John’s Solar Air Furnace (heater) Project
Have you ever thought
about building your own
solar heater, but don’t know
where to start or how to do
it?
How much will a
project like this cost, and
where can the parts be
found? Will a heater such
as this really work in
reducing your monthly
heating bills? These were
some questions I had before
embarking on this project, and I’m sure they are
yours also.
I began my project by first researching the Internet
and discovering what others had done. There was
very valuable and free information out there; some
good and some not so good, but all very interesting.
You can see for yourself by using your favorite
search engine to locate information. I used Google
and simply typed in “solar heater.” What I found
were pages and pages of links to visit for ideas; the
most interesting being ones containing short videos.
What I didn’t find however was a site containing
everything; a stepbystep guide to building, a list of
materials, the cost of materials, etc. Hopefully, the
information I present here will solve those problems
for you.
The pictures you see here are my finished project. It
is a small furnace used during the winter, and it
provides additional heat into the backside of my
home in Arizona. When spring arrives, it will be
removed and stored inside
my garage until next
winter. Being portable was
one of my requirements
because I didn’t want it
sitting in the hot Arizona
sunshine all year long.
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John’s Solar Air Furnace (heater) Project
Materials List
(how many, how much and where purchased)
Item

Quantity Price Each Total

Location

1 X 6 X 8 #2 White Boards
4 X 8 sheet Lauan Sheet

4
1

$6.41
$10.55

$25.64
$10.55

Home Depot
Home Depot

Draft Seal

1

$5.97

$5.97

Home Depot

Dryer Hose Clamps (2 pack)

1

$2.57

$2.57

Home Depot

SpeediProducts 4 in. Aluminum Duct
Coupling Model # EXADC 04

1

$3.98

$3.98

Home Depot

Dryer Duct 4" x 8'

1

$10.27

$10.27

Home Depot

16" X 4" face on vent
Suntuf 96" x 26" Clear Corrugated
Plastic Roof Panel
Suntuf 24 in. Horizontal Closure Strips
(6Pack)

1

$1.85

$1.85

Home Depot

1

$20.32

$20.32

Home Depot

1

$4.98

$4.98

Home Depot

White 8' outside corner molding

2

$2.67

$5.34

Home Depot

RMatte Plus 3 R5.0 3/4 in. 4 ft. x 8 ft.
rigid polywasocyanurate foam

1

$15.80

$15.80

Home Depot

1
1
1
128

$13.30
$15.00
$5.00
$0.00

$13.30
$15.00
$5.00
$0.00

Amazon
Friend
Friend
Friend / Wife

3

$4.34

$13.02

Home Depot

1
1
1
2
1

$1.00
$1.00
$4.00
$5.97
$5.24

$1.00
$1.00
$4.00
$11.94
$5.24

Home Depot
Home Depot
Home Depot
Home Depot
Home Depot

3/4" Snap Disc Fan Control, CutIn
110 F, CutOut 90 F
Papst Type 4600X 20w fan
Plug with wire
Soda and Beer cans
RustOleum 12 oz. Flat Black
Specialty High Heat Spray Paint
Model # 7778830 Store SKU #
155701
1¼" screws
½" screws
1½" deck screws
White silicon caulking
White semi gloss exterior paint

$176.77

Notes:
The above prices were valid as of January 2012. Everything was purchased new except
for the fan, plug and wire. I bought boxes of screws and didn’t use all of them. I also
bought a gallon of exterior paint and only used about a quart.
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John’s Solar Air Furnace (heater) Project
Getting Started
On page 2 you saw a list of materials to build a solar
furnace with dimensions of 24” x 8’ x 6”. If you
decide to build one of a different size, your materials
list will change. But, this list is a good starting point.
To get started, collect the needed cans for your
collector. I used 128 soda and beer cans that were
obtained from my wife and a neighbor across the
street. One thing to remember is the can sizes differ;
the beer cans are slightly longer, but the same
diameter. You must take this into consideration if
you want your can rows to line up properly.
To promote airflow inside the cans, I drilled a 1” hole
in the bottom of each can. I also left the pulltabs on
the tops. I don’t believe it really matters, but others
describe a need to move the air around thereby
absorbing more heat. Some builders have drilled
larger single holes, others have completely removed
the tops and bottoms using a can opener, but I found
it easier to silicone the cans together by leaving the
lips on. After drilling each of the cans, they were washed with soap and water to remove
any foreign materials; residue product, body oils, etc.

