O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUM 00J1iKOBHI HOMeEP: 0824U000958
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpauii: 16-02-2024

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Cemenenko PoMaH AHATOJIiHOBUY

2. Roman Semenenko

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi crieniaIbHOCTI: 183

Ha3Ba HayKoBOIi CIeniaJIbHOCTI: TexHOJIOTii 3aXMCTy HABKOJIMIIHBOTO CEPEJOBHLIA

T'anyss / ranysi 3HaHb!

OcCBiTHBO-HAayKOBa IMporpama 3i CreniaJbHOCTi: TeXHOJIOr 3aXMCTy HABKOJIMIIHBOTO CEPENOBHUIIA

Jara 3axucrTy: 19-03-2024

CrnewniaJIbHICTD 3a OCBITOIO: Tenora3onocTayaHHs i BEHTUIIALs

Micue pOﬁOTPl 3,qo6yBaqa: BiHHMIIbKMY HAL[iOHAJIBHUY TEXHIYHUN YHIBEPCUTET

Kopg 3a €IPIIOY: 02070693

Micuesnaxo,szeHHa: ByJI. XMeJIbHUIIbKE oce, 6yz. 95, BiHHug, Binaunskuit p-H., 21021, Yrkpaina

dopma ByacHOCTI: [lepkasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HayKy YKpaiHu

InmenTudikarop ROR:



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (Pa30Boi Cleniagi3oBaHOi BY€HOI pazu). [1d 05.052.030
IToBHe HafIMeHyBaHHH Iopn,zmqﬂoi 0COOM: BiHHUIbKUIT HAI[IOHAJIBHUI TeXHIYHUIL yHiBEpCUTET

Kopg 3a €IPIIOY: 02070693

Micue3HaxoaKeHHS: ByJI. XMeJIbHUIIbKE 1Ioce, 6yz. 95, Binnuug, BinHuuskuil p-H., 21021, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL OCOOH: BiHHUIIbKMII HAIliOHA/IbHUI TEXHIYHUI YHiBEpCUTET
Kopg 3a €IPIIOY: 02070693

Micue3HaxoaKeHHS: ByJI. XMeJIbHUIIpKeE 1I0ce, 6yz. 95, Binnug, Binauupkuit p-H., 21021, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

V. BizomocTi npo gucepraniio
MoBga guceprTallii: Vkpaincoka
Koau remaTHYHHX py6an: 87.15.07.27, 87.03.15.23, 87.03.15.27, 87.03.17.07

Tema gucepranii:
1. 3MeHIIeHHSI HEraTUBHOTO BIIJINBY KOMYHaJIbHOi €HEPIreTKU Ha rHOBKiJUIH IJIIXOM ITOETAITHOTO, pauiOHa]IbHOFO

BIIPOBA/P)KEHHS €Heproe(peKTUBHYUX 3aXO0[IiB

2. Reducing the negative impact of municipal energy on the environment through the gradual, rational
implementation of energy efficiency measures

Pedepar:

1. Iuceprauiitna po6ora: 206 c., 25 Taba., 39 puc., 8 nog., 107 mxepena. KOMYHAJIbHA EHEPTETHWKA, CUCTEMU
TEITJIO3ABE3IIEYEHHS BYAIBEJIb, 3BABPYIHEHHS JTJOBKIIJISI, EHEPTOE®EKTVBHI 3AXO 11,
AJTBTEPHATWBHI JDKEPEJIA EHEPTII, [TOETAITHE PALIIOHAJIBHE BITPOBAIIKEHHS, EKOJIOTO-EHEPTETUYHA
EQEKTHBHICTD. B gucepralii nocrasseHa i BupilieHa akTyajlbHa HayKOBO-TIPAKTAYHA 337ja4a CTBOPEHHS Ta
BiANpaloBaHHs Ha HaTyPHUX 00'€KTax METOM0JIOTii IOeTAaHOro paliioHanbHOro BrpoBaaxeHHs ([IPB) EE3 B
TEeXHIYHUX CUCTEMaX «BUPOOHMK-CIIOKMBAY TEIJIOBOI €HePrii», 3aCTOCYBaHHS SIKOI 103BOJISE MiIBUIIATY PiBHI
€KOJIOTiYHOI, eHepreTUYHOi i EKOHOMIUHOI e(PeKTUBHOCTI IIUxX cucteM. [Ipobema, Ha BUPIillIEeHHS SIKOi CITPSIMOBaHO
IycepTalilo: Hee(PEKTHUBHE Ta HepallioHaJbHE BUKOPUCTAHHS €HEePreTUYHMX Ta NaJMBHUX PeCypciB y cdepi
TEIJIONOCTaYaHHS, SKe NIPU3BOLUTD 40 HaJIMipHOTO 3a0pyJHEHHS aTMocepy ypOaHi30BaHUX TEPUTOPIiil BUKUIAMU

