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Experimental study of Helium recondensing type superconducting magnet system with
cryo-refrigerator
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Table 1. Cooling powers of cryocoolers
and calculated heat loads on each stages of
cryocoolers.
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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 dlé&e;e; ce current
OFF current ON
superconducting
magnet
current 0} +200A 200 A
voltage 0 +01V 01V
power 0 +20W 20 W

temperature of
cold head at 4 K 3.6 K 00K 36K
cold head at 40 K 288K| +77TK{ 365K
cold head at 20 K 95K 00K 95K
shield at 20 K 16K| +10K 17K

cold head at 80 K 455 K| +23K; 478K
shield at 80 K 648 K| +10KH 658K
estimated heat
load on
cold head at 4 K 05W|+015W| 065 W

cold head at 40 K W0W| +15W 25 W

cold head at 20 K 3w 00w 3w
cold head at 80 K 35 W +5W 40 W
room temperature 9T (1 97T
boiloff rate 0 0 0
pressure of LHe
0.05 bar 0.0 bar | 0.05 bar
vessel
heater for boiling
helium
voltage 79V 00V 79V
current 0.26 A 00A] 026A
ON time 40 sec -5 sec 35 sec
OFF time | 210 sec |+ 110sec! 360 sec
duty cycle 160%| -T1% 8.9 %
net heat load on|_,a3 w4 015W[- 018 W
LHe vessel
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Fig. 4. Change the temperature of cold
heads cooling down current leads when
current chatges to 200 amperes.
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