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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYU€HOI pagH (pa30Boi creniaai3oBaHOl BYEHOI paju). K 08.085.03
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0COOH: J[HIMPONETPOBCHKUI HAI[IOHATILHUI YHiBEPCUTET

3aJ1i3HUYHOTrO TPAHCIIOPTY iMeHI akageMika B.A. JlazapsHa

Koz, 3a €IPIIOY: 01116130
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dopma By1acHoCTI:
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InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHHUX PyOpHK: 87.17.03

Tema gucepranii:
1. TIporHo3yBaHHS 3a6pyAHEHHS MOBITPSIHOTO CEPENOBUILA B YMOBAX 3a0yIOBY IIPU TEXHOTE€HHUX aBapisx

2. Air pollution prediction after accidents with the account of buildings influence

Pedepar:

1. O6'eKT mocCiIpKEHHs - IPOoLeC NepeHoCcy 3a0pyIHIOI0YMX PEeUYOBUH B aTMocdepi. MeTa gucepraliiHoi poboTH:
PO3po6Ka e(PEeKTUBHUX YACEIbHUX MOJEJIEN 171 IPOTHO3Y 3a0pyIHEHHs aTMocdepy B yMOBax 3a0yLOBU y pasi
aBapiliHUX BUJIUBIB (BUKMIB) XiMiYHO He6e3I1eYHUX PEYOBUH. MeTOAU NOCIiIKEHHS: IPYHTYIOTbCS HA
06YNCIIIOBATIbBHOMY €KCIIEPUMEHTI 3 MATEMAaTUYHUMU MOJEJISIMHU, SIKi OMUCYIOTh [IEPEHOC TOKCUYHUX PEYOBUH B
arMmocdepi. [Ipy yncespHOMY iHTETPYBaHHI PiBHSIHb MOJieJIell BUKOPUCTOBYIOTbCSI HESIBHI KiHII€BO-Pi3HULIEBI CXeMHU
posieneHHs. TeopeTudHi Ta IPaKTUYHi pe3yJIbTaTu: po3pobsieHo 3-D uncesnbHi Mogeri, o J103BOJISIOTh
IIPOTHO3YBATU B PEXXMMI peasibHOro yacy npouec 3abpygHeHHs: aTMoc(epy B yMOBax 3a0y/10BU Ta OLiHIOBATU
PU3UK YPaKEHHS JII0Jiel B IPUMIIEHHSIX Y pa3i 3aTikaHHS B HUX 3a0pyAHEHOro aTMoc(epHOro NoBiTps i Ha
MapuIpyTi eBaKyalii jofei. 3acToCyBaHHS NOOYAOBAHUX YMCEJIbHUX MOJIEJIeN O3BOJIsIE CYTTEBO MiABUILIUTH
piBeHb poruo3noi ingpopmarii npu pospoo6ui IJIACy (rnan nokanizauii Ta siksigauii aBapiitHux cutyaniit). Haykosa

HOBHM3HA: PO3PO06JIEHO TPMBUMIPHY YMCEJIbHY MOZEJb [JIsl IPOTHO3Y PiBHS 3a0pyHEHHS aTMocdepH B pasi



