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OITPEJAEJIEHUE OIITUMAJIBHOI'O OB bEMA
AKKYMVJ/IMPYIOLIETO BYHKEPA, PABOTAIOIIETO
B CUCTEME KOHBEVIEPHOT'O TPAHCITIOPTA VYT'OJIBHBIX IIAXT

Kupusg P. B. g.T.H., c.H.C., [I3106a C. B. K.T.H., c.H.C., MocTOBOI1 B. A.

Hncmumym zeomexnuueckoti mexaruxu um. H. C. Ilonskoea HAH YkpauHul

AnHoTaumsa. B pabore paspaboraHa MaremMaTudyeckass MoeJb
GYHKIMOHMPOBAHMS  aKKymMyaupywollero OyHKepa, paboTaoiero B
MPOCTENIIeli CUCTEME TPAHCIIOPTa «KOHBeiep-O0yHKep-KOHBeiiep». [Tpu
9TOM IMpeJIoJarajaoch, YTO MHTEPBAIbl BpeMeHU IPOCTOEB U PaOOTHI
HaI0YHKEpPHO M TOAO0YHKEePHOJ KOHBEEepHbIX JMHUI pacIipenesiioTcs
M0 3KCIOHEHIMaTbHbIM 3aKOHaM. Ha ocHoBaHMM Teopuu ABYX(asHbIX
MapKOBCKMX IMpPOLIeCCOB MOJiyyeHa cucrteMa ypaBHeHMii Kosmoroposa
OTHOCUTEbHO BEepPOSITHOCTEl HaXOXAEeHUSI CUCTeMbl «KOHBeliep-OyHKep-
KOHBelep» B pa3iMYHbIX COCTOSIHMUSIX. B pesyibTaTe pelieHUsT 3TOM
CUCTEeMbl ypaBHEHMII T[OJlyyeHa 3aBUCUMOCTb CpefHeil IIPOITyCKHOMI
CIIOCOOHOCTM  CUCTEMbI  «KOHBeliep-OyHKep-KOHBeliep» OT o0beMa
OyHKepa M CpeJHUX TpPYy30IOTOKOB, TIIOCTYIAOIEro B OyHKep WU
pasrpykaemoro u3 Hero. Ha OCHOBaHMM IIOJyUeHHON 3aBUCUMOCTU
orpejeseH MaKCMMAa/IbHbII 00BEM aKKyMYJIMUPYIOIIEro OyHKepa, Mpu
KOTOPOM TMPOITyCKHasI CIIOCOOHOCTh CUCTEMbI «KOHBeliep-OyHKep-
KOHBeliep» TMpaKTUUYeCKu He YBeJIMUMBAETCS C YBeJIMYeHueMm o0bema
OyHKepa.

KmioueBbie cnoBa: CHUCTEMA KOHBEWMEPHOI'O TPAHCIIOPTA,
AKKYMVJIMPVIOIIVIA  BYHKEP, TIIPOITYCKHAS CIIOCOBHOCTD,
MAPKOBCKUE ITPOLIECCHI, OITTUMAJIbHBIM1 OB BbEM BYHKEPA.

B cucTeMe MOA3eMHOT0 KOHBEIEPHOTO TPAHCIIOPTA YTOMbHBIX IAXT MIMPOKOE
MpUMeHeHMe TOAYYWIN aKKyMyaupymwoue O6yHKepbl. OHM TO3BOJSIIOT 3a CUeT
HaKOIUIeHMsI Tpy3a B OyHKepe IpM OCTAaHOBKe KOHBEMepHbIX JMHUII HEKOTOopoe
BpeMsi paboTaThb BCeil CUCTeMe KOHBEepHOTO TPAHCIOPTA M TeM CaMbIM
YBeJIMUMBATD ee MPOITyCKHYIO CIIOCOGHOCTb.

OmHako B HacTosIlee BpeMsl He CYIIECTBYeT MeETOJOB OIpeJeleHus
ONTUMAJBbHOTO O00beMa aKKyMyJIupylollero OyHKepa, MpM KOTOPOM IPOITyCKHAsI
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pelieHus 3TOi 3a1auM He0OX0IMMO CHavasa pa3paboTaTh MaTeMaTUUYECKYI0 MOIE/b
GYHKIIMOHMPOBAHMS aKKyMY/IMpYyIolero OyHKepa COBMECTHO C KOHBelepamu,
YUUTBIBASI TPOCTOM KOHBEEPOB I10 Pa3/JIMUYHBIM TPUUMHAM.

