(k2 AHEER)

109

BRI At PSR

M - XER - LE¥ -5
[RHI¥ 10(2): 311, 1982 )

Annual Equilibrium Moisture Content of Wood in Korea

Jae Myeeng Jo - Sun Goo Kang - Chong Supp Shim - Hee Suk Jung

( Korean Soc, of Wood Science & Tech, 10(2): 3 — 11 1982]

In order to investigate the annual mean equilibrium moisture content (EMC), the equilibrium moisture

content investigated were the desorbed - and adsorbed equilibrium moisture content with two end-matched
samples for red pine (Pinus densiflora S. et Z.), Douglas fir (Pseadotsuga menziesii Franco), oak (Quercus
mongolica Fischer) and red lauan (Shorea spp.) in instrument screen at forest experiment station located

in Seoul, Chuncheon, Daejeon, Kyungju, Jinju and Gwangju area for four years (1970. 1 - 1973. 12).

The results summarized were as follows,

1. The annual mean desorbed equilibrium moisture content of red pine, Douglar fir, oak and red lauan
were 14.8, 13.7, 14.0 and 14.2 percent respectively and higher than the annual mean adsorbed equi-

librium moisture content of those species.

2. The annual mean desorbed - and adsorbed equilibrium moisture content in central areas (Seoul, Chun-

cheon, Daejeon) were higher than those in southern areas (Kyungju, Jinju, Gwangju).

3. On the whole,the monthly mean desorbed - and adsorbed equilibrium moisture content were lowest
in April and highest in August though difference of month in areas.

4. Average and range of annual national equilibrium moisture content was 12.3 ~14.2 ~15.7 percent for
desorbed equilibrium moisture content and 11.3 ~ 13.2 ~ 14.7 percent for adsorbed equilibrium moisture
content and 12.0 ~14.1 ~ 16.4 percent for calculated equilibrium moisture content based on tempera

ture and humidity.
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Table . Conditions of specimens used
A Speci Dry volume Mean ring Percent of Ring curvature
rea pecies sD. 8T, width (mm) summer wood (mn)
T (%}
Red pine 0.50 0.56 26.5 2.95
Oak 0.79 0.37 77.2 2.72
Seoul .
Douglas fir 0.46 0.37 27 3.34
Red lauan 0.51 - — -
Red pine 0.50 0.56 26.2 2.76
Qak '
Chuncheon . 0.80 0.37 74.1 3.18
Douglas fir 0.46 0.37 27.6 3.56
Red lauan 0.50 — - -
Red pine 0.50 056 26.2 2.97
. Oak 0.80 0.37 73.6 3.04
- Daejeon . .
Douglas fir 0.46 0.37 27.3 3.49
Red lauan 0.51 - - —
Red pine 0.50 0.56 26.5 3.06
. Oak 0.80 0.38 73.5 3.13
Kyungju .
Douglas fir 0.47 0.36 27.1 3.46
Red lauan 0.51 ~ - -
Red pine 0.50 0.56 27.2 3.0
. Oak 0.80 0.37 75.8 3.18
Jinju .
Douglas fir 0.46 0.36 ‘ 26.9 3.67
Red lauan 0.51 - L — -
Red pine 0.49 0.55 27.4 2.47
Oak .
Gwangiju a . 0.79 0.37 74.1 3.33
Douglas fir 0.46 0.36 26.9 3.47
Red lauan 0.50 -~ — —
Heko AEe X KEXBRBERY RER —RIR Lihh [BRBEFANA BET EHE FALE &

BHE TEHENA —E3 MRes
23

2) FEEKE REFAKE BT 4M8E (70
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BB A & 2ETAE FAEsY REFHS K
#L A Askal v, 2l $R e BELEe) T
] 3 LeEFAE Tty HKEFWESKERE FHAS
o ek,

