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Approximately
300 survey questionnaires were sent out; more than 50
groups responded.
Many groups doing research in
Survey Coordinators:
this fiald were undoubtedly
Ron Alward
overlooked in the initial mailing of
Bob Corbett
questionnaires.
We hope their
Blair Hamilton
projects can be included in future
Bruce LampCOv
editions of the Salar Survey.
Fredric Quivik
Nineteen organizations
submitAndy Shapiro
ted detailed information on their
Data Compiled By:
collectors. These systems are
Steve Coffel
described and illustrated in the surKelda Riley
vey. The names and addresses of
Editing:
twelve other groups that have had
Kelda Riley
some experience in solar energy,
Illustrations:
along with short summaries of their
Hans Haumberger
,activities, are also included.
Art Direction/Design:
NCAT doesn’t endorse or
Tom Cook
guarantee the design, materrals,
construction or utilization of any of
Publications
Editor:
the collector designs reviewed in
Brian Mertz
;, this publication. The purpose of the
$1 survey is to make these designs
available to a wide audience rather
NTRODUCTION
than to critically evaluate their efhis survey of solar projects was
ticiency and serviceability.
In many
undertaken by the National
instances a responding group noted
Center for Appropriate
a flaw in its design that was correcTechnology to compile information
ted or a material that didn’t perform
about low-cost, community-built
(and
well and was replaced; thisInfo:do-it-yourself) solar collectors.
matron was included in the descripIndividuals and small groups are a
tion of the unit. Some of the designs
traditional source of innovative
may have been changed since the
technical research in !his country: in
time this information was submitted.
solar energy the most significant
Although the performance of
contribiltions
have come from this
most
of these collectors has not
grassroots level. But many of the
been formally tested, users have
groups that are designing and conexpressed satisfaction with the
structing solar devices aren’t aware
designs. NCAT has funded some
of each other’s work. Each may entesting of solar designs, and is
counter and resolve similar
developing a facility near its offices
problems, but they do so indepenin Butte to conduct evaluations.
dently; often, the valuable experienConstruction of untested solar
ces of these groups are comdesigns provides useful experience
municated only in the most informal
for the participants, but the
ways.
legitimization of such relatively lowNCAT hopes that small groups
cost units ultimately will depend on
will be assisted by a publication that
independent testing and monitored
summarizes as much of this pracperformance in actual installations
tical, hard-won information as can be over a period of years.
gathered from scattered sources.
Most of the collector systems in
The survey coordinators put together
this booklet are relatively low in cost.
a mailing list that included comSurvey respondents often noted that
munity action programs, solar
energy associations, state agencies,
colleges, and individuals who might
be working on design 2nd construction of solar collectors.

Tile Solar Survey
Community-built
and Do-it-yourself
Solar Heating Systems

T

materials had been purchased
wholesale or scrounged, or listed
substitutes that might further cut
constructron costs. A descrrption of
the Minimum Energy Building,
designed by Atmospheric Sciences
Research Center, is included despite
the fact that it cost $15,000 to construct. The energy conservation
techniques utilized in the structure,
and its combination active and
passive solar system, can perhaps
be applied in other, less
sophisticated designs.
If you have questions about any
of these collector systems, or need
additional information, please direct
your inquiries to the project concerned. These groups aren’t affluent, so
remember to enclose a selfaddressed stamped envelope for the
reply.
If you would like to comment on
the content or format of the survey,
or suggest additions or changes tha?
might make it a more useful
resource, please write to us.
Several groups that weren’t involved
In solar work told us they had forwarded the questionnaire
to a group
that was. We would appreciate your
efforts to help us reach all possible
sources for future editions of the
Solar Survey.
We hope to revise and update
this survey annually. Those whc
want to be,included in the next
edition should send LS their nar-rles
and addresses so that we can aJd
them to our questionnaire
mailing
list. As we ga?her more data and
receive suggestions for changes, the
survey will be improved to meet our
readers’ needs; this sampling of
projects will develop into a continuing exchange of information on
community-built
solar designs.

;iLOSSARY
olar heating systems generally
are classified as active, passive
or a combination of the two,
:alled hybrid. ACTIVE SYSTEMS are
hose that use mechanical devices
such as blowers or pumps) to move
he transfer medium (usually air,
vater or a water-antifreeze
mixture)
rom the place where solar heat is
:aptured to the place where it is
;tored o: used. PASSIVE SYSTEMS
accomplish this heat transfer by
tatural means - conduction, consection and radiation. Both types of
;ystems use thermal mass for heat
;torage. Other terms used in the text
If the Solar Survey are:

S

MBSORBER or ABSORBER PLATE:
4 sheet of material, usually copper,
aluminum or steel, which absorbs
solar heat and conducts it to the
ransfer medium. In some systems.
:his function is performed by the
side of the building or by interior
nasonry elements like floors and
Nails.
COATING: Flat black paint or some
other highly absorptive substance
applied to the absorber plate to help
soak up rather than reflect sunlight.
COLLECTOR: A device to trap the
sun’s radiation and convert it into
JSable heat. A well-designed
building
Nith south-facing windows may be
considered a coilector in the broad
sense of the term. In its most common usage, collector refers to a
panel made up of an absorber plate
and glazing, surrounded by an insulated frame.
CONDUCTION: Heat transfer within
an object or between adjacent objects; the handle of a poker gets hot
when its pointed end is placed in a
fire because the metal conducts
heat. The process of conduction may
transfer heat across airspaces that
are too small to permit convection.

CONVECTION: Heat transfer by
neans of a moving fluid like air or
vater. Gravity convection (also
:alled gravity circulation) is the tenfency of a warm fluid to rise or a
:ool fluid to sink under the inrluence
If gravity. Thus, warm air rises
oward the ceiling of a room while
:old air moves toward the floor.
IRAINDOWN: A type of active solar
leating system that uses water as
he transfer medium. The water is
lrained out of the collector on cold
lights to prevent freezing.
‘RAME or BOX: The structural
:lements that hold together the
glazing, absorber and insulation of a
solar collector.
GLAZING or COVER: The translarent sheet that admits sunlight to
- and then inhibits the escape of
ieat from - a solar collector.
Commonly used glazing materials
Ire acrylic, fiber-reinforced
plastics
snd glass. Plastic covers are
narketed under a variety of brand
lames, including Kalwa!l, Mylar,
Tedlar and Filon.
NSULATION: A material that inhibits
he transfer of heat. The best injulating materials for use in solar
:ollectors are fiberglass and
,olyurethane foam.
UlECHANICAL SYSTEM: In active
solar systems, mechanical devices
ike pumps and fans convey the
ransfer medium from the collector
hrough pipes or ductwork to
storage, and from there to rooms
where he& is needed.

RADIATION: The flow of energy, in:luding solar energy, via electromagnetic waves.
STORAGE: The area utilized to retain
he solar-heated transfer medium for
ater use. The thermal mass of
Nater, rock and masonry is most
:ommonly used for storage.
THERMAL MASS: That characteristic
If a material that allows it to store
ieat. Water has a greater thermal
nass than stone or concrete, which
n turn retains more heat than wood.
THERMISTOR: A type of electronic
:emperature sensor.
THERMOSTAT: An automatic control
rhat stabilizes temperatures
in a
nechanical system by transfering
ieat within a building.
THERMOSIPHON: The process in
which a heat transfer medium moves
oy gravity convection in a closedoop system.
fROMBE WALL: A masonry wall
ocated directly inside south-facing
glazing. The wall functions
simultaneously as a structural
alement of the building and as a
solar collector and heat storage unit.
It was named after a Frenchman,
Felix Trombe, who developed it in
collaboration with architect Jacques
Michel.
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Joe Straub, SRAC Vice President,
(202) 462-6130

the Federal Housing Administration
it will be incorporated into a test
house.
NCWV CAA proposes to use this
collector system in the HOMES
(Housing of Mountaineer Efforts) low.
income residential building program,
under which FHA will finance approximately 150 houses per year in
West Virginia. The solar panels for
this large-scale construction
program would be manufactured
in
the state.

