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AKTYaAbHOCTB. B cermeHTe ropHo-WaxTHLIX MOALEMHLIX YCTAHOBOK CAO-
SKMAQCL KpUTMYecKast cutyaumst. TPaAVLIMOHHDIV KAHATHDLIA CKMIMOBOW MOAL-
€M TMpaKTUYeCKM MCYEPNAA CBOM BO3MOXKHOCTU. YBEAMYEHME TAYOUHDI
MECTOPO)KAEHUI U POCT MPOU3BOAUTEALHOCTU MPOXOAYECKMX M OYUCTHLIX
KOMOAMHOB OBYCAOBAMBAIOT BCE BOAbLIME EMKOCTHU, PAa3MEPLI U CKOPOCTM
ABVKEHMs1 CKMIMOB, MOBbLIEHME MOIIHOCTM M MacChl MOALEMHDLIX MALVH,
YBEAMYEHUE KOAUYECTBA M AMAMETPA KAHATOB, BLICOTLI KOMpa, AMameTpa
WAXTHOrO CTBOAQ. MOMCK AALTEPHATMBHLIX CMOCOBOB WAXTHOrO MOALEMA,
obraaaomx GoAee BLICOKOW YAEALHOW MPOU3BOAUTEALHOCTLIO, MPUBOAUT
K OAHO3HA4YHOMY BLIBOAY O MEPCMNEKTMBHOCTM MepexoAa OT KaHATHLIX K
CKMMOBLIM MHEBMOMOALEMHLIM YCTAHOBKAM.

Lleab paboTtbi: 06ecneynTs YCTOMYMBOCTb ABVMIXKEHUSI COCYAQ B LIAXTHOW
CKUIMOBOW MHEBMOIMOALEMHOW YCTAaHOBKE.

MeTtoaororma mMccreAoBaHMA. AAsl CHWKEHMSI HEBO3BPATHLIX MOTEPh
SHEPrMM Ha MOALEM COOCTBEHHOTO BECA CKUMA OPraHU30BaHA 3aMKHYTAs!
MHEBMOCUCTEMA: BLIXOAHOE CEYEHME CIYCKHOrOo TPYyOOMpPOBOAA BO3Ay-
XOBOAOM COOGIIAETCSI C BXOAHBLIM OKHOM BO3AYXOAYBKM. B BO3AyXOAyBKY
MOCTYNaeT MOTOK C M3OLITOYHLIM AABAEHWMEM, OMPEAEASIIOWMMCST BECOM
MOPOYKHEro CKUra, B pe3yAbTaTe Yero sHeprosarparbl Ha MOALEM 3aBUCST
TOALKO OT BECA MOAE3HOTO McKonaemoro. OnTMMabHasi paboTa 3aMKHYTOA
CUCTEMDI BO3MOYKHA TOALKO MPU OMPEAEAEHHOM 3Ha4YeHUM AMameTpa Tpy-
60MpPOBOAOB.

PesyabTaTnl. OnMcaHbl KOHCTPYKLMS M MPUHLMIT PABOTbl MPEAAOYKEHHOVA
MHEBMOINOALEMHOW YCTAaHOBKM, MPUBEA€HA METOAMKA pacyera AMameTpa
TPYOOIMPOBOAOB AAsl PEAAM3ALIMM BO3AYXOOOMEHA MEXKAY CIYCKHBIM U
MOABLEMHBIM TPYOONMPOBOAAMM.

3akarouenne. B cratbe 060CHOBAHO HOBOE KOHCTPYKTMBHOE UCTIOAHEHME
CKMUIMOBOM MHEBMOMOALEMHOM YCTAHOBKM, OOAaaaioweli GoAee BbICOKOM
MPOU3BOAUTEALHOCTLIO M SKOHOMUYHOCTLIO SHEPro3arpar, 3a CYeT CHUKe-
HUSI A3POAMHAMMYECKOTrO COMPOTUBAEHMSI TPACChl U YCTPAHEHUs] HEBO3-
BPATHLIX 3aTPAaT SHEPruM Ha MOAbEM COBCTBEHHOM Macchl ckurna. Mo npea-
AO>KEHHOW METOAMKE MPOU3BEAEH PACUET YCTOMUYMBOCTU ABVIKEHMST COCYyAQ
B CMyCKHOM TPYBOMNpPOBOAE MHEBMOMOALEMHOM YCTAHOBKY.

KarodeBble cAoBa: MOALEMHAsS! YCTAHOBKA; KAHATHLIM MOALEM; KOHCTPYKLMS;
CKMI; MHEBMOCKUCTEMA; PACXOA SHEPTUM; TPYOOMPOBOA.

