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ABSTRACT

The heat transfer characteristic during ice formation of a direct contact heat
transfer technique is divided into two cases of study. First is the study of heat transfer
characteristic between carbon dioxide and water at low temperature carbon dioxide
between -15 to -60°C. The flow rate of carbon dioxide is varied from 0.003-0.017 kg/s
which injected directly into water at initial temperature 28°C and the water volume is 1, 2
and 3 liters. The experiment result found that the effectiveness of the direct contact heat
transfer between the carbon dioxide and the water closed to 100%. Moreover, the lumped
model could predict the temperature of water and the mass of ice formation quite well.
However, for this technique, the blockage of ice around the injector always occurs. To
avoid this problem, ice slurry is considered instead of pure ice. In the second case of this
work, the thermal behavior of the ice slurry is investigated. Oil and Tween-60 are mixed

with water to make ice slurry and it found that the suitable composition is 100/6/1 by



volume. The lumped model can be predicted the temperature of water mixture and the
mass of ice slurry quite well.

The heat transfer phenomenon of melting ice slurry on external surface of a
copper helical coil is also studied. There is water flowing inside the tube coil and
exchange the heat with the ice slurry. The experiment apparatus is a coil 6.35 mm and
9.53 mm in diameter with 4.2 m in length for each. The mass flow rate of water in the
helical coil is set up from 0.0149-0.0562 kg/s, while the inlet temperature of water is varied
from 23-27 °C. The ice slurry has 60% of ice and 40% of water by mass at the beginning.
The experimental results show that the heat transfer coefficient of the ice slurry at the
warm helical coil surface is depended on the ice fraction, coil diameter and mass flow
rate of water. The result of heat transfer model in terms of Nusselt number is agreed very

well with the experimental results.
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