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Pedepar:

1. HamipHi Tpy6onpoBoau-36upadi (T3) 3HalmIy MHupoKe 3aCTOCYBaHHS B Pi3HUX rajy3sx TEXHIKU: BOOOIIOCTaYaHHi
(Bo103abipHi ciopyy 3 Tpy0yacTUMHU OT0JI0BKaMH, iH(pinbTpaliiiHi Bogo3abopu, NpoMeHeBi Bof03abopu,
BOJOIPOBiAHI OUMCHI criopynu (WUBUAKI QinbTpH); OCYIIYBaJIbHI CUCTEMU MeJliopallii, BOJONOH>KEHH] (0yAiBesbHi
MalIaHYMKY Ta 3a0yA0BaHi TEPUTOPIi; BOLOBiBeneHHi (BOJOBiBinHI Mepexi, KaHasi3aliliHi O4KiCHI criopynu
(6io¢inbTpu A1 6i0JOTIYHOTO OYMILEHHS, NilljaHi QiNnbTPU; TENIONOCTaYaHHi (COHSIYHI KOJIEKTOPU); BEHTUJIALLI]
(BUTSDKHI cCUCTEMMU); eHepreTulli (IaponpoBoAu-301padi, rpaAUpHi); MalIMHOOYIyBaHHi (OCHiIHI cTeHy, iH.) [ToTik
piguHU y TpyOOIIpoBOAi-361padi (GOPMYETLCS 32 PaXYHOK IPUTOKY CTPYMEHIB KPi3b OTBOPH Y MOTO CTiHKaX.
Burpara pigunu y3nosx T3 36inburyeTscs. BifoBigHO 3pocTaloTh rinpasiiiyHi BTpaTH HANOpYy i 3aTpara eHeprii Ha
CTBOPEHH$ WIBUIKICHOTO HAIOPY IOTOKY. JliTepaTypHUI aHali3 CBiAYNTD, 1O IIPU TiApaBIidyHUX PO3paxyHKax
HaMipHUX TPyOOIIPOBOLiB-301payiB yCi aBTOPU 6€PYThb NOCTiMHE 3HAYEHHS TipaBiliyHOro KoediljieHTa TepTs 0 110
ycint goBxuHi T3. OgHaK HEMOBHE BpaxXyBaHHS KOHCTPYKTUBHUX NapaMeTpis T3 i rigpoAHaMiyHKX XapaKTePUCTUK

