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Simulation of the freezing & melting processes for use in Latent Heat Storage (LHS)
systems
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Abstract

The present article examines the melting and freezing processes of PCM in a vane rectangular tank in the presence of natural
displacement and along with time-dependent boundary conditions. For this purpose, two numerical models are developed based on
enthalpy and front tracking methods and in the form of lattice Boltzmann method (LBM) to simulate the phase change process.
Fluent software is used to analyze the data. According to the results of the research, the change in the geometrical shape created in
the simple double tube converter did not have a positive effect and caused a lower percentage of paraffin to melt at the end of the
process, and it cannot solve the problem of solid paraffin remaining in the lower half of the annular space not melting. after the
completion of the melting process. At a temperature of 69.9 °C, energy storage is carried out with a suitable intensity, but after this
time, the slope of the graphs related to thermal energy storage and the fraction of melted paraffin decreases. So, the time of 60
minutes for the Rayleigh number 1.09 x 10° is a special time. In this study, this special time is called the threshold time, while for the
Rayleigh numbers 1.67 x 10°, the threshold time is 50 minutes.

Keywords: latent energy storage, melting process, paraffin, Boltzmann method, solid-liquid phase change, Two-pipe converter
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