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YOK 66.074.2

CENAPAUUA MENNIKOAOUCHNEPCHBIX YACTULU MNblN U3 TA30BOIO

NOTOKA B YCTPOUCTBE C COOCHO PACMNOJIOXEHHbIMW TPYBAMMU
SEPARATION OF FINE DUST PARTICLES FROM THE GAS STREAM IN A DEVICE
WITH COAXIALLY ARRANGED PIPES

I'.P. BappetamHoBa, H.®. Caxubrapees
(Guzel R. Badretdinova, Nurislam F. Sakhibgareev)

KaszaHcKkuu rocyaapCTBeHHbIN 3HEepPreTu4eCckMm yHuBepcuTeT
(Kazan State Power Engineering University)
HayuHbin pykoBogutens — A.B. [Imutpuren

B cratbe paccmoTpeHa npobnema noBbiWeHUs 3PEKTUBHOCTH
obecnbinMBaHMA ra3oBoro NOTOKa OT MENKOAUCNEPCHbIX YacTul, pa3MepoMm
mMeHee 10 MKM. [Ons peweHusa nocTtaBneHHoOW 3agaym bbina npeanoxeHa
KOHCTPYKUMA LIEHTPOBEXHOro cernapatopa C COOCHO pPacnosioXXeHHbIMU
Tpybamu. OnucaH npuvHUMN  OENCTBUSA, KOTOPbIA  3akniyaeTcs B
BO3HMKHOBEHUWN BHYTPU YCTPOUCTBA BOMbLUNX 3HAYEHUN LLEHTPOBEXHbBIX CUSI.
Mpw obpasoBaHun BUXpen BO3HUKAKOT LEeHTpOBEXHbIE cunbl,
oTbpacblBaloLMe YaCTUUbl U3 CTPYKTYPUPOBAHHOIO MOTOKA B «MEPTBbIE»
30HbI, KOTOPbIE HaxoOATCA B NPOCTpaHCTBE Mexay Tpybamu. Nonagasa Ttyaa,
YacTuubl ocefarT Ha OHO LEHTPODEXHOro cenapartopa wunuv npununarT K
NOBEPXHOCTAM BXOAHOM TPYObl UM BHYTPEHHEN CTEHKM Kopnyca. B pabote
Npou3BeAEeHO YUCIIEHHOE MoAenupoBaHWe npouecca obecnbinnBaHus
ra3oBoro notoka B  nporpammHoM  komnnekce ANSYS  Fluent.
[MpoaeMoHCTpnpoBaHO BO3HWKHOBEHWNE GonbLLoro Konn4yecTtsa

CTPYKTYPUPOBAHHbLIX BUXPEN B YCTaHOBKE.

The article deals with the problem of increasing the efficiency of dedusting the gas
stream from fine particles less than 10 microns in size. To solve this problem, a design of a
centrifugal separator with coaxially arranged pipes was proposed. The principle of
operation is described, which consists in the occurrence of large values of centrifugal
forces inside the device. When vortices are formed, centrifugal forces arise that throw
particles from the structured flow into the «dead» zones that are located in the space
between the pipes. when they get there, the particles settle to the bottom of the centrifugal
separator or stick to the surfaces of the inlet pipe or the inner wall of the housing. In this
paper, numerical modeling of the process of dedusting a gas stream in the ANSYS Fluent
software package is performed. The appearance of a large number of structured vortices
in the installation is demonstrated.
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Knroyeeble crioea. 2a308bil OMOK, MesIKOOUCNepCHbIe 4Yacmuusbl,

UUKITIOH, cenapamop, YucrieHHoe MooersiuposaHue.
Key words: gas flow, fine particles, cyclone, separator, numerical simulation.

