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A common problem founded in residential building room temperature is higher than comfort zone. The
attic space is the area considered to create such a problem most often. The objective of this research is to analyze the
factor of the cause and methods in reducing heat gain, mainly by roof modification.  the first part  the research,
experimental roofs are built. The roofs are covered with polystyrene foam so as to block the heatform outside. The air
gap of the model roofs are set 10 cm. and 20 cm. in width, while the lengths of experimental roofs are 4 and 12 m.
have been used in this test. This experiment is carried out under the surrounding temperature. All model roofs is
pointed to the south so as to have it exposed direcily tc the during the study Tests on the equipment and the test
cells were conducted prior to the experiment to ensure minimum errors. The results of the test are recorded every 15

minutes, round the clock, for a period of 2 days.

The experiments were divided into 2 sets. The first set compared a typical roof with a modified roof with air
gaps 10 cm. and 20 cm. in width. It was discovered that the ceiling surface temperatures at the peak of the day
reached 38.2 °C ,36.7 °C and 35.7 °C respectively. The highest temperature in test cells reached 37.38 °C 135.7 °C
and 35.2°C respectively at the peak of the day. The second set of experiments involved roofs 4 m. and 12 m. with a 20
cm. wide air gap. It was discovered that the highest ceiling temperatures at the peak the day reached 41 °C and

415 °C respectively, while the highest temperature in test cells reached 38.5 °C and 39.2 °C respectively..

The research concluded that the reduction of heat gain through roof modification and be done by using
air gap, it help reducing the roof surface temperature, as well as the test cell’ , during the peak temperature of the day.
The cells with air gap exhibited a much lower temperature swing to provide a more consistent temperature, which can
lower air-conditioning expenses. The roofwith 10 cm. air gap can lower the ceiling surfac } teinperature by 1.45 °C and
reduce the temperature in testcell by 1.7 °C atthe peak temperature of the day. The roof with 20 cm. air gap can lower
the ceiling surface temperature by 2.5 °C and can reduce température in test cell by 2.2 °C at the peak temperature of
the day. Because to increase the width air gap will decrease friction inside the air gap. Experiment also shows that
the length of roof also effect the affect of heat exchange, it is noted that, to increase the length of roof will increase heat
gain, thus increase friction inside the air gap, and in turn decrease the dispersion of hot air from the air gap. The un-
ventilated heat will be accumulated in the air gap lcausing a higher temperature around the ceiling surface and test

cell. A Greater length of the roof should increase air gap width to increase ventilation rate as equai as the shorter roof.
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