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Study on a new simple prediction method of the melting in the complex convection
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Melting of ice layers in low freezing aqueous solutions is an important
issue associated with the energy storage. In this study, the diffusion coefficient was predicted
from the Stokes-Einstein relation, its correction formula, and the formula for the viscosity of the
suspension, and the prediction formula of the melting amount was derived. Next, the melting
experiment of the horizontal ice plate was performed. As a result, if the constant included in this
prediction formula is selected correctly, the agreement with the experimental results will be better
when the solute is the calcium chloride or magnesium chloride, but not when the solute is the
sodium chloride. Furthermore, by visualizing the flow near the melting surface, it was clarified
that when the solute is the sodium chloride, it has a slightly peculiar property that natural
convection in the aqueous solution is maintained for a long time.
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Fig.1 Experimental results on the ice melting with calcium chloride
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Fig.2 Experimental results on the ice melting with magnesium chloride
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Fig.3 Experimental results on the ice melting with sodium chloride
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