Attaching the cans to each other was pretty straightforward; use silicone. There are many
choices for silicone, but ensure the type you use is rated for a temperature above what
you expect to be generated inside the furnace; mine was rated to 400°. After the cans are
glued together, set them aside and let the silicone harden or cure.
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John’s Solar Air Furnace (heater) Project
Building the Box
The box (furnace housing) was constructed using 1” x
6” x 8’ boards and Lauan plywood. You can glue,
screw and/or nail the wood together for a permanent
box, but I elected to simply screw mine together
using 1½" deck screws so it could be disassembled
later if needed. The inside joints were sealed using
silicone.
RMatte Plus 3, R5.0, ¾” x 4’ x 8’, rigid
polywasocyanurate foam was used to line the inside
walls and back. It was cut to size and glued in place
using silicone. The foil backing was placed toward
the inside so the sun would heat that up also (in
addition to the cans).
There are two header boxes (one at either end). The
view below is the beginning of the output end with
the tops of the cans. As you can see, I drilled holes in
the foam to allow even placement of the cans. They
will later be glued into place, but not before the header is complete and painted. Make
sure you don’t paint the inside of the header!
The header top frame was
built using 1” x 2” boards.
These provided an anchor
for the closure strips and
header top.
Both
headers
were
constructed in the same
manner and are identical
except for size. The output
header is slightly larger to
accommodate the fan.
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John’s Solar Air Furnace (heater) Project
Here you can see both
header boxes (input on the
left and output on the right)
and a center support for the
cans. The center support
also serves as an anchor for
the center closure strip.

Before installing the fan,
snap disc fan control and
wiring, you must cut the 4”
input and output holes. I
used a hand jigsaw for this,
and the blade cut through
the Lauan plywood and
foam at the same time.

I built a foam box inside the header to hold the fan in
place. The fan was screwed to a piece of plywood,
and then the plywood was glued to the foam.
The snap disc fan control was mounted in the
collector and not inside the header; follow the white
wire to see its placement. This fan control will
engage the fan when the temperature reaches 110°
and disengage it when the temperature drops below
90°.
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John’s Solar Air Furnace (heater) Project
I originally thought about breaking the headers into
sections so airflow would go down a couple can rows
and then back up a couple more. This idea was
shelved because preliminary tests proved this was not
efficient. So … the piece of foam you see in the
picture to the left and just below the fan was
removed. The header is now completely open. The
airflow travels into the collector, to the inside of the
input header, through the rows of cans, into the
output header, to the fan and out the output hole.
Some people cover their headers with a sheet of
aluminum to increase the heating area, but I opted to
simply cover mine with the Lauan plywood. It was
painted black just like the entire inside of the
collector.

A 4” aluminum elbow pipe was installed in the output hole. This is where one end of the
dryer duct will attach.
Prior to painting the outside of the box, I filled all of the countersunk screw holes and
knots. This is not necessary unless you want a professional looking furnace.
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The box construction is almost complete, but first I wanted to do some preliminary
testing in my driveway. I figure it’s always best to do this if any changes are needed.
The above picture shows the cans have been set in, but the inside hasn’t been painted yet.
Also the closure strips and the Suntuf 96" x 26" Clear Corrugated Plastic Roof Panel is
just sitting on top. Everything will be removed before painting.
This picture (left) shows the completed box; the
inside and outside have been painted, the closure
strips have been screwed in place, the clear panel has
been screwed in place and the white, corner molding
has been installed.
The furnace will eventually have a 35° angle to the
sun, so this test will not actually be accurate … oh
well. How did I come up with the correct angle?
Well, a good rule of thumb is to set your angle to the
latitude of your location … or close to it.
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John’s Solar Air Furnace (heater) Project
Preliminary Testing
With an outside temperature of 62.2°, the furnace
heated up rather quickly. The fan started running at
115°, and you can see the temperature of the output
(96.3°). I ran the test for about an hour.
Be mindful, this was only a test. I expect higher
output temperatures when the furnace is installed and
running longer with direct sunlight at the proper
angle.
Now that the box is complete, it was time to construct
the smaller box for my window. As stated before, my
heater is a temporary winter installation only, so I
didn’t want to poke any holes in my home. I rather
elected to run the hot air into a window instead.
I have pictures of the small box, but only after
completion (forgot to take them). Actually, the
construction process was quick and simple. My box
measures 23.5” x 6” x 2.75”. It has a 4” input hole
that houses a flapper valve (draft seal) that prohibits
house air from going back outside. It also has a 16" X 4" face on vent for the inside.
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Completion and Installation

In box Temperature
Well over 200°
Fan Air Temperature
Bedroom Temperature
My gas heater is turned off and my solar furnace is the only thing running inside. I plan
to compare gas bills in the future to see exactly how much savings I’ll have.
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I hope this information was helpful to you.

Entire Photo Album with larger pictures.
My Facebook page for this Solar Air Furnace (heater)
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