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Abstract

This paper evaluates moisture transfer behaviors and its accumulation in eighteen wall assemblies of
Thai detached houses via using 2D numerical hygrothermal simulation software. It is found that moisture
accumulation in wall assemblies is caused by capillary actions of ground water and outdoor weather condition.
The moisture accumulation within the walls varies depending on the wall height. The moisture accumulation
below 12.5 centimeters wall height is affected by ground water and its effect gradually reduces with distance
from the ground. The moisture accumulation in external wall is influenced by outdoor weather condition, which
results in large moisture distribution in external plastering material. The wall systems with two side of grade
beam attached the soil potentially have the highest moisture content. Autoclaved aerated concrete-block
wall tends to have higher moisture accumulation than those of the masonry and concrete-block walls. These
investigations can give Architects and engineers understanding how moisture behaves in residential walls in
hot and humid climates. They could properly select the wall materials as well as construction systems to avoid

moisture problems in their home.
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Bulk density | Porosity Specific heat Thermal conductivity | Water vapor diffusion
Material (kg/m) (m*m® | capacity (J/kgK) (W/mK) Resistance factor (-)
Beam |Concrete 2200 0.18 850 1.6 92
Floor |Concrete Floor 2200 0.18 850 1.6 248
Laminated flooring 800 0.42 1600 0.15 2500
Wall |Cement lime Plaster 1900 0.24 850 0.8 19
Brick 1935 0.217 800 0.495 137.8
ACC concrete block 460 0.7912 840 0.119 18.58
Concrete block 2315 0.1296 800 0.733 182.5
Air layer 10 mm 1.3 0.999 1000 0.071 0.73
Soil | Vapor retarder ( 1 perm) 130 0.001 2300 1.3 3280
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