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Abstract

In this research, the melting process of the non-Newtonian phase change material inside a porous vertical cylinder equipped
with fins has been numerically investigated. First, the governing equations and corresponding boundary conditions have been
derived based on the enthalpy-porosity method and in cylindrical coordinates. In the following, they were transferred to their
dimensionless form and finally solved using the finite element method. The independence of the solution from the
computational grid size has been evaluated and the computational fluid dynamics code created has been compared and validated
with valid numerical and laboratory researches. The results for the rotation of the storage with the presence of three thermal
fins are shown in the form of flow lines, melting front, constant temperature lines, speed and average Nusselt number as well
as the amount of melting fraction of phase change nano material. According to the observations and investigations, changing
the angle of deviation from the horizontal axis did not affect the pattern of temperature constant lines and melting front; In
other words, the values related to the average Nusselt number and melting fraction have not changed significantly for different
deviation angles; Since the entire space in question is porous and the conduction heat transfer mode is dominant, the change in
buoyancy forces (as representative of natural convection heat transfer), through the change in the deflection angle, does not

affect the heat transfer rate and the melting front to give.

Key words: Melting process, Natural convection, Conjugate heat transfer, porous media, Carreau non-
Newtonian fluid, nanofluid.
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