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Multi-objective optimization of a natural gas purification unit by
NSGA-II and RSM

YANG Kai-xiang, GUO Chao, CHEN Zhi-hao, XU Liang, LIU Bing-cheng "
(College of Electromechanical Engineering, Qingdao University of Science and Technology, Qingdao 266061, China)

Abstract: To mitigate the challenges,such as excessive energy consumption in the regeneration unit and inadequate
product gas recovery, existed in high-sulfur natural gas purification system, a multi-objective collaborative optimization
model is established, which integrating response surface methodology and genetic algorithm. Aspen Plus simulation
software , coupled with a Box-Behnken response surface design,is employed to examine the interactive influences of lean
liquid temperature , packing height , absorption pressure,and solution circulation rate on regeneration energy consumption.
A Pareto-optimal solution set is derived through using the non-dominated sorting genetic algorithm ( NSGA-1I ). The
optimization results reveal that under the optimal conditions including 46°C of lean liquid temperature, 13. 5 m of packing
height, 4. 7 MPa of absorption pressure,and 251 m®/h of solution circulation rate, the regeneration energy consumption
decreases to 3. 312 GJ per ton of acid gas.Compared with conventional processes, this optimization can save approximately
31.2%10" tons of low-pressure steam.Given an average industrial steam price of RMB 220 per ton, the estimated annual
cost savings reach approximately RMB 68. 64 million.
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