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OCOBEHHOCTU OAHO- N ABYXKOHTYPHbIX KPUOTEHHbIX TEAUEBBIX CUCTEM

Ceepxnposodawue ycmpoticmsa (CIIY) kak o6vekmol Kpuocmamuposarus xapaxkmepu-
3YIOMCSL MAALIMU YJOCAOHOIML MENAOBbIMU HACPY3KAMU U 3HAUUMEAbHOIMI UX KOACOAHUL-
mu. Ilpu cosdarnuu kpuoeernoix ceauesoix cucmem (KI'C) oas CI1Y cmpemamea Kk munu-
manvHoln sampamanm anepeuu. Kpome amoeo 6 KI'C npumensiom maxue cxemol, 41mobol on-
MUMANbHbLIL pescum ux pabomol He 3a8Lces O Ycao8ull pabomol Kpuocmamupyemolx 00o-
exmos. Takumu cucmemanu ssasiomces dsyxkonmyprole KI'C ¢ pegppuscepamopamu ¢ u3-
bormounoin oopammuon nomokon (PHOII). Henoavsosarnue 8 cmyneru 0OKOH4AMEAbHO20
oxaaocdenus PHOII demandepa no380AUAO He MOALKO NpUOAU3UMb IhdeKmuUsHOCHb
dsyxkoumyproix KI'C ¢ PHOII 8 pacuémnom pexcume k oonokonmypHoim KI'C ¢ pedhpuace-
PAMOPHBLIMU YCMAHOBKAMI C MHO2OCMYNEHYANbIM PACULUPEeHUeM, HO U NPes3oLimu noc-
Ae0HuUe NpU USMEHEeHUU MenA080L HASPY3KLU 8 LUUPOKOM OUANA30He eé 3HAYeHU.
Karouesoie crosa: leauti. Csepxnposodaujee ycmpoiicmso. Kpuoeennas eeauesas cucme-
ma. Konmyp kpuoeerroti cucmemol. Cmynerns npedsapumenvroeo oxiaxcoenus. Cmynemo
OKOHHAMeAbHO2O oxAaxcOerus. Pedpuocepamop ¢ usbolmouroim 0OpamHolM NOMOKOM.
Hemandep. Jocexmop. Kpuocmamuposanue.
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FEATURES ONE- AND TWO-CIRCUIT CRYOGENIC HELIUM SYSTEMS

The superconducting devices (SCD) as objects of cryostatting are characterized by small
specific thermal loadings and their significant variations. At creation cryogenic helium sys-
tems (CHS) for cyostatting SCD aspire to the minimal expenses of energy. Except that in
CHS apply such circuits that the optimum mode of their work didn't depend on operating
conditions of cryostatting objects. Such systems are two-circuit CHS with refrigerators with
excess reverse flow (RERF). Use the RERF in step of final cooling of expander has allowed
not only to approach the efficiency of two-circuit CHS with RERF in settlement mode to one-
circuit CHS with refrigerator installations with multistage expansion, but also to surpass
the last during change of thermal loading in wide range of its values.

Keywords: Helium. Superconducting device. Cryogenic helium system. Contour of cryo-
genic system. Step of precooling. Step of final cooling. Refrigerator with excess reverse flow.

Expander. Ejector. Cryostatting.

1. BBEAEHUE

Bornpoc 0 cpaBHHTeIbHOM aHa/M3e OJIHO- M JIBYX-
KOHTYPHBIX KpHoreHHbIX requesblx cucteM (KI'C) neon-
HOKPATHO paccMaTpHBaJICsl B CreLHaNbHON JUTepaType.
[Touemy >ke BO3HMKJ/A MOTPEOHOCTb B JBYXKOHTYPHbIX
CXeMax, 4YeM Hac He yCTPanBaloT OAHOKOHTYPHBIE CXEMBbI?
Ewé B 1972 r. 6bu10 ob6paiiieHo BHumManue B [ 1] Ha HU3-
Ky10 3(h(heKTHBHOCTb PaBOThI OTHOKOHTYPHBIX CXEM B He-
KOTOPBIX PEXKHMaX KPHOCTATHPOBAHHSI.

HM3BecTHO, UTO CyLIeCTBYeT JKECTKAst CBSI3b MEXKIL OI-
THMaJIbHbIMK NapaMeTpaMu KpHoreHHo# yctanoBku (KY),
COOTBETCTBYIOIIMMH SKCTPEMAaJIbHBIM 3HAUCHUAM €€ Xa-
pakrtepuctuk. Jlaxe B HanGoJjiee MPOCTOH KPHOrEHHOM
resueBoil yeranoske (KI'Y) umetorcst (puc. 1) 4éTko BbI-

© H.K. bymxesuu

pakeHHble IKCTPEMYMbI XOJIOJONPOU3BOJUTESILHOCTH (),
W yJIeIbHBIX 3aTPAT SHEPruu N OT OTHOCHTEJILHOTO PacXo-
J1a TeJIusl B IeTaHIEPHON CTYNEHH MPeBAPUTEIbHOIO 0X-
naxienust G, [2]. CyluecTByeT TakKe ONTHMAa/IbHOE 3Ha-
ueHHe BEJIMUMHBI pacXolla refinsi, MOCTyNarollero B Cry-
neHb OKoHUaTeIbHOro oxaaxaenus (COO): G eoo=1-G .
C npyroit croponbl, pacxon resus B COO (B npocTefiiem
cilydae) onpeessieTcss HeoOXOIUMbIM €ro PacxojloM ye-
pe3 06beKT KPHOCTaTHPOBAHUS: Gro=Qxo/ Gxo, TIIE BEJH-
YHUHA YIeJbHOU TENJ0BON HArPY3KH (o 3aBUCUT OT YCJIO-
BUI paboThl KpuocTaTHpyemoro o6bekra. Haie Bcero
NpH KPUOCTATHPOBAHMH CBEPXIPOBOMSLLIMX YCTPOHCTB
(CITY) TpebGyercsi obecneuuTh BeCbMa MaJiblil HAMPEB re-
Jst B Kpuoctatupymom o6bekre (0,5-1,5 K), uto npuso-



