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Thermal Characteristics with Various Thermal Insulation Types
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ABSTRACT: This study is to analyze thermal characteristics of the basement structures with
a non-thermal insulation and various thermal insulations. From the results through the field
experiments and computer simulations, the thermal bridges and heat loss is found in non-
insulation structure of the basement under the definite depth of ground level. Therefore, the
thermal insulation structure should be installed for preventing the heat loss in the basement.
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Fig. 6 Internal surface temperatures in the
basement structure (Model A).
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Fig. 7 Internal & external surface temperatures
in the basement structure (Model A).
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Fig. 8 Structure temperatures of in the first
floor (Model A).
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Fig. 9 Internal surface temperatures in the

basement structure (Model B).
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Fig. 10 Internal & external surface tempera-
tures in the basement structure (Model

B-0.8m).
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Fig. 11 Internal & external surface tempera-
tures in the basement structure (Model
B-1.25m).
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Fig. 12 Internal surface temperatures in the
basement structure (Model C).
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Fig. 13 Internal & external surface tempera-
tures in the basement structure (Model
C-0.8m).
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Fig. 14 Internal & external surface tempera-
tures in the basement structure (Model
B-1.2m).
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Fig. 15 Internal surface temperatures in the
basement structure (Model D).
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Fig. 16 Internal & external surface tempera-
tures in the basement structure (Model
D-0.8m).
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Fig. 17 Internal & external surface tempera-
tures in the basement structure (Model

D-1.25m).
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Fig. 18 Internal & external surface tempera-
tures in the basement structure (Model
C-1.7m).
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Table 1 Surface temperature according to Mo-

Age FEA) wEA A

del types (Unit: C)
Model type A B C D
Internal surface 136 | 148 | 147 | 150
Enternal surface-0.8m | 11.7 | 135|128 | 13.2
Enternal surface-1.25m| 12.7 | 137 | 135 138
Enternal surface-1.7m | 136 | 140|139 | 161
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Table 2 Heat loss coefficients according to
Model types (Unit: W/m’K)

Location | Model | Model | Model | Model
(cm) A B C D
0~20 0.85 0.87 0.88 0.87
20~40 1.20 1.20 1.21 121
40~60 1.04 0.94 0.96 0.95
60~80 0.77 0.55 0.59 0.54
80~100 0.57 0.34 0.39 0.31

100~120 0.43 0.30 0.31 021

120~140 0.35 0.32 0.27 017

140~ 160 0.30 0.32 0.25 0.18

160~180 0.27 0.31 0.25 0.26

Average 0.642 0572 0.566 0522
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Fig. 21 Heat loss coefficients according to Mo-

del types.
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