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2. Development of Scientific Foundations of Cleaning Industrial Pipelines by Pig Means

Pedepar:

1. Incepraniiina po60Ta IPUCBSIY€HA BUPIIEHHIO BAXJIMBOI HAYKOBO-TEXHIYHOI TPO6GIEMHU OUNIIEHHS
TPYOOIIPOBOIiB CHCTEM 30MpaHHS Ta TPAHCIIOPTYBAHHS ra3y ra30BUX POJIOBUII, Ta30BUX i TEIIJIOBUX MEpPeX 6e3
BUPOOHUYO-TEXHOJIOTIYHUX BTPAT €HEeProHociiB. JJociiKeHo NpoLecu OYUIEeHHS TOPIIHSIMU 3 IIPY>KHUX
MarepiasiB Tpy6ONPOBOZIB i3 TOPM30OHTANIBHUMMU Ta IOHKEHUMU AiISHKaMU. BU3Ha4eHO BeJIMUYMHY HEOOXiHOTO
3aMOPIIHEBOTO TUCKY [1JIS iX MPOXOIKEHHS MPSIMOJIHIMHUMMU [iITHKaMU Ta paCOHHUMU €JIEMEHTaMU
TpyOOIIpoBOiB. KOMIIZIEKCHO AOCTiIKEHO MeXaHiKy KOHTAaKTHOI B3a€MOJIii MOPIIHIB i3 CTIHKOIO TPpy6oIpoBomy, iX
HaIpyXXeHuil cTaH, nedopmaliii 3 ypaxyBaHHSIM FeoMeTpii TpybonpoBony, PpisuKo-MeXaHiYHUX BJIaCTUBOCTEN
Marepiany NOPUIHS Ta Oro reoMeTpru4YHOi (popMmu. Po3p0o061€HO KOHCTPYKTUBHI pillleHHS i3

3aIyCKaHHs /TIpUMaHHS MOPLIHIB y TPyOOIIPOBOIH, SIKi MiCTSITh KOHCTPYKTHBHI Ta IPOCTOPOBi OOMEXKEHHSI.

CdopMoBaHO HAYKOBO-METOAMYHI MiJIX0IH 13 BIPOBaIKEHHS TEXHOJIOTII OUMIeHHS TPYOOIIPOBO/iB TOPLUIHSIMY i3



[IPY’KHUX MaTepiaJliB.

2. A mechanical-mathematical problem of the contact interaction between a deformable cleaning pig and a local
axisymmetric constriction in the pipeline was formulated and solved. Based on the constructed analytical solution,
solutions were obtained for specific cases: the motion of an elastic pig through a pipeline with a constant inner
diameter, motion of a pig press-fitted into the pipeline with uniform interference, passage through a conical
reducer from a larger to a smaller pipe diameter, and passage over a weld bead protruding into the pipe interior.
For these cases, the patterns of the influence of mechanical and geometric parameters on the stress state of the
pig and the required back space pressure were determined. Recommendations were developed for pig modeling to
improve their passability through pipelines. 3D models were created, fabrication technologies were developed, and
experimental samples of cleaning pigs with various geometric shapes were manufactured from different elastic
materials (polyurethane, silicone compound, silicone sealant, and polyurethane foam) with Shore A hardness
ranging from 5 to 80 units. The advantages and disadvantages of each material were identified. Experimental
setups made of glass pipes with extended horizontal and lowered sections were developed and assembled. The
influence of the Shore A hardness and geometric shape of the cleaning pig on the cleaning efficiency of pipelines
was experimentally determined. The dynamics of pig motion through horizontal sections of pipelines and through
zones with small internal protrusions were studied. Recommendations were proposed for cleaning pipelines
containing a large number of minor internal protrusions, particularly in the areas of welded joints. The influence of
the bending of solid elastic pigs in pipeline elbows on their motion dynamics, stress state, and deformations was
studied analytically, numerically, and experimentally. An analytical solution to the contact problem between a
deformable pig and a curved pipeline section (elbow) was obtained. Patterns of transverse contact pressure
distribution along the pig and the variation of back space pressure during its movement through the elbow were
established. An equation was derived for calculating the minimum permissible velocity of a cylindrical elastic pig at
the entrance to a pipeline elbow to ensure its passage without stopping or getting stuck. Numerical modeling
using Yeo’s strain energy potential model, which describes the nonlinear behavior of elastic materials, was applied
to investigate the influence of the pig’s position within the bend on the distribution of von Mises equivalent
stresses and its deformation.
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JoparkoBa inHdpopmamnist:



TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOH: Disnko-mexaHiynuii iHCTUTYT im. I. B. KaprieHka

HanjjonasnpHoi akagemii Hayk YKkpainu

Kopg 3a €IPIIOY: 03534506

Micue3HaxoaKeHHS: ByJ1. Haykoga, 6yz. 5, JIbBiB, 79060, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: HaujonanbHa akazemis HayK YKpaitu

InenTudikarop ROR:

Baacue IlpizBumie Im's I1o-6aTbKOBI:
1. Makcumos Cepriit IOpiitoBud

2. Serhii Y. Maksymov

KBasigikamis: n. 1. 1., c.H.c., wnen-kop. HAH Ykpainu, 05.03.06
Inentudikarop ORCID ID: He 3actocosyerbcs
JoparkoBa indopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT estekTpo3BapioBaHHs iM. €. O. [Tarona HaujoHanbHOI

aKkazeMii Hayku YKpaiHu

Kopg 3a €IPIIOY: 05416923

Micue3HaxoaKeHHS: ByJ1. Kazumupa Manesuua, 6yz. 11, Kuis, 03150, Ykpaina
dopma BiracHoCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemis HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Xumko Ozbra MupociasiBHa

2. Olha Khymko

KBasigikamis: n. 1. 1., nouenr, 05.13.07

Imentudikarop ORCID ID: 0000-0003-2641-8133

JoparkoBa indpopmamist:

IloBHe HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0C00H: HauionanbHuii yHiBepcuteT "JIbBiBCbKa MOJTEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micqesﬂaxon)KeHHﬂ: ByJ. Crenana Bangepwy, 6yz. 12, JIbgis, 79013, Ykpaina

dopma ByacHOCTI: [lepxasna

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

PeueHnzeHTHn



VIII. 3akr04Hi BimoMocTi

BiiacHe IIpi3Buie Im'sa I1o-6aTbKOBI Burasp Ozner H0OmiitoBny
TOJIOBH pajgu

BaacHe IlpizBuiie Im's ITo-6aTbKOBI Burasp Oser IOmiitoBny
rOJIOBYIOYOTO Ha 3acCifiaHHi

BigmoBigasbHUH 32 MiATOTOBKY Slmepiumna Hatania IBaniBHA

00JIIKOBHX JOKYMEHTIB

PeecTtpartop YkpIHTEI

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