IIOTOKY 3i 3MiHHOIO IIJITXOBOIO BUTPATOIO CIIPUYMHSE CEPUO3HI TPOPaXyHKHU MIpY MPOEKTyBaHHi T3, mo B CBOIO



yepry nocsuaboe epeKTUBHICTb ix po60TU. MeTo0 AAHOT0 IOCTIIKEHHS € 3MEHIIEeHHS] HEPIBHOMIPHOCTI IPUTOKY
pinuHu 1o HanipHOro TPyOOIIPOBOLY-36Mpaya 3 BpaxyBaHHSIM BTpaT Haropy Ha Tepts. O6’'eMHa BUTpaTa piguHu
B3/10BX Teuii B T3, BHAaC/IiJOK IPUTOKY CTPYMEHIB 30iblyeThCs. BinlloBigHO 10 LIbOTO BilOYBAETHCS 3pOCTAHHS
rigpaBiiyHUX BTPAT HANopy y310BX T3. HexTyBaHHs 3MiHHICTIO KoeillieHTa riipaBJliuHOro TepPTs IPU3BOJUTD 1O
CepIO3HMX IOMUJIOK IIpU po3paxyHKy T3. ludepeHiian BTpaT HaNnopy Ha NOJ0JIAHHS TEPTS B3LOBX
TpYOOIIpOBOY-301paya BUPKEHO Yepes ABi 3MiHHI - 3arajibHUil pobounil Hallip i He3ajleXXHy 3MiHHY BiiCTaHb.
OTpumaHo 3aJ1€XXHOCTI AJ1s1 TiIpaBiliyHoOro Koe@ilieHTa TePTs AJ1s IAaMiIHAPHOTO PEXXUMY Teuil piiuHu, IKUi
peanisyeTbCsl Ha MOYATKOBIM AiISHIL, a TAKOX [JIs1 TPhOX JiISIHOK TYpOYJIEHTHOTO PeXXUMY Tedii: rigpasiiidyHo
IJIaJKUX TPYO, epexifHoro Ta rinpapyidyHo MOPCTKUX TPYD, KOTPi po3TalioBaHi ofjHa 32 04HO0. ONupayuch Ha
IydepeHLiasbHe PiBHSHHS HallipHOTO PYXY PilMHU 3i 3MiHHOIO BUTPATOIO Y3[10BX I1I0TOKY, OTPUMAHO PiBHSHHS AJ1S
004K CJIEHHS IPUTOKY PilMHY B TPyOOIPOBiL-301pay Kpi3b OTBOPU Y MOTO CTiHL] 17151 TJaMiHAPHUX NOTOKIB IpU
3MiHHOMY 3Ha4eHHi KoedilieHTa [lapci. Takox, 3a IMX YMOB, BUBEIEHO MaTEMAaTUYHY 3aJIEKHICTh JJIS1 PO3PAXyHKY
IIOBHOTO pO60YOro HAaNopy MOTOKY PifMHU B TPYOOIIPOBOi-361payi. 3MOHTOBAHO Ta ONKUCAHO €KCIIEPUMEHTAIbHUM
CTEH]I, 32 JOIIOMOTOI0 SIKOT'O IIPOBOAUTHCS NOCIIiIPKEHHS IIJISIXOBOTO HAIXOIKEHHS PiAuHY B HanipHuUil T3, KoTpuit
3MOHTOBaHUH y QyTsipi. PO60Ta cTeHIy MOXKIIMBA MTPY PEXXUMAX HasIBHOCTI Ta BiICYTHOCTI TPAH3UTHOTO IIOTOKY
BOZM B TPyOOIIPOBiz-36upayd. OnrucaHo METOIVKY [IPOBEJ€HHS OCIi/IiB Ta OOPOOKM OTPUMAaHUX Pe3yJIbTaTiB.
Po3paxyHku Ta no6yoBa rpadikiB IpoBOIUIIMCh 3 BUKOPUCTAHHIM nporpamu Microsoft Excel Ha nepcoHanbHOMY
KoMITtIoTepi. [IpoBeieHO pO3paxyHOK CyMapHOi IOXMOKY BUMipIOBaHb TP IIPOBEEHHI JOCIiI)KeHb Ha
€KCIIepUMEHTAJIbHOMY CTeHJi. BCTaHOBJIEHO, 1110 BOHA He NepeBullye 7,45%, 10 3HaXOJUTbCSI B HOPMATHUBHUX
mexax. [IpoBeneHo aHasi3 BiiMOBIGHOCTI OTPUMAaHVX TEOPETUYHUX 3aJIEXKHOCTEN 10 JaHUX €KCIIEPUMEHTATIbHUX
IocinxeHb. BusiBjieHo, 1110 y [I€BHUX iHTEpBajaX 3Ha4€Hb KPUTEPil0 PeliHobca HEPiBHOMIPHICTb IPUTOKY BOAU
B3[I0BX LJISXY 10 HamipHoro T3 3MeHIIyBanach 3i 301/IbMIEeHHSIM OKa3HUKIB KpUTEPito. [Ipy HasIBHOCTI TPAaH3UTHOI
BUTpaTH pinuHu B T3 Ha Oro NovyaTKy, MoKe BinbyBaTuch po3zada pinunu. Jucepraiiiina poboTta Mae
€KOHOMIYHUH Ta eKOJIOTiYHUit edeKTH, coljiabHe 3HaUeHHs Ta TeXHi4Hi repeBaru NopiBHSHO 3 BilOMUM
PO3B’I3aHHAM 3a7adi ONTUMI3alii poboTu TpyoOIIpoBOAiB-361padiB. BunaigeHo «Croci6 perysioBaHHs IPUILIUBY
pinvHu B HanipHUI TPyOONPOBiA-361pay i npucTpiit 418 ioro peanisauii» (ITatent N2128075 Ykpaina MITK GO5D
7/00, F17D 1/02, F17D 1/08, 3asBneHo 16.05.2022, ony6sikoBaHo 28.03.2024. Brosietens N213. [HcTUTYT
iHTeJIeKTyabHOI Bl1acHOCTI). TeXHIYHOIO IIepeBaroo JaHOTO CIIOCO0y € YCYHEHHs! po3fadi pinunu 3 HanipHoro T3
3a HasIBHOCTi TPaH3UTHOTO IIOTOKY Ha BXO[Ii B TPyOOIIPOBi-301pay, Ta 3ab6e3ne4eHHs! IPUTOKY pinnnu B T3 no yciit
1ioro moBXuHi. Marepianu nucepraniitHuX qOCTiIKeHb BIIPOBAI’KEHO B HABYAJILHUU ITpo1iec Kadeapu TigpoTeXHiKu
Ta BOJHOI iHXKeHepii, mepenaHo Ta BupoBamkeHo TOB «TEO IH)KMHIPUHTI'» (M. JIbBiB) pu MpoBeeHHI TPOEKTHUX
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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VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta pelleH3€HTiB
OdiniiiHi OTIOHEHTH
BiacHe IIpizBuie Im'sa ITo-6aTbKOBI:

