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Pedepar:

1. flmyH P.B. PosranykeHa eJIeKTpOMEXaHiYHa CUCTEMA HAIIPHOTO NIePEMIILEHHS PifYHY 3 iIHTETPOBaHUMU
HacocHUMM arperatamu. — KsanigikanifiHa HaykoBa npalisl Ha IpaBax pykomnucy. JJucepranis Ha 30006y TTs
HAyKOBOT'O CTyIEHsI OKTOP (pinocodii 3a crenianbHicTio 141 «EneKTpoeHepreTHka, eJ1eKTpoTexHiKa Ta
eJleKTpoMexaHika» (14 - Enexrpudna inxkeHepist). - HanioHanbHui TeXHIYHUN yHiBEpcUTET YKpainu «KniBcbKuit
nosliTexHiyHU iHCTUTYT iMeHi Iropst Cikopcpkoro», Kuis, 2025. [To6ymoBaHO MaTeMaTUYHy MOAEJb 171 BUKOHAHHSI
PO3paxyHKiB eJIeKTPOMEXaHIYHUX CUCTEM [1apajiesIbHOr0 30HHOT'O BOJOIIOCTa4YaHHS 6araToroBepXoBUX OYIMHKIB.
Po3po6sieHi Mozesli TakoX 1al0Th MOKJIMBICTb 37ilICHIOBATH MTOPIBHSJIbHI JOCIIKEHHS CUCTEMU 1apaseIbHOTO
30HHOTO BOJIONIOCTAYaHHSI i3 CUCTEMAaMU BOJIONIOCTAYaHHS 3 OGHUM CTOSIKOM. [1J1s1 IOPiBHSIHHSI 000X CUCTEM

BHUKOPHCTaHO Koe(ilieHT eHepreTnyHOi epeKTUBHOCTI. Ha 6a3i npunyueHHs, o 3aBIsKU 3MEHIIEHHIO



