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AHOTAIIA

Jlana xBamidikariifHa podora BkiIrouyae B cebe 17 cmaiiniB mpesenTarii, 80
apKylIiB TMOSCHIOBAIBHOT 3amucku (opmary A4, mo BKIoUae 24 pPUCYHKIB,
50 tabmub Ta 21 niTeparypHUX JKepena.

Kirouosi cjoBa: AJMIHICTPATMBHA bY IIBJIA,
EHEPI'OCIIOXKMBAHHS, BHYTPIIIHIM MIKPOKIIIMAT, BUTPATH HA
EHEPI'TIO, EHEPI'OE®EKTHBHICTD, EHEPI'O3BEPEXEHHA,

PEKOMEHJIALIl, HOPMATHMBHI 3HAYEHHS, OI'OPOJIXKYBAJIBHI
KOHCTPVYKILIII, OITAJIEHHS, BEHTUJIALIA, TAPSIUE BOJOIIOCTAUYAHHS,
OCBITJIEHHA, KJIAC EHEPTOE®EKTHMBHOCTI.

Merta poboTu - AOCHIKEHHS METOJIB IMiJBUIICHHS €Heproe(eKTUBHOCTI
oynismi 3/10.

O0'exT noc/iaKeHHs1 - TPOLECH MOB’SI3aHHI 3 €HEProePEeKTUBHICTIO OyaiBIIi
3110.

IIpeamer pgochimkeHHsi - METOAM 1 MOJAENI TEPMOMOJEpHI3alii Ta
eHeproe(eKTUBHOCTI Oy/TiBEIIb.

3aBganHs poOoTtu: OIiHKa BIAMOBITHOCTI PO3PAXyHKOBUX TOKA3HHKIB
eHeproe()eKTUBHOCTI Oy/IiBJII BCTAHOBJICHUM MiHIMadbHUM BuMoram 3rimHo JICTY
9190:2022 Ta JIBH B.2.6-31:2021, Bu3HaueHHs MOTEHLIAly €HEPro30epe:KeHHs,
PO3pO0OKa TEXHIYHO Ta €KOHOMIYHO OOTPYHTOBAHMX PEKOMEHAAIIN IS II1IBHIICHHS
piBHs eHeproedekTuBHOCTI OynaiBmi. [li Yac MIATOTOBKM Ta BUKOHAHHS MPOEKTY
aBTOp BHKOPHUCTOBYBaB IH(OpMALIiI0, BKJIIOYAIOUYM TEKCTH, METOAH PO3PAXYHKIB,
METO/OJIOTII0 TOCHIJIKEHHSI Ta KOHKPETHI XapaKTEePUCTUKH 1 MapaMeTpH, 3HailieH] B
mkepenax [1-21], muroBanmx y miteparypi. KpiM TOro, aBTOpY MO3BOJSETHCS
BUKOPUCTOBYBATH 1H(POPMAIIiI0, OTPUMaHy IIiJI Yac KOHCYJbTAILlll 3 KEpPIBHUKOM
MPOEKTY, HAYKOBO-TIEJAroriyHMMM TpalliBHUKAMU Ta I1HIIMMH oOco0amu, sKa
CKJIQZIA€EThCSl 3 HEOIyOJIIKOBAHUX aBTOPCHKUX PO3POOOK (CydacHOT HAyKOBOI Ta
1HHOBAIIIHO1 1H(OpMaIlii), BUKIIOUHO JJI1 BUKOHAHHS Ii€T pOOOTH.

IIpakTuyHa uiHHICTL - TIOJNSITa€e B pO3poOIlll MPOMO3UIlT 3aCTOCYBAHHS
eHeproe(eKTUBHUX 3axoMdiB g TepMomoaepHizamii Oymimi  3J10. Orinka
BIJIMOBITHOCTI  PO3PAXyHKOBUX  TMOKa3HUKIB  €HEProeeKTHUBHOCTI  OymiBii
HOPMATUBHUM 3HAYCHHSM, BU3HAYEHHS MOTEHIIATy eHEepro30epexeHHs Ta po3pooka
TEXHIYHO Ta EKOHOMIYHO OOIPYHTOBaHUX PEKOMEHJAIIA IIOJ0 ITiABUIICHHS
eHeproeekTuBHOCTI OyAiBii. [IpoBeeHO PO3paxyHKU TEIUIOTEXHIYHUX MOKA3HUKIB
OTOPOKYBAIbHUX KOHCTPYKIIIH, CHEProBUTPAT HA OMAJICHHS, BEHTHIIAIIIO, Tapsde
BOJOIOCTAYaHHS Ta OCBITJIEHHS aJMIHICTpaTUBHOI OY/iBIi, BHM3HAYEHO KJac
eHeproedekTuBHOCTI OyaiBii G.

