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1. HayKOBi OCHOBHU CUCTEMHOTI'O I'[iI[XOI[y 10 3HM)KEHHA TEXHOI€HHOI'O HaBAHTAa>KE€HH S Bl,IL IIPOMUCJIOBUX BI/IKI/IﬂiB Ha

IOBKiA

2. Scientific foundations of the system approach to reducing the man-made load from industrial emissions on the

environment

Pedepar:

1. Incepranifina po60Ta IPUCBIYEHA PO3BsI3aHHIO HAYKOBOI MPO6JIEMY 3HVDKEHHSI PiBHSI TEXHOT€HHOTO
HaBaHTa)KeHHS Ha JOBKIJIS BiJ, IPOMUCIIOBUX BUKHUZIB, SIKi MICTSITh IpiOHOAMCIIEPCHI 3BasKEeHI pe4OBUHH, 110
CYIIPOBOJIKYETbCS KOMIIJIEKCHUM HETaTMBHUM BIUJIMBOM Ha BCi CKJ1aJJ0Bi NPUPOAHI KOMIIOHEHTH Ta CIIPUYMHIOE
IIOPYILIEHHSI €KOJIOTiYHOi piBHOBAru AOBKijIs. PO3p06sieHO HayKOBO-METO0JI0TiYHi OCHOBU CUCTEMHOTO MiAX0my

00 3HVMJKEHHS BIJIMBY TEXHOT€HHUX BI/IKI/I,I[iB ITPOMUCJIOBUX BI/IpO6HI/II_ITB, 10 MIiCTATb ,E[pi6HO,U,I/ICI'IepCHi 3BaKeHi



pevyoBuHu (PM2.5). 3nilicHEHO OOGI'PYHTYBaHHS PO3POOJIEHHSI MATEMAaTUYHOI MOZEJIi MOMKPEeHHSs 3a0pyIHIOI0YNX
PEYOBUH, METOIUKY BUOOPY NMPUPOJLOOXOPOHHOTO 00JIafHAHHS Ta LOCIiIKeHHS BUCOKOe()EKTUBHUX KOHCTPYKLIiH
IIMJIOOYMCHOTO 06JIaIHaHHS. 3 METOI0 [IPOTHO3YyBaHHS 1 NONePeIPKEHHS HACIiIKiB TEXHOT€HHOTO HaBaHTa>XKEHHS
Bifl IMJIOBMX BUKU/IiB PO3POOJIEHO QJIFTOPUTM Ta IPOrPaMHy peasli3allilo MaTeMaTUYHOI MOJIeJli PO3PaAXYHKY
nomupeHHs PM2.5 y npuzemHomy mapi atmocdepu. Po3pobieno Web-nomaTok po3paxyHKy NOMUPEHHS
3a0pYyIHIOIOUNX PEYOBUH, 1110 MO>KE€ BUKOPUCTOBYBATUCS B CUCTEMAaxX MOHITOPUHTY /1JIsl OL[iHKY Il KOHTPOJIIO
TE€XHOT€HHOTO BIUIUBY IPOMHUCJIOBUX IiJIIPUEMCTB HA HAaBKOJIMILIHE IPUPOJIHE CEPENOBUILE Ta iIHPOPMYBaHHS
rPOMAJICLKOCTI Ha Pi3HUX PiBHSIX. PO3p06€HO0 METOAMKY BUGOPY NUJIOTa3004MCHOTO 00J1alHAHHS 3
BHMKOPHCTaHHIM Teopii rpadiB Ta METOy ITOCIINOBHOI iepapXiyHoi KiacTepusaliii. [IporpamHo peasnizoBaHo
MeXaHi3M BUOOPY MUJIOra3004MCHOTO 00J1aJHaHHS 32 IOIIOMOT010 online-cepBicy eJ1IeKTPOHHUX TabJMIb HA OCHOBI
3iCTaBJIEHHI NapaMeTPiB TPbOX 06a3 JAHMX: XAPAKTEPUCTUK 3a0PYIHIOIOUUX PEYOBUH, TEXHOJIOTIYHUX YMOB
cepeoBUIIa Ta TapaMeTpiB MUJIOra3004yrMCcHOro ob1asHaHHs. Ha 0CHOBI 1a60paTOpHUX AOCTiTKEHb
3aIIPOIIOHOBAHO KOHCTPYKIii arapariB i3 peryssipHoIO yJ1bCallifiHO0 HacanKol (GOPCYHKOBUI Ta eXeKLiHHMMA
THUIIN), 110 326€311€4yI0Th CTBOPEHHS OPTraHi30BaHUX BUXPOBUX 30H y poO0Uill 30Hi anlapara i MalTb IIMPOKUI
IianasoH cTilikoi po6oTu. IIpoBeieHO AOCTiIKEeHHS Ta MAaTEMaTUIHUI ONKMC MeXaHi3MiB ocamkeHHs PM2.5, mo
I03BOJISIE TTPOEKTYBATH KOHCTPYKLi araparis AJ1s1 yJI0BJI€HHS IpibHOAMCIIepcHOro nuiy. [IpakTuyHa 3HauyIicTh
pobOTH MigTBEpI)KEHA aKTaMU BIIPOBA/I)KEHHS Y BUPOOHUYNIL ITPOLleC BUCOKOePEKTUBHUX KOHCTPYKLil anaparis Ta
METOJIMK apIryMEHTOBAHOTO BUOOPY €(EKTUBHOTO NIPUPOL03aXUCHOTO 00J1afHAHHS, IPOTHO3YBAaHHS 1 PO3PaXyHKy
30HU 3a0pyJHEHHS IPU3EMHOT0 Mapy aTMocdepH, a TaKOK BUKOPUCTAHHSM Pe3yJIbTaTiB JOCiIKEeHb Y