Kenny Dean,
(304) 363-2170

System

Under a contract-with
North Central
West Virginia Community Action
Agency, SRAC has designed a lowcost residential solar heating
system. The collector panel is
currently being tested by Desert
Sunshine Exposure Testing, Inc., In
Arizona. If the system is approved by

The SRAC solar collector features a
two-pass air heating design: In the
first pass air moves between the two
glazings and in the second pass
between the inner glazing and the
absorber. The solar system will
provide room heat and hot water
pre-heat.

Project
Social Research Applications
800-18th
St., N. W.
Washington, D. C. 20006

Corp.

North Central West Virginia
Community Action Agency,
208 Adams St.
Fairmont, West Virginia 26554

Inc.

Consult:

4
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DesGription

absorber: In the original design, a
hin film of Enersorb (TM), a flat
Yack urethane resin, was applied to
/-corrugated Foamglas (TM). This
:losed-cell glass foam insulating
naterral is non-reactive and heat.esistant; the v-corrugations
in:rease the surface absorption area.
‘oamglas, however, is brittle and
subject to crazing. The designers
iave been experimenting
with other
naterials, particularly black chrome,
or the absorber plate.
‘rame: Constructed of highemperature epoxy with fiberglass
.einforcement,
the 22-5/8,*x70-518”
rarne is lightweight, rigid and
noisture-resistant.
A support flange
lip) facilitates installation in roof
russes. Aluminum stripping with
ubber gaskets covers the flanges.
blaring: Water white 3/16”
empered glass is used for the outer
:over. Kalwall .04O” Sunlite
‘remium fiberglass forms the inner
Ilazing. There is a one-inch space
Ietween the two glazings.
nsulation: Foamglas, Rr 2.63. The
sides are not insulated since the
lane1 is designed to fit into the roof.
Mechanical System: Air is forced
hrough the solar collectors by a
separate blower (size not given).
ieated air from the collectors then
lasses through ducts either to
storage or directly into the interior of
he house via a conventional forced
Gr heating system.
Storage: Rock bin and 60-gallon
vater storage tank with preheat coil.
Zest: SRAC estimates that the
:ollector can be produced and installed for approximately $6.00 per
;quare foot, which would make the
system competitive with conventional electric heating systems in
West Virginia.
Labor and Tools: Information not yet
available.
Performance: Testing underway.

Designer

Comments:

(from the SRAC preliminary report)
“Our goal is to produce and install a
system that will immediately result in
a 25 percent reduction in the
homeowner’s
monthly heating cost.”
II
. pretest analysis indicates that
there is a potential 10 percent increase in efficiency with the twopass system because the amount of
heat loss to the outside is substantially reduced.”
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CRHDC Proiect
Colorado Rural Housing
Development Corporation
119 Bridge Street
Brighton, Colorado
80601

Consult:
Rick Reynolds, (303) 659-1044
At the time of this survey, CRHDC,
with construction sub-contractors
and self-help applicant families, has
built 24 solar heating systems. These
have been installed in new homes;
project staff would like to experiment
with retro-fitting the system.

System Descrbtion
“This system could be considered a
hybrid solar design. It combines the
passive heating of the Trombe wall
with forced-air action of a down-drai
furnace.”
Absorber: A Trombe-type wall (9’ x
18’) constructed of 4”-wide concrete
block and coated with smooth,
trowel-applied stucco and high-

TROMBE WALL HYBRID SYSTEM
temperature black paint, pre-heats
air to furnace.
Glazing: Two layers of fiberglass
spaced with 1x2” strips. Inner layer,
,025” Kalwall; outer layer, ,040”
Kalwall.
Insulation:
X-inch of Celotex and
5% inches of fiberglass batt in stud
wall behind collector. Insulation ‘is
covered with X-inch gypsum
drywall.
Mechanical System: A two-stage
thermostat controls room temperature and determines when the
damper will open to admit air from
the collector or when the back-up
heat will be activated. A second
remote bulb thermostat, set at 70°,
F. is placed inside the collector. If
air from the collector is 70° F. or ,
above (and heat is required), the
room thermostat will open the damper and solar-heated air will be used
in the system.
Storage: “The 4-inch block wall is
fully grouted and is the heat storage
for the cover.”

Financing: Community Services Administration and Colorado Division of
Housing grants.
Cost: Not given.
Labor: 40 hours per system.
Tools Required: Not given.
Performance: Not yet evaluated.
Agency reports that 35-50 percent
heating bill reductions (compared
with cost of heating) are typical.

3uilder

Comments:

“We are no longer applying a strucco finish to the collector wall. This
was orginally intended to cut down
on air friction. It proved difficult to
control the quality of the piastering
and only added unnecessarily
to
building costs.”

Post-survey

Note:

Five additional systems with an 8’ x
36’ collector wall will be built with
HUD funding. These new units may
provide up to 75 percent of the
heating requirement for the houses.
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Glazing: Single cover of 118”
Plexiglas. The Plexiglas is a standard
ore-cut size that fits directly into a
neoprene seal in the glazing frame.
Insulation: Rigid 2-inch urethane
foam board was cut to fit the back
and sides of the frame.
Mechailical System: A Rho Sigma
controller regulates a l/20-hp Grundfos pump. The first controller they
purchased didn’t work and the unit
had to be re-ordered. The solenoid
coils in the draindown regulator (a
package from Heliotrope) didn’t work
properly, so the system is drained
down manually in winter. They plan
to purchase another regulator.
Storage: Heated water from the
collector is stored in an 82-gallon
tank. There is no heat exchanger
and no heating element in the tank.
Financing: NCAT
Cost: $256.00 per 4’ x 8’ panel.
Labor: About four hours for preassembly; 24 hours per panel in the
workshop.
Tools Required: Drill, screwdriver,
s?hre saw, utility knife, propane
torch, gloves, goggles, and caulking
gun.
Performance: Not tested.

Builder Comments:

Project

System Description

Institute for Local Self-Reliance
1717 19th Street, N.W.
Washington, D.C. 20009

ILSR is the only group in our survey that chose to use primarily offthe-shelf components for their
collector system. They btiilt and installed a 4’ x 8’ collector panel that
heats the water for their offices.
Absorber: Half-inch copper tubing is
snapped into clips on the back of extruded aluminum fins. The prefabricated fins were purchased from
New Jersey Aluminum Company.
The tubing runs into %-inch
headers. David Cawley noted that
the copper-to-aluminum
absorber
might corrode in the future, but they
haven’t had any problems in the first
year’s operation.
Frame: A pre-fabricated
aluminum
frame was ordered from New Jersey
Aluminum and assembled by agency
staff. The back is 20-gauge sheet
metal, purchased from a local supplier.

Consult:
David Cawley, (202) 232-4108
The Institute for LOCal SelfReliance is exploring the potential
for community self-sufficiency
by:
utilizing decentraiized
energy
technologies; finding new sources of
credit for neighborhood enterprises;
producing food in greenhouses and
rooftop gardens; and developing
solid waste collection and recycling
systems. They have conducted
several collector building workshops
through Neighborhood Housing Services, a community organization that
helps people in the District of
Columbia area obtain mortages and
loans for home improvements.
6

We originally tried to solder copper tube to copper sheet for the absorber plate; however, we found this
to be a difficult technique to use in
our workshops. We thus turned to
the commercially
available extruded
aluminum fin arrangement, in which
the copper tubing can be snapped
on.
The water temperature in the
storage tank in summer gets to
about 120° F. In winter, it reaches
about 80-90° F. This lower winter
temperature is acceptable because
the hot water is used mostly for
washing hands and for cleanup. For
domestic use in the D.C. area, one
collector panel could be used to
preheat water for a conventional
water heater. A two-panel system
would probably suffice for all water
heating in an average home, even in
winter. Dav d Cawley noted that New
Jersey Aluminum Company has a
toll-free customer assistance number: I-800-631 -5856. Their address
is: P.O. Box 73, North Brunswick,
New Jersey 08902.

