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Elucidation of the mechanism of low-temperature storage water in the Oya Stone
Mining Site and development of technology for sustainable use of cryogenic heat
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As a result of the observation of groundwater storage in the Oya area, a
significant decrease in storage water temperature was observed in the semi-submerged groundwater
space. In addition, as a result of a schematic study of the heat balance at the investigation site,
98% of the total heat loss from the underground space was evaluated to be due to evaporation, and it

was concluded that the influence of evaporation of the stored water cannot be ignored in the low
temperature of the underground space storage water in the Oya area. Furthermore, based on the
results of continuous monitoring, heat balance analysis, and interviews with operators, it was
inferred that the low temperature of the underground space storage water in the Oya area is caused
by the "sensible heat process,”™ in which cooled outdoor air flows into the underground space in
winter and becomes a cooling source, and the "latent heat process," in which the water temperature
decreases due to evaporation of storage water.
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