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AHOTAILUS

Hana xBamidikamniiina poOoTa BkiItodae B cede 30 cnaiiniB npesenranii, 148 apkymriB
MOSICHIOBAJIBHOI 3amucku Gopmaty A4, mo BKIOYAaE 7 pHUCYHKIB, 45 Tabmuip Ta 23
JTEepaTypHUX JKEpea.

Kmrouosi caoBa: AJIMIHICTPATHUBHA BYAIBJISA, EHEPI'OCITIOXKMBAHHA,
BHYTPIIIHII MIKPOKJIIMAT, BUTPATH HA EHEPI'TIO, EHEPT OE®EKTUBHICTD,
EHEPI'O3BEPEXXKEHHA, PEKOMEHJIALIII, HOPMATHBHI 3HAYEHH/,
OI'OPOJI)KYBAJIbHI KOHCTPYKIIII, OITAJIEHHS, BEHTWJIALIS, TAPSYE
BOJIOIIOCTAYAHHA, OCBITJIEHHS, KIIAC EHEPTOE®EKTUBHOCTI.

O0'exT gocaimkeHnsi: AqmiHicTpaTuBHa OyAiBis, 30yaoBaHa y 1946 porii.

IIpeamert aocaigkenns: EneprocrioxxuBanus OyaiBii.

Meta podoTu: [lokpaiieHHsS BHYTPINIHBOTO MIKPOKIIMATy, 3HMKCHHS BUTpAT Ha
eHepriro, 3abe3nedeHHs OUThbII €(PEeKTUBHOTO YIPaBIIHHS Ta OOCIyroBYBaHHS OymiBil 1
TEXHIYHOTO 00JIaIHaHHS.

3aBnanHsa  poOoru:  OIliHKa  BIANOBIAHOCTI  PO3PAaXyHKOBHX  IOKAa3HUKIB
eHeproepeKTUBHOCTI OY/I1BJIl BCTAHOBJIECHUM MiHIMaabHUM BuMoraM 3rijiHo JJCTY 9190:2022
ta JIBH B.2.6-31:2021, BU3HaueHHs MOTEHLIAy €HEPro30epe:KeHHs, pO3pO0Ka TEXHIYHO Ta
€KOHOMIYHO OOIPYHTOBAaHMX PEKOMEHAAIIN JUIsl MiJBUILEHHS PIBHS €HEeproe()eKTUBHOCTI
Oy/l1BIIL.

[Tin yac MATOTOBKM Ta BUKOHAHHS IMPOEKTY aBTOpP BHKOPUCTOBYBaB 1H(OpMAIIiIO,
BKJIFOYAIOYM TEKCTH, METOAM PO3PaXyHKIB, METOJOJOTII0 JOCHIKEHHS Ta KOHKPETHI
XapaKTEpPUCTHKU 1 MapaMeTpH, 3HaleHl B Jpkepenax [1-23], uuroBanux y mitepatypi. Kpim
TOTO, aBTOPY JA03BOJIIETHCSI BUKOPUCTOBYBATH 1H(POPMAIIi0, OTPUMAHY MiJ] 4aCc KOHCYJbTAIlll
3 KEpIBHUKOM MPOEKTY, HAyKOBO-MEIAroriYHMMHU MpalliBHUKAMU Ta 1HOIMMH Oco0aMu, siKa
CKJIQJIAETHCS 3 HEOIMYyOIIKOBAaHUX aBTOPCHKUX PO3POOOK (CydyacHOI HAYKOBOI Ta IHHOBALIMHOT
iH(dOopMaIrii), BUKIIOYHO JIJIsi BUKOHAHHS I1i€] pOOOTH.