3anpornoHoBaHoO 7 3axXOJliB 3 €HEProe(PEeKTUBHOCTI 13 3arajlbHUM MOTEHI1AIOM
enepro3oepexxennss 305 682,88 kBt roa/pik ta ckopouennsMm Bukuaie CO2 Ha 32,1
TOHH Ha PIK, a TaAKOK PEKOMEHJAIlli 100 BIPOBAKEHHS CUCTEMHU CHEPTETUYHOTO
MenemxMenTy 3rigao SO 50006:2016.



ABSTRACT

This qualification paper includes 17 presentation slides and 80 pages of an A4
explanatory note, which contains 24 figures, 50 tables, and 21 literary sources.

Keywords: ADMINISTRATIVE BUILDING, ENERGY CONSUMPTION,
INDOOR MICROCLIMATE, ENERGY COSTS, ENERGY EFFICIENCY,
ENERGY SAVING, RECOMMENDATIONS, STANDARD VALUES, BUILDING
ENVELOPES, HEATING, VENTILATION, HOT WATER SUPPLY, LIGHTING,
ENERGY EFFICIENCY CLASS.

The aim of the work is to research methods for improving the energy
efficiency of a preschool education institution (PEI) building.

The object of the study is the processes related to the energy efficiency of the
PEI building.

The subject of the study is the methods and models of thermal modernization
and energy efficiency of buildings.

The objectives of the work: * To evaluate the compliance of calculated
energy efficiency indicators of the building with the established minimum
requirements according to DSTU 9190:2022 and DBN V.2.6-31:2021; to determine
the energy-saving potential; to develop technically and economically justified
recommendations to increase the energy efficiency level of the building.

During the preparation and execution of the project, the author utilized
information including texts, calculation methods, research methodology, and specific
characteristics and parameters found in sources [1-21] cited in the literature.
Furthermore, the author was permitted to use information obtained during
consultations with the project supervisor, academic staff, and other individuals,
consisting of unpublished original developments (modern scientific and innovative
information), exclusively for the completion of this work.

Practical value lies in the development of proposals for applying energy-
efficient measures for the thermal modernization of the PEI building. This includes
evaluating the compliance of the building's calculated energy efficiency indicators
with regulatory values, determining the energy-saving potential, and developing
technically and economically justified recommendations for improving building
energy efficiency. Calculations of the thermal performance of building envelopes, as
well as energy consumption for heating, ventilation, hot water supply, and lighting of
the administrative building, were performed. The building's energy efficiency class
was determined to be G.

12 energy efficiency measures have been proposed with a total energy-saving
potential of 305,682.88 kWh/year and a reduction in CO2 emissions of 32.1 tons per
year, along with recommendations for implementing an energy management system
in accordance with ISO 50006:2016.
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Beryn

AKTyaJbHicTb Ppo0oTH. B ymOBax cy4acHHX BHKIHKIB, MOB’SI3aHUX 13
ne(dIIUTOM EHEPreTMYHUX PpecypciB Ta 3pOCTAaHHSAM iX BapTOCTi, MUTaHHSA
CHepreTUYHOI  HE3aJeKHOCTI  YKpaiHu HaOyBae 0COOJMBOI  aKTyaJbHOCTI.
ParionanibHe BUKOPHUCTAaHHSI EHEPrOpecypciB 1 3MEHIIEHHS IX CHOXXKMBAaHHA B
O10/KeTHIN cdepl € He JUIIe eKOHOMIYHOK HEOOX1THICTIO, a ¥ BaXKJIMBUM YHHHUKOM
HallloHaNmpHO Oe3neku aepkaBu. [ligBuineHHs eHeproedeKTHBHOCTI OyaiBesb
KOMYHaJIbHOTO MPU3HAYEHHS JO3BOJSE 3HU3UTH 3aJIeKHICTh Bl 30BHILIHIX
€HEeprornocTayanb Ta CIPHUSIE CTAJIOMY PO3BUTKY TEPUTOPIaTbHUX TPOMA/I.

