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AHOTAIIS

Jlana xBami¢ikariiina poOota BkIO4ae B cebe 17 crhaiimiB mpe3eHTarlli,
97 apkymi mNoOsSICHIOBaNbHOI 3amucku (opmary A4, mo Bkimouyae 34 pUCYHKH,
17 taGnuie, 50 miTepaTypHUX JKEpE.

Kmouosi ciaoa: EHEPTETUUHUN AYJUT; CUCTEMA BEHTUJIALL;
KOMEPILIIMHA BYIIBJIA; EHEPT'OCITIOXKVBAHH A BY AIBJII;
EHEPITOE®EKTUBHICTh; CUCTEMHW OIIAJIEHHS, BEHTWJIALIL TA
KOHAMIIOHYBAHHSA; TIAPAMETPU  MIKPOKIIIMATY; IHXEHEPHI
CUCTEMU BY AIBJII; OIITUMIBALIA EHEPTOCITOXKIMIBAHHAL.

O0’ekTOM  NOCHIIKEHHA € CHCTEMHU BEHTWIALIL 0araTonoBepxoBOi
KOMepIIiiHOo1 Oy 1Bl 3 opicHOIO PyHKITI€EIO ekciutyaTaltii. [Ipeamerom moc/iakeHHs
€ TEXHIYHUH CTaH, PEeKUMHU POOOTH, EHEeProeeKTUBHICTH Ta BIJAMOBIIHICTh
HOPMATHBHUM BUMOTaM CHCTEM BEHTHIISIIII.

Merow pobdorm € pAochiUKeHHS (YHKIIIOHYBAHHS CHCTEMH BEHTUJIALII
KOMEpUIMHO1 Oy[1BJIl, OLIHIOBaHHS 11 ()aKTUYHOI €HEepProe(EKTUBHOCTI B PEATbHUX
yMOBaxX €KCIUTyarTailii, a TakoX OOIPYHTYBAHHS TEXHIKO-€HEPreTUYHUX pILIEHb 3
ONTHUMi3allli €HEepProClOXUBaHHA 1 3a0€3MEeYeHHs] HOPMATHUBHOIO Ta KOM(OPTHOTO
MIKPOKJIIMATY.

3aBaaHHa po0OTH: TIPOAHANI3YBaTH TEXHIYHUU CTaH Ta MPUHLHUIA
GyHKIIOHYBaHHS CHCTEMH BEHTHJIAIT KOMEPIIHHOI OyMiBi; HOCTIAUTH (haKTUUHE
€HEProCIOKUBaHHS OY/IBJIl Ta BU3HAYUTH YAaCTKy CUCTEM OMaJCHHS, BEHTUJIAIIT Ta
KOHJUIIIOHYBaHHSl Yy 3arajbHOMY €EHEpPreTUYHOMY OaylaHCi; OIIHUTH TapaMeTpH
MIKpOKJIIMATy Ta TMOBITPOOOMIHY Ha OCHOBI pPE3yJbTaTiB IHCTPYMEHTAIBHHUX
BUMIPIOBaHb; TMpPOAHATI3yBaTH PEXKUMHU EKCIUTyartamii Ta e(eKTHUBHICTb poOOTH
BEHTWISALIMHOTO OO0JIalHAaHHA;, OOIPYHTYBaTH TEXHIKO-€HEPTeTUYHI 3aXO0Iu 3
ONTHUMi3allli eHePrOCIOKUBAHHS CUCTEMH BEHTHIISLIII.

