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Abstract

With the depletion of shallow coal resources, the mining depth of coal mines in China has been
increasing year by year. The issue of high-temperature heat hazards in deep mines has become in-
creasingly prominent, posing a serious threat to the health of underground workers and safe produc-
tion. This paper takes a deep mining face in a northwest mine as its research subject. Through a com-
bination of field measurements, theoretical analysis, and FLUENT numerical simulation, it systemati-
cally analyzes the causes of heat hazards in the mining face and the distribution patterns of the tem-
perature field. Research findings indicate that the primary heat sources contributing to high temper-
atures in the working face are: heat dissipation from the coal body itself (accounting for 50%~60%),
heat dissipation from oxidized residual coal in the goaf, heat conduction from adjacent goafs, and heat
dissipation from mechanical equipment operation. The uneven distribution of these heat sources
leads to localized high temperatures within the working face. The actual mining depth of this face
(350 m) exceeds the mine’s ventilation-cooling limit depth (293 m), making temperature reduction
through increased airflow alone ineffective. Based on cooling demand calculations (2534 kW), the
adoption of the water-cooled centralized refrigeration cooling system (WAT) reduced face tempera-
tures by 3°C~4°C, effectively maintaining temperatures below 26°C. This study provides theoretical
foundations and engineering practice references for heat hazard management in deep mines under
similar geological conditions.
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Figure 1. Working face model diagram
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Figure 2. Temperature slice diagram of working face from coal wall
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Figure 5. Temperature slice at 0.5 m from the ground in summer
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Figure 12. Mine local cooling system flow chart
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