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B nmucepramiiiHii  poOOTI TPOBEACHO JOCTIKEHHS IIOAO  ITiIBUIICHHS
E€HEepProePeKTUBHOCTI TeI103a0e3MeueHHs] 00’ €KTIB JKUTIOBO-KOMYHAJIBHOTO CEKTOPY
€KOHOMIKH PI3HOTO (DYHKIIIOHAJBbHOTO MPU3HAYECHHS 3 BUKOPUCTAHHAM SIK TPaJHLIIIHUX
JDKepes TEeIUIOTH, [0 BUKOPUCTOBYIOTh NIEPBUHHI €HEPrOPECYPCH, TaK 1 3aCTOCYBAHHAM
BITHOBJIIOBAJIbHUX JDKepen eHeprii. Po3po0ieni 3axoau Ta peKoMeHaallli COpUsITUMYTh
3HIDKCHHIO CIIOKWBAHHS MPUPOHOTO MajiiBa, CKOPOUEHHIO BUTpPAT HA €HEProHOCii Ta
MOKPAIIEHHIO €KOJIOTTYHOTO CTaHy HaBKOJUIIHHOTO CEPEIOBUIIIA.

Y BeTyHNi HaBeOEHO aKTyaJbHICTh POOOTH, i1 3B 30K 3 HAYKOBHUMH TEMaMH Ta
nporpamMamu, METy JOCIIKeHHs, 3a7a4l JOCTI)KeHHsI, HAYKOBY HOBH3HY Ta MPAKTUYHY
3HAYMMICTh OTPUMaHUX pe3yibTaTiB. Takoxk MpejcTaBieHl pe3yJsbTaTh MyOsiKaiiiHo1
aKTUBHOCTI Ta anmpoOallis pe3yiabTaTiB HAyKOBUX JOCIIIKEHb.

VY nepmomy po3aini «CydacHi TeHAEHIIIT 00 IMiABUIICHHS eHeproepeKTUBHOCTI
B TEIUIONOCTa4yaHH1 00’ €KTIB KOMYyHAJIBHOTO TOCIIOAPCTBa» MPOBEACHO OIS CyYacHHUX
TEHICHITT III0/I0 €eHEProe(PEKTUBHOCTI B )KUTIOBO-KOMYHAJILHOMY CEKTOpI; aHai3 CTaHy
LIEHTPaJI30BaHUX CUCTEM TEIJI03a0e3MeYeHHS; aHaJI13 0COOIMBOCTEH TeMI03a0e3neyeHHs
PI3HMX IPYI CIOKHUBAYIB TEIJIOBOI EHEPTii; OIS OCOOIUBOCTEN PEKUMIB POOOTH PI3HUX
BU/IIB CIIOKMBAHHS 00’ €KTIB )KUTIOBO-KOMYHAJIBHOT'O T'OCTIOapCTBA.

VY apyromy po3aiii «JlocnimkeHHs: peKuMIB pOOOTH CUCTEM TEIIONOCTaYaHHs
Ui 00’€KTIB KOMYHAJIbHOTO TOCHOJApCTBa» HamaHo Kkiacu@ikaiiio OymaiBenb
KOMYHQJIBHOTO CEKTOpY 3a pEeKUMaMHu eKCIUTyaTallli; MpeACTaBICHO METOAUKY
PO3paxyHKy TEIUIOBUX HABAHTAXKEHbB JIJIS PI3HUX BUJ(IB TEIJIOBOT'O CHOKUBAHHS Oy I1BEIIb

pi3HOTO (hYHKIIIOHAJHLHOTO TMPU3HAYCHHS; Ha OCHOBI JaHUX CIOCTEPEKEHb OTPUMAHO



rpadiky TemI0OBUX HABAHTAXKEHb (poOoUa 100a, BUX1THHUM ACHB) AJIS )KUTIOBOTO OyAMHKY
Ta TOPT1BEIbHO-PO3BAXKAIBHOIO KOMILUIEKCY; JIJIsl OI[IHKHA €(EeKTUBHOCTI pOOOTH JKepena
TEIJIOTH Ta TOTCHIIay 3HWKCHHS TEIJIOBOTO HABAHTAXKCHHS 32 PaxXyHOK TEIJIOBOTO
aKyMyJIIOBaHHS BBEJEHO KOE(DIIIEHTH OLIIHKM BUKOPUCTAHHS MaKCUMyMY TEIUIOBOI
MOTY>KHOCTI JIPKEpeJia; Ha OCHOBI OTPUMaHUX 3HAY€Hb BKA3aHUX KOE(DILIEHTIB MPOBEICHO
JOCIIKEHHS 1010 BU3HAYEHHS PAI[IOHAIBHOTO 00’ €My aKyMYJISITOPIiB TEIJIOTH.

