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Heat Transfer above Liquid Helium Surface in Cryostat

Yeon Suk Choif , Dong Lak Kim, Dong Won Shin

Korea Basic Science Institue, Daejeon 305-333, Korea

(Received August 9, 2010, revision received January 3, 2011)

ABSTRACT: The cryogenic cooling load from the top plate of cryostat to liquid helium surface,
including wall conduction, thermal radiation and current leads, is investigated in a closed cryostat
system for superconducting magnet. In general methods of load estimation, individual load is
calculated separately, however they are actually coupled each other because of natural convection
of helium vapor. Using relevant heat transfer analysis, we calculate cryogenic load with taking
into account the effect of natural convection. Cryogenic load is under-estimated approximately 1%
when the natural convection is ignored. The difference between actual cooling load and cooling
load by individual calculation increases with supplying current.
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Fig. 1 Schematic of cryogenic cooling

and top plate.
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Table 1 Given data for heat transfer
analysis above liquid helium

Material Stainless steel
Cryostat Diameter 100 mm
Thickness 1 mm
Material Copper
Current Current 200 A
lead Length 500 mm
Area 37 mm
Material Stainless steel
Support Length 500 mm
Area 10 mm
.. Material Aluminum
Radiation 2
shield Sur.fac.e.area 5000 mm
Emissivity 0.05
Fig. 32 A2 =7 §ls A9, A=87] 9, &
B4, AREQA Bl A DE FAAA
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Fig. 3 Temperature distribution from LHe
surface to top plate without radiation
shield.
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Table 2 Cooling load from top plate to liquid
helium surface

No With
convection convection
Wall conduction 0.51 0.57
Gas conduction 1.39 1.54
Radiation 12.07 12.07
Current Lead 2.07 1.97
Total 16.04 [W] 16.15 [W]
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Fig. 4 Temperature and position of thermal
radiation shield.
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