Voject
Zcotope Group
!332 E. Madison
Seattle, Washington

98112

ECOTOPE COLLECTOR
CONSTRUCTION
GALVANIZED

Zonsult:

Xl0

<en Eklund, (206) 322-3753
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Ecotope Group has done research
3n flat plate collectors, greenhouses
and biomass, The staff conducts
weekend workshops on solar energy
throughout the West, emphasizing
local projects that use available
tools and materials a.nd train
“solar enthusiasts”
who then can
teach others in the region. Ecotope’s
motto is “Ask not what your country
can do for you, do it yourself.”
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System Description
Ecotope has designed a solar
heating system for domestic hot
water that feeds into an existing hot
water heater. The solar
storage/preheating
tank must be
placed at least one foot above the
collector panels for the system to
function as a thermosiphon.
Absorber: Corrugated steel roofing
painted flat black forms the absorber
plate of each 4’ x 8’ collector panel.
Rigid copper tubing is soldered or
wired to the plate. Thermal mastic
will crack and separate. “In past
workshops the pipes have been
soldered to the absorber plate, but
this is now considered time consuming and unnecessary.
.glazing
materials are much more the limiting
factor in performance than is the
conductivity between plate and
pipe.”
Frame: Glued and nailed 2x4s with
‘12”
CDX plywood back.
Glazing: Double tempered glass and
vinyl sheeting with a 3/4” airspace
between these two layers. “We
recommend the glass/vinyl combination for best collector performance. Fiberglass (Kalwall or Filon)
is recommended only if the system
is to be portable or is subject to
vandalism.
Insulation: Two-inch rigid fiberglass
or foil-faced Styrofoam, applied to
back of collector only.
Mechanical System: Thermosiphon
(gravity circulation).
Storage: One 30-to-80-gallon hot
water tank with gate valves at inlet
and outlet. Connect storage to
distribution system, if appropriate.

11
SYSTEM SCHEMATIC
workshop fees.
Cost of Materials: Not given
Labor: Not given.
Tools Required: Pipe cutter, propane
torches, electric drill or breast drill,
wire cutters, wrenches, pliers, hammer, saws, stapler, screwdriver,
utility knife, mitre box, wood chisel,
pop-rivet gun, squares, sawhorses,
caulking gun.
Performance: Not given.

Builder

dividual and family memberships are
$7.00 per year; commercial
organization dues are $15.00 per
year. Membership includes a subscription to !he Association’s
newsletter, The Solar News Collector.
This group has published a construction and installation manual for a 12’
x 8’ flat plate forced air collector.
Schematics for the “North”
Collector: Theory, Calculations,
Glossary,
Bibliography,
is available from
SEANC at $3.00 per copy.

Comments:

“When assembling the materials for
this unit, one should try to purchase
as many items as possible at
wholesale outlets
This is
especially true for the plumbing supplies which constitute a major portion of the expenses (about % to l/2)
Shop around carefully for glass;
wholesale prices vary widely and
‘scalping’ is frequent and common.”

Project
Solar Energy Association of
Northeastern Colorado (SEANC)
2025-5th
Avenue
Greeley, BZolorado 80631
SEANC is a non-profit solar group
primarily concerned with homebuilt
and low-cost energy systems. In-

Project
Upland Hills Ecological
Awareness Center
481 Lake George Road
Oxford, Michigan 48051
Consult:
-~Phillip Moore, (313) 628-5116
The Center conducts workshops on
solar and wind energy applications.
Over the past five years staff and
workshop participants have built
many solar devices, including:
Thomason collectors, copper water
heaters, window box heaters, beer
can collectors, Fresnel lens collectors and a focusing collector. They
can be contacted for the construction details of these systems.
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System Description

Lancaster County Community Action
Program
Energy Conservation Center
630 Rockland Street
Lancaster, Pennsylvania
17602

One or more collector panels preheat the water entering a conventional water heater. Water circulates
through the absorber plate and enters a well-insulated
storage tank,
where the heat exchanger picks up
the heat and transfers it to the conventional water heater.
Absorber: Each collector panel has
a 22” x 96” Kennecott Terra-Light
copper absorber plate. These plates
are fess expensive than other corn,.
mercial plates, but are lightweight
and fragile and must be handled with
care.
Frame; The collector box is constructed from 1x6 boards; side and
cross :;upports are cut from 1x2
furring. A 23%-inch by 8-foot piece
of 3/8-inch plywood is used for
backing.
Insulation: Six-inch fiberglass batt
covered with heavy-duty aluminum
foil.
Glazing: Single layer Filon or Kalwall
fiberglass secured with 1” x 1”
aluminum L-molding.
Mechanical System: A small submersible pump ( recommended,
Little Giant No. 2E-38N) with a 115~volt
power supply is installed in the bottom of the storage tank. The collector panels are connected to the tank

Consult:
John Young, (717) 397-6267
The Energy Conservation Center,
funded by the Comprehensive
Employment Training Act, provides in
formation about solar energy and
other appropriate technologies to
low-income residents of Lancaster
County. Outreach workers and two1
building teams assist local
homeowners in their efforts to conserve energy and fight rising fuel
costs.
The solar water heating system
descrcbed here has been installed in
more than a dozen homes in the
region. It was designed by Chris
Fried, a.consultant for the Pennsylvania State Weatherization
Program. Mark Hopkins, Mike Verwey and John Young built the Lancaster County units and prepared a
constructron manual for the system.
They recommend a three-panel
system with a 60-gallon storage tank
for most families.
8
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with plastic pipe. A bypass valve
permits adjustment of the amount of
water flowing through the panels. A
differeniial thermostat mounted near
the storage tank controls the pump,
shutting it off when no heat is
available from the collectors, thus
allowing the system to drain.
Storage: The storage tank must be
rustproof and sturdy enough to hold
about 500 pounds of water. A 60.
gallon plastic garbage can, an oil
drum with plastic liner, or a heavy
plywood box with liner could be
utilized. The tank is mounted on a
concrete block base near the cons
ventional water heater. It is insulated
with six inches of fiberglass on the
sides and two inches of blue
Styrofoam on the top and bottom and
is wrapped with polyurethane film.
The heat exchanger (Type L 314 or
5/8-inch copper tubing) is suspended in the top of the tank and is
connected to a cold water line and
to the water heater.
Financing: CETA Title VI funds.
g;;; $Materlals:
Approximately
Labor and Tools: Not given.
Performance: System is being tested
by the University of Delaware.

Builder

Comments:

“The University of Delaware has
suggested a larger heat exchanger
coil, perhaps an additional 60 feet of
3/4-inch copper. This will increase
the cost of the unit by about $45.”
Projec?
Passamaquoddy Tribe
Pleasant Point Housing Authority
P. 0. Box 339
Perry, Maine 04667

Consult:
Norman Laberg, (207) 853-2790
The Tribal Council, under a government grant, has built two hot water
collectors, utilizing M-inch copper
tubing soldered to sheet metal and a
double Kalwall glazing. They nottd
that the units were never installed in
working systems ‘I. . although fine
for the home tinkerer, (the absorber
plate) was not viable on a community level where wages were concerned, particularly with plates
presently available such as Olin
Brass supplies.”

Project

_ --

Atmospherir
Scre ccs; Research
Cents,
State University ot New York at
Albany
1400 v1ashington Avenue
Albany, New Yo! k 12222

ATMOSPHERIC SCIENCES
RESEARCH CENTER MINIMUM ENERGY BUILDING

Consult:
Donald McClenahan

(518) 457-4824

A solar-heated “Minimum Energy
Building” was constructed in
Schenectady County in 1975 by
ASRC, in collaboration
with students,
volunteers from the community, and
the Advance Cooler Manufacturing
D
Company. The designers of the
project wanted to show that solar
energy space heating is a valid
technology in cold climates, and
their goal was to produce comfortable living conditions year round
without using conventional
fuels. The
energy conservation concepts applied to the system are air-tight construction, massive insulation, structural therma: storage and efficient
collectors.