IIKiJIMBUX PEYOBYH i IAPHUKOBUX Ia3iB KOMyHAJIbHUX KOTEJIbHb Ta CKOPOYEHHIO BUYEPIIHUX [IPUPOJIHUX PECYPCIB.



O6’eKT BOCTIIKEHHS: TPOL[eCU YTBOPEHHS KOMIJIEKCHOTO €KOJIOTO~ €HEPreTUYHOro Ta EKOHOMIUHOTO e(eKTiB Bif,
BIIPOBA’)KEHHSI 3aX0IiB 3 peCypCco- Ta eHepro3dbepeskeHHs B CUCTeMax TeIlJIONOCTayaHHs i Teri03abe3neyeHHs
Oynisesb. [IpegmeT NOCiIPKEHHS: METOJI0JIOTisI I0ETaIHOrO PallioOHaJbHOTO BIPOBAKEHHS eHEProeeKTUBHUX
3axofiB B TexHiuHil cucremi (TC) «BUpoOHUK- crioxkuBay TenyioBoi eneprii (TE)» B komyHasnbHiN cepi B yMoOBax
(diHaHCOBOrO AediUTy i3 OTPMMAHHSIM MaKCUMAJIbHO MOKJIMBOTO €KOJIOT0-€KOHOMIYHOrO Ta
pecypcosbepiraioyoro epexTiB. MeToo pobOTH € 3MEHIIEHHS] HEraTUBHOTO BIIJIMBY CUCTEM KOMYHAJIbHO]
€HepreTHKY Ha JOBKIJJIS 32 PaXyHOK 3aCTOCYBaHHS Ha 00'€KTaX, SKi BUPOOJISIOTh i CIIOXKMBAIOTh TEIJIOBY €HEPTIlo,
TEXHOJIOTiI I0ETANTHOTO PallioHAILHOIO BIIPOBA/I)KEHHS eHeproe(EeKTUBHUX 3aXO0/1iB, PEKOMEHJ0BAHUX 32
pe3yJbTaTaMu eHeproaynuTy. 3aBaaHHsIMU poboTH €: 1) aHasli3 MeXaHi3MiB yTBOPEHHS €KOJIOTiYHOTO Ta
€KOHOMIYHOro eeKTiB Bifi BlipoBagkeHHs: EE3 Ha 06’eKTax, siKi BUPOOJISIIOTH i CIIO>KUBAIOTh TEIJIOBY €HEPTilo; 2)
po3pobKa anroputmy peasnisatii TexHoiorii [IPB EE3, nopiBHSHHS ii 3 TEXHOJIOTi€ OJHOYACHOTO KOMILJIEKCHOTO
BrposampkeHHs (OKB) EE3; 3) o6rpyHTyBaHHS AOLINIBHOCTI BUKOPUCTaHHS iHdopmaniiinux KkapT (IK) 3
pe3yJbTaTaMu OLIiHKU €KOJIOr0-eKOHOMIYHOI e(eKTHBHOCTI Npoleyp BIipoBaakeHHs EE3; 4) cTBopeHHs
metoposorii IIPB EE3 B TC «Bupo6HuK-croxusay TE»; 5) po3po6ka rnporpamHoro kommekcy (1K) nis
IiaTHOCTMKY €KOJIOTO-€KOHOMIYHOTO CTaHy HaTypHUX 00'eKTiB (HO), BU3HaYeHHs NapaMeTpiB i OLiHKK
edexruHocTi npouenypu [1PB EE3; 6) BinnpauoBanHs metogoJiorii [IPB EE3 B TC «Bupo6HUK-crioxkuBad TE» Ha