OdPEKTUBHbIE TEXHOMNOINMU pasfeneHns UMerT Oonblloe 3HayYeHue
ANa TEeXHONOrn4yecknx rnpoueccoB B HedTerazoBon otpacnn. OCHOBHblE
MeTOoAbl pasgeneHns 4acTuy, M3  MNPOMBILSIEHHOrO ras3a  BKH4YalT
31eKTPOCTaTUYECKYHO cenapauumio, NHEPLMOHHYIO cenapauumio,
NblneocaguTernbHble Kamepbl U BpaLLiatoLyCcs LEHTPODBEXHYIO cenapaunio —
UuunknoHbl [1-3]. OgHako anekTpocTaTtuyeckoe pasgernieHne MMeeT BbICOKYH
aKcnnyaTauMOHHYI0  CTOMMOCTb;,  OTCTOMHOE  pasgeneHve  Tpebyet
ANMTENBHOrO  BPEeMEeHW ocedaHuss W Bcerda [OEeMOHCTPUPYET  HUBKYHO
3P PEKTUBHOCTD; NblneynasnueBaHne MELLOYHOrO TMna TpyaHoO
nogaepXxusaTtb Npu CcTabunbHOM paboTe B TeyeHne OUTENbHbLIX NepuoaoB
BPEMEHM U UMEET BbICOKME 3aTpaTtbl HAa TexHUYeckoe obcnyxuBaHue [4-6].
LINKNOH AaBnNsieTcA BaXHbIM 3fIEMEHTOM Bpallaloweroca LeHTpobexHoro
cenapaumoHHOro obopynoBaHus, KOTOpbIN nmeet cnegyouine
npenmyLLecTBa: BbICOKYHO 3P PeKTNUBHOCTb cenapauuu, HU3Koe
9HepronoTpebneHune, 6onbLUyto nepepabaTbiBaloLLy0 CNOCOBHOCTb, NEKOCTb
B 9KCnsiyatauuu, a Takke NpurogeH Ana HenpepbiBHOW AnNuTenbHOM paboThbl.
[MO3TOMY UMKMOHbI LUMPOKO WCMOMbL3YKTCA MNpU  pasgeneHnn 4actuu,
COPTUPOBKE YacTuL, OYMCTKM rasoB, npenoTBpalieHnn un obpaboTke
aTMocdepHbIX 3arpa3HeHnn. OgHako OOblYHbIE LMKMAOHbI AEMOHCTPUPYIOT
HU3KYI0 9(P(PEKTUBHOCTL cenapauum MenkogucnepcHblX 4YacTuy, M3 rasa.
[MoaToMy 3agava pa3paboTku HOBbIX annapaToB ABNAETCA akTyarlbHOW.

ABTopamu paboTbl 6bina paspaboTaHa KOHCTPYKUMSI YCTPOMCTBA C
COOCHO pacrnonoXeHHbIMK Tpybamn. YCTPOMCTBO npeaHasHavyeHo Aans
obecnbiniMBaHMs ra3oBbiX MOTOKOB OT 4YacTuy pasmepoMm meHee 10 MKM.
[MpuHUMN OEencTBMA YCTPOMUCTBA 3aKMiYyaeTcs B crefyloleM: 3anbliieHHbIN
rasoBbli MOTOK BXOAUT B YCTPOWCTBO Yepe3 BXogHyw Tpyby, nocrne yero
MOTOK MNPOW3BOSIBHO AENUTCA Ha paBHble 0O0beMbl U U3MEHSAET CBOE
HanpaerieHMe B CTOPOHY Hambnumkanmwmx npoAaenaHHblx wenen. [anee
Kakgasi CTpysi rasa, NpoaBurasicb Yepes Lerb pasgenseTcs Ha ABa NoTOoKa,
KOTOpble  3aKpyyumBalOTCH, BCMeACTBME KOHCTPYKTUBHOIO  OQDOPMIIEHMS
cenapaTtopa, a WMEHHO TreOMeTPUYECKOro pPacnosioXeHns wenen w
NpoAenaHHbIX BbIXOAHbLIX OTBEPCTUA B BUAE Konew c oTBepctusimu. [lpwu
obpasoBaHUN BUXpeN BO3HUKAKOT LeHTpobexHble cunbl, oTbpacbiBatoLine
YacTuubl M3 CTPYKTYPUPOBAHHOIO MNOTOKA B «MEPTBblE» 30Hbl, KOTOpblEe
Haxo4daTca B MpocTpaHCcTBe Mexay Tpybamu. [lMonagas Tyga, 4YacTtuubl
ocefalT Ha [OHO LEHTpoBEexHOro cenapatopa WNu nOpununarT K
MOBEPXHOCTAM BXOAHOM TPYObl MM BHYTPEHHEN CTEHKU Kopnyca. Ha pucyHke
1 npegcraeneHo obpasoBaHnsa BUXpPEN B YCTPOUCTBE.

