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Physical Properties of Microencapsulated Phase Change Material Slurries
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ABSTRACT: The thermal conductivity and density of slurries entrained with the particles of
Micro-PCM are measured with respect to its temperatures as well as concentrations. For the
thermal conductivity of slurries, a device made from P.A. Hilton (Model No. H470) is adopted.
There is a well-scaled 0.3mm gap between shells into which the slurry is injected. The
temperatures of the slurry are changed to 5~25C, for which it is controled by the supplied
voltage and cooling water circulated around the outer shell. The concentrations of Micro-PCM
slurries are varied from 5 wt% to 50 wt%. Some general equations such as Maxwell’s
equation, are evaluated for their applicability with Micro-PCM slurry. As a result, it happens
to be some 20% discrepancy between the experiment and the applied equations.

The density measurements of Micro-PCM slurry to its temperature and concentration are
performed by hydrometer. For the experiment, tetradecane encapsulated slurry (tn=67T) and a
mixed wax (tm=50C) are tested. The temperature changes of tetradecane are applied for 0C
to 20C and a mixed wax for 20°C to 60°C, and its concentrations are changed from 5 wt% to
30 wt%. The results are compared with a general equation and the referenced data. For the
conclusion, the experimental result and a general equation are well agreed.

Key words: Microencapsulated phase change materials(?] &< Al), Density(2 £), Thermal
conductivity(g £ ), Thermal storage(Z4)
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Comparison with the experimental results, general equation, and Maxwell equation (continued).
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