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Development and Engineering Practice of Energy Conservation
Optimization Technologies for Chemical Processes

Jianyong Lu
Xuyang Group Hohhot Industrial Park, Hohhot, Inner Mongolia, 011600, China

Abstract

Against the backdrop of ongoing energy structure adjustments and the continuous advancement of the “dual carbon” goals, the
chemical industry—as one of the high-energy-consuming sectors—has seen increasing emphasis on energy conservation and
emission reduction. Chemical processes are characterized by complex workflows, multiple energy conversion stages, and high system
coupling degrees, posing significant challenges to improving energy utilization efficiency. To address these issues, energy-saving
optimization technologies have gradually shifted from single-device improvements to comprehensive system-level optimization. This
study focuses on chemical processes to analyze current energy consumption structures and existing challenges, outline development
pathways for typical energy-saving optimization technologies, and evaluate their practical application effects through engineering
case studies. Research findings demonstrate that synergistic applications of process integration, energy cascade utilization, and
intelligent control technologies can significantly enhance system energy efficiency levels. This work aims to provide reference
insights for promoting energy-saving technologies and engineering applications in the chemical industry.
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