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ONTUMU3ALUNA KPUOTEHHOW FEJTMEBON YCTAHOBKMU C

OQHEPITOKPUOTEHHOWM CTYNEHbIO

Arxmyanshoti 3a0aveti A612€Mcs CO30AHUE KPUOZEHHBLX 2€TUCEBIX YCMANOBOK, 8 KOMOPbIX KOMIpU-
MUPOBAHUE 2eNis NPOUIBOOUNCA 6 YeHMPODeXCHbIX Komnpeccopax. H3-3a manwix cmeneneil caca-
MusL 2e1us 6 OOHOU CIMYNENu He YOaemcs 6 Hacmoswjee 8pems paspabomams nodxodsuuti 0s
Mot yeau eetuesvili mypookomnpeccop. B oannoli cmambe, npodonsicaioweri yuxa panHux ny6-
JUKAYULL AEMOPa, paccMampusaenca 2eauesslit pegpudicepamop ¢ InepoKPUO2EHHOI cmyne-
Hbl0. [{17 ynpowjenus onmuMu3ayuoRHblX pacuemos u nocieoyioueeo anaiusa npUMeHsIencs Hau-
Bonee npocmasn cxema dHEP2OKPUO2EHNOT CIAYNCHU, Peamuzyroufet 2a306biil OeManOepHbiti YUK,
Cmynenv npoussodum pabomy 01a npueoda Xon00HO20 2enue020 mypboxoMupeccopa u ooHo-
BPEMEHHO C SMUM — X0J100 OJist OME0OA MENTOMbL CoHcamust. Pabouumu menamu IHepeokpuosen-
HOU cmyneru AGAI0MCs asom, HeoH u apeoit. I'enuii cocumaemcs 6 Xon00HoM wemppexcmyneita-
MOM YEHMPODEHCHOM KOMNpeccope, Hawunas ¢ mexmnepamypot 85,8 K. Onmunusayua peppunce-
pamopa Ha yposeib 4,5 K npogoounace npu 00HOM U MOM HCe 3HAYEHUU X0M000NPOU3EOOUMETD-
Hocmu 576 Bm. Bemonnennas onmumusayus. nokasaia, 4wmo 803MoNcHo co30aHUe d080IbHO -
exmuerozo eenuesozo peghpusicepamopa ia OCHOBE MONLKO MAUUH OUHAMULECKO20 OeilCEus.
Kmouesvie cnosa: 2enuii; pedhpusicepamop, snep2oxpuozeniias cmynens; Xoa00Hbiii mypookomn-
Deccop, azom,; apaou; HeoH.

The actual task is the creation of cryogenic helium units in which compression of helium has made
in centrifugal compressors. Through of small degrees of compression of helium in one step it Jails
now to develop suitable for this purpose helium turbo compression. In the given article continuing
cycle of the early publications of the writer, the helium refrigerator with energy-cryogenic step is
considered. The most simple diagram of energy-cryogenic step realizing gaseous expander cycle
is applied to simplification of optimization calculations and following analysis. The step makes
operation for a drive of cold helium turbocompression and at the same time — a cold for heat
elimination of compression. The working bodies of energy-cryogenic step are nitrogen, neon and
argon. Helium is compressed in cold four-step centrifugal compressor, since temperature 85,8 K.
The optimization of the refrigerator on a level 4,5 K was carried out at the same value of cold-
productivity 576 W. The fulfilled optimization has shown that the creation of the rather effective

helium refrigerator on a basis only of machines of dynamic operation is possible.
Keywords: helium; refrigerator, energy-cryogenic step; cool turbocompressor; nitrogen; argon;

neon.

1.BBEJIEHUE

[Tpu pa3paboTKax KPUOTEHHBIX CHCTEM CTPEMSITCS K
YBEIHYUCHHIO HX €TMHHYHOI TPOM3BOAUTE/ILHOCTH C OIHO-
BPEMEHHBIM CHIKEHHEM MAcchl H radaputor. OmiH u3 a¢-
(GEKTUBHEIX IPHEMOB B IPUIOKEHUH K KPHOTESHHBIM
TETHEBBIM YCTAHOBKAM — 3TO OPraHH3AIHs KOMIPHMH-
POBaHUSA TeNTHA B LIEHTPOOEKHOM KOMITPECCOPE U 0TKA3 OT
CHCTEMBI TIPE/IBAPUTENBHOIO A30THOTO OXJIAKICHHUS,

Perenne 310 3amaun MOKeET TIPEICTABIATE HHTE-
PEC M B T€X CITyYasx, KOT1a HeOOXOIUMO CO3IaBaTh KPH-
OTEHHbIE TeNTHEBbIE PEPPIKEPATOPBI Ta%ke OTHOCHTETLHO
HEOOJIBIION X0/I0 10N POU3BOIUTENBHOCTH Ha 6a3¢ TOJh-
KO MAIITHH TMHAMIIECKOT 0 IEHCTBHS, T.¢. TypOOoKoMIIpec-
COPOB U TypboieTaHaepoB. Takue CHCTeMBI MOTYT HCTIONTh-
30BATBCA TaM, Il HAPAMY C BBICOKOIT 3)(heKTHBHOCTBIO
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TpeOyIOTCA BBICOKAN HAIEKHOCTE H KOMITAKTHO
HpUMED, Ha DOPTY KOCMHYECKHX KOMILIEKCOB, &
crcTeMax obecrieyeH st HEKOTOPBIX KpHohU3Hyecs:
CITCJOBAHMIA.

IpeanoxenHble HAMH PaHee BAPHAHTEI Pel
3TOMH MPOBIEMBI He BCETIA MOTYT GhITh IPHMEHSES
CMOTPSI HA HX HECOMHEHHBIE JocTonHeTBa [1-3].

TpagMIHOHHBIE e PelieHus JAHHON Npot:
NPUHLKNHAATEHO He 1oaxomdT. [TopiHeBkie KoMmpe:
Pbl, XapaKTePH3YEMbIC OTHOCUTEILHO BBICOKAMH
THYCCKUMH MTOKA3aTEIAMH, 001 1a0T MOBHIIIEHEM
TallIOEMKOCTBIO, HU3KOH HaJeXKHOCTRIO (pecype B
pUitHO# paboThl 10 3 ThIC. U), TPeOYIOT MACCHBHEIE &
NaMeHTOB. BUATOBbIE MACTTO3aTIOJIHEHHEIE KO
HYKIAIOTCA B CITOKHBIX MHOTOCTYIICHUATHIX ¥ :
LTS OYMCTKH TEHA OT Macia. BUHTOREIE ke KoMape
DBI C «CYXMM» COKATHEM refTisd 001aJa10T HASKHIME



