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Abstract: Digital technology is profoundly changing the design paradigm of the chemical industry, driving chemical
engineering design from experience-based decision-making toward data-driven design. This paper reviews the major digital
technologies applied in chemical engineering design, including three-dimensional digital modeling, intelligent simulation
analysis and design optimization, and digital delivery. The study finds that digital technology can significantly improve design
accuracy and quality, facilitate multidisciplinary collaboration, reduce engineering costs and construction-period risks, and
strengthen full life-cycle management of chemical plants. In response to major existing problems such as data silos, inconsistent
standards and specifications, and a shortage of interdisciplinary professionals, this paper proposes optimization measures
including improving the construction of digital design platforms, promoting multi-source data integration and standardized
management, and strengthening talent team development and technological innovation. It also explores pathways for the deep
integration of digital twins and artificial intelligence, thereby providing reference for the digital transformation of chemical
engineering design.
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