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YCNEXU MPUKAAAHOWN CBEPXITPOBOAUMOCTHU
N NPOTPECC KPUOTEHHOWM TEXHUKU

100-2emue omkpoimus f84eHUsL CBEPXNPOBOOUMOCTIL O3HAMEHOBAAOCH YHUKALbHbIMU
docmudicenusamu 8 obaacmu NPUKAAOHOL C8epXNPOBOOUMOCTMIU: HAYAAOM IKCAAYAMAayuu
LHC (Bboabuioeo adporrnoeo koaraiidepa — BAK) co ceepxnposodsujeil MmacHumHoll cuc-
memotl u saseputenuem npoexmuposarus ITER (Meacdyrapodroeo skcnepumeHmarbroeo
mokamaka — HTIP) co csepxnposodaujumnu maequmanu. Oba smu npoekma Heav3sa Ool-
20 Obl ocyuiecmaumeo 6e3 coomsemcemayioujeco pa3sumus KpUOeeHHol MmexHuKkiL, 8 4acm-
HOCMU eé ceaueso2o HanpasieHus. s kpuocernHoeo obecneuerus 06veKmMos co caepx-
nPo8OOAWUMU YCMPOLUCMBAMU NPUWAOCH PEUANTb CAONHCHbIE HAYUHO-MexHuYecKue 3a0a-
yu. [lokazaro, Kak cOBepuleHCcmBOBAALUCy 2ealesble Pedpuicepamopsl 1 ONCUNCUMEALL,
npeodHasHauerHvle 0A1 Kpuocmamuposanus obvexkmos co ceepxnposodruxkamu. Onucot-
BAIOMCSL CXeMbL COBPEMEHHbIX OBYXKOHMYPHOIX CUCIEM, 8 MOM YUCAE C CAMENLUNTHbIMU
pegpusicepamopamu. Boinoanen anaaus ocHOBHbLX cnOcoOO8 NOBbLULEHUS HAOEIHOCMLU
KpuoeerHovlx cucmem. Coobujaemes o c030aHUU HOBbLX NPUOOPOB 04 KOMNACKCHO2O U3Me-
PeHUs napamempos eeaus. Paccmampusaromes pasiuimole HANPAagAeHUsL pa38uUmus Kpuo-
CCHHBLX 2CAUEBLLX YJCMAHOBOK U CUCIMEM, KOMOopble SB8UALUCL CAOCMBUEM UUPOKOMACLL-
mabHoeo UCNOAL308AHUL NPUKAAOHOLL c8epxnposodumocmu. Ocoboe BHUMAHIE YOereHO
00CMUINMeHUAM KPUOCEHHOU MeXHUKU, KOMOopble 0npedeaurt 803MONCHOCTb PeaiusayuLl
maxkux epanouosmvlx npoexmos cospemerrocmu, kaxk bAK u HTIP.
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Hemameas ). Pechpuscepamop ¢ uzboimounoin odpamuoin nomokom (camearum). Haoéoic-
Hocmo. Pezepsuposanue. Koaratioep. Tokamax.
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THE ADVANCES IN APPLIED SUPERCONDUCTIVITY
AND CRYOGENIC ENGINEERING PROGRESS

100th anniversary of the discovery of superconductivity was marked by unique achieve-
ments in the field of application superconductivity, operating the LHC (Large Hadron Colli-
der) with a superconducting magnet system and design completion of ITER (International
Tokamak Experimental) with superconducting magnets. Both of these projects were impos-
sible without a corresponding development of cryogenic engineering, in particular the heli-
um lines. To provide facilities with cryogenic superconducting devices had to deal with
complex scientific and engineering problems. It is shown, how helium refrigerators and liq-
uefiers, facilities intended for cryostating with superconductors were improved. Schemes of
modern double-circuit systems, including with satellite refrigerators are described. The
analyses of the main ways to improve the reliability of cryogenic systems is made. New
devices for complex measurement of helium parametres are considered. The various direc-
tions of development of cryogenic plants and systems, which are the result of the increasing-
ly widespread use of superconductivity application, are discussed. Special attention is paid
by the achievements of cryogenic technology, which determined the feasibility of such
grandiose projects of modernity, as LHC and ITER.
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