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An experimental study on formation

of slurry ice in reversing flow

YOUNG-GYU, CHOI

Department of Marine Engineering System

Graduate School of Korea Maritime University

Abstract

These days, energy saving 1is very important issue because
resource of energy 1S decreasing and their price rise. So many
countries developed new resources and equipment for saving energy.

One of these system for saving energy 1s Ice storage system. It
1s popular because it can relieve a significant portion of the peak
demand of electricity during the daytime of summer.

Specially, attention is being given to dynamic type ice making
technology because it overcomes a decreasing of the melting

performance and an increasing of the thermal resistance on th ice



layer in static type ice making technology.

One of things in ice making is making of slurry ice. Thermal
storage system by slurry ice is a very efficient system. Slurry ice
system can use both sensible heat and potential heat.

Slurry ice system have a problem. It is that ice freeze and grow
ice layers on freezing tube and ice layer interrupt transfer of heat.
So, recently, scraped-surface Ice slurry Generator is popular because
it is very efficient for making slurry ice but scraped-surface Ice
slurry Generator need extra energy for operation of scraper.

This study experimented to observe an influence of experimental
conditions on production characteristics of slurry ice by putting ball
into test section to disturb ice adhesion. And at this experiment it
used ethylene glycol-water solution and the concentration is 20wt%.
The experimental apparatus was constructed of ethylene
glycol-water solution and slurry ice storage tank, brine tank, pumps
for ethylene glycol-water solution and brine circulating, a mass
flow—meter, data logger for fluid temperature measuring and a
vertical circular tube with two copper tubes as test section. The
experiments were carried out under various conditions, with mean
velocity of fluid at the entry ranging from 0.07 to 0.13m/s and ball

diameter 1s 10mm, 15mm. Also ball filling rate is 33%, 50%.
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Fig. 2.1 Schematic diagram of experimental apparatus
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Fig. 2.3 Photograph of test section
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2.4 Photograph of experimental apparatus
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Table 2.1 Experimental condition

Condition Range
Ball diameter (&) [mm] 10, 15
Ball filling rate [%] 0, 33, 50
Mean velocity [Ws ] 0.07, 0.10, 0.13
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Fig. 3.1 Flow pattern in lamina flow
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R <Rc

Fig. 3.2 Flow pattern in sphere

R > Rc

Fig. 3.3 Flow pattern in sphere
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Fig. 3.7 Kinetic energy profile at (10mm, 0.1m/s, 33%)
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Fig. 4.1 Photographs of fluids in the reversing flow
(Filling rate = 33%, Ball size = 10mm)
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Fig. 4.2 The photograph of the test section after the

experiment (U = 0.07m/s, Filling rate 0%)
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Fig. 4.3 Photograph of the test section after the experiment

(U = 0.1m/s, Filling rate = 33% and Ball size 10mm)
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Fig. 4.4 Photograph of the test section after the experiment

(U = 0.07m/s, Filling rate = 33% and Ball size 15mm ball)
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Fig. 4.11 Photograph of fluids in the reversing flow
(Filling rate = 50%, Ball size = 10mmn, U = 0.13m/s)
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Fig. 4.14 The photograph of fluids in the reversing flow
(Filling rate = 33%, Ball size = 15mm, U = 0.07m/s)
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Fig. 4.15 The photograph of fluids in the reversing flow
(Filling rate = 50%, Ball size = 15mm, U = 0.13m/s)
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