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Pedepar:

1. HanipHi Tpy6onpoBoau-36upadui (T3) 3HallIM MUPOKe 3aCTOCYBaHHS B Pi3HUX rajy3sx TEXHIKU: BOOIOCTaYaHHi
(Bozo3abipHi criopyu 3 Tpy64acTUMU OroJIoBKaMH, iHQinbTpaliifiii Bomo3abopu, mpoMeHeBi BO103ab0pH,
BOJIOIPOBi/IHI OYMCHI criopyau (WIBUAKI (inbTpy); OCYIIyBaIbHi CUCTEMU MeJiopallii, BOLONOHMKEHH] (OyIiBesbHi
MalilaHYMKU Ta 3a0yA0BaHi TEpUTOPIi; BOJOBiBeieHH (BOJOBiIBinHI Mepexi, KaHasi3aliliHi o4uCHi ciopynu
(6io¢pinbTpH A1 6i0JOTIYHOTO OYMILEHHS, MilljaHi QiNbTPU; TEMJIONOCTaYaHHi (COHSIUHI KOJIEKTOPU); BEHTUJIALLI
(BUTSDKHI cCUCTEMU); €HepreTulli (IaponpoBoAU-361payi, rpaivpHi); MalIMHOOYAyBaHHI (TOCHigHI cTeHay, in.) [ToTik
pinuHu y Tpy6oI1poBoAi-361padi GOPMYETHCS 32 PaXyHOK IIPUTOKY CTPYMEHIB KPi3b OTBOPH Y MOTO CTiHKaX.
Burpara piguHu y3n0Bx T3 36inbl1yeTbcs. BiilioBigHO 3poCTaloTh rifpapiliyHi BTpaTH HANOPYy i 3aTpara eHeprii Ha

CTBOPEHHS HIBUMIKICHOTO HAIMlOPY NOTOKY. JliTepaTypHUiA aHaJIi3 CBiAUNTS, IO IIPU riIpaBJliuYHAX PO3PaXyHKaX



