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Abstract

Carbon dioxide is transported through pressure pipelines in scenarios such as chemical industry, refrigeration, food, and CCUS.
Upon leakage, it can form high-concentration plumes near the ground, accompanied by hazards such as severe cooling, frost and
ice formation, and asphyxiation exposure. Under certain conditions, it exhibits characteristics of dense-phase release and heavy gas
diffusion, which conventional empirical methods struggle to account for peak deviations caused by low-lying retention, obstacle
bypassing, and phase transformation. This paper focuses on source term calculations, near-field jet and downstream diffusion
interface parameters, and proposes simulation key points that can be directly implemented in China’s engineering safety assessment
and design review. The study also provides a preventive checklist for layout isolation, connection reliability, and operational control,
aimed at translating simulation outputs into on-site disposal boundaries.
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