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JlucepTarito MPUCBSIYEHO BHUPIMIEHHIO AaKTyaJlbHOTO HAyKOBOTO  3aBIaHHS
BJIOCKOHAJICHHSI METOJ(IB, BCTAHOBJIEHHS 3aKOHOMIPHOCTEW Ta po3poOku 1HdOpMaIliiftHO-
BHUMIPIOBAJIbHUX CMAapT-TEXHOJIOT1 MOHITOPUHTY CKJIAQIHUX a€POra3oJuHaAMIYHUX MEPEK
BYT1JIbHUX IIAXT, III0 MA€ CYTTEBE 3HAYCHHSI JIJIS TIABUIIICHHS PiBHS O€3MEKH Ta 3HIKEHHS
aBapIMHOCTI Y BYT1JIBbHIN Taimys3i.

Brnepie po3pobneno mMeron Bu3HadeHHsS 30H 3arazyBaHHs [IIBC ByrimpHHX mmaxt
IIpU TTOBOPOTI €K30T€HHOI MOKEXK1 Ta BCTAHOBJICHO 3aKOHOMIPHOCT1 3MIHU KOHIICHTpAITis
ra3onoAiOHUX MPOAYKTIB B MepIIiidi BUPOOLI KOHTYpPY, B SIKy O€3MOCepeqHbO HAIXOATh
ra3ornoi0H1 MPOAYKTH BiJl BOTHHUIIA MOXKEX1, BiJ KOHIIEHTpallii ra30mo1iOHKX MPOJAYKTIB
Ta BUTpAT MOBITPs y BUPOOIIi, 110 MOA€ ra30mo10H1 MPOAYKTH BiJl BOTHHIIA TOXKEX] B
nepury BUpOOKy KOHTYPY PELUPKYJISALI, Ta CyMapHUX BUTpAT MOBITPS BCIX BUPOOOK 30HU
3arazyBaHHSI.

Konnentpariiss ra3onofiOHUX NPOAYKTIB B MepuIiil BUPOOLl KOHTYpPY, B SIKYy
6e3nocepeHbO HATXOSATh ra30MOAI0HI MPOAYKTH BiJl BOTHHUINA TOXKEXI1 MPH ii TOBOPOTI,
BU3HAYAETHCS CIIBBITHOIIEHHAM J00YTKY KOHIIEHTpAIlli Tra3onojiOHUX MPOAYKTIB Ta
BUTpAT MOBITPS Yy BUPOOIIll, MO MOAAE TA30MOAIOHI MPOAYKTH BiJl BOTHHUINA TMOXKEXK] B
nepiry BUpoOKY KOHTYPY PELMPKYJISIi, 10 CyMapHUX BUTPAT MOBITPS BCIX BUPOOOK 30HU
3ara3yBaHHs, TAK [PH KOHIEHTpALii ra30Moi6HIX IPOLYKTIB 5 I/M° Ta BUTpATax MOBITPSI
y BHPOOL, 110 T10/1a€ Ta30MOMiOHI NPOAYKTH, 15 M’/c Ta CyMapHHX BHTpaTax MOBipTs 25
M/C KOHIIGHTpALis Ta30MOJiOHMX MPOAYKTIB B Mepiiil BHPOOLi KOHTYPY [OCATAE

3
3HaueHHd 3,57 r/m”.



Bnepme po3pobieHo MeTon BHW3HAYEHHS PHU3WKY PANTOBOTO BHKHIY BYTULIA,
MOpPOJHU 1 rasy, 3 ypaxyBaHHSM TIpPHUYO-T€OJOTIYHUX, TIPHUYOTEXHIYHUX Ta JIFOJICBKOTO
YUHHUKIB Ta BCTAHOBJIEHO 3aJIe)KHOCTI 3MIHHM PHU3HUKY BIiJ KOE(PIIIEHTY YCYHEHHS
MOPYIICHb, SIKUW XapaKTEPU3Y€E BILUIUB JIFOJCHKOTO YHHHHKA.

Pusuk panToBOro BHWKMAY BYTULIS, MOPOAM 1 Ta3y, SIKHA BpPaxoBYy€ TipHHUYO-
T'€OJIOT1YHI, TIPHUYOTEXHIYHI Ta JIIOJICBKUNA UYWHHHUK, OOYMCIIOETHCS B 3aJICKHOCTI BiJl
MOMAaJlaHHsl CepelHbO3BAXKEHOro Oay, IO XapakTepuszye HeOe3meKy amapii, y Mexi
OJIHOTO 3 J1ala30HIB BU3HAUEHUX OajiB, a Bara YMHHMKA BU3HAYAETHCS BIJAHOLICHHSM
paHry 4YMHHHUKA J0 CYMH PAHTIB BCIX YMHHUKIB y OJIOLi, MPU IOMY JIOACHKUNA YUHHHUK
XapaKTepU3y€eThCs KOe(PIIEHTOM YCYHEHHS OPYILIEHb, IKU BU3HAYAETHCS BITHOLICHHSIM
KUTBKOCTI YCYHEHUX Y CTPOK MOPYIICHb 0 KUIBKICTh BUSBIECHUX TOPYIIEHb, TaK MPHU
3MiHI KoedimieHTa ycyHeHHs mopymieHb 3 0,81-1 mo 0,3 iHmekc HEOEe3NeKu BUKHUITY
3poctae Big 0 o 1.