3) AHEX  AEHM T BES HENEEs &

S5 4 BB

REFEHEAES Bl o

3. BR ¥ FIW
3.1 #ill5 RATES KR

HE BT T HEH A5 HKEYEEKEE B
gk 4d 7 ¥5E= Tab 3z et & #2554
HEEY RBEPEESKES FE~FTH~ BB R
o2 AHRHE, AgHEY A AUTHE 121 ~
4.7 ~17.1 (%), HEBL 11.9~ 14.0 ~ 15.9(%),
AFEHE 119~ 140~159 (%), @ =esbe
119~ 14.4~16.2 (%) & Jelxel, Faxwtel 3
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Table 2. The mean monthly temperatures and relative humidities in areas,
A SRR ! 5 1 6 (7018 | 9|10 1 Aver
rea
Kind age
Temperature |~1.5 |-04 | 3.1 | 11.8 | 17.3] 21.3| 24.8| 24.8 | 203 | 13.7] 6.1 |—L4 | 1L7
Seoul |Relative ;
humidity 72 65 | 65 62 66 ?6 84 83 77 71 | 72 66 | 72
Temperature [-4.0 [-15 | 2.7 | 11.4 | 169} 21.3] 24.9) 24.1 | 185 | 114 | 4.1 |-2.9| 106
Chuncheon|Relative
humidity 76 68 | 65 60 66 74 81 83 82 77 75 75 74
Temperature (-1.3 | 04 | 36| 121 | 17.1| 215| 255| 254 | 202 | 13.0 | 6.0 |-06 { 119
Daejeon |Relative
humidity 75 71 66 64 68 75 80 82 79 76 78 75 74
Temperature | 2.8 | 3.2 | 65| 131 | 17.2| 21.5] 26.3| 26.1 | 20.0 | 14.3] 74 1.1 133
Kyungju {Relative .
humidity 75 63 66 66 67 73 77 J 76 76 71 67 64 70
Temperature| 08 { 29| 6.1 | 128 | 17.6| 21.3| 25.6 ' 26.0 | 2L.1 | 146 76 1.6 | 13.2
Jinju Relative
humidity 72 65 | 62 69 77 77 82 83 80 74 72 68 73
Temperature| 121 22| 49| 127 ) 174 215|256 26.2 | 21.1 ) 147 | 8.0 1.g 1 131
.. |Relative .
Gwangju humidity 74 71 64 66 71 76 81 79 79 | 74 75 75 74
Temperature |—(0.3 | 11| 45| 123 | 17.3| 21.4| 255| 255 | 202 | 136 65 (-0.1| 12.3
Average | Relative
humidit y 74 67 | 65 65 69 75 81 81 79 74 73 71 73
= AT E 127~ 156~175(%), FEBL (%), ALZUT+= 11.7~14.0~16.6(%), o =z}
1.7~ 147~ 166, Al 2T 1.7~ 147 ~ YL 11.9~14.2~16.7(%)ZA TF 3k  <zHY
16.6(%), sl =zbab-2 123~ 147~ 163(%)E atol 7k glglom 4ot 7b4 FHa Eo| EEME
bl oAl A we] A S £TH 122~ 150~ & vepda ek
16.8(%), RS 11.1 ~ 136 ~15.0 (%), AL =T+ HAEEY A4 s A5 BgFEIAEKS BEY

= 11.7~14.2~15.9(%), vl =2p-& 119~ 144
~16.2 (%) So& Jepige}

Ao H¥E £YTHE 127~ 14.9~17.7
(%), £HE 11.9~ 138~ 162 (%), Advyi=
120 ~ 140~ 165 (%), sl S2b%-& 120~ 4.1~
16.7 (%) 2 el glet

Ao ASE £UTHE 125~ 144~17.0
(%), ERL 116 ~133~15.2(%), AlZvT+e
121 ~138~16.2 (%), #l =2}ef& 122 ~ 139~
16.2 (%) 522 velytel

FFA o) AfE £YTHE 127~ 141~152
(%), £HL 123~131~138(%), AZduf+e
125 ~ 135~ 13.9 (%), S2}9& 125 ~ 135~
14.6 (%)% Jiebgel,

HESED 2 KEBFEEKEL £YTHE
121 ~ 148 ~ 17.1 (%), R 116 ~137~16.3

|_

4l 7o FHfH+ Tab, 42} k. & #HHH HEY
8o BRIEFESKES BE~FH ~EHHELE ¢
Huw 4Lxute] A% £UYFHE 109~ 133
~153(%), EHE 111 ~133~153 (%), 4=
Uie 115~ 134~154(%), 8l =etsd 2 115~
137~ 15.3(%)% vl 9l Falxjnte] A%
AuFHE 109~ 139~ 156 (%), ERE 113~
139~ 152, AZ U5 106 ~ 137~ 15.2(%), #
Eejee |15~ 138~ 152 (%) 522 vEtytel

