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nigBUIEeHHS iX ePEKTUBHOCTI

2. Conveyor transport systems function process modeling of ramified structure and methods to improve their
efficiency

Pedepar:

1. Inceprarnifina po60Ta IpUCBIYEHA aKTyalbHill HAYKOBO-TEXHIUHii TPO6JIeMi MOMI€/II0OBaHHS IIPOLIECiB
(pyHKIIiOHYBaHHS CUCTEM KOHBEEPHOTO TPAHCIIOPTY 3i CKJIAHOIO PO3TaNy>KEHOIO CTPYKTYPOIO 6€3 OYHKEPIB i 3
aKyMYJIIOI0YMMU OYHKepamH, 110 IPaLo0Th B Pi3HUX PEXXUMaX, i Ha MificTaBi 1bOro po3pob1ii METOiB MifBUIIEHHS
eeKTUBHOCTI iX poOOTH 33 PaXyHOK ONTUMAJIbHOTO YIIPaBJliHHS OyHKepaMu i )KuBUIbHUKaMu. Ha ocHOBI Teopii
MapKOBCBKUX IIPOLIECIB PO3PO0JIEHO MaTeMaTUYHi MOJIeJli HAaUIIPOCTILOi CUCTEMU «KOHBEEP-OYHKEP-KOHBEEDP» 3
aKyMYyJIIOIOUMM OYHKEPOM, 110 MTPalllo€ B HEKEPOBAHOMY PEXKMMI Ta B PEXKUMI MiATPUMKU B HbOMY 00'€éMy BaHTaXy B

33/IaHUX MeXaX, TOOTO B KEPOBAHOMY PeXMMi. 3 BUKOPUCTaHHSIM METOy AMHAMIK/ CepeHixX JJj1sl MapKOBChKUX



IIPOLECIB /17151 CUCTEM KOHBEEPHOTO TPAHCIOPTY 3 MOCIIiIOBHUM, [TapajleJIbHUM 3'€JHAHHSIM KOHBE€EPIB Ta i3
CaMOIIOZi6HOI0 CTPYKTYPOIO 6e3 6YHKepiB i 3 6yHKepamMu OTPUMaHO PEKYPEHTHI 3aJIe5KHOCTI, [0 BU3HAYAIOTh
CEpPEIHIO MPOIYCKHY 3[aTHICTh, CEPEIHIO €HEPrO-€MHICTh TPAHCIIOPTYBAHHS Ta CEPELHIO IMTOMY €HEPTrOEMHICTD
CHACTEMU TPAHCIOPTY. I3 BUKOPUCTAHHIM MeToay [IOHTpsAriHa OTPMMAHO CUCTEMU PiBHSIHD IJIs1 CEPEIHIX i
IYCIIepCil 4aciB 3aBaHTaKe€HHS i pO3BaHTAXKEHHS aKyMYJIIOI0Y0T0 OYHKepa, SIKWI [TPALI0€ B HEKEPOBAHOMY Ta
KEPOBAaHOMY PE>KMMaX, 110 I03BOJIMIIO BU3HAYUTU CepelHill 06'eM BaHTaXy B OyHKepi. BupimeHo 3aznadi ta
OTPUMAaHO AJITOPUTMHU ONTUMAJIbHOIO Ta aJAlITUBHOTO YIIPABJIiHHS CUCTEMOIO KOHBEEPHOTO TPAHCIIOPTY 3
aKyMyJIIOIOYMMHU OYHKepaMy, 110 MPaL0I0Th B KEPOBAHOMY pexkuMi. PO3p061€HO METOIUKY BU3HAYEHHS
MIPOITyCKHOI 30aTHOCTI, EHEPrOEMHOCTI TPAHCIIOPTYBaHHS, CTPYKTYPU QJITOPUTMIB i IapaMeTpiB alaliTUBHOTO
YIIPaBJIiHHS CUCTEMOIO0 KOHBEEPHOI'O TPAHCIIOPTY, BUKOPUCTAHHS SIKOi JO3BOJIUTD 32 JOIIOMOI'OI0 KOHTPOJIEPIB i
4aCTOTHOIO YIIPABJIiHHS €JIEKTPOIIPUBOAAMY KOHBEEPIB i >)KUBUJIbHUKIB 30iJIbIINTH IIPOIYCKHY 3aTHICTb CUCTEMU
KOHBEEPHOTO TPAHCIOPTY 10 50 % i 3MEHIINTH €HePrOBUTPATU Ha TPAHCIIOPTYBaHHS BaHTaxy 10 30 %. Pesynbratu
pOOOTH y BUTJISIZ] pEKOMEHAlliil TPy IPOEKTYBaHHI Ta eKCIITyaTallii cCuCTeM KOHBEEPHOTO TPAHCIIOPTY IlepeiaHo
[0 IPOEKTHUX OpraHisaliil i Ha ripHuyi nignpueMcrsa Ykpainu. Po3pobisieHa MeToIMKa IlepeaHa Jjis
BMKOPHMCTAHHS B [IPOL,ECi HAaBYaHHS CTYAEHTIB ripHAYNX, METAJIyPrifHUX i MAIMMHOOYNiBHUX CIIELiaJIbHOCTEN BY3iB.
Kiio4oBi c10Ba: crucTeMa KOHBEEPHOTO TPAHCIIOPTY, aKyMYJIIOI04i OyHKepH, ITporecy PyHKLiOHYBaHHSI, MAPKOBCHKIi
IIPOLIECH, CEPeHS IIPONYCKHA 3[]aTHICTh, MM-TOMa €HEPrOEMHICTb, KDUTEPiH €PEeKTUBHOCTI, ONITUMAJIbHE i

agaliTUBHE yr[paBJIiHHH.

2. The dissertation work is devoted to the mathematical modeling of conveyor transport systems function
processes of the ramified structure with accumulate bunkers and without ones working in different modes, and
also methods to increasing its efficiency. There are mathematical models of the simplest system “conveyor-
bunker-conveyor” on the Markov’s processes theory basis are developed. It done for two accumulate bunker
working modes: without control and under control ones (maintenance of the freight in defined limits). For the
conveyor transport systems with successive, parallel conveyors connection and with self-similar structure without
bunkers and with bunkers the middle dynamics Markov’ processes method was used. Recurrent dependences,
determining average capacity, middle energetic transportation capacity and middle specific capacity of the system
of transport, are obtained. The systems of equalizations for middle and dispersions of times of level freight and
unloading of accumulate bunker working in out of control and guided modes are got. The using of the Pontryagin’s
method allowed to define the middle volume of freight in a bunker. Tasks had solved and as result the optimal
control and adaptive one algorithms of the conveyor transport system with accumulate bunkers working in the
guided mode are got. The design methodic for carrying capacity, energy capacity, algorithm structures and
parameters, optimal and adaptive conveyor transport system management is proposed. Its application will allow
increasing the conveyor transport system carrying capacity up to 50% and decreasing load transportation specific
capacity down to 30%. It will be done when optimum and adaptive control conveyor transport system
management and controllers and frequency management methods for electric conveyor and feeder engines will be
used. Obtained results in recommendations for design and exploitation conveyor transport system species are
passed into design, construct and mine organizations of Ukraine. It passes to studying process for mine,
metallurgical and technologies skills of education institutes. Keywords: conveyer transport system, accumulated
bunkers, functioning processes, Markov’s processes, average capacity, specific energy capacity, efficiency

criterion, optimum and adaptive management.
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