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Pedepar:

1. O6'eKT mocCiIpKeHHs - NIpoLec 3a6pyIHEHHS [IOBITPSIHOTO CEPEJOBUILA IIPU TEXHOTEHHUX aBapisx 3 XiMi4YHO
HebOe3MeyHUMHU pevyoBMHAMU. METOI0 IucepTalliiiHoi poboTU € po3pobKa ePeKTUBHUX YUCETbHUX MOJeeN 1J1s1
JIOKaJIbHOTO MPOTHO3Y 3a0pyiHEeHHS aTMocdepU 3 ypaxyBaHHSIM pesibedy MiCLieBOCTi Ha ypbaHi30BaHUX
TEPUTOPISIX. METOIM IOCHIIKEHHS: 11 IPOBEAEHHS NOCII)KEHb BUKOPUCTOBYETLCSI METO]], YACEJILHOTO
MOJIEJIIOBaHHS TiPOAMHAMIYHUX IIPOLECIB i IIpolecy MaconepeHocy. [Ipy 4yncenbHOMY iHTErpyBaHHi
IvdepeHLiaTbHYX PiBHSHD 3aCTOCOBYIOTHCS HESIBHI Pi3HMLEBI CX€MU pO3LIENeHHs. TeopeTnyHi i IpakTU4Hi
pe3yJbTaTy: BCi po3pobJieHi B pucepTaliii yncesipHi Mofiesli IporHo3y 3abpyiHeHHs aTMocdepu peai3oBaHi y
BUIJISI CIeliasli30BaHUX MAaKeTiB Iporpam (KoAis). BukopucTtanHs o6yJ0BaHUX YACEIbHUX MOJIeJIeN NO3BOJISIE
OIE€pPaTUBHO NPOTHO3yBaTH AVHAMIKYy 3a0pyIHEHHS aTMOC(EPH Y CEITEOHIN 30Hi 3 ypaxyBaHHSM pesibedy
MICLIEBOCTI [IpU aBAPIMHUX CUTYyaLisIX, HE NIPEL SIBJISI0YU [IPY LbOMY MiIBUIIEHUX BUMOT 10 PECYPCY KOMIT'IOTEPIB.

Lle ae MOXKJIMBICTD IX HIMPOKOIO 3aCTOCYBaHHS IIPU NPOBELIeHH] cepifiHUX po3paxyHKiB. Ha 6a3i po3pobyieHux



