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Impact of Connecting Tube on the Performance of Pulse Tube Refrigerator with
Acoustic Power Recovery

ZHOU Zijia"?,ZHANG Hua',DING Lei'?,JIANG Zhenhua®',LIU Shaoshuai’, WU Yinong’
(1. School of Energy and Power Engineering, University of Shanghai for Science and Technology,Shanghai 200093, China;
2. Shanghai Institute of Technology Physics, Chinese Academy of Science,Shanghai 200083, China)

Abstract: Work recovery pulse tube refrigerator (WRPTR) with a displacer as phase shifter has higher efficiency.
The main reason is that the expansion power at the heat end of the pulse tube is recovered. The connecting tube between
the outlet of the displacer and outlet of the compressor has a significant impact on acoustic power recovery. Through theo-
retical analysis, the impedance of the acoustic power recovery connecting tube of the pulse tube refrigerator is calculated.
The effect of the impedance on the cooling performance is also analyzed. Based on a 1-D simulation model, by changing
the length of the connecting tube, the effect of the connecting tube on the cooling performance of the pulse tube refrigerator
and the phase angel of regenerator was simulated. It is shows that the WRPTR have the better cooling performance with
the shorter connecting tube which has the same inner diameter. Finally, different length of the connecting tube is selected
for experimental verification. The results show that with the increase of the length of the connecting tube, the input electric
power of the compressor increases obviously under the same refrigeration capacity.

Key words: pulse tube refrigerator; acoustic power recovery; connecting tube; numerical model; experiment
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