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Pedepar:

1. Tlepmmii po3nin nucepTalii IpUCBIYEHUI aHali3y TEOPETUYHUX aCIIeKTiB eHeproedeKTUBHOCTI OyHiBeb.
BucsiTnieHi OCHOBHI 3acany eHeproedeKTUBHOCTI, TaKi SIK TEIJ0i301s1lis, eHepro3oepiraiodi Marepiaau, CUCTEMU
OmajieHHs Ta KOHJULiIOBaHHS, OCBITJI€HHS, BAKOPHCTAHHS BiTHOBJIIOBAJIbHUX T)KEPEJI Ta BIIJIUB ITOBEIiHKU
KOPHCTYBauiB Ha €HEPTrOCIIOKUBAHHS. PO3IJISIHYTO BUMOTH 10 HOBOTO OyIiBHULITBA T PEKOHCTPYKLii OyZAiBesb
BiITIOBiTHO J10 YKPAiHChKOT0O 3aKOHOZABCTBA Y cdepi eHeproedekTuBHOCTI. OcobMBa yBara IpUAiiseTbCs
3aCTOCYBAaHHIO KOMIT'FOTEPHOTO MOJIEJIIOBAHHS 11 OL[iHKY €HEeProCIIOKMBAHHS TA 3HWDKEHHS BYIJI€LIeBUX BUKU/IB.
B Ykpaini HabyBatoTh nonyssipHocTi inctpymeHTH EnergyPlus, eQUEST, TRNSYS, DesignBuilder, IDA ICE, Ta

DIALux. BipoBaJkeHHs TaKUX TEXHOJIOTIH CIIpusie po3po0lLii MPOEKTiB Oy iiBesib Ta iX MOfepHi3alii 3 MeToo