[Tin dYac miArOTOBKM Ta BHKOHAaHHS TMPOEKTY aBTOP BHKOPHUCTOBYBAaB
1H(pOopMaIlio, BKIIOYAIOUH TEKCTH, METOIU PO3PaXyHKIB, METOAOJIOTIIO TOCIIIKEHHS
Ta KOHKPETHI XapaKTepUCTHUKH 1 TTapaMeTpH, 3HaiiieH1 B jkepenax [1-30], muToBaHux
y Jitepatypi. KpiM TOro, aBTOpy I03BOJSETHCS BUKOPUCTOBYBATH 1H(OpPMAILIIIO,
OTpPUMaHy MiJ 4ac KOHCYJbTAIlM 3 KEPIBHUKOM MPOEKTY, HAYKOBO-TEAaroriyHuMuU
IpaliBHUKaMU Ta IHIIUMH 0CO0aMHU, sIKa CKJIA/Ia€ThCA 3 HEOIyOJIIKOBAaHUX aBTOPCHKUX
PO3p00OOK, BUKIIFOUHO JIJISI BAKOHAHHS 1€l pOOOTH.

Pe3yabTaru: 31ilfiCHEHO KOMIUIGKCHUN  aHalli3 CHCTEMH  BEHTHWJIAIT
KOMepLiiHOT OyniBil 3 ypaxyBaHHAM (aKTUYHUX YMOB eKcIutyartauii. BuznaueHo
CTPYKTYPY €HEprOCIIO)KUBAaHHS OY/IiBJIi Ta BCTAHOBIICHO, 110 YACTKA CHCTEM OTTAJICHHS,
BEHTWJISILII Ta KOHJIUIIOHYBAaHHS y 3araJlLHOMY €HEpPreTHYHOMY OallaHCl CTAaHOBUTH
65,1%. IlpoananizoBaHO peXUMU POOOTH BEHTWISIIHOTO OONaJHAHHS, Ta
e(eKTUBHICTh (PYHKIIIOHYBaHHS Ha OCHOBI JJAaHUX IHCTPYMEHTAJIbHUX BUMIPIOBaHb 1
cucreMu nucnerdepusaiiii. OIiHEHO BIAMOBIAHICT, TApaMETPIB MIKPOKIIMATY
HOPMATHUBHUM BHUMOTaM Ta BUSIBJIIEHO YUHHUKH HEPALIIOHAJIBHOTO €HEPTrOCIOKUBAHHSL.
OOrpyHTOBaHO KOMIUIEKC TEXHIKO-CHEPTETUUHHUX 3aX0/I1B, peaizallis SsKUX J103BOJISIE
3HU3UTH PiYHE CHEPTrOCIIOKUBAHHS CUCTEMHU BeHTHIIALIT Ha 15-25%, 1110 miaTBepKye
JOIIJBHICTh 3alPONOHOBAHUX PIIIEHh 3 TOYKH 30py €HEpProeeKTUBHOCTI Ta
MPaKTUYHOTO BIPOBAI>KEHHS.



ABSTRACT

This qualification work includes 17 presentation slides and 97 A4 pages of the
explanatory note, which contains 34 figures, 17 tables, and 50 references.

Keywords: ENERGY AUDIT; VENTILATION SYSTEM; COMMERCIAL
BUILDING; BUILDING ENERGY CONSUMPTION; ENERGY EFFICIENCY;
HEATING, VENTILATION AND AIR CONDITIONING SYSTEMS; INDOOR
MICROCLIMATE PARAMETERS; BUILDING ENGINEERING SYSTEMS;
ENERGY CONSUMPTION OPTIMIZATION.

The object of the study is the ventilation systems of a multi-storey commercial
building with an office function. The subject of the study is the technical condition,
operating modes, energy efficiency, and compliance with regulatory requirements of
ventilation systems.

The aim of the work is to study the operation of the ventilation system of a
commercial building, assess its actual energy efficiency under real operating
conditions, and substantiate technical and energy-related solutions for optimizing
energy consumption and ensuring a compliant and comfortable indoor microclimate.

Objectives of the study: to analyze the technical condition and operating
principles of the ventilation system of a commercial building; to investigate the actual
energy consumption of the building and determine the share of heating, ventilation and
air conditioning systems in the overall energy balance; to assess indoor microclimate
and air exchange parameters based on the results of instrumental measurements; to
analyze operating modes and the efficiency of ventilation equipment; and to
substantiate technical and energy-related measures for optimizing the energy
consumption of the ventilation system.