A 2 ube] A Lyt 103~ 13.2 ~15.1(%),
ERE LT~ 131~ 14.8(%), A2 UFE 1.7~
14.1 ~ 16.1(%), sl =2t 11.0~ 135~ 14.9(%)
2 vepytel

HEAe AL £FHE 111~ 134~ 165(%),
ERL 112 ~131~154(%), AZYFE 110~
13.0 ~ 15.0 (%), sl =e}s}-2 1.4~ 13.2 ~ 15.7(%)
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Table 3. Desorbed equilibrium moisture contentsof species in areas
Month Aver-
A 6 7 8 9 10 | 11 12
rea Species 1 2 3 4 5 age
Red pine 15.3|14.5] 13.4 | 12.1 | 13.3 |14.7 | 16.0] 17.1 | 15.4 |14.9 | 15.6 | 14.5 {14.7
Seoul Douglas fir 14.4(13.4( 123|124 [ 11.9 134 | 14.7| 159 | 140 |14.3 | 14.6 | 13.8 | 14.0
o
eou Oak 1491141131 | 11.9 | 11.8 [13.3 | 155|159 | 145 |14.1 | 14.6 | 13.8 | 14.0
Red lauan 15.0013.9| 133|119 | 124 (144 | 154 | 16.2 | 15.2 |14.8| 149 | 14.8 | 14.4
Red pine 166]15.3| 14.2 | 12.8 | 12.7 |14.2 | 16.1| 175 | 17.4 |17.2|17.1 | 1568 | 15.6
Douglas fir 155|144 133|119 | 11.6 |13.0 | 153 | 16.0 | 16.3 |15.7 | 15.8 | 14.7 | 145
Chuncheon
Oak 15.9114.9| 13.8 | 12.0 1 11.7 [12.9 | 152 | 16.6 | 16.3 | 158 16.4 | 15.2 | 14.7
Red lauan 16.0114.6 | 13.7 1 123 | 125 [13.1 |15.1| 16.3 | 16.0 | 158} 16.2 | 153 | 14.7
Red pine 17.0115.8113.8 | 12.2 | 129 {146 |16.2] 16.8 | 154 |15.0 155 | 15.3 | 15.0
Daeieon Douglas fir 15.3114.31 129} 11.1 | 11.4 |13.1 |14.4 | 15.0 | 13.7 |135|13.7 | 14.2 | 13.6
} QOak 16.2(14.7| 136 | 11.7 | 11.8 [135 | 152|159 | 14.4 |14.114.8 | 145 |14.2
Red lauan 16.1(15.2|13.2 [ 123 |11.9 (13.8 {151 16.2 | 14.8 |14.4 | 14.9 | 146 | 144
Red pine 14.8113.9| 135 | 13.0 |12.7 |14.2 [ 175 | 16.7 [ 17.7 (1651 14.9 | 129 | 14.9
K - Douglas fir 1391135125 ] 120 {119 |13.2 | 155156 |16.2 {150 |13.8 | 12.1 {138
yune Oak 13.7113.6|12.7 | 125 |12.0 |13.1 116.0| 157 | 165 [15.3 | 14.3 | 12.7 |14.0
Red lauan 13.5]13.8112.7 1 12.0 | 123 {14.2 |16.2 | 16.0 | 16.7 |15.4 |13.8 | 125 | 14.1
Red pine 145129125 | 126 [13.4 |14.7 |16.3]16.0 | 17.0 {156 {13.8 | 13.0 |14.4
Jinju Douglas fir 13.612.1 |11.6 | 12.2 |12.1 |133 |154 | 147 | 152 |14.3 |13.0 | 12.0 |13.3
Oak 140|125 |12.2 | 12,1 (126 |13.7 1157 |15.1 |16.2 (149 (137 | 125 |13.8
Red lauan 14.1112.4 122 1127 113.0 |14.2 |159 | 152 |16.2 152 |134 | 12.7 |13.9
Red pine 14.21135 132 | 127 |13.7 {136 [152 | 14.9 [14.7 [14.2 {139 | 14.1 |14.1
Gwangiu Douglas fir 13.3112.712.8 | 123 {128 [13.1 [13.8| 133 |[13.7 136 132 {13.1 (131
8 QOak 13.913.3113.2 125 {13.0 {13.0 !13.8]13.8 | 139 {137 |13.8 | 13.8 {135
Red lauan 13.7 11271132 | 125133 | 132 |14.6 (139 [14.1 |13.9 138 | 13.2 |135
o2 vebde, o7k ot £UFHIt FH AT EHhol A 4

