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ABSTRACT: This paper presents experimental works on the ultrasonic influence during melt-
ing of ice and paraffin and compared the paraffin’s result with ice’s results. The experiments
was carried out under two setting conditions.: 1) Heater without ultrasonic vibration, 2) heater
with ultrasonic vibration. Experimental observations show that the ultrasonic vibration en-
hances significantly the phase-change process (melting) so that the melting time is reduced
about 16~25% compared to those of melting process without ultrasonics in the melting of both
ice and paraffin. But the influence of ultrasonics was not significant to affect the reduction of
the power consumption. In the case of paraffin, the reduction rate of power consumption was
about 209, but the reduction of the power consumption was increased about 0~12%.
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Fig. 1 The diagram of ultrasonic tank.
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Table 1 Properties of paraffin

Property Numerical value
Thermal conductivity () | 0.2386 W/(m )
Density ( p) 863.03 kg/m’
Heat of fusion ( Zh) 241.60k]/kg

Specific heat (cp) 2872.47kJ/kg C
Fusion temp (C) 53.2
Flash point (T) 204.44
Viscosity (98.97C) 0.00028 m*/s

Table 2 Properties of ice

Property Numerical value
Thermal conductivity ( « ) 222 W/(m C)
Density (o) 910 kg/m”
Heat of fusion (Zh) 3336 kJ/kg
Specific heat (cp) 0.84kJ/kg C
Fusion temp (C) 0C
Flash point () 100T
Viscosity (989C) 0.00000126 m*/s
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Fig. 3 Distribution of normalized melting time

for ice.
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Table 3 The comparison of melting time and electricity consumption

Melting time | Electricity consumption quantity (W-h)
Parameter .

{min) Heater Ultrasonic Total

One heater without ultrasonic effect 267.35 718.6 718.6
Two heater without ultrasonic effect 100.1 553.0 553.0
One heater with 28 kHz ultrasonic effect 158.8 443.1 1794 622.5
One heater with 50 kHz ultrasonic effect 208.45 565.8 2385 804.3
Two heater with 50 kHz ultrasonic effect 84.0 457.1 949 552.0
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Table 4 The comparison of melting time and electricity consumption
Melting time Electricity consumption (W-h)
Parameter .
(min) Heater | Ultrasonic | Bottom heater | Total
100°C heater without ultrasonic effect 92 599.43 209.79 809.22
90C heater without ultrasonic effect 118 688.97 241.13 930.10
80C heater without ultrasonic effect 146 791.39 276.99 1068.38
70°C heater without ultrasonic effect 206 1038.85 362.55 1398.40
100C heater with ultrasonic effect 94 612.46 113.40 725.86
90C heater with ultrasonic effect 118 693.63 142.35 835.98
80C heater with ultrasonic effect 141 764.29 170.09 934.38
70°C heater with ultrasonic effect 190 955.38 229.20 1184.58
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