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BY BRENON PLOURDLE

Wood of one’s own.
Hiring a local sawyer
with a portable mill,
woodworker Brenon
Plourde has trees
custom sawn to his
specs. To keep costs
down, he and his
family help. He dries
the planks in his solar
Kiln, which can dry

a 450-bd.-ft. load of
green hardwood to 8%
moisture content in as
few as five weeks.



hen people come to my shop,

they always get a tour of the

solar kiln. I tell them it took a
couple of weeks part-time to build, and
the total materials cost was about $2,500.
Inevitably, I'm asked, “Was it worth it to
build?” And my answer is always, “Yes—I
only wish I had built it sooner.”

I had spent a couple of years toying with
the idea, doing research that could be
confusing and too scientific. It all felt too
complicated to get started. But after finally
taking the leap, I found that building and
using a solar kiln isn’t complicated at all.
The kiln is simply a well-insulated shed
facing south with a passive solar-collecting
roof, a black interior to absorb solar energy
and heat the air, and fans to circulate it.
It operates like a big, off-the-grid convec-
tion oven sending heated air through your
lumber stack, with vents to let evaporated
moisture out. That’s it.

A solar kiln dries lumber in much gentler
cycles than a commercial kiln. When the
sun is out, the heated air circulates, ab-
sorbing moisture from the wood. At night
the lumber cools way down, the fans are
off, and some of that expelled moisture in
the air reabsorbs into the wood. This pat-
tern makes for more relaxed (and some-
what slower) drying compared with the
constant stress in a commercial kiln con-
tinually pulling out moisture.

The solar kiln dries wood far faster than
air drying alone, and it gets the lumber
to a much lower moisture content. My
solar kiln takes four to five warm, sunny
summer weeks to dry a load of 5/4 green
wood to 8% MC. I have dried cherry, wal-
nut, ash, red maple, birch, and oak. It
always amazes me the quality of lumber
that comes out. The wood has good color,
machines well, and works beautifully with
hand tools. In my experience, it behaves
much better than commercially dried ma-
terial; when ripped, it moves very little if
at all.

With a solar kiln, whether you buy green
planks from a sawmill or have trees sawn
on a portable mill, as I do, your cost per
board foot will be far lower than buying
kiln-dried lumber. In addition, some beau-
tiful species of trees just aren’t commer-
cially available kiln-dried. And, perhaps
best of all, having your own solar kiln al-
lows you to turn a fallen family tree into
furniture. Every project I build now comes
with a story.
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STRUCTURE OF A SOLAR KILN

Overall dimensions: 60 in. wide by 132 in. long by 105% in. tall

Ordinary 2x shed
framing is doubled
up in places to
make the structure
rigid in case it
ever needs to be
moved.

T-111 siding,
installed over

a vapor barrier,
covers the kiln’s
exterior.

Doors have a
softwood interior
frame filled

with 2-in. rigid
insulation board
and skinned with
T-111 paneling
outside and
Yoin. CDX plywood
inside.

Each door
has one vent.

Building the structure on ~~
skids, which rest on a 6 in.
bed of ¥%in. stone, makes the
kiln moveable if necessary.

Site and size
Locating your solar kiln is the first
important step. You need a spot that
has maximal sun exposure, a flat area
to build on, and easy access for loading
and unloading. If you don’t have the ideal
spot, the kiln will still work. Less sun slows
down drying, uneven ground is harder to
build on, and poor access makes loading
and unloading more difficult. But none of
those need be a deal-breaker.
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Figur-

ing out

the roof angle
comes next. It is
recommended the
angle of the solar collec-

tor be the same as the latitude of the loca-
tion of the kiln. I'm in West Granby, Conn.,
at latitude 41.9561°. I decided to pitch my
kiln’s roof at 45° to make construction eas-
ier. Adding those few degrees also gives

Clear corrugated Tuftex, a
greenhouse-rated roofing panel,
acts as the kiln’s solar collector.

Roof angle, 45°, roughly
equates to latitude of
the kiln’s site.

Solar panel
powers one
of two fans
that keep air
circulating in
the kiln.

