DrY YourR OwN WooOD FAST AND HASSLE-FREE

By Daave Munkittrick
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With care, a solar kiln can dry wood pieces that are just Buying wood green and drying it yourself saves a ot of
about any shape or size. You can often dry mixed species money. The big pile of green wood in front cost the same as
and thicknesses in the same load, A solar kilm makes it easy. the tiny pila of kiln-dried wood behind me.



Ficure A How it Wonrks

ood is expensive, And exine-
wide or figured wood is
practically beyond reach.
Orver the 25-plus years I've been a profes-
sional woodworker, wood seems o have
taken a cue from oil: The price keeps going
up. There are ways 1o use less oil, but when
a project requires 100 bd. fi. of walnut, you
gotia buy 100 b, i of walout. That's why |
was 50 thrilled 1o discover a simple solar
kiln developed by Dr. Eugene Wengeri, an
extension forest products specialist at the
University of Wisconsin-Madison,

Wood is relatively incxpensive before it's
dry. I have managed to obtain green wood
ata lumberyard ata fraction of the price of
dry wood, Granted, there is a fair amount
of sweal equity involved in stacking and
transporting larger amounts of wood, but
the savings are well worth the effort.

Asolar kil is the simplest and safest way
o dry green wood quickly. Because the
wood is protected from the elements, this
solar kiln offers more control with much
less chance of defects than airdrying pro-
vides. Unlike airdrying, ic'll dry wood o
the moisture level needed for interior use,
And unlike other kilns, it is designed so
that it's nearly impossible to dry 4/4 wood
oo fast. 1t's as close as you can get 1o a "sel
it and forget it" system. After the kiln is
loaded, all that's required is some minimal
vent adjusting while the wood dries. No
sweating over daily drying rates and contin-
ual monitoring of the drying process.

1 talked with a number of solarkiln own-
ers [or this article. | discovered they all
share one problem: where 1o store all their
wonderful solar-dried wood.

FIBERGLASS

Here's how this solar kiln works: Solar energy enters
the kiln through the fiberglass roof. The sun's radiant
energy hits the dark interior and heats the kiln. A timer
is set to run the fan from about one hour after sunrise

D I y mOSt to one hour after sunset. As the kiln heats up during the

day, the fan circulates warm air through the lumber
n stack. A plastic sheet forms a baffle that forces air only
WOO SpeCIeS through the stack. The mowving air picks up moisture
from the wet wood and is vented out the back.
# Note: Opening the vents allows you to release maist air
ln wee mora rapidly. The Kiln is not airtight, so moisture-laden
air can escape aven with the vents closed. At night, the
fan shuts down, the kiln cools and the moisture from
Or eSS » the air condenses, wetting the boards, This conditions
the wood and eases any drying stresses built up during
the day. This process practically guarantees good

results without daily monitoring. | dried 4/4 red oak in
sin weeks with virtually no checking.
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ProJeECT REQUIREMENTS AT A GLANCE

Materials

28 %2 x B treated

10 2x4 x 10° treated

One 2x6 x 10" treated

Three 4x6 x 10" treated

Sovan 1-1/2° x 4 x 8 sheathing foam

14 1/2" x 487 x 896" treated plywood

One 12" ventilation fan

One multiple-outlet timer

Five 25-1/2" x 120" corrugated
fibarglass panels

Hardware

Eight 7/16™ x 1-1/4" x 10’ black
foam tape

Mo. 8 x 2-7/8" carrosion-resistent
EGrews

Mo:. 8 x 1-1/2" corrosion-resistent
SCTEWS

Sealing washers

One fan timer

One 1,000-cfm fan

1-gal. flat black oil-based paint

Tools

Tablesaw andior circular saw
Miter saw

Drill

Framing square

4-ft. lewvel

Cost 5850

Ficure B ExpLopDED ViEW

FOAM TAPE
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SET IT AND FORGET IT

The beauty of this solar kiln design is that it's almaost T pos-
sible 1o dry 1/4 wood oo quickly. Even so, most hardwoods
can be dried in six weeks during the peak summer months,
Or load of basswood took only four weeks, A conventional
kiln dries the wood continuously and has 1o be monitored
closely to prevent exceeding the safe drying mate for that
species (see “Safe Drying Rates,” page 61). A solar kiln is cycli-
cal (Fig. A, page 56}, During the day, the kiln heats up and the
fan comes on o circulate hot air through the stack. Moisture
is drawn from the wood into the air and is vented outside
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With this kiln, you really can “set it and forget it”" While your
wood dries, you can get back to your shop or other interests.

