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1. lucepTarnifina po6oTa nmpucBsYeHa MiJBUIlleHHI0 eEeKTUBHOCTI Ta HAaAilfHOCTi pOOOTH 00'EKTIB reHepaliii TernuioTu
CHCTEM LIEHTPai30BaHOTO TEIJIONIOCTAYaHHS JKUTJI0OBO-KOMYHAJIBHOTO CEKTOPY 3 YPaxyBaHHSIM PEXUMIB po60TH
OCHOBHOTO 00J1a/IHAaHHS, 30BHIIIHIX KJIIMaTUYHUX YAHHUKIB Ta €KCTPEMAJIbHUX YMOB €KCIlTyaTalii. ¥ BTy
OOI'PYHTOBAHO aKTyaJbHICTh pOOOTH, BU3HAYEHO METY NIOCJIiIKEeHHS], BiATIOBiHO METi ITOCTaBJeHi 3aa4i
IOCJIiI)K€HHS], HABEJIeHO HayKOBY HOBU3HY, IPAaKTUYHE 3HAaYEHHSI Pe3yJIbTaTiB JOCIIiI)KEeHHS, BiloOpaskeHO 3B’130K
IYCePTaLifiHOi poO0OTH 3 HAYKOBO-AOCIiAHUMU pOOOTaMH Ta MDKHAPOAHUMMU IPaHTaMU, 1110 BUKOHYBAJIUCh B
HanionaneHoMy yHiBepcureTi «OfechKa MosiTexHika» 3a HallpsIMOM MiABUIIEHHS e(PEeKTUBHOCTI Ta HAZiMHOCTI
CHCTEM TeIlo3abe3neyeHHs . Y epuioMy po3fiijli MpoBeJeHo aHali3 CydacHUX HalpsIMIB 1[0/10 HiABUILEHHS
e€(EeKTUBHOCTI Ta HaJliHOCTi pOOOTH CUCTEM TEIJIONIOCTA4YaHHS SIK B YKpaiHi Tak i y CBiTi, I0OKa3aHO OCHOBHI IJISIXA
peanisanii HaBeieHUX 11ocTaHOB Ta gupekTuB EC Ta YKpaiHu mo10 enepro-epeKTUBHOCTI Ta 3€J1€HOI €eHEPreTUKMU.

