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AHOTAILUS

Jana xBamidikauiina podoTa Bkitouae B cebe 27 cnaiiniB npesenranii, 106 apkymis
MOSICHIOBaJIbHOI 3amucku  (opmary A4, mo Bkiaoudae 31 pucyHok, 29 Ttabmuimb, 30
JTEepaTypHUX JIKEpEll.

Kmiouosi caosa: EHEPTETMYHMM AVYJIUT, BYJIBJIA JOLIKIJIBHOI'O
HABYAJIBHOI'O 3AKJIALY, EHEPI'OCITIOKMIBAHHA, BHYTPIIIHIN
MIKPOKJIIMAT, BUTPATHU HA EHEPI'TIO, EHEPI'OE®EKTUBHICTD,
EHEPI'O3BEPEXXKEHHA, PEKOMEHJIALIII, HOPMATHBHI 3HAYEHH/,
OI'OPOJIXKYBAJIbHI KOHCTPYKIIII, OIIAJIEHHS, BEHTWJIALIS, TAPSUE
BOJIOIIOCTAYAHHA, OCBITJIEHHSA, KJIAC EHEPTOE®EKTUBHOCTI, COHAYHA
EJIEKTPOCTAHIIIA.

O0'exT gocaimkenHs: by iBis qOMKUTEHOTO HABYAIBHOTO 3aKiIa/ly, PO3TallIOBAHOTO B
CyMchbKiit 00acTi.

Ipeamer pocaimkenns: ExeprocnoxuBaHHS OYJIBJII JOUIKIILHOIO HABYAJIbHOIO
3aKiaay Ta MOKa3HUKH 1l eHeproe()eKTUBHOCTI.

Mera pobotu: IlokpaiieHHS BHYTPIIIHBOTO MIKPOKIIMATy B MPUMIIIEHHSIX
JIOIIKUIBHOTO HAaBYAJIBHOTO 3aKJIajy, 3HUKEHHS BUTpPAT Ha C€HEprito, 3a0e3reyeHHs OiIbIl
€(eKTUBHOTO YIIPaBJIiHHS Ta OOCIyroBYBaHHsS OyMiBJ1 1 TEXHIYHOTO OOJaJHAHHS, & TaKOX
smenmeHHs BukuaiB CO2 B atmocdepy.

3aBnanHsg  poOoru:  OmiHKa  BIJAMOBITHOCTI  PO3PAaXyHKOBUX  IOKA3HHUKIB
eHeproe(eKTUBHOCTI  OyAiBIl  JOUIKUIBHOTO  HABYAJIBHOTO  3aKJaqy BCTaHOBJICHUM
MiHIMQJIBHAM BHMOTaM 3TiHO 3 YWHHAUMH HOPMATHBHUMH JOKYMCHTAMH, BHU3HAYCHHS
MOTEHIIAly EHEepPro30epeKeHHs, pPO3poOKa TEXHIYHO Ta EKOHOMIYHO OOIpyHTOBAaHUX
peKOMEeHJalld Juisl MIABUIIEHHS PIBHA €HEpProeeKTUBHOCTI OYJIBII, PO3PaXyHOK
€KOHOMIYHO1 €()eKTUBHOCTI 3aIIPOIIOHOBAHUX 3aXO0/1B 3 BUKOpUCTaHHAM noka3HuKiB PB, IRR,
NPV, NPVq.

[lin yac MIATOTOBKM Ta BUKOHAHHS TMPOEKTY aBTOP BUKOPHUCTOBYBaB 1H(OpMAIIio,
BKJIIOYAIOYM TEKCTHU, METOAM PO3PaXyHKIB, METOAOJIOTIIO JOCHIPKEHHS Ta KOHKPETHI
XapaKTEPUCTUKHU 1 TapaMeTpH, 3HaleHl B mpkepenax [1-30], uuroBanux y mitepatypi. Kpim
TOTO, aBTOPY J03BOJIIETHCSI BUKOPUCTOBYBATH 1H(GOPMAIIiI0, OTPUMAHY TIi]] 4ac KOHCYJIbTAIliH
3 KEpIBHUKOM MPOEKTY, HAYKOBO-TIEAArOTIYHUMHU TPAI[iBHUKAMU Ta 1HIIMMH OCO0aMH, sKa
CKJIQJIAETHCS 3 HEOMYyOIIKOBAaHUX aBTOPCHKUX PO3POOOK (CyuacHOT HAyKOBO1 Ta IHHOBAIIIIHOT
iH(dOopMaIrii), BUKIIOYHO J1JIsi BUKOHAHHS IT1€T pOOOTH.

