4 K GM SXN24SIIE 0|88t

<<
2SR ey ADIE”, Nae” Ao’ 3sw, oz
() S, CVE . ai=EDI0IRe”, SOlH5HD

Test of evaluating performance

of Helium recondensing type cryostat with

4 K GM cryocooler

H.J. Kim, S. R. Kim', K. D. Sim™. H. B.-Jin", Y. }
LTD.. CVE. KERI

DUKSUNG Co.,

Y. K Kwon , H. M. Changm, B. G. Lee

. Hoingik Universitym

hjkim@duksung21.com

Abstract The helium recondensing type
cryostat with 4 K GM cryocooler is fabricated
in order to keep cryogenic state of two saddle
type superconducting magnet opposite to each
other designed maximum 0.3 T magnetic field,
and 1270 mm diameter open bore. The
current leads which consist of metal current
leads made for brass sheet and HTS current
leads made in American Superconductorm
intermediate cool down with cryocooler. Thus,
the cryocooler for heluim recondensing is a
1.5W/4.2 K GM SUMITOMO cryocooler. While
superconducting magnet is working of 1600
gauss to 200 A, the cryostat keep constantly

the level of liquid helium at 0.05 bar gauge
pressure.
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Fig. 1. Schematic and picture of the helium recondensing type cryostat with 4 K GM cryocooler for
superconducting magnets used in single crystal puller
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Table 1. Cooling powers of crvocoolers and calculated heat loads on each stages of cryocoolers.
cryocooler for recondensing cryocoolef for cooling down
cryocooler helium radiation shield
(SUMITOMO SRDK-415) (Leybold RGD 5/100-SDF)
first stage second stage first stage second stage
coolin ower at
designegd poperating 32 W 1.5 W 100 W 5 W
@ 40 K @ 4.2 K @ 80 K @ 20 K
temperature
heat load
Current OFF
conduction
support - 02 W 2.3 W 0.6 W
current leads 2.3 W 03 W 164 W -
radiation 13 W d W 24 W 0.8 W
total 15.3 W A5 W 42.7T W 1.4 W
Current ON
current lead 8 W 3 W 329 W -
total 21 W .35 W 5.2 W 1.4 W
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Fig. 2. End cap and HTS voltage of HTS
current lead as function of current.
(American Superconductor™: CS025030)
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Fig. 3. Load map of cryocooler for recondensing
helium. (SUMITOMO SRDK-415)
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Table 2. Summary of experimental test results

current OFF difference due current ON
to current
superconducting magnet
current 0 + 200 A 200 A
voltage 0 + 0.1V 0.1V
power 0 + 20 W 20 W
temperature of
cold head at 4 K 3.6 K 0.0 K 3.6 K
cold head at 40 K 288 K + 7.7 K 36.5 K
cold head at 20 K 95 K 0.0 K 95K
shield at 20 K 16 K + 1.0 K 17 K
cold head at 80 K 455 K + 2.3 K 47.8 K
shield at 80 K 64.8 K + 1.0 K 65.8 K
estimated heat load on
cold head at 4 K 05 W + 0.15 W 0.65 W
cold head at 40 K 10 W + 15 W 25 W
cold head at 20 K 3 W 0.0 W 3 W
cold head at 80 K 35 W + 5 W 40 W
ambient temperature 9T 0T 97T
boiloff rate 0 0 0
pressure of LHe vessel 0.05 bargauge 0.000 bargauge 0.05 bargauge
heater for boiling helium
voltage 7.9V 00V 79V
current 0.26 A 0.0 A 0.26 A
ON time 40 sec - 5 sec 35 sec
OFF time 210 sec + 110 sec 360 sec
duty cycle 16.0 % -71% 89 %
net heat load on LHe vessel -0.33 W + 0.15 W -0.18 W
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