HaIipHUX TPyO6OIIPOBOiB-361pauiB yci aBTOPU 6€pyTh MOCTiliHE 3HAYEHHSI IipaBlidyHOro KoedillieHTa TepTs O Mo
yciit poBxuHi T3. OgHaKk HEMOBHE BPaxXyBaHHS KOHCTPYKTUBHUX NapamMeTpiB T3 i rigpoAHaMivHIX XapaKTEPUCTUK
IIOTOKY 31 3MiHHOIO IIJIIXOBOIO BUTPATOIO CIIPUYMHSE CEPUO3HI TPOPaXyHKHU MIpU MPOEKTYBaHHi T3, 1m0 B CBOIO
4yepry nocsabsioe e(PeKTUBHICTD X poOOTH. MeTOI0 aHOTO NOCIiIPKEHHS € 3MEHIIEHHS HEPiBHOMIPHOCTI IPUTOKY
pinnHu 10 HanipHOTrO TPY6OIIPOBOAY-301Mpaya 3 BpaxyBaHHSIM BTpAT HAIopy Ha Tepts. O6'eMHa BUTpaTa piinHu
B3110BX Teuii B T3, BHAC/IiJOK IPUTOKY CTPYMEHIB 30iblyeThCs. BinoBigHO 10 1IbOTO BiiOYBAETHCS 3pOCTAHHSI
rigpaBiiyHUX BTPAT HaNopy y310BX T3. HexTyBaHHS 3MiHHICTIO Koe@illieHTa riipaBsiuHOro TePTS IPU3BOAUTD 1O
CepI103HNX IOMUJIOK IIpU po3paxyHKy T3. ludepeHuian BTpaT HaNopy Ha NOJ0JIaHHS TEPTS B3IOBX
TpyOOIIpOBOAY-301paya BUPKEHO Yepes ABi 3MiHHI - 3arasibHuil pobounii Harlip i He3aJeXXHy 3MiHHY BiiCTaHb.
OTpuMaHoO 3aJ1€XXHOCTI J181 riipaBiiyHoro KoedilieHTa TePTS AJ1s IAMIHAPHOTO PEXXUMY Teuil piiuHu, KUl
peasi3yeThbCsl Ha IOYATKOBIM JiISIHIL, @ TAKOXK M1 TPhOX IiISTHOK TYPOYJIEHTHOTO PEXKAMY Tedii: rifipaBiidyHo
I71aIKUX TPYO, MEePEeXiHOro Ta riipaBJivHO MOPCTKUX TPYO, KOTPi po3TalllOBaHi 0JHAa 3a 0AHOK0. ONMPaYNUCh HA
nydepeHLiasbHe PiBHSHHS HallipHOTO PyXY PilMHY 3i 3MiHHOIO BUTPATOIO Y3[10BX I1I0TOKY, OTPUMAHO PiBHSIHHS AJIs
004K CJIEHHS IPUTOKY PilMHY B TPYOOIPOBiJ-301pay Kpi3b OTBOPH Y 0r0 CTiHL] [7151 TJaMiHApHUX IIOTOKIB IpU
3MiHHOMY 3Ha4eHHi Koe@iuieHTa Jlapci. TakoxX, 3a IUX YMOB, BUBEIEHO MaTeMATU4HY 3aJIEXKHICTD IJIs1 PO3PAXYHKY
[IOBHOT'O pO60Y0ro HaNopy MOTOKY PilHU B TPyOOIPOBOi-301payi. 3SMOHTOBAaHO Ta OMKCAHO €KCIIEPUMEHTAIbHUN
CTEH]I, 32 IOIIOMOTOI0 SIKOTO IIPOBOJUTHCS NOCIIIKEHHS MIJISIXOBOTO HAAXOIPKEHHS PiluHY B HanlipHuil T3, KoTpuit
3MOHTOBaHUH y QyTysipi. Po60Ta cTeHIy MOXKIIMBA MTPY PEXXUMAX HasIBHOCTI Ta BiICYTHOCTI TPAH3UTHOTO IIOTOKY
BOJY B TPyOONPOBiA-361pay. OnrcaHo METOOUKY IPOBEJEHHS JOCiIiB Ta 00POOKM OTPMMAHUX PE3YyJIbTATIB.
Po3paxyHku Ta nobyoBa rpadikiB IpoBOIUIIKCh 3 BUKOPUCTAHHAM Iporpamu Microsoft Excel Ha nepconanbHOMY
KoMITtoTepi. [IpoBefieHo po3paxyHOK CyMapHOi IOXMOKY BUMIipIOBaHb TP IIPOBEEHHI OCTiI)KeHb Ha
€KCIIepUMEHTAJIbHOMY CTeHJi. BCTaHOBJIEHO, 1110 BOHA He NepeBullye 7,45%, 110 3HaXOOUTbCSI B HOPMATHUBHUX
mexax. [TpoBeneHo aHasi3 BiANIOBITHOCTI OTPUMAHUX TEOPETUYHUX 3aJI€KHOCTEN 40 NaHUX €KCIIEPUMEHTAJIbHUX
IOCIIiIKEHb. BUSBIIEHO, IO y IEBHYUX iHTepBajax 3Ha4€Hb KPUTEPil0 PENHOMbICa HEPIBHOMIPHICTb IPUTOKY BOAU
B3[I0BX LIJISXY [0 HanipHoro T3 3MeHIIyBanach 3i 301/1bMIEHHSIM TOKAa3HUKIB KpUTEPito. [Ipy HasIBHOCTI TPaH3UTHOI
BUTpaTH pinuHu B T3 Ha MOro IIOYaTKy, MOKe BinbyBaTuch po3nada pinunu. Jucepraiiiina poboTta Mae
€KOHOMIYHUH Ta €KOJIOTiYHUIT edeKTH, colliabHe 3HaUeHHs Ta TEXHi4Hi repeBaru MOPiBHSHO 3 BilOMUM
PO3B’3aHHAM 3a7adi oNTUMi3alii poboTu TpyoboIIpoBoAiB-361padiB. BunaigeHo «Crnoci6 perysoBaHHs IPUILIUBY
pinvHu B HanipHUI TPyOONPOBiA-361pay i npucTpiit s ioro peanisauii» (ITatent N2128075 Ykpaina MITK GO5D
7/00, F17D 1/02, F17D 1/08, 3asBneHo 16.05.2022, ony6sikoBaHo 28.03.2024. Bronerenb N213. IHCTUTYT
iHTeJsIeKTyaIbHOI BlacHOCTi). TeXHIYHOIO IIepeBaroo JaHOTO CII0CO0y € yCyHeHHs po3fadvi pinunu 3 HanipHoro T3
3a HasIBHOCTi TPAH3UTHOTO IIOTOKY Ha BXOJi B TPyOOIIPOBifl-301pady, Ta 3a6€e3e4eHHs IPUTOKY pinuHu B T3 1o ycii
1ioro goBXMHI. Matepianu nucepTauiiiHuxX JOCTiIKEHb BIIPOBAI)KEHO B HaBUaJIbHUI Npolec Kadpeapu TigpoTEXHIK1
Ta BOJHOI iHXXeHepii, nepenano Ta BrnposanxkeHo TOB «TEO IHXKMHIPVIHT» (M. JIbBiB) 1py IpoBeieHHI IPOEeKTHUX
POOIT.

