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Kybanckuit eocydapcmeenHulil mexHoaoeuueckuil ynusepcumem

Scheme of the block of the natural gas low-temperature separation with the
use of isoenthalpic process placed at the gas condensate field is
represented. The pressure in throttle flap has been taken 90/30 bar.
Schematic circuit of the design installation with turboexpander is also viewed.
It is showed that during continuous service of the low-temperature separation
installation using natural gas containing alkanes, heat-exchange interface of
the recuperative heat exchanger is getting fluxed by solid alkanes and heat
exchange is cutting off. In order to clear heat-exchange interface of the
recuperative heat exchanger of solid alkaness, steaming and expulsion
operations by saturated water steam of the inner space of the heat-exchanger
were carried out. After the steaming operation effectiveness of the
recuperative heat exchange has been restored. Thermodynamic processes,
occured in the installation before and after steaming operation, are taken
up. Due to the research the output of the liquid fraction of carbohydrates

was increased by 20%.

[TpupoaHblii ra3, 100bIBaeMbIi Ha ra30KOHIEHCATHBIX MeC-
TOPOXKACHUSIX, COACPKUT ra30KOHAEHCAT B KUIAKOM U MmMapo-
BoM (pazax. Kuakasi ppakums BMecTe ¢ IJIaCTOBOM BOJIOM OT-
JesisieTesi OT MPUPOJHOrO ra3a B CenapaTopax rpaBUTALIMOH -
Horo Thna. YToObl CKOHIEHCHPOBATH MTAPOBYIO (PPaKIIMIO, UC-

9
B koHdeHcamoponpoBod

Puc. 1. Cxema ycmanoeku HU3KOmeMhepamypHoll cenapayuu
npupodHozo 2asa:

1 — cenapamop nepeoit cmynenu; 2 — peKynepamueHsiil

menaooomennux (PT0); 3 — dpoccenvHulit 6eHmuns;

4 — cenapamop 8mopoii cmynenu; S — pezyaupyrousuil
KAAnaK o Opocceauposanus Kondencama; 6 — cenapamop-
COOpHUK, 7 — 0e2azayuorHas emkocms, 8 — nodocpesamens,

9 — paszdeaumenvHai emMKocmeo

MOJB3YIOT YCTAHOBKM HU3KOTEMIIEPAaTYPHOI cerapaluu
(HTC).

CxeMa yCTaHOBKH HU3KOTEeMIIEPaTYPHOI cenapalliy Tpe-
cTaBJieHa Ha puc. 1.

VeraHoBKa pabotaet ciaeayomnum oopasoM. [1pupontblit
ras ¢ gaBiaenueM p = 9 MIla nocrynaer Ha nepByto cTyrneHb
cerapalfy, COCTOSIIIYIO U3 cerapaTopa- cOOpHUKa O U cena-
paTopa nepBoii cTyrieHu /. 3aTeM IMOTOK ra3a ¢ JaBJIeHUeM p =
=9 MIlau remneparypoii f = 30 “C mpoXoauT peKyrepaTus-
Hbli TerzioooMeHHHK (PTO) 2, riae oxaxaaercst 0OpaTHbIM
MMOTOKOM TOBapHoOro rasa. [lepe pekynepaTuBHbBIM TEIL1I000-
MEHHHUKOM B a3 IMogaeTcsi HHTMOMTOP HAPAaTO00pa3oBaHUsI.

B 1poccebHOM BeHTHIE 3 Ta3 APOCCeTUPYeTCs ¢ JaBIeHUs
9 MIla no 3 MIla npu i = const.

[Tpu oxJaXXaeHUH Ta3a B IpoLecce JpocceTMpOBaHUsI TTPO-
HMCXOMT KOHIEHCALINSI 9aCTH TIPOMEXYTOYHBIX U BICOKOKHU -
ISIIUX YIJIEBOAOPOIOB, a TAKXKe MapoB BoAbl. OKOHYaTe b~
HOe OTIeJIeHHe XKUIKOCTH OT ra3a OCYLIeCTBIISIETCs] B HU3KO-
TeMIIepaTyYpPHOM ceTtapaTope 4, Tocje Yero ras yepes pekyre-
pATUBHBIN TEMTOOOMEHHUK 2 W 3aMePHbIN y3eJ1 MOCTYMaeT B
TpyOOIpOBO/I-BPE3KY.

