O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0821U102976
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpamuii: 24-12-2021

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. €ppomiH Anppint BacunboBuy

2. Eremin Andrii Vasylovych

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs

Bupg, pucepranii: nokrop dinocodii

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIndp HayKoBOi crIeniaIbHOCTI: 192

Ha3Ba HayKOBOIi CIIeNiaJIbHOCTI: By#iBHMITBO Ta LMBiIbHA iHKEHEPs

T'anyss / ranysi 3HaHb!

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axucTy: 21-12-2021

CrnewniaJIbHICTD 3a OCBITOIO: Tenora3onocTayaHHs i BEHTUIIALs

Micue po6oTH 34,00yBaya: Kuiscbkuil HaLiOHATBHMIA YHIBEPCUTET Gy AiBHULITBA i apXiTEKTYpH
Kopg 3a €IPIIOY: 02070909

Micuesnaxo;pxeum:: npocriexT [ToBitpodnorcekuil, 6ya. 31, M. Kuis, 03037, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi Cleliagi30BaHOi BYE€HOI pazu). 1O 26.056.022

IToBHe HafIMeHyBaHHH Iopn,zmqﬂoi 0CO0M: KuiBChKUiT HAI[iOHAIBHUI yHiBepcuTeT Oy[iBHULITBA i

apxiTekTypu

Kopg 3a €IPIIOY: 02070909

Micqesﬂaxon)KeHHﬂ: npocnekT [TosiTpodaorcekuii, 6ya. 31, M. Kuis, 03037, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0CO0OM: KuiBchbKuii HallioHaIbHUI yHIBEPCUTET GyIiBHUIITBA i
apxiTekTypu

Kopg 3a €IPIIOY: 02070909

Micue3HaxoaKeHHS: npocrnekT [ositpodorcekuit, 6y, 31, M. Kuis, 03037, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOpPHK: 67.13.39, 67.53.23

Tema guceprauii:
1. EHeproedeKTUBHi cuCTeMH OIajIeHHs CyMiCHI i3 CTasi010 KOMIIJIEKCHOIO TEPMOMOJIepHi3allielo 6yaiBi

2. Energy efficient heating systems are compatible with sustainable integrated thermal modernization of the
building

Pedepar:

1. Byzisni i ciopynu BinHOCSTBCS 10 OCHOBHUX (QOHIB SIKi BOJIOAIIOTh HANOIIBIINM TEPMIHOM NMPUIATHOCTI 10
BUKOPUCTaHHS. ToMy 3a 4ac CBO€i eKCIlTyaTallii BIPOJIOBXK yCbOrO TEPMiHY, Bill[TIOBiTHO, CIIOCTEPIraeThC
HaMOi/IbINI PO3PYB MDK TEXHIYHUM CTAaHOM i PYHKIiOHAJIBHMMY BJIACTUBOCTSIMU OYiBJli, HANIPUKJIAL, IT'SITAECSTU
pivHOI IaBHUHY, i CyYaCHUM TE€XHOJIOTIYHO-iHHOBALilHUM piBHEM Oy[iBHUALITBA, OOYMOBJIEHVM HAayKOBO-TE€XHIYHUM
nporpecom. BusHavyasbHUMU Yy Cy4aCHOMY MacOBOMY OYZiBHUIITBI € TEXHOJIOTII MOB'SI3aHi i3 iX eHepreTuyHoI0
eeKTUBHICTIO, eHepro3bepesKeHHIM, eKoJIori3allielo, IPOCTOTO0 i HaMIiHICTIO eKCIlyaTallii Ta eK0 KOPHUCHOIO
yTusisaniero. HesanexHo Bifi 3aCTOCYBaHHS HOBITHIX €HEPro36epiraloymx pillleHb B iHKEHEPHUX CUCTEMAX
3a6e3neyeHHs1 MiKpOKJIiMaTy Ta CTyI€HsI BUKOPUCTAHHS BiTHOBJIIOBAHUX [)KEPEeJl €HEeprii, TeIJI0BUI 3aXUCT

