Tpancnopr ta 36epiraHHsa HagTH i razy

VIIK 622.691.4

CFD MOOENOBAHHSA EPO3IMHOIO 3HOLWYBAHHSA
®ACOHHUX ENIEMEHTIB JIIHINHOI YACTUHWN MATICTPAINBbHOIO
rA3ornroBoay

T.I. Mapxo

IOHTYVHI', 76019 m. lsano-Dpanxiscok, 6yn. Kapnamcoka,15,men. (0342) 727138
e-mail: srgg@nung.edu.ua

3oiticneno 3D moodeniosants paconHux enemenmie MHIIHOL YACMUHU MAZICMPATbHO20 2A30NP060Jy, de 8i00Y-
8a€mMbCst CKAAOHUU pyX bacamo@asznux NOMoKie, 3MiHA HANPSAMY IX pyXy, 3A6UXPEHHS, YOApPsHHA OUCKPEeMHUX (a3
00 cminKku mpyoonpogooy, eposiiine 3HOUYBAHH CINIHKU MPYOU.

Ha ocnosi Jlazpansiceéozo nioxooy (moodenv Discrete Phase Modebospotreno memoouxy CFD modeniosan-
HSL epO3itH020 3HOULYBAHHSL (PACOHHUX eNleMEeHmMie JIHIUHOI YaCMUHU MA2ICMpPaibHO20 2a30npoeody (6i0600i8, mpili-
HUKIB) i3 3acmocyeanuam npocpamuozo komniexcy ANSYS Fluent R17.0 Academidamemamuuna modenv b6asy-
embes Ha po36’ azanmi cucmemu pisHans Hag' e-Cmoxca, nepospusnocmi, pyxy ouckpemuux ¢has, piensanus Dinni,
samkHenux osonapamempuunoio K—& mooennio mypoynenmuocmi Jlaynoepa-Illapma 3 6i0nosionumu noyamxo-
BUMU MA SPAHUYHUMYU YMOBAMU. Y MPIUHUKY MOOENIO8AHHA BUKOHYBAAU OISl PYXY 2d3y MALICMPALN0 MPIiHUKA i
nepemikants 4acmunu nomoKy y 6i06i0 MpilHuKa.

Pesynomamu modenosanna oynu eizyanizosani ¢ nocmnpoyecopi ANSYS Fluent R17.0 Academimbydosoro
nonie KoHyenmpayii ouckpemuoi ghazu ma nonie wWeUOKocmi epo3itino2o 3HOULYBAHHS HA KOHMYPAX (ACOHHUX elle-
Mmenmis. Jlocaiousuiu ompumani pe3yabmamut, 8UsGIeH0 MiCYs IHMEHCUBHO20 YOAPSIHHA PIOKUX I MEEePOUX YACMUHOK
00 CMIHKU (DACOHHUX eNeMeHmMIE NIHIUHOI YaCcmMuHU MA2ICMPAaibHO20 2a30NP0800Y, MICYsl IHMEHCUBHO20 ePO3IliHO20
3HOWLYBAHHS CMIHKU MPYOONPOBOOY.

Taxi pesynbmamu GiOKpUBAIOMb MOICIUBOCTI OJIs OYIHIOBAHHSL MIYHOCHIE (DACOHHUX eneMenmis JiHIUHOT yac-
MUHU MA2ICMPATLHO20 2A30NPOB00Y A BUSHAYEHHS IX 3AIUUKOB020 pecypcy.

Kirouogi croBa: BifBij, AucKpeTHA (asza, piBHsHHa DinHi, minxin Jlarpanxka, mois KOHIEHTPAIlil, TPiHHUK.

Iposedeno 3D mooderuposanue aconHbix INeMEHMO8 JUHEUHOU HACMU MASUCMPATIbLHO20 2A30NP0600a, 20e
APOUCXOOUM CLOACHOE OBUICEHUE MHO2OPAHBIX NOMOKOG, USMEHEHUe HANPAGLeHUs UX OGUIICEHUS, 3A8UXPEHUs,
yoapeHrue OUCKpemHulx (haz 6 cmenKy mpyoonpoeooa, SPO3UOHHbILL U3HOC CIEHKU MpPYOb.