OrcenapupoBaHHast )KHIKasi paza U3 cenapatopos / u 4
yepes peryJIUpyoIMK KianaH 5 cOpackiBaercs B Aerazalu-
OHHYIO €MKOCTb 7, [Ie IPOMCXO/NT YaCTUUHOE BbIBETPHUBA -
HHE CMeCH XMIKHUX YIJIeBOI0OPOIOB U BOJIOMETAHOIBHOTO pa-
ctBOpa. M3 nerazalilMoOHHOM eMKOCTH BooHe(TsIHasl CMeCh
Jepes MojorpeBatesib & MOCTyINaeT B pa3AeIUTeIbHYIO eM-
KOCTb 9 M jajiee B MEXITPOMBICTOBbII KOHASHCATOPOIPOBO/L.

OTaenuBIIAsICS TIACTOBAsI BOJA UIET B CUCTEMY MTOATOTOB-
KH, TJ1e MOABEpPraeTcsl Aeaspallii U OTCTAMBAHUIO C LIeJIbIO
OT/IeJIeHUs] YBJIEYEHHBIX YIJIEBOJOPOIOB M MeXIpUMeceH.
[ToaroroBaeHHas BoJa 3aKauMBaeTCs B IUIACT,
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Puc. 2. Anaauz mepmodunamuveckux yuknoe HTC
¢ dpoccensrolM ghehexmom u ¢ mypbodemarndepom

B npouecce sxcnyatauuu yeranosku HTC Ha npupon-
HOM ra3se, CofiepXallleM TBepIbie IapaduHbl , BRIICHMIOCH,
4TO MpH JJIMTENbHOU pabore Tem1006MeHHast TTIOBEPXHOCTh
PEKYNEepaTUBHOIO TEIIOOOMEHHHMKA 2 3allllaKOBBIBAETCSI
TBEPIAbIMU MapaUHAMH U TETUIOOOMEH YXYALIAeTCsI.

YTo6b1 0CBOGOANTL MOBEPXHOCTH TerutoobmMera PTO 2 or
TBep/IbIX I1apadUHOB, POBOIIIIH TTPOIAPKY U ITPOIYBKY BHYT-
PEHHEN MOJIOCTH TEMIO0OMEHHUKA HACHIIEHHBIM BOISHBIM
napoM c¢ gasnerHreM | MIla u remneparypoit 100 °C. Ilo-
CKOJIBKY TeMITepaTypa IJ1aBIeHHUs] TBepAblX napaduHOB He
npesbimaet 60 °C, Ipu NpoayBKe BHYTPeHHEN MMOJOCTH Tell-
J00OMEHHUKA BOISIHBIM [IapOM TIPOMCXOIMIIO MX PACILIAB-
JIeHHe U Y1aJIeHHe ¢ TTOBEpPXHOCTeN TerioobmeHa. Pa6oTa Bbi-
TIOJTHSITIACH C MTOMOIIBIO IEPEABIIKHOM ITaPOBOM YCTAHOBKH ,
CMOHTHMPOBAaHHOM Ha II4CCH IPy30Boro aproMobwmst. [locie
Mponapky 3pPEeKTUBHOCTD PEKYIIEpaTHBHOTO TETIOOOMEH -
HUKa BOCCTAHOBHIIaCh. COIIACHO pe3yJIbTraTaM o6 cIeIoBaHUsT
Ha peaJIbHOIl YCTaHOBKE H3MEHEHHE TeMIIepaTypsl A0 Mpo-
napku cocTabisiio Af= 1 °C Ha cTopoHax BBICOKOIO U HA3KO-
ro gasienusi. [Tocse nponapky M3MeHeHHe TeMIIEpaTyphl
coctapuio Af = 14,5 °C Ha cropoHe Bbicokoro u 21 °C Ha
CTOPOHE HU3KOTO AaBJICHUS.

B yeranoske HTC nponcxoasit ciieayronye TepMOTuHA MK -
4YecKue Tpoleccsl (puc. 2).

