless your home is very well

= insulated you will certainly have to add
insulation, weather-stripping and storm windows
and doors. But with the cost of oil, gas and electric
heat what it is, you would be wise to do this
anyhow. Solar collectors are usually placed on the
roof, but they can be erected in your back yard or
attached to a wall. If you add solar equipment to
your existing heating system you may have to allow
for piping or duct work connections. Storage tanks
or bins are usually in basements, but they can be
placed underground or outside the home.
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HOW DOES THE HEAT GET
= DISTRIBUTED THROUGHOUT MY
HOUSE?

A There are basically two ways that the heat

= from the collector or storage medium can
reach the rooms of your house. It can circulate
through a forced air duct system which distributes
the warm air. Or, it can be circulated as hot water in
radiators or baseboard units, with the water being
preheated by solar and brought up to the high
temperature needed by the back-up system. In
many cases, this means that your present heating
System can be adapted to distribute solar heat.

HOW DO | HEAT MY HOUSE AT
m NIGHT?

A All day the heat generated in the

= collectors has been transferred to the
storage system. A second set of pipes (for liquid) or
ducts (for air) is used to circulate heat from storage
to the rooms of your home.

BUT WHAT HAPPENS IF THERE ARE A
= FEW CLOUDY OR VERY COLD DAYS IN A
ROW?
After the heat in storage is exhausted, an
= auxiliary heater takes over. There should be
enough heat in your storage medium to last one or
more days. For your system to keep you warm
much longer than that, it would have to be too large
and expensive. Therefore, most systems are .
designed to provide 50%-75% of your total heating

needs.




s SYSTEM?

It can be any one of the standard furnaces
A- fueled by oil, electricity, coal or gas. It is
necessary to have a full-sized backup heater
because it will be used when the weather is at its
worst. It can also be used when maintenance of the
solar energy system requires shutting the system
down.

Q WHAT IS AN AUXILIARY HEATING
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HOW IS HEAT STORED IN A SOLAR
= ENERGY SYSTEM?

In space heating systems that use a liquid

= heat transfer medium, the storage system is
usually a large tank of water (about 600-1000
gallons or even more).
In systems that use air as a heat transfer medium,
the storage system is usually a bin of large gravel.
Hot air flows through the space between the one to
two-inch gravel and heats it. In this case, the bin
must be about 22 times as large as the tank used
in a water storage system. Another way of putting
this is that there should be 2 cubic foot of rock for
every square foot of collector.
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HOW IS HOT WATER PRODUCED FOR
= DOMESTIC USES WITH A SOLAR
ENERGY SYSTEM?

The fluid drawn from the solar collectors
= is run through a coil in a tank of water and
heats it. Water is circulated through a second coil in
the tank, heated, and drawn off for domestic uses.
If you have a solar domestic hot water system, your
system must be so constructed that any anti-freeze
solution used cannot leak into your hot water

supply.
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CAN | USE A SOLAR ENERGY SYSTEM
= JUST TO PROVIDE HOT WATER FOR
DOMESTIC USE?

Yes. Domestic hot water systems are small
w» and easy to install. They can be connected
to your present hot water system and many
commercial systems are available. Such systems
are also regularly featured in do-it-yourself
magazines.
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CAN | PUT IN A DOMESTIC HOT WATER
= SYSTEM AND ADD SPACE HEATING
LATER?

Sometimes, particularly in new construction

= Wwhere the basic house can be so designed.
But be sure to plan ahead. Where are you going to
put the storage container? And a combined
domestic hot water and space heating system
needs much more collector area than a domestic
hot water system alone. You should determine how
much of your energy dollar goes for space heating
and how much for domestic hot water. Before you
make these decisions, you should thoroughly
analyze your own hot water and space heating
costs and compare performance of available
conventional systems.

CAN A SOLAR ENERGY SYSTEM
= PRODUCE AIR CONDITIONING?