Bnepmie oOrpyHTOBaHO KpUTEpiM aaeKBAaTHOCTI 1H(OpPMaIiitHO-BUMIPIOBAIBHUX
CMapT-TEXHOJIOT1 MOHITOPHHTY CKJIAJHHX A€POTra30JAHMHAMIYHUX MEPEX - MaKCHUMajbHa
HEB's3Ka BUTPAT TOBITPS Yy BY3/Iax MOJEIbOBAHOI MEPEXi Ta BHUPINICHO 3a7ady
CTPYKTYpHOI ineHTHdiKaii aepoauHamiunux napamerpis [IIBM B ymoBax HemoBHOi Ta
HEJIOCTAaTHBO JOCTOBIpHOT iH(OpMaIIii.

Kputepiem anmekBaTHOCTI  iH(POpMAIITHO-BUMIPIOBAIbBHUX  CMapT-TEXHOJIOT1H
MOHITOPUHTY CKJIAJIHAX A€POTa30JMHAMIYHMX MEpPEX € MaKCUMalbHa HEB'S3Ka BUTpAT
MOBITPS y By3JaX MOJIEIbOBAHOI MEPEXKi, a 3ajladya CTPYKTYPHOI 1IeHThdIKaIlli TosIrae y
TOMY, 00 MakCHUMallbHE BIAXWJICHHS B OyAb-SKOMY 3 BY3JIB peajbHOI 1 MOJEIbOBAHOI
MEpeX He TMEPEeBUIYyBAJIO 3HAUYEHHS KPUTEPII0 aJeKBaTHOCTI, IMOB'I3aHOTO 3
BUMIPIOBaHHSMH BHUTpAT TOBITPsA 3a yMoBU min {dim G,} - MiHIMI3allli KpUTEPIiB
PO3MIPHOCTI Ta TEPETBOPEHHS MEPeXi, 3amaHoi Mmozemwotouum rpapom G, (X,, U,), 3
BIJIMOBIHOK0 MHOXKHUHOO TUIOK X, Ta By3niB U,, [IIBM.

Po3pobneno iHdopMaliitHe 3a0e31eueHHsI CTPYKTYpPHO-TIapaMEeTPUYHOI
pekoH(pirypaiii CHUCTEMU «BEHTWUJISITOP TOJIOBHOTO TMPOBITPIOBAHHS —  IIAXTHA

BEHTWISAIIHHA Mepeka — BUpOOJIeHH# mpoctip». Jlo ckiamy modatkoBoi 1H(opmariii



BXOJIUTh: TNIMOMHA OONaJHAHUX MIAKOMOM KIITI IIAXTHUX CTOBOYpIB, MIBHIKICTb PyXY
COCY/IB, IXHI TEOMETPUYHI pO3MIPH, TApaMEeTPU aepOAMHAMIYHOTO YAapy TOIIIO.

Po3po06seHo TEXHOJIOT10 MOeTaHOI ra30130JIs1ll1 TYIMHUKIB BEHTUISALIMHUX IITPEKiB
Ipy 3BOPOTHHOTOYHOMY TIPOBITPIOBAHHI JIaB, fKa CKJIAAETbCS 31 3BEAEHHS HOBOI
NEPEMUYKH Ta pOOOT 361 CKOPOUEHHS TPYOOIPOBOLY.

Po3pobiieHo Ta BOPOBAIKEHO I1HCTPYKIIO - KOPHOPATUBHUM CTAHIAPT, SIKUAN
pernameHTye Oe3meuHe BEACHHS TipHMYUX poOIT Ha ByriienoOyBHux maxrtax JITEK
EHEPT'O. V Hill onucaHo BaXJIWBHM TEXHIYHUN aCIeKT, CIPSMOBAHWN Ha 3HIKCHHS
PU3UKIB 3a ra30BUM (HaKTOpOM, AJis JiaB, IO BiAMPAlbOBYIOTh 3allacH 13 3aCTOCYBaHHSAM
CTOBIIOBOI CHCTEMH PO3pOOKH. 3alporoOHOBAHY CXE€MYy TEXHOJOTIYHHX TPOIECIB
razoi30Jisiil TYNUKIB BEHTWIIIIHHUX IITPEKIB anmpoOOBaHO Ha MpakTHIll, Armpoobarris
MOKa3ayia XopoIi pe3yibTaTH y TUTaHi 0e3meku 1 eKOHOMIYHOI epeKTUBHOCTI. [HCTpyKITis
00o0B's3k0Ba 10 3acTocyBanHs Ha maxTax JTEK 1 moxe Oytu pexomenaoBaHa sl THIIMX
BYIJIEIOOYBHUX IIANPUEMCTB, 1110 PO3POOJISAIOTH TA30HOCHI IUIACTH.

