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Behavior of Moisture Transmission in Earlywood and
Latewood for Cryptomeria japonica™*!

—Difference of Moisture Transmission Behavior and
Calculation of the Vapor Permeability —

Weon-Hee Lee* - Bung-Ro Kim™*

ABSTRACT

The amount of moisture transmitted under four different humidity conditions was measured in
earlywood and latewood for Cryptomeria japonica(L'T specimens). The results obtained are
summarized as follows, The vapor permeability in earlywood was about three times larger than that
of latewood, The vapor permeabilities in earlywood and late-wood depended on the average mois-
ture content of the wood. This indicates that moisture transmission is influenced by vapor per-
meability or vapor-transmission resistance, but the values obtained by experiments do not have
great adaptability for practical situations because of changes in the experimental conditions. There-
fore, it is necessary to know the moisture content along the flow direction in order to explain the
moisture transmission of wood. The vapor permeability was calculated using the density in air dried
wood. These were then compared with the experimental values. The vapor permeabilities
calculated with this density in the radial direction{L.R specimen) had a good tendency to agree
with the experimental values, but not so in tangential direction(LT specimen),
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resistance,
1. #& Ei olut, AEtrel Fri: v A Fe] ik
o) Wigol] miel FUGFE| Tafst £
e zagolatel qlold S 2o Ax Az 9Est B Aol SiEEl B4 Bk
SAelE e A2, £ ATAZOIT HE el aaeld 249 B@oR Fre Bl
Wel 23 #5719 A B olFach & A @i, Aol mavErt $UeFEe] 4
se] pEYe NEHOR FEIIL7IY 2T A Al = Aol 7} glcka waiAm Ak, sk

" s 10924 8H 17 H Received August 17, 1992,
*2 A8 83 %2l & College of Agriculture, Kyungpook National University, Taegu 702701, Korea.
« 2 ehu % 7o) 8 College of Agriculture, Chungbuk National University, Cheongju 360—763. Korea.



= Z2AEE £33 Be {7, BrAE o
743 N
S Ao 9B olAc] Ewa Amiwds 22 RETA
o] pEE o e APe Aoy, {79 2.2.1 FRE FRIEH
Sl gk AHe] FrgolEAS LE—%"‘ 2] o =ajo] B4 EBE(D) EE EREHR(P)
o Aol gA47F dololth, BAle] WA 2 ek dwrdo® plg-mm/(h-m?-
Aawrare] B44e Bale] pry ¢ds] e mmHg))$t P(g/(h-m?- mmHg)) A¥9
Hol Uil Yoma? B o] Hxjet Fad sz uyio] Z7Igtabel &rlolEdg -;’g‘ ko] o}
ol o] BEHAw tlEA Uehd Ao R Az & 2ol ola] Al
171 AU RE o] gl EA)R-9b Fa o]
a{]ﬂ ! ,}T i 001'0‘1 ,H__,,r,_l Q:P'(fz-fl)-A't (1)
BEg FrgEY SR E PESL, 29 g A -t -
=z . e . . i
wwel o9 golol s Fee pE wgs L0 T @
i}, g alrA] Qe 47 o}hoot(g) £} for= 53
7Nt £>fi,mmHg), A 4 7] % ahawd 1 (m?),
2. M8 Y FE d= A; i o) Tmumm) ¥ Al 7Hh) ol o},
N w2228 Rv(h m? mmHg /g)+ &3 2
2.1 LM e
EE l =),
fubi-e] 1gS-EolA A7 70mme) & A
T N R ) - 2B R e o 1L R.=1 //P (3)
ghah Eavio s B O EB(LTHEM) S 2k
FAMRE S e ExueeA @ LREEE] ol BERERER S 2 2o B
] ol&f F FAyre] AlEL A8 5 LT s ere] stora F8 F )
,L AeFatol sk ¥ AHS dAnpAm
mRuRwd + o= §
2ol gABel Lol Wl g ARRTE RmRaRab e - = 2R W
Aabale] FAGERZ Y AlgHel HEg 2.2.2 BBES| BAFHE
Table 1.0 thepsdcl, Alfﬂxﬂ = 7kl 57HY A¥e JIS Z 02089 B Adwd 72

A 4078 o] o}

o rlete] Wailon], SEAAA B A

Table 1. Thickness and density of air dried specimens.