CerMeHTe TOPHO-IIAXTHBIX HMOJbEeMHBIX YCTAHOBOK
CTIOKMIACh KpUTMYeckas curyauus. TpaguumoH-
HbIJl KAaHATHBIMI CKUIIOBOM IIOABbEM IIPAKTUYECKU
MCYepIIall CBOM BO3SMOXHOCTU [1-5]. VBenmdenme rmyOMHBI
MECTOPOXKAEHUII ¥ POCT IPOU3BOJUTENBHOCTU IPOXOJYe-
CKMX VI OYMCTHBIX KOMOATHOB 00yC/IOBIMBAIOT BCE OOMblMe
€MKOCTM, pPasMepbl U CKOPOCTY JIBVDKEHUsI CKUIIOB, MOBBIIIIe-
Hye MOIJHOCTM ¥ MacChl NONbEMHBIX MAlllVH, YBeTU4eHNe
KOJIMYEeCTBa ¥ AMaMeTpa KaHATOB, BBICOTBI KOIIpa, uaMeTpa
IIAXTHOTO CTBOMa [6-9]. IloMmck ampTepHATMBHBIX CIIOCOOOB
IIAXTHOTO HOFbeMa, obmafaroiux 60ee BHICOKOI YAEIbHOM
IPOM3BOAUTE/NIbHOCTDIO, IPUBOAUT K OJHO3HAYHOMY BBIBO-
Iy O IEPCIeKTVBHOCTY IIepeXofa OT KaHATHBIX K CKUIIOBBIM
ITHeBMOIIObeMHbIM ycTanoBkaM (CIIITY) [10].

Paspaborka CIIITY Begmercs ¢ konna XX B. [11]; mokTop-
CKas Jucceprauys IO NAHHOI TeMe 3allMIeHa B YPaabCKOI
TOCYFApCTBEHHOII TOPHO-TEOMOTMYeCcKOil akKajeMuy (HbIHE
VITY) [12].

OmnucanHas B craTbe [13] CIIIIY obnapjaet crenyomymm
XapaKTepHBIMU YePTaAMIU:

— CKMII B BUJIe KOHTelHepa C IJIaIKOV LMIMHAPUIECKON
JaCThIO;

M3BECTUA YPA/IbCKOI0 roOCYJAPCTBEHHOIO rOPHOIO YHUBEPCUTETA

— CTBOJI C HAIIPaB/IAOIIe-YIVIOTHUTETbHBIMI YCTPOMCT-
BaMI, KOTOPbIe YCTAHOBJICHBI C LIarOM, PaBHBIM IIOJIOBMHE
BBICOTBI VUIMHAPUYECKON JaCTU CKUIIA;

— B CTBOJIE pa3MellleH OffVH CKMUII;

- 3arpy3oyHas (Ha HIDKHEM TOPM3O0HTeE) U pasTpy30dHas
(Ha BepxXHEM rOpM30HTE) CTAHILINN;

- BO3JYXOHAarHeTaTe/IbHbIL arperar (BO3gyXofyBKa).

ITogbeM IPy)XeHOTrO CKUIIA IIPOM3BOAMTCS 3a CIET U30bI-
TOYHOTO JaBJIeHMs BO3IYLIHOIO ITOTOKA, CO3JaBaeMOro BO3-
nyxonyBkoit. CIIycK MTOPOXKHETO CKHUIIA IIPOMCXOAUT TIOfL CO6-
CTBEHHBIM BecoM. Hampasdmonie-ynnoTHUTeNbHbIE YCTPOIi-
CTBa KOHTAKTMPYIOT C IJIAfIKOJ HApY>KHOJ IIOBEPXHOCTHIO
CKUIIA, IPefoTBpaIas yTedKy BO3JyXa.

ITo Muenuio foKTOpa TexHmueckux Hayk 10. A. Hukomae-
Ba, npepnoxusuiero CIIIIY onmcanHOI KOHCTPYKLMY, ee pe-
a/M3alys TMO3BOMNUT PEIINTh BCe MPOOIeMBI, CTOSIINE TIeper
KaHATHBIM CKUIIOBBIM IOJIHEMOM.

HeTpynHo 3ameTnTb, OffHAKO, YTO JlaHHAA YCTAaHOBKA
UMeeT PAJ, CyLleCTBEHHbIX HEefJOCTATKOB, OfVH 113 KOTOPBIX CO-
CTOMUT B MHOTOYJC/ICHHOCTH HAIIPaBJIAOLIe-yIIOTHUTE/IbHBIX
ycTpoiicTB. IIpy 6ompiioit rmy6yHe MAXThl MX KOMMYECTBO
COCTaBUT HECKOJIbKO COTeH e[VIHMI], YTO CePbe3HO YCIOKHUT
koHcTpyknuio CIIITY, moBpIcUT pacXofibl Ha €€ U3TOTOBJICHIE,
MOHTaXX ¥ 9KCIUTyaTaIuIo.

He MeHee, a BO3MOXHO, Jaxxe 60/iee BaXKHBIM HEOCTAT-
KoM npepcransercs Huskuit KIIJ] sHepreTideckoit cucTeMsl,
KOTOPBIT 06yC/IOBIMBaeTCst ABYMs pakTopamu:

1) BBICOKOE a3pOIMHAMMNYECKOE COTPOTUBIICHIE CTBOJIA;

2) HeBO3BPATHBIE ITIOTEPU SHEPTUM Ha TIOJbeM COOCTBEH-
HOJ MaCChI CKUIIA.

