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Abstract: To solve the problems including high energy consumption and cost during natural gas liquefaction, the
technological process simulation is performed on the basis of Peng-Robinson thermodynamic model and the effect of
pressure and temperature of mid- and high-pressure refrigerants on unit energy consumption are explored.The quadratic
regression orthogonal design is used to optimize and improve natural gas liquefaction device and the reliability of the
optimized and improved scheme is also verified. The results demonstrate that the regression equation obtained by quadratic
regression orthogonal design fitting can describe accurately the relationships between key operation parameters of mixed
refrigerants and unit energy consumption,and can also predict validly the optimum process conditions. When pressure and
temperature of mid- and high-pressure refrigerants are 1 890 kPa,3 760 kPa and 38°C ,37°C ,respectively , the actual unit
energy consumption of natural gas liquefaction device is only 393. 228 kW -h/t LNG,a drop of 5. 54% than before.The
optimization plays a very remarkable role in energy saving.
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