EA33 30(4) 41~50, 2002
Mokchae Konghak 30(4): 41~50, 2002

FUN AU 9B AT £3589
AAEg @ 77159 §5& wsel g

B4 87 A A

Effect of Cyclic Moisture Content Changes on Shrinkage and
Thermal Conductivity in Domestic Quercus acutissima
Carr. and Larix Kaempferi Carr.*!

Sung-Hee Mun*? - Jae-Kyung Cha*?

2 %

S G AL EEAY N Sslel B GRS} dRAUe 292U ABol B YA

&% $5& YL AN LE AHE FUSE 86, 66, 20% L LF 23T FLYFI NN B 18,

12, 502 331 W - A AR, ARt R QEABUTS B 3 FUPRY F3Ee E

B8N 77 (cycle) o) S0l et AT £ A Fo] S7HESS WANF R HALY 82

—waau} YAREE 77k 7hehd RE B5lN F7ehe A% et 283 AuE e 53
AANF 2 Fre3t e e 4BATE Jehid

ABSTRACT

Small clear specimens of Quercus acutissima Carr. and Larix caempferi Carr. were used to measure
shrinkage and thermal conductivity for the reasonable and effective use. All samples were conditioned to
18,12, 5% moisture contents in a humidity chamber of 86, 66, 20% relative humidity(RH), respectively and
room temperature(23°C). All specimens were conducted on the shrinkage and thermal conductivity test at
each MCs. These processes(cycle) were repeated three times.

The radial and tangential shrinkages of Quercus acutissima Carr. and Larix caempferi Carr. decreased at
each level of MCs, with the increasing cycles. The radial and tangential shrinkages increased as the specific

* L "S 2002 19 309, AE 20029 49 3.
* 2 Zodistn A wa) e College of Forestry, Kookmin Univ.. Seoul 136-702. Korea,
T FH A (corresponding author) : 24173 (e-mail: jcha@mail kookmin.ac.kr)
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gravity(on oven-dry weight and volume basis) increased. Thermal conductivities of the radial and
tangential direction of Quercus acutissima Carr. and Larix caempferi Carr. increased at each levels of MCs,
with increasing cycles. Good correlations were obtained between shrinkages and thermal conductivities of
radial and tangential direction, and specific gravity (on oven-dry weight and oven-dry volume basis) and

MC.

Keywords: Larix caempferi Carr, Quercus acutissima Carr, moisture content (MC), shrinkage, specific

gravity (8G), thermal conductivity
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Fig. 1. Apparatus for thermal conductivity
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Table 1. Physical properties of specimens

Ring Actual-MC (%)
Species | width | SGod® |
(mm) 18 12 5
Quercus | 310 072 1879 | 1215 | 49
acutissima) (092 | (0054) | (072) | (046) | (045)
Larix 313 057 1828 | 1214 | 498
caempferi| (083) | (0075) | (053) | (045) | (049)
! mean

% Standard deviation
% Specific gravity, based on oven-dry weight and volume.
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Table 2. Longitudinal, radial, tangential and overall shrinkages of two species

Shinkage (%) Overall 'shrinkage

Species Directions Leveéo/f: )f MC 1 cycle 2 cycle 3 cycle )
Mean SD' - Mean SD Mean SD Mean SD
18 017 003 016 003 015 002
Longitudinal 12 023 002 022 003 022 003 044 015
5 031 0.04 029 005 027 0.06
18 160 035 138 035 100 049
ggft’ gfma Radial 12 266 044 240 045 221 045 480 064
5 416 055 404 057 373 037
18 506 076 399 061 318 076
Tangential 12 726 068 674 064 613 057 1074 081
5 9.75 0.78 939 069 9.04 064
18 016 003 015 004 014 004
Longitudinal 12 020 004 018 003 017 003 03 014
5 030 008 025 008 024 007
Larix d‘ | 18 073 g.g 0.452 012 (1)§91 8;(; “
. Radia 12 158 . 147 028 . 339 0.
caempferi 5 281 039 274 039 264 037
18 177 023 145 024 130 020
- Tangential 12 365 045 344 046 325 045 740 087
5 605 061 596 062 583 068
! Standard Deviation. :
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Fig. 2. Changes of shrinkage of Quercus
acutissima for 3-cycles.
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Fig. 3. Changes of shrinkage of Larix caempferi
for 3-cycles.
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Table 3. Regression equations and correlation
coefficients between shrinkage(Sh)
and specific gravity(SGoa)

