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Experimental Examinations on the Phenomenon of
Transfer and Moisture Diffusion in Wood

Weon-Hee Lee™

ABSTRACT

The purpose of this study is to clarify the mechanism of moisture transfer depend on the thick-
ness of the spruce(Picea sitchensis Carr.). Therefore. as the basic research of moisture transmission.
the amount of moisture transmission and the moisture distribution in specimens and temperature of
it' s surfaces in vapor transmission process were investigated. The experiment was conducted in a
steady state. and the moisture distribution was measured by knife cutting and weighing the speci-
merns.

The following conclusions were obtained :

1. It can be found that distribution of moisture in the specimen can be approximated by two dif-
ferent straight lines intersecting at nine or ten percent moisture content. The amount of mois-
ture movement defends on the gradient of moisture in the wood.

2. It is investigated that the wood surface moisture contents(MCs) are less for thinner specimens
than for thick ones on the absorption side. On the other hand. the wood surface MCs are greater
for thinner specimens than for thick ones on the desorption side. The main factor that affects
the EMC of wood would be temperature when the relative humidity of atmosphere is constant.
The specimen generate heat with the absorption and desorption process. Inaddition. the veloc-
ities of moisture transmission varied with the thicknesses of specimens. If the temperature of
wood becomes greater. its MC decreases. Then the difference between surface MC and EMC of
adsorption and desorption side becomes greater for thinner specimens.

Therefore it is considered that the coefficients of moisture transfer decreases with the increases of
the specimens thicknesses.

Keywords : Moisture transmission. coefficient of moisture transfer, MC. adsorption and desorption
side, temperature.
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Table 1. Vapor permeability p. vapor trnasmission resistance Rv.

Material Densities Thickness p Rv
(g/cm?) (mm) (g -mm/ (h- m? mmHg)) (h - m? - mmHg/g)
Windy Calm Windy Calm
Spruce 0.426 1.2 0.32 0.67 0.89 1.69
6.0 2.11 1.66 2.85 3.63
8.2 2.30 1.81 3.55 4.51
20.1 3.15 2.16 7.79 9.32
Filter paper 0.613 2.0 1.30 1.54
3.0 1.85 1.62
4.0 2.30 1.74
5.0 2.63 1.90
6.0 2.98 2.02
8.0 3.72 2.15
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Table 2. Water vapor transmission rate(q) and
wood surface MCs(ul with various
thickness of specimens.

Materials Thickness(mm) qlg/(th - m?)) ug U,
Spruce 1.2 9.44 5.21 10.92
6.0 4.41 3.22 14.67
8.2 3.55 3.65 14.96
20.0 1.72 2.48 16.56
Filter 2.0 10.62 6.11 755
paper 3.0 10.05 507 7.32
4.0 9.36 574 8.97
5.0 8.56 556 8.62
6.0 8.09 4.69 8.53
8.0 7.58 4,26 8.62

Notes ' uq : desorption side, u, : adsorption side
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Fig. 1. Moisture transfer-diffusion model for wood(left) and filter paper(right) in a steady state.
Notes : u: moisture content, & : coefficient of moisture transfer, D: moisture diffusion coeffi-
cient, L’ thickness of specimen in flow direction, up = 9% moisture content.
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Table 3. Water vapor permeability(p}, coefficients of moisture transfer(a ), and diffusion coeffi-
cients{D)for various thickness of materials.

. Density T ay a, Dy Dy,
Material (g/cm?) (mm) (g/h - m? %) (10-6 cm?2/s)
Spruce (.426 1.2 1.83 0.80 0.64 2.53

6.0 1.38 0.56 0.63 2.37
8.2 1.00 0.46 0.62 2.58
20.0 0.70 0.29 0.67 2.48
Filter paper 0.613 2.0 2.66 1.31 6.65
3.0 3.41 1.20 6.06
4.0 2.59 1.39 5.24
5.0 2.49 1.21 6.34
6.0 3.15 1.13 573
8.0 3.54 1.07 6.31

Notes : a4.a, is the coefficients of moisture transfer for desorption and adsorption side. D;. Dy is the coeffi-
cients of moisture diffusion at the lower and upper side of 9 percent moisture content.
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Fig. 2. Distribution of moisture content{u) and
temperature( ) relation to thickness of
specimen.

M E A4S AREH vl Fatde]l whageko)
A5, old| Fukeled HHEFEo] MHatgitt watd T
o rizdstollx ERAPAL] FAle 2AT Bg5&
9} #Eg Fudreg W o8 FRHEA S}
Bt} gl ofrloi e $717F gais] ez A
iRl B BREe 2 FadEe B vlE) of

- 79 —



8] Weh FAlo] 0HE SEAYE 2 Aol @ Holx) &
2 9lo0, wehy $RALASe) SAENE 2 Y olgel A#E T 2 W, THUIE AP
3

Al E FalaA Jepta ok Ao 4zthn) 5271432 Helg Ao] Bun YREWA 2] 5
2R R Rolre] £Ee 2 Yol Hels)
4.4 B ofto] o)LL E RHY 4 2l Y Y2 A}
dojal Aoz BekHQ), wpeby RER R ¥o1E 5
olge] 4REA Y ALANe] B HES Bald tf Bojgos %“*lﬂ SRl Bl BUI THAE 7
4 zgo APEAOI &7 PR . AR BE FIIEANES FHE £ e @
“‘ﬁbﬂ °'ow 2ANRe] PrgREE G o] @ 4 8o B spu uhel 2o},

+g o 9~10%2 718 o2 712717} O 27
ANETE Jehdth, £§ ZY5n) SRy 2 uogd

Ao Fegre 98 A 12424 4

72 Jehligleh mabd S 8AE FEHoR 1. b4 gt VB TR B . 1991, Bek s g, W

dlod P FREMFE FE3VREAEN 7E Bt B

TR G| Hlsle] Tl upE MEZ] gl 2. |UE IEGRE). 1987, REBRBORME EHM. X

Aol AR g VEhY] Wi, EolEe] it

TEE2 g7l R, EIHAT 3. Thomson. G. 1986. The Museum Environ-
2. HEAFHA N FEFABA] FEALAFE ment. Butterworth & Co.. Ltd.. London

AGA T th2 A FAL)E4d0] ZA velydtt 4. Lee. W.H., T. Okano. M. Ohta. 1991. Mois-

o] Y1 g5l e FHo|Fe £Eilo|d ture transmission in wood. Mokuzai Gakkaishi

gk FE 3 LAvgel N TUET ol ¥ 37(2) : 101~108

502 A0 A PAe Aojdol AHNB OISR E 5. % B. 1983 BB 1. AE Fw
W 7129 £EE ASHosd BA8Y,

— 80 —



