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An introduction to drying wood using a Solar assisted kiln.
p e (ylig0] o B sl 00 eolitwl @b (oSl Sl )Le 51 Jad ol jo 1azgF
49 WS Zolas g olessl) jiie OIS et plesy 650k 4 l) Glex e
il LolSS Ghgr e Sl gl 5 Gz lgie

FCmmnzy (Gl y95 895
What is a Solar Wood Kiln?
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Conventional “Heat & Vent kiln” with the heat needed for drying
supplied by solar energy rather than fossil fuels.
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In conventional wood kilns, 66% of all the energy used in produc-
ing dry wood planks is for drying alone.

Using a Solar Wood Kiln, the energy used in the drying operation
can be cut by more than 75% to £4 / m? (or less)

Solar Kilned wood has a higher value, high quality, and costs a lot
less to produce.
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Over 1/3 of the volume of freshly felled timber is water
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To be in equilibrium with its surroundings when in use, most of
this water has to be removed.
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Desirable moisture content values from BS 1186

ao, YA BVP > 15 8 ,las Exterior Joinery - 16 to18%
Garden furniture — 16% 2oy VP 2l plele
Internal furniture — 10 to 12% Ao, 3 VWY E Yo 3 lels
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As wood dries it shrinks — unevenly!
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Growth characteristics are amplified during drying
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Wood dried too quickly can split inside and out!
5,5 Sz 0,55 yol, UYTUP b 1>
Why kiln dry timber ?
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Wood in very humid area will not “air dry” below about 18-20%.
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To avoid too much distortion!
Wood used in heated buildings needs to be a moisture content of
9-13%.
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Moisture movenent from centre of planks
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Warm Air Flow
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Heat _ gets moisture in the wood moving.
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Air Flow _ supplied by electric fans _ transfers heat to the wood
and takes away moisture.
198 55 S92 50 Casb) Glie - Casb,
Humidity - the amount of moisture in the air.
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Moisture Content Measurement
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Wood below 35%:
Measure the electrical resistance of the sample to find the moisture
content.

Moist Air



5 S 39) s ey 5l AT 5 YL Y Ts Cusby w1

Wood above 35%:

Resistance method does not apply.

Use “oven dry method”

Privileges of Solar Kiln

Privileges of Solar Kiln
Low running cost

- £2 per week

(or less)

High quality

- low degrade
Performance

- from air dry to 10-12%
between 8-12 m? / year.
Low initial cost

- about £1500 in materials for 2 m? kiln.
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Solar Wood Kiln _ Disadvantage
Ol Al peee Jlo 5lole Vo4 sgase il (Sis 4y oliiws (gl p
(Cwl oS Lo e 1988 50 (Jg ol (LK) jaiS 5o Cudgaome
Limited to about 7 months of good drying per year.
SYloszr 4 sl gaiile; g o
Management of wood supply:
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Felling, milling and air drying during winter months.
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Storing kiln dried wood in polythene sheeting or in humidity

controlled atmosphere.
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Solar Wood Kiln - Theory
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Temperature in a Solar Kiln is difficult to control
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Control of humidity = Control of Moisture Content
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Heat + Air Flow + Humidity Control = Wood Drying
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Solar Wood Kiln — How it works
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Sunrise:
Fans switch on
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Circulating air:
Warms up
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Air flows through wood stack:

Wood heats up
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Air circulates:

For further heating up
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Moisture in wood:
Released into circulating air

Venting:
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Cool air drawn into kiln
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Warm moist air vented out of the kiln
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Cool Air In:

when cool air is heated up its humidity drops,
when mixed with the already circulating air
the overall humidity falls _ moisture content
falls

Warm moist air out
Wed 95 59 Gl pas plSe
Ngd go Ghgels Loy
Sunset:
Fans switch off




Solar Wood Kiln - Construction
Dimensions:

4.2m. wide

2.0m. deep

2.4m. high

Capacity: 2.0 cu.m.

Solar Collector:
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Box profile roof sheeting, painted matt black.

Fans:

2 x 450mm. Dia. 250w.
Orientation: South
Glazing inclination:

equal to site latitude, 56°N.




Built on a reinforced concrete slab - polystyrene insulation _ extra
thickness for perimeter walls and wood stack.

Timber frame construction —
Plywood sheathing on inside.
100mm. insulation fitted between studs.

Vent holes cut into rear wall




Rear of kiln _ showing cowlings for inlet and outlet vents _access
door to humidity control and wet/dry bulb hygrometer.

View through insulated access door during loading with 32mm.
Chestnut.

Plywood baffle: protects wood from heat of collectors,
supports circulating fans, simplifies air flow.

Level concrete floor:

helps to keep wood stack level.
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Kiln drying “for free”
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Solar Wood Kilning In the UK.

Operation limited to between April and October.

Construction quality must be very high, to withstand weather
extremes.

Insulate as much as possible for heat retention.

Kiln must be air tight, for heat retention and humidity control,
small leaks can effect humidity levels.

Manual venting is cheap and works well.

Automatic humidity control can be useful, but variables are
difficult to define.
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Solar Kiln - Measurements
Humidity:
Wet/ dry bulb hygrometer:
when inserted in air flow will give fairly accurate measurement of
relative humidity.
Moisture Content:
Temperature compensated Moisture Meter.
Insulated sensors allow moisture content to be measured in remote
parts of the wood stack.

Solar Wood Kiln _ Operation

Typical Day:

Sunrise _ timer and thermostat switch circulating fans on.

Early morning - measure moisture contents, max / min temperatures
and humidity.

Decide on optimum humidity, based on species, thickness etc.
Morning/Early Afternoon - allow kiln to heat up- 40°C to 50°C
Mid Afternoon - Read humidity from Wet / Dry Bulb Hygrometer -
open vents just enough to lower humidity to required level.
Evening / after sunset - close vents, switch off circulating fans.

Solar Wood Kiln - Graphs - Douglas Fir - May 1997



Wood Drying Quality

Very high drying quality is possible
due to:

Slow drying rate compared with
conventional kilns.

Temperature drop overnight forces
humidity to rise. Causing a degree
of “reconditioning”, a relaxation of
drying stresses in the timber.




Early morning condensation on inside of glass.

How much is a Solar Kiln

Example: for a Solar Kiln with a 2 cubic metre capacity:
Materials cost for fans, control gear, glazing, framing, cladding
and concrete base.

About £1500 to £2500

Installed cost — on prepared base, with fans and controls powered
from mains.

About £4000 to £5000

Stand alone supply (kiln drying for free!) — Typically hybrid Solar
& Wind powered.

About £800 to £2000

What we can offer

Kiln Design & Consultancy:

Design and advice on Solar Kiln installations

Essential Kiln components:

Fans, collector panels, glazing, control gear, moisture meters
Short Courses:

Find out more about the design building and

operation of Solar Kilns

Plans:

Coming soon: plans on - How to build a Solar Kiln
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28m? Kiln in Belize, British Honduras.
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Combined Air & Kiln drying building
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“Nomad” kiln, assembled around wood stack.
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Large Scale Solar Kilning in Australia.
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Australian kiln made using an insulated container.
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