O6s1ikoBa KapTKa aucepTanii (OK]I)

Wadp cnenpapn: 1P 26.002.28
Bigkpura

Bup, nucepranii: 08

Jlep>kaBuuit 061ikoBHI1 HOMep: 0823U100383

Jara peecrpauii: 16-06-2023

1. BizomocTi npo 3706yBava

IIB (yxp.): flueHko OneHa IropisHa

IIB (aura.): Yatsenko Olena I.

[ludp cneniasbHOCTI, 32 KOO BifAbyBCca 3axucT: 144

JIara 3axucry: 13-06-2023

Ha 3106yTTs HayKoBoro cTyneHs: Jlokrop dinocodii (1.¢in)

CnenjianbHiCTh 32 0CBiTOI0: EHEPreTUYHUI MEHEIPKMEHT

2. BimomocTi npo ycraHoBy, opraHisaio, y BYeHii paji skoi Bii6yBcs 3aXuCT
Hasga opranizauii: HauionanbHuit TexHiYHU# yHiBepcuTeT YKpaitu "KuIBChKUi MOJTeXHIYHUI IHCTUTYT iMeHi Irops
Cikopcbkoro”

IignopsaxoBa”icTs: MiHICTEPCTBO OCBITH i HayKU YKpaiHK

Kop €IPIIOY: 02070921

Anpeca: npocniext Bepecreiichkuit, 6yz1. 37, M. Kuis, 03056, YkpaiHa

Tenedon: 380442367989

Tenedon: 380442044862

Tenedon: 380442049494

E-mail: mail@kpi.ua

WWW: https://kpi.ua/



3. Binomocri npo opraHisaiio, e BUKOHYBaJacs (FoOTyBajacs) AucepTranis

Hagga opramnisanii: Harjionansuuit Texuivnmit ynisepeuret Yrpainu "KuiBCbKUit MosliTexHiyHuit iHCTUTYT iMeni Irops
Cikopcbkoro”

ml'.nopu}.utonauiﬂb: MiHicTepcTBo ocBiTH | Hayku YKpainu

Koz €1PTI0Y: 02070921

Anpeca: npocniext Bepecreitchkuit, 6y, 37, M. Kuis, 03056, Ykpaina

Tenedon: 380442367989

Tenedon: 380442044862

Tenedon: 380442049494

E-mail: mail@kpi.ua

WWW: https://kpi.ua/

Hassa opranisauii: HauioHanbHuit TexHiuHmMit yHiBepcuTeT YKpaityu "KHiBCbKHMit TOITEXHIYHUIA iIHCTUTYT iMeHi [rops
Cikopcbkoro"

MignopsaxoBanicTh: MiHicTepcTBO OCBITH i HayKu YKpaiHu

Kop €IPIIOY: 02070921

Anpeca: npocnekt Bepecreicbkuit, 6ya. 37, M. Kuis, 03056, Ykpaina
Tenedon: 380442367989

Tenedon: 380442044862

Tenedon: 380442049494

E-mail: mail@kpi.ua

WWW: https://kpi.ua/

4. BigpomocTi npo opraHi3aiiiio, ie npaifioe 3106yBay

Ha3ssa opranisauii: HaljioHanbHUIt TeXHIYHMI yHiBepcUTeT YKpalHu "KHIBCbKHUIT MONITEXHIYHMIT IHCTUTYT iMeHi Iropa
CikopcbKoro"

IizgnopsiakoBaHicTh: MiHICTEPCTBO OCBITH i HayKH YKpaiHu

Koz €EIPIIOY: 02070921

Anpeca: npocnekTt Bepecreicbknit, 6ya. 37, M. Kuis, 03056, Ykpaina

Tenedon: 380442367989

Tenedon: 380442044862

Tenedon: 380442049494

E-mail: mail@kpi.ua

WWW: https://kpi.ua/

5. HaykoBi KepiBHUKH Ta KOHCYJIbTaHTH

HaykoBi KepiBHHKH

Jlewko Banepiit IsaHoBuY (4.T.H., npodecop, 05.14.06)



6. Opiniitni omonenty Ta peueH3eHTH
Odiniitai ononentn

FopoGeun Banepiit [puroposuy (n.1.1., npodecop, 05.14.06)

®ianko Haranis Muxaitnisna (m.1.1., ynen-kop., 05.14.06)

Penenszentu

Cepena Bosognumup BonoguMuposuy (K. T. H., 011, 05.14.06)

llleByenko Onena MukosnaisHa (k. T. H., 05.14.01)