2. Pressure collector-pipelines have found wide application in various fields of technology: water supply (water
intake facilities with tubular heads, infiltration water intakes, radial water intakes, water purification facilities
(quick filters); drainage systems of reclamation, water lowering (construction sites and built-up areas); water
drainage (water drainage networks, sewage wastewater treatment facilities (biofilters for biological treatment,
sand filters; heat supply (solar collectors); ventilation (exhaust systems); power engineering (steam pipelines-
collectors, cooling towers); mechanical engineering (research stands, etc.) The flow of liquid in the collector-
pipeline is formed due to the inflow of jets through the holes in its walls. Fluid consumption along the CP increases.
Accordingly, the hydraulic head loss and energy consumption to create a high-speed flow head increase. The
literature analysis shows that in the hydraulic calculations of pressure collector-pipelines, all authors take a
constant value of the hydraulic coefficient of friction o along the entire length of the CP. However, incomplete
consideration of the design parameters of the CP and the hydrodynamic characteristics of the flow with variable
path flow causes serious miscalculations in the design of the CP, which in turn weakens the efficiency of their
operation. The purpose of this study is to reduce the unevenness of the flow of liquid to the pressure collector-



pipeline, taking into account frictional pressure losses. The volume flow of liquid along the flow in the CP increases
as a result of the inflow of jets. Accordingly, there is an increase in hydraulic pressure losses along the collector-
pipeline. Neglecting the variability of the coefficient of hydraulic friction leads to serious errors in the calculation
of CP. The differential pressure loss to overcome friction along the collector pipeline is expressed by us in terms of
two variables - the total working pressure and the independent variable distance. Dependencies were obtained for
the hydraulic coefficient of friction for the laminar flow regime of the liquid, which is implemented in the initial
section, as well as for three sections of the turbulent flow regime: hydraulically smooth pipes, transitional and
hydraulically rough pipes, which are located one after the other. Based on the differential equation of pressure
movement of liquid with variable flow rate along the flow, an equation is obtained for calculating the inflow of
liquid into the collector-pipeline through the holes in its wall for laminar flows with a variable value of the Darci
coefficient. Also, under these conditions, a mathematical dependence was derived for calculating the full working
pressure of the liquid flow in the collector-pipeline. An experimental stand has been assembled and described,
with the help of which a study of the inflow of liquid into the pressure tank, which is mounted in a case, is carried
out. The method of conducting experiments and processing the obtained results is described. Calculations and
graphing were carried out using the Microsoft Excel program on a personal computer. The calculation of the total
measurement error during the research on the experimental stand was carried out. It was established that it is
7.454%, which is within the regulatory limits. An analysis of the correspondence of the obtained theoretical
dependences to the data of experimental studies was carried out. It was found that in certain intervals of the
values of the Reynolds criterion, the unevenness of the water inflow along the path to the pressure collector-
pipeline decreased with an increase in the parameters of the ReD criterion. If there is a transit flow of liquid in the
CP at its beginning, liquid distribution may occur. The dissertation work is characterized by economic and
ecological effects, has social significance and technical advantages in comparison with the known solution to the
problem of optimization of the work of collecting pipelines. Invented "A method of regulating the flow of liquid into
a pressure collector-pipeline and a device for its implementation" (Patent No. 128075 Ukraine IPC GO5D 7/00, F17D
1/02, F17D 1/08, declared on 05/16 /2022, published on 03 /28 /2024). The technical advantage of this method is
the elimination of liquid distribution from the pressure tank in the presence of a transit flow at the entrance to the
collector pipeline, and ensuring the inflow of liquid into the tank along its entire length. The materials of
dissertation studies were introduced into the educational process of the Department of Hydraulic Engineering and
Water Engineering, transferred to "TEO ENGINEERING" LLC (Lviv) and implemented during design work.
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InenTudikarop ROR:

