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Study of thermofluid phenomena in phase change materials using simultaneous
visualization of temperature, velocity, and heat transfer coefficient
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In this study, we investigated a natural convection on melting process of
phase change materials using a simultaneous visualization of temperature, velocity, and heat

transfer coefficient. We clarified that the heat transfer mechanism varies continuously based on
melting stages of the phase change material, and it is considerably affected by the variations in
the Stefan number and inclination angle. In addition, we obtained the scaling law of the Nusselt
number and the Rayleigh number for each condition and found to be different values of the Nusselt
number depending on the tested conditions.These variations were attributed to the changes in the
number of ascending and descending plumes, solid-liquid interface, convection structure, and supply
of cold fluid at each melting stage. Our experimental results can be used to enhance the
understanding of the relevant phenomena and validate numerical simulations related to the melting of
phase change materials.
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