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Pedepar:

1. B mucepTaniiiHiii poboTi MpoBEHEeHO OIJIsLA Ta aHAi3 BIVIMBOBOCTI KPATHOCTI OBITPOOOMIHY SIK BEHTUJISILIIFHO]
CKJIaZIOBOi Ha eHeproedeKTUBHICTh OyZiBesb pi3HOro npu3HayeHHs. HaBeneHo sitepaTypHuUi orisiy, 3 MUTaHb
IiAXO/IiB 10 BU3HAUEHHS KPATHOCTI IIOBITPOOOMIHY, Jle OKPECJIEHO OCHOBHI (PaKTOPHU SIKi BIVINBAIOTH HA

3a06e3ne4eHHs KOM(POPTHUX YMOB 3 TOUYKM 30PY SIKOCTi NOBITps. B ToMy 4ncii npupinena yBara nokasHuky CO2 B



NPUMILEHHAX, K IHIMKATOPY AKOCTI NOBITPA. [IpencraBieHa eMIipyyHa METOIKMKA PO3PAXYHKY IIOTOJAUHHOI
IIPUPOHOI KPATHOCTI IOBITPOOOMIHY B 6araTonoBepXOBUX OYIiBJISX B yMOBaX MiHJIMBOCTI 30BHIIIHBOTO Ta
BHYTPIIIHLOTO cepenoBulla. TakoX HaBEJEHUH I1JIaH EKCIIEPMMEHTY Ta METOAMKA BU3HAYEHHS IIPUPOJHO]
KPaTHOCTI NOBITPOOOMiHY Ha 6a3i eKCIIepUMEHTaIbHMX BUMipIOBaHb PiBHSI CO2 B penpe3eHTaTUBHUX [IPUMIIIEHHSIX
3 KpokoM 1 xBunmHa. BuzHauyenns koHueHTpauii CO2 6ys10 NpoBeeHO Ha OCHOBi MacoBOTO 6ajlaHCy BUOPAHUX
IIpUMIllleHb 3 BpaxyBaHHSM KJIIOYOBUX ITapaMeTPiB: IPUPOJHOTO MOBITPOOOMiHY, POHOBOI (30BHILTHBOT)
KoHLeHTpauio COZ, noyarkoBoi KoHueHTpauii COZ B IPUMILLEHHI, IPUCYTHOCTI JIIOJEN Ta FTEOMETPUYHUX PO3MIpiB
npuMmimeHHs. B pamkax gocigxkeHHs 6ys10 IpoaHani3oBaHo 3MiHy KoHUeHTpauii CO2 B mpuMilleHHi B 3a71€XKHOCTI
Bif psLly mapaMeTpiB, a caMme: BUAiJIeHb Bif jifofeil, 3MiHU KoHLeHTpalis CO2 y IpUIJIMBHOMY NOBITpi Ta 06'eMy
[IPUIIJIMBHOIO IMOBITPS. 3a Pe3ybTaTaMU [IPOBEJIEHOTO aHaJli3y BCTAHOBJIEHO, 1110 PETYJIIOBAHHS KPATHOCTI
noBiTpo0oOMiHy 3a piBHeM COZ2 € KpaluM MiIX040M, HDK MPOCTE JOTPUMAaHHS HOPMaTUBHUX 3HAY€Hb, OCKIJIbKU Ll
mizxiz, 703B0JIsS€ Gibl TOYHO Ta €(PEKTUBHO PETyYJII0BATH [TOBITPOOOMIH B Oy/1iBJISIX, BpAXOBYIOYM peajibHi YMOBU Ta
noTpeby KOpUCTyBaviB. Y guceprallii IpeCcTaBleHO pe3yabTaTh eKClIepUMeHTaIbHUX JOCiIPKeHb KOHLIEHTpallii
CO2 ta BM3HaUY€HA KPaTHICTb IPMPOJHOrO MOBITPOOOMIHY B ayAUTOPisiX HaByanbHOro kopnycy KIII im. Irops
CikopcpKoro. BcTaHOBIIEHO, 1110 6€3 BpaxyBaHHS IPOBITPIOBaHb KPATHICTb MOBITPOOOMIHY cTaHOBUTD 0,41 ron-1, 3
BpaxyBaHHSIM IIPOBITPIOBaHb CepeIHs KPAaTHICTb MOBITpo0OMiHYy cTaHOBUTH 0,48 ron-1. Ha 0CHOBI fieKinbKoOX cepiit
BMMIipIOBaHb IIPOBEJEHUX B 3MMOBUI 11€Pio], B IPUMIIIEHHSIX )XUTJIOBOI OyAiBJi 6yJI0 BCTAHOBJIEHO, 1110
