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1. Incepralist NpUCBsY€HA BUPILIEHHIO aKTyaJbHOI HAyKOBO-IIPAKTUYHOI MPO6JIeMH MiABUILEHHS €(DEKTUBHOCTI
[IAaCMBHUX CUCTEM BEHTWJISLii eHeproomanHux OyAiBesib MIIIXOM BUKOPHUCTaHHS BiTPOBJIOBIIIOBAYIB, IO
IO3BOJISIIOTH 3a0e3I1evyBaTy CTabiIbHUI TOBITPOOOMIH i MiATPUMYBaTH HaJleXXHi IapaMeTpy MiKpoKjimaTy 6e3
3HAYHUX BUTPAT eHeprii. [IpobiemaTiKa AOCIiIpKEHHS € OCOOIMBO BaXJIMBOIO B YMOBAaX IJ106ayIbHOI TeHIeHLii 10
3HIDKEHHS] €HeProCIIOKMBAHHS Yy OyAiBesIbHIN cdepi Ta BIPOBAI)KEHHS TEXHOJIOTIN CTalIoro po3BUTKY. MeTa poboTu
0JIArasla y po3po06yIeHHi HayKOBO OOI'PYHTOBAHUX MiJXO/iB 10 BIIPOBA/IKEHHSI BITPOBJIOB/IIOBAYIB Y CUCTEMY
[TAaCUBHOI BEHTWIAL] 3 ypaxyBaHHSIM IXHIX ripogUHaMIYHUX XapaKTE€PUCTUK, KOHCTPYKTUBHUX I1apaMETPiB Ta
BIUJIMBY KJIIMAaTUYHUX YMOB. O6’'€KTOM [OCIIiI>KEHHS BUCTYIAIOTh NIpoLecy (POPMYBaHHS IIOBITPOOOMIHY B OyIiBIISIX
mif Jiero NpUPOIHUX aePOINHAMIYHUX CUJL, @ IPEIMETOM — XapaKTEPUCTHKU BiTPOBJIOBJIIOBAYIB, BTPATH TUCKY Ta

[IOKa3HUKYU e(PEeKTUBHOCTI cucTeMu. Yrepiue 6y CTBOPEHi KOMITIOTEPHI MOZeJIi Ipo1ecy MOBITPOBJIOBIIOBAHHS B



