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Theory and Optimization Study of Inertance Tube of 80 K Pulse
Tube Refrigerator
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Abstract The pulse tube refrigerator working at liquid nitrogen temperature is widely used in many fields, such as high temperature su-
perconducting. Based on thermoacoustic theory, the phase shift ability of the inertance tube with/ without reservoir is investigated using
DeltalEC. A pulse tube refrigerator model is built to investigate the effect of different inertance tube on cooling performance. The simula-
tion results show that the inertance tube without reservoir would has close phase shift ability to the single-segment inertance tube with a

reservoir. The pulse tube refrigerator connecting with double-segment inertance tube and reservoir gives a better cooling performance, in

which lowest temperature would reach 48.8 K. At last, the test system is built to verify the simulation results.
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Fig. 1 Schematic of the pulse tube refrigerator

with inertance tube
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Fig. 2 Phase shift diagram of pure inertance tube
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Fig. 3 Phase shift diagram of inertance tube
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Fig. 4 Dimension of inertance tube vs. PV power
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Tab. 1 Different cases of inertance tubes and reservoirs

Case D,/mm L/m D,/mm L,/m V./cm’®
1 2 2.2 - - 300
2 3 3.7 - - 300
3 1 0.23 2 3 50

4 2 1.6 3 1.8 100
5 3 2.47 4.5 3.3 250
6 2.3 2.5 5 4.7 0
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Fig. 5 Comparison of phase angle of different cases
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