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Research on Process Optimization and Safety Control of Closed Mechanical
Cleaning for Chemical Vessels
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Abstract : This paper focuses on the research of process optimization and safety control for closed mechanical
cleaning of chemical vessels. It establishes optimization objectives for the process that are efficient,
high—quality, energy—saving, durable, and adaptable, constructs a multi-dimensional indicator
system, and optimizes core process parameters through orthogonal testing. The structure of core
components in cleaning equipment is improved, and adaptability optimization is carried out for different
specifications, materials, types of pollutants, and special operating conditions to enhance cleaning
performance and adaptability. Meanwhile, based on the risk characteristics of cleaning operations,
principles for establishing a safety control system are established, and a comprehensive safety
control framework covering risk identification, process prevention and control, monitoring and early
warning, and emergency response is constructed. Methods for risk identification and assessment
before cleaning, prevention and control measures during the cleaning process are clarified, a safety
monitoring and early warning system is designed, and a comprehensive emergency response system
is established to achieve full-process safety control for cleaning operations. The research findings
provide technical support for the engineering application of closed mechanical cleaning processes for
chemical vessels, effectively improving cleaning efficiency and safety, reducing production costs, and
ensuring the stable operation of industrial production.
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