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This research is a study of cooling load and ice production rate as a function of
time. Generally, the cooling load has a direct effect on the energy consumption of the
system. To enhance heat transfer between the tube surface and the refrigerant
(ammonia), sand blasting can be applied on the outer surface of the evaporator,
resulting in a higher efficiency. In this study, the data obtained from the theoretical
calculation are compared with the field data measured from an ice factory. Note that the
tubes within the ice-making machine are usually plain ones. According to the field
measurement, the cycle of the ice production is approximately 20 to 30 minutes. During
the ice-making process, ammonia will boil within the evaporator and absorb heat from
the circulated water generating ice on the inner tube surface. The properties of ammonia
used in this calculation are at saturation temperature of -7.5°C. The major assumptions
of this theoretical study are one-dimensional an;j quasi-steady problem. However, the
ice thickness, which is still a function of time, can be calculated from the boundary
condition at the freezing temperature. Determination of roots of equation and iterative
procedure are employed to obtain temperature at the tube surface. The measured data
and the theoretical prediction have an agreement quantitatively. It is found that the ice
production rate and the cooling load decrease rapidly in the early stage of solidification.
Thereafter, the reduction rates of both quantities start decreasing until they are almost
constant at the end of the process. By utilizing the similar method to predict the heat
transfer enhancement of the rough tube generated by sand blasting, it can be seen that

both cooling load increases, leading to higher ice production rate.