Ho 3awnakossieanus pexynepamusrnozo menioobmennuka
meepobiMU napapuramu;

¥ BYCTaHOBKE € APOCCETbHBIM 3heKTOM (cXeMy M. puc. 1):

I — 2— oxnaxueHue NpUPOIHOIO Ta3a BEICOKOTO AaBIeHUS
B PEKYNEepaTUBHOM TeIUIOOOMEHHHUKE MPH p = const;

2 — 3 — gpocceupoBaHMe MPUPOAHOTO Ta3a B APOCCEb-
HOM BEeHTWJIe JIIpH { = const,

YB yCTaHOBKE ¢ TypOoeTaHAepoM:

1 — 5 — oxmaxeHue NpUPOJHOTO r'a3a BbICOKOTO TABICHUS
B PEKYIIEPaTHBHOM TEeILI0OOMEeHHUKE IPH p = const;

5 — 7— pacmiupeHue rasa B Typ6oJeTaHAepe B UICATbHOM
rnpouecce Mpy s = const,

5 — 6 — pacmMpeHue rasa B Typ6ogeTaHAepe B PeaTbHOM
nipoLiecce Ipu # = const (rae » — rnoxasatenab MOJUTPOITHI
pacuInpeHus1 B TypbojeTaHaepe).

Ipu sawnaxossieanuu pexynepamusHozo menaioooMeHHuKa
meepobiMU napahuramu:

Y B YCTAHOBKE C IPOCCENBHBIM 3 deKrToM:

1 — 4 — EpoccennpoBaHHe IPUPOIHOTO Ia3a B APOCCENb-
HOM BEHTHUJIE ITPH I = const;

¥'B YCTaHOBKE C TYpOOoaeTaHAepOM:

1— &— pacmmpenue rasa B Typ6oaeTaHAepe B WIEATbHOM
rpoliecce INpHU s = const;

I — 9 — pacmvpenue rasa B Typ6oaeTaHaepe B peaTbHOM
npoluecce Ipu 7 = const.

Jlns1 npuMepa npoBeseM TepMOIMHAMUIECKHil aHATH3 pe-
anbHO# yeraHoBKU HTC ¢ mpoccebHbIM BEHTIIIEM M TIPOEK -
TupyeMoit ycranosku HTC ¢ Typbomeranzepom. Ucxonrasie
JaHHbIE UL pacyera (110 TeMIepaTypaM, COOTBETCTBYIOIMM
TOYKaM Ha pHc. 2):

4L=30°C;1,=15.5°C; 4,=-20°C; ,=1°C; ,=10.8°C;

1, =-54°C;t,=—66"°C; 1,=-30°C; 1,=—46"C.

Mo sawnakoevieanus:

Atl = [l - rz = 14,5 eC; Atz = tz - t3 = 35,5 oC;

A(3 = tl o tS B 40,8 °C; At4 = ts = 17 = 76,8 °(:;

Ats = t5 - t6 = 64,8 nC; n= AIS/AI4 = 0,84

M TeMIIepaTYPHbIH Nepera;

V¢ apoccenrpoBaHueM Al = 1, — £, = 50 °C;

V¥ ¢ pacllMpeHHMeM B peaJbHOM TypbomeTaHaepe
At=1t —1,=84"C.

Hocae sawnaxossieanus:

Al =4(—14,=29°C;A1,=1—1,=60°C; At,= 1, —,=76"C;

n = At/At,=0,79

U TEMITepaTYPHBIH Nepenaz;

¢ mpoccendpoBaHueM Af=t, — t, = 231°C;

¥ ¢ pacmiMpeHueM B peaJbHOM TypOoaeraHaepe
At=1—t,=60"C.

CooTBeTCTBEHHO BBIXO/I FA30KOHIEHCATa B CENapaTope BTO-
PO CTYNEHU 00 2auAaK08bIBAHUS,

Y'B YCT4HOBKE C JipoccenupoBaHreM m = 4800 xr/y;

B YCTaHOBKe ¢ TypboaeraHaepom m = 8100 kr/y.

Hocae 3awnaxosvieanus;

Y'B YCTaHOBKe C fipocceaupoBanueM m = 3000 kr/q;

¥'B ycTaHOBKe ¢ Typ6oneraHnepoM m = 6160 kr/4.

CrenosatensHo, Py 3aMITaKOBBIBAHUHI PEKYIIEPaTHBHOTO
TEeTI0OOMEHHUKA TBEPABIMM NMapadHHAMMU BbIX0OJ Fa30KOH-
JI€HCaT4a B CerapaTope HU3KOTO JaBIEHMUsI CHYDKACTCST,

B YCTAHOBKE ¢ IpocceupoBaHueM B 1,26 pasa;

¥ B ycTaHOBKe ¢ TypbosaeranaepoM B 1,31 pasa.