HO; 7) npoBeeHHs TEOPETUYHUX Ta IPUKJIAIHUX AOCiIPKEHD 3 €K0JI0ori3allii 00’eKTiB BUPOOHUKIB i CIIOXMBaYiB
TeIJIa: KOMOIHOBAaHMX CUCTEM TEIJIONIOCTA4YaHHS], «PO3YMHHUX» CHCTEM OIAJIEHHs], TPyl TUIIOBUX OyJiiBeJsib, OyiBesib
3 IeeKTaMM TEIJIOBOTO 3axXUCTy. HayKoBa HOBU3HA OTPUMAHUX PE3yJIbTaTiB, 10 BUHOCATHCS Ha 3aXMCT, [IOJISITAE B
HacTyNHOMY: 1) Briepilie HayKoBO OGI'PYHTOBAHO [IOLiIbHICTh BUKOPUCTaHHS iHPOPMAaLiliHUX KapT 3 pe3yJibTaTaMu
OIIiHKM €KOJIOTIYHOTO i EKOHOMIYHOrO e(EeKTiB Bif peasisalii Ipouesyp 0JHO4aCHOI0 KOMILJIEKCHOTO Ta
[IOETAHOTO PallioHaJIbHOTO BIIPOBAI)KEHHS eHEProePEKTUBHUX 3aX0iB B OY[iBJISX i CHCTEMAX TEMJIONOCTAYaHHS,
sKi CKJIaaloTh aHATUYHY 6a3y [1Ji1 apryMEeHTOBAaHOTO BUOOPY Kpallloi NpoLenypy IJj1sl BAKOHAHHS; 2) BIepIle
CTBOPEHO METO/I0JIOTIIO [1I0€TaIlHOTO PallioHaJbHOTO BIIPOBAI)KEHHS eHeproeeKkTuBHUX 3ax0iB B TC «BUPOOHUK-
crioxxuBad TE», sika cky1azjae TEOPETUYHY OCHOBY [1J151 BU3HAYEHHS [TapaMeTPiB Ta OLiHKU €(EeKTUBHOCTI BiNOBigHO]
NpoLenypu peasisallii eKoJ0ro-eKOHOMIYHOTO MOTeHIiaNy Liei cuctemu; 3) yIOCKOHAJIEHO MaTeMaTUYHY MOJIEJIb
L7151 OLiHKY e(PeKTUBHOCTi KOMOGIHOBAHOI CUCTEMU TEIJIONOCTaYaHHs OY[iBJIi 3 aJlbTEpHATUBHUMMU JIKepeslaMU
eHeprii BBeJIeHHSIM KPUTEPil0 KOMIIJIEKCHOTO €KOJIOT{YHOT0 i EKOHOMIYHOTO e(DEKTIB Ha OCHOBI METO/y BaroBUX
(akTopiB; 4) micTana MOJanbLUIOr0 PO3BUTKY MaTeMAaTUYHA MOZEb AJ1s1 OLIiHKYA €HEProe(PEKTUBHOCTI «PO3YMHUX»
CHCTEM OllasieHHs! OyZiBesib BpaxyBaHHSM BILIMBY Ha Hei (akTOpy COHSYHUX TEIJIOHAIXOIKEHb, IKII
BH3HAYa€eThCsl reorpadpivHyuM po3TallyBaHHsIM Oy[IiBji Ta opieHTalli€lo ii OoropopKyBaabHUX KOHCTPYKILH 32

CTOPOHaMU CBiTYy.

