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Pedepar:

1. Inceprauis npucBg4YeHa BUPIIIEHHIO aKTyalbHOI HAyKOBO-TIPAKTUYHOI NPO6JI€MH MiBUILEHHS €(PEKTUBHOCTI
[IaCHBHUX CUCTEM BEHTWJISILii eHeproomanHux OyAiBeslb MIIXOM BUKOPUCTaHHS BiTPOBJIOBJIIOBAYIB, 110
IO3BOJISIIOTh 3a0€3I1e4yBaTy CTA0iIbHUIN OBITPOOOMIH i MiATPUMYBATH HaJIeXXH] IapaMeTpy MiKpoKJimaTy 6e3
3HAYHUX BUTPAT eHeprii. [[pobiemaTiKa SOCTiIKeHHs € OCOOGIMBO BaKIMBOIO B YMOBax I7106aybHOI TeHIeHIii 10
3HIDKEHHS] €HeProCIIO>KMBaHHS y OyZAiBesIbHiN cdepi Ta BIIPOBAIKEHHS TEXHOJIOTIH CTaloro po3BUTKy. Meta po6oTu
IoJIsirajia y po3po6JieHHi HAyKOBO OO PYHTOBAHUX MiIXO/IiB 10 BIIPOBA/I>)KEHHSI BITPOBJIOBJIIOBAYIB Y CUCTEMY

[aCUBHOI BEHTWIALI 3 ypaxyBaHHIM IXHIX ripoAMHaMiYHUX XapaKTE€PUCTUK, KOHCTPYKTUBHUX I1apaMETPIiB Ta