Interior walls
are paneled
with Y&-in.
CDX plywood.

Wall cavities
are filled with
R-13 kraft-
faced fiberglass
insulation.

Floor, ¥-in. CDX plywood, is
painted, like the walls and
doors, with a rubberized back
coating to absorb heat and
moisture-proof the framing.

Deck frame, made with 2x6s on 12-in.
centers, its bays filled with 4 in. of
insulation board, is attached to 4x4 skids.

slightly better results in the winter.

To keep my kiln modest in size, I chose
to make the high back wall 8 ft. tall. I
planned the interior width at 10%2 ft., so
it would fit the 8-ft.-plus planks I typically
cut with room to spare. Figuring in a knee
wall 3 ft. high, those dimensions allow
me to dry a maximum load of roughly
450 bd. ft. That works for me. Size your
kiln to suit the loads you want to dry,
keeping in mind the ratio of solar collector
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BUIld the kIIn

A flrm and dry foundat:on. The kiln’s deck is
framed with 2x6s on 12-in. centers. It rests on
4x4 skids running lengthwise and a 6-in. bed of
L4-in. stone for drainage.

(the clear, corrugated, greenhouse roofing

material) to board footage to be dried. If

the wood is dried too fast, there will be
more defects. The Virginia Tech Coop-
erative Extension article “Design and Op-
eration of a Solar-Heated Dry Kiln” is an
excellent overall resource and particularly
helpful here. According to the article, you
want 1 sq. ft. of solar collector for every
10 bd. ft. of 4/4 red oak in the kiln. There
are industry standards for safe drying rates
for different species. Soft maple can be
safely dried much faster than oak. The di-

mensions I settled on gave me 70 sq. ft. of

solar collector. This was closer to 1%2 sq. ft.
of collector per 10 bd. ft., and here in New

Photos, this page: Brenon Plourde

Slmple structure. Though framed w:th 2x lumber much like a standard shed, the kiln has some
members doubled up for rigidity.

Different paint jobs outs:de and in. The extenor surfaces all T111
paneling, are painted with ordinary house paint. But inside, the floor,
walls, and doors, all paneled with Y5-in. CDX plywood, get a rubberized
black coating that acts as both a moisture barrier to protect the framing
and a passive solar heat sink.
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FUNCTION OF A SOLAR KILN

Vents can be
opened to
release heat
and moisture.

Fans create
circular
airflow,
driving warm
air around
and through

lumber stack — |

to facilitate
even drying.

Baffle closes
off open areas,

helping create

circular airflow.

Black-painte
plywood on
top of lumber
stack shields
the planks
from direct
sun but acts
as a solar
collector.

Airflow

Clear roofing

Lumber is carefully stacked and stickered
to permit air to flow between boards.
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T S TR SN o N
Bunked. Before loading the kiln, Plourde spaces 2x4 bunks—each
with a sticker attached on top—along a pair of 2x4s laid flat. The bunks
elevate the lumber stack and help distribute its weight.

Keep the airways open. When laying the first board in a load of lumber,
Plourde makes sure to space it 12 in. from the knee wall so the circular
airflow around the stack, critical to even drying, is unimpeded.



England that ratio has worked fine. There
are several ways you can adjust your kiln’s
daily drying rate. For information on those
and a full explanation of operating a solar
kiln, see FineWoodworking.com/310.

The build

I built my kiln using standard 2x construc-
tion like you would see on a garden shed.
I overbuilt the floor deck and the framing
in anticipation of the heavy loads the floor
would support and the possibility that I
might want to move the kiln some day.

I began the build by flattening the
ground. Then I built a rectangular frame
of pressure-treated 2x6s on edge and filled
it with Y2-in. stone. Next, I placed three
pressure-treated 4x4 beams lengthwise on
the stone and leveled them. I thought hav-
ing the kiln on skids would be best in case
I ever do want to move fit.

I built the deck frame on top of the skids,
spacing the joists 12 in. on center and dou-
bling up 2x6s around the perimeter. Once
the deck frame was built, I fine-tuned its
position so the solar collector would face
precisely south. Then I attached the deck
frame to the skids below. Between the
joists I used doubled-up 2-in. rigid insula-
tion board and expandable foam that had
a total insulative value of R-20. For the
floor, T used Y2-in. CDX plywood.

