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ONTUMU3ALINS KPUOTEHHBLIX BO3AYXOPA3AEAUTEABbHBIX YCTAHOBOK
C OAHOBPEMEHHOW PA3PABOTKOUN 2P DEKTUBHbBIX
AETAHAEP-KOMIMPECCOPHbIX ATPETATOB

Hcnoavzosarnue demandep-komnpeccoprolx aepeeamos (/IKA) 6 kpuoeenHoix u 8 uacm-
HOCMU 8030YX0OPA30CAUMEAbHLIX YCMAHOBKAX NO3BOALLM NOBLICUNL UX IHEP2eMULECKY IO
appekmusrocmo. [lrs 6oaree wupokoeo sredperus /[IKA 8 mexnoaoeuueckie cxemol ycma-
HOBOK HE0OX00UMO co30anue Hauboaee obuell ux Mamemamuueckol Mooeau i MemoouKi
ONMUMUBAYUOHHO20 pacuéma. M3A0MeHa NOCMAHO8KA 3a0a4U YCAOBHOL ONMUMUAUUL
PeNHCUMHBLX 1 KOHCmpyKmusHox napamempos [IKA ¢ yuémon pada oeparuueruti. O60cHO-
s8anbL donywerus, ynpowarowue peuerue nocmasiennot 3adaqu. [lokazano, umo maxcu-
muzayus KIIJ JIKA moacem 6oimo cgedena K peuleHuro 3a0a4 NOUCKQ ONMUMALbHbLX Xa-
PaKmepucmux KOMApPeccopHol 1 demandepHotl cmyneret, Omeaedaouus ux MaKcumaio-
Hol agpgpekmusrocmu. [as onpedesenuss eeomempuieckux pasmepos pabouux Korec uc-
noab308aH ux npusedénnoil duamemp. [lokasaro, 4mo cMayUoHapHsle MOUYKL, OMBe1ar0-
wue makcumymy aggexmusrnocmu cmynereti Kaxk GyrKyui npusederroeo duamempa cos-
nadarom. Paccmompena npoyedypa onmumudayuonnoeo paciéma u npoexmuposarus
LKA ¢ odnospemerHotl pazpadomiotl KpuoeeHHoL YcmaHo8KuU.

Karuessie crosa: [lemandep-komnpeccoproltl aepecam. Kpuoeennas sozdyxopasdeit-
meavHas ycmanoska. Komnpeccopras cmynens. [lemarndepras cmynero. Llesesas QyHk-
yus. Ipgpekmusrocmo. Oeparnunerus. Onmumusayus. Xoa000npoussooumensbHOCb.
[Ipusedénnoili duamemp.

G.K. Lavrenchenko, S.G. Shvets

OPTIMIZATION OF CRYOGENIC AIR SEPARATION PLANTS WITH SIMULTANEOUS
DEVELOPMENT OF EFFECTIVE EXPANDER-COMPRESSOR UNITS

The using of expander-compressor units (ECU) in cryogenic and in particular in air separa-
tion plants allows to increase their power efficiency. A creation their most general mathe-
matical model and technique of optimization settlement is necessary for wider introduction
of ECU in technological circuits of plants. A statement of problem of conditional optimiza-
tion of regime and design data of ECU is stated in view of restrictions. The assumptions
simplifying the decision of problem are proved. It is shown that maximization of efficiency
of ECU can be shown the decision of problems, search of optimum characteristics compres-
sor and expander steps answering to their maximum efficiency. For definition of the geo-
metrical sizes of impellers is used their resulted diameter. It is shown that the stationary
points answering to maximum of efficiency of steps as functions of the resulted diameter
coincide. A procedure of optimization settlement and designing of ECU with simultaneous
development of cryogenic plant is considered.

Keywords: Expander-compressor unit. Cryogenic air separation plant. Compressor step.
Expander step. Goal function. Efficiency. limitations. Optimization. Cold-productivity.
Re-sulted diameter.
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1. BBEAEHUE (BPY) [1]. TTostromy B mpolecce UX CO3laHUS YUMTbIBA-
I0TCS1 BCE Pe3epBbI JUIsl a/IbHEHIIEro MOBbILIEHUsST SHEP-
CHIKeHMe SHepro3artpar MpH MPOU3BOACTBE MPOAYK-  reTHuecKol sddextuBHocTH. OIUH M3 TaKHX PE3ePBOB

TOB pase/eHusl Bo3lyxa — OCHOBHAsl 3ajadya, Kotopass — MO0Je3HOEe NMPUMEHEHHE B YCTAHOBKe paGoThl pacliu-
MOCTOSIHHO HAXOJAWTCSl B LIEHTPEe BHUMaHMSl pa3paboTuM-  peHHs Bosayxa B TypOoaeTaniepe BPY.
KOB KPHOTEHHBIX BO3AyXOPa3[AeJqUTe/IbHbIX YCTaHOBOK Mwmeercs onbIT 9(h(eKTUBHOrO HCMOJIb30BAHUS pa-
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