Kiln Design

| downsized Dr. Wengert's kiln design to dry about 300

bd, ft. of 44 wood at a time. | changed the construction &
bit s0 it could be disassembled and stored in & garage or
shed when not in use, The smaller size allows me fo
remove the roof and front panel for easy loading. If vou wish
o alter the size of your kiln, there is an imporant ratio 10
remember; For evary 10 bd. ft. of capacity, vou need 1 sq.
ft. of solar-panel or roof area. Too much solar-panel area and
you'll run the risk of drying the wood too fast; not enough
and you'll never get the wood to dry below 15 percent mois-
ture contant (MCL Since my kiln is designed to hold about
300 bd. fr., that dictates a roof area of about 30 =q. ft., not
including overhangs and framing that will block solar gain.

| installed a single fan rated at 1,000 cubic feet per
minuta (efrm) to circulate air through the stack of wood, A
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through the venis or leaks out nawrally through the kiln's
joints and seams. At night, the cooling cycle begins. The tem-
perature drops, the fan shuts down and the moist air condens-
e4. The surface of the wood gets wel and cool, relieving any
drying stresses that built up during the day. It’s like having an
automatic conditioning cvele built in.

For most 4,/4 stock, it's OK to start with the vents open an
inch or two {Photo 8), This helps remove the moist air gquicks
ly. Al the same time, however, you're also letting out heat, so
there is a tradeoff. After the majority of the moisture is out
of the wood, which usually takes a week or two, go ahead and
shut the vents o maximize the temperature, Moisture can
still escape the kiln because it's not airtight.

For figured, thick, prized or check-prone wood, it's best to
start the drying process with the vents closed, This keeps the
humidity in the kiln from dropping too quickly and slows the
drying process, This is especially necessary with stock thicker
than 4/4. (For fastdrying or white woods, leave the venis
wide open until the wood reaches 20 percent moisture con-
tent.) After a few weeks with the vents closed, most of the
moisture will be out of the wood. Open the vents a few inch-
es 10 help expel the remaining moisture. Shut the vents for
the last week or so, You may find it's easiest to simply leave the
vents closed all the time for thick or hard-to-dry wood.

Drying thicker wood does require some monitoring of the
drying rate. For safe drying rates, see “Safe Drying Rates.” To
slow the drying process for thick wood or when the kiln is less
than full, you can block off pans of the roof with an opaque
covering or tarp. You can learn all there is to know about solar
kilns and wood drying at wwwwoodweb.com. Click on The
Wood Doctor.,

larger kiln will require two such fans for optimum airfiow.
Shoot for approximately 150 feet per minute (fpm) air
velocity through the stack, To calculate the size of fan
needed {in cfmi, multiply the number of sticker layers by
the length in feet of the wood stack times tha thickness in
feet of the stickers (3/4 in. equals 1/18 ft.| times 150 fpm.
A typical load of 4/4 wood in my kiln has 14 layers x 8.5 ft.
% 1116 ft. x 150 fpm, which equals approximately 1,100 cfm.
The fan is mounted high whera it can push the hot air
down through the stack (Fig. A, page 56).

Roof angle is important. Determing your latitude; then
use that latitude number, plus or minus & degrees, for the
kiln roof's pitch. In Minnescta, for example, our latitude is
about 45 degrees north, so | mounted the solar panal at a
45-degres angle.



] I built the kilns panels in my shop using deck scraws.
Foam insulation board helps hold the heat in when the
sun is down. Treated wood and plywood resist decay in the
high moisture environment of a kiln.

’-;)' To prepare a base for the kiln, | levelad treated landscape
iy timbers on a bed of river rock in my backyard, A sheet of
plastic under the river rock discourages weed growth,

3 The panels go together easily. | painted the kiln's interior
«.* surfaces black to protect the wooden walls against mois-
ture penetration and to help absorh more heat from

the sun.

