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IMoArOTOBKA YIO/IbHOI'O TOIT/IMBA
B LHEHTPOBEKHbIX APOBH/TIBHO-
H3ME/IBYHUTE/IbHBIX YCTAHOBKAX

PaccmoTtperb! Bormpockl MOATOTOBKH TMbI/ICYTO/BHOIO TOI/IMBA B LIEHTPOOEKHBIX APO-
OH/IBHO-H3Me/TbYHTe/TbHBIX YCTaHOBKax. B 3aBHcHMOCTH OT HeoOXOAMMOH TOHKOCTH H3-
Me/IbYeHHST PEeKOMEHAVIOTCA pas/IHyHble CXeMbl MOATOTOBKH C HCIIO/Ib30BaHHEM Apo-
OH/IBHO-H3ME/TBUHTE/IbHOH YCTAHOBKH, BHOPALIMOHHOH Me/IbHHLIbI U IIapOBOH b6apabaH-

HOF Me/TbHHLIBI.

KrroueBsble cioBa: ApobieHHe, H3MebYeHHe, MHHepa/IbHOe ChIPhE, Yro/IbHOe TOI/IHBO.

n polLiecchl  ApOB/eHUs U W3-
Me/lbUeHHsl [IMPOKO MCIIO/b-
3YIOTCA B FTOPHO-PYAHOM MPOMBbIII/ICEHHO-
CTU MpU TepepaboTKe MO/Me3HbIX UCKO-
naembix. Ocobyio posb 3aHUMaeT Apos-
fleHre U v3MesibueHue yras. TormMBHO-
SHEPreTHYeCKUil KOMITIEKC, SIB/SSACh OC-
HOBOM 3KOHOMHYECKOM W (PUHAHCOBOM
[esTelbHOCTH rocyaapcTBa, OasupyeTcs
Ha WCIO/Ib30BAHMK Yro/IBHOrO TOIVIMBA
(6oree 60 %).

ExxeroaHo B TerviosHepreTuke repe-
pabaTbiBaeTCs MW/IIMOHBL TOHH  IVIS.
HcrionbayeMoe B HacTosiliee BpeMs
APOBUMTBHO-H3MeIbUUTebHOEe 060pyao-
BaHME XapakTepU3yeTCs 3HAUMTe/TbHBIM
PAaCXOoIOM  37IeKTPO3HEPruu, [oTepei
MeTa/iZla BCAeACTBHE H3HOCa paboumx
OPraHoOB, 3aCOpPeHHe MeTa/l/IOM MPOAYK-
TOB W3Me/IbUeHHs, HU3KHUM K.I1.1., KOTO-
PBIf A1 Me/bHHLI COCTaB/AsIeT HEeCKO/Ib-
KO TPOLICHTOB.

LleHTpoGexkHble APOOUIBHO-U3ME b
YUTe/IbHbIe YCTAHOBKH, B OCHOBY pabo-
Thl KOTOPBIX TO/IOXKEH MNPUHLIMI AWHA-
MMUYECKOTO CaMOH3Me/IbUeH s, COYeTaloT
[MPOLIeCChl APOO/IEHUS Y U3Me/bYCHUS B
OOHOW MalllMHe.

Paborta >THx MalllMH XapaKTepHayer-
CAd 3HAYUTENIbHO MEHBIINM  Ye/bHbIM
PacxoIoM 3Hepruv, B 2—3 pasa MeHb-

MM 10 CPABHEHUIO C IapOBBIMU Hapa-
6aHHbBIMU MerbHULIaMU (LIIBM), MeHbluei
METa/I7I0EMKOCTBIO U Y/Ie/TbHBIM U3HOCOM
MeTansa.

OKoHOMMYECKasi TOHKOCTb U3Meribye-
HUSl 3aBUCHT, Mpex/e BCero, OT CopTa
yras. Tak, HarpuMep, KaMeHHBIe YI7IH,
TPeBYIOT TIOMO/ C ColepKaHUeM K/acca
88 MrM ot 15 no 35 % Tomue yrau,
TpeOYIOT comepKaH s 3TOTO Kaacca OT
5 no 15 %. CyulectBeHHBIM TTapaMeT-
POM, OMpeensionMM TOHKOCTb TIOMO/1a,
SIB/ISIETCS CO/IepaHWe /1IeTYUrX COCTaB-
ASTIOIINX TOTI/IMBA.

