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OCHOBHOIO 1, ITI0 0COOJIMBO BaXKITUBO, MaJJOBUTPATHOIO CTATTEI0 EKCILTyaTAIllTHUX €Hepro30epiraroymx
3aX0JliB MOYKHA BBa)KATH ONTHUMI3aIlil0 TeXHOJOTIYHUX pexkuMiB ninstHok MI, KC, ocHOBHHX cHcTeM Ta
eHeprorexnosoriusoro oomagHanas KC. Edekr Bix ontumizaliii pexkuMiB poOOTH TEXHOJOTIYHUX TiISTHOK
MI', KC, ocHOBHHX CHCTEM Ta €HeproTexHoJyioriyHoro obnamHanHs KC 3aiexuTh Bii peKHUMIB poOOTH
ra3omnpoBO/ly, YACIA Ta YMOB PETYJIFOBaHHS.
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CFD mooenmosanuam ma eKCnepuMeHmanbHo OO0CTIONCEHO pPYX 2308020 HOMOKY MPIUHUKAMU
MazicmpanvHux 2azonpogoois. JocniodcenHs GUKOHYBANUCH 0N PISHUX CXeM pYXY 2a3y (2a3 pyXaemucs
Mazicmpanno mpitiHuka i 3 Ma2icmpani HanpasiiemvbCs y 6i08i0 MPIUHUKA, 243 PYXAEMbC 8i08000M
MPItIHUKA | 3 HbO20 CAPAMOBYEMBCA Y MALICMpPans MpillHUKA, 8 AKil YacmuHa 2a308020 NOMOKY nepemikae
6 OOHY 3 CHMOpIH Mmazicmpani, a Opyea — 6 iHWLY, 2a3 pyxXaemvCsi 6i08000M MPIUHUKA [ 3 HbO2O
CHPAMOBYEMBCA Y OOHY 3 CHOPIH MA2iCmpai MpiuHUKa).

Pospobneno memoouxy CFD moodemosanns pyxy oonogasznux ma 6aeamopasnux nomoxis
MpIHUKamu, epo3iiHo20 3HOUYB8ANHH MPIHUKIG 3 3ACMOCY8AHHAM NpocpamHozo komnaexcy ANSYS Fluent
RI17.0 Academic. Mamemamuuna modens Oasyemvcsi Ha po3s’ssanui cucmemu pienans Has’e-Cmoxca,
Hepo3pusHocmi, pyxy ouckpemuux ¢haz, pienauns QiHHI, 3AMKHEHUX O0BONAPAMEMPUUHOIO K —& MOOELTIO
mypoyarenmnocmi  Jlaynoepa-Lllapma 3  6iONoGIOHUMU  HOYAMKOBUMU MA  SPAHUYHUMU — YMOBAMU.
Mooenoganns pyxy 6acamogasnux nomoxie Guxonysanocv Jlacpamsicegum nioxooom (moodenv Discrete
Phase Model).

Pezynomamu modeniosanns Oyau 8i3yanizosani 6 NOCMAPOYECOPi NPOSPAMHO20 KOMNIIEKCY N0OYO08OH0
JIHIU meyii, noaie Mooyas WeUOKoCcmell ma MUcKy Ha KOHMypax i 8 N0830084CHIX | NONepeuHUx nepepizax,
3AMUBKU MOOYISL WEUOKOCME MA MUCKY 6 GHYMPIWHIL NOPONCHUHI MpIuHuKie. Busnauanuce mouni
3HAYeHHs WBUOKOCMI, MUCKY 6 DI3HUX MOYKAX GHYMPIUHbOI NOPOJICHUHU MpilHUKie. Buseneno micys
BUHUKHEHHSI KOHMY30pHUX ma Ougy30puux egexmis, 6uxopis, pegepcHozo pyxy easzy, ‘3acmiliHoco
CKNeninms”, 8iOpUBAHHI NOMOKY 2a3y 6i0 CMIHKU 00CaiOxcy8anux mpitnukie. [lobyoosano mpackmopii
PYXy Kpaneib KOHOEHCAmy [ mMEepoux UdCmuHOK MpPILHUKAMU 6 NOMOYi HpupooOHo2o 2asy, AKI
3a0apen08anuct 6 Koabopu, wo 8i0nosioaioms WeuoKocmi ma diamempy Kpaneiv i YaCMUHOK GI0N0GIOHO
00 wKkanu 3naverv. Busgneno micys inmencuenoz2o yoapsinus Ouckpemuux ¢az 0o cminku mpybonposooy,
Micys IHMEeHCUBHO20 epO3iiH020 3HOULYBAHHA CMIHKU. Busnaueno weudxocmi, kymu amaxu, oiamempu
Kpanenb KOHOeHCamy ma meepoux YacmuHoK, ix KoHyenmpayii na cminyi 8 micyi YOapsHusi.

lns  excnepumeHmanbHo20 GUABNEHHA MICYb epO3iliH020 3HOULYBAHHS MPIUHUKIE iX 6HYMPIUIHSL
nosepxus ¢hapoysanace mpvoma wapamu 4epsonoi gapou. Micye inmenHcugHo20 epo3itiHoc0 3HOULYBAHMHSI
MPIUHUKIE BUSHAUAIUCH WIAXOM GUABNIEHHAM MICYb iX BHYMPIWHbLOI NOBEPXHI 3 BUOANEHOK 080pa3HUM
nomoxom ¢hapoorw.

