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1. KpuTryHO Ba)KJIMBUM KOMIIOHEHTOM MiChKOI iH)K€HEepHOi iHPPaCTPYKTypH € CUCTEMHU [I0II0BOTO
BOZIOBifBeNeHHs. Bif eekTUBHOCTI iX QyHKI[IOHYBaHHS CUCTEM 3aJIeXXUTb PiBEHb 6J1ar0yCTPOIO 3a0y10BaHUX
TEepUTOPIii, 6e3eKa Ha TPAHCIIOPTHUX IIJISIXaX Ta €KOJIOTIYHUM CTaH NPUJIeruX OBEPXHEBUX BOJONM.
BoponpuiiMasnbHi IPUCTPOI Pi3HUX TUMIB | KOHCTPYKUIN € BaXKJIMBUM €JIEMEHTOM MEPEXK JOL0BOTO
BOJIOBiJIBE[I€HHSI, BOHY 3a0e3I1e4yioTh IPUIMaHHS BCiX BUJIiB IOBEPXHEBUX CTIYHUX BOJ, (IOLIOBUX, TAIUX Ta
[IOJINBO-MUIHUX) 6€3[10CePeIHbO 3 IIPUJIETIIMX IIOBEPXOHD. Y 3B'S13KY 3 [IUM BaKJIMBOIO 33J1a4€l0 € 3a0e3MeYeHHs
HaJIE)KHUX TigpaBliYHUX XapaKTePUCTUK JOIIONPUIMAaYiB, sIKi O3BOJISIOTh €(PeKTUBHO 30MpaTy IOBEPXHEBU CTiK,
3ano6irayy MigTONIEHHIO yp6aHi30BaHoi TepuTopii. PO3p0o6sieHO MeTOAKY BUKOHAHHS eKCIIepUMEHTAJIbHUX
IOCTiIKeHb BOAOIIPUIMAYiB Ta METOVKY MaTeMaTUYHOI OOPOOKHU iX rifpaBiiyHUX XapaKTepPUCTHUK 3 OTPUMAaHHSIM
[IPOITYCKHOI 30aTHOCTI 3a Hanopy 20 MM, 3Ha4Y€HH TPAH3UTHUX HAIOPIB Ta BUTPAT, 110 BiAIOBiAAIOTh IIepexogam
MiX pexxnmamu BT, KoMOGiHOBaHUM PEXXUMOM Ta PEXXUMOM OTBOPY, a TaKOX KOoeillieHTiB BUTPATH B Pi3HUX

peskumax poboTu. O6IPyHTOBAHO KpUTEPii HAsIBHOCTI He MiATOIJIEHOTO Ta IiATOIJIEHOro TUIIIB Teyvii Kpi3b cuctemy



"BOZONPUIMAY — BifBifHUI TPpybonpoBiy". OTpMMaHO KpUTEPii BCTaHOBJIEHHS pexxumy BIIIT, KoM6iHOBaHOTO
PEKHMY Ta PEXKUMY OTBOPY [1Jis He MiATOIJIEHUX Tevill. Y eKcliepuMeHTasbHill YacTHHI PO60TH BUKOHAHO HATYPHY
IIepeBipKy BiJIIOBiIHUX TEOPETUYHUX PE3YJIbTATIB, @ TAKOXK YTOUHEHHSI YMCJIOBUX 3HaUY€Hb KoedillieHTiB BUTpaTu
TOYKOBUX BOJONPUIIMaYiB y pexkumax BIIIIT, KoM6iHOBaHOMY peXMMi Ta B pexXuMi oTBOPY. OTpUMaHO
€KCIIEPUMEHTAJIbHI BUTPATHO-HAIIPHI XapaKTePUCTUKU JouonpuriMmada Basic 400 3 miameTpoM BifgBigHOTO
Tpy6orpoBoay 200 MM, a TaKOXX BOJIOBiIBIHUX TpaIiB 3 rOpU30HTaIbHUMU BinBogamu giamerpamu 100 mm ta 200
MM 1 riIp0o3aTBOPOM IVIACTMHYACTOTO TUILY 3a Pi3HUX TUIIB i pO3MipiB BOJONPUIMAIBHUX PEWITOK. JOCIiIKEeHO
3MiHy KapTUHU Tedii Kpi3b AOMONPUIIMAaY 3i CTPIPKHEBOIO PELIITKOO MO Mipi 36iIbIlIEHHSI 06’€MHOI BUTpPaTU
npuToKy. OnIMCcaHoO OCHOBHI IIaTePHU KapTUH Tedii, XapakTepHuUx 1jis pexkumy BT, kom6iHOBaHOTO pexkumy Ta
pexumy oTBOpy. Ha mifcrasi oTpuMaHuX TEOPETUYHUX Ta €KCIIEPUMEHTAJIbHUX PE3YyJIbTaTiB po3p006ieHO
YIOCKOHAJIEHUI METOJ, M paB/IivHOTO PO3PaXyHKY AOLIONPUIMAYiB TOYKOBOTO THUITY, IO BPAXOBY€E TUII IIOTOKY
Kpi3b JOWONPUIMAY Ta PEKMM Tedil KpPi3b BOLONPUMMAJbHY PELITKY AJ1S1 He MiATOIJIEHUX IMOTOKIB. AJITOPUTM
TiZIpaByliYHOrO PO3PaxyHKy IOLIONPUIMAYiB TOYKOBOIO TUITY BKJIIOYA€ BU3HAYEHHS TPAH3UTHUX HAIIOPIB i BUTPAT, a
TaKOX 3aCTOCYBAaHHSI CTPYKTYPU BUTPATHO-HAMiPHUX XapaKTePUCTUK Ta BiAIOBITHUX KoeillieHTiB BUTpaTH s
pesxumy BIIITT, KOMOIHOBAaHOTO PEXMMY Ta PEXXUMY OTBOPY. TakuM YMHOM, y JUcepTaliliHiil po60Ti BUPILIEHO
BKJIMBE HAYKOBO-TIPAKTUYHE 3aBJAHHS YIOCKOHAJIEHHS iCHYIOUYMX METOIMK TiPaBliYHOrO PO3PaxyHKy
BOZIOIIpUIIMaIbHUX IPUCTPOIB TOYKOBOT'O TUITy 3 BpaxyBaHHSIM 3MiHHUX TiipaBlidyHUX peXXuMiB poboTu. OTprmaHi
Pe3yJIbTaTu pOOOTH [O3BOJIIOTh Kpallle PO3yMiTHU rifpaBJiiuHi BJIaCTUBOCTI BOAOIIPUMAUIB, SIKi MalOTh BaXJINBUI
BIUJIMB Ha HAZiMHICTb Ta e(EeKTUBHICTh pOOOTH MepeKi OIOBOT0 BOAOBinBeaeHHs. OCO6IMBO B yMOBAX IOCTIHHOTO

