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An Experimental Study on Sea Water Freezing Behavior around a Cooled Tube
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Abstract

Recently, With the explosive increase in population and a rapid industry growth, we are
confronted with serious water deficiency problem. In Korea, the demand of LNG, as a cheap
and clean energy which does not cause an environmental pollution is in creasing every vear.
However, when it is serviced, a huge amount of cold energy accumulated in LNG is wasted. The
goal of this study is to develop a sea water freezing desalination for using LNG with wasted
cold energy.

So we have to establish a qualitative and quantitative data regarding the freezing behavior of
sea water. In order to obtain this data, the freezing of sea water was performed experimentally

around a cooled tube in a rectangular vessel.
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Fig. 1 Comparison of water supply and consumption Fig. 2 Estimated consumption of LNG
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Fig. 3 Schematic diagram of experimental apparatus
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Fig. 4 A general relationship of temperature and salt concentration on sea water
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Fig. 5 The growing model of sea water freezing behavior

(a) Ci=1.8wt% (b) Ci=0wt%

Fig. 6 Configuration of frozen laver ; Tw = -15C. t = 4hr
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Fig. 7 The whole salt content of ice
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Fig. 8 Effect of concentration of agueous on freezing behavior. ; Tw = -20C, t = 4hr
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Fig. 9 Effect of concentration of agueous on freezing behavior. ; Tw = -20C, t = 4hr
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Fig. 10 Effect of cooling wall temperature on freezing behavior. : Ci=1.8wt%, t=4hr
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Fig. 11 Effect of cooling wall temperature on freezing behavior. ; Ci=1.8wWt%. t=4hr
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