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OIPEJEJEHME ILIOIIAIA OKHA MOIPY3KM YIJIA
HA KOHBEVEP IIIHEKOBBIM MUCITIOJTHUTEJIBHbBIM
OPTAHOM OYMCTHOI'O KOMBAMWHA

LLIHEKOBbIE UCMOAHUTEABHbBIE OpPraHbl OUUCTHBIX KOMOAHOB OTAMYAIOTCS TEXHOAO-
MYHOCTBIO PaBOoThbl, KOMNAKTHOCTBIO, MPOCTOTON KOHCTPYKUMW U HAAEXKHOCTBIO. OHuU
MOAYYMAM MPEOBAAAGIOLLMX NPUMEHEHNE B OUMCTHBIX y3KO3axBaTHbIX kombanHax
AR AOOBIUM MOAE3HOTO MCKOMAaeMoro B AAUHHbIX 3a605X YrOAbHbIX U COAAHbBIX LIaxT
[1, 2]. OaHaKo B MOCAEAHWE TOABI, 0c0b6eHHO C POCTOM MHTEHCMBHOCTU Mpouec-
COB NOA3EMHOM A0BbIUM YIAS U POCTOM 06BEMOB A06bIuK, CyLLECTBEHHO 060CTPU-
AMCb MPOTUBOPEYMA: BbICTPbIA POCT NPOU3BOAUTEABHOCTU kombainHoB 1 06beMOB
206bIUM — C OAHOM CTOPOHbI, U YPE3MEPHBIA POCT 06bEMOB MEAKUX KAGCCOB YIAsi
(a0 40% ot o6bEMa A0BbIuM [3—5]) B NOAyHaeMOM MPOAYKTE C VHTEHCUOUKaLmen
nbireo6pa3oBaHus B npouecce A0GbIUN — C APYTOi CTOPOHbI.

B cTaTbe paccMaTpuBatoTCs HEOBXOAMMOCTb M BOSMOXHOCTL MOBbILLIEHNA apdek-
TUBHOCTW MOTPY3KW Pa3pyLIEHHOrO LHEKOBLIM WCTIOAHUTEAbHbBIM OpPraHoM O4MCT-
HOro koMbaiHa yraa Ha KoHBeiep B npoliecce A06bIUK YA B KOMMAEKCHO-MeXa-
HU3UPOBAHHbIX OUYUCTHBIX 3a60AX YrOAbHbIX LUAXT. MNoBblweHne 3GGEKTUBHOCTH
AOCTUraeTCsi yMEHbLIEHUEM COMPOTUBAEHUS NEPEMELLEHNIO paspyLeHHOM Macehbl
yBEAVUUEHMEM MAOLLAAU CEUYEHNS OKHA NOTPY3KH, UTO NPUBOAUT K yBEAVYEHUIO MaK-
CUMAABLHO BO3MOXHOM NPOU3BOAMTEABHOCTH, YMEHBLLIEHNIO MHTEHCUBHOCTH LIMPKY-
AALAM M M3MEABUYEHMA YTAR U CHUXEHWIO YAEABHBIX 3aTPaT SHEPTUK. Yka3sbiBaeTca
TaKKe Ha HEOBXOAMMOCTb yBEAUUEHUA 06bEéma 30HbI NOrpy3ku YIAs Ha 3abonHOM
koHBeitepe. NpeararaeTcsi METOA ONPEeAEAeHUs pasmepa NAOLIaAK OKHa Norpy3ku
yrAa Ha 3a60MHbBIA KOHBEWEP OTCTAOLWMM LWHEKOBbLIM OpraHoM OYUCTHOTO KOM-
6aiiHa 1 oLeHKU ero aGGeKTMBHOCTU.

KAtoueBble CAOBA: YrOAb, OYMCTHOM 3aboil, kombanH, MCNOAHWUTEABHbIV OpraH,
norpyaka, koHsevep, 3GGEeKTMBHOCTb.
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BBepeHue

C yBeAMYEHUEM CKOPOCTU MOAaYU OHYUCTHOTO KombalHa NpPOU3BOAU-
TEALHOCTb OTCTAIOLLENO LWHEKOBOrO UCMOAHUTEABHOTO OpraHa no OTAEAE-
HUIO MOAE3HOMO MCKOMaeMoro OT MaccuBa MOXET NPEBbICUTb MPOMYCKHYO
CNOCOBHOCTb MOTPY30UHOTO OKHa [6, 7]. TIoA OKHOM NOrpy3Ki NOHUMAETCH
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Takas yCAOBHas MAOLLAAb CEYEHUS MOrpy30YHOro KaHana OT LUHEKA AO KOH-
BeWepa, CONPOTUBAEHUE KOTOPOrO ABMXEHUIO MOTOKa YIAS PaBHO peanb-
HOMY CONPOTUBAEHMUIO [8, 9].