Kaxpioe 13 HanpasiAwIe-yITIOTHUTEIbHBIX YCTPOJICTB
ABJIACTCSA MECTHBIM a9POAVHAMIYECKVM COIPOTUBIICHUEM —
nmnadparmoii. [IpeomoneHre BO3AYIIHBIM OTOKOM C pacyet-
HOJT CKOPOCTBIO CBbllIe 10 M/C psifia M3 COTHM TaKuX Ayuadparm
HoTpebyeT 3aTpaT SHEPTHM, COIIOCTABVMBIX C IOJIE3HBIM pac-
XOJIOM Ha ITOJ/beM HETIOCPEe/ICTBEHHO TPY>K€HOTO CKIIIA.

B mepmop, crycka BO3[yX M3-IIOf IOPOXKHETO CKUIIA BbI-
myckaercsi B atMocgepy. Takum 06pasoM, pacxof sHeprnu Ha
HOfbeM COOCTBEHHOI MacChl CKMIIA MIPefCTABIsAeT coOOil He-
BO3BPATHYIO IIOTEPIO.

Ha xadenpe Texunmdeckoit mexanuku YITY paspaboran
BapMaHT YCTAaHOBKY C IIOBBIIIEHHON 9HeproadQeKkTuBHO-
CTbIO, KOTOPbIN WIIIOCTpUpyeTcs puc. 1-3.

CIIIIY (puc. 1) comep>XUT MOLbEMHBI I 1 CIlyCKHOI 2
TPy6OIpPOBOBI, CMOHTMPOBAHHBIE B IIAXTHOM CTBO/ME (Ha
puc. 1 He MoKasaH), pasrpy3ouHyio 3 1 3aTPy304YHYIO 4 CTaH-
LYY, BO3/IyXOAYBKY 5 U THEBMOPACIIPEe/TUTEIbHYI0 CUCTEMY
6, B KOTOPYIO BXOJAT KpaHbl 7, 8, 9, 10.

BosnyxonyBka cHabxeHa cOOCTBEHHOI CHCTEMOI YIIpaB-
JIeHUA, IIpeyCMaTPpHBAIOLIeil BO3MOXXHOCTD CHVDKEHIA II0fa4n
1o 40 % HOMuHAIBHON [14]. DHepreTIyecKue XapaKTePUCTUKN
COBPEMEHHBIX BO3IYXOf[yBOK IIO3BOJIAIOT 00ECIEYUTD IIMPO-
Kl guanason npomssoputenbHocreii CIIIIY mpu amamerpax
Tpy6onposopos d (puc. 3) He 6onee 2 M. Takue TPyOOIpoBOAbI
CBOOOJIHO MOTYT pasMeCTHUTBCS B CTBOJIE IUAMETPOM 6,5 M.

B pasrpysounyro craHuuio 3 BXOJAT IIOBOPOTHASA IUIAT-
¢dopma 11, ycTaHOBIEHHASI HA HETIOABIDKHOI OITOpe KaueHMsI
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12, npuBop, BpaueHus: 13 MoBOPOTHOI IIaTGOPMBI, IPUKpe-
IUICHHBIE K IIOBOPOTHOI! IJIaTOpMe 1 PACIIONIOKEHHBIE CHM-
METPUYHO OTHOCUTEIBHO OCHU €€ BpallleHUsA BEPXHMEe CEeKIUU
14w 15 Tpybomposopos I u 2.

Ha onope xayenns 12 cMOHTMPOBAHBI CTONKM 16, Ha KO-
TOPBIX IIOCPEACTBOM Ocell 17 u 18 (puc. 2) ¢ BOSMO>KHOCTBIO
BpallleHN: YCTaHOB/IEHa ONTPOKy IbIBaromas cekuusA 19. B Bep-
TUKAJIbHOM IIOJIOKEHMM ONPOKMJbIBAIONIAA CEKIMA COOCHA
BepxHell cekiun 14. Ocb 17 coeyHEHA C BHIXOJHBIM BajioM
MoTop-penyKropa 20. B BepxHell ceKuum 15 HaXOQUTCA IIO-
POXKHMII cKuI 21, yrep>kuBaeMsii ¢pukcaTopamn 22.

3arpyso4Has CTaHLMA COLEPXKUT IIOBOPOTHYIO IIaTdop-
My 23 C HIDKHUMM ceKuysamu 24 u 25 pr60np030n03 1In2B
HIDKHEN CeKUMM 24 HaXOUTCS IPY>KEHbII CKUIT 26.
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PucyHok 1. QHeprocGeperawwas ckunosasi NMHeBMoNoAbeMHas
yCcTaHoBKa.

Figure 1. Energy saving skip pneuvmo elevating equipment.