Pe3yabtaru: O11iHka BIAMOBIAHOCTI pO3PaXyHKOBHUX MOKA3HUKIB €HEProe(heKTUBHOCTI
Oy/1BJIl HOpPMATUBHUM 3HAYEHHSIM, BU3HAYEHHS MMOTEHIIIATy EHEPro30epekeHHs Ta po3pooKa
TEXHIYHO Ta  EKOHOMIYHO  OOIpYHTOBAaHMX  pPEKOMEHJAlli  M0J0  MiJBUILECHHS
eHeproeekTuBHOCTI Oymim. I[IpoBeneHO pO3paxyHKH TEIJIOTEXHIYHUX IMOKA3HUKIB
OTOPO/KYBAJIBHUX ~KOHCTPYKIIif, €HEpProBUTpaT Ha OMNAJCHHS, BEHTWIALII, Trapsye
BOJIONIOCTAYaHHs Ta  OCBITJICHHS  aAMIHICTpaTUBHOI  OyIiBJi, BHU3HAYE€HO  KJAC
eneproedexktuBHocTi Oyniem G 3 nuromumu eneprosutparamu 97,0 kBr-rom/m® Ha pik.
3anporoHOBaHO 7  3axo0MiB 3 €HEProeeKTHUBHOCTI 13 3arajbHUM IOTEHIIAJIOM
eneprosoepexxerss 215 476 kBt ron/pik ta ckopouenusm BukuaiB CO2 Ha 42,07 TOHH Ha DK,
a TaKOX PEKOMEH/aLll 100 BIPOBAKEHHSI CUCTEMH €HEPreTUYHOI0 MEHEKMEHTY 3T1IHO
ISO 50006:2016 Ta 3actocyBanHs mnpoTokoiny IPMVP nns moHiTopunry i Bepudikarii
pe3yibTaTiB.



ABSTRACT

This qualification work includes 30 presentation slides and 148 pages of explanatory
notes in A4 format, containing 7 figures, 45 tables, and 23 literature sources.

Keywords: ADMINISTRATIVE 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.

Object of research: Administrative building constructed in 1946.

Subject of research: Building's energy consumption.

Aim of the work: Improving the indoor microclimate, reducing energy costs, ensuring
more efficient management and maintenance of the building and technical equipment.

Tasks of the work: Assessing the compliance of the calculated energy efficiency
indicators of the building with the established minimum requirements according to DSTU
9190:2022 and DBN V.2.6-31:2021, determining the energy saving potential, developing
technically and economically sound recommendations for increasing the building's energy
efficiency.

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 [1-23] 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. Calculations of the thermotechnical indicators of enclosing
structures, energy consumption for heating, ventilation, hot water supply, and lighting of the
administrative building were carried out, and the building's energy efficiency class G was
determined with specific energy consumption of 97,0 kWh/m?® per year. Seven energy
efficiency measures were proposed with a total energy saving potential of 215,476 kWh/year
and CO: emission reduction of 42,07 tons per year, as well as recommendations for
implementing an energy management system according to ISO 50006:2016 and applying the
IPMVP protocol for monitoring and verification of results.
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Beryn

AKTYaJIbHICTh TeMU. Y KOHTEKCTI Cy4aCHHMX BUKIIUKIB €HEPreTUYHOI Oe3MeKu Ta
€BPOIHTErpAIlifHUX TPOIIECIB, MIIBUIIICHHS €HEPreTUYHO1 €(heKTUBHOCTI OY1BEIIBHOTO
donmy Ykpainu HaOyBae 0COOIMBOTO 3HA4YeHHS. bymiBii cmoxuBarTh 0au3bk0 40%
BCi€1 eHeprii B KpaiHi, 1110 pOOUTh CEKTOP Oy AIBHUIITBA OJJHUM 3 HAHO1JIbII eHEPrOEMHUX.
3a oImiHKaMu eKCrepTiB, Omm3bko 70 THCAY OOKETHUX 3akmaniB, 80 TucSd
OaraTokBapTUPHUX OYIUHKIB Ta 6,5 MUIBIOHIB IPUBATHUX JTOMOTOCTIOAAPCTB B YKpaiHi
noTpeOyIOTh TEPMOMO ICPHI3allii.

EnepretTnunuii ayquT € KIIOYOBUM 1HCTPYMEHTOM JIJIsl BU3HAYCHHS (DAKTHYHOTO
CTaHy C€HEpProCHOKMBaHHs OyaiBeslb, BHUSBJICHHS JDKEpEN  HEpPallOHAJIBHOTO
BUKOPHUCTAHHS NMaJUBHO-EHEPIETUYHUX PECYPCIB Ta pO3pOOKH HAYKOBO OOIPYHTOBAHUX
3aXO/AIB 3 IMIJBUILEHHS €HEproeeKkTUBHOCTI. 3TiAHO 3 3akoHOM Ykpainu «Ilpo
eHepreTuyHy edekTuBHICTh OynaiBenb» (2017 p.) Ta Crpareriero TepMOMOAEpHI3aIlii
OyniBenb Ykpainu 10 2050 poky, eHepreTUH4He 0OCTEKEHHSI € 000B'SI3KOBUM €TaroM JJIst
00'e€KTIB TPOMAICHKOT0 Ta aJIMIHICTPATUBHOTO MPU3HAYECHHSI.

