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INTRODUCTION

OBJECTIVES

EXPERIMENTAL PROCEDURE

The following species of timber were employed for the study:
1 .
2.3.4.5.6.
7-8.
9-

10.

Garjan 
Champa

Dipterocarpus spp.) 
Michelia champaca) 

Cha pa 1 ish (. 
Sil koroi 
Gamar 
Civit
Gut gut tya (Bursera serrata) 
Bhadi 
Suruj 
Simul

Lannen coromandelica) 
Ccdrela toona) 
Salmalia malabarica)

Artocarpus chaplasha) 
Albizzia procera)

Gmelina arborea)
Swintonia floribunda)

RATE OF MOISTURE LOSS AND AIR DRYING TIME OF 
10 INDIGENOUS WOOD SPECIES OF BANGLADESH UNDER

TWO CONDITIONS OF EXPOSURE

The establishment of efficient drying schedules for various 
species is dependent upon the rate at which a given species loses 
moisture. This is, also, affected by the drying condition existing 
in a particular region at any given time of the year. The present 
paper deals with the rate of moisture loss and air drying time of 
10 indigenous wood species of Bangladesh under two conditions of 
exposure.

The objectives of this study were (1) to study the rate of 
moisture loss of 10 different species under open air drying and 
shed drying conditions and (2) to derive the time schedules for 
these species.

Air drying is an important mode of seasoning timber in 
Bangladesh where sawnjill owners and lumber dealers can hardly 
afford to possess modern dry kilns. Due to lack of adequate 
knowledge and absence of proper drying schedule, the method is 
not being practised effectively to get the best result. It is, 
therefore, considered 'partinent to study the air drying character­
istics of some of the important wood species of Bangladesh.
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COLLECTION AI7D ANALYSIS OF DATA

I? !

The air drying was started in the beginning of April, 1962 
and the observation was continued till March, 1963. Each sample 
board was weighed once every month to the nearest one tenth of 
a pound. Moisture content and specific gravity determinations 
were made on each sample board at three positions at two feet 
intervals at the end- of the experiment. Monthly moisture contents 
were computed on the basis of the final moisture contents. 
These values were averaged for the species under each set of 
drying condition and are presented in table 1. The climatologi­
cal data as obtained from the Forest Research Institute’s 
meteorological observatory are represented in Figure. 1. The 
equilibrium moisture content curve was based on monthly mean 
temperatures and relative humidities. The drying curves of 
different species under open air drying and shed drying 
conditions were constructed from the mean monthly moisture 
content data and are shown in Figures 2 and 3.

Fifteen cubic feet of each species of timber were . c■.
procured including 4 sample boards of 174" x 8” x 8’ size 
for each exposure condition. Tne experimental material was 
fresh sawn and free from decay. The sample boards were placed 
species wise in two consecutive tiers in the interior of the 
pile employing 172” x 1” x 16” stickers so that the boards 
could be removed once a month for measurements. Three tiers 
of buffer lumber were employed at the bottom and top of the 
sample tiers. Two buffer piles -were constructed out of the 
remaining lumber employing 24” long stickers. All the species 
were stacked in one pile to save large quantities of timber 
which would have been required if a separate pile was made for 
individual species = The pile foundation consisted of bricks 
and 12” x 12” galvanised iron sheet with the outer three inches 
bent toward the ground at an angle of 45° to prevent subterra-* 
nnean termites from constructing tunnels up the side of the 
pile foundation. One pile was located in the open air drying 
yard and was roofed with the treated lumber. The other pile 
was placed inside the air drying shed.

Monthly rate of moisture loss was calculated by taking the 
difference of moisture content values between two successive 
months. The rate values are given in Table 2. Typical rate 
curves for gutguttya"and chapalish under open air drying and 
shed drying conditions are shown in Figure 4« Linear regression 
equation was derived from the observed data on moisture content 
and square root of drying time. The regression equations 
together with the correlation coefficient (R^) are tabulated 
in table 3» From the regression equations, the time required 
to dry from green to 15% moisture content was calculated for 
each species under each drying condition. The mean specific
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DISCUSSION OF RESULTS

Analysis of variance was performed on the total drying 
time from initial to 15% moisture content to note if there was 
any significant difference in drying time between species and 
between open air drying and shed drying conditions. The 
results of the analysis of variance are shown in Table 5 and 
Duncan's multiple range test in Table 6.

gravity and total drying time to reach 20% and 15% moisture 
contents are presented in Table 4-

Initial moisture contents of different species -were found 
to be highly variable (T able 1) . Gamar had the highest initial 
moisture content of 109-6% and 100-3% in the case of outside 