B Ttperbomy po3mini «MojentoBaHHS =~ CUCTEMH  TEIUIONOCTaYaHHS 13
BUKOPUCTAHHSM aKyMYJISITOPIB TETUIOTH» HABEACHO METOAMKY ONTHUMI3allii TEMI0BOTO
HABAHTAKEHHS CHUCTEMH TEIUIONOCTAYaHHS, MPOBEJICHO MaTeMaTHYHE MOJICITIOBAHHS
poOOTH CHCTEMH TEIUIONOCTAaYaHHS TPU 3aCTOCYBaHHI TEPEPUBUYACTOTO PEKUMY
TEIUIONOCTAaYaHHs; OTPUMAHO I'padiyHi 3aJIEKHOCTI JOOOBOTO TEMIOBOTO HABAHTAKEHHS,
3MIHU TeMIIepaTypHd B MPUMIIIEHHI, 3MIHU TeMIepaTyp TEIUIOHOCIIB MPU 3aCTOCYBaHHI
PEKUMY TIEPEPHUBYACTOTO TEIUIONMOCTAYaHHS; Ha OCHOBI OTPHMaHHMX pE3yJbTaTiB
MPOBEICHO OIIIHKY e()EKTUBHOCTI 3aCTOCYBaHHS IEPEPUBYACTOrO PEKUMY POOOTH
CUCTEMHU TEIUIONOCTAYaHHs Ta PEXHUMIB pOOOTH aKyMyJATOpa TEIJIOTH MPH 3MIHHUX
KJIIMaTUYHUX YMHHUKIB.

B uerBepTomy po3aiii «PoboTta cuctem Temno3ade3neueHHs 13 3aCTOCYBAHHIM
pI3HUX BHUJIB BIJHOBJIIOBAIBHUX JKEpeNl B OYMIBISX KOMYHAJIbLHOTO CEKTOPY» IS
MIPEJCTABIICHOI CTPYKTYPH JDKepena TEIUIOTH y JKUTIOBIM OymiBil IPOBEACHO aHAII3
HAJIAHOCTI pOOOTH MPH PI3HUX KOMIIOHOBKAX JDKepesa TEeIJIOTH; MPOBEISHO HATypHI
JOCIIKEHHST pOOOTH TEIUIOBOTO HACOCA 13 BIABEACHHSIM TEIUIOTH 3 IPYHTY JJIs MOTPEO
TEIJIONIOCTaYaHHs JKUTIOBOTO OYyJAMHKY MPOTSATOM OMAIOBAIBHOTO TMEPIOAY; HABEIECHO
JaHl MO0 CIIOKWUBAHHS TEIUIOTH IS JIBOX XapaKTEPHUX NEPIOJiB THXKHS; MPOBEICHO
aHam3 e(EeKTUBHOCTI POOOTH CHCTEMM TEIUIONOCTAYaHHS MPOTATOM YKa3aHUX MEPIOJiB
Ta 3alpOINOHOBAHO PEKOMEHJAlli II0JI0 3HMKEHHS CIIOKMBAHHS EHEPropecypciB 3a
PaxyHOK BCTAaHOBJICHHS aKyMYJISITOPIB TEIUIOTH; MPOBEICHO TOCTIKEHHS €()eKTUBHOCTI
3aCTOCYBaHHS T€lIIOCUCTEM I MTOTPeO TETUIONOCTaYaHHs 32 YMOBOIO POOOTH B JIITHIN Ta
ONMaIIOBATILHUM TIEP10IH.

