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Characteristics of Insulation of Core Wall for Traditional
Rural House (Earthen House)
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Abstract

The insulation characteristics of earthen core wall were studied in this paper. The overall heat transfer
coefficients(U) were obtained through experiment in accordance with Korea Industrial standards. The result
of the experiment are compared with the Regional Overall Heat Transfer Coefficient(U) of Building. This
results inform that core wall with soil can be used as building walls because the insulation characteristics

agree to the rule of building standards.

Keywords : Core wall, Rural house, Insulation, Overall heat transfer Coefficient, Thermal conductivity,

Earthen house, Traditional house
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Fig. 1 Schematic diagram of thermal transmission

for core wall
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Table 1 Physical properties of soil materials

LL
384 %

Gs
2.62

PL,
172 %

USCS
CL

OMC
192 %

max. dry density
170 g/cm’

127



qE 32FYE

) A4 dg 54

100 L b R ¥ Y Lt e Tt
Coaan e ) v RN
20 T T
o ® IR
- 70 [EEERET
5 : i
£ 60
el ! (X}
o S0 : )
- INET
@ 40 T T
Vs
&
o 3 i
K
10 ——ay
Ve
0
0.001 0.01 0.1 1 10

Grain size, mm

Fig. 2 Grain size distribution curve of soil ma-
terials
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Table 2 Regional overall heat transfer coefficient (U) of outer wall of room

(Unit : w/m® + K)
Region Middle South Jeju
Direct air <047 {058 {076
Indirect air < 0.64 {031 {110
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Table 3 Overall heat transfer coefficient (U) according to straw content ratio (RH 70%, standard com-

paction, thickness of test wall 20 cm)

Straw cpntent 0.3%
ratio

1.0% 3.0%

Temp. T 45 15 0 -10 45

15 0 -10 45 15 0 -10

U Wm-K | 069 | 410 | 0.88 [ 053 | 055

451 | 1.83 | 055 | 067 | 162 | 055 | 0.40
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Fig. 4 Overall heat transfer coefficient (U) accor-
ding to straw content ratio (RH 70%, stan-
dard compaction, thickness of test wall 20 cm)
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Table 4 Overall heat transfer coefficient (U) according to relative humidity (straw content ratio 3.0%,
standard compaction, thickness of test wall 20 cm)

Relative humidity 50% 70% 90%
Temp. T 45 15 0 -10 45 15 0 -10 45 15 0 -10
U, W/m* - K 0.63 187 | 055 | 040 | 067 | 162 | 055 0.40 088 | 336 [ 085 | 040
5 B e —— Table 5 Overall heat transfer coefficient (U) accor-
Rl R — } ding to compaction energy (straw content
5 4 - e s e e 00 . ratio 1.09%, RH 70%, thickness of test wall
R . 2 cm)
g s S
3 D AN Compaction Standard 1/2 of standard
g energy
3 Temp. T |45 | 15| 0 |-10} 45 |15 | 0 |-10
e 0 s o 5 10 15 20 25 % w0 40 4 s U los5|451|183]055|062|287| 065|043
T W/m“-K
‘emperature (C)
Fig. 5 QOverall heat transfer coefficient (U) accor-
ding to straw content ratio (straw content
ratio 3.0%, standard compaction, thickness of 5 — e -
test wall 20 cm) 45 -
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Fig. 6 Overall heat transfer coefficient (U) accor-

ding to compaction energy(straw content ratio
1.0%, RH 70%, thickness of test wall 20 ¢cm)
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