Ha 3akoHO#aB4YOMY pIBHI LI MUTaHHS BPEryJiboBaHI 3akoHOM Ykpainu «IIpo
€HepreTuuHy e(QEeKTUBHICTb», SKHM BH3HAYa€ OCHOBHI NPUHLUIMN JEp>KaBHOI
MOMITUKKM Yy cdepl palioHaJbHOTO BUKOpPUCTaHHSA eHeprii. Kpim  Toro,
€BpOIHTETpAIliiHUN Kypc VYKpaiHu mepeadadyae rapMOHI3allil0 HAIlOHAIBHOTO
3aKOHO/MABCTBa 3 BUMoramu €spomneiicbkoro Coro3y, 30KpeMa MOJIOKEHHIMU
€porneiickkoro 3eneHoro kypey (European Green Deal), mo opieHTOBaHUil Ha
MOCTYIOBUN Tepexiy 10 OyniBesib 13 MaiKe HYJIbOBUM CIOXKMBAHHIM €Heprii. Y
IIbOMY KOHTEKCTI MOJepHi3allia icHytouoro ¢GoHAYy TpOMaJChKuX OyaiBeIb €
MPIOPUTETHUM 3aBAaHHsM [1, 2].

3a orminkamMu €BpOIENWCHKOT KOMICIi, BIIHOBJIEHHS YKpaiHW MOTpeOyBaTume
3Ha4YHUX (P1HAHCOBUX pecypciB. €Bpomneiicbkuil Corw3 Hajae MIATPUMKY YKpaiHi y
dbopMyBaHHI SKICHO HOBOTO MaWOyTHROTO BiAmoBimHO 10 kKoumenili Build Back
Better and Greener, mo mnependayae He Juiie BiAOYIOBY 3pyWHOBAHOI
1HQPaCTPYKTYypH, a U KOMIUIEKCHY MOJEpHI3AIlI0 JEp’KaBU 3 OpIEHTAIIEI0 Ha
3eIGHUN Kypc po3BUTKY. Y cdepi OymiBHUIITBA 1€ O3HAYAE BIPOBAIKECHHS
OPUHIMIIB  CTAOT0 OYyMIBHUITBA 13 BHUKOPUCTAHHSIM CyYaCHMX €HEpPro- Ta
pecypcoeeKTUBHUX TEXHOJIOT1H, IHHOBAIIMHUX MIAXOIIB J0 YNPaBIiHHA, a TaKOX
€KOJIOTIYHO Oe3meuHux OyJaiBeNbHUX MaTepiamiB. Takuil MiAXiA MOBHICTIO
y3rOJKY€EThCSl 3 IUISIMU €BpONEHCHKOI 3€JIEHO1 YyroAu Ta CTpaTerisiMu HUQpOoBOi

Tpanchopmaiii €poneiickkoro Corosy [3].



OcobnuBe Miclie cepeli 00’€KTiB KOMyHAJIBHOTO CEKTOPY 3aliMaloTh 3aKiIaju
nomkibHOiI ocBiTH (310), Akl YacTo € HaWOUIbII MPOOJEMHUMM 3 TOUKH 30Dy
eHeproe()eKTUBHOCTI. 3HayHa 4YacTUHA Oy/iBeNb JWTIYMX CaJKIB 3BEJACHA 3a
TUTIOBUMH MPOEKTAMHU PAISHCHKOTO MEPIOAY Ta XapaKTEPU3YEThCSI HU3BKUM PiBHEM
TEIJIO30JIAIlI  OrOPOJIKYBAJIBHUX  KOHCTPYKIINA, 3HONICHUMH  1HXKEHEPHUMU
MepekaMHu Ta 3acTaplUIMMH CHCTeMaMH omajeHHs 1 BeHTwsii [4]. BogHnouac s
TaKMUX 3aKJIa/iB BCTAHOBJIIOIOTHCS MiABUIICHI BUMOTH J0 MapaMeTpiB MIKpOKIIMATy,
30KpeMa HEOOXIJHICTh MIATPUMAaHHS CTAaOUIbHOI TEMIIEpaTypu TOBITPS B MeXax
+20...4+22 °C Ta 3abe3meueHHs1 SKICHOTO MOBITPOOOMIHY O€3 YTBOPEHHS MPOTSITIB.
HenorpumanHss 1MX YMOB HEraTMBHO BIUIMBa€E Ha 3JI0pOB’S Ta KOMQOpT
nepeOyBaHHs aiTen [S].