LIXPOKOMY Aiarna3oHi MBUAKOCTEN i HANPSAMIB BiTPOBOIO IIOTOKY, 110 a0 MOXKJIMBICTb OLIiHUTY TifpoAavuHaMidHi
BJIACTUBOCTI IPUCTPOI0. Po3pobiieHa Mofielb CUCTEMHU MTACUBHOI BEHTWIIALI 3 BUKOPUCTAHHSIM BiTPOBJIOBJIIOBAaYa
I03BOJIMJIA IPOBECTH iMiTalliliHe MO I0BaHHS OpraHizallii NoBiTpooOMiHy Ta cTpaTudikalii MikpokaimaTy B
IIPUMIIIEHHSX PI3HOTO NPU3HAYEHHS, BPAXOBYIOUHU KJIiMaTU4Hi yMoBU. OCO6JIMBa yBara NpUIijieHa aHaji3y BILJIMBY
CE30HHUX 3MiH BITPOBOIO HaNoOpy Ha NPOLYKTUBHICTL CUCTEMU AJ1s MicTa KpuBuii Pir. BcTtaHOB/IEHO, 10
KoeillieHT KOPUCHOI Aii BITPOBJIOBIIOBaYa KOJIMBAETHCS B Mexkax 86,1-94,4%, 1110 CBiIYUTh ITPO MOTO 30ATHICTD
CTabisIbHO NpallloBaTH 3a Pi3HUX yMOB. HaykoBa HOBM3HA TaKOX I10JIAra€ B yJOCKOHATIEHHI METOIUKY iH)KEHEPHOTO
PO3paxyHKy IaCUBHOI BEHTUJIALLiI, SIKa BpaXOBY€e peasibHi yMOBU eKCIUIyaTallil Ta J03BOJIsie BU3HAYaTH HEOOXigHUIA
MOBITPOOOMIH i3 MiIBUIIEHOIO TOYHICTIO. [IpakTH4He 3HAaUeHHS OJleP>KaHUX Pe3YJIbTaTiB MOJIsira€ y CTBOPEHHI
METOAMKU PO3PAaXyHKY, L0 NO3BOJIsIE BU3HAYATHU ipOAMHAMIYHI XapaKTEPUCTUKHY i BUTPATY MOBITPSHOI'O IIOTOKY
3aQJIEXKHO Bifl FEOMETPUYHUX Ta a€POAUHAMIYHUX 0COOJIUBOCTEN cUCTEMU. PO3PO06JIEHO aJITOPUTM OLIiHIOBAaHHS
ePeKTUBHOCTI QYHKIIOHYBAaHHS BEHTWISLIMHOI CHCTEMU 3 BITPOBJIOB/IIOBAYEM, PE3YJIbTaTH YUCEIbHOTO 1
(}i3MYHOr0 MOZEIOBAaHHS MOXXYTb OYTU BUKOPUCTAHI JJj1s1 CTBOPEHHS IIporpamHoro 3abdesneyeHHs Ta CAD-monyiliB,
11O CIPUSATHMME aBTOMAaTH3allii iHKeHEPHUX PO3paxyHKiB. OLiHIOBaHHSA €KOHOMIYHOI JOLiIbHOCTI 10Ka3aslo, 10
TEPMiH OKYITHOCTi CTAHOBUTb 2—4 POKU 3aJI€KHO Bif TUIy Oy[IiBJli, piBHS BEHTUJISLIHOTO HAaBAaHTAKEHHS Ta
KJIIMaTUYHUX YMOB. BUKOpUCTaHHS BiTPOBJIOB/IIOBAYIB HE JIMIIIE€ 3HUKY€E BUTPATHU €JIEKTPOEHEPTI, a ! MoKpalye
CaHITapHO-TirieHiYHi yMOBHU y IPUMILIEHHSX, 3MEHIIYE IIYMOBUH BIJIUB, [IPOLOBXYE TEPMiH €KCILIyaTallil
obnagHaHHs. [IpoBeieHi eKClieprUMEeHTH MiATBEpANIIH, 10 HABITh 32 HU3bKUX MIBUAKOCTEN BiTPY 6113bK0 0,5 M/C
BITPOBJIOBJIIOBAY 3a06e31eyye BUTPATy NOBITPs Ha piBHi 10,26-11,97 M3 /rox, 1m0 Bifmnosigae MiHiMaabHUM
HOPMaTUBHUM BHMOT'aM IOBITPOOOMIHY 117151 J)KUTJIOBUX MIPUMIllleHb. BCcTaHOB/IEHO 3a71€XKHOCTI MK BUTPATOIO
NOBITPS Ta IIBUIKICTIO i KyTOM HabiraHHsI IOBITPSIHOTO IOTOKY, SKi MalOTh BUCOKY 30DKHICTb 3 Pe3yJIbTaTaMU
KOMITIOTEPHOTO MOJIe/IIOBaHHS (KoedilieHT kopessuii 0,97 npu po36ixkHOCTI He 6inblne 8%). Po3po6sieHo
yHiBepCasbHYy 3aJIeKHICTb 11715 BU3HAUYE€HHS BUTPATHU IIOBITPS, 110 MOKe OyTY BUKOPUCTaHA B iH)KeHEepHil NpakTULli.
OTtpumanuit koedilieHT MicLieBoro onopy 1,28 pekoMeH10BaHO 3aCTOCOBYBATH [J1s1 IPOEKTHUX PO3PaAXYHKIB.
Po3po6sieHa MeTO VKA TiIpOAMHAMIYHOTrO PO3PaxyHKy BPaxOBye MIBUIKICTD i KyT HabiraHHS IOTOKY, BTPAaTH THUCKY B
OKPEMMUX €JIEMEHTAX CUCTEMU, PO3IOLIJ IBUAKOCTEN Y KaHAJAX TA MiAPOCTaTUYHNN TUCK, IO IO3BOJISIE
KOMILJIEKCHO OLIiHUTH POOOTY BEHTWISILIMHOI Mepeski. AHasli3 eKOHOMIYHOI e(DeKTHBHOCTI [10BIB, 1110 iHTerpatis
BiITPOBJIOBJIIOBAYiB J0O3BOJIsIE 3HAYHO 3MEHIIUTY BUTPATU Ha €KCIIyaTallilo MEXaHIYHUX BEHTUJISLIMHUX YCTaHOBOK
Ta 3abe3neyye (piHaHCOBY €KOHOMIIO B yMOBax 3pocTaHHs TapuQiB. CepeHiil TEpMiH OKYITHOCTi CTAaHOBUTD 2-4
POKH, 110 MiATBEepKye NePCIIeKTUBHICTh 3aCTOCYBaHHS TEXHOJIOTI Y JKUTJIOBUX Ta aIMiHICTPAaTUBHUX OYIiBIISX.
Po3po6:eHi nigxonu CIpusiioTh PO3BUTKY €HEPro3depiralourx TeXHOJIOTIH, CTBOPIOIOTh HAYKOBO-TEXHIYHE
HiAIPYHTS [AJ15 BIOCKOHAJIEHHSI KOHCTPYKIiH BiTPOBJIOBJIIOBAYiB Ta 320€311€4yI0Th YMOBH [1J1s1 iXHBOTO LIMPOKOTO
BIIPOBA/P)KEHHS Y MPAaKTUKY OyIiBHUIITBA. Pe3yJIbTaTu OCIiIKEHHS TOBOASTh OLNIBHICTD iHTerparii
BITPOBJIOBJIIOBAaUiB Y KOMILJIEKC eHeproedeKTUBHUX pillleHb Oy iBJIi [1opsiy, i3 pekymnepallieio Temnsua Ta
BUKOPYCTAaHHSM BiJJHOBJIIOBAHUX JIPKEPEJI €HEPrii, 0 BiAKpUBa€ HOBi MOKJIMBOCTI [J151 3HU>KEHHS

€HEProCIOKMBAHHS Ta MiABUILEHHS PiBHI KOMQOPTY.

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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