7. IliZCyMKH ZOCJIiAKEHHS Ta KiJIbKICHI MOKa3HUKH

Migcymrn gocmipxenns: 13 - HoBuit HanpsaMok y Hayui i
Kinekicts my6aikanii: 20

TeXHilli

KinekicTs cTopinok: 150 KinbkicTh nmareHTis:

KinpkicTs fogatkis: 1 Brnposajykenns peaynbTatis poGoru: 3
Lmiocrpanii: 55 MoBga noxkymenTa: YKpaiHCbKa

Ta6uui: 18 3B'a30K 3 HayKoBUMH Temamu: N2 0117U000469, N2
Cxemn: 0119U100670, N2 0120U102168

BuxopucraHi nepmoaskepena; 112

8. Inpgexc YK TremaTuyHuX py6puxk HTI

Inpexc YIK: 620.9:662.92; 658.264, 620.91/.98, 697.1, 620.91:697.1
TemaruyuHi py6pukn: 44.31.35, 44.09.03, 67.53.21

9. Tema Ta pedepaT gucepranii

Tema (Yxp.)

EHepreTHyHi MOKa3HUKU JUHAMIYHUX PEXUMIB OyAiBJli Ta iHKEHEPHUX CHCTEM

Tema (aHrJ1.)

Energy indicators of dynamic modes of buildings and engineering systems

Pedepar (yxp.)

Jluceprauis Ha 306yTTs HayKOBOrO CTyneHs Aokropa ¢inocodii 3a cneuianbhictio 144 Tennoenepretuka. - HauioHansHui
TeXHiYHU# yHiBepcuTeT YKpaiHu «KUIBCbKMit MoniTexXHiuHMit iHCTUTYT iMeHi Iropst Cikopcbkoro» MiicTepeTsa OCBITH | HayKu
Ykpainu, M. Kuis, 2023. Y BeTyni aucepTauii BUCBITJIEHO aKTyaJIbHICTh TEMH JHOCJIDKEHHS Ha CbOTOAHIIIHIM JeHb Ta 3B'A30K
po6OTH 3 HAyKOBMMM NpOrpamamu, rnanamu i remamu. CHopmysIbOBAHO METY, HAYKOBE 3aBJaHHsl, 0G'EKT, MPEMET Ta METOU
JIOCTI/IKEHHS, BU3HAYEHO HAyKOBY HOBM3HY Ta MPAKTHYHE BHAYEHHS OTPUMAHMX DPE3y/bTaTiB, WO MiATBEPUKEHE aKTaMu
BMPOBA/PKEHHS Pe3yJIbTaTiB, NMPEJICTaBIeHo JiaHi npo anpoGauilo Anceprauii Ta HasBHI ny6ikauii 3 OKpecJeHHIM 0COBHCTOro
BHECKY 3/100yBaya. Y mepiioMy posziini suceprauii npoBeZieHO OrJIA/ Ta aHAi3 CyYaCHMX JAAHUX LIOJ0 €HEPreTUYHOro CTaHy
GyaiBeJIbHOTO CEKTOPY KpPaiHU, PO3IJIAHYTO GYAIBJIO SK CKIaJIHY €HEPreTHYHy CHCTeMy Ta MPOaHai30BaHO CyyYacHi miaxoau 1o
BU3HAYEHHs 1l EHEPreTHYHUX IMOKA3HMKIB Ta aKTyasbHi TeHeHuii niaBUuenHs il eneproeeKTHBHOCTI, HaBeIeHO JliTepaTypHUi
OIS 3 MATaHb OPraHizauii pexXuMiB poGOTH iHXEHEPHHX CHCTEM, /ie OKPECIeHO OCHOBHi (PakTOpH sKi BILUIMBAIOTbL HA BUGIp
ONTUMAJIBHOTO DEXUMY POGOTH CHCTEMM OMNaJeHHs Ta BeHTWIAWL Y ApyroMy posaini muceprauil HaBefieHi METOAMKH
BU3HAYEHHS EHEPreTMYHUX IMOKA3HUKIB JMHAMIYHUX PEXMMIB GyAiBeJib, SIKi BKJIIOYAIOTL PO3POOKY €HEepreTHYHMX Mojeneil Ha
Gasi crieuiasi3oBaHUX NPOrPamM Ta EKCIEPUMEHTANIbHI MiJXOAM I OLIHKM [MOKA3HUKIB TEroBOro KOM(OpTy BCepesuHi



6ynisens. Tpeacrasneno Tpu ABTOPCBKi €HEPreTUUHi MOJesNi, ABi 3 SKHUX CTBOpPeHi Ha 6asi nporpamHoro npoaykty EnergyPlus Ta
:Z.;:p;wi;ab::3i;:4n:z;aﬂuent. Takox, o.nucauo. METOJIMKH nposfnennx JABOX €KCMEPUMEHTAJILHUX JOCTIUKEHb: AMHAMIKK 3MiHU

