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Abstract — The decrease in the summer peak electric load in our country is very important. The govern-
ment has arranged and implemented a lot of support policies and statutes to decrease the peak electric load.
And the ice-thermal-energy-storage system is known as one of the alternatives. The purpose of this paper is
to evaluate the performance and the total efficiency of its storage tank, conducting the charging operation,
the parallel operation and the single operation of a storage tank. The thermal energy density stored and dis-
charging efficiency of a storage tank and the efficiency of total energy utilization of system are 18.4 USRT-
h/m’, 96.2% and 2028.7 kcal/kWh under the operation of design condition. When the storage tank is sup-
plied more ice thermal energy than design condition, it is estimated that the efficiency of system are lower
than the design condition by the supercooled effect.

Key words : Closed ice thermal energy storage system, Thermal energy density stored, Efficiency of total
energy utilization
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Fig. 2. Schematic diagram of screw capsules.
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Fig. 1. Schematic diagram of the closed ice thermal energy storage system.
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Fig. 3. COP and power consumption during the
charging process.
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Fig. 4. Temperature and stored thermal energy of
the storage tank during the charging process.
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