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Heat Conduction in Rock Mass Around Underground Cold Storage Cavern
and Estimation of Heat Loads

Joong-Ho Synn, Chan Park, Yeon-Jun Park and Ho-Yeong Kim
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Fig. 1. Section view of cold storage pilot plant and installation of thermistor strings
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Fig. 2. Room Temperature drop in the chilled and cold rooms with cooling
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Fig. 3. Rock temperature distribution at the roof of the cold room
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Fig. 4. Comparison of heat conduction equations with various shape functions
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Table 1. Thermal properties of granite by laboratory test

Thermal properties Temperature range, °C
Thermal conductivity (W/m °C) 2.71~2.52 -20~27
Specific heat (J/kg °C) 760~850 35~100
Thermal expansion coefficient (X 10°/°C) 6.65~10.63 20~100
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Fig. 5. Influence of thermal conductivity on temperature distribution trend
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Fig. 6. Temperature distribution for the adjusted thermal properties of rock mass for the cold room
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