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AHoTamnist. Y 00nogidi po3ensiHymo uucenvHi mooeni, ki 6yau no6yoosaHi 0/
Npo2HO3y8AHHS 3a0pYOHEHHs1 poOoUUX 30H HA PI3HUX 00°€KMax 2ipHUUONPOMUCTIOB8020
komnnekcy. Po3pobka mamemamuuHux modeneti 30ilicHeHa 0 pi3HuUx OiITHOK ma
NPOMUCI08UX Mali0aHUUKi8 8udobysaHHs ma nepepobku 3anizHoi pydu 8 Kpusopizvkomy
patioHi. Po3enstHymi numaHHs MmamemamuuHo20 Mo0eIl08AHHSI NOWUPEHHS NUI02A3080i1
xmapu npu eubyxax 6 Kap’epax, 6UHOCYy nuay 8i0 X80CMOCXo8uu, ma npu
nepesaHmaxceHHti 2ipHu4oi Macu Ha NPOMUCI08UX MatidaHuukax. [Insa mamemamuuHozo
MOOeNBAHHS NOWUPEHHS OOMIWKU 8 nosimpi poGouux 30H BUKOPUCMOBYEMbCS
KOHBEKMUBHO-0u@y3itine pieHAHHS nepeHocy OomiwKu. JlaHe pIiBHAHHA 8pPAX08YE
nepeHoc JOMiWKU 3a PAXYyHOK pyxy noeimpsiH020 NOmoky, ammocgepHoi dugysii,
2pasimauitiHoz2o ocadxceHHs domiwiku. JIns 8u3HaueHHs nojs weuokocmi nosimpsiHo2o
NOMOKY 8UKOPUCMO8YIoMubCs 08i Modeni aepoduHamiku — Modenb NOMeHYiaibHO20 PyXy
ma pieHsaHua  Elinepa. [Ina  uuceivH020  pilleHHsT — MOOEIONUUX — PIBHSHb
BUKOPUCMOBYIOMbCS KiHUe80-pi3HUYesi cxeMu ma Memood po3ulenneHHs. Ha ocHosi
pPOo3pobIeHUX YlicebHUX Modeieli po3p00eHO KOMNIEKC KOMN IOMepHUX NPOzPam.

KiiouoBi cimoBa: uucenvHe MmodenosaHHs, 3a0pyOHeHHS noeimps, poboua 30Ha,
0XOpPOHA npaui, ekooziuHa 6e3neka

OyYHKI[IOHYBaHHS TipHMYOTIPOMMCIOBOTO KOMIIJIEKCY  TIOB’$I3aHO 3
iHTeHCMBHMM 3a0pyIHEHHSIM HaBKOJMIIHbBOTO CepefoBMINA, Ta, B IepIly 4epry,
noBiTps. [Iyke iHTeHCUMBHe 3a0pyAHEHHS Ma€ Miclie Mpu BuOyxXax B Kap’epax Ta
BUHOCY MUY Big XxBocTocxoBuil. [T1moBe 3a6pyIHEHHST Bif BMOYXY B Kap’€pi HOCUTD
panToBMIt Ta MOTYKHMII xapakTep. [IMyoBa xMapa MOIMMPIOETbCSI B aTMocdepi Ta
Mae€ Micile 3HauHe 3ab6pyaHeHHsT aTMOcGhepHOTOo TOBITps Ta MiACTUIbHOI TTOBEPXHi
SIK B poO0OUMX 30HAX Tak i B ceJiTeOHMX 30HAX. BMHOC MWIy 3 XBOCTOCXOBUII, — 1€
IIOBTOCTPOKOBE, TEX iHTEHCHMBHE 3a0PYIHEHHS IOBIiTPSI Ta ITiJICTUIBHOI MTOBEPXHi.

Cyip, miaKpecanTH, o IJ1s OLliHIOBaHHS BILUIMBY BMHOCY IMIY Bil XBOCTOCXOBMIIL Ta
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Ipy BUOYXy B Kap’epi BUKOPUCTOBYIOTHCS CIIPOIIEHi MaTeMaTU4Hi MOJeli,
eMripuyHi abo aHamiTMuHi. [y OTpMMaHHSI Oifbll HAyKOBO-OOI'PYHTOBAHOI
iHpopmarrii 1 BMKOPMCTOBYBATM YMCEIbHI MOJesi, 10 AAl0Th MOSK/IMBICTD
BpaxyBaTy OCHOBHi (i3muHi dakTopy, 10 BIUIMBAIOTh HAa (GOPMYBaHHS 00JacTeii
3a0pyIHEHHS.

Ilyis1 pillleHHs CKJIaAHMX 3aa4 aepoOAMHAMIKM Ta MacOIlepeHOCy JOMIIIKY TIPU
BUKMIAX B Kap’€paxX, BMHOCY IIWIYy 3 XBOCTOCXOBMII Ta IpPM MepeBaHTaKeHHi
TipHMYOi Macu Ha MPOMMUCIOBUX MaiiaHUMKAX PO3POOJIEHMII KOMIIIEKC YMCEeTbHUX
mogpeneit. i BM3HAUYEHHS II0JS IIBMIAKOCTI MOBITPSIHOTO IIOTOKY B YMOBax
CKJIQHOTO penbedy Ta IIpU HAsIBHOCTI HA TPOMMCIOBOMY MaliIaHUMKY Pi3HOTO poay
Tepeniko;, BUKOPUCTOBYIOTHCS :

1. piBHSIHHS 1J1s1 TTOTeHIIiay IBUIKOCTI;

2. piBHsiHHS Eiinepy.

st ¢popMyBaHHSI CKIAQAHOI TreomMeTpuyHOi ¢GopMM pO3paxyHKOBOi 06JacTi
BUKOPUCTOBYETHCSI METO/l MApKyBaHHSI.