MoBbIWEHWE NPOMNYCKHOW CMOCOBHOCTM NMOrPy304YHOr0o OKHA yBEAUYe-
HMEM 4acTOTbl BpallEeHUNA WHEeKa He uenecoobpas3Ho M3-3a HapylleHus
pexumMa pesaHusa yraa pesuamu UCNoAHUTEAbHOro opraHa [10, 11]. Mos-
TOMYy B KOMbaiHax 06bIYHO PErYAMPOBAHUE YACTOThbl BPALLEHUSA HE Mpea-
ycmatpuBaetcsi. AonycKaeTcs, B OTAEAbHbIX CAyYasix, CTyneHyaToe eé nepe-
KAKOYEHME.

3HauUTEABHOE BAUSIHME Ha KaAuyecTBO MPOLECCa BbIFPY3KU YIAA U3
30Hbl Pa3pyLeHUs OKa3blBaeT HEPABHOMEPHOCTb NOCTYNAEHUA MaTepu-
ana B MOrpy3oyHoe OKHO, KoTopasi 06yCAOBAEHa ManbiM YMCAOM AoMacTen
LWHeKa. BanaHue 3atolt 0cOBEHHOCTM Ha NPOLECC MOrpy3KW YrAsi B LIEAOM
HEAOCTATOUYHO UCCAEAOBAHO, a €€ CUCTEMHbIV aHaAM3 BooOLLLEe OTCYTCTBYET.

MponyckHas cnocobHOCTb NOrPY304HOr0 OKHA MPU NOCTOSTHHOM YacToTe
BPaLLEHMS LWHEKA, MOXET OblTb OLEHEHA 3HAYeHUEM KO3DDULMEHTA OKHA
NOrpy3Ku, KOTOPbIM PpaBeH OTHOLLEHUHO:

(1)

rae S', - daKTMyeckas NAOLLAAb CEYEHUS MOrpy304HOro okHa, Mm% S, -
NAOLLAAb CEUEHUS LLIHEKA, M2

Ha puc. 1? a npeacTtaBAeHbl HAanboAee YacTo BCTpeyvatoLmecs Bapu-
aHTbl cxeM GOPMUPOBAHUA NMOTPYy30YHbIX OKOH KOMBAMHOB C pa3HECEH-
HbIMW MO KOHLAM Kopryca UCMNOAHUTEABbHbIMUW OpraHamu. MNaoLaab norpy-
304HOrO OKHa S, OrpaH1yeHa CHU3y BepxHew NoAKkoi 6opTa KoHBeliepa 1,
CBEPXY-HUXKXHMUM KOHTYPOM PEAYKTopa 2 U KOHCTPYKTUBHbLIMU rpaHuLamu
aonacten wHeka D, u d.. B 3aBUCMMOCTM OT CTENEHU 3aNOAHEHUSA MEX-
AOMAcCTHOro NPOCTPAHCTBA LUHEKA BEPXHWIW YPOBEHb CAOSI MOrPYyXaemoro
MaTtepuvana MOXeT ObiTb BbllIE (MAUM HUXE) FpaHULbl a-a, U TOrAa B HUX-
HEeW YeTBepTU (B CEYEHUU, PUC. 1) OTCTAOLLErO WHEKA, N0 XOAY ABWXEHUA
KombaiHa, MOXET CHOPMUPOBATLCA YIOAbHbIN OTKOC 3, YBEAUUUBAKOLLIMNA
MAOLWAaAb NMOrpy304HOro OkHa Ha AS_ ;. EcAu dopmupoBaHue yroabHoro
0OTKOCa He XeAaTeAbHO, Hanpumep, No YyCAOBUIO NEPEABUXKMU KOHBeliepa
NpyY YEAHOKOBOW CXeMe BblEMKM, TO BO3MOXHO NMPUMEHEHUE MOAMOPHOr0
norpy3oyHoro wutka 4 (puc. 1, 6), cyLLeCTBEHHO YBEAMUYMBAIOLLETO MAO-
LaAb NOrpy3oyHoOro okHa. B atom cAyyae B 3aBMCUMMOCTM OT HAAUYUSA
LUMTKA, OT COOTHOLLEHUA pa3MepoB AUamMeTpoB WHeka D, 1 cTynuubl d,
BbICOTbI 6OpTa KOHBeKepa h, 1 BbICOTbI KOpryca peayktopa h,, pa3vepsl
MOrpy304HOro OKHa, CoCToALLMe U3 ABYX YacTen S, u AS,, (cm. puc 1.6),
6yAyT UBMEHATLCS.
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B obuiem BHAE
KoM (puc. 2) paBHa

