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Experimental Study on the Freezing of Aqueous Binary Solution
Saturated Packed bed in a Square Cavity
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ABSTRACT

Freezing of the binary solution (H;0-NaCl) saturating a packed bed of spheres is investigated experi-
mentally. The system is cooled through its top surface, and the bottom is maintained at a temperature
above the liquidus. Experiments are performed on the hypolutectic side, and the cold wall temperature
is lower than the eutectic point. The effects of initial mixture concentration, superheat and glass bead
diameter on temperature and concentration distributions are investigated. Supercooling was observed
only at early times of the freezing process for experiments with 5% initial salt concentration. Flow
visualization experiments and mushy/liquid interface position observations revealed natural convection
in the liquid region. Remelting phenomena was not observed at both the solid-mushy and mushy-liquid

interfaces.
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Table 1. Summary of experimental conditions
Exp. Ci Teq d T. Ty e} Kx10™* Ra*
(%) © (mm) () © (m?)
1 5 - 30 2.85 -394 35 0.377 6.41 80.1
2 5 - 30 2.85 —394 9.3 0.377 6.41 151.6
3 5 — 30 6 —394 35 0.396 35.02 424.2
4 5 - 30 6 —394 94 0.396 35.02 848.3
5 10 - 65 6 -394 94 0.396 35.02 1278.3
6 15 —10.7 6 —394 94 0.396 35.02 13916
7 5 - 30 6 -394 89 0.396 35.02 814.2
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