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Pedepar:

1. CTBOpeHHSs BUCOKOe(EKTUBHUX 32C00iB KePyBaHHS HAlIpHUMU IIOTOKaMHU PiiyiH, 30Kpema 3i 3BMIiHHOIO LIJITXOBOIO
BUTPATOIO, € IEPCIEKTUBHUM HaIPSIMKOM Y OCKOHAJIEHHS] BUPOOHUYMX TeXHOJIOTii. HanipHi po3noainbHi
Tpyoornposoau (PT) 3 4MCKPETHOIO MIJISIXOBOIO PO3[a4Y0I0 PiAMHM 3aCTOCOBYIOTHCS B Pi3HUX TEXHIYHUX CUCTEMAX,
30KpeMa ipurauii (KpanesyibHe Ta BHYTPIlIHbOTPYHTOBE 3POLIEHHST), CLIbCbKOTOCIIONAPCHKill aBialii (06prCKyBaHHS
POCJMH), BOLOIIOCTaYaHHi Ta BOJOBITBEIeHH] (OUXCHI CIIOpYIH), BEHTUWIISILIi (IPUIJIMBHI CUCTEMU), EHEepreTUlli
(cucremu oxosomxeHHs uupKyaauiiHux Bos TEC i1 AEC) 11 iH. Ha npaxTuii peasnisyeTbcsl HepiBHOMIpHA LIJISIXOBa
posnayva piguHu y300BX PT. PO3NOBCIONKEHHS HAMiPHUX PO3MOAiINIBHUX TPYOOIIPOBO/IB i BilCyTHICTh HAAIMHUX
METOJMK po3paxyHKy PT cBiunTh PO aKTyasbHICTb 3a/1a4i yJOCKOHAJIEHHS METO/IiB iX IPOEKTYBAaHHS Ta PO3POOKHU
CII0COOiB peryJioBaHHS HEPIBHOMIPHOCTI LIJISIXOBOi po3zadi pinyHu y3nosx PT. YV 1l auceprauiiiHiil po6oTi
IIpeJCTaBJIEHO OCHOBHI rajly3i 3aCTOCYBaHHS HallipHUX PO3IOAINIBHUX TPYOOIIpOBOAiB. HepiBHOMIPHICTb MIJIIXOBOI
po3zadi pinyHY y340BX HanipHux PT peryiroTs 3MiHIOBAHHAM X TEOMETPUYHUX I1apaMeTPiB, 30KpeMa

