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Development of high performance cryocooler improved by regenerator material and
structure
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Improving the efficiency of cryocoolers induces the effective use of electric
energy. However, the efficiency of 4K cryocoolers which have been utilized for various applications is
not enough. In this study, we focused the regenerator material and structure of a 4K Gifford-McMahon
(G-M) cryocooler to improve its efficiency. First, a sphere ceramics of 6Gd202S was filled in the G-M
cryocooler as the second stage regenerator material. The experimental results show the cooling power
improves by 12% at 4.2 K by filling a suitable quantity of ceramics spheres. Next, we developed a novel
method for regenerator structure that is able to equivalently change the regenerator configuration. The
experimental results prove that this method is able to reduce the filling quantity of regenerator
material and keep the cooling power.
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