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Property Value (Solid) Value (Liquid) Units
Density 880 760 kg/m?®
Thermal Conductivity 0.2 0.15 (W/m.K)
Specific Heat 2000 2100 (J/kg.K)
Latent Heat of Fusion - 200000 (J/kg)
Solidus Temperature 329.15 - K
Liquidus Temperature - 335.15 K
Viscosity - 0.02 Pa.s
Thermal Expansion Coefficient - 0.0002 (1/K)
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Numerical Study of the Effect of Shell Rotation and Internal Fin
Addition on Heat Transfer in a Square Shell Latent Heat Thermal

Energy Storage System
Mohammad Goharkhah®, Saber Abdollahzadeh Bonab?, Ali Zargar Saleh?

2 Faculty of Mechanical Engineering, Sahand University of Technology, Tabriz, Iran

ABSTRACT

Given the increasing global energy consumption and the environmental challenges associated with it, the
development of renewable energy sources and energy storage systems has become a primary focus of modern research.
In latent heat thermal energy storage (LHTES) systems, the use of phase change materials (PCMs) to enhance energy
storage/release capacity has attracted significant attention in energy management research. The primary objective of this
study is to examine the melting process and the temperature distribution within a latent heat energy storage system
comprising a square shell and tube configuration. The system consists of a double-tube storage unit, with a square
external cross-section and a hot inner tube, where the gap between the tubes is filled with a PCM. In this study, the hot
tube is assumed to have a constant temperature, and the outer walls are insulated. A numerical analysis, using the Fluent
software and the finite volume method, is performed to assess the impact of shell rotation and the use of an internal fin.
The results indicate that, in the absence of fins, the rotation of the square shell delays the complete melting time in the
system. However, the addition of fins to the inner tube significantly reduces the time required for full melting.

KEYWORDS
Energy storage system, phase change material, natural convection, square shell storage system,
internal fin.
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