0000000000No.65 2002

ogboooooobobobooobobobobgn

gobooooobooboobooon
goooooobooboooooo

Performance Evaluation of Thermal Storage Unit Prototypewith Phase Change M aterial
Exchanging Heat with Air for Space Cooling
Hisashi Fujita Sadao Tomiie
Hidetaka Komiya
Abstract

A thermal storage unit prototype has been developed utilizing a phase change material (PCM) for exchanging
heat with air for space cooling. Flat plates of PCM made of paraffin wax, whose phase change temperature is 15 to
16 Celsius, are placed in paralel, and air flows between them. The temperatures of the flat plate surfacesand the air
were measured after the supply air temperature was instantly changed from one value to another. Simulation was
carried out for the prototype and considered accurate enough, as the simulated |eaving-air temperature was close
to the measured value. Simulation was extended for an air-conditioning system with PCM thermal storage unitsfor
astandard office room, incorporating the measured thermal and air pressure characteristics. The simulated running
cost was significantly affected by the AHU fan power, which increased with the PCM units added. In the most
economical case, the annual running cost was decreased by 68 yen per kilogram of PCM, compared with the case
without PCM units.
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Schematic Diagram of Air-Conditioning System
with PCM Thermal Storage Unit
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Specific Heat of PCM
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Section of Prototype of PCM Thermal Storage Unit
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Simulation Model
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Fig.50000000
Schematic Diagram of Heat Transfer

Table 2000000000
Fundamental Equations of Heat Transfer
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Comparison between Measured and Simulated Temperatures
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Comparison between Measured and Simulated Integration Values of Heat Change in Airflow
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Plan of South Office Room to Be Simulated
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Schematic Diagrams of Air-Conditioning with/without PCM Thermal Storage Unit

Table 30000000 0OOOCASED
Combination of Set Values and Naming
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PCM Temperatures and Heat Differentials at Starting Time of Discharge and Charge
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Running Cost (Annual Electricity Charge) Differentials Relative to Case without Thermal Storage
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