O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0824U002533
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 12-07-2024

Craryc: Haka3 npo Bugady gumnioma

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Tony6enko Onekcanap OsekcaHapoBUY

2. Oleksandr Holubenko
KBasmigikamis:
Imentudikarop ORCID ID: 0000-0002-1419-4980
Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoOBOi CHIELiajIbHOCTI: 144

Ha3zBa HayKoBOi creniaIbHOCTI: TemnsoeHepreTrka

lanyss / ralesi 3HaHb. €JIEKTPUYHA iHXKeHepis

OcCBiTHBO-HayKOBa Mporpama 3i CreniaJbHOCTI: TemioeHepreTika

JaTa 3axHCTy: 06-09-2024

CnenianbHICTD 32 OCBITOIO: TernoeHepreTuka

Micue po6otu 3,qo6yBaqa: HanjionasnpHui TeXHIYHUI YHIBEPCUTET YKpaiHU "KniBCbKUM MO TEXHIYHUN

iHcTuTyT imeHi Irops Cikopcbkoro”

Kopg 3a €IPIIOY: 02070921

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

dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BY€HOI pagHy (pa30Boi creniaai3oBaHOl BYEHOI pagu). 10 26.002.187; ID
6538

IloBHE HaliIMEHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuii TexHiuyHuil yHiBepcuteT Ykpainu "KuiBchKuit

MOJIITEXHIYHUN iIHCTUTYT imMeHi Irops Cikopcekoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npociekT bepecTeiichKuii, oyx. 37, Kuis, 03056, Ykpaina
dopma BiracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

IV. BizomocTi nIpo niznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuit TexHiuyHuil yHiBepcuteT Ykpainn "KuiBchKuit

NOJIiTeXHIYHM iHCTUTYT iMeHi Iropst Cikopcbkoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT bepecreiicbkuii, 6yz. 37, Kuis, 03056, Ykpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

V. BimoMocTi npo guceprariio
MoBga guceprTaliiii: Vkpaincbka
Koau TemaTHYHHUX PYOPHK: 44.09.39

Tema gucepranii:
1. OuiHIOBaHHS BIUIMBY IIOBEAiHKOBO-€KCIIyaTaliliHuX (aKkTopiB Ha piBeHb eHeproedeKTUBHOCTI OyiBii 3a

JOIIOMOTOI0 ,HI/IHaMi‘IHOI‘O MOOEJIIIOBAHHSA

2. Assessment of the influence of behavioral and operational factors on the level of energy efficiency of the building
using dynamic modeling

Pedepar:

1. ¥V BeTyni guceprallii BUCBITJIEHO aKTyaJIbHICTh TEMU JOCIIIKEHH, ii 3B'130K 3 HAYKOBMMMU IIPOrpaMaMu, METY,
3aBJaHHS, 00'€KT, IPEIMET Ta METOAM OCJIiTKEHHS, HAYKOBY HOBU3HY Ta IIPAKTUYHE 3HAYEHHS PE3YJIbTATiB,
arpobatito nuceprauii Ta nmy6ikanii 3mo6ysava. [lepmuil po3zis IPUCBIYEHO aHAIi3y TEOPETUYHUX aCIIeKTiB
eHeproedeKTUBHOCTI 6yziBesb. Po3risiHyTO KJII040Bi HOpMaTUBHI JOKYMEHTU YKpaiHu Ta €C, cucTeMu 3eJ1eHOi
ceprudikalii Ta Iporpamu €eHepreTUYHOro MOJENIOBaHHS, ceper, aKux Buopano DesignBuilder nis nopansmoro
IOCJIiIPKEeHHS. BUCBITIIEHO HANIPSIMKY CY4aCHUX JOCIIiIKEHbD y rajy3i eHeproedeKTUBHOCTI Oy iBesb B YKpaiHi Ta
3aKOPMIOHOM, 30kpeMa y €sporti Ta CILIA. Oco6auBy yBary NpuzijeHo JOCIiIKEHHIO TeNJIOBTPaT, IapaMeTPUYHOMY



