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Fig.1 Overall architecture of the demand-controlled ventilation system
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Fig.2 Network topology of the demand-controlled ventilation system
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Fig.3 Division of working conditions for underground

demand-controlled ventilation
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Table 1 Classification of underground demand-controlled ventilation conditions
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Research on development of an on-demand ventilation
system for underground high-altitude metal mines

HE Wenbin', CHEN Qinggang’, YANG Jiahong' , NING Xuan', REN Tao',
CHENG Jing®, YANG Li'
(1. Yunnan Diging Nonferrous Metals Co. , Ltd. ,Diqging 674400, China;
2. China ENFI Engineering Corporation , Beijing 100038 , China)

Abstract; This study conducts an in-depth analysis on the current operational status of the underground
ventilation system in a high-altitude metal mine, identifying the characteristics of oxygen supply and
temperature maintenance in high-altitude underground environments. Based on the demand-based
ventilation theory, a ventilation system integrating remote fan control and demand-based ventilation
functions was developed. This system enables remote and precise control of underground ventilation from
the surface, along with demand-based ventilation adjustments, significantly improving ventilation
efficiency and energy efficiency. Measured data from multiple workstations were analyzed using an
extension model, and the evaluation results showed good consistency with the actual conditions, proving
the feasibility of the proposed method. After the system was implemented, power consumption was
reduced by 15% , and the effective ventilation rate was consistently maintained above 85% . The study
provides a strong theoretical foundation and practical reference for the design and optimization of
ventilation systems in similar mines.

Keywords: demand-controlled ventilation; integrated base station; high-altitude metal mine; work

A

safety/safe production; automatic control o\



