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Ice-slurry Generation of Ice Thermal Energy Storage
System using Ultrasonic Vibration
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Abstract Ice slurry that is a mixture of fine ice crystals and liquid water is a widely used working fluid in
the ice thermal energy storage system due to its flowability and large latent heat of fusion. Generally ice slurry
is made from supercooled water. But the excessive supercooling causes the water to freeze even worse to block
the pipe. Additionally large degree of supercooling of water degrades the efficiency of the ice thermal energy
storage system. Therefore the effective method to control the phase change from supercooled water to ice slurry
is needed. In this paper we experimentally studied a novel method to generate the ice slurry from the
supercooled water using the ultrasonic vibration. It was found that the cavitation impact of supercooled water by
ultrasonic vibration can help the generation of ice slurry.
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Plate-type Heat
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Exchanger
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3 Chiller 2RT
Type
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6 Valve 15A Ball Type
7 Thermocouple CC

N 40kHz/3,800pF/
8 Ultrasonic Vibrator 20W 10 Moudule

[Fig. 11 Schematic of the experimental set-up for ice slurry

generation
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[Fig. 2] Experimental set-up for ice slurry generation; (a)
from left side, ultrasonic generator, controller, PC,
chiller (b) storage tank, (c) ultrasonic vibrator
module(dashed line)
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[Fig. 3] IPF as a function of output power of ultrasonic
vibrator; (a) city water (b) 5% ethylene glycol
aqueous solution
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