System Description
The Minimum Energy Building has a
combination active and passive solar
system. The construction
of the
building and operation of the
heating/cooling
system will be
outlined, and the collector design
briefly summarized.
Construction:
The building faces
south so that the windows will
receive fuii sun in winter. Itc
,,- dimtan.
. ,..._.
sions are 16’ x 20’, with an 8’ ceiling
on the ground !evel and a 7’ ceiling
in the basement. The airtight walls,
roof and underslab are constructed
of polyurethane panels that have a
double function: They form the structural supports as well as insulate the
interior. Four inches of polyurethane
is sandwiched between sheets of
aluminum, steel, sheetrock or
asbestos Lement board, the outer
material depending on where the
panels will be placed.
The prefabricated 4’ x 8’ or 4’ x 16’
panels are sealed together with
polyurethane foam. Door and window openings are then cut out of the
walls. A foam-core (with a %-inch
airspace) door with magnetic
weatherstripping
and tri- and quad-

pane windows complete the building
envelope. The corrugated steel and
poured concrete floor is supported
by a concrete block foundation. The
floor, and the sand-filled concrete
blocks that form the basement walls,
provide heat sto:age for the collector. The 79,600 pounds of masonry
has a heat storage capacity of over
12,500 BTU for each degree
Fahrenheit, equivalent to about 1,500
gallons of water storage.
Operation: The co!lector heats a
waterlglycol
solution that is pumpcirculated through 422 feet of halfinch copper tubing embedded in the
masonry. The collector loop is controlled by a standard differential
thermostat. Heating and cooling
thermostats on the ground floor
activate a small fan that transfers
heated or cool air through a central
column to the living area. A switch
on the control panel determines
heating or cooling mode.
Collector: The 5’ x 10’ solar collector is pivot-mounted so that it can be
set at a favorable angle for either
hea!ing or cooling. A tube-and-fin
evaporator coil (the type commonly
used in air conditioners)
is the absorbing plate. The wood frame has a

building-panel
back and is insulated
with 4-inch polyurethane panels, the
same as those used in the building.
In the heating mode, the front of the
collector is covered with a lsingle
layer of Kalwall fiberglass and the
back with insulated doors. For
cooling, the glazing is removed and
the doors are opened so that the
coliector can reject heat by radiation
and convection.
Financing: A grant from the New
York State Legislature.
Cost: Approximately
$15,000 for the
entire building. The cost of the
collector was estimated to be $225,
excluding donated materials.
Hours: Not given.
Tools: Not given.
Performance: Winter weather in this
part of New York is generally cloudy,
with only 40 per cent of possible
sunshine, and seasonal heating
loads total almost 7,000 degreedays. Over the first winter’s
operation (1975176) the average
building temperature was 66O F., occasionaily dropping as low as S8OF.
The designers believe that a larger
collector will narrow the temperature
range.
9
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NORTHEAST CARRY -= COLLECTOR CONSTRUCTION
‘reject
Vortheast
110 Water
P. 0. Box
Hallowell,

Carry Trading Company
Street
187
Maine 04347

Consult:
Ron Poitras, (207) 623-1667
Northeast Carry is a non-profit
organization offering goods and services “that strengthen
farm and
household economy, that are energy
efficient. Ion? lasting and resource
~c.~n>*rvlng.” The yearly membership
fee of $6.00 entitles the member to a
catalog of merchandise, design information and workshops on energyrelated projects, and a book rental
service. The store is open to the
oublic.

System Description
Northeast Carry has published a
clear, concise construction guide for
a solar water heating system. The
size of the flat plate water-circulating
collector (approximately 3’ x 8’) was
determined by the cheapest, most
readily available copper sheet. The
collector, which weighs about 300
pounds, can be installed on a sloping
roof or on a ground support.
10

Absorber: Type M 3/4-inch copper
tubing is connected to 180° copper
return bends with 95-5 solder (lead
and tin) to form a continuous coil.
This tubing grid is soldered to 16ounce copper sheet. The absorber is
coated with high-temperature
flat
black paini. In a pumped system, l/zinch continuous-coil
flexible copper
tubing could be used.
Frame: The collector box can be
constructed from galvanized sheet
metal, fiberglass, construction grade
lumber, or treated exterior marine
plywood. The material shown In the
cons!ruc?ion guide is 2x8 pine
boards, caulked with silicone and
fastened with wood screws.
Glazing: A double cover is placed on
the collector only after it has been
instailed (particularly if it is roofmounted). The inner glazing is ‘i/8inch double-strength
glass, which
rests on Q-inch Celotex strips. A
minimum of l/8-inch must be
allowed for thermal expansion of ths
glass panes. The top glazing is
Kalwall Premium Sunlite II, secured
with sheet metal or aluminum angle.
Insulation: 3X-inch foilfaced
fiberglass insulation is stapled to the
inside of the frame. The guide
advises the builder not to use
Styrofoam or urethane, which aren’t

DETAIL

resistant to high temperatures, or
cellulose, which has a tendency to
absorb moisture.
Mechanical System: This collector
can be used in a thermosiphon
system (gravity circulation) or with a
pump, if the collector is located
above the storage tank. A draindown system requires a l/3-hp
pump; a l/20-hp pump is adequate
for a closed system.
Storage: An 80-gallon hot water tank
is the typical size used with this
system.
Financing: Owner.
Cost of Materials: Approximately
$175 for one collector. Total cost of
the system, including storage, is
about $350 to $400.
Labor: Twenty hours per unit.
Tools Required: Not listed.
Performance: “Calculated efficiency
averaged 58 percent.”

Builder Comments:
“The more you learn about solar
energy the more you realize how
variable
. it can be. Any solar
heating system, whether commercial
or owner built, is net likely to be
carefree and ‘automatic’ - it will
require your involvement and attention.”

Broject
Santa Cruz Alternate Energy
Cooperative
‘. 0. Box 66959
Scotts Valley, California 95066
AHSORBER

ZIonsuIt:
3rian Williams,

(408) 475-6868

The Cooperative has developed two
:ollector designs, one for people
r&to want to build their own collecor, but have no access to welding
ethnology, and the other for people
Nho want to manufacture collectors.
rhrough workshops in the comrnunity, they have assisted in the
(construction and installation of
;everal collector systems.
i System

Description

:he following specifications
are for a
flat plate watertluild-it-yourself
(:irculating collector.
4bsorber: Copper tubing is soldered
;.o ,015” copper sheet: the risers are
l/z ” pipe, the headers are 1” pipe.
The five risers are each about 5’ 9”
Iong and are spaced about 6” apart.
The risers are joined to the headers
\,vith reducing T’s and each header is
ia total of 40” long. The soldered
Ioanel is then coated with a heatIresistant black paint.
IFrame: The box can be constructed
Iof either wood or light gauge
i 1galvanized steel. If wood is chosen,
the cooperative can provide plans
for getting a box out of one 4” x 8’
sheet of ‘12” or %I” exterior
plywood. The sides are five inches
high and three 33/4” ribs are spaced
18 inches apart inside the box to
provide additional structural strength
and support for the insulation.
Glazing: Glass is the preterred
cover, although special fiberglass
and elastic glazings, which are lower
in cost and easily applied, are acceptable. “Usually only one cover is
used
in our climate, but
combinations of glass and plastic
are possible.”
Insulation: Recommended material
is 3%” fiberglass applied to the
back siaes of the collector.
Mechanical System: Collector is
designed to be used in conjunction
with a liquid rnedium transfer system.
Financing: Owner/user.
Cost of Materials: Approximately
$100, o: $6.50 per square foot.
Labor: 20 hours per collector panel.
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Tools Required: Metal shears,
propane torch, and tube cutter.
Performance:
Not tested.