aHaJIi3y BIIMBY 30BHIIIHIX Ta BHYTPILIHIX (aKTOPiB Ha €HeproeeKTUBHICTb OyiBesb, EKOHOMIYHOMY aHAJi3y
3aX0/1iB 3 €Hepro3depeskeHHs Ta BIUIUBY [10BEIiHKY KOPUCTYBauiB. [Ipyruil po3zin onucye 06'€eKT JOCIIPKEHHS ~
Koy B IBaHo-®paHKiBChKill obsacTi. OnrcaHi apxiTeKTypHi 0COOIMBOCTI, OTOPOIKYBaJIbHi KOHCTPYKIi, rpadik
eKCIulyaTalii OyiByi Ta y3arajlbHEHHsI OTPUMAHMX Pe3yJ/bTATiB Ha iHIII WIKiAbHI OyAiBii. JleTaibHO PO3IJISHYTO
nporpamy DesignBuilder, ii npuHnunu po6oTty, OCHOBHI BXifHi faHi, kjiimatnyHa 6a3a IWEC, MaTemaTuiHa MOZEJIb
EnergyPlus Ta yucsoBi napametrpu Mogeri. BepugikoBano 6a30By Mojieb 1J1s1 OLiHKY BILJIMBY IiABUILIEHHS PiBHS
TeI10i30J111i1, BCTAHOBJIEHO, 1O 1€ TO3BOJISIE 3HU3UTHU CIIOKUBAHHS eHeprii Ha onaneHHs Ha 48,9% ta 55%. Tperiii
PO3iJ MPYCBAYEHO KOMIUIEKCHIN OLiHI BIVIMBY BapiaTUBHOCTI PEXKMMIB OIaJIEHHS HAa €HEPrOCIIOKUBAHHS,
TEIJIOBUI KOMQOPT Ta MOTYXHICTb CCTEM OIaJIEHHS B LIKOJIax. BUKOPUCTaHHS peKuMy OIajieHHs 3 [IPOBAJIOM Ha
4 0 B HepobOUi rolMHU [03BOJISIE 3a0WAnuTy 23-27% eHeprii, a peryJiloBaHHsI 32 pO3KJaloM 3aHsTh — JOJATKOBO 1,8-
4,2%. BripoBapKEHHS PEXXUMIB OIAJIEHHS 3 IPOBAJIOM BUMarae 306iIbIIE€HHS OTY>KHOCTI CUCTEMMU 1711 KOMIIEHCalLii
nepexony no pobouoi remrnepaTtypu. AHasniz PMV nokazas, 1o peskum 3a pO3KJIaZioM 3aHSTh € IIePCIIeKTUBHUM
3aX0/I0M 3 €HeprosoepeskeHHs, Xo4a i CKyIafHUM Yy peasisaLii. YeTBepTuil po3zis aHasisye ekciyaTaliio MKOoJU B
yMOBaxX HEMOBHOI 3alHATOCTi. OKpeMO NOCiIKEHO KIacTep 3 I'SITU IPUMIlLEHb, CePef IKUX TPU €KCILTyaTyoThCS,
a peliTa 3akoHCcepBOBaHi. Halle(eKTUBHIIIMM BUSIBUJIOCS BEPTHUKAJIbHE PO3MillleHHS NpUMillleHb. AHaJIi3 10Ka3aB,
110 TpOTrpama po3paxyBsaja HaJTo IOTY>KHY CUCTEMY onajsieHHs. [1icyig KopeKuii HOTy>KHOCTi BUSIBUJIOCS, 1O
CHCTeMa He 37aTHa 3a0e31eurTy KOM(POPTHI YMOBHU 3a >KOLHOTO rpadiky onaneHHs. Pi3Hi 3ax01y 1J1s [IOKpalleHHs
KOMQOPTY, TaKi 4K yTeIJIEHHS BHYTPIIIHIX CTiH Ta NiJBULIEHHS MOTY>KHOCTI ONaJIEHHS, OCIiIKYBalInCs, IPOTE
>KOZIeH He 3a6e3I1e4rB IOBHOTr0 KOM(OPTY IIPOTSITOM BChOTO OIAJIIOBAJIbHOTO Nepioy. AHasli3 €eHeproCro>KUBaHHS
I10Ka3aB, 110 30ibIIEHHS [IOTYXHOCTI CUCTEMU OIlajleHHs [IPU3BOJUTH [I0 3POCTaHHS CIIO>KUBAHHS eHeprii Ha 77%.
OmnasneHHs CcycCifHiX TpuMileHb 36i1b11yBao crioxkuBaHHs Ha 100-200% 6e3 3a6e3neueHHst KoMPopTy. [301411is

BHYTPIIIHIX CTiH 3HIKyBaJla €eHEPrOCIIOKMBAHHS, ajle He 4O0Csrana IOBHOrO KOMQOPTY.