• and inside stack respectively while the same for chapalish was 
23«5% and 41«9% only- It was observed that the rate of moisture 
loss was maximum in the first month (Table 2). Gamar exposed 
to outside showed the highest drop (82.1%) in ipoisture content 
in the first month- Chapalish under the same condition of 
exposure experienced 8.2% reduction in moisture content. These 
values were largely dependent on the initial moisture content. 
It was further observed from the regression coefficient in 
Table 3 that the rate of drying was faster under open air 
drying condition for .all the species as compared to that under 
shed drying condition. It is to be noted that the regression 
co—efficient, in the present case, is an indirect measure of 
drying rate. In the second month, instead of drying, some of 
the species, viz., suivj, civit, chapalish and simul picked up 
moisture. It is seen from Figure 1 that the months of June, 
July and August had the highest relative humidity (over 85%) 
of the year corresponding to equilibrium moisture content of 
17*5% and above. During those three months drying practically 
stopped in almost all the species and the drying rate was not 
consistent rather it was negative in many cases indicating 
that there was a gain in moisture content. The months of June, 
July and August were the wettest months on account of heavy 
rainfall characterized by high humidity (Ali, et. al., 1970)* 
These months may be regarded as non—drying months. Stacking 
timber for air drying during this period should be avoided.
At the end of the first month of drying five out of 10 species, 
viz., champa, suruj, civit, chapalish and simul dried to 20% 
moisture content while gar Jan, koroi and gatnar were below 30% 
moisture content and the remaining two species, viz., gutguttya 
and bhadi had m.oisture content above 30% (Table 1) .

In the present study it took upto about 9 months for 
gutguttya, 6 months -for bhadi and about a month for champa, 
suruj, civit, chapalish and simul to dry to 20% moisture content. 
Ali and Wallin (1963) estimated that 1” medium density lumber
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Table 3«

Species

0.99Inside
Gutguttya

O.98Outside
M = 32.11-6.01 l/T 0.97Inside

.Gar jan
M = 36.73-7-87 j/T 0.97Outside

= 29.64-5.33j/t 0.99Inside M
Koroi

M = 33.51-6.50 |/T 0.97Outside

0.99M = 48.6I-9.56Inside T
Bhadi .

M = 53.77-12.351/T O.98Outside
M = 31.40-5.24 |/TInside 0.95Champa.

= 35.92-7.46 i/tOutside M 0.94
Inside M = 30.42-4.99 0.94T

Suruj
M = 3i.57-6.O4Outside T 0.97

-..M = 29.72-4.84Inside 0.91
Civit

M = 33.08-6.71 |/tOutside 0.95
M = 28.31-4.69 /TInside 0.95Chapalish
m = 29.73-5.84 frOutside O.96
M = 28.7J-5.23Inside T 0.97Gamar ' .
M = 35-75-7.25 /TOutside O.98
M = 32.10-5.83 |/TInside 0.93Simul
M =, 40.22-8.421/T 9.87- -

&

Regression equations and correlation 
coefficients of different species.-

$ Correlation
$ coefficient
5 R2

2 Exposure 0 
condition J

i________ J
*

Regression equation

M = 46.90-9.19 |/T
M = 52.17-11 -65|/T^

____Outside
* M = a + b|/7F 

where M = moisture content (%)
T = drying time (month) 
a = intercept
b = regression coefficient
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Table 4. Drying periods of different species

^Exposure}
Q condi— W
Q tion Q

Species Time in months to reach

8.61 11.62Inside 0.73 12.07
Gutguttya

Outside 0.69 8.31 10.1810.36
0.62 8.35 8.12Inside 1.79

Garjan
0.64 1.92Outside 7-71
0.66 1.28 7.567.66Inside

Koroi
0.63 8.35 7-78Outside 3.53
0.61 6.03 12.3911.91Inside

Shadi
9.860.60Outside 10.205.37
9.800.91 9.41Inside 0.47

Champa
7.84O.89 7.56. 0.51Outside

0.46 0.87 9-17 9-55Inside
Suru j

7.58O.87 7.510.51Outside
O.840.48 9.249.24Inside

Civit
6.80O.84 7-240.49Outside

8.088.559.860.47Inside
Chapalish

6.35O.46 5-930.77Outside
Inside 6.927-421.220.41

Gamar
8.188.210.41 4.34Outside
8.588.780.880.34 ‘Inside

Simul
9.18 SvOOO.850.35Outside

Sp. gr.
Green Vol)

4

G20/0 m/c. 5 15% m/c $ T m/c 
Observed )g( Observed Calculated)
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Table 5-

I I 0] BF 0 MSS F SignificanceEffects SS
139-2488 4-6215.,4721Species 9 ***

10o141 33.9955 ***Exposure 33-9955

72 241.3809 3.3525Residual

182- 414.6252Total

6.Table

*

Gamar Koroi Gar j. Chap. Sim. Sur. Civ. Cham. Gut. Bhad.
7.66 8.35 8-55 8.787-42 11.629-17 11.919 = 24 9-41

*6.2: Summary of results for outside shed data
Chap. Civit Garj. Sur. Gam. Kor. Sim. Bhad. Gut.