BuiLD THE KiLN

Building the kiln is steaightforward. All the materials are
readily available at home centers or lnmbervards, The wowm)
cost, including a fan and dmer, should run about 5350, Be
sure 1o use corrosion-resistant fasteners throughout the kiln
[see Sources, page 60,

The kiln is made up of six panels (Fig. B, page 57)—floor,
roof, front, back and sides—that can be built in the comfort
al your shop (Photo 1), Insulation in the walls and floor
helps the kiln rewain hean which helps speed the drying
process. All of the interior surfaces are coated with a flat
black oil-basecd paint. The oil base prevents moisture from
penetrating into the wood, and the Oat black color absorbs
heat from the solar energy,

The solar-pane] roof is made with transtucem corrugated-
fiberglass roofing material. [t olfers the best combination of
o cost and durability. The corrugated roof must be sealed
against the roof frame at the p and houom edges.
Cormugated rooling manufacturers offer various solutions

’]j started the stack with timbers to keep the drying wood

M up off the wet floor. | stacked the green wood to within
about & in. of the bottom of the fan plenum. Stickers create a
gap betwean sach layer so hot air can be driven through the
stack by the fan.

to this problem, such as wood strips cut to march the unduo-
lating roofline or swips of foam that conform to the corru-
gations. To increase the insulating value of the roof, 1 also
stapled clear Gmil-thick plastic sheeting on the underside
of the roof frame. This added laver gready improves the
kiln's performance,

ASSEMBLE THE KILN

It's imporant o locate the kil with @ sonth-facing expo-
sure that's free of shadows, 1 set down eated landscape tim-
hers o hold the kiln up off the ground {Photo 2}, The tim-
hers provide a level plaform for the kiln to rest on. [ sarted
by securing the floor o the timbers, then added the back and
sides (Phot 5). After ataching the fan plenum (Fig. B) o
cleats mounted on the side panels, [ drlled a hole for the fan
cord. Finally, the kiln was ready for loading, All T needed was
somne green winsd o dry,
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|~ Two probes are hammered into a board in the middle of
;_) the stack. Wire leads are run out of the kiln, where a
maisture meter can take readings. Sensors allow vou to
maonitar the wood without having to open tha kiln,

=7 With the help of a friend, | set the roof on the kiln, The
ramovable roof hooks over the peak and is secured with
scraws through a cleat on the side.

LoAD THE KILN

Loading the kiln is a breeze with the roof and front panel
removed (Photo 4), IF you're dryving Chv{:L-i::u!u‘ ol
such as oak, use an end sealer (see Sources, helow) on the
wood before it's stacked, Note: Be sure 1o stack the wood o
leave at least a Gdin, airspace in front and back and under
the fan plenum.

I added a conple of remote sensors in the middle of the
stack so | could tell when the wood was dry without having to
open the kiln (Phow 5). 1 used a commercial kit (see
Sources). You can substitute two nails
them about an inch apan and driven o one-quarter depth of
a board, Atach awire w each nail with alligator clips and run

thermn out a hole in the side of the kiln. To take a reading, sim-

for the sensors; sel

ply clip the wires onto the prongs on your moisture meter.
When you're done stacking your green wood, attach a plas-
i sheet o the botwom of the fan plenum and drape it over the
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BLAcK A
PLASTIC /
SHEET f-‘

(' | topped the stack with cement blocks painted black for heat
]ahsurptiun.The weight from the blocks raduces warping in
the drying wood. A plastic sheet attachad to the plenum and
draped over the top of the stack forces air through the stack.

Vents allow moisture to escape during drying. Thay ara
_J) closad toward the end of the drying process to help maxi-
mize heat and gat the wood down to the target 8 percent MC.

stack (Fig. B}, The plastic directs the air so it droulates through
the stack. Weight the stack down with cement blocks {Phow 6),

Run an extension core from the outdoor timer to the fan
through a hole drilled in a side panel (Fig. B). Auach the
fromt panel and the rool (Photo 7) and set the venis (Phou
B, Your green wood s on its way to being kiln-dried.

