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Mechanical Automation—-Based Integrated Control System for Multi-Source Air Pollution Joint Prevention and
Control in Integrated Steelworks
Jian Chen
Jiangsu Yonggang Group Co., Ltd.

[Abstract] This study presents the design, implementation, and operational validation of a mechanical
automation—enabled integrated control system developed to advance multi—source air pollution joint prevention
and control (JPC) in integrated steelworks. Moving beyond conventional point—source automation, the system
establishes real—time, bidirectional coupling among flue gas treatment units, dust suppression circuits, and
pneumatic flue damper networks—leveraging industrial parameter feedback (e.g., differential pressure, flow rate,
and pollutant concentration) to enable dynamic, interlocked regulation. Key upgrades include retrofitting
electro—hydraulic actuators on critical flue valves, deploying distributed I/O modules with millisecond—level
response for dust collector sequencing, and integrating a centralized supervisory control layer with adaptive
setpoint optimization. Post—implementation performance data demonstrate sustained compliance: average
emissions of particulate matter (PM), sulfur dioxide (SO2), and nitrogen oxides (NOy) were reduced by 78%,
63%, and 59%, respectively; total annual emissions decreased by 41.2%; regulatory compliance rate achieved
100% across all monitored emission points; and auxiliary energy consumption associated with pollution control
equipment declined by 12.6%. Crucially, the system enables cross—process coordination—e.g., synchronizing
sintering exhaust gas recirculation with blast furnace gas cleaning—thereby enhancing system—wide emission
resilience. This work delivers a replicable, hardware—integrated automation framework that supports ultra—low
emission compliance and energy—efficient operation in complex, multi—unit metallurgical facilities.
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