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In this research, an open and closed thermal energy storage systems by using
Wakkanai Siliceous Shale (WSS) have been developed to store low temperature industrial waste heat and
solar thermal energy (<80 deg C). For the open thermal energy storage system, the WSS was constructed
into a honeycomb shape. Then CaCl2 or LiCl were impregnated into the mesopores of WSS. The composite
material can be regenerated at 80 de? C and it can release warm air (>40 deg C) for a long time by high
humidity air. For the closed chemical thermal energy storage system, which iIs operated under vacuum
condition, it can produce cooling energy. In order to increase the heat and mass transfer of the
material, a composite material made by impregnating LiCl into the mesopores of micropowders of WSS has
been developed. As a result, two prototypes of closed thermal energy storage systems were developed. A
cooling power of 200 W/kgsample was obtained with a regeneration temperature of 80 deg C.
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