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TEPMOANHAMUYECKUIN AHAAU3 UCTTOAB3OBAHUA PABOTbI AETAHAEPA

B KPUOTEHHBIX YCTAHOBKAX

B demandepax KpuoeeHHbLx YCMaHOB0K, HAPAOY € OXAAHCOCHUEM 2A3A, MAKIE NPOUSBO-
dumcs u paboma. Henoavzosawnue pabomel demarndepa npusooum K nogvluleHuio paoa
Hepeemuueckux noKkasamerell KpUOSeHHoLX Cucmem. ARQAUSUPYEmCcs Xapakmep usme-
HeHus omruoulenus pabomol demandepa K pabome Komnpeccopa 8 npocmom demaroep-
HoM yukae. [loayuerrole 8bi8006L mocym Golme pacnpocmpareHvl. Ha 6o0iee CAOJCHbLe
yukael pedppusicepamopos u odxcudcumeaneii. lpusodsmes peaysomamot mepmoOUHamiL-
4eck0eo uccaedo8ans cnocob0s8 Ucnoab308aHusL pabomel demanoepa 8 KPUOSeHHbLX |C-
manoskax. M3 skcepeemuteckux 6ALAHCOB KPUOLCHHOLX YCIMAHOBOK HALOCHbL BbLpaICe -
HUS 0N MAKCUMAAbHOLX OONOAHUMEAbHOLX BEAULUN NPOOYKMO8 pedpuicepamopHslx U
OMCUNCHCTCAOHOLX KPUOCCHHBLX YCMAHOBOK, NOAYUCHHOLX 30 CUEM LUCNOAL30B8AHUL PAOO-
mol demandepa.

Karuesovie caosa: Kpuoeenrnas ycmanoska. [Hemandep. Tepmoduramuueckuil yuka.
Komnpeccop. Paboma cacamus. Paboma pacuupenus. Kuciopod. Asom. leauii. dkcepeus.
Idkcepeemuueckuti bararc. Xo1000npou3sooumesbHoCHLb.
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THERMODYNAMIC ANALYSIS OF THE EXPANDER WORK USAGE

IN CRYOGENIC UNITS

In expander cryogenic units in addition to gas cooling, the work is also produced. The usage
of expander work improves some energetic performances of cryogenic systems. The charac-
ter of the change of the ratio of the expander work to that of compressor in a simple
expander cycle is analyzed. The findings can be applied for more complex cycles of refrigera-
tors and liquefier. The results of thermodynamic researches of ways to use the expander work
in cryogenic units are given. Based on exergic balances in case of use of expander work, the
expressions for the maximal additional amounts of cryogenic units products are obtained.

Keywords: Cryogenic units. Expander. Thermodynamic cycle. Compressor. Compression
work. Expansion work. Oxygen. Nitrogen. Helium. Exergy. Exergic balance. Refrigerating

capacity.

1. BBEAEHUE

OnMH M3 BO3MOXKHBIX M OYEBHIHLIX MyTeiHl MOBbILLIE-
HUST TEPMOJIMHAMUUYECKOH 3(PPEKTUBHOCTH B JleTaH/ep-
HBIX H IeTaH1ePHO-POCCeJIbHBIX LIMK/IaX KPHOTeHHDIX yC-
TAHOBOK — HCI0JIb30BaHUe paboTbl, MPOH3BOAMMON B
JeTtanuepe.

JleTanaepbl HaXoAAT WIMPOKOE IIPUMEHEHHE B KPHO-
FeHHbIX M BOOOLLE HU3KOTEMIIEpPaTypHbIX yCTaHOBKax. B
JeTanjepe NPOU3BOAUTCSl paclUMpeHHe rada ¢ I1OHHxXKe-
HHeM ero TemiepaTypbl H OJHOBPEMEHHbIM COBEepLICHHU-
eM BHelHell paGoTbl. OTHOLIEHHe PadOThl paclUUPEHHs]
B leTanziepe K paboTe CxKaTHsl KOMIIpeccopa — BakHast
XapaKTepHCTHKAa 0OPaTHBIX ra3oBbIX LUMKJIOB [1]. E& uc-
nosib3oBas B.C. Mapmoetnosckuil Jijist ONTUMU3ALMH 11 -
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pPaMeTpoB BOZ/IYLIHbIX XOJMOIUIbHbBIX MALIHH.

Pa6oty nerannepa B oOpaTHbIX LMKJAAX 3a4acTyio
PaCXOyrOT JUIst CHH2KEeHUs OOLIMX 3aTpat sHeprud. OnHa-
KO TaKOM MOJXOJL BO3MOXKEH B CJlyuasix, KOraa Komrpec-
copHasi U paclUMpUTE/bHAsE MallHHbl CBS3aHbl MEXaHH-
yecku. [[pymepom siBJsieTCsl BO3/yliHast TypOOX0JI0ANIIb-
Has MalliHa, paGoTalollas Mo pereHepaTHBHOMY LHKJY C
pasoMKHyTbIM TipolieccoM [2]. B Hell umeeTcst Kommpec-
COPHO-JIETAH/IEPHBII arperar ¢ 0CeBbIMM TypOOMAllIMHA-
MH, pa3MelleHHbIMU Ha 00L1eM Basy.

Pabota paciuupeHust MoxKeT Takke nepeaaBarbest Ha
OO1IMI C KOMITPECCOPOM KPHUBOLIUITHO-IATYHHbIH MeXa-
HuaMm. Takue 10cTaTouHo 3(pPeKTUBHbIE pellleHsT peaJiu-
3YIOTCSl B KPHOTEHHBIX TA30BbIX MallHHAX, paboTaolInx
no o6parHomy tukjay Crupsunra [3].