[lns TNOATOTOBKU IBIIEYTO/ILHOTO
TOM/MBA TIpea/araeTcs ABe TexHO/O-
rMyeckre CXeMbl B 3aBUCHUMOCTH OT
TOHKOCTU TIOMO/Ia TOTOBOTO TMPOAYKTa
(prcyHOK).

Ha nepBor craaun wucnonesyercs
[POBH/TBHO-U3ME/TBUMTe/IbHAs YCTaHOBKA .
MakcrManbHasi KpYIMHOCTh MCXOAHOTO
nutanua coctaBasger 50 + 70 mm. Ko-
HeuHbI TMPOAYKT [epBOM CTaauu CO-
nepxut 3epra — 2 mm — 10 %, u no
60 % kmacca — 90 MKM.

[ApobunbHo-u3MenpuuTeIbHas — ycra-
HOBKa COCTOWT U3 BEPTHKAa/bHO PaCIIo-
NOKEHHOTO HW/IMHAPHUUECKOTO KOpITyca
6 C COOCHO YCTaHOB/IGHHBIM B HeM
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TexHnueckas XxapaKTepHCTHKa LeHTpobexHon meabuuunl AHY-K-6

IMapameTtp Ea. usmepenus BeaununHa
[lrameTp yaiy poTopa, BHYTPEHHUI MM 600
BricoTa Kopriyca noa yaueit MM 800
Pasmep RamMbpoBOUYHOM, pasrpy304HON Ie/x, min MM 1,5
[pousBoarTensHOCTL (Ha aHTpaLmTe) }; 5,49+6,03
YensHbIN pacxoa sHeprum KBTT'L{ 6,9
YnenwbHBIN U3HOC MeTas1a _Il:_ 14
YnenbHasi MeTaiIoéMKOCTh TIPU paboTe T4 05
Ha aHTpaLuTe T ’

Ba/IOM /, Ha KOTOPOM 3aKpervieH vailie-
obpasHbiit potop 5. Ban sakperiien B
MOAMUITHUKOBLIX Y3rax 2. B BepxHen
YacTH Ba/la Kpernvrcs WKUB I KAMHO-
peMeHHOM Tepeaauu. PerymmpoBouroe
KO/BbLIO 9 YCTAHOB/IEHO Ha TpeX BHHTO-
BbIX ZIOMKpaTtax I(0, KoTopble KpersaTcs K
KOPITYCY  [IOCPEACTBOM KPOHIITEHHOB.
[omrpatel 10 ycTaHOBMEHBI TIO TEpPU-
MeTpy Kopryca yepe3 120°. B HikHern
YaCcTH Koprlyca 6 MMeeTCsl pasrpy30UHbI
NMOTOK &, B BepxHel yacTy — 3arpy304-
HbIM TTaTpybok 11. Yama potopa uMeer
dopMy TepeBepHYTOro TO/OTO YCeueH-
HOTO KOHYCa, BHYTPH KOTOPOTO PaBHO-
MEpPHO YCTAHOB/ICHbI 1IECTb BePTUKA/Ib-
HBIX paava/ibHBIX pebep. YarneoOGpasHblii
pOTOp 00OpasyeT C PerymmpoBOYHBIM
KO/IBLIOM Psifl TIO/I0CTe APOBIeHHS.
VcxonHell MaTepuan paBHOMEPHO
rnofaeTcss yepe3 3arpy30uHbIN TaTpy
6ok 11. [Insi paGOThl Me/bHULIBI B OIl-
THMa/bHBIX peXrMax Haa ualied 5 He-
0o6X0oAUMO HMMETh C/IOW MaTepuaria,
KOTOPBI CO37aeT JaB/eHHe Hald ua-
mert 6—7 klla. I'lpu Bpamenun poto-
pa MaTepuan pasrOHseTCs paavdalib-
HBIMH pebpamMu 10 cKopoctu 10—
15 M/c u BeIOpackBaeTcsa M3 yallk B
AKTUBHYIO 30HY CaMOM3MellbUeHUs,
KoTopas HaxoauTcsa Haa damed. Yac-
THLIBI MaTepHazsa, KOTOpble COU3Mepu-