aBapiliHUX BUJIMBIB (BUKUIB) XiIM{UHO He6e3[1eYHMX PEYOBUH 3 YpaxXyBaHHSIM BIUIMBY OyJiBeJsb Ha IIPOLIEC IEPEHOCY
TOKCUYHUX PEYOBUH, METEOYMOB, MiCLIS i TUIY aBapiiiHOro BUKUAY (BUJIMB Yy IiAJIOH, 3a/IIIOBUM BUKUT,
HaniB6e3nepepBHUIl); pO3p06JIEHO YNCEIbHY MOJIeJIb [J1s1 IPOrHO3Y 3a0pyHEeHHs aTMocdepU B YyMOBax 3a0yJ0BU Y
BUIIQ/IKy BUIIAPOBYBaHHsI 3a0pyAHIOBaYa 3 IPYHTY (aBapiiiHa cUTyallisl - BUIMB Ha IPYHT); BIieplie Po3po6IeHO
METOJ] PO3PaxyHKy TOKCUYHOTO ypaskeHHs JII0fiel Mif, Jac ix eBakyalii 3 Mic1is aBapii B yMoBax 3a0y10BH, SIKa
II03BOJISIE BPAxOBYBaTH MIBUIKICTD i HAIIPSMOK PyXy JIIOJEN, TapaMeTPy METEOCUTYallil Ta emicii TOKCMYHO]
PEe4YOBHHY; OTPUMaJIa MOJAJbIINIA PO3BUTOK MOJIEJIb [JIsl IPOTHO3Y TOKCUYHOTO YPasKe€HHS JI0Jiell Y PUMIIEHHSX B
pasi 3aTiKaHHS B HUX 3a0pPyAHEHOr0 aTMOC(EPHOTro MOBITPS, SIKa 103BOJISIE BpAXOBYBAaTU JUHAMIKy 3MiHU 3 4acoM
KOHIIEHTpallii TOKCUKaHTa B aTMOChEpHOMY MOBITPI, K€ HAAXOAUTD Y IPUMILIeHHS; OTpUMasla oAalbIIni
PO3BUTOK MOZEJb 1711 PO3PaxyHKy IIpoliecy HelTpanisallii TOKCM4YHOro rasy B armocdepi, sika, Ha BigMiHy Bif
HasIBHUX, JJ03BOJISIE€ PO3PaxyBaTU JaHUi [IPoLeC B YMOBax 3a0yOBY; BIlepllle IOCTABJIEHO i BUPIIEHO 33/1a4y PO
JIOKaJsibHe 3a6pynHeHHs aTMocdepu I 4ac aBapii, KOau akepesio eMicii TOKCHYHOI pe4YOBUHU 3HAXOOUTHCS
BCepeMHi 4acTKOBO 3pyiiHOBaHOi Oy iBji. CTyNiHb BIIPOBAPKEHHS: pO3pO0JIeHi YhCesbHi Mogeri
BHUKOPHUCTOBYIOThCS B ['os10BHOMY ynpasiinHi MHC y [IHinnponieTpoBchKiit obsacti, B JI1 "TIpuaHinpoBCcbKUi
€KCIIEPTHO-TEXHIYHNI LeHTP [lepXripnpoMHarasny YKpaiHu' Ta B HaB4ainbHOMY npoueci JHY3T imeni akagemika
B. JlazapsiHa. Cdepa 3acTocyBaHHS: MiHiCTepCTBO €KOJIOTil Ta IPUPOIHUX pecypciB Ykpainu, MiHicTepcTBO
HAJ3BUYAMHUX CUTYyalill YKpaiHy, aBapiiiHO-psATYBaJIbHI Nifpo3ainy Jep>KaBHOI crielianbHOi CIy>X61 TPaHCIIOPTY
MinicTepcTBa TpaHCIOPTY Ta 3B'13Ky YKpaiHu; po3podka [TJIACy 1 ximMiuHO Hebe3neyHux 06'eKTiB.

2. Subject of inquiry is the process of pollutant dispersion in the atmosphere. Thesis objective is the development
of the effective numerical models to predict the atmosphere pollution after accidents with account of buildings
influence. Research methods: numerical experiments on the basis of the mathematical models which describe the
toxic substances dispersion in the atmosphere. To solve the equations of the models the implicit difference
schemes of splitting are used. Theoretical and practical results: new 3-D numerical models to predict in on-line
regime the atmosphere pollution with account of buildings influence were developed. The models allow to predict
the risk of the people hitting in the rooms when the polluted air inflows into rooms and also allow to predict the
people hitting on the route of evacuation. The application of these numerical models can significantly improve the
forecast information for the development of the PLAS (a plan of localization and liquidation of emergency
situations). Novelty of the research: three-dimensional numerical model was developed to predict the level of air
pollution in emergency spills (emissions) of chemically hazard substances. The model takes into account the
impact of buildings on the process of transfer of toxic substances, weather conditions, location and type of the
emergency (spill in the basin, instant emission, etc.); a numerical model was developed for prediction of air
pollution among of building in the case of the evaporation from the soil (accident spillage on the ground); for the
first time a method of calculating the toxic damage of people at evacuation route which lays between buildings was
developed. This method takes into account the speed and direction of people movement, meteorological situation,
parameters of emissions of toxic substances; an advanced model for the prediction of toxic hitting of persons in
the rooms in the case when the polluted air inflows to the rooms was developed. This model takes into account
changing of the concentration in the air which inflows into rooms. An advanced model was proposed for
calculating the process of neutralizing of toxic gas in the atmosphere, which, in the contrast to existing ones,
allows to calculate this process with the account of buildings influence; for the first time the problem of local air
pollution in case when the source of emission of toxic substances is situated inside the partially collapsed building
was set and solved. Implementation extent: the developed numerical models are used at the Dnipropetrovsk
Department of Ministry of Emergency, at the State Enterprise "Pridneprovskiy expert technical center
Gosgorpromnadzora of Ukraine", 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 Ministry of
Emergency, at the Rescue teams of Special State Transport Service; development of PLAS for chemically hazard
enterprises.
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