BIUIMBY KJIIMAaTUYHUX YMOB. O6'€KTOM JOCIIiI)KEHHS BUCTYAIOTh Ipolecy (GOpMyBaHHS OBITPOOOMIHY B OYZiBIIsIX
Mif, fiero NPUPOIHUX Aa€POIUHAMIYHUX CUJI, @ IPEIMETOM — XapaKTEPUCTUKU BiTPOBJIOBJIIOBAYiB, BTPATH TUCKY Ta
IIOKa3HUKY €(PEKTUBHOCTI CUCTeMU. YIepile O6yyiy CTBOPEHI KOMIT'IOTEPHI MOZeJIi IpoLecy MOBITPOBIOBIIOBAaHHS B
LIXPOKOMY Aiarna3oHi MBUAKOCTEN 1 HANPSMIB BiTPOBOI'O IIOTOKY, 110 A0 MOXKJIMBICTb OLIiHUTH TifpoAguHaMidHi
BJIACTUBOCTI IPUCTPOI0. PO3po6iieHa MOJie/Ib CUCTEMHU [TACUBHOI BEHTUJIAL] 3 BAKOPUCTAHHSM BiTPOBJIOBJIIOBAaYa
I03BOJIMJIA IPOBECTH iMiTalliliHe MOZesII0BaHHS OpraHizallii NoBiTpooO6MiHy Ta cTpaTudikanii MikpokiaimaTy B
NPUMILIEHHSX Pi3HOTO NIPU3HAYEHHS, BPaXOBYIOYM KJliMaTU4Hi ymMoBU. OCO6/1MBa yBara npu/iijieHa aHaji3y BILJIMBY
CE30HHUX 3MiH BITPOBOIO HaNOPy Ha NPOLYKTUBHICTL cCUCTeMU AJ1s MicTa KpuBuii Pir. BctanoBsieHO, 1m0
KoedilieHT KOPUCHOI Aii BITPOBJIOBIIOBaYa KOJIMBAETHCS B Mexkax 86,1-94,4%, 1m0 CBiIYUTh ITPO MOTO 30ATHICTh
CTabisIbHO IpallloBaTy 3a Pi3HUX yMOB. HaykoBa HOBM3HA TaKOX I10JIATa€ B yIOCKOHATIEHHI METOIUKY iH)KEHEPHOTO
PO3paxyHKy IaCMBHOI BEHTUJIALL], sIKa BpaXOBY€ PeajIbHi yMOBM €KCILTyaTallii Ta JO3BOJIsiE BUBHAYATH HEOOXiTHNI
MIOBITPOOOMIH i3 MiIBUIIEHOIO TOYHICTIO. [IpakTUYHE 3HaYEHHS OLEP>KAHMX PE3YyJIbTATIB I10JISITA€ Y CTBOPEHHI
METOJMKHU PO3PAXYHKY, IO J03BOJIS€ BU3HAYATH TiIPOAVHAMIYHI XapaKTE€PUCTUKY i BUTPATY NOBITPSIHOIO MTOTOKY
3aJIEXKHO Bifi FEOMETPUYHUX Ta a€POAMHAMIYHUX 0COOINBOCTEN cUCTEMU. PO3PO06JIEHO aJITOPUTM OLIiHIOBaHHS
e(peKTUBHOCTI PYHKIiOHYBaHHS BEHTUJISALIITHOI CUCTEMU 3 BiTPOBJIOBJIIOBaY€M, PE3YJIbTATU YUCEIbHOTO I
}i3UYHOr0 MOZEIIOBAaHHS MOXKYTb OYTU BUKOPUCTAHI JJjIs1 CTBOPEHHS IIporpamHoro 3abesnedeHHs Ta CAD-mMomyiiiB,
11O CIPUSITMME aBTOMATH3allii iIHKEHEPHUX PO3paxyHKiB. OLiHIOBaHHS €KOHOMIYHOI JOLiIbHOCTI 110Ka3aslo, 10
TE€PMiH OKYITHOCTi CTAaHOBUTD 2-4 POKM 3aJI€XKHO Bif] TUIY OyAiBJli, PiBHS BEHTUJISLIMHOIO HAaBAaHTAXEHHS Ta
KJIIMaTU4YHMX YMOB. BUKOPUCTaHHS BITPOBJIOBJIIOBAYIB HE JIAIIE 3HDKYE BUTPATU €JIEKTPOEHEPTI, a 1 [MoKpalye
CaHITapHO-Tiri€HiYHi yMOBHU y NPUMILIEHHSX, 3MEHIIY€E IIYMOBUH BIJIUB, IPOJOBXYE TEPMiH €KCILIyaTallil
obnanHaHHs. [IpoBeieHi eKCcliepruMEeHTH MiATBEpUIIY, 1110 HABiTh 32 HU3BKUX MIBUAKOCTEN BiTPy 6J113bK0 0,5 M/C
BITPOBJIOBJIIOBAY 3a6e31e4ye BUTPATy NMOBITPps Ha piBHi 10,26-11,97 M3 /rog, 10 BignoBifnae MiHiMaJbHUM
HOPMAaTHUBHMM BHMOT'aM IOBITPOOOMIHY 117151 SKUTJIOBUX MTPUMIllleHb. BCTaHOBIEHO 3a71€XKHOCTI MK BUTPATOIO
NOBITPSI Ta IIBUIKICTIO i KyTOM HabiraHHs IOBITPSIHOTO IOTOKY, SIKi MalOTh BUCOKY 30DKHICTb 3 pe3yJbTaTaMU
KOMITIOTEPHOT0 MOJIeII0BaHHS (KoediuieHT kopersuii 0,97 npu po36i>kHOCTI He 6inbiie 8%). Po3pobyieno
YHiBepCaJIbHY 3aJI€KHICTD [J151 BU3HAYEHHS] BUTPATH MOBITPS, 10 MOKe O6YTH BUKOPUCTaHa B iHKE€HEPHil TpaKTHLi.
OTtpumanuit koedilieHT MicLieBoro onopy 1,28 pekoMeH10BaHO 3aCTOCOBYBATH [J1s1 IPOEKTHUX PO3PaAXYHKIB.
Po3po6sieHa MeTOIMKA TiIpPOAMHAMIYHOTO PO3PaxXyHKy BPaxOBYy€ MIBUIKICTD i KyT HabiraHHs IOTOKY, BTPATH THUCKY B
OKPEMUX €JIEMEHTAx CUCTEMHU, PO3IOLiJ MBUIKOCTEN y KaHA/IAX Ta TiAPOCTaTUYHUI TUCK, IO JO3BOJISIE
KOMIIJIEKCHO OLIiHUTH POOGOTY BEHTWISILIMHOI Mepeski. AHasli3 eKOHOMIYHOI e(DeKTHBHOCTI [I0BIB, 110 iHTerparis
BiTPOBJIOBJIIOBAYiB JO3BOJISIE 3HAYHO 3MEHIIUTY BUTPATU HA €KCILIyaTallilo MEXaHIYHUX BEHTUWISILIMHUX YCTAaHOBOK
Ta 3abesneyye (PpiHaHCOBY EKOHOMIIO B YMOBAax 3pOCTaHHs Tapu@iB. CepenHill TEpMiH OKYIIHOCTi CTAHOBUTb 2—4
POKH, 110 MiATBEepIKye NMepPCIIeKTUBHICTh 3aCTOCYBaHHS TEXHOJIOTI Y JKUTJIOBUX Ta agMiHICTPAaTUBHUX OYyIiBIISX.
Po3po6seHi Nifxoau CIpusiioTh PO3BUTKY €Hepro3depiralourx TeXHOJIOTIH, CTBOPIOIOTh HAYKOBO-TEXHIYHE
HiATPYHTS AJ15 BIOCKOHAJIEHHSI KOHCTPYKIil BiTPOBJIOBJIIOBAYiB Ta 3a0€311€4yl0Th YMOBH [1J181 iXHBOTO LIMPOKOTO
BIIPOBA/I)KEHHS y TPAaKTUKy OyAiBHULITBA. Pe3ysbTaTul JOCITiIKEHHS NOBOIITh OLINBbHICTb iHTerparii
BITPOBJIOBJIIOBAYiB Y KOMILJIEKC eHeproedeKTUBHYX pilleHb Oy IiBii opsy, i3 pekymnepari€eio Ternsua 1a
BUKOPUCTAaHHSM BiJJHOBJIIOBAHUX JIPKEPEJI €HEPrii, 0 BiAKpUBAa€ HOBi MOKJIMBOCTI IJ151 3HU>KEHHS

€HEProCIiO’KMBaHHS Ta Hi,U‘BI/IIJJ‘eHHH piBHH KOMCl)OpTy.

