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Abstract

This research work is to study ice solidification ghenomencn of a water storage
unit with direct contact heat exchange technigue. A mathematical model is also
developed to predict the phenomenon. The storage unit is a water column contained in
an acrylic cylinder of 0.9 m. in diameter and 1 m. in length. The cylinder is contained in
another air-evacuated vessel having plastic cover at each side, thus the ice forming
phenomenon inside the inner cylinder could be observed, the nozzle with 0.006m inside
diameter is fixed at bottom of the cylinder.

The refrigerants considered are R-12, R-22 and R-134a , each has been injected
into the water column from the cylinder bottom at different flow rates, different pressures
and different volumes of water. The water surrounding the refrigerant jet is cooled down
and starts to solidify as its temperature reaches the freezing point.

From the experiment, the heat transfer coefficients have been found to be about
135-165 W/mK. for R-22 , 130-145 W/m’K. for R-134a and 105-135 W/m’K. for R-12,

The parameters affecting on the ice formation have been carried ouf. The
refrigerant flow rate and the volume of water show strongly effect on the ice

solidification , whereas the refrigerant pressure is not significant .



During the ice formation process, the water temperature and diameter of the ice
have been recorded. By comparing with the rnathematicatl model , the deviations of the
average temperature and ice diameter are about 2.3°C and 0.0029
m(12%),respectively. From the experiment, it could be concluded that, leve! of the water
in the cylinder and the mass flowrate of the refrigerant should be under 0.5 m and over

0.003kg/s respectively, the ice maximum diameter could be formed up to about 0.05m.



