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ABSTRACT

246112

This research presents an experimental finding on the reduction of heat transfer
through a double glaze window system which developed in the way to function with
phase change material. The indoor test carried out in the laboratory at the building of
Physics department, Faculty of Science. In this research, the testing room was designed
and constructed with the dimension of 2 meter wide, 2 meter length and 2.5 meter

height. The window system was installed on the frame in one side of the room wall. With

€
\

this frame, the test window system can be changed from one type to another. The room
well insulated with a rock wool as to eliminate the effect of heat transfer through other
part of the room but the window. In addition, the artificial light system was designed and
constructed using halogen lamps as a light source to radiate heat on the window glaze.
The artificial light system was tested to ensure a consistent radiation all over the window
area size 0.4 meter wide and 0.4 length with the acceptability no more than 5 percentage
variation. The radiation was detected by a pyranometer. The radiation was varied
between 572 W/m~ 663 W/im~ and 756 W/m2 which referred the monthly average of solar
radiation in Phitsanulok during 10:00 and 15:00. The heat transmitted through the double
glaze window system that collaborated with phase change material was investigated and
analysis. Two types of phase change materials employed were salt hydrate and paraffin.
Paraffin is more suitdble than salt hydrate and offers several advantages included no
segregation, complete operating cycle, and transparent liquid—phase which preserve the

window visual. The comparison between the double glaze window with and without phase



246112

change material showed that the prior provide lower solar heat gain coefficient for the value
of 0.64 against 0.68. In addition, the amount of heat transmitted through the double glaze
window with phase change materiql is 5.6 percent lower than the one without phase
change material. This also implieci the lower cooling load for an air conditioning system. An
economic feasibility considered on the reduction of electric consumption, this compared
between the double glaze window system with phase change material and the one without
it. The simple payback period show at 4 years that seem to be a long time. According to the
calculation bas:ed oh the duration of high heat gain, this can cause lesser energy reduction

and higher payback period than what might be in practical.
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