CeKTOop HayKH: YHIBEPCUTETCHKUI

VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta pelleH3€HTIiB
OdiniiiHi OIOHEHTH
BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. Pabenko OsnekcaHap AHTOHOBUY

2. Oleksandr A. Riabenko

KBasigikamis: n.1.1., npodpecop, 05.23.16

I,lIeHTI/I(I)iKaTOP ORCHID ID: 0000-0002-1923-3061

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

TloBHe HaiMEeHYBaHHSI IOPHUAUYHOI 0COOM: HauioHanbHMIl YHIBEPCUTET BOLHOTO FOCIIOAAPCTBA Ta

IIPUPOSOKOPUCTYBAHHS
Kopg 3a €IPIIOY: 02071116

Micue3HaxoaKeHHS: ByJ1. CobopHa, 6yz. 11, PiBHe, PiBHeHchKuil p-H., 33028, Ykpaina



dopma BiracHOCTI: JlepxasHa
Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu
InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETChKUI

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. [TaneBHuK Onexkcauap BacniboBuy

2. Oleksandr Panevnyk

KBasigikanis: n. 1. 1., npodecop, 05.05.12
InenTudikarop ORCHID ID: 0000-0003-2765-3776
JoparkoBa iHdpopmamnist:

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0COOH: [BaHO-DpaHKIBCHKMIA HALLIOHAIBHUI TEXHIYHMIA YHIBEPCUTET

Ha(TH i razy

Kopg 3a €IPIIOY: 02070855

Micue3HaxoaKeHHS: By Kapnarcbka, 6y, 15, IBano-®pankischbk, 76019, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH:. YHIBEPCUTETCHKUIL

PeuenseHTu

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. Open Bagum Iroposuy

2. Vadym Orel

KBasigikanis: . . u., go., 05.23.16

InenTudirkarop ORCHID ID: 0000-0002-3518-4597

JoparkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOHM: HaujonanbHuil yHiBepcuteT "JIbBiBCbKa MOTTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micuesnaxo;perHﬂ: ByJ. CtrenaHa BaHgepy, 6yz. 12, JIbBiB, 79013, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

Inentudikarop ROR:

CeKTOop HayKH: YHiBEPCUTETCHKUIL

BaacHe IlpizBume Im's I1o-6aTbKOBI:



1. Bep6oBcbkuii Opect BomogumMuposuy

2. Orest Verbovskiy

KBasigikanis: . . 1., go,, 05.23.04

Imentudikarop ORCHID ID: 0000-0002-0410-7871

JoparkoBa indopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujonanbHuil yHiBepcuTeT "JIbBiBCbKA MOTITEXHIKA"

Kopg 3a €IPIIOY: 02071010

Micue3Haxoa KeHHS: By Crenana Banpmepwu, 6yx. 12, JIbeis, 79013, Ykpaina

dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBitiHHS: MinictrepcTBo oCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBEpCUTETCHKUI

VIII. 3ak1104Hi BiZOMOCTI

BaacHe IlpizBuiie Im's ITo-6aTbKOBI

TOJIOBH pajgu

BiiacHe IIpizBuie Im'sa Ilo-6aTbKOBi

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasibHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigzainy YKpIHTEI, mo €

BiZIIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisSIIBHOCTI

I'matiB PomaH MapisiHOBUY

I'natiB PomaH MapisiHoB1Y

Mapymaxk Yigna JIMutpiBHa

VKpIHTEI

Opuenko TersHa AHaTosIiBHA