HiABUILEHHS €HeProepeKTUBHOCTI. BUCBIT/IIEHO Cy4YacHi NOCIiIPKEHHS Y rajy3i eHeproeeKTUBHOCTI Ta KOM(OPTY B
OyniBisx. Po3risiHyTo pisHOMaHITHI nifxony AJis 3abesneyeHHs] eHeproe@eKTUBHOCTI Ta KOMQPOPTY, BKIIIOYAI0YN
BHMKOPHMCTaHHs IIepPeJOBUX NIPOrpam JJjis1 MOJI€/II0OBaHHSI €HepreTUYHUX XapakTepPUCTHK Oy iBesb. OcobirBa yBara
IpuAinsgeTbes noTpebaM AiTeH Ta JITHIX 10l y CTBOPEHHI ONTUMAJIbHUX YMOB IIPOXXUBAHHS. Y IPYroMy po3zii
Iyceprauii HaBeJeHOo ONuC 06'eKTa JOCTIKEHHS — OOUIKIIBHOrO HaBYaIbHOrO 3akyiany B Kuesi. leTanbHO
PO3IVISIHYTO HajlalITyBaHHs OY[iBJIi 32 JOIIOMOrolo ITporpaMHoro cepenosuila DesignBuilder, 1o no3Bosise oniHnTu
TEIJIOBi XapaKTEPUCTHKU OYAiBJIi Ta pU3UKHU KOHAEHCALlil BOJIOTH. [I71s1 AMHAMIYHOTrO MOJI€/II0BaHHSI BUKOPUCTAaHO
KJIiIMaTUyYHi 1aHi 3 norogHoro ¢aitny IWEC nng Kuesa. [Iporpama 103BoJIsI€ OL[iHUTH €HEPreTUYHI IOTPebU Ta
BILJIMB NIOTOHUX YMOB Ha KoMdopT. Bukopuctanus DesignBuilder cipusie ananisy enepreTudHoi epeKTHBHOCTI Ta
TEIJIOBOTO KOMOPTY OYZiBili, O3BOJISIIOYM PO3POOIISITU pEKOMEHALT [J1s1 i BUIILEHHS CTaHIAPTiB €PEeKTUBHOCTI.
Y TpeTboMy pO37isi pO3IISHYTO BIUIMB TEPMOMOEPHI3allii Ha 3MEHIIEHHS €HEPIroCIoKMBaHH4. [1I0piBHAHO nBa
cLeHapii: icHyloumnii cTaH 6yZiBii Ta MOJ€PHI30BaHUI BapiaHT 3 MiABUIEHVMU TIOKA3HUKAMU TEII0i30 151l
BifmoBigHO Mo cta”papris llBenii. MogepHisalis oropoKyBajJbHUX KOHCTPYKLiN 3HAYHO 3HMKY€E BUTPATU €HEPTii
Ha onajieHHs1. BcTaHOBIIE€HO, 110 IepeprBYacTe ONaJ€HHS y IO€AHAHHI 3 N BUIIEHHSIM TEIJIOBOTO ONOPY
KOHCTPYKIIiil IPU3BOAUTD [0 e 6iJIbIIOT0 3HMKEHHS €HEProCIOKUBAHHS. PO3IJISIHYTO BIIJIMB 3MiHU
dyHKLiOHATIBHOTO MTPU3HAYEHHS OYZiBili Ha ii eHepreTHyHi noTpe6u. 3MiHa IpU3HaYeHHs OYAiBJIi 3 AUTSIYOTO caaKa
Ha odic 3HaYHO 3HMKye BUTpaTu eHeprii. [linkpecseHo 3HaueHHs reorpadidyHoOro opieHTyBaHHs OyiBii Ta
BpaxyBaHHS COHSYHUX HAAXOIKEHb, Ki IOKPAIIYIOTh TEMJIOBUI KOMMOPT i 3BMEHIIYIOTh JOJATKOBE OMNaJI€HHS.
KomniekcHui migxiz 1o MmonepHisanii BKitodae yrernyieHHs, eeKTUBHE BUKOPHUCTAaHHS COHSIYHOI eHeprii Ta
paljioHasbHe IJIaHyBaHHS BUKOPUCTaHH NIpUMillleHb. AHasli3 pafialiiiHoi Temnepartypu Ta reorpadiyHoro
Opi€HTYBaHHS IPUMIlLleHb [TOKa3Yye, 10 IOKPALEHHS TEIIOI30 LI HUX XapaKTePUCTUK 3HUXKYE
€HEProClOKUBAHHS Ta [NO3UTHUBHO BIUIMBAE HAa TEMJIOBUI KOMQPOPT. OCOOJIUBO L€ CTOCYETHCS MPUMIlll€Hb,
Opi€eHTOBAaHUX HA MiBIEHD, [I€ NOAATKOBI TENJIOBI HAIXOIKEHHS Yyepe3 BiKHa CIIPUSIIOTh IOKPALleHHIO TEIJIOBOTO
CIIpUMAHSTTS. Pe3ysbTaTy MOKa3yloTh MOXJIUBICTb 3HVDKEHHS BHYTPIIIHbO] TeMIIEpaTypu 6e3 BTpaTu B KOMQOPTI, 110
CIIpysie €eKOHOMIi eHeprii. Y yeTBepToMy po3[isi JOCHIIKEHO e(EKT NMiBULIEHHS €HeProe(eKTUBHOCTI
eKcITyaTauii 6yzisii y niTHil nepiol. BuB4eHHS BIIJIMBY 3aXO/1iB MiJBUILEHHS €HeProe(eKTUBHOCTI BIITKY
110Ka3aJ10 BaXXJIUBICTh iHTErpalii CrjliT-CUCTEM OXOJIOJIPKEHHSI Ta ONaJIEHHS [J1s1 TOUIKiJIbHUX 3aKJIafiB. AHAi3
Pe3yJbTaTiB MOZEJIIOBAHHS [10Ka3ye, 110 BAOCKOHAJIEHHS TEIJIOBOTO 3aXUCTY OrOPOIKyBaIbHUX KOHCTPYKLil
3HUKY€E €HEeProCIO>XXKMBaHHS Ha OXOJIO/I)KEHHS Ta OTNaJIeHHs, 3a0€e3Me4yyloun HeoOXigHUN piBeHb TENI0BOTO
KoMm@popTy. OcobMBa yBara IpUAISETCS JITHIM MIiCALSIM, KOJIM iHTEHCUBHE COHSTYHE BUIIPOMIHIOBAaHHS MOXXe
IIPU3BOJUTH 0 NI€PerpiBy NPUMillleHb Ta 301/bLIEHHS BUTPAT Ha KOHIULiOHyBaHHS. OOGroBOPIOETHCSI BUKOPUCTAHHS
[IaCUBHUX METO/IB, TAKUX SIK 3aTiHEHHS BiKOH, [JI51 3HVDKEHHS €HePrOCIIOKUBAHHS. BUKOPUCTOBYI0UU
DesignBuilder, oLiiHeHO eHepreTUyHi NOTpe6U Ha OXOJIOKEHHS Ta €HEPTOBUTPATH OCBITJIEHHS [71s1 BAPiaHTIB 3 i
6e3 3ariHeHHs. CTaTUyHe 3aTiHeHHS € HalOiIbl e(PeKTUBHUM i 3HMKYE €HEeproCIIOKMBAaHHS Ha OXOJIOIKEHHS Ha
74,98 kB1'TO7, X04Ya MPU3BOAUTH 10 30ibIIeHHSI EHEPTOBUTPAT Ha OCBiT/IEHHS Ha 4,63 KBT'roA1. BcTaHOBNEHHS
PYJIOHHMX >KaJsi03i MeHIII e(peKTUBHE Yepe3 30ibllIeHHS BUTPAT Ha OCBITJIEHHS Ta HE3HAYHE 3MEHIIEHHS

