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Experiment on Heat Loads Invaded into HTS Cable Cryostat under
Cryogenic Insulation System
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Seungyon Cho and Si-Dole Hwang
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Abstract

Insulating a heat from the environment is the most important in cryogenic applications like HTS
cable system. Vacuum and MLI(Multi-Layer Insulation) have been widely used to get highly efficient
cryogenic insulation. In this study, experiment on annular cylinder regarded as basic model of HTS
cable cryostat has been performed to measure the heat loads. To investigate the effectiveness of
radiation shields in cryogenic insulation system, the experiments are carried out to various number of
the shields. The measured values are compared with the results estimated theoretically. The heat loads
invaded from the environment was determined by liquid nitrogen boil-off calorimetry.
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Fig. 1 Schematic view of the cryostat.

Table 1 Physical dimensions of the cryostat

Dimension LNZ vessel Vacuum vessel

Length(m) 1 1.3
Outer Diameter(mm) 127 63.5

Thickness(mm) 2 1.5
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Fig. 2 Circumferential locations of the
temperature sensors at the middle of LN2
vessel.
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Table 2 Theoretical estimation of heat transfer rate
of the cryostat

No. of radiation shields
Heat transfer mode

0 ] 5 10
Radition i 1.5 0.36 0.18
Conduction 0.56
Gas conduction 0.048  <0.048 <0.048 <0.048
Total Heat transfer — gq) <911 <097 <079

rate(W)

Table 3 Temperature distribution

No. of the radiation shield
0 ]

Sensor

Pt 1 2189 279.7
bt 2 80.3 08T
Pt 3 20.0
Pt 4 795 78
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Table 4 Heat loads with respect to the number of
radiation shields

No. of radiation shield Heat load(W)
0 7.06
1 2.58
5 1.24
10 0.93
20 0.78
30 0.70
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