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SGl.s.r Timber Kilns 

As the costs at building materi~ls rise and their demand be~ns to 
. ~ 

produce scarcltty, the need to inCrease the efficiency o:t their use 
'1 

becomes apparent.. Timber.; a basic material in rural building" is f.::el-

ing these pressures. If it is to continue to playa .maior- role in. 
rural:. housing its use must be rationalised.. In, this paper we discuss 

ways at. improvd.n.g the quality and l1:te span. of. this material. 

Seasoning. 

~he simplest and cheapest method tor. improving. t·im.ber quality is 

through. proper drying or seasoning. The term seasoning suggests the 
. . 

traditional practice of keeping the fresh cut timber for a season to 

allow it. to dry'before using it for building or carpentry. Through 
this process water evaporates from the cells of the freshly vut green . 
or wet timber,- giving it greater rigidity and strength.. Seasoned 
timber is mor~ disease reSistant,. shows less sign_of crackingJ.- bending 
or warping, ts much more workable,. and holds nails better. 

Initial moisture content in green wood can be found to be anywhere 

between 30 to 80%.. Optimum moisture content for timber tor building 

or earpentry is about 12%. although 15% is acceptable for most struc­
tural purposes .. 

In mnay rural areas in developing countries timber is used wmthout 

proper seasoning.. Timber is often left to dry in the open' •. in con­

tact with the ground,. and improperly stacked. !he quality and usable 

life of. building, particularly roofing and' joi~ery' (doors and windows) 
could be greatly improv.ed by the adoption of rationalised, simple and 

law-cost seasoning methods. 

Air :Drying 

The simplest of all timber seasoning methods is air drying. This 

method merely requires timber to be kept off the ground and stacked 

:)..oosely so that air can pass around and between log.s or planks. A 

simple pitched roof with an ov.erhang is required to shed water,: and 

protect timber from direct solar radiation. 

Air drying can bring timber's moistUre content to below 20%, depending 
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on climatic and humidity conditions., Air drying normally takes sev­

eral months. Timber cut in the late fall or early spring can be 
ready for use in the early summer ('f.all cutting is normally rec.om­

mended). 

Solar Kiln 

Kiln seasoned timber can., under controlled condi.tions" be brought to an 
optimum moisture content relatively quickly with. the minimum or crack­

ing, splitting or warping.. Kilns are normally heated by' combustible 

fuels t often employing a contained steam syst,em. This requires a 

separate boiler and combustion system and radiators within an enclosei 

timber storage chamber.. An electric fan normally provides air circu­
lation;and ventilation. 

• 
K1.lns of this type are of a relatively high c;ost and the mechanical 
systems require' careful design and maintenance ... A maj,or problem is 

their continuous energy consumption,. particularly in many developing 

~'gions where fuel is at a premium: and must be imported from outside .. 

',Fig. 1 

Experimental 
Solar Timber­
Drying Kiln 

Puerto Rico 

This Drawing Illustrates the Main Components of tbe 
Lumber Dryer:' the Four Fans, the Blackened Metal 1 
Sheet P.bsorber and the Louvered vents, 
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Energy !rom the sun.la radiation a.an be utilised to season timber in 

a solar heated kiln. A tew' suclL kilns liav,e been tested in India,.. 

Japan t . Africa, and Latin America.. c:osts are onlY' a little more than , 
air dryinK sheds and show savings o'f:e!l~t.1:ricially heated kilns of'· 

about 60% in construction. costs and oyer 75% in fuel costs.. In these 

prototype designs solar enera either supplements or replaces the com­

bustible fael heater" and leaves only the electric fan v.entilation 

system. to be run by an external energy source. Solar kilns use large 

quantities ot low tem.perature heat at about. 60oC., to produce rapid but 

aontrolled seasoning ot timber. 
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Comparative Performancre of.. 
Various Drying Techniques 

·c. 

Drying 

on the Leaving 
Side 

Samples on 
Air Side Solar Heated 

Pre-dryer 

Drying Time (days from i9 May.1960) 
I 

20 30 40 50 

Comparison of D!:"ying CUrves for Air-Dried 
and Kiln Dried (calculated) Lumber with 
Those Obtained for Lumber in Charge 1 Dried 
in the Solar Heated Pre-Dryer. 
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Solar kilns are able to attain optimum moisture content and increase 

the drying rate ot timber ov~r the air dried method as well, as contro~ 

craCking and warping. Drying times can be reduced by 60% oyer air 

drying" and moisture contents as low as 7% can be attained,. a figure 
wel~ below that possible by: air drying. 

2 .. 5 cm. thick planks can be dried in about 30 days" from green wood 
to an optimum: moisture content !'or building of: 12%. '7.5 cm.x 10 cm. 

structural timbers' can be dried to 12% moisture c.ontent in 3,0. to 4-' 
days, depending on the type of. wood. 

