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Exergy analysis of liquefied natural gas process with mixed refrigerant cycle
ZHU Yu', HUANG Feng-lin®* , SI Yun-hang®, LI Dan®, FAN Zheng’
(1. Sinopec Shanghai Petrochemical Co. , Ltd. , Shanghai 200540, China; 2. Engineering and Technology
Center of Refining and Chemical Engineering, Xi’ an Shiyou University, Xi’ an 710065, China)

Abstract: Aiming at the current situation of high energy consumption and low utilization efficiency during the mixed
refrigerant cycle of natural gas liquefaction process, HYSYS software was adopted to optimize the liquefaction model. The
analysis and evaluation results demonstrated that the exergy loss of compressors, cooler, multi-stream heat exchanger,
throttle valves and mixer decreased successively. The irreversibility influence of compression process between various
parameters including fluid pressure, temperature and compression ratio was discussed. When the outlet pressure and
compression ratio of the first stage compressor, the inlet temperature and compression ratio of the second stage compressor
was 1 074 kPa,2.02,40°C and 3. 63, respectively, the minimal specific power consumption and exergy loss of the
compressors was 5.98 kWh/kmol and 15 840.06 kW. The heat exchanger operation was optimized. The pinch
temperature difference and logarithmic mean temperature difference was adjusted as 3°C ,5°C. The exergy loss of heat
exchanger would reduce 41% . The rational component allocation and evaporating pressure regulation of refrigerants could
effectually reduce exergy loss under the condition of satisfying the requirement for different temperature area in virtue of
the Cp-T properties distribution of feed gas.
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