MOJeJIEN € MOXKJIMBICTb IIPOrHO3YBATU PU3UK TOKCUYHOIO YPAKEHHS JIOJEN SIK Ha MiCLIEBOCTI, TaK i B IPUPOSHUX
YKPUTTSX, B Oy[IiBJISIX, 110 SIBJISETHCS BKpall BaXKJIMBOIO 3aniaveto npu po3podbui I1JIACa (naH jokanizauii i sikBigarii
aBapiiiHoi cutyatii). Haykosa HoBu3Ha: po3pob6sieHo 2-D CFD mopesnb IporHo3y 3a0pyAHEHHs aTMOoCcdepH, 1110
6a3yeTbCs Ha TrifpoJMHaMIYHIl MOJeJli IOTeHLia/IbHOI Tedil, sIKa J03BOJIsie ONIEPATUBHO PO3PaxyBaTH [IPoLEC
po3ciloBaHHS 3a6PyIHIOBAYA 3 ypaxXyBaHHSIM peJibedy MiCLIEBOCTI, HEPiBHOMIPHOTrO Mpodiio MBUAKOCTI BIiTPY,
HepiBHOMiIpHUX KoeillieHTiB TypOyeHTHOI nudya3ii, TuIly aBapifiHoro Bukuzy; pospobsexno 3-D CFD mogesnb
IIPOTHO3Y 3a6pyAHEHHS aTMOocepH, sKa 6a3yeTbCs Ha TriipoAHaMIiuHii MoZeJi IOTeHLiaIbHOI Tedii, 110 L03BOJISE,
[IpY 3aCTOCYBaHHI KOMIT'IOTEPIB MaJIoi Ta CEPENHbOI ITOTYKHOCTI, OIIEPAaTUBHO PO3PAaXOBYBATHU IIPOLIEC PO3CIIOBAHHS
3a0pyIHIOBaYa 3 ypaxyBaHHSIM peJibedy MiCLeBOCTi, HEpiBHOMIPHOTO NPO(i0 MBUIKOCTI BiTPY, HEPIBHOMIPHUX
KoediuieHTiB TypOyseHTHOI audysii, TUIly aBapifiHOro BUKUY; OTpUMasia oganbmuil po3sutok 2-D CFD mogesns
IIPOTHO3Y aBapiliHOro 3a0pyHEeHHs aTMocdepy, sIKa 3aCHOBaHa Ha FipoAMHAMIUHIN MOJEJ BUXPOBUX BilpUBHUX
Teyvil imeasnpHOI pigyHMY, M0 103BOJISE, HA BiIMiHY Bifl iCHyIOUMX MOZeJiell, KOMIJIEKCHO BPaXOBYBaTH pesbed
MiclieBOCTi, HepiBHOMipHUI1 TPodiib MBUAKOCTI BiTPYy, HEPiBHOMIPHICTb KoediljieHTiB TypOyneHTHOi audysii, Tun
aBapillHOroO BUKUJY, FeOMETPUYHY POPMY XMapH, 1o chopMyBasack Ha Miclli aBapii. CTyniHb yIpOBaIKEHHSL:
PO3pO6JIEHi UncebHI MOZeli Ta KOAU BUKOPUCTOBYIOThCS B 'os10BHOMY ynpasiinHi MHC y [IHinponeTpoBchbKiit
0071aCTi; B HaBYaJIbHOMY ITpoLeci y JJHITporneTpoBCbKOMY HalliOHAJIbHOMY YHIBEPCUTETi 3aJ1i3HUYHOI0 TPAHCIIOPTY
iMmeni akagemika B. JlazapsiHa; y [lepkaBHoMY ninnpuemcTsi "TIpugHinposcbkuit ETL".Cepa BUKOPUCTAHHS:
MoJeJsli MOXYTb 6YTH BUKOPUCTaHi y MiHiCTepCTBi €KoJI0rii Ta IpUPOAHUX PeCypcCiB YKpaiHu, aBapiliHO-
PATYBAJIbHUX MiTpo37inax JepkaBHOi cIieniasbHOI CIy>KOU TpaHCIIOPTY MiHiCcTepCTBa TPaHCIIOPTY Ta 3B'SI3KY
Ykpainy; npu pospo6ui ITJIACy asist XiMidHO He6e3eYHUX 00'eKTiB.

2. The object of the research is the process of air pollution after accidents with chemically-hazardous substances.
Research methods: method of numerical simulation of hydrodynamic processes and the process of mass transfer.
The numerical integration of the differential equations is carried out using the implicit differencing scheme of
splitting. Theoretical and practical results: All developed in the thesis numerical models and the methods which
are built on their basis and developed to predict the atmosphere pollution are implemented as specialized software
packages (codes). The application of developed numerical models allows to predict the dynamics of the
atmospheric pollution in a residential area with an account of the terrain in emergency situations and without the
increased requirements to computers and this allow the wide use of them for the serial runnings. On the basis of
the developed models it is possible to predict the risk of toxic hitting people, both on the ground and in natural
bunkers, buildings. That is a very important task for PLAS (localization and liquidation of accident situations).
Scientific novelty: a 2-D CFD model to predict the atmosphere pollution and based on hydrodynamic models of
potential flow was developed. This model allows fast to calculate the dispersion of pollutant in the atmosphere
with account of terrain, profile of wind speed, different turbulent diffusion coefficients and different accident
releases; a 3-D CFD model to predict the atmosphere pollution and based on hydrodynamic model of potential
flow was developed. This model does not need power full computers and allow to calculate the pollutant
dispersion with account of complex terrain, wind speed profile, turbulent diffusion coefficients, different accident
releases. An advanced 2-D CFD model to predict the atmosphere pollution and based on hydrodynamic model of
vortex separated flows of the invisid fluid was developed. This model allows to take into account terrain, wind
speed profile, turbulent diffusion coefficients, different types of accident releases, type of geometrical form of
clouds, formed at the accident site. Implementation extent: the developed numerical models are used at the
Dnipropetrovsk Department of Ministry of Emergency at the State Enterprise "Pridneprovskiy ETC", in the DNUZT
after academician V. Lazarian educational process. Range of application: the models can be used at the Ministry of
Ecology and Natural Resources, at the Rescue teams of Special State Transport Service; development of PLAS for
chemically hazard enterprises.
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