Builder

y--.
P/s-E

I

Ic

443’ EXTERIOR
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PLATE

t ” HEADER

Comments:

“We specifically recommend
people not build this collector

that
to sell

because . . the sweat soldered joints
are not that reliable at the hiahtemperatures
the collector can
theoretically
get up to. For potential
manufacturers,
we suggest they invest in learning how to braze, and
that the water channels be brazed
together with silver solder . . .‘I

<

-

echanical System: The cold-arr Intake pipe and the 8-rncr, exhaust
duct enter the house through lroles
cut In a piece ;If plywood that was
installed in a partrally opened
double-hung window. The ductrng
was insulated with 3’,‘2“,frberglass
and covered wrth a protective
polyethelene tent. Heated air from
the collector is circulated by a 300
CFM, l&inch rnline fan. The intake
pipe can be removed and a piece of
Styrofoam inserted to seal off the
opening at night and on cloudy days.
Financing: CETA Title VI funds
Cost: All new materials were purchased for a total cost of $93 13.
Labor: Approximately
40 hours.
Tools: Standard carpentry tools
Performance: The unit produced an
8,000 to 16,000 BTU/hour heat gain
during a six-hour operating day.
Note: Specrfrcatrons and graphics
were obtained from Eric Larson’s article “How to Build Your Very Own
Sun Sucker ! ” Alternative Sources of
Energy, Issue No. 32, June 1978, pp.
14-15.
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Project
----Adams-Brown Community
Program
P. CJ. Box 78
Decatur, Ohio 451 14

Action

Consult:
Mrs. Nancy Darby. (513) 378-6041

Project
Alternative Sources of Energy
Route 2. Box 90A
Milaca. Minnesota 56353

Consult:
---______
Donald Marier, (612) 983-6892
The primary actrvity of this non-profit
group is the publication of the
magazine Alternative Sources of
Energy. In February 1978 they built
a hot air collector and installed it an
the south wall of the two-story frame
building that houses their offices.

System Description
ASE wanted a simple, inexpensive
supplemental heating unit. They
chose a design by Darryl Thayer of
St. Paul, Minnesota, in which heated
air from a 4’ x 16’ vertical wall-

mounted collector is blown directly
into the inierior of the building.
Frame: Two sheets of %-inch CDX
plywood were butted end to end to
form a 4’ x 16’ back. Caulked and
nailed 2x2’s were used for the sides
of the box. The exterior frame of 1x6
lumber was added after the glazing
was in place.
Glazing: Polyethelene film was
chosen for the glazing material
because it is relatively inexpensive.
Two layers of film were stapled and
caulked to the sides of the frame.
The first layer was secured with 2x2
lumber; the top layer was anchored
to the 2x2’s with a 318” x 1” molding
strip.
Absorber: The interior of the collector box, painted black, acts as the
absorber in this design.
Insulation: One-inch Styrofoam was
glued to the back of the frame.

In June, 1974, this agency constructed a small solar-heated house near
Sardinia, Ohio, using a design that
could be appropriate for low-income
families. An air thermosiphon system
with integral storage furnishes room
heat. A wood frame collector/storage
box holds 1,000 plastic (gal!on) jugs
filled with water and supported in
several tiers on 2 x 2 studding. The
jugs and the interior of the collector
are painted flat biack. Salvaged plate
glass windows were used for
glazing. Thus collector cost approximately $530 and required 360
hours of labor.
Mrs. Darby commented, “This type
of construction was highly controversial at the time and not well
received in this rural conservative
communrty.”
She noted, however,
that attitudes are changing and the
community mrght now be more
receptive to solar heating systems.
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WEST CENTRAL MISSOUWI-SYSTEM
Proj0ct
West Central Missouri Rural
Development Corporation
P. 0. Box 125
Appleton City, Missouri 64724

Consult:
G. Herbert Gill, Solar Engineer,
(816) 476-2185
This Community Action Agency has
built and installed many solar collectors (10 at time of survey) in its ninecounty region. The collector is free
of charge to homeowners over age
60 who meet low-income guidelines.

System Description
The WCMRDC solar collector is a
low-cost, vertical forced air unit that
is mounted on the south wall of a
house. The collector design was
developed by Domestic Technology
institute. Mr. Gill, however, modified
the layout of the system after
evaluating the first units the agency
installed. He emphasizes the importance of taking air from and returning it to the living area rather than
using an outside, crawl space or
basement air intake.
Most of the collector panels are 4’ x
8’ or 8’ x 8’, although it is possible to
make other sizes as needed. It is

/N

OPERATION

estimated that each unit will collect
between 18 percent and 28 percent
of the solar energy falling on it,
amounting to 18,000 to 30,000
BTU/day for the 8’ x 8’ panel. This is
50 percent to 100 percent of the
heat for a room eight to ten times
the area of the collector.
Absorber: Small-pitch (1 Yz”)
corrugated iron, painted flat black.
Frame: 1x6 lumber, nailed and
glued. Back is 318” or 112” exterior
grade plywood. All joints sealed with
butyl, neoprene, or silicone caulk.
Glazing: A layer of any one of these
materials may be used: ‘Ice Clear’
fiberglass, ‘Lexan’, ‘Plexiglas’,
‘Tedlar’, ‘Mylar’, heavy vinyl, or
butyl. Do not use polyethelene
film-it
will melt.
Insulation: 3/4” or 1” Styrofoam
beadboard, preferably aluminum foilfaced, on back of collector only.
Mechanical System: A 265-Dayton
blower is mounted next to the intake
duct to push air through the collector. A thermostat (fan or duct control
type used in standard heating
systems) is positioned at the top of
the last warm air passage,
diagonally opposite the blower. The
thermostat should have a 25O differential and should be set at 1 loo F.

Mr. Gill particularly stresses that a
squirrel cage blower is designed to
blow, not suck air. It is very inef.
ficient in pulling a vacuum, and if it
has to suck hot, low-density air at
the collector outlet, there will be less
air flow. He therefore strongly
recommends the blower placement
noted above.
Storage: None. Heated air moves
directly into the house.
Financing: Grant: from the Model
Projects in Aging Program, Department of Healih, Education and
Welfare.
Cost of Materials: An average of
$250 for an 8’ x 8’ collector.
Labor: About 25 hours on an 8’ x 8’
unit.
Tools Required: Miter box, sabre
saw, 10” radial saw, 10” table saw,
6” planer, hand drills and hand tools.
Performance: Testing underway.
-

Builder

Comments:

“To reduce heat loss we may have
to insulate the sides of the collector
as well as the back.
“As to reentry into the crawl space,
what is the point of using half or
more of the energy to heat the
ground and foundation walls?”
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Big Five Community Services,
215 North 16th Street
P. 0. Box 371
Durant, Oklahoma 74701
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In 1977 this CAP Agency built a window thermosiphon collector for a
total cost of $15.00. They used
aluminum tubes formed from
newsprint masters for the absorber.
(Newsprint mastes are aluminum
offset pnnting plates that are often
discarded or sold inexpensively
by
printing companies.) The tubes were
painted flat black and inserted into
aluminum manifolds. Corrugated
,
-_
plastic was used Tor glazing. Pertorhe unit hasn’t been
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Project
4ndrew M: Simpson
:/o WAMY Community Action, Inc.
3oone, North Carolina 98607
704) 264-242 1
Vthough Mr. Simpson works for
#AMY, this is not an agency project.
f’he collector system was built by
tir. Simpson and his father-in-law,
Sigmund Orlowski.

System Description
Ten 4’ x 8’ collectors (320 sq. ft.)
were mounted directly on the roof of
an existing two-story house to
orovide a hot air heating system. The
solar system does not interface with
the electric baseboard heating
system, and so has its own thermostats, relay, fans (one for the
collector loop and another for the
storage-to-house
loop) and differential controller.
Absorber: Aluminum siding painted
first with zinc chromate primer and
then with a layer of Kalwarl’s absorber coating (one gallon covered
about 225 sq. ft.) Heated air circulates behind the absorber.
Insu!ation; One-inch Celotex
(polyurethane board), R=8.
Frame: Sides constructed with 2x4
lumber, the back with M-inch
plywood.
Giazing: Kalwall .040” premium
fiberglass.
Mechanical System: A differential
controller for the collector loop, two
thermostats connected to each
other;, a 12-volt relay unit, and a
14

the rock pit reads 8W F. or more and
the thermostat in the bedroom reads
70° or less.
Storage: An above-ground storage
box was edded on to the house and
filled with ten tons of clean, rounded
river rock ($20 per ton). The box was
constructed with standard concrete
blocks and insulated with Celotex
boards.
Financing: Bank.
Cost of Material?: Estimated total,
$2000. Collector panels-$600,
storage-$600, ductwork-$400,
controls and fans-$300.
Labor: “God knows, I don’t! lOOO??”
Tools: Table saw, hammer, paintrollers, T-square, caulking gun.
Building the storage system also
requires a reciprocating
saw, a
wheel barrow and a trowel.
Performance: The system has been
partially tested. All controis on the
collector loop function perfectly. At
first there seemed to be excessive
heat loss through the auclwork, but
the sensor was being influenced by
outside air and its location was
changed. The system produces 140150° of usable heat out of the ducts,
with a 15-20 percent heat loss in the
ductwork between the collector and
the rock storage.