Jl0 OCHOBHUX p€3yJIbTaTiB PO3Lisly MOKHA BiIHECTU: — BUSIBJIEHO OCHOBHI LIJISIXU 100 MiJBUILIEHHS HALiHOCTI



€HEepronoCcTayaHHs CUCTEM LIEHTPali30BaHOTO TeIa03abe3NeueHHs 00 €KTiB KOMyHaIbHOTO FOCIIOAAPCTBA; —
[I0OKa3aHO MEepCIeKTHUBY BIIPOBAI>)KEHHSI KOTeHepalLlifiHUX YCTaHOBOK [IJIs1 eHepro3abesneyeHHs 00 €KTiB
KOMYHQJIBHOI TEIUVIOEHEPTETUKU. Y APYrOMY PO3LiJi HaBeLEeHO OCHOBHI BUMOTH [0 CY4aCHUX CUCTEM
TEIJIONIOCTAYaHHs 3 TOYKU 30PYy €KCILTyaTallii, IPOBEAEHO NOCIiIKEHHS o0 3a0e3eYeHHs HaliMHOCTI
€HeprorocTayaHHs JJ1s1 CTabibHOi pO60TH CUCTEM TEIJIONOCTaYaHHS Ta BU3HAYEHHS HMOBIPHOCTI BiMOB
€HEProIoCTavYaHHs B €KCTPEMAJIbHUX YMOBaX eKCIlTyaTalii. [lo OCHO-BHUX Pe3yJIbTaTiB PO31ily MOXKHA BiJHECTH: —
HaWIepCIEKTUBHIIIUM 3 TOUYKM 30py 3a0€3[1eYeHHS €HEPrONIOCTauYaHHs € Pe3€PBYBaHHSI 32 PaXyHOK BOYJOBaHO] B
OCHOBHY CXeMy reHepallii Teria, CuCTeMy reHepallii eJIeKTpoeHeprii, TOOTO MOBHOI a60 YaCTKOBOI KOreHepallii; —
D711 HEBEJIMKUX CUCTEM TEMJIONOCTaYaHHS MOXKJIMBE 3aCTOCYBaHHS HELOPO-TUX aBTOHOMHUX F€HEPaTOPiB
eJIEKTPOeHePrii Ha 6a3i 6eH3MHOBUX a0 AU3eJIbHUX 'eHepaToPiB; — 1P BUKOPUCTaHHI ra30BUX TypOiH B cUCTeMi
KOoreHepallii Tera Ta eJIeKTpO-€eHeprii, TOUiTbHO BUKOPUCTOBYBATU arperaTy 3 HEBMCOKOIO TeMITEpATypolo 10 800
°C Ta TUCKOM rasy nepeg typ6inoto no 0,8 MIla, siKi BifpisHSAIOTbCSI BUCOKOIO HAZIiIHICTIO, HEBUCOKOIO BapTiCTIO Ta
3a0€e31e4yoTh MAKCUMaJIbHUM BifOip Teria, 1o YTUJli3yeThCsl; — 1JIs OL[iHKM Ha OCHOBI aHasi3y HaAiiHOCTi po6oTU
CHCTEM TeI103abe3neyeH-Hs JOLIIBHO 00MPaTU METO], EKCIIEPTHUX OLIiHOK. B TpeTboMy po3misii IpoBeieHO aHai3
MiIXOMIB WOA0 MiABUILEHHS HAZIMHOCTI CUCTEM LEHTPaJIi30BAHOI0 TEIJIONIOCTAYaHHS B YMOBAX BiIKIIOYEHHS
€JIEKTPOEHEPTii 1711 pallOHHOI OIa0-BaIbHOI KOTEJIbHI 3 BAKOPUCTAHHIM KOTr€HepaliiHUX Ta TENJIOHACOCHUX
TEXHOJIOTIH, 3aIIPOIIOHOBAHO CXEMHI PillleHHS 3aCTOCYBaHHS KOreHepalillHUX YCTaHOBOK [J1s1 CYMICHOTO BUOOYTKY
