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The objective of this research is to study factors affecting
external wall surface temperature in order to find guideline of suitable
external wall design. The materials used in this experiment were high
thermal mass, ie. Concrete and low thermal mass, ie. Polystyrene foam. The
study is about the effects of the position of insulation installment, heat
absorbtion, surface roughness, emissivity, thermal mass and heat capacity.
Every side of the experimental building size 7.5 X 7.5 meters were installed
with insulation for protecting the affect from outside air temperature.Each
different testing panel was installed to the south side to compare the
external surface temperature. The testing process in all cases were held in
both non-controlled and controlled room temperature.

The result from the thermal mass experiment shows that the
increasing of concrete thickness with high conduction caused a gradual
change in the external wall surface temperature, while the increasing of
polystyrene foam with low conduction caused a rapid change in external wall
surface temperature. Also, the experiment of the surface roughness in the
case of concrete material found that the increasing in the surface
roughness will make the temperature of external surface change rapidly.
Moreover, the result from the heat absorption experiment found that during
daytime, wall with dark colour will cause higher temperature than the
lighter one. Without sunlight, ‘the temperature of both light and dark
colour wall gradually reduced to the same level. However, the temperature
of polystyrene foam will reduce faster than that of concrete thickness.
The outcome from the surface emissivity factor experiment found that wall
with high surface emissivity will have higher surface temperature during
daytime™ and lower than the normal level at night. Besides, the
temperature of the concrete thickness will reduce at a slower rate than
that of polystyrene foam. The results of fixing the position of the
insulator factor found that positioning the insulator outside will cause
the surface temperature to be higher in the daytime and lower at night when
compared to the experiment whereby the insulator was placed indoor. In
addition, if the thickness of the insulator placed outside is increased,
the surface temperature will change more gradually in the daytime. At
night, however, the surface temperature of the insulator regardless of the
thickness will reduce to the same level. All the tests in the case of
controllable temperature indoor and non-controllable temperature indoor
will generate similar result. However, the lower inside temperature will
cause the external surface temperature to reduce to a lower level than the
non-controllable temperature, since the rate of heat transfer will not
change freely.

The result of this research can use as a guideline for the
decision of external wall designed with low surface temperature by using the
above mentioned.
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