Next I framed the walls. I wrapped the
structure with a vapor barrier and nailed
pre-primed T-111 engineered siding to
the exterior. Once the siding was up, I
moved into my shop to make the doors.
Concerned about the weight of such large
doors, I milled down 2x4s to make stock
1% in. thick by 2 in. wide to frame the
perimeter and the vent openings.

Rubber and roofing

The kiln gets very humid inside during the
first several days of drying green material:
Water droplets form on the roof and walls
and even puddle on the floor. To contend
with this, the interior of the kiln gets a
black rubberized coating that protects the
wood and plywood from moisture. The
coating also serves as a solar collector,
absorbing heat from the sun. There are
other options for a black vapor barrier,
but T used Black Jack Rubr-Coat 57. It is
very difficult to mix and also very thick
and difficult to apply. I mixed it with a
mixing attachment on a drill, and instead
of painting the CDX plywood interior walls

in place, I pre-cut them and applied the
coating with the pieces on sawhorses, so
I could pour out the coating; I spread it
with disposable brushes. I coated the floor
before installing the wall panels so I could
paint right into the corners and up onto
the bottom plate of the wall. A 5-gal. pail
was just enough for me to do the walls and
floor. For economy’s sake, I used exterior-
grade flat black paint on the rafters.

After insulating the walls with R-13 kraft-
faced fiberglass insulation, I attached the

wall panels and sealed all the seams with
black caulk rated for high temperatures.

Next I attached the pre-painted rafters.
Because the plastic roofing material is
much thinner than a standard roof, I added
horizontal bracing between the rafters.

For the solar collector I chose a clear
Tuftex polycarbonate greenhouse-rated
roof panel available at big-box stores.
There are several options for greenhouse-
rated panels that would work as a passive
solar collector.

Stacked and
stickered,
blacked and
blocked. Plourde
uses %4-in. square
dried hardwood
stickers beneath
each plank, setting
them directly above
the stickers below.
When the stack

is complete, he
protects the lumber
from direct sun by
covering the top

of the stack with

a layer of black-
painted plywood,
weighting it with
black-painted
concrete blocks.




Totally baffled. Once the lumber is stacked and the fans are hung,
Plourde staples up baffling material to close off the openings around the
stack. This ensures that the air heated by the sun and driven by the fans
will be drawn through the stack of lumber, drying it quickly and evenly.

Critical fans. Two inexpensive car-radiator fans, each powered by a solar
panel, circulate the air in the kiln. Mounted on plywood that hangs by
French cleats, the fans are easily removeable for loading and unloading.
Quick-connect couplings to the solar panels speed the process.

The two fans that circulate air through
the lumber stack are critical to the kiln’s
operation. Fans made to tolerate high tem-
peratures can get pricey, but I opted for a
cheap and simple pair of plastic automo-
tive radiator fans. They are 12-volt fans
rated at 875 cfm each. They provide plenty
of airflow for my size kiln and have no
trouble tolerating fluctuations in power.
After four years they are running flawlessly.

I don’t have power available to the kiln,
so I power my fans with two solar panels.

100-watt monocrystalline panels that were
easy to install and wire directly to the fans.

In many solar-kiln designs the fans are
attached permanently. But that makes it
awkward to load and unload the kiln. I
hung the fans on Y-in. plywood supported
by a French cleat. When it’s time to load or
unload, I simply unplug and remove the
fans (tool free) and set them aside.

If you build a solar kiln, T hope you en-
joy the process of building—and of drying
your own wood. Let the drying begin! []

When the sun is out, the fans spin. Simple
as that. They even spin on cloudy days,
just not as fast. The solar panels are each

Brenon Plourde dries and works wood
in West Granby, Conn.

Meter man. Plourde uses a pin-style
meter to document the lumber’s
moisture content before and during the
drying cycle. This load went in at 17%
MC and emerged five weeks later at 8%.
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For a step-by-step guide to using a solar
-1 kiln, go to FineWoodworking.com/310.