TYPH Ta JUHAMIKM 3MiHM KoHUeHTpauii CO2 3a nepepuBYacTOro peXHUMY OMajeHHA MpUMimeHs. Y
TPCTITOMy posziini ucepTauii NpoBeAEHO aHasi3 BIIMBY PEXUMIB POBOTH {HKEHEPHUX CHCTEM Ha eHEPreTHyHi MOKA3HUKU
AOCIZKYBaHMX MPUMIlLleHb Ha OCHOBI MoJieNel, CTBOPEHUX y nporpamHomy cepenouili EnergyPlus. lpeacrasneHo pesynsrati
CKCIePUMEHTAIbHUX JOCIXKEHD, AKi 33aCTOCOBaHi B €HepreTUYHUX Mojiensx. LsxoM MojientoBaHHs OLIHEHO BIUJIMB COHAYHUX
TEMJIOHANIXO/KEHb Ta PEXWMY MOBITPOOOMIHY Ha eHepreTHYHi MOKAa3HWUKU KUTJIOBOTO MpuMiltenHs. HasefieHo peaysnbTaTy
aHanizy enepreTMYHOl eeKTMBHOCTI 3ACTOCYBaHHS MEPEPUBYACTOTO PEKUMY OMANCHHS /U KUTIOBOTO MPUMILIEHHS Ta
rpoMaacbkol  GyAiBai. PesynbraT eKCriepeMeHTaNbHUX JOCTIUKEHb MO03BOMMAM BU3HAYMTH (DaKTUYHY AMHAMIKY 3MiHM
BHYTPIlIHbOI TeMIePaTypu, KoHueHTpauii CO2 Ta piBHA MOBITPOOGMiHY B FOAMHM BUKOPUCTAHHSA Ta HEBUKOPUCTAHHA MPUMILIEHD
TMiJl BIUIMBOM EKCIUTyaTalifHUX XapaKTepPUCTHK Ta MOTOAHMX YMOB. BIUIMB pajiiauifiHoi CKIaioBoi COHAYHUX TEMNIOHAXOKEHD
Ha TEMJIOBUI CTaH NpPUMIllEHb KBAPTUPU 3a Pi3HOI OpieHTauil OrOpOUKYBAaJbHUX KOHCTPYKUi# 3a CTOpOHamu cBity 6yso
AOCJIJKEHO UIISIXOM aHaNi3y Ppe3ynbTaTiB €HEPreTMYHOTO MOMEJIOBAaHHS TEMJIOBOrO HABAHTAXEHHA Ta TEMIMEPAaTypu Ha
BHYTPIIIHIX MOBEPXHSX 30BHIUIHIX Ta BHYTPIWHIX CTIH KIMHAT fUIA BOX PEXMMIB POBOTH CUCTEMM OMasleHHsA: MOCTifAHOro Ta
NepepuBYaACTOro. AHaJIi3 BIJIMBY MOBITPOOGMIHY Ha €HEePETUYHI MOKa3HUKKU MPOBOAMBCA HAa 6asi paay mMifxoAis A0 3ajaHHA
TOBITPOOGMIHY BCEPEAMHI XMIOBUX MPUMIlLeHb, 3TiJHO HOPM, PEKOMEH/IOBAHMX AilouMMH cTaHxapTamu (ASHRAE Std 62.2-2019,
EN 16798-1:2019 Ta ykpainchkum JIBH B.2.2-15:2019), Ta 3a pe3y/nbTaTaMu €KCMEPEMEHTAIBHOTO AOCTIIKeHHA (paKTU4HOI
KPATHOCTI Y NPUMileHHSAX. Y YeTBepTOMY Po3aiini auceprauii Ha 6asi CFD-MO/IENOBaHHA BUBHAYANUCA EHEPTeTUYHI MOKa3HUKH
po6oTH mifcucTeMy TerioBifaYi. [IpeacTaBneHo pesyabTaTH AOCTIKEHHS WBUIKOCT pO3irpiBy Ta OXOJIO/UKEHHSA NMPUMIILLEHHSA
NPU 3aCTOCYBAHHI MEPEPUBYACTOrO PeXHMY omnasieHHs. Ha 6a3i cTBopeHol Mojesni 6y/0 MpoaHasi3oBaHO CKJIAJIOBY 3arajbHOL
edexTnBHOCTI, fIKa Bi/NOBiAaE 3a BepTHKaNbHMI Npodinb PO3NOJINEHHS TEMIepaTypy TNOBITPA Y NpUMilieHHi. PesynbTaTy
AOCTI/PKEHb TEPEAAHO A0 BUKOpUCTaHHS [O "Acoujauis eneproayautopis Vkpaiuu®, A1 «[lepkaBHUI HayKOBO-AOCIiMHMI
IHCTUTYT 6yAliBENIBHUX KOHCTPYKIL|», 2 TAKOXK BUKOPUCTOBYIOTHCS B HABYaJIbHOMY MPOLECi MPH MiAroTOBL| CTYAEHTIB HaBYaIbHO=
HayKOBOTO iHCTUTYTY aTOMHOI Ta TernoBoi eHepreTKu «KIII» iM. Irops Cikopcbkoro Ha Kadenpi «TensoBoi Ta abTepPHATHBHOT
eHepreTukm». [pakTMYHE 3HAYCHHS OJICPXKAaHWUX Pe3y/IbTaTIB MiATBEPUKYEThCS AKTAMK BIPOBA/LKEHHS PE3YNbTATIB MOCHIUKEHb.
KioyoBi coBa: eHeproe)eKTUBHICTb, EHEProcroXuBaHHs, GyMiB/li, eHEpPreTMYHi MOKA3HMKH, (HXEHEePHi CHCTeMH, cucTema

