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Fluid dynamical characteristics of microencapsulated phase change material
slurries
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ABSTRACT

An experimental study was performed to measure the viscosity of microencapsulated PCM
slurries as the functions of its concentration and temperature, and also influence to its fluid
dynamics. For the viscosity measurement, a rotary type viscometer, which was equipped
with temperature control system, was adopted. The slury was mixed with water and
Sodium Lauryl Sulphate as a surfactant by which its suspended particles were dispersed well
without the segregation of particles during the experiment. The viscosity was increased as
the concentration of MicroPCM particle added. The surfactant increased 5% of the viscosity
over the working fluid without particles. Experiments were proceeded by changing parameters
such as PCM particles’ concentration as well as the temperature of working fluid. As a
result, a model to the functions of temperature for the working fluid and its particle
concentration is proposed. The proposed model, for which its standard deviation shows 0.8068,
is agreed well with the reference’s data. The pressure drop was measured by U-tube
manometer, and then the friction factor was obtained. It was noted that the pressure drop
was not influenced by the state of PCM phase, that is solid or liquid in its core materials at
their same concentration. On the other hand, it was described that the pressure drop of the
slurry was much increased over the working fluid without particles. A friction factor was
placed on a straight line in all working fluids of the laminar flow regardless of existing
particles as we expected.
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Fig. 2 Results of DSC analysis for
(a)paraffin wax (tm= 507C)
and (b)tetradecane (tm =67T).
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Fig. 3 Schematic diagram for the viscosity
measurement of the slurry.
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Table 1 Empirical correlations for viscosity of
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