Oy[iBeJib IOCTINHO nifBUIyeThCs. Hailbinbil eHeproeMHUMH i3 iHXXKeHEPHUX CUCTEM JKUTTE3a0e31eYeHHS €



CHCTEMHU OTAJIEHHS, SKi BUKOPUCTOBYIOTb Ginblie 50% TersioBoi eHeprii Bif 3arajbHoOi, 0 CIIOXKUBAIOTh PA30M
CHACTEMMU raps40ro BOAONOCTaYaHHS, BEHTUJIALI | KOHAUIIOHYBaHHS NOBITPSl. METOIO IUCEPTALiITHOTO
IOCJiIKeHHSs 6yJI0 TEOPETUYHE i eKCIIEPUMEHTaJIbHE OOIPYHTYBaHHS Y[ OCKOHAJIEHOI €eHeproepeKTUBHOI CUCTEMU
OIIaJIEHHS CYMICHOI i3 CTasI010 KOMILJIEKCHOIO TEPMOMOJepHi3auielo 6yaisii. Ha 0CHOBi KpUTUYHOrO aHali3y
JIiTepaTypHUX JIKepeJI i TaTEeHTHUX JOCIiIKEHb, 3TiHO 4O BCTAaHOBJIEHOI METU C(POPMYJILOBAHO 3aBIAHHS, SKi
IIOJISITAIOTh Y Pi3KO-MaTeMaTUYHOMY MOJEJIIOBaHHI TEIJIONPOBITHOCTI 32 FPaHUYHUX YMOB IIEPIIOro POy uepes
6araTouapoBy CTiHKY 30BHIIIHbOTO OTOPOPKEHHS i3 BHYTPILIHIMY BEPTUKAJIbHUMU TEIJIONIPOBOJIAMU CUCTEMU
OIlaJIEHHA Ta 3MiHAMU iIHTEHCHUBHOCTI TEILJIOBO] iHep1iii, eKCIIepUMeHTabHi JOCIiIKEHHS TEIIONPOBIGHOCTI Ta
TerIoBoi iHepii i Bepudikailist ekcriepuMeHTaNTbHUX Ta TEOPETUYHUX JTAHUX, 2 TAKOK PO3POOJIEHHSI METOOUKU
iH)XeHepHOro po3paxyHKy Ta TEXHIKO-€KOHOMIYHOr0 OOI'pYHTYBaHHsI [1JIs1 BIIPOBAI)KEHHS eHeproeeKTUBHUX
CHCTEM OIAJIEHHS CYMICHUX i3 CTaJI0I0 KOMIJIEKCHOIO TEPMOMO/IepHi3alielo 6yziBesb. O6’'€KTOM IOCTiI>KEHHS
BM3HAUYE€HO eHeproedeKTHBHI CUCTEMU OIaJIeHHS CYMICHI i3 CTas0l0 KOMILZIEKCHOIO TEPMOMO/IepHi3aliieto 6yiBami, a
IIpeIMETOM - HECTAlliOHapHi NPOL,eCH TEIJIONPOBINHOCTI Ta TEIJIOBOI iHEPLii 3a TPAHUYHUX YMOB II€PIIOTO POAY
yepes 6araTolapoBy CTiHKY 30BHIIIHbOI'O OTOPOKEHHS i3 BHYTPIIIHIMU JI>KepeslaMu TEeIJIOTH, YTBOPEHUMU
BE€PTHKAIBHUMMU N0JJABAJIbHAM i 3BOPOTHIM TPyOOIIPOBOJAMU JBOTPYOHOI CUCTEMHU ONAJIEHHS 3 TEIJIOHOCiEM. ¥
PO6OTi 3aCcTOCOBAaHO cy4yacHi Qi3uKo-MaTeMaTH4Hi Ta eKCIIepUMEHTAJIbHI METOIN TEOPETUYHUX OCIIiI>KEeHb
HEeCTallioHapHUX MIPOLIECIB TEIJIONPOBIAHOCTI 32 TPAHUYHUX YMOB IIEPIIOTO poAy Yepes3 6araTomapoBy CTiHKY
30BHILIHBOTO OTOPOKEHHS i3 BHYTPIIIHIMU J)KepeslaMU T€IJIOTH, yTBOPEHUMU BEPTUKAJIbHUMUY [TOJABATIbHUM i