Pe3yabtaru: O1iHKa BiIMOBITHOCTI PO3PaXyHKOBUX MOKA3HUKIB €HEProe(heKTUBHOCTI
OyIiBil JOLIKIIBHOTO HAaBYAJIBHOTO 3aKjaqy HOPMATHUBHUM 3HAYCHHSIM, BHU3HAYEHHS
MOTEHIIAy €HEpPro30epeKeHHsT Ta PO3poOKa TEXHIYHO Ta EKOHOMIYHO OOIPYHTOBAHUX
pEeKOMEeHJalld 1010 MiABUIIECHHS eHeproedeKTUBHOCTI OynaiBii. IIpoBeneHo po3paxyHKu
TEIJIOTEXHIYHUX TMOKa3HUKIB OTOPOKYBaIBHUX KOHCTPYKIIIHA, CHEPrOBUTPAT Ha OIAJICHHS,
BCHTHWIALIIFO, Tapsde BOJOIOCTAYaHHS Ta OCBITJICHHS JONIKUILHOTO HAaBUAJLHOTO 3aKiIajy.
Busznaueno kiac eneproedekTuBHOCTI OynmiBii (kinac G — HU3bKAa €HEProe(EeKTUBHICTD).
3anmpornioHoBaHo 11 eHeproedeKTUBHMX 3aXOJlIB, BKJIIOYAIOUd TEPMOMOJEPHI3AIlII0
OTOPO/DKYBAJIBHUX ~ KOHCTPYKI[H,  BIOPOBAPKEHHS  Cy4acHOTO  €HEProe(peKTUBHOTO
oOJialHaHHS, MOJIEPHI3AIlI0 CHCTEM ONAaJCHHS, BEHTHJIAIIl Ta TapsAdoro BOJIONMOCTAaYaHHS,
BCTAHOBJICHHS T€JIIOKOJIEKTOPIB, T€IOCTAHIIl Ta COHSYHOI €EKTPOCTAHIIIT MOTYykHicTIO 20,6



kBT s 3a0e3neueHHs BIaCHUX MOTpeO, 3aMiHY ICHYHOYOTO OCBITJIEHHS Ha CBITJIOIIOIHE.
[IpoBeieHO TEXHIKO-EKOHOMIYHUHN aHasi3 3alPOIMIOHOBAHUX 3aXO0/lIB 3 PO3PAXYHKOM IEPIOTy
okynHocTi (PB), BHyTpimHb0i HOopMu mpuOyTkoBocTi (IRR), umcroi mpuBenenoi BapTocTi
(NPV) Ta immekcy mnpubOyTtkoBocTi (NPV(Q). BmpoBamkeHHS KOMIUIEKCHMX 3aXO/liB
3a0e3MeunTh MABUIIICHHS Ki1acy eHeproedeKTUBHOCTI OyaiBii 3 G 10 A Ta 3HaAYHE CKOPOUCHHS
CTIIOKMBAHHS €EHEPropecypcCiB 1 BUKU/IIB TAPHUKOBHX T'a3iB.



ABSTRACT

This qualification work includes 27 presentation slides and 106 pages of explanatory
notes in A4 format, containing 15 figures, 29 tables, and 30 literature sources.

Keywords: ENERGY AUDIT, PRESCHOOL EDUCATIONAL BUILDING,
ENERGY CONSUMPTION, INDOOR MICROCLIMATE, ENERGY COSTS, ENERGY
EFFICIENCY, ENERGY SAVING, RECOMMENDATIONS, REGULATORY VALUES,
BUILDING ENVELOPE, HEATING, VENTILATION, DOMESTIC HOT WATER,
LIGHTING, ENERGY EFFICIENCY CLASS, SOLAR POWER PLANT.

Object of research: Building of a preschool educational institution located in Sumy
Oblast.

Subject of research: Energy consumption of the preschool educational building and its
energy efficiency indicators.

Aim of the work: Improving the indoor microclimate in the premises of the preschool
educational institution, reducing energy costs, ensuring more efficient management and
maintenance of the building and technical equipment, and reducing CO- emissions into the
atmosphere.

Tasks of the work: Assessing the compliance of the calculated energy efficiency
indicators of the preschool building with the established minimum requirements according to
current regulations, determining the energy saving potential, developing technically and
economically sound recommendations for increasing the building's energy -efficiency,
calculating the economic efficiency of the proposed measures using PB, IRR, NPV, NPVq
indicators.

During the preparation and implementation of the project, the author used information,
including texts, calculation methods, research methodology, and specific characteristics and
parameters found in sources [1-30] cited in the literature. In addition, the author is allowed to
use information obtained during consultations with the project supervisor, research and
teaching staff, and other persons, which consists of unpublished author's developments
(modern scientific and innovative information), exclusively for the performance of this work.