Yes, the heat from a solar energy system

= can be used to drive an absorption air
conditioner, but solar air conditioning systems are
presently very expensive relative to conventional
systems. This may change within the next several
years, as research and development in the area
continues. Passive air cooling systems are
presently available. They are inexpensive and
efficient, but they work best in climates with low
humidity and cool nights. As air conditioning
accounts for much less of the energy we use than
space and hot water heating, developing cheaper,
more reliable solar space and water heating
systems are more immediate goals.

ARE SOLAR ENERGY SYSTEM COSTS
= COMPARABLE WITH OIL, GAS AND
ELECTRIC SYSTEM COSTS?

A This is a very complex question to answer.

= Without knowing more about your home,
your location, or property and income taxes it is not
possible to give a direct answer. In many locations,
it can be said that over a number of years solar
energy heating systems are less expensive than
electricity but more expensive than gas or oil.
However, if one takes the monthly costs of
operating a home into account, solar energy
systems can result in lower fuel bills in your first
heating season. As conventional energy prices rise,
the economics of solar energy systems will become
more attractive.

WHAT SHOULD | CONSIDER BEFORE
= DECIDING TO INVEST IN SOLAR?

A In assessing the economics of any solar

= energy system for your home, you should
look carefully at the trade-offs between the higher
installation and equipment costs you will be paying
compared to the potential savings you will be
realizing due to decreased use of conventional fuel
sources. As stated earlier, the more conventional
fuel prices rise, the better your solar alternative will
look. The chart shown here illustrates one way to
look at this relationship.
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HOW MUCH WILL A SOLAR ENERGY
s SYSTEM COST?

A Just as the cost of a car depends on the

= model, size and degree of luxury desired,
the amount you might spend for a solar energy
system depends on the design and size of the
house, climatic conditions, and the type and size of
the desired system. In the 1976 HUD
demonstration program, combined solar heating
and hot water systems for single family dwellings
ranged in cost from $5,000 to $19,000. The cost for
domestic hot water only was about $1,500 to
$2,500.

WILL | BE ABLE TO GET A MORTGAGE
= OR A HOME IMPROVEMENT LOAN TO
INSTALL A SOLAR ENERGY DOMESTIC WATER
OR SPACE HEATING SYSTEM?

A Interest in solar energy systems is growing

= so fast that many progressive, forward-
looking lending institutions are becoming receptive
to this concept. However, you may have to shop
around. Bankers are becoming aware that a house
with a well-designed solar energy system is likely to
grow in value as fossil fuel costs rise. Some banks
are offering a reduction in interest rate for loans to
people building energy conserving homes. The
Federal Housing Administration will now insure
mortgages for homes with solar systems which
meet HUD standards, and Title | HUD-insured
property improvement loans can be used to finance
solar system installations.

WILL A SOLAR ENERGY SYSTEM RAISE
= THE RESALE VALUE OF MY HOME?

A Quite likely!

= A properly designed system with a proven
track record for saving fuel dollars would be a
valuable feature of your home five or ten years
from now. By then, solar homes may be selling at a
premium.
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Q ARE THERE TAX ADVANTAGES TO A
s SOLAR ENERGY SYSTEM?

A As of January 1979, thirty-eight states
= had passed legislation to encourage the use
of solar devices. These laws are usually in one
of the following forms:
—property tax exemptions or deductions
—income tax credits or deductions
—sales tax exemptions.

Other states are considering similar measures.
For information about state legislation see State

Solar Legislation, a summary of enacted state tax

Incentives, solar access legislation and financial
assistance programs. It is available from the
National Solar Heating and Cooling Information
Center. The following publications are available
from the National Technical Information Center,
Springfield, Virginia 22161: A Survey of State
Legislation Relating to Solar Energy by Robert M.
Eisenhard, National Bureau of Standards, NBSIR
76-1082, $4.50; State Solar Energy Legislation of
1976: A Review of Statutes Related to Buildings
by Robert M. Eisenhard, National Bureau of
Standards, NBSIR 77-1297, $10.75; State Solar
Energy Legislation of 1977; A Review of Statutes
Relating to Buildings by Robert M. Eisenhard and
Laura Santucci, National Bureau of Standards,
NBSIR 79-1705, $13.00.

