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Quantity of Ice Slurry in Cooled Tube by Continuous Ice
Making using Organic Water Solution
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Abstract — Ice making characteristics of flowing water solution (propylene glycol) in a cooled circular tube
were experimentally investigated. The experiment were carried out under some parameters of concentration
of water solution, velocity of water solution, temperature of cooled pipe wall, and pump pressure etc. The
results showed that it was found that the ice making quantity in tbe were affected by some parameters of
water solution velocity, degree of supercooling on wall, and concentration of water solution etc, The ice
making quantity increase with an increase in the flow velocity in tube and an decrease in mass concentration
of water solution. A dimensional correlation equation for the ice making efficiency was derived as a function
of some parameters.
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Fig. 1. Schematic diagram of experimental apparatus.
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Table 1. Experimental Conditions.

division content

Experimental fluid

Water solution Propylene glycol

Concentration 10, 15 mass%

Test section

Material of tube Stainless, (Glass)

Cooled brine circulation

Cooling method i double tube

Condition in tube

Ice making condition Continuous ice making

Reynolds number under 3000
Degree of supercooling 0~15K
Control pressure [2, 36 kPa
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& Flow direction

4 Flow direction

(a) Continuous ice making

Fig. 2. Behavior of ice making in cooled tube.
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(b) Ice blockage
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Fig. 3. Test results of /PF sensor at the test section.
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Fig. 4. Destribution of particle diameters flowing ice
crystals in tube.
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Fig. 5. Variation of Ice particle diameter with time.
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Fig. 6. Relation of tube wall supercooling and ice
making quantity (C,=10 mass%, P,.,=12 kPa).
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Fig. 7. Relation of tube wall supercooling and ice
making quantity (C,=10 mass%, P,,,=36kPa).
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Fig. 9. Dimensionless result of ice making efficiency.
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