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Siritouch Asavakosri 2008: Study and Comparison in Properties of Innovative Production of
Shape Stabilized Phase Change Materials for Energy Conservation. Master of Engineering
(Chemical Engineering), Major Field: Chemical Engineering, Department of Chemical

Engineering. Thesis Advisor: Associate Professor Sirikalaya Suwatjittanon, Ph.D. 175 pages.

In recent times, composites made out of polymers and paraffin waxes called shape stabilize PCM
is good for thermal energy storage materials, in which the heat is stored as latent heat of fusion in the
paraffin wax. In this research, 2 kinds of experiment were studied. The first experiment has 3 sets, in set
one has compounds made out of a high density polyethylene (HDPE) mixed with a commercial paraffin
wax, set two has low density polyethylene (LDPE) and copolymer called ethylene vinyl acetate (EVA)
mixed with paraffin wax, and set three has compounds the same with set two, but the graphite powder
was added. The paraffin compound is dispersed into the network of solid polymer, and it serves as latent
heat storage material while the polymer acts as a supporting material. All of these composites were
produced and investigated. The most important thermal properties of these compounds, like the melting
point, latent heat of fusion and thermal conductivity were studied. Additionally, a compression test was
done to investigate the mechanical strength of the compounds. In a thermal cycling experiment was
found, that the composites of paraffin and HDPE have long-term stability of the material and the
increasing of copolymer improve this property, too. The compression test showed  an improvement in the
mechanical strength of the samples containing more HDPE for set one, and more copolymer in set two. But
for the more of graphite powder in set three, the mechanical strength and long-term stability of the material

will reduce. The thermal conductivity of the compound increase significantly by introducing graphite
powder. The second experiment, the developed energy storage container is a double layer coffee cup, the
~ gap of which can be filled with paraffin was studied. The result show that the double layer cup containing
paraftfin give the better thermal profile in the reducing of water temperature compared with no contain of

paraffin in the gap.
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