AFAYL ANFHE 115~ 131 ~ 155(%), %
B 112~ 126 ~14.6 (%), AAZYHT+ 106~125
~14.9(%), sl =t 11.2~ 127~ 14.8(%)S 2
2 vl

P uke AL £UFHE 12.0 ~ 13.4~14.5(%),
EML2 111~ 122~ 13.1{(%), AZUFE 11.5~124
~128(%), s =etedL 119~ 127~ 136(%)e2
2 vebgdel

HEEES 2R REFHEAEL 4L£4THe
10.3 ~ 134 ~ 165 (%), =2 108~ 130~ 154
(%), AZYFEE 106 ~13.2~16.1(%), & =2t
L 11.0~ 133~ 15.7(%)2A FF 7ol %7y 3}

ek

Hbe BB#ERAA v 259 ¥ maEs
KES} BEFEE KK 275 L4, o =ebet,
AlZUT, ERe 92 Jebydcl o] 3 RS
BKEKS Aol HES MHHE R4S BEKS
o] ML Aolo] s]alsl= Ao 24 HERMY F#a
k& ztojef Ha| Christensen (1959)2 & oj4
2az F2d22=z 229 KIEEEH (water—so-
rption capacity )& o ol 4 @ vl & 227} AR
ax gad L kA A9 &8 Basty oo, Skaar
(1972)= MMM 2 FHEKE ZRel Hsf ERH
o 24+ Euabopiel MW & Aold idtm ¥
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Table 4. Adsorbed equilibrium moisture content of species in area
Month Aver.
A
I R 23] 4| 5|6 |7 |89 |10]n |2 7
Red pine | 14.1] 13.0] 125|109 | 11.7 | 135 | 14.6 | 15.3 [ 135 |13.6]14.2 | 13.1 | 133
Seqy | DouSlas fir| 17| 1810 124) 11| 117|132 | 142 | 153 |135 | 141|144 | 133 | 133
Oak 145 1341 126 116 | 115|12.8]14.8 | 154 | 135 | 136 13.8 | 13.6 | 134
Red lauan | 14.1] 134/ 13.0| 115 | 119|138 146 | 153 [14.0 | 14.1| 146 | 13.7 | 137
Red pine | 15.2| 13.8] 12.8| 115| 109 11.9| 14.4 | 156 | 155 | 155/ 15.6 | 14.4 | 13.9
Douglas fir | 14.5| 134 | 1270113 | 114 | 120 ] 14.1 | 14.7 | 15.2 | 14.8] 150 | 14.2 | 139
Chuncheon
Oak 14.9| 13.9] 130 11.0] 106|123 ] 141 | 152 | 150 | 14.7] 151 | 14.3 | 13.7
Red lauan | 14.9] 13.8] 12.9] 115 | 120|122 | 139 | 15.2 | 15.1 | 149|152 | 14.4 | 138
Red pine | 152 14.5| 12.1] 103 ] 109|127 | 146 | 15.1 {135 | 13.3] 127 | 12.6 | 13.2
Sacicoq | DOUENaS fir | 1481 13.8| 121|111} 108|126 | 141 | 148 1133 | 132|134 | 126 | 131
! Oak 161 15.1] 133 11.7] 118|132 | 146 | 154 |14.6 | 14.1] 14.4 | 143 | 14.1
Red lauan | 14.9| 14.1] 127 12.0| 110|127 | 14.4 | 14.8 | 138 | 13.6] 136 | 13.9 | 135
Red pine 133] 127 108 101 | 11.3] 129 | 15.9 | 16.0 | 165 | 15.0| 13.3 | 11.3 | 13.4
Cvuneiq | DOUEIES fir | 131)126] 117|112 | 13| 120|151 | 149|164 | 147|131 | 1L6 | 131
yungst | ook 129] 129! 120/ 10| 11.0] 123|153 | 150 | 155 | 146|129 | 11.0 | 130
Red lauan | 13.0] 12.7| 120] 116 | 11.4 | 129|151 | 151 |15.7 | 14.7| 13.1 | 11.4 | 132
Red pine 134 106|115 105 | 120|134 | 15.0 | 146 | 155 | 14.3] 125 | 116 | 13.1
Jing Douglas fir | 12.8| 11.2| 1.2 11.2 | 115]13.0 | 145 | 13.9 |14.6 | 136|122 | 113 | 126
nju
! Oak 1281 115] 106] 110! 11.2] 126|142 | 139 | 14.9 | 137] 12.1 | 11.6 | 125
Red lauan | 12.9] 11.6] 11.2] 115 | 11.9 | 12.8 | 14.3 | 14.0 | 14.8 | 13.7] 124 | 11.7 | 127
Red pine 136 12.8] 125|120 | 13.01 131 | 14.3 | 145 | 14.2 | 13.7| 135 | 13.4 | 134
oo | Douglas fir | 126| 1L7| 1L8| 1L1| 121 | 122 | 129 | 131|127 | 122] 122 | 122 | 122
a u
WanEIY | hak 128 1230 121|105 | 121 | 120 129 | 12.4 | 127 | 125] 127 | 12.8 | 124
Red lauan | 12.8]12.2] 122/ 119 ] 124 | 127|136 | 132 | 133 | 13.1] 128 | 127 | 127
3] °F glvl. Wengert (1976)+= k£ g+ 8F 2t #H e 47k 2418 RE gLEmES HKiEF

