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Separation sequence optimization and energy saving process
simulation for gas fractionation unit
YANG De-ming, WANG Zheng-guang, YIN Yi-fan, ZHU Bi-yun, GU Qiang, GAO Xiao-xin "
(School of Petrochemical Engineering, Changzhou University, Changzhou 213164, China)

Abstract: In the light of high energy consumption characteristics for the five-column separation process in gas
fractionation unit,the optimum separation sequences for the gas fractionation process are screened respectively by the
coefficient of easy separation ( CES) and the relative cost function method based on the simulation results by Aspen Plus
software. Then, the optimum separation sequence is selected according to the planning sequence principle of the
optimization method. With the obtained optimum separation sequence as study object, the energy-saving technologies such
as multi-effect distillation, MVR heat pump distillation and thermal integration are applied to the gas fractionation process
and various energy-saving fractionating processes are proposed.With the energy consumption and total annual cost (TAC)
as the objective functions, the RK-Soave physical property calculation method in the software is used to simulate and
optimize the energy-saving fractionation processes proposed.The results show that the most energy-efficient distillation
process scheme for the five-column gas fractionation unit is gained as follows: MVR heat pump distillation technology is
adopted for T202 and T204 both and MVR thermal coupling is formed between T201 tower bottom and T205 tower top.
The optimized fractionation system can reduce energy consumption by 75. 9% and TAC by 57. 15% than the conventional
distillation process ( separation sequence 2) .
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