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An Experimental Study on Ice Slurry Creation by Injection

of an Aqueous Solution

YONG-KOO, LEE

Department of Marine Engineering System

Graduate School of Korea Maritime University

Abstract

The problem for the global environment and air-conditioning power
supply difficulties in the experience of summer energy conservation
and the efficient use of energy is required.

In addition, extreme weather worldwide, the problem is also taken
seriously. Global warming causes extreme weather and by the
destruction of ecosystems, but a lack of understanding and
inability to respond properly on the issue did not have access.
However, unlike the past to recognize the seriousness of environmental
problems today began. For these reasons, even in the environment
can be used effectively has increased the interest in technology
development .

The importance of these reasons has increased in the ice slurry.

Therefore, further study 1s required at the time of manufacture ice



slurry by removing the power to improve the efficiency of the
entire system i1s a way to grow efficiency by injection directly
into the copper plate attached to the ice cooling in order to
devise ways to prevent was performed experimentally.

This experiment it used ethylene glycol-water solution and a
concentration is 10.0 % to 20.0 %. The experimental apparatus was
constructed of an aqueous solution tank, flow meter, and the test
section. The experiments were carried out under conditions, with
velocity of fluid at the entry ranging from 1.0 ms to 2.0 ms and

the cooling temperature of -10.0 C to -17.0 TC.
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Fig.3.3 Photograph of Test Section
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Fig.3.5 Photograph of Flowmeter
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Fig.3.7 Photograph of Brine Tank
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Fig.3.10 Atago Brine Densitometer[BR-1g]
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.

EG Brine Concentration 15.0 % EG Brine Concentration 15.0 %

EG Brine Concentration 15.0 % EG Brine Concentration 15.0 %

Fig.3.11 EG Brine Concentration 10.0 %, Mean Velocity 1.0 m/s

Brine Temperature -10.0 C
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EG Brine Concentration 15.0 % EG Brine Concentration 16.0 %

EG Brine Concentration 16.0 % EG Brine Concentration 16.0 %

Fig.3.12 EG Brine Concentration 10.0 %, Mean Velocity 2.0 m/s

Brine Temperature -10.0 C
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EG Brine Concentration 17.0 % EG Brine Concentration 18.0 %

EG Brine Concentration 18.0 % EG Brine Concentration 18.0 %

Fig.3.13 EG Brine Concentration 10.0 %, Mean Velocity 1.0 m/s

Brine Temperature -17.0 C
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EG Brine Concentration 18.0 % EG Brine Concentration 19.0 %

EG Brine Concentration 19.0 % EG Brine Concentration 19.0 %

Fig.3.14 EG Brine Concentration 10.0 %, Mean Velocity 2.0 m/s

Brine Temperature -17.0 C
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EG Brine Concentration 22.0 % EG Brine Concentration 23.0 %

EG Brine Concentration 23.0 % EG Brine Concentration 23.0 %

Fig.3.15 EG Brine Concentration 20.0 %, Mean Velocity 1.0 m/s

Brine Temperature -17.0 C
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EG Brine Concentration 23.0 % EG Brine Concentration 24.0 %

EG Brine Concentration 24.0 % EG Brine Concentration 24.0 %

Fig.3.16 EG Brine Concentration 20.0 %, Mean Velocity 2.0 m/s

Brine Temperature -17.0 C
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EG Brine Concentration 21.0 % EG Brine Concentration 21.0 %

EG Brine Concentration 21.0 % EG Brine Concentration 21.0 %

Fig.3.17 EG Brine Concentration 20.0 %, Mean Velocity 1.0 m/s

Brine Temperature -10.0 C
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EG Brine Concentration 21.0 % EG Brine Concentration 22.0 %

EG Brine Concentration 22.0 % EG Brine Concentration 22.0 %

Fig.3.18 EG Brine Concentration 20.0 %, Mean Velocity 2.0 m/s

Brine Temperature -10.0 C
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Fig.3.19 Photograph of Ice-Slurry

Fig.3.20 Photograph of Ice-Slurry Test
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Table2 Experimental Results

Brine . 30 60 90 120
Mean Brine
Concentr _ IPF min min min min
: Velocity | Temp.
ation (s ] (] [%] IPF IPF [PF [PF
m/S
[%] [%] [%] [%] [%]
10.0 1.0 -10.0 14.0 15.0 15.0 15.0 15.0
10.0 2.0 -10.0 15.0 15.0 16.0 16.0 16.0
10.0 1.0 -17.0 17.0 17.0 18.0 18.0 18.0
10.0 2.0 -17.0 18.0 18.0 19.0 19.0 19.0
20.0 1.0 -17.0 22.0 | 22.0 23.0 23.0 23.0
20.0 2.0 -17.0 22.0 23.0 24.0 24.0 24.0
20.0 1.0 -10.0 22.0 | 21.0 | 21.0 21.0 | 21.0
20.0 2.0 -10.0 21.0 | 21.0 | 22.0 22.0 | 22.0
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Table3 Experimental Average Results

Brine : :
: Mean Velocity Brine Temp. Average IPF
Concentration )

[ms] [T] [%]
[%]
10.0 1.0 -10.0 14.8
10.0 2.0 -10.0 15.6
10.0 1.0 -17.0 17.6
10.0 2.0 -17.0 18.6
20.0 1.0 -17.0 22.6
20.0 2.0 -17.0 23.4
20.0 1.0 -10.0 21.2
20.0 2.0 -10.0 21.6
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Time [min]

Fig.4.1 Effect of Mean Velocity Change at

Brine Concentration [-10.0 C]
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Fig.4.2 Effect of Mean Velocity Change at

Brine Concentration [-17.0 C]
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Fig.4.3 Effect of Temperature Change at

Brine Concentration [10.0 %]
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Fig.4.4 Effect of Temperature Change at

Brine Concentration [20.0 %]
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Fig.4.5 Effect of Concentration Change at

Brine Temperature [-10.0 TC]
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Fig.4.6 Effect of Concentration Change at

Brine Temperature [-17.0 TC]
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