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 references. In
addition, the author was allowed to use information obtained during consultations with
the project supervisor, academic staff, and other persons, consisting of unpublished
original developments, exclusively for the purpose of completing this work.

Results: A comprehensive analysis of the ventilation system of a commercial
building was carried out, taking into account actual operating conditions. The structure
of the building’s energy consumption was determined, and it was established that the
share of heating, ventilation and air conditioning systems in the overall energy balance
amounts to 65.1%. The operating modes and efficiency of the ventilation equipment
were analyzed based on data from instrumental measurements and the building
management system. Compliance of indoor microclimate parameters with regulatory
requirements was assessed, and factors of inefficient energy consumption were
identified. A set of technical and energy-related measures was substantiated, the
implementation of which enables a reduction in the annual energy consumption of the
ventilation system by 15-25%, confirming the feasibility of the proposed solutions in
terms of energy efficiency and practical implementation.
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Beryn

CtBOpeHHs1 0€3MEYHOro Ta ONTUMAJIBHOTO MIKPOKIIMATy y Cy4YacHHUX
aJIMIHICTpaTUBHUX OYyNIBIISAX € OJHIEI0 3 KIIOYOBHX (DYHKIINA CHCTEM OMaJIeHHS,
BEHTWJIAIIT Ta KOHIUIIIOHYBAHHS, SIKI BU3HAYAIOTh SKICTh BHYTPIITHEOTO CEPEIOBHIIIA,
piBeHb KOM(DOPTY KOPHUCTYBauiB Ta BIAMOBIIHICTh IPUMIIICHh CaHITAPHUM 1
ririeHiyHuM HopMaM. OcoOJiMBe 3HAaUEHHSI BEHTWISALIIHHUX CUCTEM BU3HAYAETHCS TUM,
10 caM€ BOHM 3a0€3Me4yl0Th OHOBJICHHS MOBITPSIHOI'O CEPEOBMILA, MIATPUMYIOThH
HopMmaTuBHI KoHIEHTpallli CO2, peryiaoTh BOJIOTICTh 1 TEMIIEpATypy MOBITPS, a
TaKOX BIUIMBAIOTh Ha TEIJIOBE HABAHTAXKEHHS OY/IIBJII B LIJIOMY.

Bognouac BeHTWIALST € OJHUM 13 HAWOUIBII EHEPrOEMHUX 1HXKEHEPHUX
KOMITIOHEHTIB OyZiBii, IO 3yMOBJIOE BHUCOKY 4YYTJIUBICTh ii €KCIUIyaTalliHUX
XapaKTEPUCTHK JI0 MIABUIICHHS BAPTOCTI EHEPrOpecypciB Ta HEOOXITHOCTI MEPEXOTY
OyIiBETLHOTO CEKTOPY JI0 EHEProePeKTHBHUX 1 HHU3BKOBYTJCIEBUX pIIIECHb., Y
OaratoPyHKIIOHAIBHUX O(ICHUX OYMIBJISX YacTKa CMOKMBAHHS €HEPrii cucteMaMu
BEHTWIALIT Ta KOHAUIIOHYBaHHA MoOke mepeBunryBatu 30—40 %, mo miaTBepIKye
KPUTHUYHY BaXKJIMBICTh TEXHIYHOI ONTHUMI3AIl IUX CHCTEM Ta BIPOBAIKEHHS
CYyYaCHUX €Heproe(eKTUBHUX TEXHOJIOT1H.

JlomaTtkoBl BUMOTH J0 BEHTWIIIT Oynu cdopmMoBaHi y Tmepion MmaHaemii
COVID-19, konu 3Ha4HO MIABULIMIOCS 3HAYEHHS KPATHOCTI MOBITPOOOMIHY, SIKOCTI
GbimpTparlii, KOHTPOJIIO MapaMeTPiB MOBITPS Ta BUKOPUCTAHHS CHCTEM 3 PEKYIIEpaIli€ro
Teria. Y pe3ysabTaTi MIXKHAPOHI CTaHAAPTHU Ta HOpMAaTHBHA 0a3a y cepi BEeHTHIIALIT
3a3HAIM  CyTTEBOTO OHOBIIGHHS, a BHUMOTH [JI0 BEHTWIAIIMHUX CHCTEM B
aJMIHICTPATUBHUX OYMIBISAX (PAKTUYHO CTaIM YACTUHOK KOMIUIEKCHOI TMOJITHKA
eHEepProePeKTUBHOCTI Ta EKOJIOTTYHOI O€3IMeKH.