XapaKTEPHUM € siBullle iHPinbTpalii. 3a JaHOro MEXaHi3My LMPKYJILiI IOBITPSI, KPATHICTb MOBITPOOOMIHY CKJIafana
0,74 rog-1 nnist XuTAOBOI KiMHaTH, Bif 0,73 ron-1 njis kopunopy, ta 3,4 ron-1 njis KyxHi. [Ipy ymoBax ekcdinbrpariii,
KpaTHICTb IIOBITPOOOMIHY /1J1s1 )KUTJI0BOI KiMHaTH 6y7a Ha piBHi 0,37 ron-1, 1,06 rog-1n71s xopugopy, ta 0,57 rog-1
17151 KyxHi. EKCiepuMeHTH NigTBepIUiY, 10 peasbHa KPaTHICTb IOBITPOOOMIHY, KOJIM CBDKE IOBITPSI HAAXOLUTD
4yepe3s BiKHA Ta [IBEpi, IepeBUIly€e MiHiMalbHI HOPMAaTUBHI 3HaueHHs. OfHaK, Ipy1 06€PHEHOMY IIOTOLIi OBITP4,
BOHA He BiJI[TOBiJla€ HOPMAaTUBHUM 3Ha4YeHHSIM. TakoX IMPOBOIMIACE O6POOKA cepii eKCriepuMeHTaNTbHUX
IOCJiI)KeHb B pePe3eHTaTUBHUX IPUMIILIEHHSIX KBAPTUPHU B JIiTHIN nepioh. IIpoTsarom jiTHbOro nepiony 6ysno
BUSBJIEHO, 1O KiJIbKICTh BUNIAQAKIB iHQinbTpalii Ta ekcinbTpalii maiike 0JHAKOBa, ajie, SIK i 151 ONal0BaJIbHOTO
nepiozy, HalpsSIMKY Pyxy MOBITPsl B MIPUMIlLIEHHSIX 3a71€XKaTh BiJ] HANPSIMKY BiTpy. [I7151 yMOB iHQinbTpauii KpaTHICTb
NoBiTpo0oOMiHy cTaHOBUA 0,57 ros-1 117151 )KUTIOBOI KiMHATH, 2,34 roz-1 niisg Kopunopy, 2,41 ron-1 nis KyxHi. Jns
yMOB eKkc(inbTpalii KpaTHiCTh NOBITPOOOMiHY cTaHoBUIIA 0,24 roz-1 nis XuTnoBoi kimHaTy, 0,94 rog-1 s
Kopuznopy, 0,52 ron-1 151 KyxHi. B pamkax eKCliepuMMEeHTaIbHOTO NOCJIiIPKEHHSI TaKOXX IPOBOANIINCH
eKCIlepMMEeHTaJIbHI 3aMipu KoHLeHTpaLii CO2 B aymutopii yuboBoro kopmycy KIII im. Iropst Cikopcekoro N222 B
PEXMMi OXOJIOIKEHHS B JIiTHIN nepion. OTpuMaHi pe3yJbTaTy [T0KA3yIOTh, [0 BEJIMYMHA IPUPOIHOI KPATHOCTI
MOBITPOOOMIHY 3aJIE5KUATB Bifl BITPOBOTO Ta CTaK €(eKTiB. 3 MOCUJIEHHSM Pi3HULLi TeMIIEpPaTyp MiX BHYTPIlIHIM Ta
30BHILIHIM MOBITPSIM, CIIOCTEPIraeThCsl 3pOCTaHHS BEIMYMHY KPATHOCTI NOBiTpoo6Miny Bix 0,37 o 0,9 rox-1.
[IpoBeneHO aHaMi3 €HepPreTUYHNUX MOKa3HUKIB JOCIiIPKyBaHUX IIPUMIILEHb HA OCHOBI MOJI€JIEN, CTBOPEHUX Y
nporpaMHoMy cepeposuili EnergyPlus, ki 03BOJISIIOTh BUSHAYaTH €HEPTrOCIIOXKUBaHHS Oy IiBJli HA MOTpedU
OIIaJIEHHS 3 BPAXyBaHHSIM MiHJIMBOCTi (PaKTUYHOTO MPHUPOSHOTO MOBITPOOOMIHY B KATJIOBUX OYIiBIISIX. 32
pe3yJbTaTaMu €HEePreTUYHOr0 MOJIETIOBAaHHS, piYHa €KOHOMIsI €Heprii 3 BpaxyBaHHSAM (PaKTUIHMX 3HaY€Hb
IIPUPOJHOI KPATHOCTI IOBITPOOOMIHY B pi3HMX 30HaX OYy[IiBji cTaHOBUTH 5,4% B NOpiBHSHHI 3i craHpapTom JICTY b
EN 15251:2011, a B nopiBHsAHHI 3i crangapToM JJEH B.2.2-15:2019 - 7,7%.