MBIl C PasMepoM Ka/MOPOBOYHON pas-
FPY30YHOM 1lle/Iv, MOA AEUCTBHUEM LieH-
TPOGERHOM CH/Ibl BHIOPACHIBAIOTCS U3
Me/IbHULIBI M TIOTIaZIaloT Ha pasrpysou-
HBII 710TOK 8. KpyriHble yacTvibl Ma-
Tepuvasa BO3BpallalOTCa B daimy 5, u
LIMK/T TIOBTOPSIETCH.

OxkataHHbIe YacTHLIbl MaTepuana, Ko-
TOpble Hea(PPEKTUBHO U3ME/IbUaAIOTC B
AKTHBHOM 30HE CaMOM3Me/IbYeHHs, 110/
[IeVICTBHEM LIeHTPOOEKHOM CH/Ibl TTOTa-
[AlOT B TIO/IOCTH ApOoO/eHus, HaXods-
Mecss Mexay yalieit 5 U perynipoBou-
HbIM KozbLIOM 9. Yron Mexay daiien u
PeryAMpOBOUHBIM  KO/IBLIOM  ZIO/IKEH
GbiTh B npenenax 15—25°. Ipu Takom
3HAUCHHH YI7Ia MMPOMCXOANT 3PeKTUB-
HbIM 3aXBaT OKAaTaHHBIX KYCKOB Mare-
pyvama U uX aApob/eHHe B TIO0CTSX,
Gnarogapsi BOMHOOOPA3HOM TMOBEPXHO-
CTH Koriblia 9.

Ha perynvpoBoutoMm Koablie 9 pac-
MO/IOKEeH CTaTop 3 € paaua/ibHBIMU Te-
peropoaramu 4. Ileperoponku 4 nensar
CTaTOp Ha 6 paBHBIX CEKTOPOB U CIIO-
COOCTBYIOT YZepKaHHIO TIOTOKa Mare-
pyasa OT BpallaTe/lbHOrO /BUKEHMS.
UeM Huke pacrionoxkeH CTaTop, TeM
Goriblile Tiepernana OKPYKHBIX CKOPOCTei
Mexay TOTOKOM MaTepuasia YB/IeYeHHO-
ro pPOTOPOM M MaTepua/ZioM, Haxoas-
IMMCSI B CTatope.

131



Dpakima +90 MKM oTzenserca B ce-
naparope Il ¥ HarpaeaseTca Ha BTOPYIO
CTaavio vsMernbyeHus. [lnsi TOHKOro us-
Me/lbueHUsl PeKOMEeHAYeTCs  MCIOMb30-
BaTh BMOPALIMOHHYIO MenbHMIlY. MHTeH-
CUBHOCTb M3Me/IbYeHHs B BUOPALIMOHHOM
Me/ibHHLIEe OOBACHACTCH BBICOKOM YacTo-
TOM BO3ACHCTBMS ME/MOLIMX Te/l Ha W3-
Me/lbuaeMblll  MaTepuasn. YCTaHOB/ICHO,
yto Hanboree 3(PdpeKTHBHO BUOPALIMOH-
HBle Me/bHUILIBI PaboTaloT C pasMepoM
YaCTUIl WCXOIHOTO MaTepuana 2+3 MM.
[Mpy TakoM MMMTaHWM TOHKOCTb TOMO/IA
Moxer aoctvrate 10 MrM. [laziee rmbie-
BO3/YIIHAs CMeCh MOCTYIaeT B LIMK/IOH V.

