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Pedepar/anoTamis:

1. Incepraliio NpUCBSIYEHO BUPIIIEHHIO aKTyalbHOI HAYKOBO-TIPUKJIAAHOI IPOGIEMY MiiBULIEHHS €(EeKTUBHOCTI
3axXMCTy POOOYMX 30H BiJl MMJIOBOTO Ta TEMJIOBOIO HABAHTAKEHHS HA OCHOBI PO3POOKM Ta BUKOPUCTAHHS HAYKOBO
OOI'PYHTOBAHUX 3aCO0iB a€POIMHAMIYHOTO 3aXUCTy. 3M1ifICHEHO aHali3 3aCcO0iB 3aXUCTY MOBITPS HA TPOMUCIIOBUX
MalIaHYMKax BiJ] IMJI0BOTO 3a0pyAHEHHS, HAOiIbII TOMXPEHUM 3aCOO0M 3aXUCTY Bifl MUJIOBOrO 3a0pyJHEHHS
IOBITPS HA IPOMHUCJIOBUX MaiilaHYMKaX € BUKOPUCTAHHS 3aXUCHUX 6ap’epiB (Cy4acHUI HAMPsIM — TIOPUCTi 3aXUCHI
Gap’epu Ta 6ap’epu ckyanHOI reomeTpudHOi popmu). Haiibinpim epeKTHBHUM METOZIOM TEOPETHUYHOIO AOCiIKEHHS
e(eKTUBHOCTI BUKOPUCTAaHHS 3aXMCHUX 6ap’epiB Bifi MNUIOBOro 3a0pyHEHHS € BUKopucTaHHs Metony CFD
MOJeoBaHHS. [IpoBeIeHO KOMILJIEKC eKCIIEPUMEHTAIbHUX AOCIIIPKEeHb: 1) 3 BU3HAYEHHSI MacU MUy, 0
«3axOIJII0e» KPaIljisl BOJAY IIPY PyCi B 3a0pyAHEHOMY CepelloBUIL; 2) 3 OLIiHKY iHTEHCMBHOCTI NMJIOYTBOPEHHS Bif

3a0pyJHEHUX JiJISTHOK IIPOMUCIIOBUX MaljaHYMKIB [IpY Pi3HUX METEOyMOBaX; 3) 3 aHaJli3y aepoJHaMiKU IT0TOKIB



Ha [IPOMUCJIOBUX MalJaHYMKaX NP1 BUKOPUCTAHHI 3aXMCHUX 6ap’epiB 3 pisHUM cTyneHeM nepdopallii, CKaaaHo1
reoMeTpuyHOi popmu; 4) 3 BU3HAUEHHS 3aKOHOMIPHOCTI 3MiHUM BOJIOrOCTi 3MO4Y€HOi TOBEPXHIi BYTiJIJIs1 BHACTIIOK
BUIIapOBYBaHHSI; 5) 3 BU3HAUYEHHS 3aKOHOMIPHOCT] iIHTEHCUBHOCTI NMJIOYTBOPEHHS IIPU Pi3Hill BOJIOTOCTI
3a0pyIHEHOI IiJISIHKY Ta IIPY Pi3Hiil MBUIKOCTI MOBITPSIHOTO IIOTOKY HAJ AijITHKO0. Ha 6a3i eKcrieprMeHTalbHUX
mocimkeHb o6ynoBaHi emnipuyHi mogesni. Po3pobieno CFD mogerni: 1) ouiHku e(eKTUBHOCTI BUKOPUCTAHHS Ha
IIPOMUCJIOBUX MalJaHIMKaX 3aXUCHUX O6ap’epiB 3 nepdopaliielo Ta 3aXUCHUX 6ap’epiB, 110 MAIOTh CKIAAHY
reOMETPUYHY (POpMy; 2) OLIHKY €(PEeKTUBHOCTI BUKOPUCTAHHS rabioHIB 117151 3aXUCTY Bifl ypaXkKeHHs yJlaMKaMu JIPOHa
KOpIycy Ha)TOCXOBUILA; 3) OLiHKMA €(PEeKTUBHOCTI BUKOPHUCTAHHS CUCTEMHU «3aXVMCHUH €KPaH + BTOPDUHHUI BIOyB»
L7151 3aXUCTy HadTOCXOBUINA Bifl TETJIOBOTO HaBaHTaKeHHs. OTpUMaHi B ucepTauiliHiil poboTi pe3yibTaTy,
PO3p0o06JIeHi METOAU ¥ MaKeTU NIPUKJIAIHUX [IPOrPaM BUKOPHCTOBYIOTbCS Y BUPOOHUYIN [isiyibHOCTI JJHIIPOBCHKOTO
Binninenns Qinii «IIpoeKTHO-BULIYKYBaJIbHUM iIHCTUTYT 3aJ1i3HUYHOrO TpaHCHOPTY» AT «YKpaiHCchKa 3a/1i3HULISI» Ta
B HaBYaJIbLHOMY NPOLeCi YKPaiHChbKOIO AEPKaBHOTO YHIBEPCUTETY HAyKY i TeXHOIOTIN. Kil040Bi c10Ba: 0XOpOHa
npauj, poboya 30Ha, NUJIOBE 3a0pyIHEHHS, TepMiyHe 3a0pyAHEHHs, TepMiuHe YpakeHHs MpaliBHUKIB, YMCEeJIbHI

