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Abstract

To address the issues of low energy efficiency and difficult optimization of ethylene yield in ethylene cracking furnaces, this study
focuses on the key equipment, the ethylene cracking furnace. Based on the Aspen Plus software, a full-process model coupling
molecular reaction kinetics and coking kinetics was constructed. By comparing the simulation errors of the Kumar model and the 25
reaction kinetics model, it was determined that the 25 reaction kinetics model (with an ethylene yield error <8%) is more suitable for
industrial cracking processes. The Kumar Coking Model II (with a hydrogen yield error of 2.16%) was used to describe the coking
behavior of the furnace tubes. A systematic analysis was conducted on the effects of parameters such as feedstock, temperature,
pressure, and vapor-to-hydrocarbon ratio on ethylene yield and effective energy loss. The results show that naphtha feedstock
at 910°C, 4.5 bar, and a vapor-to-hydrocarbon ratio of 0.35-0.5 achieves an ethylene yield of 33.13wt%, with optimal economic
performance. The radiant section is the primary source of effective energy loss (accounting for 62.38%).
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