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Introduction

Freshly felled timber contains water in the
form of moisture normally above its fiber saturation
point. Most of this water has to be removed before
making a solid wood product from it, in order to
obtain satisfactory performance during its use.
~ Seasoning of timber is essentially a drying process as
nearly as possible to the moisture content warranting
equilibrium with the prevailing atmospheric
conditions in service. Using the freely available solar
energy as a heat source for seasoning of wood caught
the imagination of various workers around the world
for a long time now (Chen et al., 1982; Plumptre,
1967; Steinmann et al., 1980, 1981; Tschernitz and
Simpson, 1979). Solar kiln for timber drying has
already become a useful tool for small scale wood
industry. Big wood industries have also started using
solar kiln as a pre dryer to steam-heated kiln for
economic gain as well as time saving. Though solar
drying of timber takes more time in drying the timber
to desired moisture content compared to
steam-—heated kiln drying, the drying cost in solar
kiln works out approximately one third of the cost in
steam - heated kiln (Pandey et al., 1992). Solar drying
of timber is best suited to rural saw millers and small
scale handicraft industries whose total selling
capacity per month is not more than 250 cft of dried
wood. In general, the quality of solar dried wood is
better compared to steam-heated kiln dried wood as
in solar kiln, wood gets time to release its drying
stresses every night. Control on drying stresses is
accomplished by conditioning treatments in steam-
heated kiln. In India, solar kiln drying of different
timber species has been tried by earlier workers also
(Sharmaetal., 1972 and 1980).

Solar drying of timber is solely dependent on
the ambient atmospheric conditions like available
temperature and humidity. Drying of timber with
same initial moisture content may take different
durations during different seasons of a year to reach
desired moisture content in a solar kiln. During solar
kiln operations, one has control over temperature
going beyond desired limit and humidity falling below
the desired limit. The attained low temperature
inside the solar kiln can not be increased without
Incorporating additional heating device. Maintaining

humidity inside the kiln lower than the ambient
without dehumidification pump or other appropriate
device is also not possible. These aspects have been
tried earlier (Pandey ef al., 1984) and the results were
found better; however, the cost of kiln and the drying
cost of wood in such kilns zlso increases.

During present study, drying of timber of
FEucalyptus tereticornis, Acacia nilotica and
Dalbergia sissoo in a solar kiln was conducted to find
out rate of drying and prospective hardening effect, if
any.

Material and Methods

The study was carried out using a 125 cft
capacity newly developed solar seasoning kiln
installed in the premises of the Wood Seasoning
Discipline of the Forest Research Institute,
Dehradun (Latitude 30°20'N, Longitude 78°04'E).
The kiln is having single glass walls and chimney type
heat vents in its south facing wall (Upretief al., 2009).
Full capacity kiln runs were carried out using radial
sawn 25 mm thick planks of Eucalyptus fereticornis,
plain sawn 25 mm thick planks of Acacia nilotica and
plain sawn 25 mm thick planks of Dalbergia sissoo
separately in the kiln at different times during a year.
E. tereticornis was dried in the solar kiln from 22"
May to 12" June 2007, A. nilotica was dried from 20"
September to 8" October 2007 and D. sissoo from was
dried from 6" November to 28" November 2007. The
planks were sawn from the basal logs of the mature
trees. The logs were end coated with bitumen paint to
avoid end cracks in subsequent drying of planks.
Wood stacks were prepared as per standard practice
using 25 mm thick spacers. Four end matched kiln
samples of 750 mm length were kept inside the stack
for assessing the progress of drying on daily basis.
During the day time the rising temperature was
controlled by venting operations so that it could not
rise above the recommended maximum temperature
prescribed in seasoning schedules in 15:1141 of 1993
for the species studied. The relative humidity (RH)
was maintained to desired levels inside the kiln using
spinning disk humidifier. Prong tests and moisture
distribution tests were also conducted as per IS: 1141
of 1993 for keeping control on possible drying defects.
Moisture contents of kiln samples were calculated by
using the method as per IS: 11215 of 1991.
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Results and Discussion

The conditions inside a solar kiln are not easily
controllable as those inside a steam heated kiln. The
temperature inside a solar kiln largely depends on
that outside the kiln. The humidity, which also plays
an important role in deciding the drying conditions
inside the kiln, depends on the humidity outside the
kiln as well as the humid conditions contributed by
the wood stack inside the kiln. Keeping this in mind,
the ambient conditions outside the kiln were
monitored on a daily basis in terms of the maximum
temperature observed on each day and Relative
Humidity at 14 hrs on each day of seasoning for all the
three species. The average values are given in Table 1.
Figs. 1 and 2 give the actual daily maximum
temperatures and RH values (measured at 14 hrs) for
the three seasoning periods.

The kiln seasoning schedules recommended for
E. tereticornis and D. sissoo is schedule No. IV
wherein the temperature is varied from 42-55 degrees
with the RH conditions lying between 39 and 80 %. A
look at the Table 1 and Figs. 1 and 2 shows that the
seasoning carried out in June on E. fereficornis
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perhaps had the best ambient conditions to control
the parameters in the kiln among the three cases. The
highest temperature regime during this period
showed very little variation. The humidity also
maintained low values except for a few days towards
the end of the seasoning period. For A. nilotica, the
RH conditions outside the kiln were the worst. The
temperature regime outside kiln for D. sissoo, though
was low, the humidity conditions were not as tough as
during the drying of A. nilotica. Thus, as far as the
ambient conditions are concerned, the kiln was easier
to operate at the applied conditions during the drying
of E. tereticornis. 1t is to note that E. tereticornis,
being class 'A’' refractory wood, develops surface
cracks, warping and twisting during air-seasoning.
By adopting radial sawing method these defects could
considerably be reduced (Pandey et al., 1984) and the
same sawing technique was used in this experiment
also.

