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Tema gucepranii:
1. 3MEHIIEHHS HETaTUBHOTO BIUIMBY Ha JIOBKiJIJII TEXHOTEHHOTO 3a0py/JHEHHS KADOOHOBMICHMM ITUJIOM

2. Reduction of negative impact on the environment of man-made pollution by carbon dust

Pedepar:

1. Inceprariis Ha 30OOYTTSI HAYKOBOTO CTYIIEHS KaHWaTa TEXHIYHUX HayK 3a creuianpHicTio 21.06.01 - ekosioriyHa
Oesmneka. — JlepkaBHa akafieMis iCAsAgUIIIIOMHOI OCBiTH Ta yrpasiinHs, Kuis, 2020. CrienjianizoBana BueHa paga [l
26.880.01. B po60Ti BUKOHAHO aHaJi3 Ta y3araJbHEHO PE3yJIbTaTU CBITOBUX Ta BITUM3HSIHUX JOCIiIKEHb
TE€XHOTE€HHOT0 3a0pyIHEHHS MIOBITPsI KAPOOHOBMiICHUM MUJIOM Ta IOTO HETaTUBHOTO BILIMBY HAa JOBKiJLIS Ta
JI0AVHY. | TaKOXX IpOaHai30BaHMIl CY4aCHUI CTaH CIIOCOO6iB i TEXHIYHUX 3aCO0iB TiIpO3HENNIIEHHS Ta BUSBUJIEHI
LIJISIXY 3MEHIIEHHS I0T0 HETaTMBHOI'O BIUIMBY Ha JOBKIjIs. JJOCTIIpKEHO IPUYMHY 1 YCTAaHOBJIEHO 3aKOHOMIPHOCTI
[IMJIOYTBOPEHHSI B MIPHUYMX BUPOOKAX MIAXT Iif] YaC Pi3HOMAHITHMX TEXHOJIOTIYHUX ITpoLeciB. [1py 11bOMY YTOUYHEHO
MEXaHi3M 0CaI>)K€HHS 3BaKEHOT0 KapOOHOBMiCHOTO IMJTY Ha TPYHT BUPOOKYM BHACJIIJOK Aii rpaBiTaliiiHMX Ta

€JIEKTPOCTAaTUYHUX CuJl. PO3p06sieHO MaTeMaTUYHy MOIeJIb JUHAMIKY B3aEMOZi TUJIOBUX i AMCIIEPrOBAaHUX BOJHUX



IIOTOKIB y TPaBiTalliiHOMY Ta €JIEKTPOCTAaTUYHOMY I1OJISIX [IPY TypPOYJIEHTHOMY, IPOMIKHOMY 1 JIaMiHADHOMY
PEeXXNMax pyxy NoBiTps. JOCIiIKeHO MeXaHiKO-€JIeKTPOCTaTUYHY B3a€MO/IiI0 PO3IOPOLIEHOI BOAU 3
KapOOHOBMiCHUM NUJIOM i po3pobJieHo (iznuHy Mofesib polecy. OOrpyHTOBaHO MOXKJIUBICTD i JOL/IbHICTD
KOMIIJIEKCHOTO BUKOPUCTAHHS IPy0OIUCIIEPTOBAHOI PiIMHM Ta TYMaHOYTBOPIOIOUHMX 3aBiC. YTOYHEHO MEXaHi3M
3aXOIJIEHHS 3BAKEHOT0 KaPOOHOBMICHOTO NMUJIy KPAIJISIMU PiJUHU Y BEHTUIISILIIHOMY CTpyMeHi. Po3po6yieHo
MaTeMaTUYHy MOJIEJIb IUHAMIKY i B3a€MO/Iii TUJIOBUX ITOTOKIB y IPaBiTalliIiHOMY i €JIEKTPOCTAaTUYHOMY IOJISIX.
YcTaHoBI€HO, 1110 B aKTHBHIl 30Hi fii (hakesa epeKTUBHICTh MUJIOBIOBIEHHS BU3HAYAETHCS BETUYMUHOIO i
HAIPSIMOM BEKTOPY IIBUIKOCTI Kpallesib PifHU. 32 Me€XKaMU aKTUBHOI 30HU — BEJIMYMHOIO IIBUIKOCTI MAiHHS
Kpariesb y TypOyJIEeHTHOMY PEKUMI i eJIeKTPUYHUMU CUJIaMH, OCHOBHUMU 3 SIKMX € HAIIPY>KEeHICTb IOJIiB MUJIOBOTO i
IVICIIEpProBaHOro BOGHOTO CTpyMeHiB. [1incyMKOBY e(peKTHBHICTb NUJIOBJIOBJIEHHS 3alIPOIIOHOBAHO BUBHAYUTH SIK
IoOYTOK iMOBipHOCTEH Mif 9ac [ii TPbOX HE3JIEKHUX OfHA BiJl OLHOI CWJI: IMHAMIYHOI, TpaBiTalilHoOj i
eJleKTpocTaTn4Hoi. [TokazaHo, 1o B aKTUBHIN 30HI MOXHA 3HM3UTH KOHLIEHTpalio nuiy Ha 50-80%, a 3a mexxamu
aKTUBHOI 30HU (akeJsia 3a paxyHOK rpasiTaliiinux cui Ha 40 - 60% npu giameTpi Kparesb pinuau 200 MKM i
niameTpi yacTok nuiy 10-20 MKM. KpiM TOro, 3a paXyHOK €JIEKTPOCTaTUYHUX CUJI KOHLIEHTPALIiIO [TAJIy MOKHA
3meHIIUTU Ha 80 - 90%. YCcTaHOBIEHO, 10 B aKTUBHIN 30Hi (pakesy AOLiIbHO BUKOPUCTOBYBATU IPybOAMCIIEPCHY
pinuHYy, a 3a MeKaMy aKTUBHOI 30HM BCTAaHOBJIIOBATU [IOAATKOBO TYMaHOYTBOPIOIOYY 3aBicy B 5-10 M Bif, nepuoro
daxesia 111 JOCATHEHHS MaKCUMaJlbHOI €(PeKTUBHOCTI ripo3HeNnuIoBaHHs. OOIPYHTYBaHO [TapaMeTPU Cy4aCHUX
3aC00iB TiIpo3HENUIIEHHS Ta pO3pO0JIEHO peKOMEeHAAllii 3 riipo3HenuIeHHs TOBITPS B 320051X Ta MiATOTOBYMX
BUPOOKaX [17151 CTBOPEHHS YMOB 6iJIblll €KOJIOTTYHUX TEXHOJIOTiN BUPOOHULITBA /17151 3MEHLIEHHSI MIKOAU JOBKLIIIIO.
CTBOpEHa yHiKaJIbHA €KCIIEPMMEHTAIbHA YCTAHOBKA 1719 BUBHAYEHHS [TapaMeTpiB MUJIONPUTHIYEHHS 3a JOTIOMOT 00
TpaAMLiliHUX Ta HOBUX 3ac006iB. PO3p06sieHO Iporpamy i METOAMKY J1ab0PaTOPHUX JOCIIIKEHB i MAXTHUX
BUIIPOOYBaHb Ta BUKOHAHO METPOJIOTiYHE TECTYBaHHS €KCIIepUMEHTAIbHOro 06J1agHaHHS. [IpoBeieHO po3paxyHOK
i MaTpu1i0 HEOOXiNHOI KiNIbKOCTi eKCIIEPUMEHTIB 3 BUKOPHUCTAHHIM CY4aCHUX METOLiB MaTeMaTUYHOTO
njaHyBaHHs. [IpoBenieHi BUNIpo6yBaHHs Ha maxTax JJoHbacy nigTBepAuau BUCOKY €(PEKTHBHICTb Ta JOLi/IbHICTh
BMKOPHMCTAHHS 3alIPOIIOHOBAHUX B POOOTI (POPCYHOK. Pe3ynbTaTy BOCHiIpKEHHS BIIPOBAI)KEHO HA MiANpUeMCTBaX
NiABUINEHOI WIKiAINBOCTI 3a MMJIOBUM YMHHUKOM. KiTl090Bi c710Ba: eKosioriyHa 6e3neka, BUL00yBaHHS
BYTiJ17151,KapOOHOBMICHUII MUJI, TiIpO3HENWIIOBAHHS, MCIIeProBaHUI BOJHUM CTPYyMiHb, BOJISIHA 3aBica,

