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1. Inceprarnis Ha 3000YTTSI HAYKOBOTO CTYNEHS BOKTOpa Qinocodii 3a cnenianpHicTio 144 Tennoenepreruka. —
HanjionanbHuil TeXHIYHUN YHIBEpCUTET YKpaiHu «KniBCbKMM NOJiTeXHIYHUI iHCTUTYT iMeHi Irops CikopcbKoro»
MiHicTepcTBa OCBiTH i Hayku YKpainu, M. Kuis, 2023. Y BeTyIi gucepTanii BUCBITJIEHO aKTyaIbHICTh TEMU
IOCJiIKEeHHS Ha CbOTOIHIIIHIN IeHb Ta 3B'I30K POOOTU 3 HAyKOBUMU IIPOrpaMamu, IJIAaHAMU i TEMaMHU.
CdopmyibOBaHO METY, HAYKOBE 3aBIAHHS, 00'€KT, IpeIMET Ta METOAU AOCIiIKEHHS], BU3HAYE€HO HayKOBY HOBU3HY
Ta [IPAKTUYHE 3HAYE€HHS OTPMMAaHUX PE3yJIbTATIB, O NiATBEPIPKEHE aKTaMHU BIIPOBA/I)KEHHS PE3yJIbTaTiB,
IIpeJCTaBJIeHO AaHi ITpo anpoballilo nucepTauii Ta HasiBHI y6Jikalii 3 oKpecjieHHsIM 0COOMCTOTO BHECKY
3p00yBaya. Y repmomMy po3ziji AucepTaliii MpoBeAeHO oI, Ta aHajli3 CyYacHUX JAaHUX 10J0 €HEPreTUYHOTO
CTaHy Oy[iBeJIbHOTO CEKTOPY KpaiHU, PO3IJISIHYTO OYIiBIIIO SIK CKIaAHY €eHEpreTUUHy CUCTEMY Ta IIPOaHaJli30BaHO
Cy4acHi MigX0Ix 10 BU3HAYEHHS 1i eHEPreTUYHUX IIOKA3HUKIB Ta aKTyaslbHi TEHIEHLI MiIBUIEHHS i
€Heproe(EeKTUBHOCTI, HABE[IEHO JITepaTypHUH OIJIs], 3 MUTaHb OpraHisalii pe;KMMiB POOOTH iIH)KEHEPHUX CUCTEM,
Ile OKPECJIEHO OCHOBHI (DAaKTOPHU $Ki BIUIMBAIOTh HA BUOIP ONTUMAJILHOTO PEXXUMY POOOTH CUCTEMU OTAJIEHHS Ta
BEHTUJIAL. Y Ipyromy po3ziii gucepralii HaBeieHi METONVKY BU3HAYEHHS €HePreTUYHNX [IOKa3HMKIB JUHAMIYHUX
peXuMIB OyJiBeJIb, 5IKi BKJIIOYAIOTh PO3POOKY €HEPreTUYHUX MOZiesIe Ha 6asi creliai3aoBaHUX [Iporpam Ta
€KCIIEPMMEHTAJIbHI MiIX0M OJ1s1 OLiHKM [TOKa3HMKIB TEIJIOBOro KOM(OPTY BcepenyHi 6ynisess. [IpencraBieHo Tpu
aBTOPCBKi eHepreTUyYHi MOIeli, [IBi 3 SIKUX CTBOPEHI Ha 6a3i mporpamHoro npoaykry EnergyPlus Ta onHa - Ha 6asi
Ansys Fluent. Tako>x, onMcaHo METOOVKY ITPOBEIEHHS JBOX €KCIIEPUMEHTAJIbHUX JOCiIKEHb: TUHAMIKU 3MiHN
BHYTPILIHBOI TEMIIEPATYPU Ta AUHAMIKM 3MiHU KOHUeHTpauii CO2 3a nepepuB4aCTOro pEXXMMY OIaJIEHHS
npuMileHb. Y TpeTbOMY pO37ii fucepTalii IpoBeeHO aHali3 BIUIMBY PEXKUMIB pOOOTU iH)KEHEPHUX CUCTEM Ha
€HEPreTUYHi IOKa3HUKHY JOCIiIpKyBaHUX IIPUMIllleHb HA OCHOBI MOJI€JIEl, CTBOPEHHUX Y IPOrPaMHOMY CE€pPELOBUIIL
EnergyPlus. [IpeacTaBieHo pe3yibTaTh €KCIIEPUMEHTAIBHUX JOCIIIKEHB, SKi 3aCTOCOBaHi B €eHEPreTUYHUX
Mogessix. IInsxoM MOJeIIoBaHHS OL[iHEHO BILJIMB COHSTYHUX TEIJIOHANXOAKEHb Ta PEKUMY MOBITPOOOMIHY Ha
€eHepreTHUYHi MOKa3HUKYU XXUTJIOBOTO NpuMilieHHs. HaBeeHo pe3ysibTaTu aHali3y eHepreTuyHoi e(peKTUBHOCTI
3aCTOCYBAHHS [1€PEPUBYACTOrO PEXXUMY OIaJIEHHS 11 KUTJI0BOrO IPUMIIlIeHHS Ta TPOMaJCbKOi OyAiBJIi.