[na nonyyeHusi 6onee rpydoro rmo-
MO/a MOXKeT HCIONb30BaThC CXeMa C
mapoBor OapabaHHOM MenbHULIEH Ha
BTOPOM CTa/IMM U3ME/IbUeHUs, WKW HC-
MO/Ib30BaTh  APOOHUIBHO-U3MEeTBUUTe/b-
HYIO YCTAHOBKY B 3aMKHYTOM LIMK/IE C
cernapatopoM. [lapannenstHas 3oHa Me-
XKAY yallell U PeryiMpoBOYHBIM KO/Ib-
LIOM APOBU/IBHO-U3ME/TBYUTE/TBHON YCTa-
HOBKM TIO3BO/ISIET Ka/MOPOBaTh IPO-
[IYKT, UTO BeChMa BaxHO /71 obecrieue-
HUS TIOHOTHI CRuraHusg Ttormea. Oc-
HOBHbIe TMOKa3aTe/d APOOUNBHO-U3Me b
YWUTe/bHOM YCTAHOBKM TpPUBEAeHbl B
Tabnuie.

CITHCOK /IHTEPATYPbI

1. IMarenr 55643 (PP) / A.C. Boickpebe-
neir. 2006.

2. HmpeBruy A.T1 MamvyHbel U o60pyaoBa-
HHUe /11 3aBO/IOB 10 IMPOU3BOACTBY KEePaMUKU
1 orHeyriopoB. M. Beiciias nikosna. 1979. I3

KOPOTKO OB ABTOPAX

Bboickpebererr Antekcarnap CreraHoBHY — MOKTOP TeXHHUUECKUX Hayk, npodpeccop Kadeapsl,

e-mail: dekan-59@yandex.ru.

Kubusos Criaprak I eHHaabeBHY — KaHAWAAT TEXHUYECKHX HaYK, AOLIGHT Kadheapsl,

e-mail: spar-15@mail.ru

Kadenpa «TexHonornueckue MauvHel 1 o6opynoBaHue» CeBepo-KaBKasckoro ropHo-Meraniyp-
TUUECKOT0 MHCTUTYTA (fOCYIapCTBEHHOTO TeXHO/TOTMUECKOrO YHUBEPCHUTETa).

/AN

UDC 669.1.022:622.7:669.1 _N__

COAL PREPARATION IN CENTRIFUGAL CRUSHING-GRINDING UNITS

Vyskrebenets A.S., Doctor of Technical Sciences, Prof., e-mail: dekan-59@yandex.ru.

Kibizov S.G., PhD, Associate Prof., e-mail: spar-15@mail.ru
North-Caucasian Mining and Metallurgical Institute (State Technological University). Russia.

The article deals with the preparation of pulverized coal in rotary crushing and grinding plants. Depending
on the required subtlety crushing recommended the preparation of various schemes with the use of crushing

and shredding plants, vibratory mill and ball mill drum.

Crushing and grinding equipment that is now in use features high power consumption, high metal loss due
to wear of active parts, contamination of ground product with metal chips and low efficiency, which amounts

to a few percent in mills.

Centrifugal crushing—grinding units based on the dynamic self-grinding principle combine crushing and

grinding processes in the same machine.
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Two process flow sheets are offered to prepare pulverized coal depending on the fineness of grinding of
the finished product. Coarse grinding can use a ball drum mill at the second milling stage, or a crushing—
grinding unit in the complete cycle with separator. The parallel working area arranged between the bowl and
adjust ring of the crushing—grinding unit allows size grading of the product, which is important for the fuel
combustion efficiency.

Key words: crushing, grinding, minerals, coal fuel.
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/AN

OTAENbBHBIE CTATbHH
FOPHOIO HHPOPMALIMOHHO-AHA/IMTHYECKOI'O BIO/I/IETEHA
(TIPETTPHHT)

AKTVYA/TBHBIE BOITPOCBHI TPYBOITPOBOAHOI'O TPAHCIIOPTA

VITIEBOAOPO0B

VAK 622.2; 622.32; 532.5

Capves A./l., XaprnamoB C.H., INaeros C.A., ' pomaros E.H., Yyxapesa H.B., EpmonaeBa A.B., Hecreperiko
A.C., lllapgh H1.B., Sarikosckrit B.B., llaaprra A.B., Capyes /T.A., Axtporioea H.A., Kperr B.I"., Anbruros P.A.,
Tepernerro P.E., bymrakosa O./1., Poxkosa /1.C., Xaakesuu HL.A., Beumir /1.C., /TykesitioB B.I'., Pynaderiko A.B.,
Lpsrur C.B., INosaprrusit C.B., CamremarkoB M.C., Yexaos A.H., KysHeriosa /111, XKnaroa M.I1., Xixrsxos
B.U, XKennapes [1A., Llnmbamok A.P.