Federal tax incentives for solar installation were
enacted by Congress in 1978. For more
information about these laws contact the National
Solar Heating and Cooling Information Center.

HOW CAN | OBTAIN DETAILED
= INFORMATION ABOUT BUILDING A HOME
USING SOLAR ENERGY OR INSTALLING A
SOLAR ENERGY SYSTEM IN MY PRESENT
HOME?

You'll probably need the advice of a

= professional. A list of professionals in your
state is available from the National Solar Heating
and Cooling Information Center. In addition, the
following three associations should be able to
supply you with names and addresses of local
members who would be able to give you
information.




AMERICAN INSTITUTE OF ARCHITECTS

1735 New York Ave., N.W.
Washington, D.C. 20006

THE AMERICAN SOCIETY OF HEATING,
REFRIGERATING AND AIR CONDITIONING
ENGINEERS

345 East 47th Street

New York, N.Y. 10017

NATIONAL ASSOCIATION OF HOME BUILDERS
15th and M Streets, N.W.
Washington D.C. 20005

An interesting book that will help you survey your
own home and give you valuable tips on saving
energy is “In the Bank or Up the Chimney?",
available from the Superintendent of Documents,

U.S. Government Printing Office, Washington, D.C.

20402. Stock #023-000-00297-3, $1.70.

The National Center can provide you with a
bibliography on do-it-yourself solar applications
and some tips for the home owner.
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HOW CAN | LOCATE MANUFACTURERS
= OF SOLAR ENERGY EQUIPMENT?

A- You can obtain lists of manufacturers,
distributors and installers in your area by writing
to the National Solar Heating and Cooling
Information Center. In addition, three directories
of service suppliers and manufacturers are listed
below with their price and the publisher’s
address.

® Solar Industry Index, published by the Solar
Energy Industries Association. $15.00 prepaid.
A comprehensive listing of manufacturers and
service companies in solar market. Includes
basic information, life cycle costing and sources
of public information. Available: Solar Industry
Index, SEIA, 1001 Connecticut Ave., NW,
Washington, DC 20036.

® To provide homeowners with some guidelines for
choosing solar equipment, the President’s Office.
of Consumer Affairs and the Federal Energy
Administration offer a booklet called Buying
Solar. A copy can be obtained from:
U.S. Government Printing Office
Washington, DC 20402
Stock #: 041-018-00120-4, $1.85

m Solar Energy Source Book, published by the
Solar Energy Institute of America. $15.00
prepaid. (797 pp)

Comprehensive listing of products,
manufacturers, engineers, architects. Includes
how-to information and life cycle costing.
Available: SEINAM, 1110 6th St., NW,
Washington, DC 20001.
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Q WHERE CAN | FIND A CONTRACTOR

= IN MY AREA WHO WOULD INSTALL A
SOLAR ENERGY SYSTEM OR A BUILDER WHO
IS BUILDING SOLAR HOMES?

Your local association of home builders

= would be your best source. They get to know
most of the local contractors and could probably
suggest several who could install a solar energy
system in your present home. If you are
considering a solar energy system for a new home,
they might be able to put you in touch with a builder
who is building or has built solar homes. Some
electric or gas utility companies are starting to
collect lists of experienced contractors. You might
try your local utility. Listings of solar-involved
builders and contractors are available from the
National Solar Heating and Cooling Information
Center.

| WOULD LIKE TO SEE SOME SOLAR
= HOMES IN MY AREA. WHERE CAN I
FIND THEM?

An excellent source for this kind of

= information is Solar Heated Buildings of
North America, William A. Shurcliff, Brick House,
Church Hill, Harrisville, NH 03450, 1978 $8.95. This
book lists 120 homes, schools and commercial
buildings that existed as of early 1978. Some of
the listings contain a great deal of useful
information. The National Solar Heating and
Cooling Information Center and state energy
offices can also be contacted for solar houses not
listed in this directory.
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Q WHERE CAN | GET MORE
= INFORMATION ON SOLAR ENERGY?

