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Experimental Study on Accelerating Phase Change Heat Transfer
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Abstract

Solid-liquid phase change (i.e. melting or solidification) occurs in a number of situations of
practical interest. Some common examples include the melting of edible oil, metallurgical process
such as casting and welding, and materials science applications such as crystal growth. Therefore,
due to the practical importance of the subject, there have been a large number of experimental and
numerical studies of problems involving phase change during the past few decades. Also, this
study presented the effective way to enhance phase change heat transfer.
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Fig. 1 Two dimensional model for melting procedure
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Fig. 2 Schematic diagram for test enclosrue

Table 1 Thermophysical properties of paraffin

Properties Value
Melting Temperature © 53.2°C
Thermal Conductivity 0.205 J/m° C sec
Density 863.03 kg/m®
Specific Heat 2872.47 kd/kg’ C
Viscosity 0.00028 m%s
Latent Heat of Fusion 241.60 kJ/kg
Thermal Expansion 0.001
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Fig. 3 Average temperature distribution on the
heater surface
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Table 2 Consumed melting time under variable
output power level at vibration generator

Heat Flux  Output Power Level at Melting Time
(kcal/hrm ) Vlbratmn Gnerator (Wh) (Mm )
"BB352 0 164
5535.2 185 94
5535.2 340 72
4000.7 100 185
4000.7 185 105
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