3MEHIIEHHSIM BifICTaHi Mi’K BUILyCKHUMU OTBOpPaMHU, 30iIbII€HHSIM VIO BUXiZHUX OTBOPIB OOT Y3[I0BX IIOTOKY Ta



3MeHIIeHHsIM aiamerpa PT y HanpsMKy Tedii piguHu B HbOoMy. MeTa po60OTH: Ha OCHOBI aHali3y TEOPETUYHUX Ta
€KCIIEPMMEHTAJIbHUX JOCIII)KEHb BKa3aTy IJISIX YTOYHEHHS! 3allPOIIOHOBAHOro y HalioHasibHOMY yHiBEpCHTETI
“JIpBiBCbKA NOJIiTEXHIKA” METOAY TiIpaBJiuYHOrO PO3PaxyHKy HallipHUX PO3MOAiINILHUX TPYOOIIPOBOIB. 3 METOI0
OTPUMaHHS JOCTOBIPHUX Pe3YJIbTATiB TiApaBliYHOrO PO3PaxyHKY HAlipHUX PO3NOJiIbHUX TPYOOIIPOBOLIB MIPU
kyTax 0 0000360 0 peKOMEHIOBAHO Y BUXiTHOMY OuepeHLiabHOMY PiBHSIHHI PyXy pilMHU 3i 3MiHHOIO BUTPATOIO
OIIYCTUTH CUJIy 30BHIIIHBOTO THUCKY, HAIIPaBJIEHY HEOPTOTOHAJIBHO [I0 BHYTPIMHBOI CTiHKU PT. 3anpoekToBaHo Ta
BUTOTOBJIEHO €KCIIEPUMEHTAJIbHUIN CTEH]] 1J151 BCTAHOBJIEHHS 3HaYeHb KoeillieHTa BUTPATH BUXiTHUX
LUJIIHIPUYHUX HACAZIOK 3 6iYHUM, OPTOTOHAJIBHUM [0 iXHiX O3J0BXHIX OCeil, BXOJOM CTPYMEHS B HACATKY Ta
CTEH[, AJ1s1 TOCJIiIPKeHHS IJISIXOBOi po3Zayi pifuHy 3 HaMipHUX PO3IOAIIbHUX TPyOonpoBoiB. CymapHa BifHOCHA
noxm6OKa BU3HaY€HHs KoedillieHTa BUTPaTH BUXiTHUX UUJIIHAPUYHNX HACAIOK 3 OiYHUM BXOJIOM CTPYMEHS Ha
3aCTOCOBAaHOMY €KCIIEPUMEHTANbHOMY cTeH[Ii piBHA 0,71 %. ExcliepyMeHTaIbHO BCTAaHOBJIEHO 3aJI€XKHICTh
3HaYeHHs KoedilieHTa | BUTPATU LWIiHIPUYHNUX HACAIOK 3 OiYHUM, OPTOTOHAIBHUM 10 TIO3[0BXKHbBOI OCi HAacaIKHy,
BXOJIOM CTPYMEHS, BiJl KyTa O MiXK HallpsSIMKaMy PyXy IIOTOKY BOY B PO3IOAiIbHOMY TPYOOIPOBOIi Ta CTPYMEHS,
KOTpUI BXOAMUTb y HACAIKy Ta Bif'eqHyeThcs Bif PT. Jlocainy NpoBefeHo NPy Pi3HMX 3HAYEHHSIX BiIHOIIEHHS I1JIOM]
IIOTIEPEeYHOro Nepepisy HacauKy i maTpyoka, y IKoMmy ii MOHTyBaIX. PeryytoBaHHSIM 3Ha4€HHS KyTa 0 OTPUMAaHO
3MiHIOBaHHS 3HaueHHs KoedillieHTa 0 1o 22.2 % suuie 117151 ofHiei Hacanky. Hai6inpiny MponycKHy 34aTHICTD
BUXiJIHUX UUJIIHIPUYHMX HACA/IOK 3 6iYHMM, OPTOrOHAILHUAM JI0 OCi HaCaJIKU BXOJOM CTPYMEHS BOJU, OTPMMAHO
npu KyTi 0 = 0 0. HalimeH1e 3Ha4eHHs 0, TOOTO HaliMEHIy ii IPOIYCKHY 3[1aTHICTh HacalloK, OTpuMaHo npu o =90 0ino =
135 o. IlokaszaHo, 10 3MiHIOBaHHSIM KyTa 0 MiXK HAalTPSIMOM Tedii IOTOKY piiMHU B PO3IOAIIBHOMY TPYOOIIPOBOI; i
HaIpsSIMOM PYyXy CTPYMEHS1, KOTPUH Bifl’€IHYEThCS Bill HbOTO, MOXKHA iCTOTHO PeryJiioBaTy 3HaueHHs KoedillieHTa
BUTpPaTH LWIIHIPUYHUX HACATOK 3 6iYHMM BXOJOM PiJMHU Ta HEPIBHOMIPHICTh PO37aui pilMHYU Y3[10BX HallipHUX
PO3NOAINILHUX TPYOOIIpOBOiB. OTpUMaHi pe3yabTaTh MaTUMYTh iCTOTHE MTPAKTUYHE 3HauYeHHs. BuHaiaeHo “Crnioci6o
peryJI0BaHHs IPUTOKY PilMHU B HAipHUI TPyOOIIpOBiA36Upay i mpuCTpill 1j1s1 Horo peasnisaliii’, 3rifHO 3 IKUM, 32
HasIBHOCTI TPAH3UTHOTO II0TOKY Ha BXO/i Y TPyOOIPOBif-301pay, yCyBaloTh pO3[ady pilMHY Ha II0YaTKOBIiH i0ro
IinsHLi Ta 3a6€e31e4yl0Th 30MPaHHs1 PiIMHMU I10 YCill HOBXMHI TPyOOIIpoBOAY30Upaya. PeryioBaHHs IPUTOKY
pinnHuU 30iICHIOETbCS 32 paXyHOK BUKOPMCTAaHHSI €Heprii TpPaH3UTHOTrO MOTOKY. JlucepraliiiHa po6oTa
XapaKTepU3y€eThCsl EKOHOMIUHUM 11 €KOJIOTiYHUM edeKTaMu, Ma€ colliajibHe 3HaueHHs! Ta TeXHiYHi nepeBaru
IIOPiBHSIHO 3 BiJOMMM PO3B’SI3aHHSIM 3a/a4i ONTUMI3allii po60TH PO3MOAINBHUX TPYOOIIPOBOIIB i TPYOOIIPOBOIiB-
36upauiB. Pe3ynbTaTty po60TH NepenaHo JIbBiBCbKOMY MiCbKOMY KOMYHAJIbHOMY HiAnpueMcTBy “JIbBiBBOJIOKaHAN” 3
METOIO 3aCTOCYBaHHS iX IIPU TipaBJliYHUX PO3paxyHKaX 3MEHUIEHHS HEPIBHOMIPHOCTI MIJIIXOBOI pO37adi piAuHu 3
HaMipHUX PO3MNOiIbHUX TPYOOIIPOBOIiB y KaHai3aliliHUX OYMCHUX criopypax. OTprMaHi 31,00yBauKOI0 3aJ1€KHOCTI
yIIPOBAJIKEHO B HaBYaJbHMIA ITpoliec y HanionaneHoMy yHiBepcuTeTi “JIbBiBChbKa NOJIITEXHIKA” IPY BUKJIAJaHHI