Ha ocnose Jlacparicesoeo nooxoda (mooens Discrete Phase Modebaspa6omana memoouxa CFD moodenu-
POBAHUSL IPOZUOHHO20 UBHOCA (PACOHHBIX INIEMEHMO8 TUHEUHOU YACmU MA2UCMPATbHO20 2a30npogoda (0meo0os,
MPOUHUKOB) ¢ npumereHuem npoepammuoco komniexkca ANSYS Fluent R17.0 Acadenditimemamuueckux modens
basupyemcs na pewenuu cucmemsi ypasnenuti Hagve-Cmoxca, nepaspulenocmiut, 08udicenus OUCKpemubvlx ¢asz, ypa-
eHenust QuHHU, 3aMKHYMOU dgyxnapamempuieckoi K —& modenvro mypoynenmuocmu Jlaynoepa-Llapma ¢ coom-
BEMCMEYIOWUMU HAYATLHBIMU U SPAHUYHBIMU YCIO8UAMU. B mpoiinuke modenuposanus 8bINOIHANOCH O 08UdICe-
HUSL 2430 MASUCTIPATILIO MPOUHUKA U NepemeKanue Yacmi NOmoKa 8 0meooe mpoHuKd.

Pezynomamul modenruposanus bvinu eusyanusuposanst ¢ nocmnpoyeccope ANSYS Fluent R17.0 Academic
cmpoenuem nonel KOHYeHmpayuu OUCKpemHol (asvl U nouel CKopocmu 9PO3UOHHO20 USHOCA HA KOHMYPAX (PacoH-
HbIX d7eMeHmos. B pesynbmame uccnedoeanus GuiseieHbl Mecma UHMEHCUBHO20 YOAPEHUs HCUOKUX U MBEpOblX
yacmuy 6 CMeHKy (DacoOHHbIX INEMEHMO8 IUHEUHOU YACMU MASUCIPATbHO20 2A30NPO600d, MECHO UHMEHCUBHO2O0
9PO3UOHHO20 UBHOCA CIEHKU MPYOONPO80od.

Taxue pesyromamovl OMKPbIBAIOM BO3MONCHOCIU OISl OYEHKU NPOUHOCMU (PACOHHBIX INEMEHMO8 TUHENHOU
Yyacmu Ma2uCmMpanbHO20 2a3onpoeood U ONpedeneHus Ux OCMamoyHo20 pecypcd.

KiroueBble ciioBa: OTBOX, AMCKpeTHast (asa, ypaBHenne Punuu, noaxoj JlarpaHxka, mojsi KOHIEHTPALIUH,
TPOMHHUK.

3D modeling of the main gas pipeline linear paragéd elements was carried out, where a complexemer
of multiphase flow is present, as well as theiediton change, swirl, collisioof discrete phases with the pipe
wall, pipe wall erosive wear.

Based on Lagrange approach (Discrete Phase Mo@#]) modeling methods of erosive wear of the mag
pipeline linear part shaped elements were developed (elb®wsnctions) using software packagdSYS Flue
R17.0 Academic. The mathematical m is based on solving the NaviStokes system of equations, contin
discrete phase movement, Finney equation, clostd leiunder-Sharma two-parameter k—turbulencemode
with appropriate initial and boundary conditions T-junctions modeling veaperformed for gas movement thro
T-junction line with a part of the gas flow passioeghe T-junction elbow.

The modeling results were visualized in postpramesdNSYS Fluent R17.0 Academic Hyilding discret
phase concentration fields and erosiwear rate on the shaped element contours. Afterstidy resultsthe
locations of liquid and solid particles collisionittv the walls of the main gas pipelitirear part shaped elemel
and location of the pipeline wall intensive erosivear were identified.

These results make it possible to evaluate thegtineof the main gas pipelini@ear part shaped elements ¢
determine their residual life.
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