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[Abstract] This study focuses on coal mine ventilation systems, beginning with an elaboration of their critical
role in ensuring safety, maintaining occupational health, enhancing production efficiency, and supporting
emergency rescue operations in coal mining. A reliability evaluation system is subsequently constructed,
clarifying the principles for indicator selection and identifying specific metrics across various dimensions,
including ventilation power equipment, network configuration, and control facilities. Multiple evaluation
methodologies, such as multi—objective decision—making techniques, are introduced. Furthermore, a risk
early—warning model is developed by defining key warning indicators, such as ventilator performance, network
stability, and gas concentration. Methods for model construction, encompassing statistical analysis, artificial
intelligence, and fuzzy mathematics, are explored. Finally, the process for setting warning thresholds and the
comprehensive early—warning procedure—comprising data acquisition, processing, judgment, response, and
refinement—are elaborated.
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