MaTeMaTrniHa MOJEJIb.

2. Disertation for the degree of Candidate of Technical Sciences, speciality 21.06.01 “Environmental Safety”, State
Ecological Academy of Postgraduate Education and Management, Kyiv, 2020. Specialized Academic Council D
26.880.01. The paper analyzes and summarizes the results of global and domestic studies of man-made air
pollution by carbon dust and its negative impact on the environment and humans. And also to analyze the current
state of methods and technical means of hydrospray and identify ways to reduce its negative impact on the
environment. The causes and regularities of dust formation in mine workings during various technological
processes are investigated. The mechanism of deposition of suspended carbon-containing dust on the production
soil due to the action of gravitational and electrostatic forces is specified. A mathematical model of the dynamics of
the interaction of dust and dispersed water flows in gravitational and electrostatic fields under turbulent,
intermediate and laminar modes of air motion has been developed. The mechanical-electrostatic interaction of
sprayed water with carbon-containing dust has been studied and a physical model of the process has been
developed. The possibility and expediency of complex use of coarsely dispersed liquid and fog-forming curtains
are substantiated. The mechanism of capture of suspended carbon-containing dust by liquid droplets in the
ventilation stream has been specified. A mathematical model of the dynamics and interaction of dust flows in
gravitational and electrostatic fields has been developed. It is established that in the active zone of the torch the
efficiency of dust collection is determined by the magnitude and direction of the velocity vector of liquid
droplets.Outside the core - the magnitude of the rate of incidence of droplets in turbulent mode and electric
forces, the main of which is the field strength of dust and dispersed water jets. It is proposed to define the final
efficiency of dust collection as the product of probabilities during the action of three independent forces: dynamic,
gravitational and electrostatic. It is shown that in the core the dust concentration can be reduced by 50-80%, and



outside the core of the torch due to gravitational forces by 40-60% with a liquid droplet diameter of 200 pm and a
dust particle diameter of 10-20 um. In addition, due to electrostatic forces, the concentration of dust can be
reduced by 80 - 90%. It is established that in the core of the torch it is advisable to use a coarse liquid, and outside
the core to install an additional fog-forming curtain 5-10 m from the first torch to achieve maximum efficiency of
hydrospraying. The parameters of modern means of hydrospraying are substantiated and recommendations on
hydrospraying of air in faces and preparatory workings for creation of conditions of more ecological production
technologies for reduction of damage to environment are developed. A unique experimental setup has been
created to determine the parameters of dust suppression using traditional and new tools. The program and a
technique of laboratory researches and mine tests are developed and metrological testing of the experimental
equipment is executed. The calculation and matrix of the required number of experiments using modern methods
of mathematical planning. Tests conducted in the mines of Donbass confirmed the high efficiency and feasibility of
using the proposed injectors. The results of the study were implemented in enterprises of high harmfulness by the
dust factor. Key words: coal mining, ecological safety,carbon dust, hydro dedusting, dispersed water jet,water

curtain, mathematical model.
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