3BOPOTHIM TPyOOIIPOBOAAMMU 3 TEIJIOHOCIEM IBOTPYOHOI CUCTEMU OMNajieHHs. MeTOI1 YMCeIbHOTO MOJIE/IIOBAHHS,
€KCIIEpMMEHTAJIbHUX JIab0paTOPHUX Ta HATYPHUX JIOCIIIKEHb Ha OCHOBI Cy4yaCHHUX TE€OPill IOCTaHOBKY,
BMKOHAHHSI, MAaTEMaTUYHOI OOPOOKM i OTPUMAaHHSI JOCTOBIPHUX AAHUX PE3YJIbTATIB TEIIOQPI3UYHOTO EKCIIEPUMEHTY.
BiporinHicTh OTpUMAaHMX pe3yJIbTaTiB, iX aHaJi3, BACHOBKU Ta PEKOMEHIallii 3yMOBJIE€HI 33[I0BiJIbHOIO 3015KHICTIO
Pe3yJIbTaTiB TEOPETUYHUX Ta €KCIIepPUMEHTAIbHUX JOCiIKeHb. HaykoBa HOBU3HA OTPUMAHUX PE3yJIbTaTiB [10JIsrae
y TEOPETUYHOMY OOI'PYHTYBaHHI Ta €KCIIEpUMEHTAIbHOMY MiJTBEPI)KEHH] yIOCKOHaIeHOi eHeproepeKTUBHO]
CHACTEMHU OIAJIEHHS CYMICHOI i3 CTaJIOI KOMIUIEKCHOIO TEPMOMOJEPHi3allieto 6yiBji Ha OCHOBI pO3p06J€HO1
(diznKo-MaTeMaTUYHOI MOJeJli TeIJIONPOBIAHOCTI 32 TPAHUYHUX YMOB IIEPILOTO POAY Yepe3 KOHCTPYKIIO
GaraTouapoBoi pi3HOPiAHOI CTIHKY 30BHIIIHBOTO OTOPO/I’KEHHS! i3 BHYTPIIIHIM JIPKEPEJIOM TeIJIOTH Y BUTJISIA]
BEPTUKAIbHUX [10JABAJIBHOTO i 3BOPOTHOTO TPYOOIIPOBO/IiB CUCTEMHU OMNAJIEHHS i3 TEIJIOHOCIEM, BOJ010, B CEPEIUHI
HUX, TEOPETUYHOTO OOI'PYHTYBAHHS i €KCIIEPUMEHTAJIBHOTO MiTBepIyKEHHS NifgBuieHHs 10 10 % Tennosoi iHepii
3aIPOIIOHOBAHOI KOHCTPYKIii CTIHKY 30BHIIIHBOTO OrOPOAKEHHS 13 30epesKeHHsIM BiHOCHO BUIIOI i cTasoi
TEeMIIEpaTypH y TOBILi KOHCTPYKLUii TPy NepioguyHuX pisKMX 3MiHaX 30BHILIHIX TEIJIOBUX BILJIMBIB, 0COOJIMBO IIPU
MiHIMaJIbHUAX T€MIIEpPaTypax HaBKOJMIIHbOTO CEPENOBUILA, A00 iHTEHCUBHOCTI COHSTYHOTO BUIIPOMIHIOBAHHS.
YIIOCKOHAJIEHO METOAMKY €KCIIEPUMEHTABHUX JOCIII)KEHb TEIJIONPOBIIHOCTI 32 TPAaHUYHUX YMOB [1EPLIOrO POy
yepe3 3alPOIIOHOBAaHy KOHCTPYKIIilo 6araTomapoBoi pi3HOPiAHOI CTIHKYM 30BHIIIHBOTO OTOPO/I’KEHHS Ta HabyIu
[IO/IQJIBIIOTO PO3BUTKY HayKOBE OOI'PYHTYBAHHS CTaslol KOMIJIEKCHOI TEpPMOMO/Ie€pHi3allii 6y/iBesib Ha OCHOBI
eHeproe(pEeKTUBHUX CUCTEM OIaJIEHHS CYMiCHUX i3 CTasIo0 3MiHOIO KOHCTPYKIil CTiHM 30BHIIIHBOTO OTOPOJIKEHHS 3
IiABUILEHHSIM TEIJIOBOI iHepuii Oy iBii Ta eHepreTUYHOi, eKOJIOTIYHOI i eKCITyaTaniiiHoi e(eKTUBHOCTI IKepesia
TEIJIOTU i CHCTEMU OIAJIEHHS B LIIJIOMY.