Results: Assessment of the compliance of the calculated energy efficiency indicators of
the preschool building with regulatory values, determination of the energy saving potential,
and development of technically and economically sound recommendations for increasing the
building's energy efficiency. Calculations of the thermotechnical indicators of building
envelope, energy consumption for heating, ventilation, domestic hot water supply, and lighting
of the preschool educational institution were carried out. The building's energy efficiency class
was determined (class G — low energy efficiency). Eleven energy efficiency measures were
proposed, including thermal modernization of the building envelope, implementation of
modern energy-efficient equipment, modernization of heating, ventilation and domestic hot
water systems, installation of solar collectors, solar heating station and solar power plant with
a capacity of 20.6 kW for own needs, replacement of existing lighting with LED. A technical
and economic analysis of the proposed measures was conducted with calculation of the
payback period (PB), internal rate of return (IRR), net present value (NPV), and profitability
index (NPVq). Implementation of comprehensive measures will ensure an increase in the
building's energy efficiency class from G to A and a significant reduction in energy
consumption and greenhouse gas emissions.
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Beryn

ByaiBenbHUI CEKTOP € OAHUM 3 HAMOLIBIINUX CIIOKUBAUYIB eHEPropecypciB B YKpaiHi,
10 BU3HAYA€E HOro KIYOBY poJib Y (hOpMYyBaHHI HAIllIOHATBHOTO MAJIMBHO €HEPTETUUYHOTO
OanaHCy Ta piBHS BUKH/IIB TAPHUKOBUX ra3iB. 3HAYHY YACTKy CEpeJl TPOMAJICHKUX OyIiBeib
CTAaHOBJISITh 3aKJaJW OCBITH, y TOMY WYHCII JOMIKIIbHI HaBYAJIBbHI 3aKiaad, SKi
XapaKTEPU3yIOThCSA TPUBATUM PEKUMOM POOOTH, MIABUIIIEHUMU BUMOTaMU 0 MapaMeTpiB
MIKpOKJIIMaTy Ta Oe3neku nepeOyBaHHs AiTeil. B ymMoBax 3pocTaHHs BApTOCTI EHEPTOHOCITB
Ta HEOOXIHOCTI BHMKOHAaHHSI MDKHApPOJHHUX  3000B’s3aHb  IMOJO  ITiABUIIEHHS
eHeproe(eKTUBHOCTI  OCOOJMBOI  aKTyaJbHOCTI HaOyBa€ TMUTaHHA KOMIUIEKCHOTO
OLIIHIOBAHHSI €HEPTOCIOKUBAHHS TAKUX OyA1BEJb Ta MOUIYKY PE3€pPBIB HOT0 3HUKEHHS.

CyMcbka 00JacTh HQJIEKUTh JIO PETIOHIB 13 MOMIPHO XOJOJHUM KIIIMAaTOM, IO
3YMOBIIIO€ 3HaYHY TPUBAJIICTh ONATIOBAIIBHOIO NIEPIOY 1 ICTOTHY YaCTKY TEIUIOBOI €HEeprii
B CTPYKTYpP1 €HEProcrnoKuBaHHs OyaiBenb. J[Jiss opraHiB MiCIIEBOIO CaMOBPSAYBaHHs, SKi
YTPUMYIOTh MEPEXKY JOLIKUIbHUX 3aKJajiB, BUTPATH Ha EHEPropecypcu CTAHOBISTH
MOMITHY CTaTTIO BUJIATKIB MICIICBUX OIOKETIB. Y 0aratboX BHUIAJKaxX OYMiBIl JUTAYUX
caakiB Oy 3BEJICHI 3a 3aCTaplIMMU HOPMAaTUBAMH, MAalOTh HEIOCTATHIO TETUIOI30JISIIIIO
OTOPOJIKYBAJIBHUX KOHCTPYKIIM, MOpaJibHO Ta (DI3UYHO 3HOIIEHI CUCTEMHU OMAJICHHS M
BeHTWIALI. L{e mpu3BOAUTE 10 MEPEBUTPAT €HEPTii, MOTIPUIEHHS YMOB IepeOyBaHHs ITEeH
Ta 3pOCTaHHS EKCIUTyaTal[liHUX BUTPAT.