2. Ph.D. thesis: 206 p., 25 tables, 39 figures, 8 appendixes, 107 references. MUNICIPAL ENERGY, BUILDING HEAT
SUPPLY SYSTEMS, ENVIRONMENTAL POLLUTION, ENERGY-EFFICIENT MEASURES, ALTERNATIVE ENERGY
SOURCES, PHASED RATIONAL IMPLEMENTATION, ENVIRONMENTAL AND ENERGY EFFICIENCY. In the
dissertation, the actual scientific and practical task of creating and testing on real objects the methodology of
step-by-step rational implementation of energy-efficient measures in technical systems "producer-consumer of
thermal energy" was set and solved. Its use allows to increase the level of environmental, energy and economic
efficiency of these systems. The problem, the solution of which is aimed at the dissertation: inefficient and
irrational use of energy and fuel resources in the field of heat supply, which leads to excessive pollution of the
atmosphere of urban areas with emissions of harmful substances and greenhouse gases from communal boilers
and the reduction of exhaustible natural resources. The object of the study: the processes of the formation of
complex ecological, energy and economic effects from the implementation of resource and energy saving
measures in the heat supply systems of buildings. The subject of the research: the methodology of step-by-step
rational implementation of energy-efficient measures in the technical system "heat energy producer-consumer" in
the communal sector in conditions of financial deficit with obtaining the maximum possible ecological, economic
and resource-saving effects. The purpose of the work is: to reduce the negative impact of communal energy
systems on the environment by applying technologies of step-by-step rational implementation of energy-efficient



measures recommended by the results of an energy audit at facilities that produce and consume thermal energy.
The tasks of the work are: analysis of the mechanisms of the formation of environmental and economic effects
from the implementation of energy-efficient measures at facilities that produce and consume thermal energy;
development of an algorithm for implementing the technology of step-by-step rational implementation of energy-
efficient measures, comparing it with the technology of simultaneous complex implementation of energy-efficient
measures; substantiating the expediency of using information maps with the results of evaluating the
environmental and economic efficiency of procedures for implementing energy-efficient measures; creation of a
methodology for the step-by-step rational implementation of energy-efficient measures in the "heat energy
producer-consumer” system; development of a software complex for diagnosing the ecological and economic
condition of natural objects, determining parameters and evaluating the effectiveness of the procedure for the
step-by-step rational implementation of energy-efficient measures; working out the methodology of step-by-step
rational implementation of energy-efficient measures in the "heat energy producer-consumer" system at natural
objects; carrying out theoretical and applied studies on the greening of objects of heat producers and consumers:
combined heat supply systems, "smart" heating systems, groups of typical buildings, buildings with thermal
protection defects. The scientific novelty of the obtained results, which are submitted for defense, is as follows: 1)
For the first time, the expediency of using information maps with the results of the assessment of ecological and
economic effects from the implementation of procedures for the simultaneous comprehensive and phased rational
implementation of energy-efficient measures in buildings and heat supply systems, which make up the analytical
base for the reasoned choice of the best procedure for implementation, has been scientifically substantiated; 2) For
the first time, a methodology for the step-by-step rational implementation of energy-efficient measures in the
"heat energy producer-consumer” system was created, which forms the theoretical basis for determining the
parameters and evaluating the effectiveness of the corresponding procedure for realizing the ecological and
economic potential of this system; 3) The mathematical model for evaluating the efficiency of the combined
building heating system with alternative energy sources was improved by introducing the criterion of complex
ecological and economic effects based on the method of weighting factors; 4) The mathematical model for
evaluating the energy efficiency of "smart" heating systems of buildings, taking into account the influence of the
factor of solar heat input on it, which is determined by the geographical location of the building and the
orientation of its enclosing structures according to the cardinal points, has received further development.
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