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Abstract: The increasing interest in the environment and climate change around the globe,
while the importance of building energy saving is increasing. The building energy simulation
program is used for evaluating of energy performance of buildings. However, an input value of
wood thermal conductivity in the programs is different from each other. Therefore, in this
study, wood thermal conductivity was measured according to species. Through construction da-
tabase by species of wood, the error of simulation program are able be decreased. In addition,
if used as a structural and interior of buildings, the thermal conductivity and moisture of the
wood is difficult to apply to the program because they were changed according to the occu-
pant’s lifestyle. In this paper, thermal conductivity and moisture content.of wood confirmed
changes in the constant temperature and relative humidity (25°C, 50% R.H.) condition.

Keywords: wood species, thermal conductivity, thermo-hygrostat, water content

.M 2

A AAH R BARA} 71T oE B
Aol Z7hgol wet A% oix|o] gt AlE
et Qe FYelN o] A%E oux e
& A oA 2mjeFe] of 25%F AHFHL L.
o, &2 TR W A A el 4

o] oA axv] sfEle] ojshd A7A o Heke

o 40%7H2] S71E AL o FETKel A He]
T 2012). o] Ff GRoA= AZHE oUA

2016 39Y 21 A4 20164 49 12
259 ARery
R

4%, 20164 4%

A 4 "l (skim@ssu.ac.kr)

122

o oA BEAL A % Sk FEw
E3 7R ZY 3 ohokst LA = Ay -
o AR glom SRt /AT gl
I Yo 1 BEEE RO 3
2003). EAo] g7 EAL g A= QY5 v
W EAcH) =g 0.082 W/ mKE 23
glEo] AAEL 1.3 W/mKo| H]3te] <k 1082

al

=

[}
AN

o

O]'

],



A%% ol ABAIM 482 93t B4 AAEg doleuolx 75 123

Table 1. Thermal conductivity of wood by species

Thermal Thermal Thermal Thermal
Species conductivity Species conductivity Species conductivity Species conductivity
(W/mK) (W/mK) (W/mK) (W/mK)
L Pinus .
Paulownia S 0.072 Batu N 0.107 rigida H 0.126 Picrasma S 0.150
Spruce H 0.083 Douglas fir H 0.107 Birch S 0.127 Oak S 0.150
Jugll
Ipe S 0089 | e ca S 0110 |Kalopanax S 0.130 | Huckberry S 0.150
Larch H 0090 | Pine radiata H  0.110 Toona g 0.130 | Ovangkol S 0.151
simensis
Populus - g9 Maplel S 0110 | Muackia g5, Balsa S 0.154
maximowiczil amurensis
Cedar H 0.090 Yellow pine H 0.111 Pyrifolia S 0.130 Red oak S 0.155
P "‘;)?ﬁg"sa H  0.090 Red cedar H  0.114 Maple2 S 0.137 Zebra S 0.158
Pine H 0094 Walut S 0.117 Teak S 0.138 plack g 0.160
ocust
Lawan H  0.094 Bubinga S  0.119 Chery s 0a3g | Schimidt g 0.160
takPr?m“S .S 0.09% Willow S 0.120 Elm S 0.139 Merbau S 0.160
€S1mensis
c;?;ga H 0094 Afzelia S 0120 | Zelkova S 0.140 Ash S 0.163
Hinoki H 0096 | Red pine H  0.120 Water g 149 | Schmit's 0.170
gum birch
Mahogany S 0.096 Chestnut S 0.121 Alder S 0.143 Beech S 0.175
Picea y 0997 Pinus 99y Ebony S  0.148 | White oak S 0.180
sitchensis desiflora
Aspen S 0.101 Swamp ash S 0.122 i‘;gf S 0.149 | Bankiral H 0.180
Nut pine  H  0.101 Ginkgo H  0.125 Dao S 0.150
* S: Softwood / H: Hardwood
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Table 2. Samples of thermal conductivity measurement in a thermo-hygrostat

Surface Species avg. Thickness (mm) Surface Species avg. Thickness (mm)
Spruce 1 Nut pine 1
11.93 24.80
Spruce 2 Nut pine 2
Larch 1 Douglas fir 1
13.05 24.88
Larch 2 Douglas fir 2
Cedar 1 Pine radiata 1
24.69 24.67
Cedar 2 Pine radiata 2
Ponderosa pine 1 Yellow pine 1
19.03 20.81
Ponderosa pine 2 Yellow pine 2
Canada pine 1
24.77 Pinus desiflora 24.86
Canada pine 2
Hinoki 22.70 Pitch pine 23.44
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Fig. 1. Thermal conductivity according to hardwood
and softwood.
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Table 3. Weight of samples during 16 days in a thermo-hygrostat

125

Species Weight (g) Rate

0 1 2 5 9 16 (%)

Spruce 1 30.66 32.14 32.62 33.05 33.10 33.11 7.98
Spruce 2 32.77 34.17 34.66 35.10 35.18 35.21 7.45
Larch 1 37.94 38.68 38.93 39.39 39.65 39.85 5.04
Larch 2 39.09 39.82 40.07 40.58 40.89 41.09 5.12
Cedar 1 61.02 63.08 63.67 64.65 65.00 63.90 4.72
Cedar 2 60.18 62.14 62.85 63.80 64.16 64.28 6.81
Ponderosa pine 1 4137 43.43 4393 4436 44.40 44.39 7.31
Ponderosa pine 2 40.59 42.90 4333 43.67 43.68 43.68 7.61
Canada pine 1 70.48 73.69 75.32 76.63 76.58 76.51 8.56
Canada pine 2 67.07 69.94 71.61 73.02 73.05 72.92 8.72
Hinoki 54.27 57.10 57.74 59.15 59.05 58.91 8.54
Nut pine 1 58.64 61.23 62.06 62.87 63.04 63.11 7.62
Nut pine 2 58.41 60.97 61.85 62.67 62.81 62.88 7.65
Douglas fir 1 51.41 54.24 55.30 55.65 55.48 55.45 7.86
Douglas fir 2 50.71 55.04 56.28 56.67 56.42 56.36 11.15
Pine radiata 1 69.03 72.02 73.03 74.09 74.33 74.38 7.75
Pine radiata 2 67.85 70.98 72.09 73.04 73.18 73.21 7.90
Yellow pine 1 59.98 63.01 63.58 63.93 63.94 63.92 6.57
Yellow pine 2 60.90 63.96 64.92 64.93 64.95 64.94 6.64
Pinus desiflora 74.89 77.00 78.17 79.62 79.99 79.92 6.72
Pitch pine 69.88 73.80 75.05 76.06 76.08 75.98 8.73
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Fig. 2. Moisture content according to the species during 16 days.
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Table 4. Thermal conductivity by in indoor and thermo-hygrostat conditions

Thermal conductivity (W/mK)

Species Rate (%)
Indoor thermo-hygrostat
Spruce 0.083 0.153 84.337
Larch 0.090 0.140 55.556
Cedar 0.090 0.126 40.000
Ponderosa pine 0.092 0.124 34.783
Canada pine 0.094 0.137 45.745
Hinoki 0.096 0.129 34.375
Nut pine 0.101 0.125 23.762
Douglas fir 0.107 0.130 21.495
Pine radiata 0.110 0.127 15.455
Yellow pine 0.111 0.106 (4.505)
Pinus desiflora 0.122 0.136 11.475
Pitch pine 0.126 0.121 (3.968)
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Fig. 3. Thermal conductivity of 12 kinds wood in condition of indoor and thermal-hygrostat.
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