Sourcas  McFeah's, (B00) 443-7937, wwwomicheslys.com NoCo-Rode
Dorvers, #2 x 2°L, dHX-0222 51 sa. Prohtax No-Co-Rode Dekkers, 88 x 2-1/8"
self-drillng, flathead scraw, #OE27-FPX, package of 100, 88 Promaster No-Co-
Fode Saw Tooth Screws, #8 x 1-1/27, #0814-FAX, package of 100, 34, Sealing
VWiashers, #0800-G5W, package of #5, 81, » Charley’s Greenhouse & Gandan,
(B00} 3224707, wwiw chareysgreenhouse.com  Multiple-authet tirmes, #3360,
F30. « Masco, (B00) B58-0585 wwwwakasco com 1240, vantilabon fan,
HCTI00EN, §120. = Lignomat, (B00) 227-2108, www ignomat.com Kiln
Packagr 1-rminkLignd EAC, par of PKB-Probes, 6 ft. PE-mim cable, # E-11
L1686, = Woodcraft, (B00) 225-1 153, wwwiwooderaft.com Green wood end
saaler, #1265305, 1 gol., £20, » Home Certers Fibesglass roofing panets; treat
&d lunriber, treated phywood and insulation



OVERALL DIMENSIONS: TOR"W X 7R3/ T 417D
aterial Part Name Oty. Dimensions Material Part Name Oty. Dimensions
2ireated A Side stud 2  BB-3A°C Zudtreated Y  Foor stud 3 105°
B Side stud 2 B8 £ Roof end rafter 2 8317
C  Side stud i ¥ i treated  AA  Roof rear lip 1 1
D Sidetop plate 2 H0-15f18 = fx6 treatedd ‘BB Platform 3 13
E Side bottom plate 2 12" treated plywood
F  Fioor piate 1 W CC Back (mxerior) P A x-T
6  Front and back wall plate 4 108 00 Back strip laxterior] 1 17 x T-1/T
H  Frontwal std 8 s EE  Back (interior) 2 AFXTr
J Back wall stud ] L FF  Back strip (interior) 1 by
K  Back wall blocking 4 14-1/F GG Floor 4 457 x 407
L Roof plate 2 1E HH Foor strip 2 40 x 17
M Roof rafter 4 53-11r Jd  Side (exterior] 2 417 % 7R3
N  Roof blocking 5 19-13/16° KK Side (interior) 2 36 x T
P Plenum plate 2 104° LL  Front (exterior) N
0  Plenum stod B i MM Front strip {exterior) 1 3 %1
R Plenum cleat 2 51515 NN Front (interior] 2 WEx3NT
S Fanshelf 3 17 PP Front strip linterior) 1 12" % 33-1/T
T Fan shelf mount 1 A aa  Fan plenum 1 4w B
U Wallcap 4 1-1/4" x 1-1/4" x 108° RR  Fan plenum strip 1 W x -E
V' Roof-attachment cleat 2 571116 55 Door 4 E3Erxr
W Door track 8 5" TT  Roof panel 5 5T 5T
X Door handle R ¢

* Maasure to long posnt of 45-degres cut on the end. ** Messure from fong point on one 45-dagree and to short podnt on ather 45-degree and. *** Rip 2x2 stodk at 45 degrees

wooD CutTing Diacram 14 SHEeTs OF 1/2" x 48" x 96" Trearen PLywoon

LT
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Safe Drying Rates above 30% Moisture Content (MC)

Species Maximum Rate of MC Loss Per Day
Beach 4.5%
Birch B1%
Hard Maphe 55%
Soft Mapla 13.8%
Red Cak 3E%
White Cak 5%
Walbnut B2%

The maximum “safe rata” for 2-in. hardwood
lumber can be obtained by dividing the 1-in. safe
rate by 2.5. Thus, the 2-in. safe rate for baach is
1.8 percant moisture content (MC) loss per day
(45 + 2.6 =18} A '
Excerpted from "Frocessing Trees to Lumber—iar the
Hebbyist and Small Business™ by Eugene M. Wengert and
Dar:A. Meyer, wwwiwoodweb.com, Chck on The Wood
Daoctor, Kiln Operstion, Processing Trees to Limber.
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