HaByasIbHOro npeamery “Tigpasiika Ta IPOTUNOXEXKHE BOJOIOCTAYaHHS .

2. The creation of highly efficient means of controlling pressure flows of liquids, in particular with variable path
flow rate, is a promising direction for improving production technologies. Pressure distribution pipelines (PD) with
discrete path distribution of liquid are used in various technical systems, in particular irrigation (drip and subsoil
irrigation), agricultural aviation (spraying of plants), water supply and drainage (treatment plants), ventilation
(inflow systems), energy (cooling systems of circulating water of thermal power plants and nuclear power plants),
etc. In practice, uneven path distribution of liquid along the PD is implemented. The spread of pressure
distribution pipelines and the lack of reliable methods for calculating the pressure distribution pipelines indicates
the relevance of the task of improving their design methods and developing methods for regulating the
unevenness of the path distribution of fluid along the pressure distribution pipelines. This dissertation presents
the main areas of application of pressure distribution pipelines. The unevenness of the path distribution of fluid
along the pressure distribution pipelines is regulated by changing their geometric parameters, in particular, by
reducing the distance between the outlet openings, increasing the area of the outlet openings nor along the flow
and reducing the diameter of the distribution pipeline in the direction of the fluid flow in it. Purpose of the work:
based on the analysis of theoretical and experimental studies, to indicate a way to refine the method of hydraulic
calculation of pressure distribution pipelines proposed at the National University “Lviv Polytechnic”. In order to



obtain reliable results of hydraulic calculation of pressure distribution pipelines at angles 0 o o oo 360 g, it is
recommended to omit the external pressure force directed non-orthogonally to the inner wall of the RT in the
initial differential equation of fluid motion with a variable flow rate. An experimental stand was designed and
manufactured to determine the flow rate coefficient values of output cylindrical nozzles with a lateral, orthogonal
to their longitudinal axes, jet inlet into the nozzle and a stand for studying the path distribution of fluid from
pressure distribution pipelines. The total relative error in determining the flow rate coefficient of output
cylindrical nozzles with a lateral jet inlet on the experimental stand used is 0.71%. The dependence of the
coefficient p of the flow rate of cylindrical nozzles with a lateral, orthogonal to the longitudinal axis of the nozzle,
on the angle o between the directions of water flow in the distribution pipeline and the jet entering the nozzle and
separating from the RT was experimentally established. The experiments were carried out at different values of the
ratio of the cross-sectional areas of the nozzle and the branch pipe in which it was mounted. By adjusting the
angle o, the value of the coefficient o was changed to 22.2% for only one nozzle. The highest throughput of the
output cylindrical nozzles with a lateral, orthogonal to the nozzle axis, water jet input was obtained at an angle o = 0
0. The lowest value of 0, i.e. the lowest throughput of the nozzles, was obtained at o = 90 o and o = 135 n. It is shown that
by changing the angle o between the direction of the liquid flow in the distribution pipeline and the direction of the
jet that is separated from it, it is possible to significantly regulate the value of the flow rate coefficient of cylindrical
nozzles with a side liquid inlet and the unevenness of the liquid distribution along the pressure distribution
pipelines. The results obtained will have significant practical significance. A “Method for regulating the flow of
liquid into a pressure pipeline collector and a device for its implementation” has been invented, according to
which, in the presence of a transit flow at the entrance to the collector pipeline, the distribution of liquid in its
initial section is eliminated and the collection of liquid along the entire length of the collector pipeline is ensured.
The regulation of the liquid flow is carried out by using the energy of the transit flow. The dissertation work is
characterized by economic and environmental effects, has social significance and technical advantages compared
to the known solution to the problem of optimizing the operation of distribution pipelines and collector pipelines.
The results of the work were transferred to the Lviv City Municipal Enterprise “Lvivvodokanal” for the purpose of
using them in hydraulic calculations to reduce the unevenness of the path distribution of liquid from pressure
distribution pipelines in sewage treatment plants. The obtained dependencies were introduced into the
educational process at the National University “Lviv Polytechnic” when teaching the subject “Hydraulics and Fire-
fighting Water Supply”.
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VI. BizomocCTi Ipo HayKOBOr0 KepPiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. 'nariB Poman MapisiHoB1Y

