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Study on Ice Making Behavior of Water Solution with Surfactant
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ABSTRACT: Recently, a great attention has been paid to the ice thermal storage system for
the purpose of energy saving and reduction in peak electrical demand. In the present study, it
has been investigated the freezing behavior of several kinds of water solutions with nonionic
surfactant. In order to prevent ice blockage in a cooled pipe, the amount and wall adhesion
behavior of ice of the test fluids were observed experimentally under different concentration of
water solution with surfactant, temperature of cooled wall, and the shear velocity of test
fluids. The results showed that the size of ice crystal became smaller at higher shear velocity
at wall. And the lowest limit of wall adhesion of ice in water solution with surfactant was
found at 230 W/m® of heat flux.

Key words: Surfactant(A 9 &4 #)), Water solution(4*-& ), Shear velocity(F4 %), Ice mak-
ing amount(¥ &4 A ), Wall adhesion(¥ H+2)
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Table 1 Properties of solute

Solute Chemical | Moleculer | AT [K] at
formula weight | 1.7 mass%
Potassium | oy co0k | 98.14 0.66
acetate
Propylere | = ¢ .0, 76.10 0.40
glycol
Sodium
chloride NaCl 58.44 1.10
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Fig. 1 Schematic diagram of experimental ap-
paratus.
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Fig. 2 Ice making amount to shear velocity
and supercooling degree.
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Fig. 3 Ice adhesion time to shear velocity and
supercooling degree.
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Fig. 4 Ice particle mean diameter to shear
velocity and time after ice crystal in-
jection.
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Fig. 5 Ice making amount to concentration of

surfactant and supercooling degree.
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crystal injection.
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