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1. O6rpyHTyBaHHS apaMeTpiB GYHKLIOHYBaHHS yCEPEAHIOIYNX OYHKEePiB KOHBEEPHOTO TPAHCHOPTY BYTiIbHUX

maxT

2. Average bunker working parameters determination for mine conveyor transport functioning

Pedepar:

1. O6'eKT BOCIIIKEHHSL: IPOLIECH, 110 Bifj0YBAIOTHCS B yCEPENHIOIOUNX OyHKEpax Mpu ix poboTi B cuctemax
KOHBEEPHOTO TPAHCIIOPTY BYTiIBHUX MIAXT. MeTa AOCiIpKeHHS: MifgBuileHHs e(DeKTUBHOCTI CUCTeM MiA3eMHOTro
KOHBEEPHOT'O TPAHCIIOPTY BYTiIbHUX LIAXT LIJISIXOM BUOODPY PE>KUMY Ta BUSHAUEHHS! ONITUMAaJIbHUX I1apaMeTpiB
(YHKLiOHYBaHHS yCEPEHIOIUNX OYHKEPIB, 110 JO3BOJISIIOTh 3MEHIIUTY MMOBIPHICTD iX IepeNoBHEHHS i NiABUIIATH
HaJilHICTh pOOOTH PO3BaHTAXKYBaJIbHOrO 06J1agHaHHS. [IpegMeT JOoCliIpKeHHS: TapaMeTpyU (PyHKLIOHYBaHHS
yCepeHIOIYNX OYHKEePiB KOHBEEPHOTO TPAHCIIOPTY BYTLIBHUX LIAXT i METOAM iX paljioHanbHOro Bubopy. Metonu
IOCJIiI)KEHHS: aHaJIi3 i HayKOBe y3arajbHEeHHS JaHUX 10 IIPOLIecax BUTOKY BaHTaXy Ta QyHKIiOHYBaHHS
yCepeHIOIYUX OYHKEPIB, TEOpisl IIJIaHYBAaHHS i IPOBEAEHHS €KCIIEPUMEHTY, METOAY MaTEMAaTUYHOTO
MOJIEJIIOBAHHA 1 aHaJsIi3y 3 3aCTOCYBaHHAM Cy4aCHOro MareMaTtuyHoro amnapara i [IEOM. BctanosieHo, mo

KoedillieHT BUTpaTy CUIIKOTO BAaHTaXy 3 OYHKePa, 1110 [Ipallloe B CUCTEMI MiI3eMHOr0 KOHBEEPHOT'O TPAHCIIOPTY,



HEe3aJIeXXHO Bif, pOPMU 1 pO3TallyBaHHS BUITYyCKHOT'O OTBOPY 3i 30i/IbLIIE€HHSM BiJHOIIEHHS LIMPUHU OTBOPY 10O
PO3Mipy 4aCTOK CHIIKOTO BaHTaxy d 3611bL1yeThCs 6JIM3bKO [0 [1apabosliyHOro 3aKOHY, Ta [P AOCITHEHHI
BesinuuHY d > 40 HabyBae NOCTIiHOro 3HaueHHs], piBHoro 1 Ta 0,66 BinOBiNHO AJIS WIIMHHOTO 1 KPYIJIOTO OTBOPY,
PO3TalIOBAaHUX y OHi OyHKepa, i 0,3 - 0,38 OJ1s1 WisIMHHOrO OTBOPY, PO3TALIOBAHOrO Yy 6iuHil CTiHLi OyHKepa.
BcTraHOBIIEHO, 10 cepeHill 06'eM BaHTaXY y OYHKEDi, 32 YMOBU KOJIM PO3BAaHTaXXKEHHSI OyHKepa Oisiblie BXiJHOTO
CepeHbOrO XBUJIIMHHOTO BAHTAXKOIIOTOKY, 3i 361/IbII€HHSM BEJIMYMHNA PO3BAHTAKEHHS OYHKEPA 3MEHIIYEThCS
6JIM3bKO [IO rinepboJliYHOro 3aKOHY, JOCSIra€ MiHiMaJIbHOTO 3HaY€HHS [IPUOJIN3HO PiBHOTO HAliBCYMMi
MaKCHMMAaJIBHOTO i MiHIMaJIbHOTO 06'€éMiB 3aXMCHOrO Iapy BaHTaXXy B OYHKEPi Ta IIpU [OJAIbIIOMY 30iJIbIIE€HH]
PO3BaHTaKEHHS OYHKepa He 3MiHIOeThCs. [IpakTHiHe 3HaYeHHs Oflep>KaHUX pe3yJIbTaTiB: Ha piBHI BUHAXOOY
PO3p06JI€HO CIIOCi6 yIpaBsiHHS 3aBaHTKEHHSIM i PO3BAaHTaXEHHSIM OyHKepa HaCUITHUM MaTepiajsoM Ta croci6
aJaNTUBHOIO YIIPaB/IiHHS OYHKepaMu, Mo QyHKIiOHYIOTh B PEXXUMI MiTPUMAHHS 3aXMCHOTO LIapy BaHTAXY;
po3pobiieHa "MeToMKa BUSHAYEHHS IapaMeTpiB yIpaBiIiHHS OyHKepaMH, 10 IMPALIOITh Y PEXKUMI MiITPUMaHHS
3aXMCHOTO 1Iapy BaHTaXy" nepenaHa s Bukopuctanus B [1AT "Jlyrancekginpomaxt”, ITAT "IllaxTa im. A.O.
3acappka”, IBH3 "HauioHanbHUM ripHu4Ynil yHiBepcUTeT YKpaiHn" i HallioHasnbHy MeTaslypriiiHy akageMilo YKpainuy;
po3pobiieHo "PexomeHpallii o nigBuieHHI0 €(PEeKTUBHOCTI pOOOTH CUCTEM MiJI3EMHOTO KOHBEEPHOTO TPAHCIIOPTY

