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Thermal conductivity test of adobe materials with different moisture
content and its effect on building energy consumption

Liu Dalong s Zhao Huihui , Liu Xiangmei , He Quan
(School of Architecture, Xi’an University of Architecture and Technology.Xi’an 710055,P. R. China)

Abstract;: The soil samples collected respectively from Xi‘an in Shanxi, Turpan in Xinjiang and Lhasa in
Tibet were processed into three types of adobe specimens according to the same density level to study the
effects of different moisture content on the thermal performance of raw soil materials and energy
consumption of raw soil building. Then the thermal conductivities of these samples were tested from the
vast dry to wet saturated state, and the influence regulation of changes of raw soil thermal conductivity on
heating energy consumption in different moisture rate conditions was studied with methods of dynamic
energy simulation and sensitivity analysis. The results showed that: There is a linear correlation between
moisture content and raw soil thermal conductivity; The regional differences of influence to moisture
content on raw soil building heating energy consumption were very significant; In the high humidity
conditions, heating energy consumption of Xinjiang adobe building had a minimum amplitude with the
addition of moisture content.
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Fig. 1 The comparison of three kinds of
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Fig. 2 Processed adobe test-specimen
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Table. 1 The tested data of fully dried adobe test-specimens

o T/ 4T MR/ A
(geem ™) (Wem '« KD  KFE/%
B vy L B 1.713 0.576 5 1.08
B 1. 699 0.538 6 1.65
[LF: SN 1.706 0.517 7 0.28
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Table.2 Tested results for thermal conductivity of three

kinds of adobe specimens under different moisture

content conditions (Wem '«K1)
HRGKE/% (S} B i G
HETF(0) 0.576 5 0.538 6 0.517 7
EE3e 0.628 3 0.629 6 0.560 5
2 0.751 3 0.648 4 0.757 9
1 0.912 5 0.770 7 0.937 2
6 1.071 4 0.879 3 1.039 9
8 1.206 5 0.981 3 1.174 8
10 1.302 3 1.019 6 1.373 3
12 1.4519 1.1015 1.516 3
14 1.666 9 1.203 4 1.664 9
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Fig.3 Fitting curves of the relationship between moisture

content and thermal conductivities of three adobe specimens
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Table. 3 Fitting formulas of the relationship between
moisture content @ and thermal conductivities A of

three adobe specimens

25 BAEARK R?
i) Ax=0.584 934+7.539w(1) 0.992 57
i Ar=0.564 93-+4. 663w(2) 0.985 9
iF AL =0.560 83+7.987w (3) 0.993 13
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Table.4 Model information used in simulation
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Fig. 4 The change curves of heating energy consumption

per unit floor area with the change of moisture

content in three adobe houses
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Table.5 The information during heating period in three regions
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Fig.5 The change curves of (average)heating energy

consumption per unit floor area of three adobe houses
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Fig. 6 The change curves of sensitivities of heating energy

consumption per unit floor area of three adobe houses
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