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Abstract

Many physical phenomena are accompanied with low temperature. Cryogenic technologies have been applied in many
fields. Regenerative cryocooler is one of the two mainstream cryocoolers. It mainly includes three configurations: Stirling cryocooler, G—
M cryocooler and pulse tube cryocooler. The first two configurations have been well studied. Their disadvantages are short lifetime or
low efficiency. Pulse tube cryocooler possesses high reliability and high efficiency, and has attracted much attention. Thermoacoustic
theory explains the working mechanism of regenerative cryocoolers from the viewpoint of interactions between the pressure wave and
solid surface, gradually becoming a universal theoretical tool for regenerative refrigerators. It also gave birth to thermoacoustic
cryocoolers. The so—called double-acting thermoacoustic cryocooler possesses high efficiency and high reliability. It may be a good
choice for future applications. Now, quite a few hotspots have arisen in the study of regenerative cryocoolers. Various research has
been carried out in this field in the hope of improving the configuration and expanding the applications of regenerative cryocoolers.
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Fig. 2 Three typical regenerative cryocoolers
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3 Stirling Cryogenics 2 7] B #i #lEF T4 MR 51441
Fig. 3 Stirling cryocooler driven by cranked compressor
produced by Stirling Cryogenics
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Fig. 4 Free—piston Stirling cryocooler produced by
Texas Instruments
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Fig. 6 Pulse tube cryocooler produced by Lihan
Thermoacoustic Technologies Co. Ltd.
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Fig. 13 Heat-driven thermoacoustic cryocooler with
lowest temperature of 18.1 K
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