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1. PO3BUTOK HayKOBUX OCHOB JIKBiaLil CKJIAAHUX MiI3€MHMX [TOKEX Y BYT'UIbHUX IIAXTaX METOIAMU

BEHTUJISILIIIHOTO BIJIUBY

2. Development of scientific foundations for the elimination of complex underground fires in coal mines by
methods of ventilation influence

Pedepar:

1. O6'eKT moCHimKeHHs - IPOLeCH JIKBifaii CKIagHUX MiA3eMHUX IIOKEX Y BYTiIbHUX MIaXTaX METOJaMU
BEHTWJISLIHOTO BILJIMBY. MeTa poOOTH - BCTAHOBJIEHHS 3aKOHOMIPHOCTE! TEIJIOBUX Ta A€pOra3oyuHaMidYHUX
MIpOlLIEeCiB, 110 TPOTIKAIOTh B i30JIbOBAHUX MOXKEXKHUX OiMbHULISIX IAXTU [IPU FaciHHI NTOXKEX Ta po3pobdKa METOIIB
BEHTUJIALIITHOTO BIJIMBY 1JIs MifBUIIEHHS e(peKTUBHOCTI JIiKBifallii CKIalHUX MiA3eMHUX NOXeX. MeTonu
IOCJIiIPKEHHS: aHaJIi3 ICHYIOYMX JIITepPaTypHUX JKEPeJ i y3araJbHeHHs! HAyKOBO-TEXHIYHUX JJOCSITHEHDb B 00J1ACTi
JiKBijaujii CKIaHUX MifI3eMHUX aBapill y ByriIbHUX MIaxTax - IIPU BUOOPIi Ta OOI'PYHTYBAHHI HAIIPSIMKY [IOCJIiI>KEeHb;
MaTeMaTU4HE MOJIEJIIOBaHHS, 3 BUKOPUCTAHHSIM OCHOBHUX 3aKOHIB TEPMOAMHAMIKH, TEIJIOMACONEPEHOCY i
PYAHUYHOIL aepoJIorii; iMiTaliiHe MOAEJIIOBAHHS MIPOLLECIB PO3IIOAiIY ra30IOBITPSIHUX MAC i TEIJIOTY HA AIJIbHULISIX
BEHTUJISILII IIAXT, i30JIbOBAHUX Bifl, 3arajiblIaXTHOI BEHTUJISLIIHOI MEPEXi; eKCIIEPUMEHTAJIbHI TOCTiIKEHHS
(akTopiB, 1110 BU3HAYAIOTh BEHTUJIALIIIHUI | TENJIOBUIT pESKUM aBapiliHUX MiIbHULL - MTPU NTPOBEAEHHI JOCTiIKeHb
TEIJIOBOI Jerpecii i aepo- Ta ra3oiMHaMIYHUX IIPOLIECIB B 130/IbOBAaHUX BEHTWIISALINHUX OinbHULAX (IB/I); MeTomn
4HCEeJIbHOTO MOJIE/IIOBAaHHS - [IPY OOIPYHTYBaHHI ITapaMeTpiB 3alIPOIIOHOBAHUX BEHTUJISILIMHNX PEKHUMIB; METOIU
€KOHOMIYHOTO aHaJsli3y - NpH OLiiHIli 3aIIPOIIOHOBAHUX PillleHb i epCIeKTUB 3aCTOCYBaHHS PO3P0O0JIEHO] TeXHOJIOTI]
raciHHs NOXeX 3 BUKOPUCTaHHSIM METO[iB BEHTUJISILIITHOTO BIIMBY. Briepiue o6yioBaHO MaTEMAaTUYHY MOJIEJIb
GaslaHCy TEIJIOTH B 06'eMi BOTHUIIA MTOXKeXi IB]], mo [103BoJIs€ 3AiiICHIOBATH IPOTHO3 INHAMIKYU CEpeIHbO]
TEeMIIepaTypH NOBITPS Yy BOTHHUILi Ta HABKOJIMIIHBOMY MACHBi IIOPiJ] 3 ypaxyBaHHSM 3aJI€>KHOCTI MIIJIBHOCTI MOBITPS
Bifl TeMIIEpaTypy NPOTSTOM TPUBAJIOTO [1ePiofy yacy (0O JeKijIbKOX MICslliB) 3 MOMEHTY BUHUKHEHHS ITOXKeXI.
Briepiie oTpuMaHoO aHAIITUYHI 3a71€KHOCTI TEMIIEPATYPU OBITPS y BOTHUII ITOXKEXI Ta 30HAX, 1110 IPUMHUKAIOTh 10
Hel, Bif aepopuHaMivyHuX apametpis 1B/, 10 103BOJIsSIE MOAEIOBATY PE3YJIbTATH BILJIMBY BEHTUIISLITHOTO PEXKUMY