A The National Solar Heating and Cooling
= Information Center, P.O. Box 1607,
Rockville, MD 20850, established by DOE and
HUD, will be happy to answer your questions about
applications in solar energy homebuilding. They
welcome inquiries from homeowners, builders,
contractors, community planners, zoning-officials,
architects, building code officials, bankers,
insurance agents and manufacturers—in short,
anyone concerned with housing.
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Reading List for SOLAR ENERGY

Periodicals

ALTERNATIVE SOURCES OF ENERGY. Alternate
Sources of Energy. Inc., Route 2, Box 90A, Milaca
MN, Quarterly, $10.00/yr.

SOLAR AGE. Solar Vision, Church Hill, Harrisville, NH
03450. Monthly, $20.00/yr.

SOLAR ENERGY. Pergamon Press Ltd., Maxwell
House. Fairview Park. ElImsford NY 10523, Monthly.
$140.00/yr.

SOLAR ENGINEERING. Solar Engineering Publishers,
Inc., 8435 N. Stemmons Freeway, Suite 880. Dallas
TX 75247. Monthly, $10.00/yr.

SOLAR HEATING AND COOLING. Gordon Publica-
tions, P.O. Box 2126-R, Morristown, NJ 07960,
Bimonthly; $6.00/yr.

Non Technical Books

BUY WISE GUIDE TO SOLAR HEAT ... F. Hickok:
Hour House, P.O. Box 40082. St. Petersburg FL
33743. 1976. 121 pp. $9.00.

DESIGNING AND BUILDING A SOLAR HOUSE ... D.
Watson; Garden Way Publishing, Charlotte VT
05445, 1977. 240 pp. $8.50.

HOW TO BUY SOLAR HEATING WITHOUT GETTING
BURNT . .. M. Wells and |. Spetgang: Rodale Press.
Emmaus. Pa 18049. 1978. 262 pp. $6.95.

HOW TO USE SOLAR ENERGY IN YOUR HOME AND
BUSINESS ... T. Lucas: Ward Ritchie Press.
Pasadena, CA 91103, 1977. 315 pp, $7.95.

THE PASSIVE SOLAR ENERGY BOOK ... E. Mazria;
Rodale Press., Emmaus. PA 18049. 1979, 435 pp.
$10.95.

SOLAR AGE CATALOGUE ... S. Oddo(ed.); Solar Age.
Church Hill, Harrisville, NH 03450

THE SOLAR HOME BOOK ... B. Anderson with M.
Riordan: Brick House, Church Hill, Harrisville. NH
03450. 1976. 297 pp. $8.50

SOLAR HOMES AND SUN HEATING ... G. Daniels;
Harper & Row. Inc.. New York NY. 1976, 178 pp.
58.95.

SUNSET HOMEOWNER S GUIDE TO SOLAR HEATING

... Sunset Books: Lane Publishing Co.. Menlo Park.

CA 94025. 1978. 96 pp. $2.95.

Reading List for GENERAL ENERGY

ENERGY PRIMER ... R. Merrill and T. Gage. Ed.: Dell
Publishing Co.. New York, NY 10017, 1978, 256 pp.
$7.95.

FUTURE ENERGY ALTERNATIVES . .. R. Meador. Ann
Arbor Science Publishers, Inc.. Ann Arbor. Ml 48108,
1978. 197 pp. $6.95.

HOME ENERGY HOW-TO ... A. J. Hand:; Harper &
Row, New York. NY 10022. 1977, 258 pp. $9.95.

HOMEOWNER'S ENERGY GUIDE ... J. A. Murphy:
Thomas Y. Crowell Co.. New York NY 10003, 1976.
215 pp. $6.95.

LOW-COST ENERGY-EFFICIENT SHELTER FOR THE
OWNER AND BUILDER ... E. Eccli (ed.): Rodale
Press. Inc.. Emmaus PA 18049. 1976. 408 pp. $5.95.
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