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Fig.1 The wave diagram of pressure oscillation

refrigeration
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Fig. 2 Experiment platform
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Fig. 4 Geometric model and mesh division
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Improved calculation method for pressure oscillation
with phase change and its verification

LIU Peigi,. LI Xiang, FENG Mingyu, YU Yang, HU Dapeng”

( School of Chemical Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Pressure oscillation refrigeration technology is widely used in the condensation separation
system of wet gas such as natural gas. When the wet gas contains polar substances such as water
vapor, the real gas effect should be considered in the thermodynamic calculation. CPA gas equation of
state is used to improve the condensation evaporation model of wet air, and an experimental platform
is built to verify it. The results show that the improved model can describe the condensation and
evaporation behavior of water vapor more accurately than the ideal gas model, which provides a
theoretical basis for wet natural gas refrigeration. With the pressure of the saturated wet air at the
high pressure inlet rising from 0.2 MPa to 0.4 MPa, the refrigeration efficiency difference calculated
by both models increases. Compared with the experimental data, the calculation results of the
improved numerical model are more accurate and the change trend is more consistent than ideal gas
model. On this basis, the liquefaction rate of water vapor during pressure oscillation refrigeration is
calculated using improved numerical model, which provides the design basis for the gas-liquid

separation process after the refrigeration of wet natural gas.

Key words: pressure oscillation tube; gas wave refrigeration; CPA gas equation of state; numerical

simulation; experimental validation