Builder

Comments:

“A retrofit system for hot air would
have been immeasurably
simpler if
the house had already had a hot air
central heat system! ”

Project
Southeast Nebraska Community
Aciion Council
730 112 Third St.
Humboldt, Nebraska 68376

Consult:
Dan Nell, (402) 862-2411
In 1977 this agency built four vertical
forced air collectors, using the plans
from Design Technology Institute
(see entry for West Central Missouri
Rural Development Corporation).
High school shop students put
together the solar panels; CAA staff
installed the units. The cost of
materials for an 8’ x 8’ panel was
$150.00. Performance has not been
evaluated.

Project
Mid-Nebraska Community Action
Program
Box 1040
Kearney, Nebraska 68847

Consult:
Steve O’Driscoll.

(308) 234-2591

In 1977 agency staff built and installed a 2’ x 8’ air collector. This
vertical wall unit has a wooden
frame and a thin roofing metal and
wire mesh absorber. There is no
mechanical system OI storage. The
cost of materials was approximately
$50. “User said it works great,
would like another one. Warmer
room.”

Voject
Vest Central Wisconsin Community
Action Agency (WEST CAP)
i25 Second Street
Zlenwood City, Wisconsin 54013

WEST CAPCOLLECTOR
END DETAIL

Zonsult:

rI I

Iavid Hewitt or Stephen Scoll;
(715) 265-4271

502.
r

NEST CAP staff members, with
zommunity assistance, have
jesigned and built several collector
systems. A forced air system with
iurnace backup and an 800~square
ioot collector heats the renovated
church in which the agency is
noused. WEST. CAP now has a contract to install 20 air collectors for
heating hot water in their sevencounty area. They will use a
modified version of the collectcr
design used in the church sysiem.
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System Description
The agency wanted a low-cost
collector that could be constructed
from readily available components.
They chose an air system rather
than a water system because it is
less expensive and also easier to
build and maintain. The large collector that was installed on the southfacing roof of the church (45O slope)
is not composed of individual panels.
The design, however, has been
modified for an 8’ x 16’ collector,
and this unit is referred to several
times below.
Absorber: An aluminum screening
material is crimped into an accordion pleat and stapled to the foil surface of a one-inch sheet of rigid
fiberglass. The screen and foil are
spray-painted black. The crimped
screen increases the surface area of
the absorber.
Frame: 2” x 6” meial studs on outside edges (next to manifold) with 2”
x 4” metal stud lattice inside. Back
is 7/16” Aspenite.
Glazing: Single layer of 5-0~. flat
Filon fiberglass.
Insulation:
A fiberglass blanket 3%
inches thick plus two-inch, highdensity fiberglass on the sides of the
collector.
Mechanical System: A blower rated
at 1350 cu. ft./min. at .02 static
pressure forces heated air through
insulation ductwork.
Storage: In the church system, a
large box filled with 10 cubic yards
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of l-l X-inch diameter stones
provides storage. The aggregate
rests on bond beam blocks covered
with heavy metal lath. There are two
inches of styrene insulation on the
top and sides of the tank and one inch
on the bottom.
Financing: Government grant.
Cost of Materials: Approximately
$250 for an 8’ x i6’ coiiector (not Including support lumber or connecting ducts).
Labor: 12 hours (plus or minus 5
hours) for an 8’ x 16’ collector.
(Making the absorber can be a timeconsuming process without a screen
crimper.)
Tools Required: Metal shears,
screwdriver, drill, chalkline, pliers,
sprayers, utility knife, hammer, pop
riveter, sabre saw, tape measure,
and screen crimper.
Performance: Measured by airflow
and temperature rise figures and
time on/off. Church system: 50,000

BTUlhr. at 40° F. air in, 130° F. air out,
Do F. ambient, on maximum blower
output.

Builder

Comments:

The system first used in the collectors had a tendency to melt and has
been replaced with 3% inch
fiberglass. Air leaks in the church
system at present lower efficiency
an estimated 30-35 percent.
“Every time we build a collector
system there are new problems,
challenges and design aiierations to
deal with. This is an excellent
situation for development which is
lacking in commercially
available
systems.”
Note: A set of plans outlining the
construction
of this collector fat use
in a hot water heating system is
, ,,by are
available from WEST CAP. TLL
charging $2.00 to cover publication
costs.
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Comments:

We are currently testing this system
and intend to use this design in a
demonstration
project if all works
out. The cost of the coilector is
rather high but well worth the
inves?ment. I have seen this
absorber produce 135O F. water on
cloudy days with the ambient air
temperature at 1.Ei”F.”
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Financing: Sandusky Center for Appropriate Technology.
Cost of Materials: $214.34 for
collector, 511.89 for dump system
(several parts of the SADS were
sc,:ounged).
Labor: Six hours for collector, two
for SADS.
Tools Required: Tin snips, rivet gun,
squaring clamps, caulking gun, utility
knife, screwdriver, hammer, and
electric drill.
Performance: Testing underway.
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solar Survival
Zherry Hill Road
iarrisville,
New Hampshire

03450

Consult:
DDIVERTER

POWER

Project
Sandusky Center for Appropriate
Technology (SCAT)
4620 Hayes Avenue
Sandusky. Ohio 4870

Consult:
V. Joseph Baker
SCP,? is a cnmnunity
appropriate
technology group. They note that
their collector system for hot water
heating was buiit for test purposes
only.

System Description
The primary components of this simple thermosiphon system are a 34” x
96” collector, a check valve, the
Solar Activated Dump System
(SADS), and a storage tank.
16
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Absorber: Olin “Solar Bond” copser-tube-in-plate is used to heat the
Nater.
Frame: .040-inch aluminum case.
Glazing: Two layers of Ka!wa!!
junlite Premium fiberglass.
Insulation: 1-inch ‘Technifoam’
(R= 8
Jer inch).
SADS Description: The sun heats
black copper pipe that is half-filled
with oiled freon. The freon
evaporates, causing pressure in the
tube and forcing the hydraulic valve
out. This opens the diverter valve
and allows water to fill the system.
After sundown, or in bad weather,
the freon condenses, thus causing a
spring to close the diverter valve and
dump water. The lines can then fill
up with air, preventing system
freeze-up in cold temperatures.

,eandre

Poisson, (603) 827-3797

rhis solar research group enzourages “small scale solutions
lased on .
regional needs and imYemented with existing materials
3nd renewable resources.”
They
consider food production, preserdation and processing to be their
nost important research priority and
are using French intensive garjening methods and solar pods (cold
irames) to grow vegetables during
the long New Hampshire winters.
Poisson, an architect by training, has
z&eloped plans for a solar food
dehydrator, a small greenhouse
zalled Solar Frame (TM), insulated
shutters, and passive solar buildings.
Solar Survival is attempting to
remain small and decentralized;
in
keeping with this aim they have turned down two grant offers. “If
you’ve got something viable, there’s
somebody out there who needs it.
We don’t need the government to
pretend something is viable.”
Plans for the solar devices mentioned above are for sale. If you
write to request information please
enclose enough money to cover
postage for the reply.

AEROCROSS-SECTION
OF COLLECTOR

Project
Alternative Energy Resources
Organization (AERO)
435 Stapleton Building
Billings, Montana
59101
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Consult:
Jim Baerg, (406) 259-l 958
AERO’s traveling exhibit, the New
Western Energy Show, has introduced many people in Montana
and on the West Coast to renewable
energy sources. As part of the
Energy Show, AERO staff conducts
workshops on how to build a solar
hot water heater. The collector
design comes from Ecotope Group
in Seattle.

System
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through the tubing.
Insulation: Two Inches of styrene on
back of collector only.

