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Numerical investigation of displacer—type pulse tube refrigerator with orifice
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(School of Energy and Power Engineering, Huazhong University of Science and Technology, Wuhan 430074, Hubei, China)

Abstract: The motion characteristics of the gas driving work—recovery displacer are primarily determined by the
operating parameters and geometric parameters of the refrigerator, typically achieving optimal match under rated
conditions. However, deviations from the rated conditions frequently occur in practical operation, leading to
deterioration of the cooling performance. To address this, an orifice was added to the hot end of the pulse tube for
auxiliary phase shifting. The regulation characteristics of the orifice opening on the cooling performance under off-
design conditions were simulated and analyzed. The simulation results indicated that, within a certain range of
orifice openings, the orifice can optimize the phase relationship, reduce losses in the regenerator, and enhance the

efficiency.
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Fig.2 Sage model of orifice—assisted phase—shifting type pulse tube refrigerator
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Fig.4 Variation of simulated and experimental parameters with cooling capacity for the prototype model
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Table 2 Comparison of cooling performance at nominal

and off—design points
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