Fo oA zAL S5 80°Fh 4 FE 80 %ol ¥
@akEE 165 ~193% HHol Yeka shgon,

=g Wengert (1979)% F4 E@Ae) 74419
Aot fmme §%ol FHEAE wAE 4
JIELEAEE

plbel A3E s 2w S e T30l Ak

MBS o) ol 7 9ol vkl wh o] 2 skl Mk
GENol abol sk 4ol webd £5H FHEKAKS
gebd 4 gk,

3.2. A% RAFESAEY RRE FHEIASE
1) #72 BHI REFEHEAZ

BEIKEN BREFEETAEZISE 78 AR 5 K
& AE S BRETHEKE ¥ 2 Bkl BRE
€ F7skd Fig, 2 73 2ok

7+ e vebd Z3kE ARIE WdArstd KR
BIKEL RE~FH~BR Fhol A&k 121

(47)~143~163 (%) (8H), A4 123
(47) ~146~163 (%) (8A), HAAWE 118
(48) ~143~160(%) (8R), AFAuh2 122
(5H) ~142~16.8 (%) (9 A), AT 121
(3R) ~139~16.2(%) (3 R), FFAUL 125

(4 ) ~135~14.4 (%) (7TA) 522 etyeh
¢ BREFHIKEL L RE~FH~Ka2 3ol



(AR 3 Ry EER )

. Desorbed EM.C,
181 +——« Adsorbed E.M.C.
+---+ Calculated L
* E.M.C. ¥ Y
[ 16 r
=
o 14
_ 12
10 t
O b

1 23 45 6 78 9101112
Month

Fig 2. The mean and range of monthly

equilibrium moisture content in

Seoul area.
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Fig. 3. The.mean and range of monthly
equilibrium moisture content in
Chuncheon area
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Fig. 4. The mean and range of monthly
equilibrium moisture content in
Daejeon area,
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Fig. 5, The mean and range of monthly

equilibrium moisture content in

Kyungju area,
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Fig. 6. The mean and range of monthly
equilibrium moisture content in
Jinju area,
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Fig, 7. The mean and range of monthly
equilibrium moisture content in
Gwangju area,
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AR 11.3(4A) ~134~153(%)(8H), &

Ay 11.2(58) ~13.8~152(%) (8 9, 118),

A8k 11L1(58)~135~15.3(%)(1A), 3%
Zuhe 11.2 (4 B)~ 13.2 ~158(%) (9 A), A=
We 11.0(38)~127~150(%) (9 A), %3 =)t
L 116 (48)~127~134(%) (7 A)ol <=t

2) WHY AR [EEFESAE

& AR 4dzke AR P [BEETYRSAERL
Fig, 2 -73 #}, Z 5 A K[EBEEFESKEK
BE~FH~EHe Hoez dxnd, 42y
1L3(48)~13.8~172(%)(8A), &A=y
1L1(48) ~145~172(%) (8 B), o= =
120(4 B) ~ 145~ 16.7(%) ( 8 B), AF=
124 (4 B) ~ 134~ 14.9(%) (TH), AT 8
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