2. In the dissertation, a review and analysis of the influence of the air exchange rate as a ventilation component on
the energy efficiency of buildings of various purposes was carried out. A literature review on approaches to
determining the air exchange rate is presented, where the main factors that influence the provision of comfortable
conditions from the point of view of air quality are outlined. Including attention paid to the CO2 indicator in the
premises as an indicator of air quality. An empirical method of calculating the hourly natural multiplicity of air
exchange in multi-story buildings in conditions of variability of the external and internal environment is presented.
The experiment plan and the method of determining the natural multiplicity of air exchange on the basis of
experimental measurements of the CO2 level in representative rooms with a step of 1 minute are also given.
Determination of CO2 concentration was carried out on the basis of the mass balance of selected rooms, taking



into account key parameters: natural air exchange, background (external) concentration of COZ2, initial
concentration of CO2 in the room, presence of people and geometric dimensions of the room. As part of the study,
the change in the concentration of CO2 in the room was analyzed depending on a number of parameters, namely:
secretions from people, changes in the concentration of CO2 in the supply air and the volume of supply air. Based
on the results of the analysis, it was established that regulating the air exchange rate according to the CO2 level is
a better approach than simply observing the normative values, since this approach allows for more accurate and
effective regulation of air exchange in buildings, taking into account the real conditions and needs of users. The
dissertation presents the results of experimental studies of CO2 concentration and determined the frequency of
natural air exchange in the classrooms of the educational building of National Technical University of Ukraine “Igor
Sikorsky Kyiv Polytechnic Institute”. It was established that without taking into account ventilations, the air
exchange rate is 0.41 ACH, with ventilations, the average air exchange rate is 0.48 ACH. On the basis of several
series of measurements carried out in the winter period in the premises of a residential building, it was established
that the phenomenon of infiltration is characteristic. With this air circulation mechanism, the air exchange rate
was 0.74 ACH for the living room, 0.73 ACH for the corridor, and 3.4 ACH for the kitchen. Under exfiltration
conditions, the air exchange rate for the living room was at the level of 0.37 ACH, 1.06 ACH for the corridor, and
0.57 ACH for the kitchen. Experiments have confirmed that the actual air exchange rate, when fresh air enters
through windows and doors, exceeds the minimum regulatory values. However, with the reverse air flow, it does
not meet the normative values. A series of experimental studies was also carried out in the representative rooms of
the apartment in the summer period. During the summer period, it was found that the number of cases of
infiltration and exfiltration is almost the same, but, as for the heating period, the directions of air movement in the
premises depend on the direction of the wind. For infiltration conditions, the air exchange rate was 0.57 ACH for
the living room, 2.34 ACH for the corridor, and 2.41 ACH for the kitchen. For exfiltration conditions, the air
exchange rate was 0.24 ACH for the living room, 0.94 ACH for the corridor, and 0.52 ACH for the kitchen. As part of
the experimental study, experimental measurements of CO2 concentration were also carried out in the auditorium
of the educational building of the National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic
Institute" No. 22 in the cooling mode in the summer. The obtained results show that the value of the natural
multiplicity of air exchange depends on wind and stack effects. As the temperature difference between the indoor
and outdoor air increases, there is an increase in the air exchange rate from 0.37 to 0.9 ACH. In the fourth chapter
of the dissertation, an analysis of the energy indicators of the researched premises is carried out based on models
created in the EnergyPlus software environment, which allow determining the building's energy consumption for
heating needs, taking into account the variability of the actual natural air exchange in residential buildings.
According to the results of energy modeling, the annual energy saving, taking into account the actual values of the
natural multiplicity of air exchange in different areas of the building, is 5.4% compared to the standard DSTU B EN
15251:2011, and compared to the standard DBN B.2.2-15:2019 - 7.7%.
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Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