RH.—RH. Thickness(mm) Density(g /em?*) N
%  EW LW EW_ LW EW LW
O 35 1.16 0.81 0.219 0.680 5 5
S.D. 0.18 0.10 0.007 0.035
0—67 1.16 0.70 0.220 0.773 5 5
S.D. 0.09 0.11 0.005 0.054
0—382 1.08 0.69 0.219 0.677 5 5
S.D. 0.04 0.16 0.008 0.056
0—88 1.20 0.84 0.218 0.668 5 o
~S.D. 3 0.20 0.08 0.007 0.052
» ; RH: : relative humidity inside of vapor permeation cup,
RHo : relative humidity outside of vapor permeation cup,
EW : earlywood, LW : latewood, N : number of specimens,
S.D. : standard deviation.



Table 2. Experimental conditions of the
moisture transmission test at 267C.

RH.-RH.(%) fi(mmHg) f.(mmHg) EMC(%)
0—55 0 14 10.7
0—67 0 17 12.9
0—82 0 21 15.7
0—88 0 22 16.9

; see the note of Table 1.
fi : water vapor pressure inside of vapor per-
meation cup,
fo : water vapor pressure outside of vapor per-
meation cup,
EMC : equilibrium moisture content,
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Fig. 1. Permeation curves of specimens of various
conditions; the amounts of moisture trans-

mission versus time.
Note : see the note of Table 1.
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Table 3. Vapor permeability and vapor-transmission resistance for specimens of various conditions.

—RHo. Is M p R
(%) {g /cm?) (%) __{g.mm/(hmimmHg)) (h-m*mmHg/g)

EW LW EW LW EwW LW EW LW
055 0.219 0.680 7.9 7.1 0.689 0.220 1.68 3.73
S.D. 0.007 0.035 0.050 0.038 0.17 0.55
0—67 0.220 0.773 9.7 9.3 0.981 0.274 1.20 2.56
S.D. 0.005 0.054 0.147 0.030 0.14 0.19
0—82 0.219 0.677 11.7 11.6 1.690 0.509 0.64 1.36
S.D. 0.008 0.056 0.136 0.104 0.04 0.15
—88 0.218 0.668 12.4 12.2 1.962 0.690 0.61 1.23
S.D. 0.007 0.052 0.123 0.056 0.04 0.12

+ : see the note of Table 1,
r: : density in air dry, M : average moisture content, p : vapor permeability,
Rv : vapor-transmisston resistance,
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early wood and late wood.



Table 4. Comparison of experimental values and calculation values for

Cryptomeria japonica.

vapor permeability of

RH, Ia d PL Rv p
(%) (g /cm®)  (mm) (%) _ (h-m>mmHg /g) (g ram /h-m% mmHg)
o EW LW CV. BV CV
55 0.376 1.08 32.6 1.6% 3.73 2.05 0.365 0.527
T 67 0.385 1.16 34.5 1.20 2.56 1.47 0.392 0.790
82 0.368 1.06 3L.0 0.64 1.36 0.77 0.725 1.371
88 0358 107 28.9 0.61 123 071 0.93 1513
55 0.362 1.05 29.7 1.68 3.73 1.99 0.505 0.530
R 67 0.366 1.05 30.6 1.20 2.56 1.42 0.741 0.740
82 0.366 1.10 30.6 0.64 1.36 0.76 1.231 1.450
- 88 0356 106 285 0.61 1.23 0.71 1.561 1.490
+ 1 see the note of Table 1 and Table 3.
d : thickness of specimen, PL : percent of late wood,
T : tangential direction, R:radial direction,
EV : experimental value, CV : calculation value.
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