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Abstract

This paper proposes a theory for predicting the temperature changes inside the compressed air energy
storage cavern, the theory which was obtained by applying the first law of thermodynamics to a semi-
open system. The proposed theory and FEM non-steady heat conduction analysis were combined, and
the short-term and long-term temperature changes of the stored air and of the surrounding rock were
predicted using duration of air inflow/outflow, mass fluctuations of the stored air and heat transfer
coefficient as parameters. Effect of the latent heat and the temperature of inflow air were also
investigated. Numerical analysis on 10 different cases revealed that the temperature inside the cavern may
radically change depending on the rockmass conditions and the operational mode of the facility, and that
the temperature may continue to rise over an extended period of time.
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