2. The dissertation is devoted to solving the urgent scientific and practical problem of improving the efficiency of
passive ventilation systems in energy-efficient buildings through the use of wind catchers, which ensure stable air
exchange and maintain appropriate microclimate parameters without significant energy consumption. The
research topic is particularly important in the context of the global trend towards reducing energy consumption in
the construction sector and the introduction of sustainable development technologies. The aim of the work was to
develop scientifically sound approaches to the implementation of wind catchers in passive ventilation systems,
taking into account their hydrodynamic characteristics, design parameters, and the influence of climatic
conditions. The object of the study is the processes of air exchange formation in buildings under the action of
natural aerodynamic forces, and the subject is the characteristics of wind catchers, pressure losses, and system



efficiency indicators. For the first time, computer models of the air capture process were created for a wide range
of wind speeds and directions, which made it possible to evaluate the hydrodynamic properties of the device. The
developed model of a passive ventilation system using a wind catcher made it possible to conduct simulation
modeling of air exchange and microclimate stratification in rooms for various purposes, taking into account
climatic conditions. Particular attention was paid to analyzing the impact of seasonal changes in wind pressure on
the system's performance for the city of Kryvyi Rih. It was found that the efficiency coefficient of the wind catcher
ranges from 86.1 to 94.4%, which indicates its ability to operate stably under various conditions. The scientific
novelty also lies in the improvement of the engineering calculation method for passive ventilation, which takes into
account real operating conditions and allows determining the required air exchange with increased accuracy. The
practical significance of the results obtained lies in the creation of a calculation method that allows determining
the hydrodynamic characteristics and air flow rate depending on the geometric and aerodynamic features of the
system. An algorithm for evaluating the efficiency of a ventilation system with a wind catcher has been developed,
and the results of numerical and physical modeling can be used to create software and CAD modules that will
facilitate the automation of engineering calculations. An assessment of economic feasibility has shown that the
payback period is 2-4 years, depending on the type of building, the level of ventilation load, and climatic
conditions. The use of wind catchers not only reduces electricity consumption, but also improves sanitary and
hygienic conditions in rooms, reduces noise pollution, and extends the service life of equipment. Experiments have
confirmed that even at low wind speeds of around 0.5 m/s, the wind catcher provides an air flow rate of
10.26-11.97 m3 /h, which meets the minimum air exchange requirements for residential premises. A relationship
has been established between air flow and the speed and angle of the air flow, which is highly consistent with the
results of computer modeling (correlation coefficient of 0.97 with a discrepancy of no more than 8%). A universal
relationship for determining air flow has been developed that can be used in engineering practice. The obtained
local resistance coefficient of 1.28 is recommended for use in design calculations. The developed method of
hydrodynamic calculation takes into account the velocity and angle of flow, pressure losses in individual elements
of the system, velocity distribution in the channels, and hydrostatic pressure, which allows for a comprehensive
assessment of the ventilation network's performance. An analysis of economic efficiency has shown that the
integration of wind catchers can significantly reduce the operating costs of mechanical ventilation systems and
provide financial savings in the context of rising tariffs. The average payback period is 2-4 years, which confirms
the promising prospects for the application of this technology in residential and administrative buildings. The
approaches developed contribute to the development of energy-saving technologies, create a scientific and
technical basis for improving wind catcher designs, and provide conditions for their widespread implementation in
construction practice. The results of the study prove the feasibility of integrating wind catchers into a complex of
energy-efficient building solutions along with heat recovery and the use of renewable energy sources, which
opens up new opportunities for reducing energy consumption and increasing comfort levels.
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VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpizBuine Im'sa ITo-6aTbKOBI Bamunpkuii Oser Bosogumuposuy

TOJIOBH paju

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI Bamunpkuit Osier BosoauMuposuy

rOJIOBYIOYOTO Ha 3acigaHHi



BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZINIOBiZaJIbHUM 32 peECTpallil0 HAyKOBOIi

OisIIBHOCTI

Xynuk Mukosa BaneHTHHOBUY

IOpuenko TeTsHa AHaTOJIiBHA

FOpuenko TetsHa AHaToJiiBHA