Fig. 3 
Experimental Solar K1ln 

'--, , 

Madagascar 

Airflow 

Veritila tors' 

3,20 m 

Air Inlets 
East Wall 
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'~-
,Ifo<~=;=======! 1,25 m 

Figure 2. Section 
View of the Lumber , 
Dryer 

Section view 
of the 1 urnber dryer Air Outlet 

Materials of construction: 

Drying Chamber: 

Location: 

Transparent cover: polyester reinforced clear corrugated fiber 
glass sheets, 0,9 m thick 

Frames: pine boards 

Insulation: none 

Trays: 2 cm thick wood lath shelving 

Tannanarive, Madagascar 

Latitude: 
Longitude: 
Altitude: 

100ss'S 
47 0 32'E 

'1433 meters 
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A solar timber kiln will be effective for about 8 months of the year 
in most climates and lonKer in hotter and drier regions. Tests carried 
out in Rajastan, India (lat.250N~.) showed that during summer,.> temp­
eratures can' be developed in a solar kiln which are lOoe. above am­

Dient air temperatures when, drying green wood and 20°C •. above as wood 
approaches its dry state.. S1lII1larly in late tal~ (November) the kiln. 

can devel.op 15°&. excess with green, timber and 28°e .. ·excess with dr1.er 
timber .. 

\ Fig .. 5-

Fig .. 4 

Experimental 
Solar Timber­
Drying Kiln 

; Dr'avd.n,9-"Showing the Kiln Working as (A 
i· (A) A Single Pass Forced Air Dryer; 

(B) A Recirculating Air ,Dryer with, 
partial ventilating . 
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Fig •. 6. 

Development 
Workshop"s 
Prototype 
Solar Kiln 

Iran 

Naturally Ventilated-Solar Kiln 

Prototype Design by Development Workshop 

Solar kilns designed and tested to date" though utilising tree energy­

in the torm of solar heating. have employed electrica~ fan powered 
ventilation systems not unlike those used in the expensive fuel fired 

kilns... In the s:illar systems described over 1/3 of. the initial c.on­

structi'n eost goes for the taa and motor apparatus and almost 80% 
of annual running costs are for energy.. As electricity is as yet un­

available in many rura18ar.eas in Third World Countries the kiln de­
sign bec.omes complicated with the addition o~ a separate generator 
or petrol engine to operate a tan .. \ , 
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The system proposed here is designed to utilise thermal convection 

t.o -v.entilate the timber in the storage chamber. The structure is 

built into an exposed south face of a hil~ or slope. The design in­

corporates a s&lar-col~ector air heating Rane1 as a pre-heater. Air 
is drawn through an adjustable air intake strip-opening at the base 

of the pre-heater. Air passes OVBr and under a bla~ metal sheet 

which heats up due to so1ar radiation. The air draws heat trom the 

pane~ and flows naturally upward due to c,onvection principi.es. The 

efficiency of this kind of collector (i.e. ratio of useful heat ab­

sorbed into the air stream over energy transmitted through the glaz­

ing) is between 64% and 88%. This pre-heated air passes directly in­

to the timber drying-storage chamber at floor level. 

The drying chamber is a green-house like structure" built on, an east­

west axis, against the side of the hill" with a single-pitch roof 
faCing south. The roof glazing must be of a translucent materia1 

which wi11 diffUse direct solar radiatioa which might damage boards 
exposed at the top of the timber pile. Timber is loaded or unloaded 

'. through large doors at the east and west end walls. 

B7 digging the storage-drying chamber into the side of a hill and us­

ing stone or brick materia1s with a high thermal mass,. heat will be 

retained in the floor and back wall, and re-radiated into the chamber 

at night. Both inlet and outlet openings must be closed in the even­

ings to trap this heat. 

A ventilation tower extends sev~ral metres abovs the drying chamber 

and opens onto the north w~. Conv.ectional air movement through the 

system is due to a stack effect" much like a chimney. The higher the 
exhaust opening the greater the p~essure differ.ntial~ hence the great­

er the warm air movement through the pre-heater" the drying chamber Ie. 

and then the v.enti1ator shaft.. The v.entilator is oriented at right 

angles to the prevailing breeze. In windy conditions a wind trap at 

the top of the ventilator directs air. horizontaIly aaross the mouth 

of the tower. This air streaa creates an additional low pressure 

within the shaft, which sucks the air up and through the system at 
an increased velocity.. Increased air movement improves the drying 

rate of the timber. During calm periods convection and the "stack 

effect" once more take over and induce air movement and help drying. 
\ 
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The naturallT ~entilated solar kiln: described here should be cheaper 
to build and maintain than pr.evious solar systems, and hav.e the ad­

v:antage of: being completely autonomouB" requiring no external energy 
inputs at the operational stage .. 

The solar kiln, linked with a timber mill and carpentry workshops form 

a small-scale industry suited to the aims of: a de centralised ec.onomic 

rural dev.elopment program. Such industries, depending on little ini­

tial capital outlay and exploiting local renewable resources" can 
employ many of: the growing rural population. 
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