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Evaluation of Surface Emission and Internal Movement of
Water in Japanese Larch Lumber*
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ABSTRACT

Japanese larch specimens with dimension of 25 (radial direction) % 25 (tangential direction) X
25 cm (longitudinal direction) were prepared to determine 3 different directional internal mois-

4420073 5€ 1, A 20079 69 18Y
P AgyEt egAEehis Ak Dept. of Forest Science. College of Agriculture and Life Science. Seoul
National University, Seoul 151-921, Korea
* 7 doieha s A st )48k ¥ Dept. of Wood Science and Engineering, College of Agriculture and Life
Science, Chonnam National University, Gwangju 500-757, Korea
4 Zgatg et AAEEHE Dept. of Forest Products, Korea Forest Research Institute. Seoul 130-712. Korea
t F42Hcorresponding author) : ©18H% (e-mail’ hyeo@snu.ac.kr)

* %
o —



FAT - A5

Jm

<A

o

o - B - A - o gl

ture movement coefficients and surface emission coefficients along the radial-, the tangential, and
the tangential-direction. 4 sides of each cubic specimen were wrapped with paraffin tape and rub-
ber tape, leaving open the 2 opposite surfaces of interest, to provide one dimensional moisture

movement during drying. The coefficients were determined at three different temperatures, 70, 50
and 30°C and at two different relative humidities, 30 and 60%. Internal moisture movement co-
efficients inclusive of flow of free water and diffusion of bound water and water vapor were

increased in the high temperature condition. The internal moisture movement coefficient in the
longitudinal direction was about six times of those in transverse directions with radial value being
20% greater than the tangential. Surface emission coefficients were increased with temperature
and decreased with surface moisture content. Using this results, moisture content (MC) profile and
quantities of moisture evaporating in Japanese larch lumber could be predicted in dynamic drying

situations.

Keywords: Japanese larch, diffusion, surface emission, internal moisture movement coefficient
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Gravity”
050
002)

Specific

25
25
25

Thickness

Width
25

Dimension (cm)

Length

(%)
638
(13)
85
()]
73
a2
95
(20)
84
1o
103
(16)
a): hased on oven-dried volume, b): Standard deviation.

Final MC

(%0
1332
(SO )I))
1420
17
1397
(82)
1213
96)
(124)
1008
(84)

1388

Initial MC

RH
(%)
30
60

Physical properties of Japanese larch specimen
30

O
70

Temperature

Table 1.
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where K = internal moisture movement coeffi-

cient (m¥/sec), IMC = initial MC (%), AMC =
average MC (%), EMC = equilibrium MC (%),

t = time (sec), L = half thickness of specimen

(m)
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(p,-p.)
where, h, = convective mass transfer coefficient
based on the potential of water vapor pressure
(kg/m” - s
to air (kg/m” -

- Pa). J = moisture flux from surface
, bs = water vapor pressure in
air adjacent to the wood surface (Pa), p. = wa-
ter pressure in ambient air at the dry bulb tem-
perature (Pa)
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where,

efficient (m/s), = moisture concentration

s wood
in wood at surface (kg/m’), Cowws = moisture
concentration in wood in equilibrium with air
(kg/m'), SMC

and EMC = surface and equilibrium moisture

(kg/m'), py = density of water

content (%), Gsuc and Guye = specific gravities
of wood based on oven-dry weight and volumes

at SMC and EMC,

Py = P —[MJ-OOO—RH.J
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relative humidity of ambient air
37HAle] L=F2A(70, 50, 30°C)elA

30% RHS} 60% RHS] 27FA] 4l

R

[

RH,

water vapor pressure at dry bulb temperature

(Pa),
(%), RH; = relative humidity of air adjacent to

at wet bulb temperature (Pa), p.4y = saturated

surface of wood (%)
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Tangential
direction
91E-10
90E-10
69E-10
49E-10
34E-10
32E-10

Radial
direction
12E-09
11E-09
7.7E-10
6.2E-10
41E-10
39E-10

Table 39| YERT) th&

=

2.0 x 10° m*/secolth. B

5.7E09
S.0E-09
42F-09
26E-09
L9E-09
15609

Al

L

T
direction

Internal moisture movement coefficient, K (n1’/sec)
Longitudinal

(%)
1420 - 85
1397 - 73
1213 - 95
1388 - 84
1008 - 103

IMC - EMC
1332 - 68

RH
(%)
30
60
30

b 12w} A& 27 YeERdT. Yokota
30

o

( ()C)
70
30

Temperature

Table 2. Internal moisture movement coefficient of Japanese larch

ek A



il

BAE - AT YAF -G ST A - oY

d

Longitudinal Radial
6OEQ9 r----mr e 20E-09 p-- comeme e
| - En-a
-
- 'jl/a/ a
- Q AT S
// I i 9/'
e . [
e £ 1009 o 6l 660 o
’ M i e e e g
’/ OO 000 00
4.0E-09 |- ST 0.0.FH00 b o
0 25 50 75 100
_ MC (%)
N\
M Tangential | ~® 707 30%RH.
P | O 70°C 60%RH |
— @ . |
20E09 F-d--- e 20B-09 -~ - % 30C30%RH|
[ -0 50T 60%RH |
L | ® 30T 30%RH |
P a : | |
1% ~
i o
e
é Y
N 1) - 0.0.E+00 '
0 25 50 75 100 0 25 50 75 100
MC (%) MC (%)

Fig. 1. Relationship between internal moisture movement coefficient (K) of Japanese larch and MC
at various temperature and relative humidity.

Table 3. Regression curve and internal moisture movement coefficient (K) of Japanese larch at
30°C dry-bulb and 30% RH.

IMC (%)  EMC (%) Regression Curve Internal Moisture Movement Coefficient (n’/sec)
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Fig. 2. Relationship between surface emission coefficient (S) of Japanese larch and surface mois-
ture content (SMC) at various surface moisture content.
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