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Abstract — The object of this study was to identify the critical condition of ice blockage of flowing sub-
cooled water for the design of ice shuty making system. Relating to the ice blockage of ice-making tube, the
city water was used as the test sample. The experimental condition was controlled with respect to the fiow
rate of test water and cooling velocity of coolant. As a result, it could be observed continuously column of
the ice slurry on the impact plate. In addition, the distribution curve of subcooling degree showed decreasing
tendency with an increase in the Reynolds number in case of a counter-flow and parallel-flow heat
exchanger, and the subcooling degree was independent of cooling velocity in the region of 0.29~0.53[°C/
min).
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Fig. 1. Experimental apparatus of the ice slurry mak-
ing system.

Table 1. Specifications of the used experimental ap-
paratus.

Items Specifications
Refrigerator 7.5HP
I'st storage tank 400 1
2'nd storage tank 231

Circulation pump 0.4 kW, Scherzinger

of test water 8200M037/2800
Data acquisition Datascan 7320
Iee slurry tank 1000 mm>x700 mmx1300 mm
(lengthxwidthxheight)
toner cooling Whe 1y 1170 05 713
Length : 2.5 m

Quter cooling tube LD, : 43 mm, O.D. : 39 mm
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Table 2, Experimental conditions.

Items Conditions

R [Q - 1Y 0.7
Test sample [{2cm !

(City water at (°C) k [W/mK] 0.558
p [kg/m'] 998.2
Re. number of Counter-flow 2,000~12,000
test water Parallel-flow
Flowrate range of test water 2.0~11.2
Cooling velocity of coolant [°C/min] 0.29~0.53
Flowrate of coolant [//min] about 20
Diameter ratio of ice-making tube (o) 0.28
. 1'st storage tank =20
Initial temp. ,
°C] 2'nd storage tank -3
Ice slurry tank 0.9:0.1
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(c) After 180 sec
Fig. 2. Photograph of ice slurry.

(d) After 600 sec
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Fig. 3. Trend of flow rate and pressure of test water
according to the test time.
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Fig. 4. Difference of inlet and outlet temperature of
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according to the time.
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