2. Buildings and structures are among the fixed assets that have the longest shelf life. Therefore, during its
operation throughout the term, respectively, there is the largest gap between the technical condition and
functional properties of the building, such as fifty years ago, and the current technological and innovative level of
construction, due to scientific and technological progress. Technologies related to their energy efficiency, energy
saving, greening, simplicity and reliability of operation and eco-friendly utilization are decisive in modern mass
construction. Therefore, regardless of the application of the latest energy-saving solutions in engineering systems
to ensure the microclimate and the degree of use of renewable energy sources, thermal protection of buildings is
constantly increasing. Thus, not only buildings of the 60s and 90s of that year need complex thermal
modernization, but also buildings of a much younger age, and it is probable that this process is sustainable for the
same building. The aim of the dissertation research was the theoretical and experimental substantiation of the



improved energy efficient heating system compatible with the sustainable complex thermal modernization of the
building. Based on a critical analysis of literature sources and patent research, according to the goal formulated
tasks, which are physical and mathematical modeling of thermal conductivity under boundary conditions of the
first kind through a multilayer wall of the outer enclosure with internal vertical heating pipes and changes in
thermal inertia intensity. Thermal inertia and verification of experimental and theoretical data, as well as the
development of methods of engineering calculation and feasibility study for the introduction of energy-efficient
heating systems compatible with sustainable integrated thermal modernization of buildings. The object of study is
energy efficient heating systems compatible with sustainable integrated thermal modernization of the building,
and the subject - non-stationary processes of thermal conductivity and thermal inertia under boundary conditions
of the first kind through a multilayer wall of external enclosure with internal heat sources formed by vertical
supply and return. Modern physical-mathematical and experimental methods of theoretical researches of
nonstationary processes of thermal conductivity under boundary conditions of the first kind through a multilayer
wall of an external protection with the internal heat sources formed by vertical supply and return pipelines with
the heat carrier of two-pipe heating system are applied. Methods of numerical modeling, experimental laboratory
and field research on the basis of modern theories of formulation, execution, mathematical processing and
obtaining reliable data on the results of thermos physical experiment. The probability of the obtained results, their
analysis, conclusions and recommendations are due to the satisfactory convergence of the results of theoretical
and experimental studies. The scientific novelty of the obtained results lies in the theoretical substantiation and
experimental confirmation of the improved energy efficient heating system compatible with sustainable complex
thermal modernization of the building on the basis of the developed physical and mathematical model of thermal
conductivity under boundary conditions of the first kind. Of return pipes of heating system with coolant, water, in
the middle of them, theoretical substantiation and experimental confirmation of increase to 10% of thermal inertia
of the offered design of a wall of an external protection with preservation of rather higher and constant
temperature in a design thickness at periodic sharp changes of external thermal influences, especially at the
minimum ambient temperatures, or the intensity of solar radiation. The method of experimental studies of thermal
conductivity under boundary conditions of the first kind has been improved due to the proposed design of a
multilayer heterogeneous wall of external enclosure and further substantiation of scientific substantiation of
sustainable complex thermal modernization of buildings on the basis of energy efficient heating systems. And
operational efficiency of the heat source and the heating system as a whole.
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