HAJJIMIIKOBUX TUCKIB y CUCTEMI BOJIOIIOCTAa4YaHHS [IPU 3aCTOCYBAHHI CUCTEMU I1apajieIbHOrO 30HHOIO
BoZoIocTayaHHs 3aMicTb EMC 3 OlHUM CTOSIKOM, 3MEHIIUThCS i BUTpaTa B Takill cucteMi, 6yJI0 OTPUMAaHO PiBHSHHS
KoediljieHTa e(peKTUBHOCTI: 3alpONIOHOBaHUI Koe(illieHT e(peKTUBHOCTI 1a€ 3MOTY OLiHIOBATU K €HEPTeTUYHY
€(EeKTUBHICTb CUCTEMH BOJOMNOCTAYAHHS TAK i PECYPCHY (iHIIMMU CJI0BAMU — €KOHOMIIO €JIEKTPOEHEPTii Ta BOAN).
[Tpy nopiBHSIHHI IBOX CHCTEM BOJOIIOCTAYaHHS], 3aIIPONIOHOBAaHMH KoeilieHT epeKTUBHOCTI Ja€ 3MOTy HaJaTu
OLIiHKY e(DeKTHBHOCTI SIK ¥ BiTHOCHUX OLVHUISX, TaK i TPUBHEBOMY €KBiBaJIeHTi (pO3paxyHOK Ha 6a3i BapTOCTi Bou
Ta esiekTpoeHeprii). [IpoBeneHo nociimkeHHs: HA OCHOBI po3po6JIeHMX MaTeMaTUYHUX Mopesieil. [TopiBHSIHO
eHeproedexTuBHicTb EMC 3 OHMM CTOSIKOM i3 CUCTEMOIO NIapajieJIbHOTO 30HHOTO BOLONOCTAYaHHs: BCTAHOBJIEHO
1[0 eJIeKTpPOMeXaHiyYHa CUCTeMa BOJOIIOCTayaHHs 6araToloBepxoBoro 6yMHKY i3 JBOMa IapajelbHUMU CTOSIKAaMU
crioxxuBae Ha 30 % MeHIlle eHeprii, 32 CUCTEMY 3 OJIHUM CTOSIKOM, 1J0 € HAaCJIiJKOM 3MEHIIE€HHS HalJINIIKOBOTIO
HaIopy Ta BTPaT y ABUTYHI. Pe3ysibTaTu NpOBENEHOro NOCiIKEHHS BKa3yl0Th Ha T€, 10 3aCTOCYBAaHHS CUCTEM
11apaJieJIbHOrO 30HHOTO BOJOIIOCTAYaHHS y 6araTooBepX0OBUX OyAMHKAX € €(PEKTUBHUM i aKTyaJIbHUM PilllEHHSM B
yMOBax 3pOCTAI0YOro MOIUTY Ha eJIEKTPOeHEePrilo Ta 3pocTaiody noTpedy y Bogi. [IpoaHasnizoBaHo pi3Hi KOHCTPYKIii
BiILIEHTPOBUX HACOCIB. 3aIIPOIIOHOBAHO KOHCTPYKIiI0 HACOCHOTO arperaTy ABOCTOPOHHBOI'O BXOJy 3 iHTETPOBaHUM
€JIEKTPOJBUTYHOM 3 TOPOiHUM CTaTOPOM. OCHOBHMMHU II€PEBAaraMu 3alipONIOHOBAHOI'O HACOCHOTO arperary €:
HaJilHICTh KOHCTPYKIi Ta IPOCTOTA CKJIAIaHHS; 3HIDKEHUH piBeHb UIyMY; FePMETUYHICTb KOHCTPYKLii; epeKTuBHE
OXO0JIOJPKEHHS (110 306i7IbIly€e JOBrOBiYHICTh pO6OTH IPUCTPOIO); Ta BUcoKUi KKl 06yMOBI€HUI 3MEHIIEHHS
00'€eMHUX BTPaT (32 paXyHOK 3MEHIIEHHS IEPETOKIB i MiHiMi3alii MOXX/IMBOCTI BUHUKHEHHS BUTOKIB Yepe3
reépMETUYHICTb KOHCTPYKLi) Ta 3MEHIIEHHSIM BTPaT €JIEKTPUYHOI eHeprii. HaykoBa HOBU3HA LOCIIIPKEHHS [IOJISITAae
y HacTynnHoMy: 1. Po3po6yieHo MaTeMaTU4Hy MOJeJib KOMILJIEKCHOT'O AOCIIiIyKEeHHs €KOHOMII eJleKTpoeHeprii Ta
BOJM B €JIEKTPOMEXaHIUHUX CUCTEMAX BOJONOCTaYaHHs 6araToloBepX0OBUX OYAMHKIB 3aBJISIKU 3HMKEHHIO
HAJJIMIIKOBYX HAIOPiB 3a 3aCTOCYBAaHHS N1apajieJIbHOrO 30HHOTO BOJOIIOCTAYaHHS, SIKa BPaXOBY€ 3MiHU
BOZJOCIIOKMBaHHS [TOBEPXIB B 3aJIE>KHOCTI BiJ] BEIMYMHU HAAJIMIIKOBUX TUCKIB i BKJIIOYA€ PiBHSIHHS BTPAT HAOPY Y
pO3rasly>KeHiil rifpasiiuHiil cucTeMi TpyObOIIPOBOLy BOOIIOCTaYaHHs 6araToloBEPX0OBOro OYIUHKY. 2.
3anponoHOBaHO, OOIPYHTOBAHO i 3aCTOCOBAHO KOHLEMIIiI0 PO3PaXyHKy NapaMeTPiB poOOUNX PEKUMIB
€JIEKTPOMEXaHIYHMX CUCTEM BOJOIOCTaYaHHS 6araTornoBepXOBUX OYIMHKIB HA OCHOBI BUBHAUEHHS «I1OTPEOU y
MOXJIMBICTb OiJIbII TOYHO BUKOHATHU IIOPiBHSJIbHY OLIIHKY €HEPIeTUYHOI i pecypCHOI e(peKTMBHOCTI BapiaHTiB
CHACTEM BOJONIOCTaYaHHs. 3. 3allpONIOHOBAHO BUKOPUCTAHHS KOE(illieHTy KOMIIJIEKCHOI €()eKTUBHOCTI CUCTEMH,
SIKMI Ha BiIMIiHY Bifi BilOMUX, O3BOJIsSl€ BpaXyBaTy €HEPreTUYHY i pecypcHy e(eKTHBHOCTI 32 LIiIHOBUM
€KBiBaJIEHTOM, 1110 JaJI0 MOKJIUBICTh BUBHAUUTH 3aKOHOMIPHOCTI 3MiHU €(DEKTUBHOCTI eJIEKTPOMEXaHIYHUX CUCTEM
BOJOIIOCTa4YaHHs1 6araTooBEePXOBUX OYAMHKIB 32 3aCTOCYBAaHHS [1apajleJIbHOTO 30HYBaHHS: 3MEHILIEHHS
CIIO)KMBAHHS eJIeKTpoeHeprii 7o 33 %, a CrIoXXUBaHHS BOAU 110 5 % 3a MepeBUleHHsI EKOHOMIYHOTO e(eKTy Bif
3MEHIIEHHS CIIOXKUBAHHS BOJU HaJl EKOHOMIEIO eJleKTpoeHeprii 1o 6 pasis. 4. O6rpyHTOBAaHO 3aCTOCYBaHHS
crieniasizoBaHOro HACOCHOTO arperaTy CUCTEMU MapayIeIbHOTO BOLOIIOCTAYaHHs, IKUI Ha BiMiHY Bif] BiIOMUX,
OJIHOYaCHO 3abe3Ievye BCi IapajlesbHi CTOSIKI, Mo 36iybiye KK aCMHXpOHHOTO ABUTYHA BHACJIILOK 30iIbIIEHHS
11oro rabapuTHOI IOTYXHOCTI, 3a6e3Mevye 3HIKEHHS! BTPAaT B 0OMOTKAxX [ABUTYHA 3a iHTeHcudiKalil 0X0JI01KeHHS,
KOMIIEHCALlil0 OCbOBUX 3yCUJIb pOOOYMX KOJIiC HACOCY i3 BHWKEHHSIM BTPaT y MiALIMIIHMKAX BHACIIOK [IEPETOKIB
pigyHu.