Ha puc. 3 mokasan mpocTeimmii 3 pacCMaTpUBaeMbIX
BapMAHTOB MO’beMHOr0 cocyza. Koprmyc ckumna 27 uMeeT Bup,
KOHTEJIHEepa C HaIlpaB/IALIE-YIJIOTHUTETbHBIMUA YCTPOMCT-
BaMU B Buje Koiel] 28, KOTOpble BBIOMHAIT QYHKINYU KaK
0eCKOHTaKTHBIX YIUIOTHEHUI, TaK ¥ BK/IaJbIIIEl IOIIITHNU-
KOB CKOJIb)KEHUSL.

Mexxpy konbliaMu 28 ¥ BHYTPEeHHel CTEHKOII TPyOoIIpo-
BOJla MMEIOTCA TapaHTUPOBAaHHbIE 3a30pbl, Yepe3 KOTOpbIe
OyneT IMPOXOANUTD YaCTh BO3MYIIHOTO IIOTOKA. PacyeTsl moka-
3BIBAIOT, YTO 3a CYET YBEIMYEHMUA KONMYECTBA KOJIEL] TOTeps
pacxopia MO>KeT OBITh CHIDKEHA [0 IIPUEM/IEMOY BEeTNYMHBL.

Oco6o0 cregyeT OTMETUTD, YTO TPYOOIIPOBOABI CO BCEMMU
CEeKUMAMH, KOPIyCa CKUIIOB U HAIPABJIAIILE-YIJIOTHUTENIb-
HbI€ YCTPOJICTBA BBIITOTHEHDI 3 ITOIMMEPHBIX KOMIIO3UIIVIOH -
HBIX MaTepuanoB (Kommos3ntos). CrennaabHO MOKOOpaHHbBIE

17 20
PucyHok 2. Pasrpy3oyHas ctaHuus (BUg cBepxy).

Figure 2. Unloading station (top view).
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PucyHok 3. I'pyxeHbIn ckum.

Figure 3. Loaded skip.

90 TEXHMWYECKME HAYKN



Tayrep B. M., BonkoB E. B., JleoHTbeB A. A. TeOpeTUKO-MeXaHUUYeCKMI pacyeT YCTONUYMBOCTY ABMXKEHWUSA COCYAA B LIAXTHOWM CKMMOBON
MHEeBMOMOAbEMHOM ycTaHoBKe [/ U3BecTus YITY. 2018. Boin. 1(49). C. 89-93. DOI 10.21440/2307-2091-2018-1-89-93

MHOTOC/IOVHBIE KOMIIO3UTBI TI0 IPOYHOCTHBIM ITOKa3aTelsaM
CPaBHUMBI C HUSKOYITIEPOAVCTBIMY, @ B OCOOBIX CTydasx — 1
C JIETMPOBAaHHBIMM CTa/IAAMM M MMEIOT IUIOTHOCTb B 4-5 pas
menbiue [15]. Cnenmamucramu OOO «CKB «Mpicib» (1. ExaTe-
PUMHOYPr) COBMECTHO C COTPYAHMKAMMU Kadepbl TeXHIIECKOI
mexanuku YITY BemyTca nmoucku cocraBa aHTUGPUKIVIOHHOTO
KOMITIO3WTa JI/I HallPpaBJIAoNle- YIVIOTHUTETbHBIX YCTPOMCTB.

Ipennoxennas CIIITY paboraeT crenyomum 06pasoM.

B ucxXopHbII MOMEHT BO3JYXO[yBKa 5 BK/IIOYEHa, KPAaHBI
7 1 8 3aKkpbIThl, 9 U 10 OTKPBITHI, BO3/yXO[yBKa YCTAHOBJIEHA
Ha MVHJMAaJIbHYIO ITOfjady U paboTaeT B pe>XuMe Iay3bl C HY-
JIEBBIM U30BITOYHBIM JaBJIeH)eM Ha BBIXOJIE.

3aTeM HauMHAeTCs CITYCK IIOPOXKHETO CKuIa 21 mog co6-
CTBEHHBIM B€COM, KpaHbl 7 OTKPbIBAIOTCA, KpaHbl 9 1 10 3a-
KPBIBAIOTCA, IOfjaYa BO3YXOAYBKY YBEINYMBAETCSA, ¥ BO3JYX
HaulMHAeT MOCTYINATh U3 CIHYCKHOTO TPpybOIpoBOfia BO BXOJ-
HOe OKHO BO3JYXO[lyBK!, a U3 €€ BBIXOJHOTO OKHa — B MOJb-
eMHBIII TPYOOIIPOBOJ II0J TPy XKeHbl1 ckuIl 26. ITaysa B pabore
BO3JyXONYBKM 3aKaHYMBAETCHA, HAUMHAETCA IIEPUOJ, HeycTa-
HOBMBILIETOCH JBVYKEHMA CKUIIOB.

ITo mepe pasroHa CKMIIOB IIOfa4a BO3JYyXOHLYBKM IIOBbI-
IIAeTCs 0 PaCUeTHOJ BEMYMHBL, M CKUIIBI TPUOOPeTaIoT 3a-
TAHHbIE TOCTOSIHHbIE CKOPOCTH, T. €. HACTYIaeT MepUof, yCTa-
HOBUBUIETOCS IBVDKEHMA.

