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AHOTAILIIS

Jana kBamiikaiiitna po6oTa BKJIOYae B cebe 25 cmaiiaiB mpeseHTalli, 99 apkyiiis
MOSICHIOBAJIbHOI 3amucku  ¢dopmaty A4, mo Bkimoyae 29 pucyHkiB, 53 tabmuip, 30
JTEepaTypHUX JIKEpEll.

Kmiouosi ciosa: BYJIIBJIA JIIIEIO, EHEPTOCIIOXKUBAHHS, BHYTPIIIHIMI
MIKPOKJIIMAT, BUTPATU HA EHEPI'TIO, EHEPTOE®EKTHUBHICTHD,
EHEPI'O3BEPEXXEHHA, PEKOMEH/JIAIIII, HOPMATHBHI 3HAYEHH/,
OI'OPOJI)KYBAJIbHI KOHCTPYKIIII, OITAJIEHHS, BEHTWJIALIS, TAPSYE
BOJIOIIOCTAYAHHA, OCBITJIEHHA, KJIAC EHEPTTOE®EKTHUBHOCTI,
AJIbTEPHATUBHI JIXKEPEJIA EHEPII, BIJJHOBJIIOBAHI J)KEPEJIA EHEPITII,
I'EJIOCTAHLIA, COHAYHA EJIEKTPOCTAHIIA, ®OTOEJIEKTPUYHI CUCTEMU,
PEKVIIEPAILILS, EHEPTETUYHUI MOHITOPUHT .

00'ext gocaimkenns: bynisis XyxpsHcekoro mineto CyMcbkoi 00acTi.

IIpeamer nochaigkennsi: EHeprocnokuBaHHs OyaiBIl 3 ypaxXyBaHHSM BIUIUBY
aNIbTEPHATUBHUX JHKEPEI CHEPTIi.

Meta podoTu: [lokpaiieHHsS BHYTPIIIHBOTO MIKPOKIIMATy, 3HMKCHHS BUTpAT Ha
eHepriro, 3abe3nedyeHHs OUThbII €(QEeKTUBHOTO YIPABIIHHS Ta OOCIyroBYBaHHS OymiBiIl 1
TEXHIYHOTO OOJaHAHHS 3 ypaxyBaHHSM BIIPOBA/KEHHS BIJHOBJIIOBAHMX JKEPES €HEprii.
3aBnanns podoru: OI1iHKa BIANOBIIHOCTI PO3PaXyHKOBHX MMOKAa3HUKIB €HEProe()eKTUBHOCTI
Oy[1BJIl BCTAHOBJICHUM MiHIMAJIbHUM BUMOTaM, BU3HAYEHHS MOTEHLIAy €HEPro30epeKeHHs,
pO3pO0Ka TEXHIYHO Ta €KOHOMIYHO OOIPYHTOBAHHUX PEKOMEHJALIM JUIsl IMiJBUILIECHHS PIBHS
eHeproe()eKTUBHOCTI OyAIBII1 3 ypaxyBaHHSAM IHTErpallii albTepPHATUBHUX JHKEPEI €HEPrii.

[lin yac MIATOTOBKM Ta BUKOHAHHS MPOEKTY aBTOP BUKOPHUCTOBYBaB 1HGOpMAIIiIO,
BKJIFOYAIOYM TEKCTH, METOAM PO3PaXyHKIB, METOJOJOTII0 JOCHIKEHHS Ta KOHKPETHI
XapaKTEPUCTUKH 1 TapaMeTpH, 3HaleHl B mpkepenax [1-30], uuroBanux y mitepatypi. Kpim
TOTO, aBTOPY J03BOJIIETHCSI BUKOPUCTOBYBATH 1H(GOPMAIIiI0, OTPUMAaHY TIi]] 4ac KOHCYJIbTAIlI!
3 KEpIBHUKOM MPOEKTY, HAYKOBO-TIEAArOTIYHUMHU MpPAI[iBHUKAMU Ta 1HIIMMH OCO0aMH, SKa
CKJIQJIAETHCS 3 HEOMyOIIKOBAaHUX aBTOPCHKUX PO3POOOK (CyuacHOT HAyKOBO1 Ta IHHOBAIIIIHOT
iH(dOopMaIrii), BUKIIOYHO J1JIsi BUKOHAHHS IT1€T pOOOTH.