PesynbTaTy eKcriepeMeHTaIbHUX AOCIIIPKEHD 103BOJINIIY BUSHAUYNTU (PAKTUYHY NUHAMIKY 3MiHM BHYTPIilIHbOI
TemrepaTypu, KoHueHTtpauii CO2 Ta piBHS IOBITPOOOMiHY B FOJMHN BUKOPHCTAHHS T HEBUKOPUCTAHHS [TPUMIllleHb
IiJ, BIUIMBOM €KCIIyaTalilHAX XapaKTePUCTHUK Ta [IOTOJHUX YMOB. BIIIMB paziaiiiHOI CKI1aloBOi COHSIYHUX
TEIVIOHAAXOIPKEHDb HA TEIVIOBUM CTaH IIPYMILleHb KBAPTUPU 3a Pi3HOI OpieHTallii OropoaKyBaJIbHUX KOHCTPYKLN 32
CTOPOHAaMMU CBiTy OyJIO JOCII>)KEHO LIJISIXOM aHaJli3y pe3ysbTaTiB eHEPreTUYHOTO MOJEJIIOBAHHS TEIJIOBOTO
HaBaHTaXEHHS Ta TEMIIEPATYPU Ha BHYTPILIHIX OBEPXHSIX 30BHIIIHIX Ta BHYTPILIHIX CTiH KiMHAT 17151 BOX PEKUMIB
POOOTH CUCTEMU ONAJIEHHS: [IOCTIMHOrO Ta [IepepUBYaACTOr0. AHaJIi3 BIIJIMBY MOBITPOOOMIHY Ha €HEPETUYHI
[IOKa3HMKY IIPOBOJMBCS Ha 6a3i psay MiAXoiB 4O 331aHHS NOBITPOOOMiHY BCEPEMHI )KUJIOBUX IIPUMIILEHb, 3TiJHO
HOPM, PEKOMEH/IOBaHUX HilounMu ctangapramu (ASHRAE Std 62.2-2019, EN 16798-1:2019 Ta ykpaincekum JIbH
B.2.2-15:2019), Ta 3a pe3ysbTaTaMU eKCIIepeMEeHTaJIbHOTO NOCIiIKeHHs GaKTUYHOI KpaTHOCTI y MPUMIIIEHHSIX. Y
4eTBEPTOMY po3aiji pucepTauii Ha 6a3i CFD-MozesioBaHHS BU3HAYa/INCSl €HePreTUYHI IOKa3HUKU poO0THU
nigcrucTeMu Temnosiamadi. [IpencraBieHo pe3yabTaTy JOCIAKEHH MBUIKOCTI PO3IrpiBy Ta OXOJIOIKEHHS
IIpUMIIIEHHSI IPYU 3aCTOCYBaHHI [IepepHBYACTOTO pekuMy omnajeHHs. Ha 6a3i ctBopeHoi mopei 6yiio
IIpPOaHaJli30BaHO CKJIAMIOBY 3arajbHoi e(PeKTUBHOCTI, sIKa BiJ[IOBifae 3a BEPTUKAIbHUI IPOQinb pO3MOAiNeHHs
TEeMIIepATypH IOBITPS Y IPUMIlLEHHI. Pe3ybTaTi SOCIIIKEHD IEPENaHo N0 BUKopucTaHHs ['O "Acouianis
eHeproayautopis Ykpainu", [II1 «Jlep>kaBHUi1 HAYKOBO-HOCiAHUI iIHCTUTYT OyZiBeJbHAX KOHCTPYKLIN», & TAKOXK
BUKOPHUCTOBYIOTBCSI B HABYaJILHOMY IIPOLIEC ITPY MiATOTOBLi CTYIEHTIB HABYaJIbHO-HAYKOBOTO iHCTUTYTY aTOMHOI
Ta TenoBoi eHepreTuku «KIII» im. Irops Cikopcbhkoro Ha Kadenpi «TernsoBoi Ta ajlbTepHAaTUBHOI €HEPreTUKUY.
[IpakTUyHe 3HaUYEHHS OJlepKAHMX PE3YJbTATIB MiATBEPAKYEThCS AKTAMU BIIPOBAIKEHHS PE3YJIbTATiB JOCIiIKEHb.
KimouoBi ciioBa: eHeproedeKTHBHICTb, EHEPTOCIIOKUBAHHS, OYAiBJIi, eHEePreTUYHi 1I0Ka3HUKY, iHKEHEPHi CUCTEMH,
CHCTeMa OllajIeHHsl, eHepreTUYHe MOJIeJII0OBaHHs OyliBesnb, BeHTusLis1, EnergyPlus, cumyssuis, Ansys Fluent, CFD-
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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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