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Abstract

High-temperature heat hazards in gold mining pose serious threats to mine safety and operational
efficiency. This study focuses on gold mines, analyzing major heat sources including surrounding
rock, equipment, and water inflow, while elucidating the compound heat exchange mechanisms of
thermal radiation, conduction, and convection. Corresponding mitigation approaches for different
heat sources are discussed. An integrated management strategy of “diversion, blockage, reduction,
protection, and optimization” is proposed, incorporating technologies such as thermal insulation,
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ventilation, cooling systems, personal protection, and waste heat utilization. The study concludes
that future development requires systematic, precise, and green technological integration to estab-
lish an economically efficient cooling system for gold mines, ensuring safe and sustainable exploi-
tation of deep gold resources.
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Figure 1. Solution measures of high temperature heat damage
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Figure 2. VentSim simulation diagram
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Table 1. Comparative analysis of different refrigeration schemes
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