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Acoustic Enhancement of Solid-Liquid Phase Change Heat Transfer

Seul-Hyun Park and Yool-Kwon Oh’
School of Mechanical Engineering, Chosun University, Gwangju 501-759, Korea

Abstract — The present paper investigated the effect of ultrasonic vibrations on the melting process of
phase-change materials (PCM). Furthermore, the present study considered constant heat-flux boundary con-
dition, whereas many of the previous researches had adopted constant wall-temperature condition. The results
of the present study revealed that ultrasonic vibrations accompanied the effects like acoustic streaming, cav-
itation, and thermally-oscillating flow. Such effects are a prime mechanism in the overall melting process
when ultrasonic vibrations are applied. They speed up the melting process as much as 2.5 times, compared
with the result of natural melting. Also, energy can be saved by applying ultrasonic vibrations to the natural
melting. In addition, temperature and Nusselt numbers over time provided a conclusive evidence of the
important role of ultrasonic vibrations on the melting phenomena.
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Fig. 1. Two dimensional model for a melting pro-
cedure.
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Table 1. Thermophysical properties of paraffin.

Properties Value

Melting temperature 53.2°C

Thermal conductivity 0210 W/m * K
Density 863.03 kg/m’
Specifie heat 2,873.88kl/kg - K
Viscosity 0.00028 m%s
Heat of fusion 241.60 ki/kg
Thermal expansion coefficient 0.001
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Fig. 2. Schematic diagram of (a) the present test sec-
tion consisting of melting cavity and water chamber
and (b) the positions of two pairs of ultrasonic vibra-
tors (X=0.2 and 0.8).
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Fig. 3. Schematic diagram for the experimental set-
up.
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