[MpoBeAEHHbIE YUCNEHHbIE UCCNeOoBaHMs MoKasanu, YTo npu
MCNonb30BaHMN OOHOrNO YCTPOWMCTBA C COOCHO pacrofioXeHHbIMU Tpybamu
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apdekTnBHOCTL oObecnbinMBaHNA rasa OT MENKOOUCMNEPCHbIX YacTuy
cocTtaBnsieT He mMeHee 50 % npu ero BXogHoW ckopoctn oT 3 go 19 mlc.
Takum obpasom, AN UHTEHCcUUKauunm obecnbiiMBaHMS rasoB  OT
MEeNKOANCMEPCHbIX YacTUL, MOXHO YCTaHOBWUTb HECKONbKO pa3paboTaHHbIX
YCTPOWCTB, nocrnegoBaTenbHO MOAKMIOYEHHbIX Mexay cobon, B KadecTBe
BTOPOW CTYNeHU TEXHONOrm4yeckonm NUHuK. [JocTonmHcTBamMmn paspaboTaHHOM
KOHCTPYKUMN LIEHTPODEXHOro cenapatopa C COOCHO PacnosioXXeHHbIMU
Tpybamn aBnaoTCa BbicOKast 3EKTUBHOCTb 06ecnbiNMMBaHNA rasa paBHOW
He MeHee 50 % OT MenKkoaucnepcHbIX YacTul pasmepomMm meHee 10 MKM npu
HU3KMX NOTEPSX AaBNEHNA B YCTPOMUCTBE, He npesbiwatowmx 800 Ma.

e A

PucyHok 1 — N3obpaxeHne BEKTOPOB CKOPOCTU B CEYEHUM YCTPOMUCTBA C
COOCHO pacnosioXeHHbIMU Tpybamu (BUg ceepxy)

PaboTa BbInonHeHa rpu puHaHcoBOW nogaepxke rpaHta lNpesnaeHTta
P® Ne MK — 616.2020.8.
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YOK 62-762.643.2

CAMOLUEHTPUPYIOLLUUNCSA YCTbEBOW CAJIbHUK C PESEPBHbIM

YNNOTHUTENBbHbBIM Y3J10M
SELF-CENTERING CASING-HEAD STUFFING BOX WITH A RESERVE SEALING UNIT

P.U. bBakmnpos, M.3. BanutoB
(Ruslan 1. Bakirov, Mukhtar Z. Valitov)

F’BOY BO «AnbMeTbeBCKUN rocyaapCTBEHHbLIN HEPTAHON UHCTUTYT»
(Almetyevsk State Oil Institute)

B pa60Te npegaraetTcAa ycopeplleHCTBoOBaHME YCTbEBOIO CallbHUKA,
o6ecnqu|Barou4ee ero COOCHOCTb OTHOCUTESIbHO NOJINPOBaHHOIO LUTOKa W”
nospongwwee 6ornee OBYyX pas yBenuuUTb pecypc pabotbl. [lpn aTOM
OJOCTUraeTCA KOHTPOJIb TEXHUYECKOIO COCTOAHUA YIJIOTHUTESIbHbLIX Y3J10B,
NCKMNIOYaKTCA YTEeYKN HeddTU MNpU HapyweHun repMeTudyHocTu pabodero
YNIIOTHUTENBHOIO y3na.

The paper proposes an improvement of the casing-head stuffing box, ensuring its
alignment toward to the polished rod and allowing more than two times to increase the

service life. At the same time, control of the technical condition of the sealing units is
achieved, oil leaks are excluded if the tightness of the working sealing unit is broken.

Kriroyeebie crnosa. ycmbegasi apmamypa, ycmbegolu callbHUK,

YomHUMersbHbIU y3er, pecypc pabomsl.
Key words: wellhead setup, casing-head stuffing box, packing unit, operational life.

OCHOBHbIMM HefoCTaTKaMM  CYLLECTBYIOLUNX KOHCTPYKUUA YCTbEBbLIX
CanbHUKOB ABNAIOTCS HEAOCTATOYHbIA Pecypc B CBA3M C paboTonm B cpeae
NNacToBOW XWOKOCTW, a Takke HepaBHOMEPHbIA U3HOC YMNOTHUTENBbHOro
y3na n WToKa BCneacTBMe Hannuus paguanbHOW HECOOCHOCTU apmMaTypbl U
lWTOKa. JTO CBA3aHO C obecrneyeHnem TOSbKO YrNoBOW COOCHOCTU B
CYLLECTBYIOLMX KOHCTPYKLNAX.

C uenbto obecrneyeHns BbICOKOW A0SITOBEYHOCTU YCTLEBOW CaSibHUK
AOSDKEH CaMOLIEHTPUPOBTLCS OTHOCUTENBHO LUTOKA MO Yriy U B paguanbHOM
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