B cmyckHOM Tpy6OIpOBOAE pasBMBAECTCS U3OBITOYHOE
TaBJIEHNE, ONpENeNAeMOe BECOM IOPOXKHETo cKuma 21, 1o-
3TOMY IIpU IOfade BO3yXa U3 CIIyCKHOTO TPyOOIPOBOZA BO
BXOJIHOE€ OKHO BO3JIYXOHYBKM 3/IEKTPOSHEPIUA PACXOHYETCs
TOJIbKO Ha TPAHCIIOPTUPOBaHNE UCKOIIAeMOTO.

B MOMeHT puOIVpKeHNs Ha pacdeTHOe PacCTOsAHUE Tpy-
JKE€HOTO CKMITa K PasTPy3049HON CTaHILIMM, @ IOPOXKHETO CKMIIA
— K 3arpy304YHO}i CTAaHIIMM HAaYMHAETCA IOCTEIIEHHOE 3aKPbl-
BaHMe KPAaHOB 7, OTKpbIBaHMe KPaHOB 9 u 10 u yMeHblLIeHNe
nofjauy BO3AyXonyBKM. CKOPOCTM CKUIIOB CHIDKAIOTCA, U K
MOMEHTY ITOJTHOTO 3aKPBITHA KPaHOB 7 U OTKPHITHA KPaHOB 9
1 10 Tpy>KeHBIII CKUIT C MUHUMA/IBHOM CKOPOCTBIO IPHOBIBa-
€T B OIPOKMBIBAIOLIYIO CEKLMIO 19 Pasrpy3s0O4HOi CTAaHLML,
a MOPOXKHUI CKUII — B KOHLEBYIO CEKLUIO 25 3arpy304HON
craniyy. BosgyxomyBka 5 BO3BpaljaeTCsA B PEXKMUM I1ay3bl C
MUHMMAa/JIbHOM ITOfIavet.

Kpan 8 urpaet BcrnomoraTtenbHyIo ponb. OH OTKpbIBaeTCcA
B CITy4ae pacCOINIaCOBAaHMA JBVDKEHNUA CKUIIOB, KOTZA TpYy>Ke-
HBIIT CKIII IPUOBUI B OIPOKV/BIBAOIIYIO CEKIINIO, & IOPOXK-
HU ellle He JOCTUT KOHIIEBOI CEKIIVA.

Mortop-penykTop 20 HaK/IOHAET ONPOKMBIBAIOILYIO CeK-
nyoo 19 Haj ImpueMHBIM OYHKEpOM, a IPUBOX BpaueHus 13
HOBOPOTHOI! ITaTGOpMBbI 23 HepeMelaeT KOHIEBYIO CEKIIMIO
25 B mo7oXKeHye 3arpysku (Ha puc. 1, 2 He II0Ka3aHo).

BoImonHATCA omepanyuy pasTpysKu TI'PY>KEHOTO M 3a-
I'PY3KM IOPOXKHETO CKUIIOB. 3aTeM MOTOP-PENLYKTOp BO3Bpa-
IIaeT ONPOKUIBIBAIOLIYIO CEKIMIO B BEPTUKAIBHOE IIOIOXKE-
HIE, Vi OTIOPOXKHEHHBII CKUII OITYCKA€TCA B KOHLIEBYIO CEKIUIO
14. IIpuBopbI BpallleHUsA YCTaHABIMBAIOT KOHIIEBYIO CEKIIVIO
14 ¢ TOPOXXHMM CKMUIIOM COOCHO CITYCKHOMY TPy6OIIpOBORY 2,
KOHLIEBYIO CEKLINIO 25 C 3arPy>KEHHbIM CKUIIOM COOCHO II0Jb-
eMHOMY TPyOOIpOBOAY 1, 1 LIMKII MObeMa 3aBepIIaeTCsL.

PaBeHCTBO cpeHMX CKOPOCTEN IPY>KEHOTO U IIOPOYKHETO
CKMIIOB obecIednBaeTcs py 3HAUEHUY BHYTPEHHETO JiaMe-
Tpa d TpyOOoIIpOBOOB (puc. 3), KOTOpPOE OIpefeNAeTCs U3 Cle-
IYIOLIVIX COOOpaskeHMIA.

ITpumem pomymenns:

1) mopoXXHMII CKUII TPUObIBaeT Ha 3arPY304HYI0 CTaH-
IMI0 OJHOBPEMEHHO C IPUOBITHEM TPY)KEHOTO CKUIIA Ha pas-
TPY30YHYIO CTaHIIVIO;

2) morepy pacxofa 4depes HallpaBjIAOlIe-yIUIOTHITEIb-
HbIe YCTPOWCTBA OTCYTCTBYIOT;

3) moTepyu HEPTMY Ha TPEeHNUe U a9POIMHAMUIECKOE CO-
MPOTUBJIEHME TIPU JBVKEHUY CKUIIOB OTCYTCTBYIOT.

