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Abstract

Chemical equipment operating under high-temperature, high-pressure, and corrosive conditions is prone to risks such as leakage,
wear, and fatigue. Traditional monitoring methods relying on manual inspections and single-point instruments suffer from data
fragmentation and delayed responses, failing to meet safety production requirements. Intelligent sensors integrate data acquisition,
signal processing, and communication functions to enable multi-parameter coordinated monitoring of pressure, flow, vibration,
temperature, and corrosion. Combined with data fusion and intelligent diagnostic models, they perform trend analysis and fault
prediction, establishing a closed-loop system of “monitoring-diagnosis-warning-maintenance”. This application facilitates the
transition from reactive maintenance to predictive maintenance in chemical equipment, enhancing operational safety resilience and
efficiency. Future advancements through edge computing, digital twin technology, and industrial Al will further elevate system
intelligence.
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