KuarouoBi cioBa: temiora, eHepreTuyHe OOJIaHAHHS, AJIBTEPHATHUBHI JDHKepena

€Heprii, BIAHOBIIOBAIBHI DKepeia eHeprii, KOTel, MOJCIIOBAHHS, PEXKUMHU €KCIUTyaTaIlli



OyniBenb, m000BUi TrpadiKk HaBaAaHTAKCHHS, CEHEProecEeKTUBHE TEILIOTIOCTAYaHHS,
KOMOIHOBaHI CHCTEMH €HEpro3ade3nedyeHHs, HAAINHICTh CHCTEM TeIIONOCTaYaHHs,
TEIJIOBI HACOCH, TEIIOCUCTEMH, COHSIYHA €HEPTeTHKa, HAKOMMYCHHS TEIIOBOI €Heprii,
aKyMYyJISITOPH TEIUIOTH, IEePEepUBYACTE OMAJICHHS, PEXKUMHU eKCIuTyartarii OyaiBeb,

KpuUTepii eHeproe()eKTUBHOCTI, TEIJIOB1 MEPEXI.
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ABSTRACT

Gryshchenko S.1. Ensuring energy-efficient heat supply of housing and communal
facilities. — Qualification work in the form of a manuscript.

Dissertation for the degree of Doctor of Philosophy in specialty 144 — Heat and
Power Engineering. — National University “Odesa Polytechnic”, Ministry of Education
and Science of Ukraine, Odesa, 2026.

The dissertation study was conducted to increase the energy efficiency of heat
supply of housing and communal facilities of various functional purposes using both
traditional heat sources that use primary energy resources and the use of renewable energy
sources. The developed measures and recommendations will contribute to reducing the
consumption of natural fuels, reducing energy costs and improving the ecological state of
the environment.

The introduction presents the relevance of the work, its connection with scientific
topics and programs, the purpose of the study, the tasks of the study, the scientific novelty
and the practical significance of the results obtained. The results of publication activity
and the testing of the results of scientific research are also presented.

The first section "Modern trends in increasing energy efficiency in heat supply of
municipal facilities" provides a review of modern trends in energy efficiency in the
housing and communal sector; analysis of the state of centralized heat supply systems;
analysis of the features of heat supply of different groups of heat energy consumers; review
of the features of the operating modes of different types of consumption of housing and
communal facilities.

The second section "Study of operating modes of heat supply systems for municipal
facilities" provides a classification of buildings in the municipal sector by operating
modes; presents a methodology for calculating heat loads for different types of heat
consumption of buildings of different functional purposes; based on the observation data,
heat load schedules (working day, day off) for a residential building and a shopping and
entertainment complex were obtained; to assess the efficiency of the heat source and the
potential for reducing the heat load due to heat accumulation, coefficients for assessing

the use of the maximum heat power of the source were introduced; based on the obtained



values of the indicated coefficients, a study was conducted to determine the rational
volume of heat accumulators.

In the third section, “Modeling the heat supply system using heat accumulators”, a
methodology for optimizing the heat load of the heat supply system is presented;
mathematical modeling of the heat supply system operation when using the intermittent
heat supply mode was performed; graphical dependences of the daily heat load, changes
in the temperature in the room, changes in the temperatures of the coolants when using the
intermittent heat supply mode were obtained; based on the results obtained, an assessment
of the efficiency of using the intermittent heat supply system operation and heat
accumulator operation modes under variable climatic factors was performed.

In the fourth section "Operation of heat supply systems using various types of
renewable sources in municipal sector buildings", for the presented structure of the heat
source in a residential building, an analysis of the reliability of operation with different
heat source layouts was conducted; field studies of the operation of a heat pump with heat
removal from the ground for the needs of heat supply of a residential building during the
heating period were conducted, heat consumption data for two characteristic periods of
the week were given; an analysis of the efficiency of the heat supply system during the
specified periods was conducted and recommendations were offered for reducing energy
consumption by installing heat accumulators; a study of the efficiency of using solar
systems for heat supply needs under the condition of operation in the summer and heating
periods was conducted.

Keywords: heat, energy equipment, alternative energy sources, renewable energy
sources, boiler, modeling, building operating modes, daily load schedule, energy-efficient
heat supply, combined energy supply systems, reliability of heat supply systems, heat
pumps, solar systems, solar energy, thermal energy storage, heat accumulators,

intermittent heating, building operating modes, energy efficiency criteria, heat networks.
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