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Influence of temperature and moisture content on

the thermal conductivity of building materials
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2. China Academy of Building Research, Beijing 100013,P. R. China; 3. State Key Laboratory of
Subtropical Building Science, South China University of Technology, Guangzhou 510641 P. R. China)

Abstract: Thermal conductivity is one of the most important hygrothermal properties of building materials
which depends on temperature and moisture content. The one-variable linear function is usually used to
describe the influence of either temperature or moisture content on the thermal conductivity when the other
one is fixed. However, for real situations temperature and moisture content have simultaneous influence.
The thermal conductivities of five typical building materials-expanded polystyrene (EPS), mineral wool,
concrete, adhesive mortar and rendering plaster-were measured with the guarded-hot-plate apparatus at
different temperature and moisture content. Results show that the two-variable linear function is sufficient
to describe the coupled influence of temperature and moisture content on all studied materials. The
interaction between temperature and moisture content is negligible. For weakly hygroscopic and capillary

materials such as EPS and mineral wool, the two-variable linear function can be simplified to the one-
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variable linear function of temperature.
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Table 1 Basic properties of experimental materials

M84.3%/ A/ (kg *
p/(kg . wmp/
ok $/ % ’L/ (kg » kg™, m-? .
m~7) . (kg m™®)
%1 §70-9)
EPS 18.6 41 0. 62
AR 149 3 0.31
gL 2 182 17.5 61 1.24 0.027 157.6
TR 1377 35.0 12 1.47 0.020 205. 2
B 1426 14.3 18 1.58
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Fig. 1 Guarded hot plate apparatus
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Table 2 General information of measurements

REHIE/C BRI/ C SR it/

Bk

Wk Bt R Rk (kg + kg™', %71
EPS 45 25 1 —21 3.8
bl 44 25 1 —22 0.3
BEEE 45 27 1 —18 7.7
BEREF] 45 25 1 —19 16.7
W 44 29 1 —21 6.0
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Table 3 Results of one-variable linear fittings

A =x(t0)Fa-t AMw)=x(up)+b -~ u

R

Ato) a R? Aluo) b R?

EPS  0.0342 3.61X10°* 0.88 0.0390 0.0602 0.01
A 0.0351  3.95X107*% 0.98 0.0403 0.7225 0.01
BEELE  0.453 3 0.003 28 0.51 0.4438 2.2996 0.53
ks 0.278 3 0.001 9 0.15 0.2426 1.3290 0.86
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Table 4 Results of two-variable fittings

Atsw)=Altosup) tattbeu Atyw)=A(tgup) tastt+beutceteu
ok
Aty suo) a b R? ACto yuo) a b c R?

EPS 0.0338  3.51X10°! 0.023 9 0.89 0.0326  3.99X10°! 0.086 7 —0.002 25  0.90

s 0.0362  4.09X107% —1.2455 0.98 0.036 0  4.22X107% —0.4330 —0.048 6 0.99
TR BE 1 0.408 4 0.002 8 1.979 2 0.89 0.416 4 0.0022 1. 609 2 0.022 6 0.91
JBE i 7 0.2237 0.001 3 1.277 1 0.92 0.2309 8.57 1 1.082 3 0.001 0 0.93
E s 0.428 6 0.003 5 4.164 8 0.86 0.440 5 0.002 7 3.772 3 0.023 3 0.86
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Fig. 2 Single-layer material case
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Fig.3 Multi-layer material case
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