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Abstract

In this paper, the molecular dynamics simulation method is used to study the thermodynamic
mechanism of the oscillation in the inertial tube (IT). The results show that the temperature,
pressure and massflow phase of the inertia tube are delayed, the phase difference between the
massflow and pressure wave is reduced, and the cooling efficiency of the pulse tube is improved.
At the same time, the amplitude of massflow near the hot end decreases, while that near the cold
end increases. In addition, the gas temperature in the IT is reduced. The simulation results are
helpful to understand the thermodynamic mechanism of the internal oscillation of the IT.
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Table 1. L-J potential energy model parameters
F L L) BEERSH

pair € (eV) o (A
He-He 0.000607098 2.103
He-Fe 0.0178726 2.20175
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Figure 1. (a) Basic pulse tube; (b) IT pulse tube
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Figure 2. IT pulse tube after operation
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Figure 3. Temperature changes with time
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Figure 4. Pressure changes with time
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Figure 5. Massflow changes with time
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Figure 6. Phase difference between massflow and pressure wave
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Figure 7. Temperature changes with time
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Figure 8. Pressure changes with time
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Figure 9. Massflow changes with time
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