JonymieHnsa 03HayaloT, YTO Macca BO3[yXa, BHITECHEH-
HOTO 13 CI[yCKHOT'O TPyOOIIpOBOJa, paBHA Macce BO3[yXa, 3a-
[IO/IHVBIIETO MOFBEMHBIN TPyborpoBox. ITockonbKy fguame-
TPBIL, 4, CIelOBATE/IbHO, I IUIOLAN CeYeHNsT TPYOOIpPOBOLOB
PaBHBI, TO MOXXHO OT paBeHCTBAa MAacC MepeiiTi K PaBeHCTBY
MJIOTHOCTEN:

p,+Ap Ap,
Po=Pu— — =Pu| 1t | (1
Py p,

Ijie p, — IIIOTHOCTb BO3/IyXa NPU HOPMA/TbHBIX YCTOBUAX; P,
— IUIOTHOCTb BO3/JyXa IIpU aTMOCQEPHOM HAB/IEHUN U TeMIIe-
paTrype, KOTOPYI0 BO3LyX IpHOOpeTaeT, Mpoiiis depe3 BO3-
IYXORyBKY; p, — atMocdepHOe faBeHne; Ap — M3OBITOYHOE
[aBJIEHIE IIOf TPY’KE€HBIM CKIIIOM.
/36p1TOUHOE f1aBNeHre Ap paBHO
4(m +m
Apr — ( n ; C)g ) (2)
nid
TAie m , M_— Macca MCKOTAaeMOoro i CO6CTBEeHHasA Macca CKUIIa
COOTBETCTBEHHO; ¢ — YCKOpeHMe CBOOOJHOrO mageHms; d —
BHYTPEHHUIT AMaMeTp TPYOOIPOBO/IOB.
[Tocne moncranoBku (2) B (1) u anrebpandeckux mpeo-
Opa3oBaHMIT TO/Ty9aeM BBIPKEHIE IS JMaMeTpa:

ol

B peanbHOI KOHCTPYKLMM Yepe3 3a30pbl MEXKAY /IeMeH-
TaMJ HAIPaB/SIIOLe-yIIOTHUTE/IbHBIX YCTPOJCTB U CTEHKa-
M pr6OHp0BOI[OB BO3MOJXHBI II€PETEIKN BO3AyXxa. HOTCPH
PAacxofia B TAKOM C/TyYae KOMIEHCUPYETCS PACIETHBIM YBEIN-
YeHMeM uaMeTpa TPyOOIpOBOJOB.

Ha BXop BO3/yXOflyBKM ITOCTYIAeT BO3JYX U3 CITyCKHO-
ro Tpy6ompoBosia ¢ u3GHITOUHBIM JaBIeHNeM Ap , BOSHUKaA-
IOLM TIOf; IIOPOXKHVIM CKUIIOM B II€PUOJ YCTAHOBUBLIETOCS
ABVDKEHNA VI paBHbIM

BCJIEfICTBIE Y€TO BO3/yXOLYBKA PasBUBaeT M30BITOYHOE aB-
JIeHye, onpefieyAnIeecs (Ipy yKa3aHHBIX paHee JOIYILeHN-
AX) TOJIIBKO MaCCOIT MCKOIIAeMOTO:

am.g
Ap:ApriApn: T[dz ’

Y 5KOHOMM:I IIOTPe6IIeMOIT BO3JIYXO/[YBKOI 37IEKTPOIHEPTUN
COCTaBUT

_AQ 4mgQ
n oy

AE

>

rie Q - o6beMHBII pacxof Bosnyxa B cucreMe; 1) — KITI Bos-
TYXOIYBKIN.

Oco60 crenyeT paccMOTpeThb IIPaBOMEPHOCTD IIPUHATHIX
TOIIYIIeHMIA.

Heo6xoxmumMo y4UTBIBATh, YTO MCCIEZOBAHMs TPYOOIPO-
BOJHOTO ITHEBMOIIObeMa HAaXO[ATCSA B CTAAUN PelIeHus 06-
VX BOIPOCOB, KACAIONIVIXCS IPUHIIUIIOB IOCTPOEHMS U IIPO-
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eKTUPOBAaHMsA CUCTeM. PaccMaTpuBaTh Ha 3TOM CTafuy KOH-
KpeTHbIe KOHCTPYKTVBHbIE VICIIOTHEHMA KOMIIOHEHTOB yCTa-
HOBOK IIpexjeBpeMeHHO. KoHcTpympoBaHue, 6e3ycnoBHO,
OyzeT CBsA3aHO CO CHelU(UUECKUMHU TPYFHOCTSIMY, OFHAKO
KaKMX-7I1M60 HEeITPeOofjONIMIMBIX MPEIATCTBUIL He TIPefIBUNTCA.