Pe3yabtaru: O11iHka BIAMOBIAHOCTI pO3PaXyHKOBHUX IMOKA3HUKIB €HEProe(heKTUBHOCTI
Oy[1BJIl HOpDMAaTUBHUM 3HAYEHHSIM, BU3HAYEHHS MOTEHLIATy €HEPro30epekeHHs Ta po3pooKa
TEXHIYHO Ta  EKOHOMIYHO  OOIpYHTOBAaHMX  pPEKOMEHJAlli  M0J0  MiJBUILECHHS
eHeproedekTuBHOCTI OyaiBii. [IpoBeaeHo aHai3 BIUIMBY albTEepPHATUBHUX JXKEpET eHeprii Ha
€HEpProcrnokuBaHHsi Ta  eHeproedekTuBHiCTh  OymiBmi.  [IpoBegeHo  po3paxyHKH
TEIUIOTEXHIYHUX TOKa3HUKIB OTOPOKYBATBHUX KOHCTPYKIIiM, EHEPrOBUTPAT Ha OMAJICHHS,
BeHTWISIIIO, Taps4e BOJOMOCTaYaHHS Ta OCBITJIGHHsA Jirero. BuszHaueHo kiac
eHeproedeKTUBHOCTI  OyaiBiai. Po3poOiieHO KOMILIEKC eHeproe(EeKTUBHUX  3aXO/IiB,
BKJTFOYAIOYH BIPOBAKCHHSI T€IIIOCTAHITIT /ISl TOTPeO OTaJICHHS, TEeIIKOJICKTOPIB JAJIS TapsSIoro
BOJIONIOCTaYaHHsS, COHAYHOI e€JIeKTpOCTaHLli mMOTyxkHicTIo 45 kBT, mno3amepexeBux
(OTOENEKTPUYHUX CHUCTEM [IJIi OCBITJIEHHS, CHCTEMH BEHTWIALII 3 PpEKymepali€ro,
MOJIEpHI3allll0 CHUCTEMU OINAaJCHHs, YTEIUICHHS OrOpO/UKYBAJBHUX KOHCTPYKIINH Ta
BCTAHOBJICHHS 1H/IMB1TyaJIbHOTO TEIUIOBOTO MTyHKTY. 3alIPONIOHOBAHO CUCTEMY €HEPTETUYHOTO
MOHITOPUHTY JIJIsl KOHTPOJIIO €(DEKTUBHOCTI BIIPOBAIHKEHHUX 3aXO0/IIB.



ABSTRACT

This qualification work includes 25 presentation slides and 99 pages of explanatory notes
in A4 format, containing 29 figures, 53 tables, and 30 literature sources.

Keywords: LYCEUM BUILDING, ENERGY CONSUMPTION, INDOOR
MICROCLIMATE, ENERGY COSTS, ENERGY EFFICIENCY, ENERGY SAVING,
RECOMMENDATIONS, REGULATORY VALUES, ENCLOSING STRUCTURES,
HEATING, VENTILATION, HOT WATER SUPPLY, LIGHTING, ENERGY EFFICIENCY
CLASS, ALTERNATIVE ENERGY SOURCES, RENEWABLE ENERGY SOURCES,
SOLAR HEATING STATION, SOLAR POWER PLANT, PHOTOVOLTAIC SYSTEMS,
HEAT RECOVERY, ENERGY MONITORING.

Object of research: Building of the Khukhrianske Lyceum, Sumy region.

Subject of research: Building's energy consumption considering the impact of
alternative energy sources.

Aim of the work: Improving the indoor microclimate, reducing energy costs, ensuring
more efficient management and maintenance of the building and technical equipment with
consideration of renewable energy sources implementation. Tasks of the work: Assessing the
compliance of the calculated energy efficiency indicators of the building with the established
minimum requirements, determining the energy saving potential, developing technically and
economically sound recommendations for increasing the building's energy efficiency with
consideration of alternative energy sources integration.

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 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. Analysis of the impact of alternative energy sources on energy
consumption and energy efficiency of the building was conducted. Calculations of the
thermotechnical indicators of enclosing structures, energy consumption for heating,
ventilation, hot water supply, and lighting of the lyceum were carried out. The building's energy
efficiency class was determined. A comprehensive set of energy efficiency measures was
developed, including implementation of a solar heating station for heating needs, solar
collectors for hot water supply, a 45 kW solar power plant, off-grid photovoltaic systems for
lighting, ventilation system with heat recovery, heating system modernization, thermal
insulation of enclosing structures, and installation of an individual heat point. An energy
monitoring system was proposed to control the effectiveness of implemented measures.
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Beryn

