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An Influence of Thermal Insulation and Natural Ventilation
on Thermal Transfer through Building Wall Materials
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Abstract

The objective of this research is to study thermal behavior of various build-
ing wall materials such as common brick wall and lightweight concrete wall that
are improved with 2-inche polystyrene foam insulation at the outside and inside
of the wall. This research investigated four ventilation modes such as: no natural
ventilation, natural ventilation at all time; day ventilation; and night ventilation. The
results showed that the wall materials with outside insulation can resist the thermal
transfer from outside and can reduce temperature difference between daytime
and nighttime. The lightweight concrete wall with outside insulation has more heat
reduction performance than other walls indicated by the temperatures in the test
cells which lower than air temperature around five degree Celsius in daytime. The

common brick wall with outside insulation and the ligshtweight concrete wall with
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inside insulation have equal thermal performance besides; the common brick wall

with inside insulation and the lightweight brick wall have equal thermal reduction.

Lastly, the most efficient ventilation mode is nighttime only ventilation because

the condition inside this test cell is within human comfort.
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