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AHAAUI3 XAPAKTEPUCTUK LMKAOB OXMXEHUS BO3AYXA
C AETAHAEP-KOMMPECCOPHbIMU ATPETATAMU

Jemandep-komnpeccoproie aepecamor ([KA) sce uaue ucnore3yromes 8 KpymnHOMmMoOH-
HadlcHbLX 8030Yyxopasdeaumenvrolx ycmarnoskax (BPY), peaiusyrowjux yukiel HU3K020
dasaenusi. B BPY cpeduetli npoussolumesvrocmu OHu NOKA He HAXOO0M NpuMeHeHus..
Paccmomperor cnocobul sxatouerus [IKA 8 dpocceavro-0emarndeprole yuKAbL OdcuicLenetll
8030yxa. [lokazano, umo /IKA 8 Hux moscem obecnewumo pocm Koapguyuerma omucudice-
Hus Ha 16 % npu cpednem dasaenuu 6 yukae u Ha 23 % — npu Huzkom. Henoavzosarue
HU3KOmMemnepamypHot xo0uabHOU Maulurel 8 makux yuxkiax ¢ [AKA npusodum k darvreti-
tiemy noBuLULeHUIO KOIDGUUUEeHMA 0NCUNCEHUSL, OCODCHHO 8 YUKAAX HUSKO2O 0ABACHU.
Karouesote crosa: Bosdyxopasdeaumenvrasa yemanoska. Luka nuzkoeo dasrenus. Luka
cpedrneeo dasaenus. Jlemandep-komnpeccoprolii aepeeam. Oxcucerue 8o3dyxa. Koaggu-
yuenm ooxcuscerus. Pacuupenue 8030yxa. [pocceauposanue. Pekynepamusrolii meniooo-
MeHHUK. Xon00urbHas MAWUHA.

G.K. Lavrenchenko, S.G. Shvets

ANALYSIS OF CHARACTERISTIC OF LIQUEFACTION CYCLES
OF AIR WITH EXPANDER-COMPRESSOR UNITS

The expander-compressor units (ECU) are more often used in tonnage air separation plants
(ASP) that realizing cycles of low pressure. In ASP of average productivity they yet don't
Jind application. The ways of inclusion ECU in throttling-expander cycles of liquefaction of
air are considered. It is shown that ECU in them can provide growth of coefficient of lique-
faction on 16 % at average pressure in a cycle and on 23 % — at low pressure. The use of
low-temperature refrigerating machine in such cycles with ECU results in the further to
increase of coefficient of liquefaction, especial in cycles of low pressure.

Keywords: Air separation plant. Cycle of low pressure. Cycle of average pressure.
Expander-compressor unit. Liquefaction of air. Coefficient of liquefaction. Air expansion.
Throttling. Recuperative heat-exchanger. Refrigerating machine.
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1. BBEAEHUE

[loBbIlleHHe 3 PEKTHBHOCTH BO3LyXOPA3/eNUTEb-
HbIX ycranoBoK (BPY) Ha cramuu ux npoektupoBanus
JIOCTHraeTcsl ABYMsI OCHOBHBIMM CriocoGamu: BbIGOPOM
0oJsiee COBEPLUEHHLIX MALIMHHBLIX arperaroB, Te1000-
MEHHBIX M KOJIOHHBIX annapaToB, a Tak:Ke 3a CUET ONTH-
MU3alH CTPYKTYPbI TEXHOJIOTHUECKOH CXeMbI U pexKuMoB
eé pabotel. Habsonaemoe cefiuac HenpepbiBHOE YJIy4-
LICHHE XapaKTEPUCTHK KOMIIPECCOPHbBIX U PACLUUPHTEJIb-
HbIX MalllMH, MosiBJieHre Gosiee 3pPeKTUBHBIX annapaTon
[103BOJIsIET YCIIELLHO pellaTh YKa3aHHYo 3a1auy.

B Hacrosiuie#t paGore paccMOTPeHbl BO3MOXKHOCTH
CHHKEHHUS YICJbHBIX 3aTPAT B BOSAYUIHBIX 2KHIKOCTHbBIX YC-
TaHOBKAX, peasU3yIOUUX TEePMOAMHAMHUCCKHE — LHKJIbI
CPEIHEro W HU3KOTO JaBJICHHH, 3@ CYET NMPUMEHEHHST B MX
cocTaBe JieTaHiep-KomnpeccopHbix arperatos (JIKA).
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2. MIOCTAHOBKA 3AJAYH

CHIKeHMe yAeJbHBIX SHEpProsaTpar MpH MPOU3BOA-
CTBe MPOJYKTOB pasjiesieHHsl BO3/lyxa — OCHOBHasi 3a/1a-
4a, KOTopasi MOCTOSHHO HAXOAMTCS B LIEHTPe BHUMaHHA
paspaborunkos kpuoreHuoix BPY. TTostomy B npouecce
cosfianust BPY yunteiBatoTcst pasjinuHble pesepBbl Jalb-
HeflllIero MOBBIIEHHsT UX SHEpreTHIeckol 3hheKTHBHOC-
4. OUH U3 HUX — MOJIe3HOE HUCIMOMb30BAHHE B LIMKJIAX
paboThl pacluupeHust Bosiyxa B Typboxertaniepe. s
9TOr0 B TEXHOJOTHUECKHX CXeMaX KPYMHOTOHHAXKHBIX
BPY uuskoro nasienus npumensiior JJTKA[1].

K rakum arperatam noka He nposiB/sitOT GOJIBLLOTO
UHTepeca pa3paboTUMKH YCTAHOBOK Cpe/iHell MPOU3BOMH -
TEJILHOCTH, HCMOJIb3YIOLIHE B HUX HE TOJIBKO LIUKJIbI Bbl-
COKOTO U CPEJIHEero aBJeHHH, HO y2Ke H LIMKJIbl C HH3KHMH
JaBJleHusiMU epepabatbiBaeMoro Boguyxa. Pabora pac-



