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An experimental study of freezing phenomenon with supercooled water region
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Abstract

The freezing phenomenon of saturated water with the supercooled region in a horizontal
circular cylinder has been studied experimentally by using the holographic real time
Interferometry technique. From the experiments, it was found that there were three types of
freezing patterns. The first is the annular ice layer growing from the cylinder surface at a
high cooling rate; the next is the asymmetric ice layer at a moderate cooling rate; and the
last is the instantaneous ice layer growth over the full region at lower cooling rate. As the
water was coolde from room temperature to the subfreezing point passing through the densi-
ty inversion point, the freezing pattern was largely affected by the inversion phenomenon,
which had much effected the free convection and was susceptible to influences from the cool-
ing rate. When the cooling rate is high, supercooling energy is released before the water is
sufficientry mixed by free convection. On the other hand, when the cooling rate is low, there
is much time for the water to be mixed by free convection. This seems to be the reason why

the different ice layer growths cccur.
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Table 1 Experimental Conditions

Hight | Middle | Low
Cooling Rate, (C/s) 0.16~0.3(0.07~0.1 [0.02~0.06
Outside Wall Temperature,{ C) 20 20 20
Freezing Started Temperature,(C){  —5 -7 -7
Freezing Started Time(sec) 82 185 1265
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Fig.5 Photographs of interference fringe under
V=0.16~0.3C s
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Fig.6 Photographs of interference fringe under
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Fig.7 Photographs of interference fringe under
V=0.02~0.06C/s
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