AJIMIHICTpaTUBHI OyAiBJIl CTAaHOBJIATH 3HAYHY YAaCTKy TIPOMAJICBKOTO CEKTOpY 1
XapaKTepU3yIOThCSl TPUBAIMM YacOM EKCIUTyaTalii Ta, SK MPaBWIO, HU3BKUM PiBHEM
eHeproedekTUBHOCTI. butbimicTs Takux OyniBenb Oyno 3BeneHo y nepion 1950-1980-x
POKIB 32 HOPMaMH, 1110 HE BIJIMOBIIal0Th CYy4YaCHUM BUMOTaM TEIJIOBOTO 3aXUCTy. Tomy
MIPOBE/ICHHS JIETAJIbHOTO €HEPreTUYHOrO ayAUTy aJMIHICTPATUBHUX OYIBENb 3 METOIO
BU3HAYCHHS  TMOTEHIlaly  eHepro30epexeHHs  Ta  PO3POOKH  KOMILIEKCY
eHeproe(peKTUBHUX 3aX0/IIB € aKTyalTbHUM HAYKOBO-TIPAKTUYHUM 3aBIaHHSIM.

3B'130K pOOOTH 3 HAYKOBUMH IpOrpaMaMi, IUIaHaMHu, TeMamu. JlociimkeHHs
BUKOHYETHCS BIITMOBIIHO IO YTOAM MPO acoIfiaiiio MiXk YKpaiHOIO Ta €BpONEHCHKUM
Coro3om, Ctparerii TepMoMoiepHi3allii 0yniBens Ykpainu 10 2050 poky, 3aTBEpAXKEHO1
posnopsikenHsam Kabinery MinictpiB Ykpainu Big 18 cepmas 2022 p. Ne 9736-p, a
TakoOX y Mexax [Iporpamm yKpaiHCHKO-IaHCHKOTO EHEPreTHYHOTO IapTHEPCTBA
(YHEIIII) moao  KOHCYJAbTAIMHUX  MOCIYr 3  €HEeproayauTy  JAep>KaBHHUX
aZMIHICTpaTUBHUX OyiBETb.

Mera i 3apaui pocaigkeHHsi. MeToro Marictepchbkoi poOOTH € MPOBEACHHS

JETabHOTO E€HEPreTUYHOro ayAWuTy aJIMIHICTPaTUBHOI OYIiBIl 3 BHU3HAYEHHSIM



(aKTUYHOTO CTaHy EHEpProOCIOXUBAHHS, BUIBJICHHSM PE3€pBIB €HEPro30epe:KeHHs Ta
pPO3pOOKOI0  TEXHIKO-€KOHOMIYHO  OOTPpYHTOBAaHMX  3axXONiB 3  MiJABHUIICHHSA
eHeproe(peKTUBHOCTI.

JInst MOCSTHEHHS MOCTaBJICHOI METH HEOOX1THO BUPIIIUTH HACTYIIHI 3a/1a4i:

[IpoanamizyBaTli TEOPETHYHI OCHOBH Ta HOPMAaTHBHO-METOAMYHY 0azy
IIPOBEJICHHSI CHEPTETUYHOTO ayAUTY Oy/iBeb B Y KpaiHi.

CucremaTu3yBaTH METOJIU 1HCTPYMEHTAJIbHOTO OOCTeXEeHHS OyniBelnb Ta
BHU3HAUCHHS MOKA3HUKIB €HEPrOe(PEKTUBHOCTI.

[IpoBecTu neTaIbHUI €HEPreTUYHUHN ayIUT aMIHICTPATUBHOI Oy 1B 3 OLIIHKOIO
TEIJIOTEXHIYHUX XapaKTEPUCTHK OTOPOHKYBAIBHUX KOHCTPYKIIiH, CTaHy IH)KEHEPHUX
CUCTEM Ta MapaMeTpiB MIKPOKIIMATY.

BusnaunTtu eHepreTUuHM O0anaHC Ta Kjac €eHeproepeKTUBHOCTI JOCIIKYBAHOTO
o0'ekTa.

Po3pobutu KoMIIeKC €Heproe(peKTUBHUX 3aXOAIB 3 TEXHIKO-€KOHOMIYHUM
OOTPpYHTYBaHHSM Ta OI[IHKOIO €KOJIOTTYHOTO €(EeKTYy.

