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A Study of Heat Storage System with Phase Change Material
— Inward Melting and Solidification in a Horzontal Cylinder—
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ABSTRACT

Heat transfer phenomena during inward melting and solidification process of the phase
change material were studied expertimentally. The phase change medium was 99% pure
n-docosane paraffin (C,,Hgg). The solid-liquid interface motion during phase change was record-
ed photographically.

Measurements were made on the temperature, the solid-liquid interface, the melted or frozen
mass and the various energy components stored or extracted from the cylinder wall.

For melting, the experimental results reaffirmed the dominant role played by the conduc-
tion at an early stage, by the natural convection at longer time.

For solidification, natural convection effects in the superheated liquid were modest and were
confined to short freezing time. Although the latent energy is the largest contributor to the
total stored or extracted energy, the aggregate sensible energies can make a significant contribu-
tion, especially at large cylinder wall superheating or subcooling, large initial phase change
material subcooling or superheating.
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: Total energy extraced (F52%)
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: Thermal diffusivity (& &H4H8)
: Thermal expension coefficient (2%
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: Density (¥ %)
: Latent heat ()
: Angle (Z}5)
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Fig. 2 Schemetic diagram of test section
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Tablet Thermophysical properties of n-doco- sane paraffin (Cpn His )

Properties Value Properties Value

Tm (C) 42. 5 0 sot Chig/ ) 788

Csot (KJ/kg °C) 2.2 0 1ig Ckg/m*) 766
Crig (KJ/kg °C) 1. 8 B 8.3 x107*
A (Kd/kg) 248 3 ¢ (kg/m s) 3.8 x107°
Ksot Ckw/mC) L6x 1074 a1ig (mt/s) 8 94x 1078
Kiiq Ckw /m °C) 1.54x 1074 @ 5o (m?/s) 1.02x 1077
Pr 55. 37 v (m?/s) 4.90x 1077
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Fig. 9 Timewise motion of the melting front
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