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Feasibility Study on Using Filling Roadway as Mine Cooling Heat Sink
ZHAO Jie', JIN Kaiyue', PEI Peng', TANG Long®*
(1.College of Mines, Guizhou University, Guiyang, Guizhou 550025, China;
2.School of Mines, China University of Mining and Technology, Xuzhou, Jiangsu 221116, China)

Abstract: With the increase of mine depth, the heat damage becomes more and more obvious. It is difficult to meet the cooling
demand of deep mines only by optimizing ventilation. The key to mine cooling by using refrigeration cycle is to choose a
reasonable heat sink (cold source). Taking the demand of heat damage control in a gold mine in Guizhou as the background,
based on the concept of energy tunnel, it was proposed to use the filled abandoned roadway as a cold source to receive the heat
transferred from the fresh air inlet or the underground working face, so as to achieve the purpose of cooling the underground
space. The thermal physical parameters of filling materials of abandoned roadway and surrounding rock were measured, and the
old source model of abandoned roadway was established. The 20-year operation was simulated, and the outlet water
temperature, heat transfer power and system energy efficiency under two operating modes and three heat exchange tube layout
scenarios were obtained. The results show that only by increasing the number of heat exchange tubes, the technical and
economic indicators cannot be significantly improved. The intermittent operation mode can alleviate the heat accumulation of the
heat sink and improve the heat transfer intensity of per unit tube length, which is conducive to the long-term stable operation of
the system. According to the cooling load of the working face, the scrap power threshold is set, and the total heat storage of
the heat sink within the service life is calculated. Combined with the heat transfer intensity of per unit tube length, the
feasibility of different application scenarios are compared and evaluated. The research results provide a new idea for the reuse of
abandoned mine space and the treatment of underground heat damage.
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Fig.1 Schematic diagram of heat pump principle
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Fig.2 Measured results of surrounding rocks

temperature of underground roadways
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Fig.3 The relationship between the heat dissipation of

surrounding rock and the elevation of project location
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Table 1 Theoretical calculation results of heat dissipation

of main equipment in single working face kW
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Table 2 Theoretical calculation results of heat dissipation

of main processes in single working face kW
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Table 3 Theoretical values of temperature rise of

working faces in different processes C
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Fig.8 Temperature cloud maps on the cross-section for the continuous operation scheme
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Fig.17 Total heat exchange power for the

three continuous operation schemes
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intermittent operation schemes
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Fig.19 Heat exchange intensity per unit length of

pipeline for the continuous operation modes
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Fig.20 Heat exchange intensity per unit length of

pipeline for the intermittent operation mode with double pipes
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Fig.21 Heat exchange intensity per unit length of

pipeline for the intermittent operation mode with three pipes
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