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High-Efficient Thermal Energy Storage Technique with a Clathrate Hydrate
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Cyclopentane is known to form a clathrate hydrate with water at about 7°C under atmospheric pressure. Using this
cyclopentane hydrate, a thermal energy storage system for air-conditioning use was investigated. As refrigeration temperature
of this system could be matched with air-conditioning temperature better than conventional ice storage systems, coefficient of
performance ( COP ) of a refrigerator working in this system was higher. A cyclopentane-in-water emulsion, cyclopentane was
dispersed in bulky water with the aid of surfactant mixture, was used to increase hydrate formation rate. Through bench scale
examinations, thermal energy storage density and thermal energy release rate of this system both showed enough value for
practically use.
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Fig. 2 Size distribution of cyclopentane droplets in the emulsion sample
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