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A Fundamental Study on Sea Water Freezing Behavior

in a Rectangular Vessel Cooled from Below
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Abstract

The most important factor for the desalination system is the fresh water production cost
dependent upon the possible energy source which should be obtained easily and with low price.
Recently in Korea the demand of LNG, as a cheap and clean energy which does not cause an
environmental problem, has sharply been increased. In general, LNG is storaged in a tank as a
liquid state below -162°C. When it is serviced, however, the LNG absorbs energy from a heating
source and transforms to the gaseous state with high pressure. During this process a huge amount
of cold energy accumulated in LNG is wasted. This waste cold energy can be utilized for producing
fresh water from sea water using a sea water freezing desalination system. In order to develop a
sea water freezing desalination system and to establish its design technique, a qualitative and
quantitative data regarding the freezing behavior of sea water is needed in advance. The goal of
this study, therefore, are to reveal the freezing mechanism of sea water, to measure the freezing
rate, and to investigate the freezing heat-transfer characteristics. The experimental results help to
provide a general understanding of the sea water freezing behavior in a Rectangular vessel cooled
from below.
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Fig.1 Schematic diagram of experimental apparatus
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Fig.2 Effect of concentration of aqueous solution on freezing behavior.
Tw=-5¢, t=13hr
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Fig.3 Quantity of freezing
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Fig.4 Freezing rate
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Fig.5 Effect of cooling wall temperature on freezing behavior.
Ci=3.5wt%, t=13hr

AL [aie st SLEn UGS B LD BLAD SRAN SRSH NMAN BRSE BAED B
N —— T_e.$C
o —@— T =0’
hihad i S G 7
x
-
E C,=3.5wt%
Dol
£ )
N
@
2
“0- -1
°
>
£
H
"IO"
3 ]
[
FEEE SO U S SR S SR T OISO B
1 2 3 4 s 6 7 L] 9 10 11 12 13
Time(hr)

Fig.6 Quantity of freezing
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Fig.7 Freezing rate
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Fig.8 Configuration of frozen layer.
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