. "MameHcebka"" nepenadi m/y "Jlyranceke" I "JlyraHCbKBYTiI", OUiKyBaHUI piYHUI €KOHOMIUHMI eeKT Bif,
BIIPOBAJPKEHHS PEKOMeH/aliii ckias 0,4 MJIH. IpH. Pe3ynbTaTy po60TH JOLiNIBHO BUKOPUMCTOBYBATH Y HABYAJIbHOMY

npoueci npodinbHux BH3, IpoeKTHUX Ta HAYKOBO-AOCiAHUX IHCTUTYTaxX i Ha TiPHUYMX HNiAIIPUEMCTBAX.

2. Research subject: processes taking place in averaging bunkers in terms of their operation within the systems of
conveyor transport in coal mines. Research objective is to upgrade efficiency of underground conveyor transport
in coal mines by means of selecting a mode and determining optimum parameters for averaging bunkers which
makes it possible to decrease possibility of their overfilling and improve reliability of unloading machinery.
Operating parameters of averaging bunkers operation within the systems of conveyor transport in coal mines as
well as techniques for their rational choice are subjects of the research. Research technique: methods of
continuum mechanics and loose material mechanics are applied to analyze a process of loose goods theory
discharging from a bunker. Methods of random processes theory are used to analyze processes of averaging
bunkers operation. Systems analysis methods and optimization methods are employed to identify optimum
parameters of the bunkers control. Adequacy of mathematical models to real processes is examined involving
methods of physical similarity theory and methods of simulation. Pilot research is conducted in a laboratory
environment with the use of standard techniques, equipment, and facilities. Processing of results as well as their
estimation is performed using PC with the help of mathematical statistics standard procedures. It is specified that
regardless of relief opening form and position, discharge coefficient of loose goods from a bunker operating in a
system of conveyor transport increases close to parabolic law depending upon increase in ratio between the
opening width and loose goods particle size d; when d > 40 it becomes constant value equal tol and 0.66 for slotted
opening and round opening located in a bunker base. It becomes 0.3-0.38 for slotted opening located in a bunker
side. It is specified that if a discharge value is more than average ingoing minute goods traffic then average volume
of weight in a bunker decreases close to hyperbolic law depending upon increase in discharging volume of a
bunker; moreover, it reaches its minimum approximately equal to half-sum of minimum and maximum of the
weight protective layer. It stays constant in the context of further increase in the bunker discharge. Practical
importance of the results: the technique to control ingoing /discharging of a bunker with bulk material and
adaptive technique to control bunkers operating in a mode of weight protective layer support are at the level of
invention; "Parameterization Procedure to Control Bunkers Operating in a Mode of Weight Protective Layer
Support" has been developed and given to "Luganskgiproshakht", PISC; "Shakhta Imeni A.F. Zassiadko", PJSC; SHEI
"National Mining University", and National Metallurgical Academy of Ukraine to be implemented.
"Recommendations to Upgrade Efficiency of Underground Conveyor Transport Systems for "Mashchenskaia" mine"
have been developed and given to "Luganskoie" Colliery Group ("Luganskugol" SE). Annual economic potential is
UAH 0.4 min. It makes sense to use the research results in specialized higher educational institutions, design
offices, institutes for scientific research, and at mining plants.
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