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HAYYHO-TEXHUYECKUE OCHOBbI PASPABOTKU
KPUOTEHHbIX TEAUEBBIX CUCTEM

[Ipakmuueckoe Ucnoib308aHUE CBEPXNPOBOOHUKOB 8 YHUKAAbHOLX KOMNACKCAX 0AsL npo8e-
denus pyrHdameHmarbHoLx UCCAeO0B8AHUL 8 0OAACMU YNPABALEMO20 MEPMOLOePHOEO CLUH-
meaa u ¢usuku solcokux anepeuti odycarosuro cozoarue OAO «Kpuoeenmaurs Kpynrolx
KPUOSCHHbLX eeauesulx cucmem. boaw makace pazpadomanovl i NOCIMPOCHbL PASAULHbLE
KPUOEeHHbLe CUCeMbl OAS NePCReKMUBHbLX 0O0DEKMOB dLeKmpodHepeemuKku. Paccmompe-
HbL meopemuueckue npednoculiku, A0eudeckue NOCMPOerUs U UCMOPULECKUL ONbLM pa3-
BUMUSL U COB0AHUL 2EAUEBLIX CUCTEM KPUOLCHHO20 obecnewerus 00eKmo8 co c8epxnpo-
sodawumu ycmpoticmseamnu. B ocHosy boiiu nosoxcers nodxoder u udeu I1.J1. Kanuyot, 3a-
AOJNCEHHBLE UL Pear308aHHble UM eulé 8 30-bix e00ax nPouLLoeo 8eKa u noiydusulue yoe-
dumenvHoe meopemuyeckoe 060CHOBaHUE 8 eeo boree no30HuUx pabomax. Ha ocHose amux
pabom nod pykosodcmeom B.I1. beaskosa 8 OAO «Kpuocenmaur» 6viau passepuymnol 06-
wupHble UCCACO0BAHUSL U KOHCMPYKMOpPCKUe paspabomkiu, 308epulusuiuecs co30arnuem
PAOA YHUKALOHBLX CUCTIEM KPUOSEHHO20 0becneteris 8 8e0yUujUX HAYUHbLX YeHMpPax cmpa-
Hol. B npoyecce amux pabom chopmuposarace KOKUenyus NOCMpoeHUs CUCIeM KPUOSEeH -
HO20 obecneverus, NPasuLbHOCHLL KOMOPOL NOOM8eep#Aaencs maKmice Onovlnom nocieo-
Heeo decsmuaemus.

Kawuesote crosa: Ooxcuscumens eeaus. leauesoili pedppuscepamop. Cucmema kpuo-
eerHoeo obecneuenus. Ceepxnposodumocmo. ¥Yoeavrolll pacxod anepeuu. [lomepu om
Heobpamumocmu. Habovimounolll oopammolti nomox. O0HOKOHMYpHas U 08YXKOHMYP -
Has cucmemol oxaancoenud. Konmyp yupkysayuu. Peeyiuposarue x024000npoussoou-
MmeabHOCMU.
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SCIENTIFIC AND TECHNICAL BASES FOR DEVELOPMENT
OF CRYOGENIC HELIUM SYSTEMS

The creation by JSC «Cryogenmash» the large cryogenic helium systems has caused by
practical use of superconductors at creation of unique complexes for carrying out of basic
researches in the field of controlled thermonuclear synthesis and high-energy physics.
Also various cryogenic systems for perspective objects of electric power industry have been
developed and constructed. Theoretical preconditions, logic constructions and historical
experience of development and creation of helium systems of cryogenic maintenance of
objects with superconducting devices are considered. Approaches and ideas by P.L.
Kapitsa which incorporated and realized by him even in 30 years of the last century and
has received a convincing theoretical substantiation in his later works have been put in a
basis. On the basis of these works under management by V.P. Belyakov in JSC «Cryo-
genmash» an extensive researches and design development which were come to the end
with creation of some unique systems of cryogenic maintenance in leading science insti-
tutes of the country have been developed. During these works the concept of systems' con-
struction of cryogenic maintenance was generated which correctness also proves to be
true by experience of last decade.

Keywords: Helium liquefier. Helium refrigerator. System of cryogenic maintenance. Super-
conductivity. Specific power consumption. Losses from irreversibility. Superfluous return
stream. One-planimetric and two-planimetric systems of cooling. Contour of circulation.
Regulation of refrigerating capacity.
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