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Abstract: In the low—temperature superconducting electromagnetic suspension system, superconducting magnets
need to be constructed with liquid helium to create a 4.2 K low—temperature environment to achieve a strong
magnetic field and ensure the levitation of the vehicle body. The Joule—Thomson (JT) cryocooler precooled by
Gifford=Mcmahon (GM) cryocooler combines the performance characteristics of regenerative cooling and throttling
cooling in different operation temperature zones. It features high cooling efficiency, large cooling capacity, high
space utilization, no moving parts at the low—temperature end and the ability to transport cooling capacity over long
distances, making it the best cooling solution for low—temperature superconducting magnets. This paper carried out
theoretical analysis and experimental testing research on the GM—JT cryocooler system. Firstly, it introduces the
working principle of the GM—JT cooling process. Then, based on the cooling target requirements, it analyzes the

influence laws of secondary pre—cooling temperature and high—pressure pressure on the cooling process. Next, it

W B 2026-02-11  fEEIEH: 2026-04-23

BEEE: FAH(1992—), 5 b w9 TR, zhouwei910545@126.com

E—1EE. EizlE(1996—), % 1+, T2, Yunhao_Cui@163.com

E&THE: il CA L7548 5200 % P RO 4 PR . B2 5 o sk ) BE 2 AR 998 (GSFC2024KFJJ03)

SIRZASC: (RS, G, EREE, skl MR sk . e CM-JT Ve RGBT AL T4, XXXX, XX(XX): 1-10
Citation: CUI Yunhao, ZHOU Wei, WANG Xiaotao, ZHANG Zhihua, CUI Chengfeng, ZHANG Yongwei. Experimental study on GM-JT cryocooler
system with large cooling capacity for vehicles[J]. CIESC Journal, XXXX, XX(XX): 1-10



c2- e T iR BXXE

conducts offline performance tests of the GM pre—cooling cryocooler and the JT compressor separately. Finally, it
builds a low—temperature testing platform and completes the cooling performance test of the cryocooler. It has been
measured that the GM=JT cooling system can achieve a cooling capacity of 7.4 W at 4.2 K, with an input power of

11.3 kW and a relative Carnot efficiency of 4.48%. This research lays a technical foundation for the engineering

development of the low—temperature superconducting electromagnetic suspension system.

Keywords: heat transfer; thermodynamics;

superconducting; JT throttling cooling
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Fig. 1 The low—temperature superconducting magnets and on—board cryocooler system in the superconducting electric levitation

system'®
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Fig.2  GM-J]T cryocooler system process schematic diagram
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Table 3 Measured data of heat transfer efficiency for

each stage of heat exchangers
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