Tak, M3BeCTHBI M IIMPOKO MUCIIONB3YIOTCA B TEXHUKe
YIUIOTHEHMS 3a30POB, CIIOCOOHDIE 1160 MPaKTHYECKH OTHO-
CTBIO IIPEOTBPATUTh NOTEPI0 PACXOfa TeKydero, mmbo cBe-
CTH ee K gomyctuMomy MuHuMyMYy [16]. IlenecoobpasHocTs
UICTIONIb30BAHMsA TOTO M/IM MHOTO BapMaHTa HaIpaB/Alolle-
YIUIOTHUTENIBHBIX YCTPOJICTB JIO/DKHA OBITh YCTAHOB/IEHA Ha
OCHOBE CIlelMajIbHbIX MccaefoBanmit. He mckmodeHo, 4To
OyAyT IPMHATHI HAIIPaB/IAOIIe-yIUIOTHUTETbHEIE YCTPOICTBA
C TapaHTMPOBAHHBIM 3a30POM, U IIOTEPS PACXOJa CKOMIIEHCH-
PYyeTcst pacdeTHBIM YBelTUUeHEM A1aMeTpa TPyOOoIpOBOIOB.

MexaHnyecKye COIPOTUB/IEHNUA JBIDKEHNIO CKUIIA 3aBU-
CAT OT Cr1oco6a ero IEeHTPUPOBAHNSA B TPyOe, KOTOPBIiT CIIefy-
eT BBIOMPATh Ha OCHOBAHUM TEXHNKO-3KOHOMIIECKOV OIIeHKI
BapMAHTOB KOHCTPyKIuy cocypa. Ha mannom >xe sTame uccre-
TMOBaHMII CYMTAEM IIPABOMEPHBIM IIPENTIONIOXKNUTD, YTO MeXa-
HIYEeCKIIe CONPOTUBJIEHNA He OKaXXYT PEIIAIONIero BAMAHNUA
Ha BO3[[yX000MeH MeX[y TPyOOIpOBOaMIL.

Kpome MeXaHMYeCKOro CONPOTUB/IEHNUsA, IPU JBYDKEHUN
COCYHOB Oy/ieT IPOSABIATHCA TAKXKe a9POIMHAMITYECKOe COTIPO-
THBJIEHME TIepeMeIeHII0 BO3yXa 110 Tpybonposozpam. ITombiT-
KJ YY€CTb JAHHBI BUJ] COTPOTUBIEHNI IPUBOJAT K CUIbBHOMY
YCIIO>KHEHMIO aHA/IMTUYECKOTO pelleHns. B janbHelinem mpen-
II0JIaTaeTCs MTOCBATUTD BOIIPOCY BIMSAHNUA a3pOAMHAMUYECKMX
CONPOTUB/IEHMII HAa YCTOMYMBOCTD JBIVDKEHMA COCyfia CIIELM-
a/IbHble TEOPETUKO-9KCIIepPUMEHTa/IbHbIE MICCTIeNOBaHNA.

CoepnHeHMe CIYCKHOTO TPYOOIPOBOAA C BXOJHBIM OK-
HOM BO3JYXOOYBKM M YCTaHOBKA HAIIPaBJIAIOIIE-yIIOTHN-
TE/IbHBIX YCTPOICTB HA CKUIIBI IO3BOIAT HOOUTHCS 9KOHOMUM
SHEPro3arpar CKMUIIOBOI ITHEBMOIIOZbEMHON YCTaHOBKM 32
CYET CHUYKEHNSA a3POAMHAMIYECKOTO CONPOTUBIIEHNS TPACChI
¥ yCTpaHEeHN A HeBO3BPATHBIX 3aTPAT SHEPTUM Ha ITOIbeM CO6-
CTBEHHOJ MACChl CKMIIA.

Corpynankamn Kadenpsl TexHUIecKoi MexaHukn YITY
BBINOJIHAIOTCS TEOPETUYecKye MCCIeJOBaHUA U KOHCTPYK-

topckue mnpopaborkn CIIIIY mnosbimenHoi sHeproagdex-
TUBHOCTU. Ha KOHell TeKyllero rojga HaMe4eHO MPUCTYIINTh
K 9KCIIepMMEeHTA/IbHON IIPOBepKe MOTyYeHHBIX Pe3y/IbTaToB.

