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3oiiicneno 3D modeniosannsn 066’ azku komnpecopnoi cmanyii i it paconnux enemenmis (6i0600i6, mpiliHuKis),
0e 8I00Y8AEMbCsL CKIAOHUU PYX 24306020 NOMOKY, 3MIHA HANPIAMY NOMOKY, epO3iliHe 3HOWLYBAHHS CIMIHKU MpPYOU.

Ha ocnosi npoepamnux xomnnexcie ANSYS Fluent, ANSYS CBdépobneno memoouxy modenioganms OuHaMi-
KU pyxy easy acoHnumu eiemenmamu 006’ A3Ku KomnpecopHoi cmanyii. Mamemamuuna modens 6a3yemvcs HA
po36' sizanni pisusans Hag' e-Cmoxca i nepenecents enepeii, 3amkrHeHux dgonapamempuuroro K—€ mooennto myp6y-
newmuocmi Jlaynoepa-Lllapma 3 3acmocy8annsam npucminiol yHKYIL 3 8i0N0GIOHUMU ROYAMKOBUMU | 2DAHUYHUMU
ymMo8amu.

Hocniodceno cmpykmypy nomoky y 6i0800ax ma mpiiHukax 006’ a3xku komnpecopnoi cmanyii. ¥ mpitinuxax
MOOENIOBAHHS BUKOHYBANIOCH Ol PI3HUX cxeM pyxy easzy (eaz pyxaemvcs mazicmpanito mpiiHuka i 3 mazicmpani
HANpasIsicmvCsi y 8i068i0 MPIlIHUKA;, 2A3 PYXAEMbCs 8i08000M MPIUHUKA | 3 HbO2O CHPAMOBYEMbCS Y MALICMPAlb
mpitHUKa, 8 AKIU YACMuHa 24308020 NOMOKY REPEemiKac 6 00HY 3 CMOPIH Mazicmpani, a Opyea — 8 iHuLy; 2a3 pyxa-
€MbCst 61086000M MPIUHUKA § 3 HHO20 CIPAMOBYEMbCSL Y 0OHY 3 CIOPIH MAZICMPAi MPIIHUKA).

Peszynomamu modenosanns Oyau 8i3yanizo8ami 8 NOCMAPOYECOPax NPOSPAMHUX KOMNIEKCI8 nob6y00600 NIHIl
meuii, noie MO0y WEUOKOCIeEl Ma MUCKY HA KOHMYPAX i 8 ROB3008ICHIX | NONEpeUHUX nepepizax, 3a1ueKu Mooy-
78 weuoKocmell ma MUCKy 8 HympituHii NOPO*CHUHI pacoHHUxX enemenmis. Busnauanuce mouni 3HaueHHsa weuo-
KOCMi, MUCKY 6 PIHUX MOYKAX HYMPIUHbOI NOPOICHUHU (PACOHHUX elemenmie. Buseneno micys GUHUKHEHHS KOH-
Qy3opuux ma ougysoprux egexmis, 8UXpis, pedepcHoco pyxy easy, “3acmitinoeo cxieninus’ , 8iOpUBAHHST HOMOKY
2azy 6i0 CMIHKU O0CRIONCYBAHUX (PACOHHUX eNeMEeHMIB, MICYSL MOICTUBUX 3IMKHEHb YACMUHOK, SIKI NEPEeHOCAMbCs
NOMOKOM, 3 CMIHKOI0 (haconnux enemenmis. Taxi pezyibmamu iOKpPUBAIOMb MONCIUBOCE 0151 ROBHOZO | 8CEOIUHO-
20 Q0CNIONCEHHs epO3IliHO20 3HOULYBAHHS, HANDPYICEHO-0eDOPMOBAH020 CMAHY (DACOHHUX eneMeHmi8 006 A3Ku
KOMNpecopHoi cmanyii i npuie2iux 00 Hux OLISIHOK mpyoonposody.

KirouoBi cioBa: BifBija, epo3iliHe 3HOITYBaHHS, KOMIT I0TepHE MoJIeiroBaHHs, piBHAHHS Hap’e-Ctokca, Typ-
OyJICHTHHI TOTIK, TPIIHUK.

Ocywecmeneno 3D modenuposanue 006:3Ku KOMNPeCcopHOl CManyuu u ee haconnvix snemenmos (0meooos,
MPOUHUKOB), 20€ NPOUCXOOUM CILONHCHOE OBUNCEHUE 2A308020 NOMOKA, USMEHEHUe HANPAGLeHUS. ROOKA, dPO3UOH-
HbLIL UBHOC CIMEHKU mpyobl.

Ha ocnose npoepammnvix xomnaexcoe ANSYS Fluent, ANS CFXpaspabomana memoouxa modenuposarus
OUHAMUKU OBUIICEHUS 2A3a (PACOHHBIMU INEMEHMAMU 00653KU KOMIpeccoprou cmanyuu. Mamemamuueckas Mmo-
denv bazupyemcs na pewenuu ypaenenuii Hasve-Cmokca u nepenoca suepeuu, 3aMKHymMulX 08YXnapamempuieckol
k—e modenvio mypoynenmnocmu Jlaynoep-Llapma ¢ npumenenuem npucmeHoUHoU GyHKYuU U cOOmeemcmeyiouu-
MU HAYATLHBIMU U ZDAHUYHBIMU YCIOGUSMUL.