NORWESCAP TROMBE WALL
ATTACHMENT
DETAIL
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Frame: Nailed and glued 1x6’s.
Glazbg: A layer of vinyl and a layer
of double strength glass with an airspace between the two layers.
IWlechancial System: Thermosiphon.
Financing: User pays for all
materials.
#
Cost: Not given.
Labor: Approximately
60 hours to
complete two 4’ x 8’ panels.

Proiect
Northwest Jersey Community
Action Program
3ld Fifth School
Phillipsburg, New Jersey 08865

Consult:
Charles Copcoran,
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Description

“System design was left up to user,
depending on application. Basic differences between thermosiphon
and
pumped, closed and draindown explained.”
Absorber: Rigid copper tubing is
wired to galvanized corrugated
ioofiiig
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Several of NORWESCAP’s lowincome home renovation projects
have utlllzed alternative energy
sources. In Fall 1977, agency staff
and household members installed a
passive solar heating system in a
large two-story house. The building
had previously been insulated and
weatherized and was heated with
wood stoves.

System Description
An existing 560square-foot
concrete
block wall on the first story of the
house was converted into a combination radiant and convective solar
collector of the ‘Trombe wall’ type.
This south-souiiieasi-iacing
waii was

Tools Required: See list of tools under entry for Ecotope Group.
Performance:
Not evaluated.

Builder

Comments:

“Little effort was made towards insiaiiaiion or foiiowup on probiems. i
do know that nine of ten systems
from the first summer (workshops)
are operational.”
painted flat black. Concrete blocks
were removed to create top and bottom vents.
The giazing chosen was a single
layer of Kalwall fibergass. It was
framed out by using inexpensive 2x2
lumber attached to the wall with lag
screws. The 3-inch spacers are cut
from plastic pipe; the lag screws are
anchored in lead shields. The 2x2’s
are run vertically on 30-inch centers
and covered with the Kalwall.
Sunlight passes through the glazing
and is absorbed by the concrete
wall. This stored heat radiates
through the wall to the interior living
space. In addition, cool air is drawn
through the bottom vents, absorbs
heat from the wall, and rises
naturally by convection currents to
the top vents and into the house.
Financing: CSA grant.
Cost: 9Oa per square foot, approximately $450 total, not including
labor.
Labor: Not given.
Tools Required: Coirimorr carpenlry
tools.
Performance:
Nor yei evaiuated.
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NORTHWEST
NEBRASKA CAA S-LOCK GLAZING
ATTACHMENT

Project
Greater Omaha Community
Action Inc.
1805 Harney St.
Omaha, Nebraska 68102
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Metropolitan Technical
Community College
P. 0. Box 37210
Omaha, Nebraska 68137

Consult:
Jim Termaat, (402) 341-8360
An impressive range of solar
programs is being developed in the
Omaha area by the combined energy
education staff of Greater Omaha
Community Action and Metropolitan
Technical Community College.

Proiect
Northwest Nebraska Community
Action Agency
P. 0. Box 591
Chadron, Nebraska 69337

Consult:
Fred Schlikbernd,

(308) 432-3393

Agency Weatherization
Program
workers, along with other CAA staff
and individuals from the community,
have built and installed more than a
dozen solar collectors.

System Description
The 8’ x 8’ forced-air collector is
mounied on the south side of a
home. The air intake is located inside the house. Two absorbing surfaces superheat the air; internal baffles help to slow air circulation and
further improve heat gain.
Absorber: The absorber directly
beneath the glazing is 28-gauge flat
sheet metal. Air is circulated through
a 4-inch space between it and a
second absorber of 28-gauge
corrugated sheet metal. Both surfaces are painted flat black.
Glazing: Single layer of Filon
fiberglass.
Frame: The sides are constructed of
2x6 lumber. The back is %-inch foilfacea Ceiotex. The glazing is attached to the frame with S-lock, a
28-gauge sheet metal strip folded into an S-shape. The fiberglass is inserted into the S-lock; the corners of
the metal are pop-riveted; the top
18

edge is crimped Into the glazing with
a hammer or rubber mallet; the Slock strip then is screwed onto the
frame.
insulation: The Ceiotex back
provides insulation.
Mechanical System: Dayton Shaded
Pole blower (size not indicated) forces
heated air through 6-inch ductwork
into the house.
Financing: Community Services Administration.
Cost: $172 for an 8’ x 8’ collector.
Labor: 24 hours per unit.
Tools Required: Hammer drill, metal
shears, screwdrivers,
paint brushes,
staple gun and caulking gun.
Maintenance: CAA weatherization
crew.
Performance: Test results not yet
available.

Builder

Comments:

The S-lock strip was made at a local
sheetmetal shop. Mr. Schlikbernd
noted that because it provides a
tight seal and allows easy removal of
the fiberglass cover for cleaning and
repairing, the custom manufacturing
of the S-lock was a just..lable expense.
Note: This 8’ x 8’ collector is a
moditied version of the Domestic
Technoiogy insiitute’s design. It is
similar to the units built by West
Central Missouri Rural Development
Corporation. Please see that entry
for a diagram of the system.

1. In the solar training technicians
program 12 fulltime CETA trainees
arcs using CSA materials to develop
asternative energy systems. By the
end of their first year they will have
constructed more than 400 solar
systems, most of which will be installed on previously weatherized
houses. The efficiency of the various
designs and combinations
of
materials is being monitored with
custom-built equipment.
2. Youth Economic Development
(YEDPA) is a 20-hour per week course
in alternative energy technologies
for high school drop-outs, age 16-19,
taught in combination with an
academic equivalency program. The
students design, build and install
solar collectors; the use of recycled
and locally available materials is particularly emphasized.
3. A $50,000 energy education
grant from CSA has enabled Jim
Termaat and Gary Wright to begin
work on an energy conservation
curriculum for all age levels. The
curricu!um will include audio-visual
materials and an energy conservation manual that will feature many
of the low cost designs developed in
the programs listed above.
Solar collectors of myriad shapes
and sizes - cylinders, cones, and
wedges, as well as flat plate - have
been built under this program. The
energy CofiSeiVaiiOn
manual is not
yet in print, but it will undoubtedly be
of great assistance to individuals
and community groups.

Project
Florida Department of Offender
Rehabilitation
1311 Winewood Alvd.
Tallahassee, Florida
32301

Consult:
Dave WOOiveliuri,

Specigist,

i~fOiii7~iiOil

(9ti4) 488-5021

Inmates ai ihe Union Correctional
Institution in Raiford, Florida, built
the collectors in a factory that normally produces metal furniture. Inmates installed the system in a
renovated two-story building in the
Tampa Community Correctional
Center. The use of solar energy for
space and hot water heating will
save an estimated $8,300 per year.

System Description
A total of 166 flat plate collectors,
each 4’ x 8’, are now being used in
the Tampa Center. The collector
design was obtained from State
Report 1A in Solar Energy Utilization
from the University of Florida.

Absorber: 18-20 gauge steel plate to
which half-inch copper tubing is
fastened in a serpentine pattern.
Insulation: One-inch polyurethane
(Thermax TF-400) coated on both
sides with tar waterproofing.
Frame: Light-gauge metal bottom
piate with 16-yauge steel ends and
sides.
Glazing: Single layer Kalwall
fiberglass.
Mechanical System: Two l/z-hp Bell
and Gossett pumps supply 31
gallons per minute at 25 ft. of hea? to
126 rooftop collectors when
energized by differential controller.
The 40 vertical panels (wallmounted) are supplied by a ‘h-hp
pump supplying 18 gpm at 24 ft. of
head.
Storage: Two 7500-gallon tanks lined
with 2% inches of polyurethane insulation on tank, two inches on
piping.
Heat Delivery: Hot water circulates
through fan-coil units in each room
at a rate of three gallons per minute.