[Tpoliec pO3MOBCIOMKEHHSI OOMILIKM B TIOBITPI MOMENIOETHCS PiBHSIHHSIM
MacoriepeHocy. JlaHe piBHSIHHSI BPaXOBY€ IepeHOC JOMIIIKM 3@ PaXyHOK IIBUIKOCTI
MOBITPSIHOTO TIOTOKY Ta arMocdepHoi audysii. g BU3HAUEHHS IIBUAKOCTI
OCaJi’KeHHS [OMIIIKM B TIOBITpi BUKOPUCTOBYETbCS ¢opmyna Crokca. s
YyycenbHOro iHTerpyBaHHs 2D Ta 3D MopenowuuMx piBHSIHb aepoAMHaMiKM Ta
MacoIlepeHOCy BUKOPUCTOBYIOThCS SIBHI Pi3HUIIEBI CXEMMU.

Po3pobiieHi maTeMaTHUHi MOeTi BiTHOCATHCS A0 Kiacy «operational models»,
TOOTO, OPi€EHTOBAHi HA IPOBEAEHHS CEPifHMX PO3paxXyHKIB Ha eTarli «hop — eckis».
Oco6nmBicTI0O pO3pO0SEHUX UMCeTbHUX MOAesell € OlepaTUBHICTh pPO3pPaxyHKIiB —
yac Ha MPoBeJIeHHS 00U CII0BAaIbHOTO eKCIIepUMMeHTY JopiBHIOE 5-10 cek.

Cnig  migKpecauTH, IO PO3po6JeHi UMCeNbHI MOJeN MOXYTb OyTu
BUKOPUCTAHI  [JI1  OI[IHIOBAaHHS  MapaMeTpiB  MiKpOKJIiMaTy  BCcepenuHi
pOOOUMX TPUMIIIIEHb.

HaBepeHi pe3ynbTaTy 00UMC/TIOBAIbHMUX eKCIIEPMMEHTIB Ha 6a3i mobymoBaHMUX
yyceJbHUX MOJENeN.

BucHoBku
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1.Ilo6ymoBaHi uMcenbHi MoOAedi Ui aHali3y OIMHAMIiKM 3a0pygHEeHHS
aTMocdepHOro IOBIiTPS Ta MiACTWIbHOI TMOBEpPXHi MPU IOMIMPeHHi B aTMocdepi
MJIOra30BoOi XmMapu, L0 YTBOpMJACS ITicjas BUOyxy B Kap’epi. IS NMpaKTUYHOi
peastisailii po3poOJeHMX UMCETbHUX MOJeeli BUKOPUCTOBYETHCS CTaHAAPTHA
MeTeoposioriuHa iHgopMailig. ITo6ymoBaHi Mozesni Hal0Th MOKJIMBICTbD BU3HAUYUTHU
HaloibII 3a0pyIHEeHHI 00/1aCTi MiACTUIBHOI ITOBEPXHi.

2. 3anpoIlaHOBaHI uKCenbHI MoAei IJIs1 pO3PaxyHKy MPOLLeCy BUHOCY IUIIY Bif,
XBOCTOCXOBMII. Mojiesi Jal0Th MOSK/IMBICTh BU3HAUUTU e(EeKTUBHICTh ITOavi BOAM
Ha MOBEPXHIO XBOCTOCXOBUIIA 3 METOI 3MEHILIEeHHS TUI0YTBOPEHHSI.

3. Po3po6eHi yncenbHi Momeni Ajs1 aHasli3y MWJIOBOTO 3a0pyIHEHHS IOBIiTpS
Ha [OUISIHKaxX I[epeBaHTaXeHHS TipHM4Yoi Macu. Mopeni [arTb MOKIMUBICTD
BM3HAUaTM piBeHb HeOe3Meky [IJis MpalliBHMKIB B POOOUYMX 30HAX IIPU Pi3HUX

MeTeoyMOBaXx.
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MATHEMATICAL MODELING OF AIR POLLUTION AT MINING AND
INDUSTRIAL COMPLEX FACILITIES
Mykola Biliaiev, Pavlo Kirichenko, Larysa Tatarko

Abstract. The report considers numerical models that were built to predict
contamination of working areas at various facilities of the mining complex. Mathematical
models were developed for various areas and industrial sites for the extraction and
processing of iron ore in the Kryvyi Rih district. The issues of mathematical modeling of
the spread of dust and gas clouds during explosions in quarries, dust removal from
tailings dumps and during overloading of rock mass at industrial sites are considered.
For mathematical modeling of the spread of impurities in the air of working areas, the
convective-diffusion equation of impurity transport is used. This equation takes into
account the transfer of impurities due to the movement of the air flow, atmospheric
diffusion, and gravitational deposition of impurities. To determine the air flow velocity
field, two aerodynamic models are used - the potential motion model and the Euler
equation. Finite-difference schemes and the splitting method are used to numerically
solve the modeling equations. Based on the developed numerical models, a set of
computer programs has been developed.

Keywords: numerical modeling, air pollution, work area, occupational safety,
environmental safety
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