METOJIY, 3aXUCT POOOUNX 30H Bifi MUJIOBOrO 3a0pyHEHHS], 3aXMCHIi €KpaHH, IIOBITPsIHA 3aBica, NWJIONIPUTHIYEHHS.

2. This dissertation is devoted to improving the effectiveness of protecting work areas from dust and heat loads
through the development and use of scientifically sound aerodynamic protection measures. An analysis was
conducted of measures to protect the air at industrial sites from dust pollution; the most common method of
protecting the air from dust pollution at industrial sites is the use of protective barriers. An analytical review of the
literature indicates that CFD modeling is a particularly important tool for scientific research today; this method
allows for the analysis of flow fields and dust concentration fields in work zones. A series of experimental studies
was conducted: 1) to determine the mass of dust “captured” by a water droplet as it moves through a contaminated
environment; 2) to assess the intensity of dust generation from contaminated areas of industrial sites under
various weather conditions; 3) to analyze the aerodynamics of airflow at industrial sites when using protective
barriers; 4) to determine the patterns of changes in the moisture content of a wetted coal surface due to
evaporation; 5) determining the patterns of dust generation intensity at different moisture contents of the
contaminated area and at different airflow velocities over the area. Empirical models were developed based on
these experimental studies. Results obtained during experimental studies showed that perforated protective
barriers and barriers with complex geometric shapes allow to reduce velocity of air flow in certain areas of
industrial sites, which helps to reduce the intensity of dust formation at the industrial site. CFD models were
developed to: 1) evaluate the effectiveness of using perforated protective barriers and protective barriers with
complex geometric shapes at industrial sites; 2) evaluate the effectiveness of using gabions to protect the oil
storage facility’s structure from drone debris; 3) to evaluate the effectiveness of using a “protective screen +
secondary air injection” system to protect an oil storage facility from thermal loads. The developed CFD models
enable to determine the patterns of dust concentration distribution in work zones at industrial sites when using
perforated protective barriers and barriers with complex geometric shapes. The developed models account for the
geometric shape of the protective barriers, meteorological conditions, and dust generation intensity. The
developed CFD models are intended for rapid assessment of the effectiveness of protective barriers and barriers
with complex geometric shapes at the preliminary design stage. A distinctive advantage of the developed CFD
models is the ability to perform calculations in areas with complex geometric shapes. A multi-parameter
mathematical model of debris movement in the air and within the “body” of a gabion has been created. Based on
this mathematical model, a computer code was developed to conduct a computational experiment aimed at
determining the effectiveness of gabions on an industrial site. A computational experiment was conducted, which
demonstrated that the developed numerical model makes it possible to determine the optimal thickness of the
gabion for various materials filling the "body" of the gabion. Numerical models based on explicit formulas have
been developed to solve multi-parameter problems involving the formation of thermal damage zones at industrial
sites during fire, based on the numerical integration of equations of aerodynamics, heat transfer, and thermal
conductivity. The proposed numerical models can be used for a preliminary assessment of the temperature field
inside a protective barrier to determine its effectiveness in terms of protecting areas from thermal pollution at an



industrial site. An effective numerical model has been developed for analyzing shock wave propagation at an
industrial site. The results obtained in this dissertation, as well as the methods and software packages developed,
are used in the operational activities of the Dnipro Branch of the “Railway Transport Design and Survey Institute”
of JSC “Ukrainian Railways” and in the educational process at the Ukrainian State University of Science and
Technologies. Keywords: occupational safety, work area, dust pollution, thermal pollution, thermal injury to
workers, numerical methods, protection of work areas from dust pollution, protective barriers, air curtain, dust
suppression.
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