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TEPMOANHAMUYECKNIN AHAAU3 KPUOTEHHOTO PASAEAEHNS BO3AYXA

Habaiodaemes pocm unmepeca K 9HMPONUILHOMY MO0y MepMOOUHAMULECKOEO AHAAL-
3a. Ha eeo ocnoge nposedero ucciedosarue ocobernHocmell KpuoceHHoeo pa3oeeHis 803-
dyxa. B kauecmse obvexma soibpana 8030yxopasdeaumenvras ycmaroska (BPY) ¢ ko-
AOHHKOU 00HOKpamHoi pekmugpurxayuu. Onpedeserol 3HAUCHU IKCePeemUUecKux nomepb
8 OCHOBHbLX dremermax BPY. Haaoacera npoyedypa 861600a HeCKOAbKUX 86LpANCEHUL OA5
MUHUMAALHOL pabombl pasdeaenus 8030yxa. [Ipedrocena mepmoouramuieckas mooeio
04 006DACHEHUS NPOUECCO8, PEAru3yeMolx NPpu 0OPAMUMOM pasdeseHul 8030YXxa ¢ 4eabtO
npou38oo0CmMBa YUCMolX KUCAOPOOA U A30Ma WAL IMUX eA308 C npumecsimu opye opyea.
[Iposeden anarus nomepo 8 peKkMUPUKAYUOHHOU KOAOHHE OOHOKPAMHOLL peKmupuKayuu.
[lokazano, 4mo ocHO8HOU 8KAAO 8 NOMeEPU 8HOCUM HeoOPAmMuUMbLL Mmenioobmer 8 Lucna-
pumene KOLOHHbL.

Karouesoie caosa: Bosdyx. Kucaopod. Asom. Koaronna. Pekmugukayus. Heodpamumocmio.
IKkcepeemuneckas nomepsa. Munumaroras paboma pasdesenus. Inmponus. Ikcepeemu-
ueckutl KI1/1.

G.K. Lavrenchenko, A.V. Plesnoy

THERMODYNAMIC ANALYSIS OF CRYOGENIC AIR SEPARATION

There is a growth of interest in entropy method of thermodynamic analysis. On its basis
investigated characteristics of cryogenic air separation. As an object is selected air separa-
tion unit (ASU) with a single column rectification. The values of the exergy losses in key
elements of ASU are determined. The process the output of several expressions for the mini-
mum work of air separation sets out. The thermodynamic model is proposed to explain the
processes implemented with the reversible air separation to produce pure oxygen and nitro-
gen gases or with impurities of each other. The analysis is made of losses in a single rectifi-
ation column. It is shown that the main contribution to the loss making irreversible heat
transfer in the evaporator of the column.
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1. BBEAEHUE

TepmonuHamMuueckoMy aHaJIM3y MPOLIECCOB KPUOTEH-
HOrO pasie/ieHUst BO3yXa MOCBSILEH sl myOanKaluH,
Kak Hanpumep, [1-5]. OxHako ucc/enoBaHus B HUX CBO-
natest aub6o K onpeneseHuto sxkcepretuueckoro KITJ
BO3JlyxopasjiesinTesibHoil yecraHoBku (BPY), subo k Ha-
XOKJIEHUIO PA3JIMYHBIX MMOTEePb OT HEOOPAaTHMMOCTH 0e3
CTPOro 0O0CHOBAHUST HEOOXOAUMbIX /151 HX PACUETOB CO-
OTHOLICHHH.

B cBsizu ¢ nosiesienuem nyoaukauuii A.M. Apxaposa
1 B.B. Coiuesa ¢ coaBropami [6,7], B KOTOPbIX pacKpbl-
BatoTcsi GOJIbLIHE BO3MOXKHOCTH SHTPONMHHOIO MeToza
TEPMOJIMHAMHUECKOTO aHaJIM3a, aKkTyaslbHbIM —SIBJSETCS
€ro npuMeHeHue Jyisi yriyOJeHHOTO MCCae0BaHus psijla
XapaKTePUCTHK XOJIOAMUJIBHBIX M KPHOPEHHBIX CHCTEM
[8,9].
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B HacTosilielt craThe U3/10XKUM TPOLETYPY HAXOMKIIE -
HHUSI TTOTEPb, PACCMOTPUM HCTOUYHUKH MOTEPb OT Heobpa-
TUMOCTH B KpuoreHnolx BPY u onpenesnvm ux snadenus.
OcraHoBHMCS TaK:Ke Ha HEKOTOPBIX TEPMOJIMHAMHYECKHUX
0COOEHHOCTSAX KpHOreHHOH BPY.

2. BAAAHCOBbBIE COOTHOLLEHUA

B kadectBe o6bekTa uccaenoBanus Beioepem BPY ¢
KOJIOHHOH OJIHOKPAaTHOH peKTH(HKALMH, B KOTOPOH HC-
M0J1b3yeTCsl TEPMOIMHAMUUECKUH pereHepaTHBHbIN 1poC-
CeJIbHbIH KBA3HUMKJI, peaju3yeMbll Ha BO3JyXe W €ro
KOMITOHEHTax — KucJjopoje u asote (puc. 1). Kosnueer-
BO mepepabaTbiBaeMoro Bosiyxa — 1 kmousib. Bosmyx
paccmatpuBaeTcst Kak OHHApHasi CMeCh, COCTOsILLAsl M3
0,21 o6bémubIx nogieit Kueaopoaa u 0,79 asora.

Sagaaumcs coctaBamu mosydaeMbeix B BPY kucno-