EnepreTnunuii ayuT € iIHCTpyMEHTOM, ITI0 JI03BOJISIE HA OCHOBI CHCTEMAaTH30BaHUX
BUMIPIOBaHb, aHaNi3y TMPOEKTHOI Ta TEXHIYHOI JOKYMEHTalii W pO3paxyHKiB
BCTAHOBJICHUMU METOJMKAMU OINHUTH (AaKTHUHUNA CTaH EHEPTrOCMOXXUBAHHS OYIIBIIL,
BUSIBUTU OCHOBHI HampsiMU BTpaT eHeprii Ta chopmyBaTH OOIPYHTOBaHUM MepesiK
eHeproe(peKTUBHUX 3axoMdiB. J[JIg JOIIKIIPHUX HaBYaJbHUX 3aKJIQIIB II€ MAa€ HE JIHUIIC
€KOHOMIYHE, ajie W CcOolllaJIbHe 3HA4Y€HHs, OCKIJIbKHM BIiJl BIPOBA/KCHHS TaKUX 3aXO/IIB
OesnocepeHbO  3aliekatb KoMpOpPT 1 3I0pOB’S JiTeH, a TaKoX CTaOUIbHICTh
(YHKITIOHYBaHHS OCBITHHOTO MPOIIECY B YMOBAX CHEPTETUYHUX BUKJIHKIB.

MeToro MaricTepcbkoi poOOTH € IPOBEICHHSI €HEPTeTHYHOTO ayIUTy JTOIIKIIHFHOTO

HAaBYAJILHOTO 3akjiany, posramoBaHoro B CyMchkiil 007acTi, 3 OLIHIOBaHHSIM HOTO
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OTOYHOTO PiBHS €HEPreTUYHOI €(PEKTUBHOCTI, AaHAJII30M CTPYKTYPH €HEPrOCIOKUBAHHS Ta
PO3pOOJICHHSIM pEeKOMEHJAIIN I0JI0 MIABUIIEHHS eHeproepekTuBHOCTI OymiBm. Jls
JOCSITHEHHSI TTOCTaBJICHOI METH Tepen0avyacThbCsl BUPIMICHHS TaKUX OCHOBHUX 3aBIaHb:
aHaJi3 Cy4yaCHOTO CTaHy HOPMATHMBHO MPABOBOi Ta METOAMYHOI 03U B raiay3i eHepreTHYHOI
e(eKTUBHOCTI OyMiBENb; OIS HAYKOBUX IMAXOMIB /IO OI[IHIOBAHHS €HEPTrOCHOKUBAHHS
IPOMAJICEKHUX OYIiBEIb; XapaKTepUCTHKA OCOOTMBOCTEH €HEPTOCIIOKUBAHHS JOMIKITBHIX
3aKiaiiB y KIIIMaTuuHUX yMoBax CyMchbKoi 001acTi; po3poOKa Ta 3aCTOCYBaHHS METOJUKU
EHEPTeTUYHOTO ayauTy 00paHoTo 00’€KTa; MOOyI0Ba €HEPreTUYHOTO OajmaHCcy OymiBI Ta
OILIIHIOBaHHS 11 Kiacy eHeproedeKTUBHOCTI; (OPMYBaHHS KOMIUIEKCY TEXHIYHHX 1
OpraHi3allifHuX 3aX0/1iB 3 IMiIBUIICHHS eHeproeeKTUBHOCTI.

O0’€eKTOM AOCTIIKEHHS € OYyIBIISI JOIIKUIBHOIO HABYAJIBHOTO 3aKiany B CyMChbKii
obnacti. IlpemMerom HOCHIIKEHHS € TOKAa3HUKHA EHEPrOCHOXXKUBaHHS OyaiBiai Ta i
eHepreTuyHa e(EeKTHBHICTh 3a BUAAMHU E€HEPronociyr (OHaleHHs, BEHTWISLIS, rapsye
BOJIONIOCTaYaHHs, OCBITJICHHS, 32 MOTPEOM — OXOJOKEeHHs). TeopeTnyHa W METOIUYHA
OCHOBa POOOTH IPYHTYETHhCS HA YAHHUX HOPMATHUBHUX JOKYMEHTaX YKpaiHu, HAyKOBHUX
nyOJTiKaIisax y ramxy3l eHeproeeKTUBHOCTI OyaiBelb, a TaKOX Marepiajiax MpPaKTUUYHHUX
€HEeproayIuTiB 3aKJIaJIB OCBITH.

[IpakTruHe 3HAYCHHS OJICP’)KAHUX PE3YIIbTATIB IMOJIATAE B MOYKIIMBOCTI BUKOPHUCTAHHSI
3aMpONOHOBAHOI METOAUKU W PO3POOIEHUX PEKOMEHJAUINA MPU TPUUHSATTI PIllIEHb 00
MOJIepHi3alli Oy iBeNb JOIKUIbHUX 3akiajiiB CyMChKOT 00J1aCTi, MJIaHyBaHHS OFO/PKETHUX

BUTpAT Ha €HEpropecypcH Ta GopMyBaHHS EHEPreTUYHOT NOJITUKHU HA PIBHI TPOMAJIH. .
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