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The objective of this research is to investigate the impaoct of thermal mass and ocolor on
heat transfer through a wall. It is expeocted that the obtained information can be utilized in a passive
building design, espeocially when it is furnished with no air oondifioning system.

The material of high thermal mass selected for this study was a typical bricks and
motar wall of 4 and 8 inch thick. The low thermal mass material used was a polystyrene foam
which had the same heat transmission coefficient of the above 4 and 8 inches brick wall
respectively. All of these walls were studied in both black and white surface oolors in order to
ocompare the effeot of different surface absorption. In the research prooess, 8 test cells of 2 feet cube
were built to simulate the effect of heat transmission in to the test cells. Five sides of each test cell
was oconstructed with a 4 inch-thick polystyrene foam, leaving one side open for an installation of
the material studied. The test ocell were then ocalibrated under the steady state condition before the
actual simulation process on outside weather condition.

Through the simulation prooess, it is found that the average inside temperature of the
test cell with high and the oell with low thermal mass had no significance difference. These
are also true for both the black and the white surfaces. The temperature profiles over a 24 hour
oyole, however, were totally different. The oell with high thermal mass exhibited a much lower
temperature swing while shifting the peak temperature toward the end of the day or
evening. .

This finding is very valuable to use as a guide line for selecting an appropriate
material to reduce the peak load for a building. This research reveals that the material with the
same heat transmission cofficient ("U" value) but different in thermal mass and surface color

can result in a major differences in both the amplitude of the peak load and the time when the

peak ooours.
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