A

Table 4. Regression equations and correlation
coefficients relating shrinkage(Sh) to
moisture content(MC) and specific

Level  Sh = a(SGod) + gravity(SGod)
Species  Directions of MC b (%) R’ =a(MC" + b(SGod)
6) a b Species  Directions Cycle + (%) R?
18 4778 2081 032 a b c
Radial 12 5911 1856 039 1 0164 5907 0777 089
Que;tctfs 5 7354  -1348 050 Radial 0165 7097 0193 093
acutissima 18 0640 3936 031 0160 6331 0031 092
Tangential 12 1794 5381 055 Quercus Total 0162 6700 -0003 088
5 305 7134 033 acutissima 1 0313 6813 6579 090
18 1360 0161 035 . 0364 7707 6030 096
. Tangential
Radial 12 3474 0290 028 0375 7722 5637 094
Larix 5 7099 1000 061 Total 0347 8338 5410 089
caempferi 18 0277 1276 030 1 0144 3041 1951 087
Tangential 12 3097 1545 039 Radial 0156 3450 1702 090
5 3478 3893 067 0154 3776 1395 090
18 3906 1446 071 Larix Total -0151 3440 1670 087
Radial 12 4739 1007 074 caempferi 1 -0300 5759 4563 094
5 6443 0672 084 . 0325 4729 5127 094
Total Tangential
18 13271 6141 055 0325 4583 4950 095
Tangential 12 17227 6582 062 Total 0316 5073 4849 093
5 18365 4627 067 ' Moisture content(%)

! Specific gravity, based on oven-dry weight and volume.
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* Specific gravity based on oven-dry weight and volume.
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Table 5. Thermal conductivity of Quercus acutissima and Larix caempferi

Thermal conductivity (kcal/m - hr - C)

Species Directions Lﬁéeéo/(o) )f 1 cycle 2 cycle 3 cycle
Mean SD(x10®) Mean SD(x10%) Mean SD(x10%)

18 0161 030 0164 031 0166 027
Radial 12 0142 050 0143 041 0145 043
Quercus 5 0122 034 0124 035 0125 030
acutissima 18 0157 023 0159 023 0162 026
Tangential 12 0137 053 0139 032 0140 035
5 0119 025 0121 036 0122 031
18 0160 045 0164 057 0166 053
Radial 12 0139 050 0142 050 0143 052
Larix 5 0.120 059 0123 056 0123 048
cae mpferi 18 0153 008 0158 021 0160 021
Tangential 12 0136 027 0137 019 0139 017
5 0116 029 0119 022 0121 024

* Standard deviation.
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Fig. 4. Changes of thermal conductivity of
Quercus acutissima for 3-cycles.
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Fig. 5. Changes of thermal conductivity of
Larix caempferi for 3-cycles.
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Table 6. Regression equations and the correlation coefficients between thermal conductivity(k) and

specific gravity(SGoa)

k = a(8God") + b (kcal/m - hr - C)

Species Directions  Level of MC (%) R
a (x10" b

18 0216 0147 068

Radial 12 0.737 0086 048

Quercus 5 0284 0102 059

acutissima 18 0316 0137 071

Tangential 12 0465 0111 058

5 0235 0104 062

18 0199 0151 072

Radial 12 0651 0103 037

Larix caempferi > 0957 0065 o7

18 0086 0152 063

Tangential 12 0140 0129 048

5 0208 0107 003

18 0189 0149 033

Radial 12 0256 0124 048

Total 5 0260 0104 044

18 0166 0148 055

Tangential 12 0201 0126 045

5 0203 0107 0.68

! Specific gravity, based on oven-dry weight and volume,
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Table 7. Regression equations of the correlation relating thermal conductivity(k) to moisture

content(MC) and specific gravity(SGod)

k = a(MC) + b(8God®) + ¢ (kcal/m - hr - )

Species Directions Cycle 2 (09 b 0D e e
1 295 078 1040 096
Radial 2 295 005 1081 096
3 291 103 996 096
Quercus Total 294 072 1031 096
acutissima 1 287 066 999 096
) 2 283 112 131 096
Tangential
3 284 078 1027 097
Total 285 010 1053 096
1 327 213 9.25 090
) 2 316 3N 846 092
Radual 3 312 407 787 093
Larix caempferi Total 317 330 854 090
\ 1 296 079 980 098
Tangential 2 293 113 987 098
3 284 101 961 098
Total 291 100 978 097

! Moisture Content(%)

* Specific gravity, based on oven-dry weight and volume,
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