3pocTaHHs ypbaHizallii Ta 3 ypaxyBaHHSIM I7100aJIbHUX KJIIMAaTUYHUX 3MiH.

2. Stormwater drainage systems are the critical component of urban engineer infrastructure. The level of wellbeing
in developed areas, safety on transportation routes, and the ecological state of adjacent surface water bodies
depend on the efficiency of their operation. Inlet devices of various types and designs are essential elements of
stormwater drainage networks, they ensure the collection of all types of surface runoff (stormwater, meltwater,
and street washing runoff) directly from adjacent surfaces. Therefore, an important task is to provide proper
hydraulic characteristics of inlet structures, which allow for the effective collection of surface runoff, thus
preventing urbanized areas from flooding. A methodology for conducting experimental studies of stormwater
inlets and a methodology for mathematical processing of their hydraulic characteristics to obtain capacity at a
head of 20 mm, values of transition heads and flow rates corresponding to transitions between the BCW mode,
combined mode, and orifice mode, as well as discharge coefficients in different operating modes, has been
developed Criteria for the presence of free and surcharged flow types through the 'inlet - outlet pipe' system have
been substantiated. Criteria for determining the BCW mode, combined mode, and orifice mode for non-
surcharged flows have been established. The experimental part of the study involved a full-scale verification of the
corresponding theoretical results and refinement of the numerical values of discharge coefficients for point-type
inlets in the BCW mode, as well as in combined mode, and orifice mode. Experimental discharge-head
characteristics of the Basic 400 inlet with a 200 mm diameter outlet pipe were obtained, as well as of the
wastewater gullies with horizontal outlets of 100 mm and 200 mm diameters and a plate-type hydraulic siphon for
the grates of various types and sizes. The change in the flow pattern through the stormwater inlet with bar
gratings was studied as the inflow discharge increased. The main flow patterns characteristic of the BCW mode,
combined mode, and orifice mode are described. Based on the obtained theoretical and experimental results, an
improved method for hydraulic calculation of point-type stormwater inlets has been developed, taking into
account the flow type through the stormwater inlets and the flow mode through the grating for non-submerged
flows. The algorithm for hydraulic calculation of point-type stormwater inlets includes the determination of transit
heads and discharges, as well as the application of the flow-head characteristics structure and corresponding
discharge coefficients for the BCW mode, combined mode, and orifice mode. Thus, the dissertation has addressed
the important scientific and practical task of improving existing methodologies for hydraulic calculations of point-
type stormwater inlets, taking into account variable hydraulic operating conditions. The obtained results of the
study provide a better understanding of the hydraulic parameters of stormwater inlets, which have a significant



impact on the reliability and effectiveness of stormwater drainage networks. This is especially important given the
constant increase in urbanization and considering global climate changes.
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