JonatkoBo mpoOjeMy YCKIAJHIOE BHCOKA BapTICTh YTPUMAHHA 3aKjaiiB
JIOIIKUIBHOI OCBITH, OCKIJIbKM 3HAayHa dYacTHHA (DIHAHCOBHX PpECypciB MiCIIEBUX
OIOKETIB CHPAMOBYETHCS Ha OIUIATy OMAJEHHS Ta €JIEKTPOEHEPrii, 0 O0Mexye
MOJKJIMBOCTI 1HBECTYBaHHSI B PO3BHUTOK OCBITHBOTO mporuecy. [lpu mpomy Ha
IOPaKTUI[l YacTO BHUHHMKA€ TaK 3BaHUM  «KOHQIIKT» MDK 3axoJaMu 3
eHepro30epekeHHs Ta 3a0e3MeUeHHIM 3JOPOBUX YMOB IepedyBaHHs TiTeil. 30Kpema,
MmiCAs TIOBEPXHEBOTO yTEIUIEHHS OydiBedb 1 BCTAHOBJICHHS TE€PMETHYHHX
MJJACTUKOBUX BIKOH 0€3 HaJEeKHOI MOJEPHI3allll CUCTEM BEHTHJISLIT CIIOCTEPIraeThes
MOTIPIICHHS! TOBITPOOOMIHY, MiABUIIEHHS BOJIOIOCTI Ta mosiBa rpudka. I{e cBiauuth
npo HEOOXITHICTh KOMILJIEKCHOTO TMIAXOAy M0 IIJABUIICHHS €HEeproepeKTUBHOCTI
310 3 ypaxyBaHHSIM CaHITapHO-TIT1€HIYHUX BUMOT.

Takum 4MHOM, MIJIBUILEHHS €HEProe(pEeKTUBHOCTI 3aKJIa IIB JIOMIKITLHOT OCBITH
BHMAarae CHCTEMHOTO Ta HAyKOBO OOTPYHTOBAHOTO MiXO/y, OCKUIBKU (hparMeHTapHe
BIIPOBA/XKCHHSI €Hepro30epiraroumx 3axojiiB 0e3 ypaxyBaHHsS TEXHIYHOIO CTaHy
OyniBenb 1 cienudiku eKCcIuTyaTallii MoKe IPU3BECTU JI0 TOTIPIIECHHS! MIKPOKJIIMaTy
Ta CaHITApPHO-TITE€HIYHUX YMOB TniepeOyBaHHsS [iTed. 3 OISy Ha 3acrapiiy
iHppacTpykTypy Ounmbmocti 3JI0, BHCOKI BUMOTH 10 TeMIEpPaTypHO-BOJIOTICHOTO
peXUMy Ta TOBITPOOOMIHY, a TakKoX OOMexkeHl (iHAHCOBI pecypcu Tpomai,
NPOBEJCHHS €HEPreTUYHOTO ayAUTy € HEOOXiTHUM €TaroM Tepe] BIPOBAIKEHHSIM

eHeproe(eKTUBHUX TexHOJOTiH. CaMe eHEepreTUYHUN ayJauT M03BOJISIE KOMIUIEKCHO
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OLIHUTU (haKTUYHE CIOXKUBAHHS €HEPropecypciB, BUSBUTU OCHOBHI JyKepelsia BTpar,

BU3HAYUTH TEXHIYHO Ta E€KOHOMIYHO JOIIJIbHI 3aXOJd 3 MOJIepHi3allii, a TaKoXK

3a0e3MeunT OajmaHC MK €HEepro30epeKeHHIM 1 30€peKEHHSIM 3J0pOB’s JIiTeH, 110

BIJINTOBi/Ia€ BUMOTAM HAI[lIOHAIHHOTO 3aKOHOJABCTBA Ta €BPONEHCHKUX CTaHIAPTIB

CTaJIOr0 PO3BUTKY.

Mera poboTu - JOCHIPKEHHS METOJIB IiJIBHILEHHS €HEproeeKTUBHOCTI

oynismi 3/10.

3J10.

JU1 noCATHEHHS MOCTaBJIEHOI METH HEOOX1JHO BUPIIIUTH HACTYIIHI 3aBJJaHHS:
[IpoananizyBaTu KOHCTPYKIIitO OyaiBii i po3TalryBaHHs

[IpoBecTu aHai3 CIIOKUBAHHS €HEPTETUYHHUX PECYPCIB

3anponoHyBaTH 3aX0AH 3 €HEproMo iepHi3alii Oy/1Bii

OUIHUTH TEXHIKO-€KOHOMIYHUN €(EeKT BIJl BIPOBAIKEHHA E€HEProOIaTHUX
3ax0/liB

OLIHUTH €KOJOTTYHUN ePeKT

O0'exT n0C/iaKeHHs1 - TPOLIECH TOB’SI3aHH1 3 eHeproePeKTUBHICTIO OymiBIIi

IIpeamer pgoc/i:KeHHsT - METOAM 1 MOJAEII TEPMOMOJIEpHI3aIii Ta

eHeproe()eKTUBHOCTI Oy/TiBEIIb.

IIpakTuyHa uiHHICTH - TOJSITae B Ppo3poOLl MPOMO3HULIi 3aCTOCYBaHHS

eHeproe(peKTUBHUX 3aXO0/I1B JJIs1 TepMoMoepHizallii 6yaisii 3/10.
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