2. Roman Hnativ

KBasigikanis: 1. 1. n., npodecop, 01.02.05

InenTudgikarop ORCID ID: 0000-0002-4931-7493

JoparkoBa inHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil yHiBepcuTeT "JIbBIBCbKA OIITEXHIKA"
Kopg 3a €IPIIOY: 02071010

MicueSHaxo,q)KeHHﬂ: ByJ. CrenaHa Bangepy, 6yz. 12, JIbBis, 79013, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odimiiHuX OTIOHEHTIB Ta pelleH3€HTiB
OdiuiiiHi OIOHEHTH

BaacHe IlpizBume Im'st I10-6aTbKOBI:



1. Pabenko OsnekcaHap AHTOHOBUY

2. Oleksandr A. Riabenko

KBasigikamis: 1.1, npodpecop, 05.23.16

InenTudgikarop ORCID ID: 0000-0002-1923-3061

HoparkoBa iHpopmamist: https://www.scopus.com /authid /detail.uri?authorld=35838753900

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI 0COOM: HauioHanbHMIl YHIBEPCUTET BOLHOTO FOCIIOAAPCTBA Ta

IIPUPOIOKOPUCTYBAHHS
Kopg 3a €IPIIOY: 02071116

Micue3HaxoaKeHHS: ByJ1. CobopHa, 6yz. 11, PiBHe, PiBHeHchKuil p-H., 33028, YkpaiHna
dopma BracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. SIxno Osier Muxannosuy

2. Oleh Yakhno

KBasigikanis: n. 1. n., npodecop, 01.02.05
InenTudikarop ORCID ID: 0000-0002-9522-5549
HoparkoBa indopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuii TexHiuHuil yHiBepeuteT Ykpainu "KuiBchKuit

MOJIITEXHIYHMN iIHCTUTYT imMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npociekT bepecTeiichKuil, oyx. 37, Kuis, 03056, Ykpaina
dopma BracHOCTI: /lepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

Penensentu

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Illonaprox Irop FOpiiioBuy

2. Igor Popadiuk

KBasigikanis: . . 1., gow., 05.23.16

InenTudgikarop ORCID ID: 0000-0002-8811-7988

JoparkoBa iHdpopmamist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil yHiBepcuteT "JIbBiBCbKA MOTITEXHIKA"

Kopg 3a €IPIIOY: 02071010



Micue3HaxoaKeHHS: ByJ. CtenaHa BaHgepy, 6yz. 12, JIbBis, 79013, Ykpaina
dopma BracHOCTI: JlepxaBHa
Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Xyk Bonogyumup Muxainnosud

2. Volodymyr Zhuk

KBasigikamnis: . . u., gor., 05.23.16

InenTudgikarop ORCID ID: 0000-0002-2275-0799

JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil yHiBepcuTeT "JIbBIBCbKA OJIITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micueanaxo,u;meunﬂ: ByJ. CrenaHa bangepu, 6yz. 12, JIbsis, 79013, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoOMOCTi

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI [lanosan Cremnau [leTpoBu4
TOJIOBH paju

ByiacHe IIpizBuie Im'sa ITo-6aTbKOBI IlTanosan Crenan [TeTpoBu4
rOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasibHUMH 3a HiATOTOBKY Mapymak Yngua JIMuTpiBHa

00JI1iKOBUX JOKYMEHTIB

PeectpaTop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallilo HAyKOBOi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




