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Optimization design of heat pump distillation process based on carbon tetradecane
isomerization reaction
Hou Xiaojie
Tianjin Haicheng Petrochemical Engineering Design Co., Ltd.

[Abstract] In the petroleum and chemical industry, isomerization of butane is an important process for
improving the octane number of gasoline, and the deisobutane tower is the most energy—consuming part, which
has a significant problem of insufficient heat recovery.By introducing heat pump distillation technology,
low—grade heat can be converted into high—grade heat, realize heat coupling, and thus significantly reduce
energy consumption.Optimization strategies include selecting suitable heat pump systems ( such as steam
compression or absorption ) , integrating equipment design and control system adjustment to ensure the
coordinated operation of the system, and ensuring the feasibility of the scheme through economic
evaluation.Practical application cases show that through the technical transformation of heat pump, the steam
consumption of the isobutane separation tower of a chemical enterprise has decreased significantly, from 42.5
tons/h to 12 tons/h, and the annual cost savings exceeded 50 million yuan, while reducing greenhouse gas
emissions, enhancing production stability and product quality, and proving the potential of the technology in
improving energy efficiency and economic benefits.
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