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YCTAHOBKW CXWXXEHUS MPUPOAHOTIO TA3A
HA BA3E AETAHAEPHbIX A3OTHbIX LUKAOB

s cenancusanus nukos nompebieHus npupooHoeo easa, a makxie opeanusayul cooma
carcudcerHoeo npupooroeo easa (CIIN) neobxodumo cozdarue kpynromourascrolx CIHI™-yc-
marosok. [Ipediaeaemces makue YycmaroBKU OAL CHUNCCHUS NPUPOOHO0 ea3a paspadamot-
8QMb € UCNOAL3OBAHUCM BHEULHUX KPUOLCHHBLX AB0MHbLY MEePMOOUHAMULECKUX YUKA08. [l1s
nosoluleruss IPHeKkmuUsHOCMU YUKA08 4eaecO0OPAZHO NPUMEHIMb 8 HUX mypdodemardep-
Komnpeccoprole aepeeamol (T/KA). Paccmomperol pasiuurvle mexHoso2udecKue cxemol
CIl-ycmarnosokK, 8 cocmag KOMOpsLX BKAIOUEHbL KPUOEHHbLEe A30MMbLE YCMAHOBKI ¢ KOAL-
yecmsom T/IKA om o0noeo 0o uemoipéx. [Ipusodsmes dannole 0 npednoumiunmesbHulx duana-
B0HAX NPOU3BOOUMEALHOCTIEL L 0MHCUOAMbLY YOCALHLLX 3AMPAMAX IHEPeUL NPeoiaeaembly
CIIl-ycmaroB8oK 8 3a8UCUMOCILL OM UX cxem U Koauvecmsa npumensemolx T/IKA. Ommeua-
emcs, umo paspadomarnoie ClI-ycmano8Ku HESHAUUMEAbHO YCHYNAIOM 1O YOCAbHbIM
3aMpamam IHepeuL YCmaro8KaAM, 8 KOMOPLLX UCNOAb3Yemcs Aub0 60.aee CA0NCHOe nocmpoe-
Hue, Hanpumep, KACKaoHble cxemol, AUbO MHOLOKOMNOHEHMMble padoyue 8elecmasa.
Karouesole caosa: Kpuoeennas mexnuka. Bozdyxopaszoeiumenrvras ycmarnoska. Azom.
Azommuouti mepmoounamuueckuil yuxa. Typdodemandep-komnpeccoproit aepeeam (T/IKA).
Corcusrcernoui npupodnoit 2as (CIIT). Komnpeccop. [lemawndep. Hadéxcrnocmeo. Yderoroie
3ampamol aHepeul. KanumairoHole 3ampanot.
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NATURAL GAS LIQUEFACTION UNITS ON THE BASE OF EXPANDER NITROGEN CYCLES

It is necessary to create large-capacity LNG-units for natural gas peaks consumption shav-
ing and also to expand liquefied natural gas (LNG) marketing. It is proposed to create such
natural gas liquefaction units with the use of outer nitrogen cryogenic thermodynamic
cycles. It is necessary to use turboexpander-compressor sets (TECS) in them for maximiz-
ing cycles efficiency. Different technological schemes of LNG-units including nitrogen cryo-
genic units with TECS from one to four have been examined. Data about preferable capacity
range and expected specific power consumption of produced LNG-units depending on their
schemes and the amount of TECS has been stated. It is marked that developed LNG-units
are less effective in specific power consumption than units that include more complex struc-
ture, for example, cascade schemes or multicomponent work substances.

Keywords: Cryogenic engineering. Air separation plant. Nitrogen. Nitrogen thermodyna-
mic cycle. Turboexpander-compressor set (TECS). Liquefied natural gas (LNG). Compres-
sor. Expander. Safety. Specific power consumption. Capital expenditure.

1. BBEAEHUE

B nocnennee Bpems B Poccun ynessiercst 6oJ1bliioe
BHHMaHHE BOIMPOCAM COOPYKEHHSI KPYMHOTOHHAXKHbIX
YCTaHOBOK YISl CxKMKeHUst pupoHoro rasda (CIII-ycra-
HOBOK) C LieJIblo ero ¢ObiTa KaK TOBAapHOrO MPOJyKTa Ha
BHYTPEHHEM WJIM BHEILIHEM PbIHKAX, a TaKKe MOKPbITHS
MUKOB MOTpeb/IeHHS].

B Hacrositiell crathe npeacraBaeHa MHGoOpMalHs o
BO3MOXKHOCTSIX HALIErO MPEANPUATHS B CO3IAHUH TaKUX
YCTaHOBOK Ha 06a3e MMEIOLLErocsi MHOIOJIETHEr0 OIbITa
pa3paboTOK M KCIMIyaTallid KPHOT€HHBIX BO3IYXOpasJie-
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JIMTENbHBIX yeTaHoBOK (BPY) cpenneit 1 BbIcOKOi Mpous-
BOJUTEJILHOCTH.

3a 60 sieT crneunasuCcTbl NPEAPUSATHS CIIPOEKTHPO-
BaJ/IM, U3TOTOBHUJIU U noctaBu/u 6osee 600 BPY mjst me-
TaJUlyprudecKor, XUMHYeCKOH W JIPYrHX OoTpacjel mpo-
mblieHHoctd Pocenu, CHI u 6osee 40 3apy6erkHbIX
crpau[1].

BPY cosnatorest Ha 6a3e COBpeMEHHbBIX CXeMHbIX pe-
ILIEeHUTl, a TaKKe COBMECTHOTO MPOM3BOACTBA OTAEMbHBIX
BHJIOB 060PY/I0BaHUs Ha OCHOBE JI0JIrOBPEMEHHOI KOore -
pauuM M COTPYJAHHYECTBA C BeIyLIUMH 3apyOeKHbIMHU
komnanusiMu: «Sulzer AG» (LlBefinapust) — peryJsp-



