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Studying the effect of radial fins on melting process of a phase change material
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Abstract

In this study, the numerical simulation of melting process of phase change material in a shell and tube heat exchanger in the presence of
different radial fines has been investigated. The phase change material used in this study is RT35 and water is used as the heat transfer fluid.
The types of radial fin shapes including circular, horizontal and vertical ellipse, horizontal and vertical rhombus, square, triangular and
polygonal fin have been studied and the optimal fin has been selected in terms of reducing melting time. The results show that the greater the
fin penetration in the lower half of the crust, the better the melting time at the end times and the lower the full melting time. Therefore, the
vertical elliptical fin has a greater reduction in melting time due to the greater involvement of the lower crust. After selecting the optimal fin,
the height and number of fins changed and it was concluded that with increasing the height of the elliptical fin and also increasing the
number, the melting time decreases.
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Fig 8. Liquid fraction plot for different cases
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Fig 11. Temperature contour for three different cases
(a) without fin (b) circle (c) vertical elliptic.
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Fig 12. Liquid fraction cc;ntour for the effect of fin
height
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Fig 10. Temperature contour for different cases
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Fig 13. Effect of fin height on liquid fraction for case-3
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