By applying schedule IV, it requires about 12-15
days to season wood material from above 60 % initial
moisture content (IMC) to 12 % Final Moisture
Content (FMC) in a standard steam-heated kiln. In

Table 1
Mean values of daily maximum temperature and Relative Humidity at 14 hrs observed on the drying days

Species Mean Max. temp CV (%) Mean RH at 14 CV (%)
(°C) Hrs (%)
E. tereticornis 37.6 (2.2) 5.8 27.5(12.8) 46.8
A. nilotica 30.4 (2.0) 6.5 56.3 (14.6) 26.0
D. sissoo 26.0 (0.9) 3.5 45.7 (5.2) 114
Note: values in parentheses give the standard deviation
Fig. 1
45.0
400

()]

% 35.0

= 30.0

g

£ 25.0

2

g _ 200

22 150

é 10.0

t 50

a

-.g 0.0 I T 1

< 0 5 10 15 20 25

Days of kiln seasoning
—e—E. tereticornis —— A. nilotica —&— D. sissoo

Daily maximum ambient temperatures recorded during seasoning



982 Indian Forester [August
Fig. 2
90.0
> 800
=
g 70.0
T 600
o
2 ~50.0
o R
E ~40.0 -
t 30.0
5
£ 20.0
< 100
0.0+
0 5 10 15 20 25
Days of kiln seasoning
| % E. tereticornis —®— A, nilotica —&— D. sisso0|
Daily RH recorded at 14 Hrs during seasoning
Fig. 3
Drying curve of E. tereticornis
24.0 ﬁ—f' - - { e et
: 1 T T
- 220 T 1 1 ——T +—
= ol 1 | || .
@
T 200 : e =
° ~ . 1|
(: 18.0 1 Bi } %
S 160 ‘ HER N -
_D ! i k\e‘_____‘\ | | =
= | i [ | |
14.0 I - i """wNH
12.0 : —— —f— +—
10.0
0 5 10 15 20 25
Days ofkiln seasoning

The solar kiln drying curve of E. tereticornis

the present study, E. tereficornis took nearly 22 days
to reach 12 % MC though it started from only 19.5 %
MC (Fig. 3). Thus the whole of the drying took place
below the Fiber Saturation Point (FSP) which is in
the range of 21-25 % for this species found in Punjab
and Haryana (Rajputet al., 1992).

However, D. sissoo dried from about 40 % IMC

to 12 % FMC in 24 days itself in the solar kiln despite
having a low temperature profile outside the kiln
during the experimental days (Fig. 4).

This is due to the lower refractoriness of this
species (Class B) compared to the high refractoriness
of K. tereticornis (Class A).

A. nilotica, though a Class B refractory species,
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is recommended a much slower drying under
schedule VI as where it is expected to dry from above
60 % MC to 12 % FMC in about 16 to 20 days in a
standard steam-heated kiln. In the present case, it
dried from a very low IMC of 15 % to 11.25 % in about
19 days (Fig. 5).

It is to note that both class B species in this
study were subjected to seasoning below their FSPs
requiring higher energy to release the hound water.

One of the tools to look at the capability of any
drying method is to look at the drying rates achieved
by the drying stack. Fig. 6 gives the drying rates
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calculated for the three species.

In the present study the drying rates were
calculated as percentage reduction in MC compared
to the IMC per days of drying. It was seen that the D.
sissoo samples which started from 40% were losing
MC at the rate of 5.9% (compared to IMC) per day
after one week of seasoning. Thereafter, this value
steadily dropped and approached 3.1 towards the end
of seasoning. The other two species, which were
already below the FSP lost moisture at much slower
rates. The values were 2.3% and 2% per day
respectively for E. tereticornis and A. nilotica
compared to their respective IMCs. These values
dropped to 1.7% and 1.3% per day respectively
towards the end of their seasoning.

The prong test revealed no visible
casehardening for all the three species at the end of

the drying experiment. The defects were also under
control due to slow drying in the solar kiln as well as
the timber gets time to release its drying stresses
during every night in a solar kiln.

Conclusion

The study reveals that, even refractory species
like E. tereticornis could be seasoned below its FSP in
a solar kiln. The fact, that no significant degrades
were observed, makes this a useful tool in seasoning
of refractory and moderately refractory species
studied here. Of the three species studied, the
moderately refractory wood of D. sissoo dried much
faster than wood of E. tereticornis and A. nilotica. The
cost of seasoning is obviously going to be much lower
compared to the traditional steam heated method in
absence of various expensive paraphernalia of the

kiln.
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SUMMARY

Solar drying of wood of Eucalyptus fereticornis, Acacia nilotica and Dalbergia sissoo has been tried in a single glass-
walled solar kiln. Of the three species studied, the moderately refractory wood of D. sissoo dried much faster than wood of E.
tereticornis and A. nilotica. All the three species dried at the rate of 2-3% per day below their respective fiber saturation
points. No visible case hardening could be detected after solar drying in any of the species.
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