[peacTaBrieHbl pesynbTaThl TEOPETUUECKUX UCC/ICA0OBAHUI 10 U3SMEHEHHIO psiia MapaMeTpoB TPaHCIIOPTH-
PYeMOoii cpe/bl B PasMUHBIX YC/IOBUAX C MPYMEHeHHeM MaTeMaTHyeckoro amrnapata. CMoaenMpoBaHbl HecTa-
LIMOHApHbIE U CTallMOHAPHBIE TMPOLIECCHl ABMKEHUS RKUIAKHMX W rasoobpasHbix cped. [lns ornvcaHus nmapamert-
POB pa3pylieHHsi TOPHbIX [MOPOa MPHMeHeHbl MO/e/M, OMNKCHIBAIONIME CTaAMK TeXHO/IOHYeCKOro rMpoliecca,
orperneneHbl OCHOBHbIe (DAaKTOPbl U3MEHEHHs HalpsKeHHO-1eOPMHUPOBAHHOTO COCTOSIHHS MCIIONBb3YeMOro
obopynoBaHus. PaccMoTpeHbl BOMPOCH! 3KCI/IyaTalMy 0B0PYAOBaHUs ra3oHedTerpoBOAOB, BK/OYAIOLIME
TeXHO/IOTMYeCKHe, MeTPO/IorMUecKre, SKOHOMUUECKUE MapaMeTphl U BOITPOCH!, CBA3AHHbIC C MPOMBILIZICHHOM U
3KO/IOTMUEeCKOM 6e30MaCHOCTBIO YKA3aHHBIX OGBEKTOB.

CURRENT ISSUES IN PIPELINE TRANSPORTATION OF HYDROCARBONS

Saruev A.L., Kharlamov S.N., Paviov S.A., Gromakov E.I, Chukhareva N.V., Ermolaeva A.V., Nesterenko
A.S., Sharf I V., Zaykovsky V.V., Shadrina A.V., Saruev L.A., Antropova N.A., Krets V.G., Rudachenko A.V.,
Dryagin S.V., Bylin D.S., Lukyanov V.G., Bulgakova O.L., Rozhkova D.S., Khadkevich LA., Tereshchenko R.E.,
Alginov R.A., Povamnitsyn S.V., Saltymakov M.S., Chekhlov A.N., Kuznetsova L.P., Zhdanova M.P., Khizhnyakov
V.1, Zhendarev P.A., Tsimbalyuk A.F.

The author presents the novelty of the connection of drilling bars by straight thread nipples.

The complex theoretical and experimental analysis of structural evolution of two-phased media in internal
systems in regimes of steady and transitive, laminar and turbulent flows is presented.

It is proposed to design the emergency protection control using Markov’s models to minimize economic
loss and maximize operational safety. The paper considers current certification of gas flow rate measurement
units in terms of an offspring of the GAZPROM and reveals shortcomings of the certification procedure. The
article illustrates economic effect of replacement of imported fuel by gas and displays dynamics of the shared
funding of the project by the federal budget, republican budged as well as by financial establishments and in-
vestment companies. Description of experimental procedure and field research data on the percussive destruc-
tion of granite is followed with estimation of the effect exerted by the percussive system parameters on the
rock breaking quality. The article reviews processing equipment used in cleaning of oil and oil products out-
flows by sorbents. The authors analyze current situation in the field of enhanced efficiency and safety of the
main processing equipment at booster stations and show strategic lines toward optimization of maintenance
service of the electric gas-compressor units in operation in the Gazprom Transgaz Tomsk LLC.

Key words: maintenance service, fault detection system, industrial efficiency, thread, nipple, drilling bar,
Jjoint connection, stress, structure, hydrodynamics, mass exchange, regimes, phases.
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