2. The introduction of the dissertation highlights the relevance of the research topic, its connection with scientific
programs, the goal, objectives, object, subject, and research methods, as well as the scientific novelty and practical
significance of the results, the approval of the dissertation, and the applicant's publications. The first chapter is
devoted to the analysis of theoretical aspects of building energy efficiency. Key regulatory documents of Ukraine
and the EU, green certification systems, and energy modeling programs are reviewed, with DesignBuilder selected
for further research. Modern research directions in building energy efficiency in Ukraine and abroad, particularly
in Europe and the USA, are highlighted. Special attention is paid to studies of heat loss, parametric analysis of
external and internal factors affecting building energy efficiency, economic analysis of energy-saving measures,
and the impact of user behavior. The second chapter describes the research object—a school in the Ivano-
Frankivsk region. The architectural features, building envelope, operational schedule, and generalization of the
results to other school buildings are described. The DesignBuilder program, its working principles, input data,
IWEC climate database, EnergyPlus mathematical model, and numerical parameters are discussed in detail. The
baseline model is verified to assess the impact of improved insulation, showing energy savings of 48.9% and 55%
for heating. The third chapter focuses on a comprehensive assessment of the variability of heating regimes on
energy consumption, thermal comfort, and the required heating system capacity in schools. Using a heating
regime with a 4°C setback during off-hours can save 23-27% of energy, while scheduling according to school hours
can save an additional 1.8-4.2%. Implementing heating regimes with setbacks requires increasing the system's
capacity to compensate for temperature transitions. PMV analysis showed that scheduling according to school
hours is a promising energy-saving measure, albeit complex to implement. The fourth chapter analyzes the
operation of a school building under partial occupancy conditions. A cluster of five rooms, three of which are in
use while the others are conserved, is studied. Vertical room placement proved to be the most efficient. The
analysis revealed that the program calculated an excessively powerful heating system. After adjusting the capacity,
it was found that the system could not ensure comfortable conditions under any heating schedule. Various
improvement measures, such as insulating internal walls and increasing heating capacity, were examined, but none
provided complete comfort throughout the heating period. Energy consumption analysis showed that increasing
the heating system capacity led to a 77% rise in energy use. Heating adjacent rooms increased consumption by



100-200% without providing comfort. Insulating internal walls reduced energy consumption but did not achieve
full comfort.
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BrnpoBaakeHHS pe3yJIbTaTiB AHCEPTalLii: BipoBakeHHs He IIaHyeThCs



3B'S130K 3 HAYKOBHMH TEMaMH:

VI. BizoMocTi mpo HayKOBOr0 K€PiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)

BaacHe IlpizBume Im's I1o-6aThKOBI:
1. lemko Banepiit IBaHOBMY

2. Valeriy Deshko

KBasigikamis: 1.1, npodecop, 05.14.06
I,ILeHTI/I(l)iKaTop ORCID ID: 0000-0002-8218-3933
JoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO0H: HanjioHanbHuit TexHiuyHuil yHiBepcuteT Ykpainu "KuiBchKuit

MOJITEXHIYHU IHCTUTYT iMeHi Irops Cikopcekoro”

Kog 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT Bepecreiicbkuii, 6yg. 37, Kuis, 03056, Ykpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBriHHS: MiHicTepCcTBO OCBITH | HayKK YKpaiHu

Inentudikarop ROR:

VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. @ianko Harasnisgs MuxaiiiBHa

2. Natalia Fialko

KBasigikanis: x. r. u., npodecop, 05.14.06

InenTudikarop ORCID ID: 0000-0003-3967-2421

JoparkoBa indopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: IHcTUTYT TexHiuHOi Temnodisuku HarionansHoi akasemii Hayk
Ykpainu

Kopg 3a €IPIIOY: 05417118

Micue3HaxoaKeHHS: ByJ1. Mapii Kansicrt, 6yg. 2-a, Kuis, 03057, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂZ HanjjonanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBume Im's Ilo-6aTbKOBI:

1. Topo6eup Banepiit ['puropoBuy



2. Valeriy Gorobets
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JoparkoBa iHdopmamist:
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IIPUPOJIOKOPUCTYBaHHS YKpaiHu

Kopg 3a €IPIIOY: 00493706

Micue3HaxoaKeHHS: By ['epois O60ponu, 6y, 15, Kuis, 03041, Vkpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:
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NOJIiTeXHIYHMI iHCTUTYT iMeHi Irops Cikopcbkoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT Bepecreiichkuii, 6yx. 37, Kuis, 03056, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayK1 YKpaiHu

InenTudikarop ROR:
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2. Olena Shevchenko

KBasigikamis: . . n., 05.14.01
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dopma BiracHOCTI: JlepxasHa

Cdepa yllpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3akar04Hi BimoMocTi
BiiacHe IIpi3Buine Im'sa ITo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi
rOJIOBYIOYOrO Ha 3aCiflaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZJaJIbHUM 32 PEECTpalLilo HayKoBoi

OisIIBHOCTI

Bespopnuit Muxanino KoCcTSHTMHOBUY

Bespopauit Muxainno KOCTIHTUHOBUY

T'ony6enko Onekcanap OnekcanapoBUY

VKpIHTEI

FOpuenko Tetsana AHaTosiiBHA