Ha TerioBuil pexxuM [B]l. Briepiie BCTaHOBIEHO 3aKOHOMIPHOCTI 3MiHM BUTOKIB IOBITPSI [IPU COHANPABJIEHIN Ta
[IPOTMBOHAIIPABJIEHIN [ii TEIIOBOI Jemnpecii oXKeXi Ta BEHTUIATOPA IOJIOBHOTO MPOBITPIOBaHHA. Briepiie
BCTaHOBJIEHI 3aKOHOMIPHOCTI B3a€MOZIi Pi3HUX IpKepeJI TArH (TEIJIOBa Aelpecis, NPUPOIHA TAIra, Nenpecis
BEHTWJISITOPA T'OJIOBHOT'O IIPOBITPIOBAHHSI) Ha aBapiliHill AijIbHUL IPY raciHHI IOXKEe>XK METOLOM PeLUPKYJILi
IIPOAYKTiB rOpiHHS. Bliepiue BCTaHOBJIEH] 3aKOHOMIDHOCTI IPOTiKaHHS NEPEXiAHNX ra30JMHAMIYHUX i
aepoJMHAaMIYHUX IIPOLECIB, [0 BUHMKAIOTh HA aBapiliHil AiIbHAL IPY 6araTopa3oBOMY PEBEPCYBaHHI CTPYMEHH i
IOJABaHHi iHEpTHHUX rasiB. Briepiie BU3Ha4€HO YMOBY 3MiHM HAIIPSIMKY PYXy BEHTWISILITHOTO CTPYMEHIO Y IiNbHUL
IIpY 3araJIbHONIaXTHOMY PEBEPCYBaHHI B 3aJI€KHOCTI Bifj, IeNpeciil MaxXxTu Y HOPMaJIbLHOMY i pEBEPCUBHOMY
pEeXMMax Ta BEJIMYMHU KPUTHUYHOI Jenpecii AinbHuLi y HOPMaJbHOMY PEXXMMI Ta BEJIMYMHY IPUPOSHOIL TATH.
Po3po6seHo MeTom raciHHs CKIAAHUX MOKEXK, 3aCHOBAaHMI HA PELMPKYJIALii IPOAYKTIB TOPiHHS, Ta TUIIOBi CXEMU
PeLUpKyJIsILii MTpoayKTiB ropiHHSA. Po3po6yieHO MeTo, raciHHS CKIaIHUX MTOXKEX IIJIIXOM 6araTopasoBoro
PEBEPCYBAaHHS BEHTWISILIITHOTO CTPYMEHS Ta CXeMU 6araTopa3oBoro peBepCyBaHHS IIPOAYKTIB FOPiHHS.
Po3pob6ieHa «MeToauKa po3paxyHKy apaMeTpiB KOMIIEHCALiTHOTO METOy 3HMKEHHS BUTOKIB MOBITPS 4epe3
i3071bOBaHi MOXKeXHi AinbHUL». Po3pobiena «MeToayka BU3HaAUYE€HHS KiJIbKOCTi METaHy, 110 6epe y4acTb y BUOYXY».
Po3pobseHuil ekcripec-MeTo], BUBHAYEHHs TeMIIEPaTypH Y BOTHUIL i3051b0BaHOi oxkexi. Po3pobiieHa «Metoguka
BM3HAUEHHSI TEIJIOBUX NIapaMeTPiB [oxexi». Po3pobseHa «MeTonyka BUOOPY ONTHMaIBHOTO METOAY raciHHS
noxexi». Po3po6sieHo nporpaMHe 3a6e3nedeHHs 11711 BAKOHAHHS PO3PaxyHKiB TEIJI0BOiI gemnpecii, aepo- i
ra3ogyMHaMiYHUX IPOLECIB B i30JIbOBAHNX BEHTUJISALIMHUX JiTbHULISAX, TAHAMIKY PO3BUTKY I1OKEXi, IapaMeTPiB
TEXHOJIOTIYHMX CXEM Ta PEXXMMiB BEHTUJIALi Ha KoMT'oTepi. Po3pobyieHo criocobu Ta 3aco6u 3arobiraHHs Ta
JIiKBifaLii Mij3eMHUX TIOKEX Ha MIAXTaxX Ta MiBULIEHHS 0e3M1eKY TipHMYMX poo6iT. PedynbraTty guceprauiiiHol
poboTH BrIpoBamKeHi npu JiKBiganii ckyagHuX nig3eMHNX aBapiil Ha maxrax. PakTUYHN €KOHOMIYHUHN e(eKT,
OTPUMAaHUH Bifl 3aCTOCYBaHHS PO3PO0JIEHUX METO/IiB TiJIbKY 32 PaXyHOK CKOPOYEHHS CTPOKY raciHHSI IIOXKeXi CKJ1aB
209,21 tuc. rpH. gas A1 «BK «KpacnosmnmaHcbka» Ta 171,36 tuc. rpH. ais BIT «llaxra im. I.I'. Kanycrina» [TAT