OMaJIEHHS!, EHEPreTUYHEe MoJeNoBaHHA Gyaisensb, BeHTUNALis, EnergyPlus, cumynsauis, Ansys Fluent, CFD-monens, migcucrema
TEMJIoBiiavi, Teruionepeaaya.

Pedepar (aHri.)

The dissertation on completion of the Doctor of Philosophy degree on specialty 144 - Heat power engineering. National
Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute” Ministry of Education and Science of Ukraine, Kyiv,
2023. The introduction of the dissertation provides the relevance of the topic and the connection of the work with research
projects, plans and topics. The purpose, scientific task, object, subject and methods of research are presented, the scientific
novelty is defined, the practical value of the obtained results is confirmed by implementing acts, the data on approbation of the
dissertation and available publications where personal contribution is outlined are presented. In the first section of the
dissertation current data on the energy status of the construction sector are analyzed, building as a complex energy system is
considered, modern approaches to energy performance determination and current trends in energy efficiency are reviewed, as
well as organization of engineering systems operation and the main factors influencing the choice of the optimal operation
mode for heating and ventilation system are outlined. In the second section of the dissertation the methods for energy
performance of buildings dynamic modes determination which include the development of energy models based on specialized
software and experimental approaches to assess the indicators of thermal comfort in buildings are presented. Three author's
energy models are presented, two of which are based on EnergyPlus software and one is based on Ansys Fluent. Also, methods
of conducting two experimental researches at an intermittent heating mode in residential premise are described: monitoring of
internal temperature dynamics and CO2 concentration dynamics. In the third section of the dissertation the analysis of
engineering systems operation modes influence on energy performance of studied premises on the basis of the created in the
EnergyPlus software environment models is carried out. The results of experimental researches applied in energy models are
presented. The influence of solar heat gains and air exchange mode on the energy performance of the residential premise is
estimated by modeling. The results of intermittent heating mode energy efficiency analysis for residential premise and public
building are given. The influence of the radiation component of solar heat gains on the thermal condition of the apartment with
different cardinal direction of enclosing structures was studied by analyzing the energy modeling results of heat load and
temperature on the inner surfaces of external and internal walls under constant and intermittent heating modes. The analysis of
air exchange impact on energy performance was conducted on the basis of few approaches to air exchange setting inside
residential premises according to the values required by the current norms (EN 16798-1:2019, ASHRAE Std 62.2:2019 and DBN V.
2.2-15:2019), and according to the results of an experimental study of the air change rate in these premises. In the fourth section



of the dissertation the energy performance of the heat emission system is determined on the basis of CFD-modeling. The results
of the room heating and cooling rate study during intermittent heating mode are presented. On the basis of the created model
the part efficiency level for a vertical temperature profile is analyzed. The research results were transferred for use in NGO
«Association of Energy Auditors of Ukraine», and State Enterprise “The State Research Institute of Building Constructions”.
Results are also used in the educational process of the Igor Sikorsky Kyiv Polytechnic Institute at the Department of Thermal
and Alternative Energy. The practical significance of the obtained results is confirmed by the implementing acts. Keywords:
energy efficiency, energy consumption, building, energy performance, engineering systems, heating system, building energy
modeling, ventilation, EnergyPlus, simulation, Ansys Fluent, CFD-model, heat emission system, heat transfer.
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KepiBHHK Bigziny peecrpanii HayKoBoi aisimpHOCTI
YKpIHTEI

IOpuenko T.A.