6.80 7.587-565-93 8.217’31 8.35 9-18 10.36;10.20

*6.3: Summary of results for combined data
Chap. Gam. Garj. Kor. Civ. Sur. Cham. Sim. Bhad. Gut •

7 .-82 7-83 8.007-24 8.02 8.39 8.49 10.659.27 10.99
<

Analysis of variance on drying time 
at 15% moisture content

*Any two means not under scored by the same line 
are significantly different.

Cham.

0.1; Su?rp"’.ry . C j-.5f,-ult.> J -r m 1’
6.1 : Summary of results for inside shed data

Buncan's new multiple range test on 
during time at 15% moisture content

***Significant at 0.1% level of probability.
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TYPICAL MONTHLY RATE OF MOISTURE LOSS CURVES.Hg. 4:

Legend:
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Outside -SS-
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■CONCLUSIONS

i)

REFERENCES
4 1968

1963

The rate of drying was maximum for the first month 
for all the species under both exposure conditions»

Five out of ten species dried to 20% moisture content 
in about a month. Gutguttya and bhadi were the slowest 
to dry.
There was close agreement between the observed and 
calculated drying time at 15% moisture content.

Bulletin 1, Wood 
Rak.For.Res.Lab., 
of Pakistan.

M.O., 
A. and

vi)

v)

"Kiln schedule development employing 
linear dependency of temperature and 
rate of drying on moisture content for 
mixed tropical hardwoods of East 
Pakistan". Bulletin 2, Wood Seasoning 
Series, For. Res. Instt., Chittagong. 
Govt, of East Pakistan.
Air drying procedures for wood products 
in East Pakistan, 
Seasoning Series, 
Chittagong, Govt.

1. Ali,
Samad,
Wallin,*W.B.

The between species variation in total drying time 
to attain 15% moisture content and also the exposure 
conditions were found to be highly significant.
The derived drying periods appeared to be much higher 
for all the species under both open air drying, and 
shed drying conditions because of unfavourable weather 
condition during the middle of drying. Drying, in fact, 
stopped in many cases after the first month of piling. 
This is due to the fact that from the second month 
upto the fourth month (i.e., June-August) there was 
high relative humidity resulting from rainfall during 
these months. If the timbers were stacked during the 
active drying period, the drying time would have been 
reduced appreciably. It is, therefore, suggested that 
air drying should be carried out during the favourable 
weather conditions (i.e., November—March) to get the 
best result.

The drying rate as evidenced from the regression 
co—efficient was faster under open air drying condition 
in all cases.

2; —1-i^— --- - and
Wallin, W.B.
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19693.

SUMMARY

Sattar, M.A., 
Ali, M.O. and 
Talukdar, Y.A.

T? v?T<X) g vTC^a ^TVF TUTTwlT O UHi ^vTUTHT ^TJT 
^cjy^FT s^T I ^TT(?I via ^ftOTSI

uT<X)TT vT&si CwhT vK-r <ft W ^0% (TTSu tf^CiT i s^S^C?, ^<TT TOtfsT
*ru ■qCwW’U u^r via ^vt^tt <ra;«ft ftq i utst ctex ct, "fttjTQu*•
vft IvTcTTn? *]cf ^IWT? *714 vl TOT ^<*pTv I Ql^ftu q?^T WTcIT

vft u?c3F%u i eft uiaovr vT& <^rit cpr’rrrir vrfc ^vTcsrnr 
nft^r ^rcsr c£vtoj v<tt ^ode i

"Air drying studies on 1 & 2‘* 
garjan lumber”. Forestdale News, 
Vol. II, No. 1, pp. 29-42.

The rate of moisture loss and drying time of ten Bangladesh 
wood species were investigated under two exposure conditions. Drying 
was most rapid in the first month and five species reached 20% 
moisture content during that period. After first month, drying 
practically stopped due to monsoon. Variation of total drying time 
between the species was found to be statistically significant. 
Drying was faster under the open drying condition in all cases. 
It is recommended to air-dry these timbers in outside shed during 
active drying period.


