Phase change materials emulsions for heat exchange applications
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Phase change material emulsions (PCMEs) have risen interest in recent years as potential heat transfer and
heat storage fluids. These systems consist of a heat transfer fluid as water and an emulsified or an encapsulated
PCM, which should be immiscible with the base fluid [1]. The idea is to exploit the latent heat of melting and
crystallization of PCM to increase the thermal energy storage capacity of the base fluid. The continuous phase,
the base fluid, confers greater thermal conductivity and lower viscosity with respect to PCM. The emulsified
or encapsulated systems have also the advantage to be pumped through a heat transfer circuit independently
from the state of PCM.

In this work, a 10 wt% of a commercial PCM material, RT25HC, with nominal phase change temperature at
25 °C, has been successfully emulsified in water by sonication and surfactant addition. The size of PCM
droplet as well the emulsion stability was investigated over time.

Since supercooling, that is the crystallization process happening at lower temperature with respect to melting,
is a typical issue in PCME development being more pronounced in nano-confined systems, the effect a
nucleating agent on crystallization kinetics has been evaluated. In particular, a PCM melting at higher
temperature with respect to RT25HC (RT65, melting at 65°C) was added with a concentration of 1 wt%.

The thermal conductivity, the viscosity, the density and the Cp of the emulsion were measured at various
temperatures. The heat exchange performance of the PCME was investigated by means of a specifically built
apparats for the measurements of the heat transfer coefficient at constant heat flux.
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