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Abstract: Chemical engineering is characterized by high energy consumption, making process optimization for energy
conservation and cost reduction a core focus for its development. This paper introduces energy-saving technologies in
chemical engineering, analyzing optimizations in reaction processes, separation techniques, power systems, equipment
automation, and resource recovery. A multi-scale, multidimensional optimization system is established to precisely control
energy consumption through thermal regulation, technological upgrades, and system coordination. A comprehensive
evaluation framework integrating direct and indirect benefits is developed to achieve a balance between technical feasibility
and economic viability. The research findings will help the chemical industry overcome energy bottlenecks, enhance core

competitiveness, and promote green, low-carbon industrial development in China.
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