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Ho-Myung Chang
Hong Ik University, Department of Mechanical Engineering

mchang@wow . hongik.ac kr

Abstract The recent progress in the

new cooling technology for
superconducting systems without liquid
cryogens is briefly presented. In these
conduction-cooled systems. the super-

cooled by a
closed-cycle

conducting magnets
direct contact with
cryocoolers and only electricity is
supplied to maintain the c¢ryogenic
temperatures. It is reported that at least
20 conduction-cooled (low Tc or high Tc¢)
super- conducting systems have been
constructed. tested., or commercially used
worldwide. Some of the significant design
issues are discussed in comparison with
the conventional liquid- helium cooled
systems.
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Fig. 1 Two Examples of Typical Super-
conducting Systems Conduction-Cooled by
Cryocoolers
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Table 1 Characteristics of Liquid-Cooled and
Conduction-Cooled Superconducting Systems

Liquid- Conduction-
Cooling Cooling
. Liquid He
Iaozlimg Liquid Ne None
edium Liquid N
Cooli 42%1 K
Tor e‘“fu. 27+3 K 3-150 K
emperature 7745 K
System Complexed & Simple &
Configuration Restricted Flexible
Energy . Fair Small
Consumption
Capital . .
Investment Fair Expensive
Thermal i
Stability Excellent Fair
Coo.ldown Short Long
Time
Cooling of .
Current Lead: Fasy Difficult
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Table 2 List of Developed Superconducting Systems Conduction-Cooled by Cryocoolers

Dimensions
Institute/ Magnetic | Magnet Operating | Cryo-
Manufacturer Purpose Field Matenials D Length Temperature!| cooler Ref.
(cm) (cm)
General 05T Nb;Sn 56 44 10 K GM (2]
. MRI — ‘ :
Electric 05 T NbTi 27 80 42 K GM | [10]
US. Navy Minesweeping 485 T NbTi 148 44 5K GM (3}
Research 10T NbTi 17 24 4 K GM
. Magnetic Separation Nb;Sn 9 13 (1]
Toshiba . N 6T NhTi 22 35 4 K GM
Single Crystal . [4]
G 41 NbTi 45 27 4 K GM
rowth - -
031 T Nb;Sn 29 6 4 K GM
Los Alamos | Magnetic Separation 16T - - - 30 K GM 5]
4T Nbs;Sn 6 20 11 K GM
. Heat Treatment 111 NbySn ) 22 48 K GM
Sumitomo Electrochemical Nb;Sn 19 22 (6]
Heavy Rencti ‘ 6T NbTi 26 33 5 K GM
eaction - - [14]
Industry . i 51 NbTi 3 14 52 K GM
X-Ray Diffraction TS 13 53
- B 3o < ~
101 NbTi 25 23 4K GM
5T NbTi 30 - 4 K GM 7
Kobe Steel - . NbTi .
10T NbSn 10 4 K GM [13]
r\: e , 1
Lockhﬁeed HTS .x‘\./llcrf)wa\e _ ~ N - 77 K Pulse (8]
Martin Circuit Tube
Univ. of HTS SQUID ~ ~ - ~ . . .
Twente Heart Scanning 60 K Stirling | [11J
Ins. fur HTS SQUID
Schicht und Non-Destructive - - - - 77 K JT 9]
Jonentechnik Evaluation
Reliant HTS Motor - - - - 30 K |Brayton| [12]
Electric
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