HaBYaJILHOMY IIPOLECI.

2. The dissertation is devoted to solving the scientific problem of reducing the artificial load on the environment
from industrial emissions that contain finely dispersed suspended substances. These emissions have a complex
negative impact on all-natural components of the environment and disrupt its ecological balance. Work has
developed the scientific and methodological foundations for a systematic approach to reducing the impact of
artificial emissions from industrial productions containing finely dispersed suspended substances, specifically
PM2.5. Carried out the substantiation of developing a mathematical model of the spread of pollutants, the result of
a methodology for selecting environmental protection equipment, and the study of highly efficient constructions
of dust cleaning equipment. To forecast and prevent the consequences of technogenic load from dust emissions,
an algorithm and software implementation of a mathematical model for calculating the distribution of PM2.5 in the
surface layer of the atmosphere was developed. Created a web application for calculating the spread of pollutants,
which can be used in monitoring systems to assess and control the artificial impact of industrial enterprises on the
surrounding natural environment and to inform the public at various levels. Developed methods for selecting dust
and gas cleaning equipment using graph theory and the technique of sequential hierarchical clustering. The
mechanism for choosing dust and gas cleaning equipment using the online service of electronic spreadsheets
based on comparing parameters of three databases: characteristics of pollutants, technological conditions of the
environment, and parameters of dust and gas cleaning equipment, was implemented in software. Based on
laboratory studies, designs of devices with a regular pulsation nozzle (nozzle and ejection type) are proposed,
which ensure the creation of organized vortex zones in the working area of the device and have a wide range of
stable operations. Carried out a study and mathematical description of PM2.5 deposition mechanisms, which
allows for designing devices for capturing fine dust. Confirmed the practical significance of the work by the acts of
introducing into the production process highly efficient designs of devices and methods of reasoned selection of
effective environmental protection equipment, forecasting and calculation of the pollution zone of the surface
layer of the atmosphere, as well as the introduction of research results into the educational process.
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