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Abstract: Chemical process intensification technology serves as a core pillar in driving the industry” s energy efficien-
cy enhancement and green transformation. Taking large-scale ammonia synthesis plants as practical examples, this technol-
ogy effectively reduces system energy consumption and significantly improves operational stability through methods such as
detailed breakdown of synthesis loop pressure drops, integrated optimization of heat exchanger networks, and multivariable
advanced control. Based on this specific process, this paper systematically analyzes the technical essence and industrial ap-
plication outcomes of process intensification. By integrating future development trends such as intelligent convergence and
new materials empowerment, it outlines key technological pathways to provide theoretical and practical references for the
broader application of this technology in the process industry, thereby supporting the industry” s green transformation and

high-quality development through process intensification.
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