KnroyoBi  cioBa: MeTOIM  MOHITOPUHTY, Aaepora3oJuHaMiuHi  IMapameTpH,
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Miroshnichenko VV Improvement of methods of monitoring of aerogas-dynamic
parameters and assessment of aerological risk of ventilation systems of coal mines with
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The dissertation is devoted to the solution of actual scientific improvement of
methods, establishment of regularities and development of information-measuring smart
technologies of monitoring of complex aerogas-dynamic networks of coal mines, which is
essential for increase of safety level and reduction of accidents in coal sector.

For the first time a method was developed to determine the gassing zones of SHS
coal mines when turning exogenous fire and established patterns of change in the
concentration of gaseous products in the first circuit, which directly receives gaseous
products from the fire, from the concentration of gaseous products and air flow in the
supply of gaseous products from fires in the first development of the recirculation circuit,
and the total air flow of all workings of the gassing zone.

The concentration of gaseous products in the first development of the circuit, which
directly receives gaseous products from the fire when it rotates, is determined by the ratio
of the product of the concentration of gaseous products and air flow in the production,
supplying gaseous products from the fire in the first development of the recirculation
circuit all workings of the gassing zone, so at a concentration of gaseous products of 5 g /
m’ and air flow in the production, supplying gaseous products, 15 m’ / s and a total flow
rate of 25 m’ / s, the concentration of gaseous products in the first development of the
circuit reaches 3,57 g / m’.

For the first time, a method was developed to determine the risk of sudden
emissions of coal, rock and gas, taking into account mining and geological, mining and
human factors and the dependence of risk change on the elimination factor, which
characterizes the human factor.

The risk of sudden release of coal, rock and gas, which takes into account the
mining, geological, mining and human factors, is calculated depending on the weighted
average score, which characterizes the risk of accident, within one of the ranges, and the
weight of the factor is determined by the ratio of factor to sum ranks of all factors in the
block, while the human factor is characterized by the elimination factor of violations,
which is determined by the ratio of the number of eliminated violations to the number of
detected violations, so when changing the elimination factor from 0.81-1 to 0.3, the hazard

index increases from O to 1.



For the first time the criterion of adequacy of information-measuring smart
technologies of monitoring of complex aerogas-dynamic networks - maximum
inconsistency of air consumption in the nodes of the simulated network is substantiated
and the problem of structural identification of aerodynamic parameters of PCM in the
conditions of incomplete and insufficiently reliable information is solved.

The criterion for the adequacy of information and measurement smart technologies
for monitoring complex aerogas-dynamic networks is the maximum inconsistency of air
flow in the nodes of the simulated network, and the task of structural identification is that
the maximum deviation in any of the nodes of real and simulated networks does not
exceed adequacy criterion related to air flow measurements under the condition min {dim
Gm} - minimization of dimensionality criteria and transformation of the network given by
the modeling graph Gm (Xm, Um), with the corresponding set of branches Xm and nodes
Um of the computer.

The information support of structural and parametric reconfiguration of the system
"fan of the main ventilation - mine ventilation network - produced space" is developed.
The initial information includes: the depth of the mine shafts equipped with the rise of the
cage, the speed of the vessels, their geometric dimensions and parameters of aerodynamic
impact, etc.

The technology of stage-by-stage gas insulation of dead-ends of ventilating drifts at
back-flow airing of lavas which consists of construction of a new jumper and work on
reduction of the pipeline is developed.

An instruction has been developed and implemented - a corporate standard that
regulates the safe conduct of mining operations at DTEK ENERGO's coal mines. It
describes an important technical aspect aimed at reducing the risks of the gas factor for the
ranks of working stocks using the column system of development. The proposed scheme
of technological processes of gas insulation of dead ends of ventilation drifts is tested in
practice and has shown good results in terms of safety and economic efficiency. It is
mandatory for use in DTEK mines and can be recommended for other coal mining

companies developing gas-bearing formations.



Key words: monitoring methods, aerogas-dynamic parameters, aerological risk,

ventilation systems, coal mines, smart technologies.
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