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Research on Application Status of Helimm Turbo-expander w ith

O il gas Hybrid Bearing in EAST Cryogenic Systan
Wang Xuenin ZhuPing FuBao
( Institute of Plasn a Physics Chiese A cademy of Sciences H efeiA uhui 230031, China)
Abstract The turbine-expander with specific configuration im FA ST ( Experin ental A dvanced Sup erconducting Tok &
mak) cryogenic systen was ntwduced and he nstability of the turbo-expanders n actual refrigerating processwas pont
ed out Two different refrigerat ng m ethods (usng turbneD or no-using tuib ne D) were analyzed The results show that

no-using turbneD w ill degrade the perfom ance of the refrigerator hrgely An mproved design of the extemally pressur

ized gas bearng for helum turbo-expanderwas put brward i current conditbn The expermental results ndicate that the
nev design could m prove the stability of helium turbo-expander effectively
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Fig 1 Danaged situaton of shaft n four helim wiboexpanders
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Fig2 Schan atic view of single-stge oitgas 5 3
hybrid helum wibo- expander
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Fig 3 Three diffrent bearing stucture ypes br helim wibo-expander
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Table 1 Openatbnal paraneter of EAST helim turbo- . ; i
expander (working valie/design valie) ¥ 4 ﬁ'
A B C D ’ o Time/min i .
, _, 150/184 110/181 100/105  100/112 4 EAST
v/( %X 10" * min ( 3~5 )

1. 85/1.90 1.95/1.9 0.7/0.69 1. 85/1. 88

p MPa
T K 78 6/53.044.5/45.9 24.8/20. 6 10.0/8.7
K 58 6/56.534.0/34.416.0/12 4 6.3/6.4
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Fig 4 Variation cuve of Figure ofM erit in FA SI' helim

refrigerator ( flom three to five um experin ents)
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Fig5 Testing platform for turbo-expander
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Fig 6 Debugging curve of improved turbine
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