JINTEPATYPA
1. Bexxok B. P., iBopHukos B. U., MaHeu W. I. n ap. WaxTHbI nogbem.
HoHeuk: OO0 «Hro-Boctok, Nta», 2007. 624 c.
2. BypyakoB A. C., MankuH J1. C., Epemees B. M. n gp. NpoekTuposa-
HVe NpeanpusaTUiA C Noa3eMHbIM criocobom A06bIUN NMOMNE3HbIX nckona-
eMbIx: cnpaBoyHuK. M.: Heagpa, 1991. 399 c.
3. Cnueakosckuii J1. O., loHuapesnd . ®. CneumnanbHble TpaHcnop-
TUpYyHOLLMe YCTPOWCTBa B rOPHOAOOLIBAIOLWEN NPOMBILLNIEHHOCTU. M.:
Hepnpa, 1985. 128 c.
4. XomeHko O. E., KoHoHeHko M. H., Manbues [. B. lopHoe o6opyao-
BaHWe ANsi NoA3eMHOW pa3paboTku pyAHbIX MECTOPOXOAEHWN: Crpas.
nocobwue. 2-e n3g., nepepab. n gon. OHenponetposck: HIY, 2011. 448 c.
5. KysbmuH A. B. CnipaBOYHMK NO pacyeTaMm MexaHW3MOB NMogbEMHO-
TPaHCMOPTHbLIX MawwnH. MuHck: Beicw. wkona, 1983. 350 c.
6. Hukonaes 0. A. NlopHogo6bIBaOLWMM OTpPaCsiM — HOBbIN BUA TpaH-
cnopta // U3B. By30B. lopHbIi xypHan. 1999. Ne 3/4. C. 14-17.
7. Bopeukunn E. A., EropoBa M. C. mobGanbHasi ropHogo6biBatoLLas
npombILLieHHocTb // Monogon yyeHbin. 2015. Ne 11.4. C. 40-45.
8. Mine 2011. The game has changed // Review of global trends in
mining industry. PWC 2011. URL: https://www.pwc.kz/en/events/
assets/mine_2011_eng.pdf
9. Outlook: Prospects for Recovery in the global Mining Industry. KPMG,
2010. URL: https://home.kpmg.com/content/dam/kpmg/pdf/2012/08/
building-business-value-part-2.pdf
10. NntBuHckmn I, . CywHOCTb Hay4HOW JOKTpUHbI «LaxTa XXI Beka»
/I Yronb. 2006. Ne 11. C. 44-46.
11. Hukonaes 0. A. MeToauka pacyeTa CKMNOBOW NMHEBMOMNOABEMHOMN
ycTaHoBkM // TopHbI xypHan. 1990. Ne 9. C. 95-97.
12. Hukonaes 0. A. Teopusi 1 mMeTodbl pacyera CKUMOBOW MHEBMO-
noabEMHON YCTaHOBKU NS LIAXT U KapbepoB: aBToped. Auc. ... A-pa
TexH. Hayk. CBepanosck, 1991. 45 c.
13. Tayrep B. M., Bonkos E. b., XonogHukos 0. B. CkunoBasi nHeB-
MOMoAbeMHas yCTaHOBKa MOBbILLEHHON aHeproaddekTuBHocTyH // N3B.
BY30B. [OpHbI xypHan. 2017. Ne 2. C. 77-83.
14. TpombIlwneHHble BO3AYyXOA4yBKM U TypboBo3ayxoaysku SIEMENS.
URL: http://www/bibliotecar.ru
15. XonognukoB 0. B., Anbwuy J1. W., Tayrep B. M. lNMpombinex-
Hble KOMMO3UTbl: BO3MOXHOCTY 1 nepcnekTuBbl. CaapbptokkeH (PPT):
Lambert Academic Publishing, 2016. 455 c.
16. Jetanu malwwuH: oHnavH-cnpaBodHuk. URL: http://detamash.ru/
tribotehnika/tipyi-uplotneniy.html

lMocmynuna 29 Hosi6psi 2017

92 TEXHMWYECKME HAYKN



V. M. Tauger, E. B. Volkov A. A. Leontyev / News of the Ural State Mining University 1 (2018) 89-93 DOI 10.21440/2307-2091-2018-1-89-93

DOI10.21440/2307-2091-2018-1-89-93

Theoretical mechanical calculations of the stability of the vessel motion
in a mine skip pneuvmo elevating equipment
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Urgency of the problem. There is a critical situation in the segment of
mining hoists. A traditional cable car skip hoist has almost exhausted its
possibilities. The increasing depth of deposits and the productivity growth of
development machines and clearing combines stipulate bigger capacities,
sizes and speed of skips. This increases the power and weight of lifting
machines, the number and diameter of cables, the height of the copra,
and the diameter of the shaft are increased too. The search for alternative
methods of mine lifting, which have a higher specific productivity is
being carried out. It leads to a clear conclusion about the prospects of the
transition from rope pneumatic lifting units to the skip ones.

Purpose of the work: to ensure the stability of the vessel movement in
the mine skip pneuvmo elevating equipment.

Research methodology: to reduce the non-return energy losses on the
rise of the skip’s own weight, a closed pneumatic system is organized:
the outlet section of the descent pipeline is connected with the inlet
window of the blower. The blower receives the flow pressure, which
is determined by the weight of the empty skip, with the result that
the energy consumption of the lift depends only on the weight of the
mineral. The optimal operation of the closed system is possible only at a
certain value of the pipeline diameter.

Results. The design and operation principle of the proposed air-lifting
installation are described, the method of calculating the diameter of the
pipelines for the implementation of air exchange between the descents
and lifting pipelines is given.

Conclusion. The article substantiates the new design of the skip
pneumatic lifting installation, which has a higher performance and energy
efficiency. This is achieved by means of reducing the aerodynamic drag
of the track and eliminating the irrevocable energy costs for the rise of its
own mass of the skip. According to the method proposed, the stability
of the vessel in the descent pipeline of the pneumatic lifting installation
is calculated.

Keywords: lifting device; rope hoist; construction; skip; pneumatic
system; power consumption; pipeline.
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