TEIJIOTH Ta €JIEKTPOeHePrii. l0 OCHOBHUX pe3yJIbTaTiB PO3[Iijly MOKHA BiIHECTHU: — PO3PO6JIEHO MaTeMAaTUYHY
MOJIeJIb CUCTEMU €HEProsabesnedeHHs Ha 6a3i ra30MopIHEeBOI KOreHepaliltHOi yCTaHOBKU Ta MOZEJli OCHOBHHUX
€JIEMEHTIB CUCTEMU TENJIONIOCTAYaHHS; — 3alIPOIIOHOBAHO KOMILJIEKC KPUTEPIiB 00 OLIiHKA €HEPreTUYHOI
e(pEeKTUBHOCTI CUCTeM LIEHTPasi30BaHOTO TEIJIONOCTavYaHHs Ha 6a3i palioHHOI OManoBaIbHOI KOTEJIbHI 3
BUKOPUCTaHHSIM KOT€HEPALiHUX Ta TENJIOHACOCHUX TEXHOJIOTIN; — BUKOHAHO aHaJli3 BXiIHUX AAHUX 110710
MOJEJIIOBaHHS PE>KMMiB HaBaHTaK€HHSI CUCTEM LIeHTPaJli30BaHOT0 TeIJIONOoCTavaHHs 3 HanoyoBowo KV, mo
0a3yeThCs Ha peajibHOMY IIPOEKTI MOZepHizallii cucTeMU LIeHTPasli30BaHOro Temnsonocrayadisa M. Ogeca. B
4YETBEPTOMY PO37iJi NPOBENEHO JOCIIKEHHS POOOTH KOreHepaliHUX YCTaHOBOK Ha 6 KoTesbHAX M. Ofieca,
HaBEJIEHO OCHOBHI BapiaHTH MMiIBUILIEHHS HAAIMHOCTI €HEPronoCTavYaHHsl OCHOBHUX CIIOKMBAUiB €JIEKTPOEHEPTii
KOTEJIEHD 32 PAXYHOK PE3€PBYBaHHS IPKEPEJI €JIEKTPOXKUBJICHHS. Jl0 OCHOBHUX PE3YJIbTATiB PO3LiNly MOXKHA
BiJHECTU: — BHACJIJOK HEPIBHOMIPHOCTI Jj060BUX rpadiKiB €JIeKTPUYHOTO Ta TEIJIOBOIO HABAHTAKEHHSI CIIO’KUBaYiB
KoedinieHT 3anoBHeHHs rpadikiB Mae 3a710BiNbHE 3HaYeHHs Ha piBHi 0,53-0,61; - 334714 nigBuineHHs KoedinieHTa
3aMIOBHEHHS 1000BuX rpadikiB HaBaHTa-KeHHS JOLIbHO 301/IbIINTA OAMHNYHY HOMIHAJIbHY NOTY>KHICTh KY nipu
0/IHOYaCHOMY HifxoueHHi 1o KY 6isb110i KiIbKOCTi pi3HOMaHITHUX CIIOKKBayYiB, rpaiky 060BOro HaBaHTAXKEHHS
SIKUX BifIpi3HSIOTHCS Ta MAIOTh NIEPEKPUBATU OJIMH OJJHOTO. — NMOPIBHSJIbHUI aHaJli3 PE3EPBHUX JIPKEPET TEIJIOTH J1s1
NiABUILEHHS HAiMHOCTI eHepro3abe3nedeHHs KOTeJIeHb [TI0Ka3aB [1IeBHY IepeBary KoreHepalilHUX yCTaHOBOK 32
OCHOBHMMUH INOKa3HUKaMu. KJII04O0Bi €10Ba: CUCTEMH TEIJIONIOCTA4YaHHS, LIEHTPali30BaHe TEeIJIONOCTa4aHHs,
reHepaTopy TEIJIOTH, €JIEKTPOEHEPTis, TEIJI0Ba €HEPris, )KUTJIOBO-KOMYHaJIbHE TOCIIOAPCTBO, HAliHICTB,

