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Effect of density of green wood and high-temperature drying time
on dispersions moisture content of Sugi square-sawn timber with a pith -

Yasushi NAKASHIMA
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High temperature drying over 100C has been introduced for a decade as an effective kiln drying method for
Sugi square-sawn timber with a pith. However, controlling final moisture content (MC) within a suitable range still
remains as a strict problem for the practical production of kiln dried Sugi timber. Classifying of timber by its density
before drying is one of the solutions for this problem. To set proper reference of density for classifying timber, the
effect of density of wood and high temperature drying time on dispersions of final MCs should be clarified. In this
study, 1016 Sugi full-scale samples with wide range of densities were high temperature dried at four drying time
levels (36,48,60 and 72 hours), and their final MCs were measured. As a result, distribution of final MCs can be
predicted by drying time and density of green wood. Thus, the proper reference of density for classifying timber,
corresponding to the high temperature drying time, was established for producing the dried wood that satisfies the

Japanese agricultural standard for timber.
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Table.1 The number of samples and drying time for each drying conditions
W 5%
Dryingi%ﬁ?;ﬁ D.T.36 D.T48 D.T.60 D.T.72
R IAZ
Number of samples tested 300 371 295 20
ABREDTE o 115X 11.5%400 115X 11.5 X 300

Size of samples

EZBRRE100°C, SEBKRE100°C, SHFfH

AEEH
Condition of steaming

Dry bulb temperature is 100°C
Wet bulb temperature is 100°C

Steaming time is 8 hours

BREE o

Dry bulb temperature 120 120 120 120
EIKRE o
Wet bulb temperature c 9 90 90 90
=m E AR I )
High temperature hours 36 48 60 72

drying time




BFML R No13, 2005

SRl FERE R (250) ERBREL, WoGEENDT T
DM R EZ DT OXTRD 2,
DWR=N, /N, x 100
DWR : Drying Wood Rate (RzZMfA1# %) N, 1K
Do MNHEHE R DTIC0 AT 52 B N, I N HT
125D 7K ER15% LT O BRIk 5L

ST A BB SE 0 HA AP T TR, w2k
DERFRAEIZE T, HHDI%Y L FIRE N7
BRBUTFTTHLI L2 AMEMNTLEL TS, £ T,
R D53 BIILHE T, BEIREMED90% DL Lk 72 B M E K
Do RIFEHERLE L, WM R D 720

3 mRLEE

3.1 EMBECEIEKELEDOREF

B — 1AM B D L 3 A & RE R ISR T
FERRREH I X 597, A EEEIZ0.65 g/cni & B &
LT, /1040 g/cni? S5 AK0.90 g/cmt DFEFHIZH
i L7z

B — 212, REBRKOEMEE L WM EKEOMRZ
Y EMEE LS KRFEIEVIEOMHBEGRE R
L7zo /2, BBEMICE ST, LA &KEITY
HERREECIEOMBBEKREZRT I ENLY,
B X B0 BRI, W EKERIC & B 45 i
BEMBIZ, ED) EREEZE-IITEHLEER D,
3.2 fEENUEKEBESHICRETZERED
B

F— 2 1A EATY SRR O PIGE & Go R S RNR
Fo AL LYY EREOTFIYMIL, HREEHIRL 2513

K—2 HBRFMRIOEECEKE

19

-X--D.T.36
—— D.T. 48
—{}— D.T. 60
—0— D.T.72

Frequency (%)

SO
Ty

0 =3 . : : :
0.35 0.45 0.55 0.65 0.75 0.85
EMBE
Density of green wood (g/cm®)
K—1 #IREFGRNOEMBEED DL

Fig.1 Comparison of density variation between drying

condition.

—
[=2)
(=]

53
1 y=199x-514
r=0.79

o
-
(=]

—

[

>
!

100 -

MEIEKE

Initial moisture contents (%)

(=)
=
!

£y
=]
!

N~
>
!

=

0.0 0'.2 0'.4 0'.6 0'.8 1.0
EMBE
Density of green wood (g/cm’)
K—2 4SMEEECDPEKEKEDRERF
Fig.2 Relationship between density of green wood and
initial moisture contents

Table.2 The density and moisture content of samples for each drying conditions.

VR 2%
Dryine PR D.T.36 D.T.48 D.T.60 D.T.72
EMEE y 3 Average (.60 0.63 0.60 0.63
Density of green wood - &€ sp ) g 0.09 0.08  0.09
SL) =R e Average .44 42 41 )
. ﬁ:J:yf)\L)Tlﬁ.}'; o/cm’ ge 0 0 0 0.38
Density of wood after drying SD 0.05 0.05 0.05 0.04
MRS K= o Average 642 75.8 66.4 84.9
Initial moisture content 0 SD 20.2 21.2 19.1 24.0
HEMRYEKRE o Average  19.8 17.3 13.3 8.7
()
Final moisture content SD 10.5 9.6 7.7 5.0

Note: SD means Standerd Deviation
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Fig.3 Comparison of final moisture contents variation

between drying condition.
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Notes - Over drying . Final moisture content is less
than 10%

Proper drying . Final moisture content is from
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Fig.5 Relationship between density of green wood and
final moisture contents
Note . The regression formula for each approximate straight line

(Correlation coefficient )
D.T.36 : y = 95x - 38 (0.8)
D.T.60 : y = 59x - 22 (0.6)

D.T48:y = 56x - 18 (0.5)
DT72:y=28x-9 (05)
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Fig.6 Relationship between drying time and R.D.W. for
each datum point of density of green wood for
classifying timber.

Note : DWR means the Drying Wood Rate*. *Refer to text.
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