VY 3B’A3Ky 3 LIMM aKTyaJdbHHM € TMPOBEACHHS JETAJIbHOIO aHali3y CHCTEM
BEHTWISILII cy4acHUX O(icHUX OyiBesb, X TEXHIYHUX XapaKTEPUCTHK, PEKHUMIB

pob6otH, pakTHUHOI eHeproeeKTUBHOCTI Ta BIAMOBITHOCTI HOPMATHUBHUM BHUMOTaM.



MeTo0 po60TH € JOCHIKCHHS (YHKIIOHYBaHHS CUCTEMU BEHTWJISALIT
KOMEpIItHOT OYy/IiBIIi, OIIHIOBAHHA i1 ()aKTUYHOI €HEepProe(peKTUBHOCTI B PEAIbHUX
yMOBax eKCIUTyaTallli, a TaKoX OOTPYHTYBaHHS TEXHIKO-CHEPreTUYHHMX pIIlIEHb 3
onTUMI3aIlli €HEProcrnoXMBaHHSA 1 3a0€3MeUeHHS] HOPMATUBHOIO Ta KOMGOPTHOTO
MIKpOKJIIMATY.

Jlis moCSTHEHHS TOCTaBleHOI METH B poOOTI HEOOXiTHO BHUPIIIUTH TaKi
3aBJaHHA:

1. IlpoananizyBatu npuHUHMI (YHKIIOHYBAHHSA CUCTEMU BEHTHIIALII B Oy I1BJIL.

2. JlocmiauTty ¢akTUUHE EHEProCloXUBaHHS OydiBII Ta YacTKy CHUCTEM
OTTaJICHHS, BEHTUJIALIIT Ta KOHUIIIOHYBAHHS y 3aTaJIbHOMY €HEPreTHYHOMY OasiaHci.

3. IlpoBectn iHCTpyMEHTaJbHI BUMIPIOBAHHS MapaMeTpiB MIKpPOKIIMaTy Ta
MOBITPOOOMIHY B O(piCHUX MPUMILIEHHSX 1 MpOaHaIi3yBaTh OTPUMaHI pe3yJIbTaTH.

4. OwiHuTH (AKTUYHY EHEProe(PEKTUBHICTH CUCTEMH  BEHTWIISLIT 3
ypaxyBaHHSM PEKHUMIB €KCIUTyaTallii Ta HASBHOT CHCTEMH PETYIIFOBAHHS.

5. BusBuTH OCHOBHI eKCIUTyaTaIliifHi mpobiemMu Ta GakTOpu HepallioHATIBLHOTO
€HEProCHOKUBAHHS 1 MOTIPILIEHHS IKOCT1 MOBITPS B MPUMIILIEHHSX.

6. OOrpyHTYyBaTH TEXHIKO-CHEPTeTHYHI1  pIMICHHS IIOJ0  ONTHMI3aIli
€HEProCIOKUBAHHS Ta IMiABUILIEHHS SIKOCTI OBITPSL.

O0’ekT  HOC/IIKEHHS. Cucremn BEHTHWJIALIT 0araTonoBepxoBOi
aaMIHICTpaTUBHOI OyAiBIi 3 0iCHOIO (DYHKIIIEIO EKCILTyaTarlii.

Ipeamer JOCJIiIPKeHHS. TexHIYHuN CTaH, peKUMU poboTu,
CHEepProe(eKTUBHICTh Ta BIJAMOBIIHICT, HOPMATHBHUM BHMOTaM CHCTEM BEHTHIIAIIT

a7MIHICTPATHBHUX ITPUMIIICHbD.
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