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Stress Analysis and Layout Optimization of High-pressure Pipelines
in Chemical Engineering Design

Pan Yuan, Zhu Hong
Shanghai Hetu Engineering Corporation, Wuhan, Hubei 430000

Abstract : In chemical engineering design, the safety and reliability of high—pressure pipelines directly affect the
overall performance of the system. This article focuses on the stress analysis and layout optimization
of high—pressure pipelines. Firstly, it explores common stress problems in high—pressure pipelines
and their impact on system stability. Then, it introduces various stress analysis methods, including
finite element analysis and traditional stress calculation methods, and evaluates their application
effects in practical engineering. To optimize the pipeline layout, this article analyzes the influence of
different layout schemes on stress distribution and proposes a layout strategy based on optimization
algorithms. These studies not only help improve the safety of high—pressure pipeline systems but also
effectively reduce engineering costs. Through comprehensive research on stress analysis and layout
optimization, valuable references are provided for chemical engineering design.

Keywords : high-pressure pipeline; stress analysis; layout optimization; finite element analysis;
engineering safety
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