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This research study creates a thermodynamic model based on the mass balance
and energy balance of the freezing process in tube ice production. To analyze the cooling
load under the freezing process time because present there is no serious study of such
cooling loads and no consideration of deviations in feed water temperature that affect
the freezing process. Therefore, applying the successive substituting method used for the
system simulation which is divided into 2 periods according to the heat transfer
characteristics: Water temperature decreasing and tube ice-making. The results of this
research study reveal the freezing process time under the desired tube ice thickness to
be produced and the cooling load throughout the freezing process. This gives an idea of
the refrigerant evaporation rate, which is an important factor in determining the suitable
suction volumetric rate of the compressor. Moreover, the prediction of the freezing time
under the desired tube ice thickness to be produced makes it possible to determine the
suitable freezing time to save energy.

The tube ice thickness results from the simulation were compared with historical
measurement data under the same produced conditions satisfactorily trending in the same
direction. It indicates that the simulation can predict the freezing time under the required
tube ice thickness to be produced close to the actual condition. From the simulation in
the case study, it was found that the cooling load changes throughout the process and is
highest during water temperature decreases as a result of the feed water temperature.
This cooling load allows the refrigerant evaporation rate to be known for use in simulating
the condition of the refrigerant in the suction side of the vapor compressor. It was found
that the refrigerant pressure behavior at the suction side can be accurately predicted
compared to the measurement data of the case study, showing the feasibility of the

method for determining the suitable volumetric suction rate with the refrigerant



evaporation rate. From the decreasing cooling time in the case study for production cycle
2 onwards under the same tube ice thickness as production cycle 1, which had the least
thickness and the tube ice characteristics were still as desired, it was found that the
freezing time and electrical energy costs were reduced by 26.35%. In conclusion, the
method presented in this study can determine the suitable compressor volumetric suction
rate and is a tool for determining the freezing time according to the thickness. required

tube ice under production conditions this tube ice production is then energy efficient.
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