2. Yashyn R.V. Branched electromechanical water supply system of pressure movement of fluid with integrated
pumping units. - Qualification scientific work on the rights of a manuscript. Dissertation for the degree of Doctor
of Philosophy in speciality 141 ‘Electric power engineering, electrical engineering and electromechanics’ (14 -
Electrical engineering) - National Technical University of Ukraine ‘Igor Sikorsky Kyiv Polytechnic Institute’, Kyiv,
2025. A mathematical model has been built to perform calculations of electromechanical systems of parallel zone
water supply of multi-storey buildings. The developed models also make it possible to carry out comparative
studies of the parallel zone water supply system with water supply systems with a single riser. The energy
efficiency coefficient was used to compare both systems. Based on the assumption that due to the reduction of
excessive pressures in the water supply system when using a parallel zone water supply system instead of an EMS



with a single riser, the consumption in such a system will also decrease, the equation of the efficiency coefficient
was obtained: the proposed efficiency coefficient allows assessing both the energy efficiency of the water supply
system and the resource efficiency (in other words, electricity and water savings). When comparing two water
supply systems, the proposed efficiency coefficient allows to assess the efficiency both in relative units and in
hryvnia equivalent (calculation based on the cost of water and electricity). A study based on the developed
mathematical models is carried out. The energy efficiency of a single-riser EMS with a parallel zone water supply
system was compared: it was found that the electromechanical water supply system of a multi-storey building
with two parallel risers consumes 30 % less energy than a system with a single riser, which is a consequence of
reducing the excessive pressure and losses in the motor. The results of the study indicate that the use of parallel
zone water supply systems in multi-storey buildings is an effective and relevant solution in the context of growing
demand for electricity and the growing need for water. Various designs of centrifugal pumps are analysed. The
design of a two-way inlet pump unit with an integrated toroidal stator motor is proposed. The main advantages of
the proposed pumping unit are: reliability of construction and ease of assembly; reduced noise level; tightness of
construction; efficient cooling (which increases the durability of the device); and high efficiency due to reduced
volumetric losses (by reducing flows and minimising the possibility of leakage due to the tightness of the
construction) and reduced electrical energy losses. The scientific novelty of the study is as follows: 1. A
mathematical model has been developed for a comprehensive study of electricity and water savings in
electromechanical water supply systems of multi-storey buildings due to the reduction of excess pressures using
parallel zone water supply, which takes into account changes in water consumption of floors depending on the
magnitude of excess pressures and includes the equation of pressure losses in the branched hydraulic system of
the water supply pipeline of a multi-storey building. 2. The concept of calculating the parameters of the operating
modes of electromechanical water supply systems of multi-storey buildings based on determining the "water
demand" of individual users (groups of users) and taking it into account when changing the structure of the system
has been proposed, substantiated and applied, which makes it possible to more accurately perform a comparative
assessment of the energy and resource efficiency of water supply system options. 3. It is proposed to use the
coefficient of complex efficiency of the system, which, unlike the known ones, allows taking into account energy
and resource efficiency by price equivalent, which made it possible to determine the patterns of changes in the
efficiency of electromechanical water supply systems of multi-storey buildings when using parallel zoning:
reducing electricity consumption by up to 33%, and water consumption by up to 5%, with the economic effect of
reducing water consumption exceeding electricity savings by up to 6 times. 4. The use of a specialized pumping
unit of a parallel water supply system is justified, which, unlike the known ones, simultaneously provides all parallel
risers, which increases the efficiency of the asynchronous motor due to an increase in its overall power, provides a
reduction in losses in the motor windings due to intensification of cooling, compensation of axial forces of the
pump impellers with a reduction in losses in bearings and due to fluid overflows
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1. Topornos AHTOH BasiepiiioBuy

2. Anton V. Toropov

KBasigikanis: k.r.u., nou,, 05.13.07
InenTudikarop ORCID ID: 0000-0001-8505-0266
JopaTrkoBa indpopmamnis:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuit TexHiuHuil yHiBepcuTteT Ykpainu "KuiBchKuit

NOJIiTeXHIYHM iHCTUTYT iMeHi Iropst Cikopcbkoro”
Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT bepecreiicbkuii, 6yg. 37, Kuis, 03056, Ykpaina



dopma By1acHoCTI:
Cdepa yllpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

VIII. 3akar04Hi BimoMocTi

Biacue Ipizsume Im's [10-6aTbKOBI 3aituenko Credan Bomogumuposiy
rOJIOBH pagu

Biacue IpizBuie Im's Ilo-6aThKOBI 3aituenko Credan Bonopumuposuy
rOJIOBYIOYOrO Ha 3aCiflaHHi

BigmoBimasibHU 32 MiATOTOBKY SlmnH Poman BikropoBiy

00JIIKOBHX JJOKYMEHTIB

Peectpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZJaJIbHUM 32 PEECTpalLilo HayKoBoi IOpuenko TeTsHa AHaToiiBHA

OisIIBHOCTI




