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Abstract

This paper 1s centered on the optimization of miniature coaxial pulse tube cryocoolers. While these cryocoolers offer distinct advantages, they encounter significant challenges 1n fulfilling increased
cooling capacity demands while preserving their lightweight nature. This paper reviews previous research on high-frequency pulse tube cryocoolers. Theoretical analysis of key parameters to achieve
lightweighting. Experimental investigations were carried out to optimize the phase shifter (inertance tube) and charging pressure. Various combinations of inertance tubes were tested, and the charging
pressure was systematically varied. The optimized cryocooler can obtain 2.9W of cooling capacity at 80K under the input power of 60W and an optimal frequency of 104 Hz, with a relative Carnot
efficiency of 13.07% and a weight of only 1.6kg, and the specific mass reached 1.81 W/kg, which 1s higher than the 80K miniature pulse tube cryocooler reported so far.
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charging pressure 1s 5.0 MPa.At a compressor input
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This work 1s supported by the Strategic Priority Research o YORORIEE 15 ADTE 1 DD & 00 TS SAbARTY Y oes—w—w——

. . 80 K, with a relative Carnot efficiency of 13.07%. In Heat load (W)
Program of Chinese Academy of Sciences (XDB0800202). addition, its overall weight is only 1.6 kg, Cooling performance at different input

powers and heat loads.

o)
i
I

Conclusions

This paper presents an experimental investigation of a miniature pulse tube cryocooler that employs inertance tubes as phase shifters. The focus 1s primarily on two key parameters: operating frequency
and charging pressure. The results indicate that with an input power of 60 W and an optimal frequency of 104 Hz, the cryocooler can achieve a cooling capacity of 2.9 W at 80 K. This corresponds to a
relative Carnot efficiency of 13.07%, a weight of only 1.6 kg, and a specific mass of 1.81 W/kg. Thus, a high energy density is achieved while ensuring high efficiency.