TE OF FLORIDA -

Proiect
Dane County Community Action
Commission
55 North Dickenson
Madison, Wisconsin 53703

Consult:
Jay Vercauteren,

(608) 266-9791

This CAP Agency recently installed a
research and demonstration solar
forced air heating system in an
existing one-story house. Thirteen 3’

Financing: State government agencies.
Cost: Cost of materials for one 4’ x
8’ collector panel: $95.56. Cost of
system estimated at $60-65,000.
Labor: Unknown.
Tools Required: Unknown.
Performance: Designed to provide
70 percent of a calculated P7’ -qO
BTU heating load and 85 F
1: ;
domestic hot water needs, t
system has exceeded expect,
..
since start-up in June 1977.

hilder
-

comments:
The project has been very successful. Similar collector systems to
heat other Florida institutions are
being built.

Note: Detailed construction
plans
(State of Florida Project No. 1, Flat
Plate Collector Design) are available.

TE COLLECT0

x 5’ collector panels were mounted
between add-on, south-facing roof
trusses, at a 60° angle to the
horizonal. The panels have a
corrugated metal frame sprayed with
urethane foam insuia?ion. The absorber was formed from six layers of
extruded aluminum matrix (the
material used in washable furnace
filters) painted flat black. The glazing
chosen was one layer of Kalwall
premium fiberglass. Aluminum
flashings and silicone caulk were

used to seal the glazing; project
workers had some difficulty obtaining a watertight seal.
The agency sub-contracted
the construction of the heat exchanger,
which is similar to the Suncell
design. The system has two blowers,
four dampers and rock storage. Mr.
Vercauteren noted that the total cost
of the system - approximately
$4,000 - was higher than anticipated, primarily due to the delays
entailed in on-site construction.
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Cost of Materials: Approximately
$200 per collector.
Labor: Approximately
50 hours per
collector.
Tools: Hand tools only.
Performance: Users are monitoring
No data is available yet.
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Project
Upper Des Moines Opportunty,
P. 0. Box 98
Emmetsburg, Iowa 50536
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Comments:

“I feel the project was and is an effective test of low-cost low-skill solar
potential for Iowa.”
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Project
Mid-Iowa Community Action, Inc.
30 S. First Avenue, Room 209
Marshalltown,
Iowa 50158

Consult:
Jacob Kvinlaug, Energy Coordinator,
(515) 752-7162
In 1977 MICA built
lectors for installation
homes.

five solar colon low-income

System Description
The collector design from Domestic
Technology Institute, Evergreen,
Colorado, was modified for use in
this project. The 8’ x 8’ collectors
were installed in the vertical position
on the south side of the houses, with
one collector for each hot air
system.
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Absorber: 1 l/4 -inch corrugated
galvanized steel, primed and painted flat black.
Insulation: 1-inch Styrofoam beadboard, faced with red aluminum foil,
covers the back of the collector.
Frame: Constructed of nailed and
glued 2” x 6” lumber, with a M-inch
CDX plywood back. Frame is lined
with red aluminum foil.
Glazing: Filon 540 fiberglass.
Mechanical System: A Dayton 265c.f./min. blower with a Dayton singlepole, double-throw differential controller.
Storage: None. Heated air (9OOF)
from the collector moves through the
duct to the fan and is blown directly
into the house.
Financing: CSA weatherization
grant.

With CSA funding, this agency built
four demonstration
collectors in
March 1977, using a modification of
Domestic Technology Institute’s
design. The 8’ x 8’ forced air collectors have a wood frame with
plywood backing, an aluminum absorber plate, wood baffles (2x4s)
and a Filon fiberglass cover. The
collectors aren’t insulated. Mr.
Millea commented that if they were
building the units now they would certainly add insulation. The agency
shows the collectors to community
groups in an eight-county area and
would like to do more work in solar.

Project
Inter Local Community Action
Program
1933 South 18th Street
P. 0. Box 644
New Castle, Indiana 47362

Consult:
Mike Taylor, (317) 529-6249
The Agency’s CETA Weatherization
Crew built two small air thermosiphon window collectors in
February 1978. One unit was constructed using Q-inch Thermomax
insulation; the aluminum foil facing
acts as the absorber. The glazing
was made from glued plexiglass
scraps. The other unit has a black
sheet metal absorber and a double
glazing of plexiglass. The total cost
of each collector was approximately
$30.00. The two units are placed on
the south wall of the CAP workshop
in winter and removed in summer.

Project
Solar Research Center
University of Oregon
Eugene, Oregon; 97403

Consult:
David K. McDaniel%

UNIVERSITY
OF OREGONTESTING SYSTEM
SCHEMATIC

(503) 686-4765

The solar house built by H. Mather of
Coos Bay, Oregon, was the first to
incorporate a large reflector into a
flat plate collector system. After
monitoring the performance of this
solar house, the Solar Research
Center decided to make a theoretical
study of a reflector-collector
system.
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System Description
The Solar Research Center has
developed a water-medium solar
collector that utilizes a reflector to
increase the incident radiation and
thus the overall efficiency of the
collector. In the closed-system configuration for testing, a reflectorcollector and a standard collector
(identical to the test unit but without
3 reflector) are mounted on a support frame for direct comparison of
their performance.
Absorber: Half-inch copper tubing is
silver-soldered
and then fastened to
the back of a copper absorber plate
with lead/tin solder. The plate is
secured to the wood fram? with
steel fishing line and screws. The
front of the absorber is sprayed with
black paint.
Frame: The 32 l/z ” x 80 ‘1’2” frame is
constructed of Douglas fir 2x6’s. A
2x2 strut is placed in the middle of
each of the side beams to give additional rigidity. The frame is extensively treated to protect against
moisture: a wood sealer is first applied, dowelled corner joints are
filled with high-temperature
caulking,
paint caulking is applied over the
joints for improved paint adhesion,
and finally, the outside is painted
with two coats of enamel.
Glazing: The collector was originally
double glazed with 118” clear Herculite tempered glass with a 318”
space between layers. The Center is
now using aluminized Mylar for the
two glazings.
Insulation:
“Thermal-l 2” insulation
bricks support the collector plate
ends. Because the low-density bricks
are fragile, a 50150 solution of
sodium silicate and water is used to
harden the outer surface of the

Pomp

bricks. A 3X-inch layer of fiberglass
applied over a one-inch layer of
Technifoam insulates the back of the
collector.
Support Structure: The collectors
weigh about 220 pounds apiece, so
a strong 12-gauge galvanized strip
steel system called Unistrut was
chosen for the support frame. The
Unistrut beams do not have to be
welded. They are connected with
spring-loaded nuts inserted at any
point into a channel slot. The collectors are attached to this structure
with right-angle fittings and 1” lag
bolts that do not penetrate the
wooden casing of the collector.
Reflector: The reflector is made of
individual foot-square glass mirror
tiles. The tiles are sealed with
silicone for moisture protection.
Mechanical System and Storage:
Water is driven by a circuiation
pump (size not given) through independently controlled and
monitored pipelines to the two
collectors; it is heated by thermal
conduction. After temperature is
measured by platinum Resistance
Temperature Detectors (RTDs) the
water from both collectors is mixed
and the acquired heat is radiated
away through an artificial heat load:
A pair of parallel-connected
car
heaters. The water returns to a
storage tank where it is reheated if
necessary to maintain a constant
inlet temperature to the collectors.
The entire system is closed.

Financing: Government grant.
Cost of Materials and Labor: Information not given.
Performance: “The key conclusion .
is that the useful output of the
reflector system averaged over an
entire heating season is typically
about 40-50 percent greater than
that obtained with a standard flat
plate collector combination.“*
The system was designed to conform to the National Bureau of Standards’ specifications
for flat-plate
collector testing. The reference
collector is mounted 60° t:3 the
horizonal plane; the collector for the
reflector system was oriented at 85O
to the horizonal plane.

Builder

Comments:

This system is notably cost effective
because the size of the collector can
be reduced with the additions of a
relatively iyexpensive reflector. It is
particulariy advantageous for hot
water heating.

*“Experimental
Evaluation of the
Reflector-Collector
System,” H. D.
Kaehn, M. Geyer, D. Fong, F.
Vignola and D. K. McDaniel%
Proceedings of the 1978 Annual
Meeting of the American Section of
the International
Solar Energy
Society, Inc., Vol. 2, 1, pp 654-659.
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