Inentudikarop ROR:

CeKTOop HayKH:. YHiBepPCUTETCHKUI

VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PELeH3€HTIB
OdiuiiiHi OTIOHEHTH

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:

1. Tanxa AHTOH MuKoOJIaioBUY

2. Anton Ganzha

KBasidikanis: n.1r.1., npodecop, 05.14.06

Imentudikarop ORCHID ID: 0000-0003-3967-2421

JoparkoBa iHdpopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: HanioHanbHUI TEXHIYHMI YHIBEpCUTET "XapKiBChKuMit

MOJIITEXHIYHUN IHCTUTYT"

Koz 3a €JIPIIOY: 02071180



Micue3HaxoaKeHHS: By Kupninyosa, 6y1. 2, Xapkis, XapkiBcbkuii p-H., 61002, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH:. YHiBEPCUTETCHKUIL

BiacHe IlIpizBuie Im'sa I1o-0aTbKOBI:
1. 3anopoxenp Aptyp OJsieKCaHIPOBUY

2. Artur Zaporozhets

KBasigikanis: n.r.u., c.a., 05.11.13

InenTudikarop ORCHID ID: 0000-0002-0704-4116

JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH: [HCTUTYT 3aranbHOi eHepreTrku HanjonanbHoi akagemii Hayk
Ykpainu

Kopg 3a €IPIIOY: 04589627

MiCIICBHaXO,T.[)KeHHﬂ: ByJI. AHTOHOBMYA, 6y7. 172, Kuis, 03150, Ykpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBiriHHS: HaujoHanbHa akaziemist HayK YKpaiHu
InenTudikarop ROR:

CeKTop HayKH: AkafieMivyHui

Penensentu

BiacHe IIpizBuie Im'sa ITo-6aThKOBI:

1. Byak Hapis AngpiiBHa

2. Nadia Buyak

KBasiikamis: . 1. 1., gouenr, 05.14.01
InenTudikarop ORCHID ID: 0000-0003-0597-6945
HoparkoBa indpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuii TexHiuHuil yHiBepcuteT Ykpainu "KuiBchKuit

MOJIITEXHIYHMN iIHCTUTYT imMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

Micue3Haxoa KeHHS: npocnekT bepecTeiichKuii, oyz. 37, Kuis, 03056, Ykpaina
dopma BiracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepCcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETCHKUIT



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. lknap Biktop IBaHOBUY

2. Viktor Shklyar

KBasigikamis: . r. u., gouenrt, 05.14.06

ImenTudikarop ORCHID ID: 0000-0001-6879-7501

JonaTkoBa iHdopmanist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii TexHiuHuil yHiBepcuTteT Ykpainu "KuiBchKuit

MOJIITEXHIYHMN iIHCTUTYT imMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekt bepecreiicekuil, 6yg. 37, Kuis, 03056, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBEepCHTETChKUI

VIII. 3aKkJII04Hi BiZoMOCTi

BiiacHe IIpizBuine Im'sa I1o-6aTbKOBI

TOJIOBH pagu

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

rOJIOBYIOYOTO Ha 3aCilaHHi

BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

Peectpartop

KepiBHuk Bigginy YKpIHTEI, mpo €

BiZITIOBiZaJIbHUM 32 PEECTpalLilo HayKOBO1

OisIIBHOCTI

Yepnoycenko Ousbra IOpiiBHa

YepHoycenko Onbra IOpiiBHa

l'etmanuyk 'anHa OsekcaHpiBHa

VKpIHTEI

FOpuenko TetsHa AHaTosiiBHA