Hccnedosana cmpykmypa nomoka 6 omeooax u mpouHuUKax o06sa3Ku KOMnpeccoprou cmanyuu. B mpoiinuxax
MOOCIUPOBAHUE BLINOIHANOCH OIS PASIUYHBIX CXeM 08UdCeHUs 2a3a (2a3 08UNCEMC MASUCMPATbLIO MPOUHUKA U C
Ma2UCmpanu Hanpaeisiemcs: 6 0meo0 MpPOUHUKA, 243 OBUNCEMCSL N0 0ME00Y MPOUHUKA U UM Jce HANPAGISEMCs 6
MaA2UCmpaib mpotuHuKa, 8 KOMopoll Yacms 2306020 NOMOKA NEpemexaem 6 00Ky CMOPOHY MASUCIMPATU, 4 6MmOpas —
6 Opy2yI0; 2a3 OBUINCEMCsL NO OMBOOY MPOUHUKA U UM Jice HANPAGISeMCs 8 OOHY U3 CMOPOH MASUCPATU MPOUHUKA).

Pesynvmamor modenuposanust Obliu 8U3YATUUPOBAHBL 8 NOCMNPOYECCOPAX NPOSPAMMHBIX KOMNIEKCO8 NYHem
ROCMPOEHUs. TUHULL MOKA, NOJAet MOOYJIsL CKOPOCmell U 0aslieHUst Ha KOHMYPAX U 6 NPOOOIbHBIX U HONEPEUHbIX ceye-
HUSAX, 3AIUBKU MOOYISL CKOPOCTEU U OA6IeHUsl 60 6HYMPEHHel NOA0CMU (ACOHHBIX 2aemenmos. Onpedensiiucs mo-
YHble 3HAYEHUST CKOPOCTU, OA6LeHUs 8 PA3TUYHBIX MOYKAX BHYMPEeHHel NOIOCMU (PACOHHBIX d1eMeHmos. Boissnenvi
Mecma 803HUKHOBEHUSL KOHPY30PHbIX U QU @PY30pHbIX d¢hhekmos, suxpeli, peepcrozo 08udIcerus 2aza ""3acmoino2o
Kynona", ompuiea nomoKa 2aza Om CMeHKU UCCIe0YeMbIX (PACOHHBIX DNEMEHNMO8, MECIA 603MONCHBIX CIOJKHOBE-
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HUL Yyacmuy, NepeHOCUMbIX NOMOKOM, CO CMEHKOU (PacoHHbIX dnemenmos. Takue pesyibmamosl OMKpbIBAOmM 03-
MOXCHOCMU OJ11 NOJIHO20 U BCECMOPOHHE20 UCCIe008AHUS IPOZUOHHO20 USHOCA, HANPAHNCEHHO-0ehOoPMUPOBAHHO20
COCMOAHUS (PACOHHBIX INEMEHMO8 008A3KU KOMNPECCOPHOU CMAHYUY U NPULE2AIOWUX K HUM YYACKO8 mpyoonpo-
600a.

KiroueBbie ci0Ba: OTBOJ, 3PO3MOHHBIN HM3HOC, KOMIBIOTEPHOE MOETIHpoBaHue, ypaBHeHHs HaBre-CTokca,
TypOyJECHTHBIN TIOTOK, TPOHHHUK.

The 3D modeling pipeline of compressor station and itspgthelements (bends, tees), with the cor
movement of the gas flow, flow direction changlee twall erosive wear was developed.

Based on ANSYS Fluent, ANSYS CFX software sydfeenglynamics modelingechnique of gas shag
binding elements at the compressor station wasldped. A mathematical model based NaBéokes equatior
energy transfer, closed two-parameter Launder-Shakne turbulence model using the tool with the appropm
initial and boundary conditions was developed.

The dynamics of the gas tap and tees of the cosgresation binding was studied. For tees modeliray
performed for different patterns of gas flow (gasves through the tee line and then flows to thédésml; gas ows
through the tee bend and then to the tee line theto one of the tee line sides).

The modeling results were visualized using softwaygtems postprocessors by plotting flow linescity
module sizes and pressure contours in longitudamal trarsverse sections, filling module velocity and presso
the inner cavity of shaped elements. The exactevafuthe velocity and pressure at different pouwiftghe inne
cavity shaped elements was determined. The loctbrconfuser and diffuser effectvortex, reverse gas flc
“stagnant dome”, and gas flow separation from tiheged element wall, locations of pdssicollisions of particle
carried by the flow with the shaped element wallenstudied. These results make it possible to studsivewear
stress-strain states of the compressor station atidginding elements and pipeline adjacent sections.

Key words: bend, erosion wear, computer modelirayi®r-Stokes equations, turbulent flow, tee.
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