B pabore paspaboTraHa MaTeMaTHdeckass Moje/lb (QYHKIMOHMPOBAHUS
aKKyMyJaMpymwlero 6yHkKepa, paboTaloliero B IPOCTeIileii cucTemMe TpaHCIopTa
«KOHBeliep-OyHKep-KOHBeiiep». IIpu 3TOM TMpedIonarajoch, UTO WMHTEPBaJIbI
BpeMeHMU IMPOCTOEB 1 pabOThl HAAOYHKEPHOI U MOIOYHKEPHOV KOHBEepHbIX JIMHU
pacripefesnsiioTcsl 10 SKCIIOHEHIMa/JbHbIM 3akoHaM. Ha ocHOBaHUM Teopuu
IByx(da3HbIX MapKOBCKMX IIPOLIECCOB TOyYeHa cucTema ypaBHeHuit KosmoropoBa
OTHOCUTEIbHO BEPOSITHOCTEH HAXOKIEHMSI CUCTEMbI «KOHBelep-OyHKep-KOHBeliep»
B PAas/JMUHbIX COCTOSIHUSX. B pesynbTaTe pelleHus1 3TON CUCTEMBI ypaBHEHUIA
MoJTyueHa 3aBUCUMMOCTb CpeJHei MPOIYCKHOM CITOCOOHOCTM CUCTEMBbI «KOHBeliep-
OyHKep-KOHBelep» oT o0beMa OyHKepa M CpeJHUX IPY30II0TOKOB, ITOCTYMAIOIIETO B
OyHKep ¥ pasrpykaemMoro u3 Hero. Ha ocCHOBaHMM TIOJIyUeHHOJ 3aBUCUMOCTU
ompezieseH MaKCUMabHbI/i 00BEeM aKKyMyJupyloliero OyHKepa, IpM KOTOPOM
MIPOITYCKHAsI CIIOCOOHOCTH CUCTEMbBI «<KOHBeliep-6yHKep-KOHBeliep» MPaKTUIeCK He
yBeIMUMBAETCS C yBeandeHreM obbema OyHkepa. [Ipy 3TOM MaKkCMMa/IbHBIN 00beM
aKKyMy/IMpyoIero OyHkepa ornpeémesnseTcs 1mo popmyse:
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3mech Mg — CpeHei TPy30M0TOK, MOCTYITAIONIMIT Ha HaJOYHKepPHbI KOHBeliep,

rae m, =m

T/MMH; A1, Wi — MHTEHCUMBHOCTM IIPOCTOEB U BOCCTAHOBJIEHMII HAZOYHKEPHOTO
KOHBejiepa, MMH!; A; W2 — WHTEHCMBHOCTM MPOCTOEB ¥ BOCCTAaHOBJIEHUII
MTOAOYHKEPHOTO KOHBeiepa, MUH!; p — yAeJabHas IUIOTHOCTh TPAHCIOPTUPYEMOTO
rpy3a, T/M>*; ¢ — 3amaHHasi To4yHOCTb (¢ = 0,01), T/MUH; Vmin — MMUHUMAJIbHBIN
IOMyCTUMBIi 00beM I'py3a B akKKymyaupymoiem 6yHkepe, m> [1,2].
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DETERMINATION OF OPTIMUM VOLUME OF ACCUMULATIVE BUNKER
OPERATING IN CONVEYER TRANSPORT SYSTEM OF COAL MINES

Kiriia Ruslan, Dziuba Serhii, Mostovyi Borys

Abstract. A mathematical model of the functioning of an accumulating bunker
operating in the simplest transport system “conveyor-bunker-conveyor” has been
developed. It was assumed thus, that time domains of outages and work of the
above- and under-bunker conveyer lines are distributed on exponential laws. Based
on the theory of two-phase Markov processes, a system of Kolmogorov equations is
obtained with respect to the probabilities of finding the “conveyor-bunker-
conveyor” system in various states. As a result of solving this system of equations,
the dependence of the average carrying capacity of the system “conveyor-bunker-
conveyor” on the volume of the bunker and the average cargo flow entering and
unloading from the bunker is obtained. Based on the obtained dependence, the
maximum volume of the accumulating bunker was determined at which the carrying
capacity of the system “conveyor-bunker-conveyor” practically does not increase
with increasing hopper volume.

Key words: CONVEYOR TRANSPORT SYSTEM, ACCUMULATING BUNKER,
CARRYING CAPACITY, MARKOV PROCESSES, OPTIMAL BUNKER VOLUME.
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