«JINCUYaHCBKBYTIILIISY.

2. The object of researches - the processes of eliminating complex underground fires in coal mines by ventilation
methods. The purpose of the work is to establish the regularities of thermal and aerogasdynamic processes
occurring in the isolated fire area of the mine during extinguishing fires and developing methods of ventilation for
improving the efficiency of the elimination of complex underground fires. Research methods: analysis of existing
literary sources and generalization of scientific and technical achievements in the area of he elimination of
complex underground accidents in coal mines - when choosing and substantiating the research direction;
mathematical modeling, using the basic laws of thermodynamics, heat and mass transfer and mine aerology;
simulation of the processes of distribution of gas-air masses and heat at the areas of mines ventilation, isolated
from the common-type ventilation network; experimental research of the factors determining the ventilation and
thermal regime of emergency areas - during research on thermal depression and aerodynamic and gas-dynamic
processes in isolated ventilation areeas (IVA); methods of numerical simulation - when substantiating the
parameters of the proposed ventilation regimes; methods of economic analysis - in assessing the proposed
solutions and prospects of application of the developed fire extinguishing technology using methods of ventilation.
For the first time a mathematical model of the heat balance in the volume of the fire center of an IVA was
developed, which allows to predict the dynamics of the average air temperature in the fireplace and the
surrounding array of rocks taking into account the dependence of the air density on temperature for a long period
of time (up to several months) from the moment of fire. For the first time, the analytical dependences of the air
temperature in the fire center and the adjoining zones are obtained from the aerodynamic parameters of IVA,
which allows to simulate the results of the influence of the ventilation regime on the thermal mode of the IVA. For
the first time, regularities of changes in air leaks during sodirectional and antidirectional action of thermal
depression of a fire and the main ventilation fan were established. For the first time, regularities of interaction
between different sources of traction (thermal depression, natural traction, depression of main ventilation fan)
were established at the emergency unit during the extinguishing of fires by the method of recycling of combustion
products. For the first time the regularities of the transition of gas-dynamic and aerodynamic processes occurring
at the emergency area during multiple reversal of the jet and the addition of inert gases are established. For the
first time, the condition for changing the direction of movement of the ventilation jet in the section at the general-
phase reversal, depending on the depression of the mine in normal and reverse regimes and the volume of the
critical depression of the area in the normal mode and the volume of the natural traction, was determined. The
method of extinguishing complex fires, based on the recirculation of combustion products, and typical schemes of
recirculation of combustion products were developed. The method of extinguishing complex fires by means of
multiple reversal of an air jet and a scheme of repeated reversal of combustion products were developed. The
"Methodic of calculating the parameters of the compensation method for reducing leakage of air through isolated
fire areas” was developed. The "Methodic for determining the amount of methane involved in the explosion” was
developed. An express method for determining the temperature at the hearth of an isolated fire was developed.
The "Methodic for determining the thermal parameters of the fire" was developed. The "Methodic of choosing an
optimal fire extinguishing method" was developed. Software was developed for performing heat depression
calculations, aerodynamic and gas-dynamic processes in isolated ventilation areas, dynamics of fire development,
technological circuit parameters and ventilation regimes on a PC. The methods and means of preventing and
eliminating underground fires in mines and improving the safety of mining operations are developed. The results
of the dissertation work were introduced at the elimination of complex underground accidents at the mines. The
actual economic effect obtained from the application of developed methods only at the expense of a reduction of
the fire extinguishing period amounted to 209,21 thousand UAH for SE "Coal company "Krasnolymanska" and 171,36
thousand UAH for the SE "Mine by G.G. Kapustin" PJSC "Lisichanskvugillya".
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