Taxi pezytomamu 8i0KpUBAIOMb MONCIUBOCTI OJis1 OYIHIOBAHHS MIYHOCMI MPIIHUKIE MA BUSHAYEHHS IX
3AMUUKOBO20 PecypCy.

Ompumani pe3yibmamu € KOPUCHUMU O axieyis, AKi 3aUMAOMbCs 0OCMENCEHHAM MALICMPATbHUX
2a30npoeoois.
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CFD modeling and experimentally studied traffic flow gas T-junctions gas mains. Research carried out
for different traffic patterns of gas (gas movement T-junctions run-pipe and passing to the branch of the T-
junctions; gas movement T-junctions branch and passing at run-pipe, in which part of the gas stream flows
in a party line, and the second — in the another; gas movement T-junctions branch and passing at one party
T-junctions run-pipe).

The method of CFD modeling of single phase and multiphase flows T-junctions, T-junctions erosion
wear using software system ANSYS Fluent R17.0 Academic. A mathematical model based on solving the
Navier-Stokes equations, continuity, discrete movement phases equation Finney, closed two-parameter
model of turbulence Laundera-Sharma with appropriate initial and boundary conditions. Modeling of
multiphase flows enforced Lagrangian approach (Model Discrete Phase Model).

The simulation results were visualized in postprocessor software system construction lines flow,
velocity fields module and pressure contours in longitudinal and transverse sections, filling module speeds
and pressure inside the cavity T-junctions. Determined the exact value of the velocity, pressure at various
points inside the cavity T-junctions. Found confuser place of the diffuser and effects, vortex, reverse gas
flow "stagnant vault" tearing off the flow of gas from the wall T-junctions investigated. We construct the
trajectory of the drops of condensate and particulate T-junctions in the flow of natural gas, which are
painted in colors that match the speed and the diameter of the droplets and particles according to the scale
of values. Found a place of intense collision discrete phases to the pipeline wall, place heavy erosive wear
wall. Detected speed, angles of attack, the diameters of the drops of condensate and particulate
concentrations on the wall in place collision.

To identify pilot sites erosive wear T-junctions dyed their inner surface with three layers of red paint.
Place heavy erosive wear T-junctions determined by identifying the locations of the inner surface of the two-
phase stream removed paint.

These results open the possibility for evaluation T-junctions strength and determination of their
residual life.

The results are useful for professionals involved examination of main pipelines.

YK 622.692.4
METO/J BE3TPAHIIEHHOT O PEJTAHHIHT'Y TEILIOTA30BHX MEPEX

Jopowenko A. B., llonapyw K. A.
IOHTYHI, 76019, m. Isano-Dpanxiscovk, eyn. Kapnamcoxa, 15, men. (03422)42157,
e-mail: ya.doroshenko@nung.edu.ua

Yxpaincoxi mennozazosi mepesici 6esnaditino 3acmapinu i ix 3noc nepesuwyye 75 %. Ha xoorcni 100 km
cmanesux mpyoonposodie 3a 00UH PIK 8 cepeOHboMy 8i00Y8acmbCs 55 asapiil, NPUYOMY 3 KONCHUM POKOM
cman nociputyemuca. [Jo moeo o 6 Yrpaini npakmuuno He pO3poOAAIOMbCA [ He 6npo6aAdICYIOMbCs
be3mparwenini mexHon0z2ii peMoHmy Mmeni02a30eux Mepedc Micm ma HaceireHux nyHkmis. Lfi, a makooic
yinuitl pso  THWUX Npuvur  00YMOGII0IOMb 0COONUBY HEeOOXIOHICb PO3POOIECHHS MA MACUMAOHO20
B8NPOBAOIICEHHS De3MPAHUEIHUX MEXHONO02I PeKOHCMPYKYII Menio2a3osux mepexc Yrpainu.

Knacughixosano ma 30iticneno amaniz icHylouux 6 ceimi memooié PeKOHCMPYKYIi meniocazosux
Mepedic. Buodineno moocausocmi, ocobausocmi, dianazon mexHiuHux napamempis, nepesazu ma HeoOiKu
KOJICHO20 3 HUX. Bcmanoeneno, wo Hailpo3nogciooxceHiuumy Ha cb0200Hi y CIMOGIU npakmuyi Memooamu
€ navnepu (“mpyoa ¢ mpyoi”, “U-naiinep”, “Swigeling”, npomseysanus nonimeproi mpyou 3 pyuny8auHam
Odepexmuozo mpybonposody, “llpimyc Jlaiin”, “nanvoxa”). Hagedeno yunnuxu, siki mpeba epaxogysamiu,
nio Yac NPUUHAMMA PIEHHSA NPO PEKOHCMPYKYII0 MENI02a306Ux Mepexc AatuHepamu — npomsAcy8aHHIM
HOB020 NONIEMULEH08020 MPYOONPoeody 6 OdeghekmHull cmanesuti. 30ICHEHO AHANI3 ICHYIOHUX 6 C8imi
mA208UX 3ac00i8 0Nl NPOMAZYBAHHA HOB020 MpPYOONPo6ody 6 OeekmHull i 6CMAHOBIEHO, WO
DPEKOHCMPYKYISL MEN02a306ux Mepedc HaAGHUMU HA CbO200HI MA208UMU 3acobamu gumazae 6azamo yacy i
SHAYHUX MPYOOBUX A IHAHCOBUX GUMPAT.
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