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Estimation of a Time Schedule for Kiln Drying (I)

- A method to estimate a drying time for optional conditions -

Atsushi NAKAJIMA Hideaki TSUCHIHASHI AkiraKAWAHARA

To estimate time schedules for kiln drying of karamatsu (Larix leptolepis) and todomatsu (4bies
sachalinensis) sawn timbers, we conducted an investigation to determine the drying rates for six sawing
sizes, timber with pith or without it, and three temperature conditions. The method for estimating the
time schedule were summarized as follows:

1) Drying time was estimated by clarifying the coefficient of the drying rate at the approximating
equation (1) which showed the decrease of moisture content (MC) in previous reports'? to apply
data from the drying tests.

2) By using the equation for the relationship between "surface area/volume" and the coefficient of
the drying rate, drying time was estimated to interpolate the coefficient of the drying rate at the
difference of timber size for the sectional dimensions.

3) The drying schedule and drying time were applied in that time schedule for initial MC standardized
at roughly 40-70% and revised when they were outside this range.
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Estimation of a Time Schedule for Kiln Drying (I)
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Table 1. Division by timber size.
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Division Thickness Width

A 36LL T
36 or under

B 37~52

C 53~70

D 71~98

E 99~120 99~134

F 9Ll E 13520 1
99 or over 135 or over
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Note) Thickness indicates the size of the short side in the cross
section; width refers to the long side size.
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Table 2. Example of the drying schedules for karamatsu.
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Plainsawed board size (without pith): Division A of Table 1

BKE (%) |MERE (C) [EERRE (C) %
MC? D.B.T.” W.B.T.Y Remark
R 85 g5 A
Green Steaming
~40 70 64

40~35 70 62 HIR e f
35~30 70 59 Conventional
30~25 75 61 temperature
25~20 75 56

20~15 80 56

15~10 30 50

FERS (DFEVH)  KHC

Baby scantling size (without pith): Division C
R 90 90 A
Green Steaming
~40 85 80

40~35 85 79 i S
35~30 85 77 Slightly high
30~25 85 73 temperature
25~20 85 68
20~15 85 62
15~10 85 55

FERF (DEFBH) 0 KE

Square timber size (boxed heart): Division E
sz 95 95 A

Green Steaming
~35 120 90 R

35~25 110 30 High

25~15 90 60 temperature

a) Moisture content, b) Dry bulb temperature, ¢) Wet bulb temperature
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Estimation of a Time Schedule for Kiln Drying (I)
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Table 3. Standard sawing size for the basic drying tests.

) kF=Y NI=
AT PRERCSY Todomatsu Karamatsu
Sawing | oo [ HIE | MW | HE | HE
pattern (mm) (mm) (mm) (mm)
Thickness Width Thickness Width
A 30 112 31 112
B 45 94 43 97
DEFB R C 60 114 60 115
With pith D 85 114 84 115
E 114 114 115 115
F 114 218 160 190
A 28 111 28 111
B 42 96 42 96
0320k C 57 112 58 112
Without D 82 112 81 112
pith E 112 112 113 113
F 112 218 156 188

) #E : 900mm

Note) Length: 900mm
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Fig. 1. Drying process of actual measurement and estimated drying curve.
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Fig. 2. Relationship between ratio with surface area to volume of timbers and coefficient of function

with the drying rate (karamatsu).
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Fig. 3. Relationship between initial moisture content
(MC) and coefficient of function with drying rate for
todomatsu baby scantling.
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Table 4. Example of the time schedules for todomatsu baby scantlings without pith.

FEYERT I <A EEWmE A
PR 2 Standard sawing size Optional sawing size
Conventional temperature 57x112mm 53x105mm
akE (%) HLERIREE (°C) WERIREE (°C) WMREE | HEEEERRER] (h) WiEfR%L | HeEsmsR] (h)
MC DBT. WBT. Coefflclf:nt Estlmat-ed drying Rev1s‘10-nal Estlmat‘ed drying
of function time coefficient time
60~35 60 56 0.0282 32 0.0321 29
35~30 60 54 0.0168 17 0.0192 15
30~25 65 56 0.0262 13 0.0299 11
25~20 70 59 0.0243 18 0.0277 16
20~15 75 61 0.0269 21 0.0307 19
15~10 80 60 0.0307 27 0.0350 24
A2=I477 80 68 34 32
Equalizing
Y74 va=sT 80 75 15 14
Conditioning
R - 1 AT - 160
R S Total time Total time
Slightly high temperature
60~40 85 82 0.0347 23 0.0395 20
40~35 85 81 0.0320 8 0.0365 7
35~30 85 79 0.0363 8 0.0414 7
30~25 85 77 0.0331 10 0.0377 9
25~20 90 79 0.0353 12 0.0402 11
20~15 90 75 0.0403 14 0.0460 12
15~10 90 68 0.0423 18 0.0483 16
A=A 77 85 74 34 32
Equalizing
AT va=ST 85 80 15 14
Conditioning
At - " AR - 128
R AR Total time Total time
High temperature
xR 95 95 10 10
Steaming
60~30 110 95 0.1422 6 0.1621 6
30~15 100 85 0.0726 17 0.0827 16
15~10 90 68 0.0423 18 0.0483 16
43‘—7{.“/3/7 85 74 34 32
Equalizing
BRI - o A %0
Total time Total time
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