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Calculation and Thermodynamic Analysis on Liquefaction Processes
of Natural Gas with Expanders

Pu Liang, Sun Shanxiu, Li Yanzhong, Tuo Hanfei, Zhao Min
(School of Energy and Power Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: In order to compare the exergy loss and energy consumption of different liquefaction
processes, the calculations of the energy consumption under different mol fractions of methane in
refrigerants were performed. The result shows that the energy consumption is smallest and the
liquefied process can be optimized when the mol fraction of methane is 50%. Then two processes
for liquefied natural gas production were evaluated, including a single-stage expander nitrogen-
methane refrigerant with another propane refrigeration cycle (1st project) and a two-stage ex-
pander nitrogen-methane refrigerant (2nd project). Steady-state simulations and calculations
were conducted to ensure that each process was compared on an identical basis. The full energy
and exergy analysis including feed-in gas and refrigerant stream shows that the 1st project has
lower exergy loss and less energy consumption.
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