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ABSTRACT

This research aim is to study water solidification phenomenon of an ice-on-coil thermal
energy storage system. The objective is to compare experimental results with 2-D finite
difference, enthalpy method model results. The ice~on-coil storage unit consists of a copper coil
tube having 10 mm diameter and 0.8 mm thickness contained in a cylindrical tank of 70 cm
diameter and 60 cm height. The rated capacity of refrigeration unit is 5 ton of refrigeration. The
primary refrigerant is R-22 and the secondary refrigerant is glycol-water 30:70 by volume. The
experiments are made with a constant flow of glycol-water at 50 LPM and vary the inlet
temperature at -4 °C, -5 °C, -6 °C, and -7 °C respectively to study the ice thickness, ice

temperature distribution, freezing time and ice volurne.

The study showed that the predictions of ice thickness from the mathematical mode] were

in good agreement with that from the experiments. The average error is less than 10 %.

Comparing all the experiments with the predictions from model, the result showed that there were

in significant statistical with the level of 0.05. The parameters affecting on freezing time for ice

'formation in ice-on-coil thermal energy storage system were orderly govemned by the inlet
- temperature of glycol-water, the initial temperature of water in storage unit, the diameter of
copper coil tube, the flow rate of glycol-water, the concentration of glycol-water and the length of

copper coil tube, respectively.



