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Optimization of recycle gas flow in coke oven gas to methanol process
ZHENG Qing-juan', LI Shi-yu'* , YANG Yu-min®
(1.School of Chemical Engineering and Technology, Tianjin University, Tianjin 300350, China;
2.College of Chemical Engineering and Biotechnology, Xingtai University, Xingtai 054001, China)

Abstract: A novel method combining computer simulation and compressor performance analysis is employed to
optimize the recycle gas flow in methanol synthesis unit of a 200,000 t/a coke oven gas to methanol facility,in order to
improve its economic efficiency.The impacts of the recycle gas flow on the system performance , methanol yield and energy
consumption of all equipment are simulated and analyzed by using Aspen Plus.It is found that the effect of changes of
recycle gas flow on the compressor performance curve has been neglected in calculating the power consumption of
circulating compressor, leading to the inaccurate calculation results. Thus, the effect of the recycle gas flow on pressure
ratio curve and shaft power curve of compressor is analyzed by combining compressor performance analysis. The power
consumption values under different recycle gas flow are corrected.On the premise of not replacing the compressor, the
recycle gas flow is optimized with the target of maximizing the incremental economic income through considering the
energy consumption and production.The results show that with the increase of recycle gas flow,the pressure ratio curve
and shaft power curve of compressor both move down and the corrected power consumption of compressor increases as a
convex curve.The optimized recycle gas flow is 390 000 m* +h™" | generating incremental income of RMB 3. 65 million per
year.
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