1. Pabenko OsnekcaHap AHTOHOBUY

2. Oleksandr A. Riabenko

KBasigikanis: 5.1.1., npodpecop, 05.23.16

I,ILeHTl/I(l)iKaTOP ORCID ID: 0000-0002-1923-3061

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

IloBHe HalMEeHYBaHHSI IOPUAUYHOI 0COOM: HauioHanbHMIl YHIBEPCUTET BOLHOTO FOCIOAAPCTBA Ta

[IPUPOIOKOPUCTYBAHHS

Kopg 3a €IPIIOY: 02071116

Micue3HaxoaKeHHS: ByJ1. CobopHa, 6yz. 11, PiBHe, PiBHeHChKui1 p-H., 33028, Ykpaina
dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBiriHHS: MiHictrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:



BiacHe IIpizBuie Im'sa I1o-6aThKOBI:
1. I[TaneBnuk OnekcaHgp BacuiaboBuY

2. Oleksandr Panevnyk

KBasigikamis: 1. 1. u., npodecop, 05.05.12
InenTudikarop ORCID ID: 0000-0003-2765-3776
JoparkoBa iHdopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: IBaHO-PpaHKiBChKUI HAI[IOHAILHUI TEXHIYHMIA YHIBEPCUTET

HaTH i razy

Kopg, 3a €IPIIOY: 02070855

Micue3HaxoaKeHHS: ByJ1. Kapnartceka, 6ya. 15, IBano-®paskiBebk, 76019, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

PeuenseHtu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Open Bagum Iroposuy

2. Orel Vadym L

KBasigikanis: . . u., gor,., 05.23.16

InenTudgikarop ORCID ID: He 3acrocosyerbcs

JoparkoBa iHdpopmamnist:

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

MicueBHaxo,ereHHﬂ: ByJ1. CrenaHa Bangepuy, 6yz. 12, JIbBis, 79013, Ykpaina

dopma BracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

BiacHe IIpizBuie Im'sa Ilo-6aThKOBI:
1. Bep6oBcbkuii Opect Bomonumuposuy

2. Orest Verbovskiy

KBasigikanis: . . 1., go,, 05.23.04

InenTudgikarop ORCID ID: 0000-0002-0410-7871

JoparkoBa iHdpopmamist:

IloBHe HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0C00H: HanionanbHuii yHiBepcuteT "JIbBiBCbKa MOJITEXHIKA"

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:

VIII. 3aKkJII04Hi BiZoMOCTi

Biacue IlpizBume Im's ITo-6aTbKOBI T'natis Poman MapisHosiy
rOJIOBH pagu

BaacHe IlpizBuie Im's [10-6aTbKOBI naris Poman MapisHosuy
rOJIOBYIOYOrO Ha 3acigaHHi

BignoBiganpHHI 32 MiATOTOBKY Mapymak Yisna iMutpisHa
00JIIKOBHX JOKYMEHTIB

Peectparop YKpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZasIbHUM 3a peecTpallilo HayKOBOIi IOpyenko TeTsHa AHaToiBHA

OisIIBHOCTI




