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Thésis presents the mathematical model of an external-melt ice-on-coil thermal storage system. The
proposed mbdel consists of three sub-models which are ice bank model, compressor model, and poﬁdenser
modél, ’i‘he, energy balance equation, the relationship equation between cooling rate and ice-watef interface
position, and the manufacturer data for the performance of compressor and condenser were adopted to build the
mathematical model for evaluating the performance of the system. Engineering Equation Solye (EES) program
was built to simulate the mathematical model by using input data such as hourly cooling load per day, the
technical data of the system and average wet bulb temperature. Using Dairy Farming Promotion Organization
of Thailand (DPO) Khon Kaen North-East milk factory with external-melt ice-on-coil thermal storage system as
a case study. The model was applied to study the charging performance for the case study, it is found that the
ice percentage linearly increased with charging time, the cooling rate reduced with charging time due to the
increasing of ice capacity in the storage. The compressor COP depended on the effect of ice capacity in the
storage and wet bulb temperature. The difference operation strategies for the case study was simulated, the
results shown that the average compresso;' COP are difference due to the design of operation strategies. The
average compressor COP was related to the total electrical energy used, tﬁe higher average compressor COP the
lower total electrical energy used by compare with the same amount of total cooling capacity per day. For
economical analysis (electrical operation cost), it showed that changing operation strategies (from the ice
percentage control 20% and 80% strategy) with flat tariff rate do not reduce the electrical operation cost. When
using TOU tariff rate, it showed that the continuous operation, started from 10 p.m. strategy and stopped when
the cooling capacity enough for overall cooling load per day, was optimum to apply as operation strategy for
the case study due to the lowest electrical operation cost compared with another operation for all milk
production scale (30 Tons/day, 40 Tons/day, 50 Tons/day, 60 Tons/day, 70 Tons/day, 80 Tons/day, and 90.
Tons/day). The results showed that the saving of electrical operation cost was higher as the operation from 10

p.m. strategy is full storage and ended before 9 a.m.





