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The purpose of this research is to develop a thermal energy storage system
that can store and use cold and warm heat according to temperature zones and heat quantities. First,
a model experiment of a temperature stratified thermal storage tank with multiple inlets and
outlets in the height direction was conducted to evaluate the basic performance of the thermal
storage tank. Next, a computational fluid dynamics analysis was performed to simulate multiple
temperature ranges of heat storage under various conditions. Then, a mixing model was developed to
predict temperature distribution in the tank. Finally, a simulation of a thermal storage
air-conditioning system that uses cascading cold heat was conducted to evaluate its practical
feasibility.
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