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Abstract

Experimental study was conducted to investigate the thermal
behavior enhancement of a cooling liquid when it was mixed with
micro-encapsulated phase-change material (MEPCM). The

improvement was found to be due to the phase changing effect

of the PCM which was able to increase latent heat storage to the
coolant. The MEPCM having capsule diameter of approximately
10-30 Um was mixed with a base-fluid mixture of Ethylene Glycol
and water to become “slurry fluid”. The slurry fluid was then
used as a coolant in the experiment designed to model a cooling
system of electronic cooling applications.  For this reason,
Octacosane MEPCM was selected because it has melting point
at about 60°C which is suitable for typical electronic controlled
temperature. The experiment was conducted using a flow-loop
equipped with heat source, heat sink, coriolis mass flow meter,
magnetic-coupling pump, and data-acquisition system. The
experimental results show that the phase-changing effect of the
MEPCM used can enhance the heat capacity of the slurry
working fluid by up to 5 times higher than that of the base-fluid.
Additionally, heat transfer coefficient inside the heater can be
increased by up to 20% over the baseline condition when slurry

fluid was used.
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Heater Unit: Cooling water provided from a close-
o Cold-Plate heat exchanger having loop system equipped with an air-cool
clectric rubber heater pads on top and chiller.
bottom surface (25 sq.in. total heating Inlet water temperature is set at 35 °C.
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e Maximum supply heat rate = 280W.
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