Y cydacHHUX yMOBaxX EHEPreTUYHOI KpHM3M Ta MEPEeXOy A0 CTIHKOTO PO3BUTKY
0COOJIMBOr0 3HAYCHHS HaOyBa€ TUTAHHS IIIJIBUIICHHS €HEproeeKTUBHOCTI Oy/iBEIb
PI3HOTO MpHU3HAYEHHS, 30KpeMa OCBITHIX 3akjaaiB. OJHUM 13 KIIOUOBUX MiIXOIIB /0
paIlioHaJTbHOTO BUKOPUCTAHHS PECYpCIB € 1HTErpallisi albTepHATUBHUX JHKEPEN €HEeprii,
30KpeMa COHSIYHOI Ta BITPOBOI €HEPrii, y EHepreTuuHy CTPYKTYypy OyaiBens. Lle no3Bossie
HE JIMIIEe 3HU3UTH BUTpPATH Ha TPAJUIHI €HEeproHocii, a W cHOpUs€ 3MEHIICHHIO
€KOJIOTIYHOTO HABAaHTAXKEHHSI Ha JOBKUUIS. AKTYalbHICTh TEMH MariCTepchbkoi poOOoTH
00yMOBJI€Ha HEOOX1/THICTIO MOITYKY €(EeKTUBHUX TEXHIYHUX 1 OpTaHi3allliHUX PIllIeHb, 1110
ONTUMI3YIOTh €HEPTOCIIOXKMBAHHS 32 PaxXyHOK BIPOBA/KEHHS BITHOBIIOBAHUX JDKEpEN
€HEeprii.

O0'exTOM IOCJTIIZKEHHSI B JaHIil MaricTepchkid poOoTi € OyniBisg XyXpsSHCBHKOTO
Jiuero, aka po3ramoBaHa B CyMCbKii 00J1acTI.

IIpeaMeTom HoCTiIKeHHS € CHEPTOCIOKUBAHHS 111€1 Oy A1BIi.

Mera po60oTH Mojsrae y MOKpaIEHHI BHYTPIIIHBOTO MIKPOKIIIMATY, 3MEHIIECHHI
BUTpPAT Ha €HEproHocii Ta 3abe3nedeHH] e(PEeKTUBHOTO YIpaBiiHHA OyjiBielo Ta i

1H)KEHEpPHUMU cucTeMamu. J[Jisi TOCATHEHHS 11i€i MeTH HEOOX1HO:

MIPOBECTH €HEPTOAYAUT OrOPOKYBATBHUX KOHCTPYKIIIN 1 THKECHEPHUX MEPEX

3 BU3HAUEHHSM TEIUIOTEXHIYHUX XapaKTEPUCTUK;

- BHU3HAUUTU (aKTUYHE EHEProcroKMBaHHSA OyIIBII Ta €(PEKTUBHICTh
BUKOPUCTAHHS E€HEPreTUYHUX PEeCypcCiB, MOPIBHABIIM iX 3 HOPMAaTHBHHUMH
3HAYCHHSIMU;

- OLIHUTHU MOTEHI1aJl eHePro30epeKeHHs Ta PO3POOUTH KOMIUIEKC TEXHIYHUX 1

€KOHOMIYHMX PEKOMEH Al 11010 T1ABUIICHHS eHeproeheKTUBHOCTI;

chopmyBaTH HaOIp 3aX0/1iB 13 BIPOBAIKCHHS €HEPTOOIIATHIUX TEXHOJIOT1MH.

VY mporieci TiArOTOBKY MaricTepchbkoi poOOTH OYyJI0 BUKOPUCTAHO MIUPOKUN CTHIEKTP
JDKepen: JepXaBHI CTaHJIApTH, aKTyajdbHI METOJMKM PpO3paxyHKiB, JaHl 3BITY 3
eHeproayauTy OyIiBil, a TaKOX pPe3yJbTaTH KOHCYJbTAIlll 3 HAYKOBUM KEPIBHUKOM 1

npodinmbHUMEU (PaxiBisiMu. OCHOBHUMH JTOCATHEHHSIMU JOCITIPKCHHSI CTall KOMIUIEKCHA
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CHCPreTU4YHAa OHiHKa 6y,Z[iBJ'Ii, BU3HAYCHHA PCAaJIbHOI0 CHEPIrOCIIOKMBAHHA Ta HAsABHUX
BTpar, OHiHKa TEXHIYHOT'O CTaHy CHCTCM OIIAJICHHA, BCHTI/IJIHHﬁ Ta TIapsa4o0oro
BOJOIIOCTA4YaHHA, PO3pPaxyHOK TEMIOTEXHIYHUX IMOKa3HUKIB OTOpOIKYBAaJIbHUX
KOHCTpYKHifI, BCTAHOBJICHHA KJIACY eHepFOG(beKTI/IBHOCTi Ta BHIAAa4Ya CHCPIrCTHYHOI'O

ceprudikara s 3aKIaay BiAMOBIIHO 10 YUHHUX HOPMATHUBIB.
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