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The Mechanism of the Influence of Inflation Pressure on the Performance
of Pulse Tube Refrigerator based on Molecular Dynamics

TAO Jie,QI Ying-xia,LIU Ya-li,LU Yang
(School of Energy and Power Engineering, University of Shanghai for Science and Technology ,Shanghai, China, Post Code ;200093 )

Abstract; In order to further explore the internal operating mechanism of the pulse tube refrigerator , the
alternating flow of gas in the pulse tube was analyzed and studied based on molecular dynamics simula-
tion. The research results show that when the inflation pressure increases,the pressure ratio and mass flow
in the pulse tube increase,the minimum refrigeration temperature at the cold end drops,and the tempera-
ture at the hot end rises, but it has no effect on the phases of the pressure wave,temperature wave and
mass flow wave. Without considering the heat exchanger and regenerator at the rear of the compressor
stage , at the compressor outlet,the phase angles of the pressure wave leading the velocity wave and mass
flow wave are about 90° and 72° respectively, and the phase angles of the temperature wave leading the
velocity wave and mass flow wave are about 72° equally;at the far end away from the compressor, the
phase angles of the pressure wave lagging behind the velocity wave and mass flow wave are about 72° e-

qually,while the phase angles of the temperature wave lagging behind the velocity wave and mass flow
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wave are about 90° and 72°respectively. The pressure wave and temperature wave are almost in phase re-

gardless of whether they are on the hot end or on the cold end.

Key words: pulse tube,alternating flow, inflation pressure , phase
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Fig. 1 Molecular diagram of pulse tube with virtual

compression piston
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Tab. 1 Comparison of simulated minimum refrigeration
temperature and isentropic expansion refrigeration

temperature at different temperatures( K)
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Fig.2 Comparison of cold end pressure waves at
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Fig. 3 Comparison of temperature waves at the cold

end and hot end at different initial pressures
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Fig. 4 Comparison of mass flow waves at the cold end

and hot end at different initial pressures
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