ChopmyBaTt  pekomeHpalli 100  MIABUIIEGHHS  €HEeproeeKTUBHOCTI
aJAMIHICTPaTUBHOI OYAIBJI Ta CHCTEMH €HEPIreTUYHOTO MOHITOPUHTY.

O0'exT 10CTiAKEHHS — POIIECH EHEPTOCIIOKUBAHHS B aAMIHICTpaTUBHIN Oy 1B
Ta MUISXY MIBUIICHHS 11 eHepreTHIHO1 €(heKTUBHOCTI.

IIpeamer mocJizKeHHA — METOM Ta 3aCO0M POBEJICHHS €HEPIeTUYHOIO ayAUTY
aAMIHICTpaTUBHUX Oy/AiBEIb, TOKA3HUKH EHEProeEeKTUBHOCTI OTrOPOKYBaIbHUX
KOHCTPYKIIIH Ta IH)KEHEPHUX CUCTEM.

Metoau nocnigxeHHs. Y poOOTI BUKOPUCTAHO KOMIUIEKC METO/IB: aHATITUYHUI
METOJ JJisi BUBYECHHS HOPMATHBHOI 0a3W Ta JIITEPATypHUX JDKEPEN;, PO3paxXyHKOBUN
meron srigHo 3 JICTY 9190:2022 nnst BU3HAUYCHHS EHEPrOCIOXWUBAHHS OYIIBIIL;
IHCTpYMEHTaJIbHI ~ METOAM  OOCTexeHHs  (TeryoBi3iiiHAa  3iMloMKa, TecT Ha
MOBITPONIPOHUKHICTh, BUMIPIOBAHHS TapaMeTpPiB MIKPOKIIMATY); METOIU TEXHIKO-
€KOHOMIYHOTO aHaJII3y JUIsl OLIHKU PEHTAa0eIbHOCTI €eHeproeeKTUBHUX 3aXO0/1B.

HaykoBa HOBU3Ha OTpUMaHUX PE3yJIbTaTIB. Y JOCKOHAJIEHO METOJUYHUM T1IX11]
70 KOMIUIEKCHOTO €HEPreTUYHOTO ayIUTy aIAMIHICTpaTUBHUX OY/iBEIb, IO MOETHYE
IHCTPYMEHTaJIbHE OOCTEXEHHS 3 PO3PAaXyHKOBO-AHAIITUYHUMHU METOJaMU OI[IHKU

eHeproe(eKTUBHOCTI 3TiTHO 3 CyYaCHUMHU HAI[IOHAIBHUMH CTaHAapTaMH. BCTaHOBIEHO



KUIBKICHI 3aJIeKHOCTI MIX TEIUIOTEXHIYHUMU XapaKTEPUCTUKAMHU OTOPOIKYBaTbHUX
KOHCTPYKLIA Ta 3araJlbHUM €HEProClOXXUBaHHAM OyaiBii. Po3pobieHo komruiekc
eHeproe(peKTUBHUX 3aXOJIB 3 ypaxyBaHHSM OaraTOKpHUTEpialbHOTO aHajli3y TEXHIKO-
€KOHOMIYHHMX MMOKa3HUKIB.

[IpakTruHe 3HaYEHHS OTPUMAHKUX PE3yNbTaTiB. Pe3yiabTaTi poOOTH MOXKYTH OyTH
BUKOPHCTaHl I TIUIAHYBaHHSA Ta peaiisamii 3axoJiB 3 TepMOMOJIEepHi3allii
aJMIHICTpaTUBHUX OyJiBelb aHAIOTYHOTO Tuly. Po3polOieHi pexkoMeHpaarii
JI03BOJISIIOTH 3HU3UTH CIIOKMBAHHA TEIUIOBOI €Heprii Ha omaneHHS 10 68% BIAHOCHO
0a30BOT0O piBHS, IO BIJANOBIAA€ Kiacy eHeproedexTtuBHOCTI «C». 3ampornoHoBaHa
CUCTEMa EHEPreTMYHOIO0 MOHITOPHHIY  3a0e3ledye KOHTPOJb  €(QEKTUBHOCTI

BIIPOBAKEHUX 3aXO0/I1B 3TiAHO 3 MbkHapoaHuM ctanaaptom ISO 50006:2016.
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