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AHAAUN3 NOKA3ATEAEN OXMXXUTEAEN BO3AYXA HU3KOTO AABAEHUS.
2. UNKAbI C ATPETATAMU AETAHAEP-KOMIMPECCOP

[ukaol ¢ HUSKUM OasaeHuem nepepadbamol8aemoco 8030yxa A8ALOMCL OCHOBOU 04 CO3-
JaHus 8ulCOKOIPGEKMUBHOLX KPYNHOMOHHANCHOLY B8030YX0PA30CAUMENbHbIX YCMAHOBOK
(BPY). Ocobernnocmo makux BPY cocmoum 6 ucnoavsosarnuu pabomer demandepa 8
KOMNPeCCOPHOL CMynenil, KOmopas Mexanuuecku c8a3ana ¢ Hum. llpumenenue aepeeamos
demardep-KOMNPeccop u CNeyuarbHolx OONCUMAIOUUX KOMNPECCOPos 00yca08AUBaCM DA -
b6omy cospemennolx BPY no yuxiam c Heckorokumi dagienuamu. Paccmampusaiomes mpu
sapuanma cxem aepeeamos demardep-Komnpeccop. /s ycmarnosienus pada obuwjux 3a-
KOHOMepHOCmell NPOBEOEH MepMOOUHAMULECKUL AHAAU3 XAPAKMEePUCMUK OXNCUNcUnenell
8030Yxa HU3K020 daBAeHUs. Pas3pabomarsl 3aMKHYMole MAMeMamuuecKue mooeil mpéx
ogcudicumeneil, onpedeservl nomepu IKcepeul 80 BHYMpPeHHe HeoOPAmuUMbLY NPOYeccax.
Hcnoavzosaaca snmponutinolii memod mepmoduramuieckoeo araiusa. Hauboree sggex -
MUBHBIMIL OKA3AAUCH OdcUdCUmet ¢ doycamuem 0emandepHo2o NOmoKa 803dyxa nepeo
eeo pacuiuperuem Uil ¢ 00xucamuem NomoKa, umerouweeo 0asaenie Huice ammocheproeo,
00 dasaeHus 8cacvlBaHUSL 8 OCHOBHOU KOMNPECCop.

Karouesole caosa: lluxka nuskoeo dasaenus. Cxema ogcudcumenrs 8030yxa. Aepeeam de-
mandep-Kkomnpeccop. Mamemamuueckas modeav. Pearusyemocmo menioobmena. IHmpo-
nuinolll memod. Koagpuyuernm oxcuscerus. dxcepeemuyeckuii KI/1.

G.K. Lavrenchenko, A.V. Plesnoy

INDICATORS ANALYSIS OF LOW PRESSURE AIR LIQUEFIER.
2. CYCLES WITH EXPANDER-COMPRESSOR UNITS

Cycles with low pressure of processed air are a basis for creation highly effective
large-capacity air separation units (ASU). Feature of the such ASU is the use of the
expander in a compressor step, which is mechanically connected with it. The application
aggregates expander-compressor and special booster compressors causes work of the mod-
ern ASU on cycles with several pressures. Three wvariants of the aggregates
expander-compressor schemes are considered. For an establishment of some the general
patterns the thermodynamic analysis is carried out of low-pressure air liquefier characteris-
tics. The closed mathematical models of three-liquefier are developed, exergy losses in
internally irreversible processes are defined. The entropy method of thermodynamic analysis
was used. The most effective had appeared liquefiers with a booster of an expander air
stream before its expansion or with booster a stream having a pressure below atmospheric
pressure to suction pressure in the main compressor.

Keywords: Cycle of low pressure. Scheme air liquefier. Aggregate expander-compressor.
Mathematical model. Heat exchange realizability. Entropy method. Coefficient of liquefac-

tion. Exergy efficiency.
1. BBEAEHUE

Ha ocHoBe 1yk/ia HM3KOTO JaBJeHHs], TPEIOKEH-
Horo [1.J1. Kanuyeti 8 1937 1., B 50-70-bIX IT. NPOLLIOTO
CTOJIETHSI CO3aBaJIMCh KPYMHOTOHHAXKHbIE BO3JlyXopas-
JesuTesbHble yeTaHoBKY (BPY). B nepBonauanbHoM BH-
Jie B HACToOsILIEe BPEMsl LIMKJ MPAKTHUECKH He MpUMEHS -
etcs. CoBpeMeHHble YCTAHOBKH ¢ HU3KHM JIaBJIEHUEM TTe-
pepabaTbiBaeMOTO BO3yXa MPEACTABJSAIOT COO0H CJ0XK-
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Hble KPHOTEHHbIE CHCTEMbl [BYX-U€TbIPEX [IaBJEHHH
[1,2]. B nux nocrarouHo 3peKTHBHO MCMOJb3yeTCs pa-
60Ta JeTaHIepOB, HaNpUMep, /s J0XKATHSA BO3ayXa B
KOMITPECCOPHBIX CTYMEHSIX arperatoB JeTaHjep-KOMII-
peccop repes ero paciiupeHueM.

B cBi3u ¢ TeM, UTO XapaKTePUCTHKH LIMKJIOB HU3KOTO
JIaBJIeHHs], B COCTAB KOTOPBIX BKJIIOUEHbI arperathl 1eTaH-
Jiep-KOMIIpeccop, OTAeNbHO He MCCJIeN0BAMNCD, 11eJ1eCo-
06pa3Ho OCTAHOBUTHLCS HA MX aHa/IM3e. PaccMOTpUM Tak-