eHeproe(eKTUBHICTb, eHepro3bepeskeHHs!, KoreHepaliliHi yCTaHOBKU

2. This dissertation is devoted to techniques of increasing the district heating systems heat generation facilities’
efficiency and reliability in the housing and com-munal sector, taking into account the main equipment operating
modes, external climatic factors and the equipment extreme operating conditions. The introduction substantiates
this study relevance, defines the research pur-pose and sets the research tasks in accordance with the purpose
identified, presents the obtained research result’s scientific novelty, and practical significance, exposes the
dissertation study connection with research works and studies under interna-tional grants carried out at the
National University "Odesa Polytechnic” in the field of techniques for increasing the heat supply systems efficiency
and reliability. The first chapter analyzes current trends in increasing the efficiency and reliability of heat supply
systems both in Ukraine and worldwide, and shows the main ways to implement therein mentioned EU and
Ukrainian regulations and directives on energy efficiency and green energy. This chapter main results include: -
the main ways to increase the reliability of energy supply from the centralized heat supply systems of municipal
facilities as identified; - the prospects for the introduction of cogeneration units purposed for energy supply of



municipal heat and power facilities are shown. The second chapter presents the basic requirements for modern
heat supply systems in view of their operational perspective, exposes research on ensuring the reliability of power
sup-ply for heat supply systems stable operation, and determining the probability of power supply failures in
extreme operating conditions. This chapter main results are following: - the most promising in terms of ensuring
power supply is the backup due to the electricity generation system built into the heat generation system main
circuit, i.e. full or partial cogeneration; - for small heat supply systems, it is possible to use inexpensive
autonomous electricity generators based on gasoline or diesel generators; — when using gas turbines in the heat
and electricity cogeneration system, it is advisable to use the low temperature units of up to 800 ° C creating the
gas pres-sure of up to 0.8 MPa in front of the turbine, as they are characterized by high reliability, low cost and
provide the greatest output of utilized heat; - to assess the heat supply systems operation reliability based on
analysis, it is advisable to choose the method of expert assessments. In the third chapter an analysis of approaches
to increasing the centralized heat supply systems reliabil-ity under conditions of power outages for a district
heating boiler house using co-generation and heat pump technologies has been carried out, schematic solutions
on the use of cogeneration plants for the combined production of heat and electricity were proposed. This chapter
main results include: - a mathematical model of the energy supply system based on a gas-piston cogeneration
plant and a model of the heat supply system main elements have been developed; - a set of criteria for assessing
the energy efficiency of centralized heat supply systems based on a district heating boiler house using
cogeneration and heat pump technologies has been proposed; - carried out is the analysis of input data was for
modeling the load regimes of centralized heat supply systems with a cogeneration unit superstructure, which is
based on a real project for the centralized heat supply system modernization in Odesa city. In the fourth chapter
"Results of research on the main measures to increase the reliability of heat supply systems energy supply”, a study
of the operation of cogeneration units at 6 boiler houses in Odesa city having been conducted, the main options
for increasing the reliability of energy supply to the main consumers of electricity in boiler houses by reserving
power supply sources are presented. This chapter main results include: - due to the unevenness of the consumers’
daily schedules of electrical and thermal load, the schedule filling factor has a satisfactory value at the level of
0.53-0.61; - in order to increase the daily load filling factor, it is advisable to increase the cogeneration unit
nominal power while simultaneously connecting to the cogeneration unit a larger number of different consumers
whose daily load schedules dif-fer and should overlap each other; - comparative analysis of backup heat sources to
increase the reliability of energy supply to boiler houses showed a certain advantage of cogeneration plants in
terms of basic indicators. Keywords heat supply systems, district heating, heat generators, electricity, thermal
energy, housing and communal services, reliability, energy efficiency, energy saving, cogeneration plant
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IToBHEe HafIMeHyBaHHS[ lopn,rmquoi 0C00M: HanioHanpHMit yHiBepcuteT "OfecpKa nositexHika"
Kopg 3a €IPIIOY: 43861328

Micue3HaxoaKeHHS: np. llleBuenka, Oxeca, 65044, Ykpaina

dopma ByacHOCTI: Jlepkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kosnos Irop JleoHizoBuy

2. Igor Kozlov

KBasigikanis: n. . v., npodecop, 05.14.14

InenTudikarop ORCID ID: 0000-0003-0055-9042

JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHU: HaujonanbHuii yHiBepcuteT "OfiechbKa MomiTexHika"
Kopg 3a €IPIIOY: 43861328

MicneSHaXO;pKeHHﬂ: np. lleBuenka, Opeca, 65044, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3akir04Hi BimoMocTi



Biacue IIpizBume Im's [10-6aTbKOBI Banacausu I'enHapiit AnbGepToBny
TOJIOBH pajgu

Biacue IlpisBume Im's I1o-6aTbKOBI Banacansn Fennaniit Anb6eproBud
rOJIOBYIOYOrO Ha 3acCimaHHi

BignoBigasbHuUI 3a MiATOTOBKY Onexcannp Knumayk
00JIiIKOBHX JOKYMEHTIB

PeeCTpaTop FOpuenko TetsiHa AHaToJiiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiJIIOBiZaJIbHUM 3a peE:CTpaI.lilO HayKOBO'l' Opuenko TersiHa AHaToJIiBHA

OisIIBHOCTI




