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Optimization strategy of energy saving transformation of
chemical equipment based on process simulation
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Abstract

This study investigates energy-saving optimization strategies for chemical equipment through process simulation, exploring the
fundamental principles of process simulation technology, its applications in chemical engineering, and existing limitations. It
analyzes energy efficiency evaluation methods, common energy-saving retrofitting technologies, and their practical outcomes.
Through concrete case studies, the research examines three key approaches: single-unit energy-saving design, process simulation-
based optimization, and multi-unit collaborative retrofitting strategies. Case studies include single-unit upgrades using shell-and-
tube heat exchangers, parameter optimization combining modeling and genetic algorithms, and system-wide coordinated retrofitting.
These findings provide robust support for balancing energy consumption with cost efficiency while maximizing overall system energy
savings, thereby facilitating the low-carbon transition in the chemical industry.
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