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TENAOBAY MALLUMHA KAK CTYNEHb OXAAXAEHUS
B LMKAAX KPUOTEHHBIX CUCTEM

[Ipedaoocer HOBbLL cnOCOO YAyHULCHUS XAPAKMEPUCUK KPUOLCHHVLX CUCIEeM, OCHOBAH -
HOLLL HAQ UCNOAL30BAMIL CIYNEHI ¢ MENA080L MAWUHOL. Paboma nauwiunol opearusyemcs
8 obaacmu KpuoeeHHolx memnepamyp. C nOMOUbIO MENnA080L MAULUHLL NPOUSBOOUMCS
JONoAHUMeNbHOE OXAANCOeHUe NOMOKA pabO1ecO MeAQ C UeAbl0 CHUNMCeHUS Nomeps npu
eeo dpocceauposanuu. Ha npumepe pegppusicepamopa u odxcuscumens Jlurde noomsepoicde-
HA BO3MONUCHOCTL CYULECMBEHHOCO YBeAUteHUs ux xapakmepucmuk. [lokasano, umo xo-
20001POU3BOOUMENLHOCTIL PEDPUIepPAmnOopa 803PACTIAem HA 8EAUUUHY, PABHYIO pabome
menaosoil mauiurol. Pocm koagguyuerma osxcudcenus 8 oxcuscumene Jluroe aKksusareH-
mex pabome, npou3so0UMOLl Mena08ol MawuHol. [Ipu ucnosb308aHrUL MenA080L MAULLL -
Hbl MONHCHO XOL000npOU3BOJUMEIbHOCTb U dKcepeemuueckutl KIT/] azomuoeo pegpuirce-
pamopa Jlunoe yseauuumo 8 2,4 pasa.

Karouesole cnosa: Kpuoeennas cucmema. Cmynens kpuoeerHoll cucmemol. Pegppucepa-
mop. Odxcuscumens. Tenrosas nawuna. /Ipocceauposanue. X024000npou3800UmesbHOCb.
Axcepeemuueckuti KI1/1.

G.K. Lavrenchenko, M.B. Kravchenko

THE HEAT MACHINE AS THE COOLING STEP IN CYCLES OF CRYOGENIC SYSTEMS

A new method for improving the characteristics of cryogenic systems, based on the use of
step with the heat machine is offered. The machine work is organized in the field of cryo-
genic temperatures. An additional cooling stream of an actuating medium with the help of a
heat machine is made for the purpose of decrease in losses at it its throttling. The possibility
of a substantial increase their characteristics is confirmed on the example of the refrigerator
and liquefier Linde. It is shown that cold production of refrigerator increases on the size
equal to work of the heat machine. The growth rate of liquefaction in the Linde liquefier is
equivalent to the work made by heat machine. It is possible cooling and exergy efficiency of
the nitrogen refrigerator Linde increase in 2,4 times when using a heat machine.

Keywords: Cryogenic system. Step of cryogenic system. Refrigerator. Liquefier. Heat ma-

chine. Throttling. Refrigerating capacity. Exergy efficiency.

1. BBEAEHUE

CTpyKTypa KpHOTEHHBIX CHCTEM Ga3HPyeTCsi HA KOH-
uenuuu cryneneit oxnaxaenus [ 1,2]. K num, nanpumep,
B COOTBETCTBHHU C Kaaccudukauued [ 1], otHocsTes cry-
MEeHU MPeJBAPUTENLHOTO OXJIAXKIEHHS, HCIOJIb30BaHUS
shekTa OXJaKIEHUsT U OKOHYATEJLHOTO OXJIAX/IEHHSI.
B KpHOreHHbIX CUCTEMaX, UCIOJIb3YIOLLHUX TEPMOMEXaHH -
yecKHe MPUHUMIbBI OXJaXKIEHUS, MOXKHO BbIIEJIUTb CTY-
MeHH, B KOTOPbIX peasiu3yloTcst Takue 3PQPeKThl BHYT-
PEHHEro OXJaxKAeHHUs!, KaK JApoccejipoBaHie paboyero
TeJsla WK paclinpeHne ero ¢ CoBeplieHHeM BHelIHeH pa-
60TbI [3].

B nannoit paGote paccMaTpHBaeTCsl HOBbIH BHL CTY-
MeHu — cTyrneHb ¢ TeryioBoil matutoi (CTM), Bce npo-
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1ecchl B KOTOPOH OCYIIECTBJSIIOTCS] B 06/1aCTH KPHOTEH-
HbIX TemmnepaTyp. [IpeiioKeHHbIi THIT CTyNeHH He 3aMe-
HsleT, a Ha060POT JIOTIOJIHSIET U3BECTHBIE CTyNeHH. B psine
cnyqsaeB CTM mos3BoJisieT yJyulllUTh XapaKTepPUCTHKH
HHU3KOTeMIepaTypHbIX ycTaHoBoK. [Tokaxkem, Kakum 00-
pazom ¢ momortislo CTM MOXKHO TOBBICHTE 3((eKTHB-
HOCTb pereHepaTHBHBIX JIPOCCENbHBIX IMKJIOB — TaK Ha-
3blBaeMbIX LMKJIOB JInune. OnHako BHayase npoaHalu-
3UpyeM XapaKTePHUCTHKH TPaAHLMOHHBIX pedpHkKeparto-
poB (R) u oxukurened (L) JTunpe.

2. XAPAKTEPUCTUKU PEOPUXXEPATOPOB
M OXMXUTEAEN AMHAE

ukn Jlunae — onun u3 HaubGosiee MPOCTHIX LIHKJIOB



