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The Estimation of Temperature distribution around Gas Storage Cavern

Yang Lee, Seung-Do Lee and Hyun-Koo Moon

Abstract As underground caverns have many advantages such as safety and operation, they can also be used for
gas storage purpose. When liquefied gas is stored underground, the cryogenic temperature of the gas affects the
stability of the storage cavern. In order to store the liquefied gas successfully, it is essential to estimate the exact
temperature distribution of the rock mass around the cavern. The main purpose of this study is the development
of theoretical solution to be able to estimate the temperature distribution around storage cavern and the assessment
of the solution. In this study, a theoretical solution and a conceptual model for estimating two and three dimensional
temperature distribution around the storage cavern are suggested. Based on the multi-dimensional transient heat
transfer theory, the theoretical solution is successfully derived by assuming the cavern shape as simplified geometry.
In order to assess the theoretical solution, by performing numerical experiments with this multi-dimensional model,
the temperature distribution of the theoretical solution is compared with that of numerical analysis. Furthermore,
the effects of the cavern size are investigated.

KeyWords Storage cavern, Cryogenic temperature, Temperature distribution, Liquefied gas, Theoretical solution, Heat
transfer theory
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Table 1. Computational procedure for 3-D analytic solution
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Table 2. Temperature profile after 90 days cooling
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Table 3. Temperature profile after 180 days cooling
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