€HeprornoTpedu Ha OXOJIOKEHHS.

2. The first chapter of the dissertation is devoted to the analysis of theoretical aspects of building energy
efficiency. The main principles of energy efficiency are highlighted, such as thermal insulation, energy-saving
materials, heating and cooling systems, lighting, the use of renewable sources, and the impact of user behavior on
energy consumption. The requirements for new construction and building reconstruction according to Ukrainian
energy efficiency legislation are considered. Special attention is paid to the use of computer modeling to assess
energy consumption and reduce carbon emissions. In Ukraine, tools like EnergyPlus, eQUEST, TRNSYS,
DesignBuilder, IDA ICE, and DIALux are gaining popularity. Implementing these technologies facilitates the
development and modernization of building projects to enhance energy efficiency. Modern research in the field of
energy efficiency and comfort in buildings is highlighted. Various approaches to ensuring energy efficiency and
comfort are considered, including the use of advanced programs for modeling the energy characteristics of
buildings. Special attention is paid to the needs of children and the elderly in creating optimal living conditions.



The second chapter of the dissertation describes the object of the study — a preschool educational institution in
Kyiv. The building's settings are examined in detail using the DesignBuilder software environment, which allows
for the assessment of the building's thermal characteristics and the risks of moisture condensation. For dynamic
modeling, climate data from the IWEC weather file for Kyiv are used. The program enables the assessment of
energy needs and the impact of weather conditions on comfort. Using DesignBuilder helps analyze the building's
energy efficiency and thermal comfort, allowing for the development of recommendations to improve efficiency
standards. The third chapter examines the impact of thermal modernization on reducing energy consumption.
Two scenarios are compared: the current state of the building and a modernized version with increased insulation
according to Swedish standards. Modernization of the building envelope significantly reduces heating energy
costs. It is established that intermittent heating, combined with increased thermal resistance of structures, leads
to further reductions in energy consumption. The impact of changing the building's functional purpose on its
energy needs is considered. Changing the building's purpose from a kindergarten to an office significantly reduces
energy costs. The importance of the building's geographical orientation and solar gains, which improve thermal
comfort and reduce additional heating, is emphasized. A comprehensive approach to modernization includes
insulation, efficient use of solar energy, and rational space planning. An analysis of radiation temperature and
geographical orientation of the premises shows that improving insulation characteristics reduces energy
consumption and positively affects thermal comfort. This is especially true for south-facing rooms, where
additional heat gains through windows enhance thermal perception. The results show the possibility of lowering
indoor temperature without losing comfort, further promoting energy savings. The fourth chapter studies the
effect of improving building energy efficiency during the summer. The study of energy efficiency measures in the
summer highlights the importance of integrating split cooling and heating systems for preschools. The analysis of
modeling results shows that improving the thermal protection of building envelopes reduces energy consumption
for cooling and heating, ensuring the necessary level of thermal comfort. Special attention is paid to the summer
months, when intense solar radiation can lead to overheating and increased cooling costs. Passive methods, such
as window shading, are discussed to reduce energy consumption. Using DesignBuilder, energy needs for cooling
and lighting costs for shaded and non-shaded options are assessed. Static shading is the most effective, reducing
cooling energy consumption by 74.98 kWh for a representative room, although it increases lighting energy
consumption by 4.63 kWh. Installing roller blinds is less effective due to increased lighting costs and slight
reduction in cooling energy needs.
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