rae S, - pacuetHa
OKHa LLIHEKa, orpak
U KOPMYyCOM PEAyKl
TOB: KPOHLUTENHA L
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Maowapb ce4
LLIHEKOBOIO WUCMOAH

So =

1

8

rae h, - Bbicota Ce
HUA LITAHTU LLWTKE



T LWHEKa AO KOH-
i PaBHO peanb-

) OKHa yBeAuye-
-3a HapylweHus
[10, 11]. Noa-
E€HUA He npea-
yatoe e€ nepe-
|
IFPY3KU YIASl W3
€HUA maTepwm-
CAOM AonacTemn
YIAS B LEAOM
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DAHHOM YacToTe
dULMEHTa OKHa

(1)

OKHa, MZ S, -
olLMecs Bapu-
B C Pa3HeCeH-
OLIaAb Morpy-
KOHBeMepa 1,
rpaHuuamm
DAHEHUS MEeX-
OrpyXxaemoro
TOTA@ B HUX-
DAY ABUXEHUA
AUYUBAKOLLINIA
W€ YrOAbHOrO
U KOoHBelepa
2 MOAMOPHOrO
aloLLEro nAo-
1 OT HAaAUYUSA
| CTYnUUbI d,
h,, pasmepebi
CM. puc 1.6),

sor

dakTyeckan NAOWAAb CEYEHUA MOrPy304HOro OKHa MOXeT ObiTb
onpeaeneHa no GopmMyAe:

S',=AS,+S, (2)

6

ASo2

Puc. 1. Cxembl no2py304HbIX 0KOH: a — 6e3 wjumka, 6 — co wumxom, 1— Koneeiiep; 2 — pedykmop;
3 — y20nbHbIll 0MKOC; 4 — WUMOK

B 06u1eM BMAE NAOLLI@AL CEYEHUA NOrPY30YHOIO OKHA LLUHEKA CO LUMT-
KoM (puc. 2) paBHa:

80251_82_53'_‘54_857'\/'21 (3)

e S, - pacuyeTHas NAOLLAaAb HUXHENO CEKTOpa CEYEeHMs MOrpy3o4HOro
0KHa LUHEKA, OrpaHUYEHHasn CPEAHUMU AMHUAMU KPOHLUTENHA LWKTKa h,/2
W Kopnycom peayktopa h,/2; S,, Ss, S,, Sg - NAOLLAAW CEYEHUW SAEMEH-
T0B: KPOHLUTEMHA LLMTKA, KOHBEWepa, CTynuubl LHeKa, bopta peaykTopa,
33KPbIBAOLLIMX OKHO MOrpy3u.

MAowaab ceyeHusa S, MOXeT ObiTb onpeAeAeHa yepes napamMeTpsbl
IIHEKOBOTO MCMOAHUTEABHOIO OpraHa:

1 1t.¢ (hr+ht)
8, =|=—2{fk +4d, }->1—2 (D, —d, }-
° |14 360( ;) B ( ) ;

—%D&, arcsinD—“’ﬂ+%Dw (Dy —4hy), M2, (4) f

w

fe h, - BbICOTA CeueHUsi Koprnyca peAyKTopa LHeka, M; h, - BbicoTa ceuve-
HUA WTaHTY WWTKA, M; h, - BbicoTa 6opTa KoHBelepa, M.
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)

Puc.2. (xema k pacyemy nnowadu ceyeHus Nno2py304H020 OKHA

MpupalleHre NAOLLAAM NOrPy30YHOTO OKHA LLIHEKA CO LLATKOM MOXET
6bITb ONPeAeAeHa no GopmyAe.

8y = =(22 1+ 6-h,)(D, + 26— )h,
1
4

2 2
D,, +26)% —h? D2 —h? 1 D
,/ th:]__E(?w_hk)(Dw_hk)hk‘i"

(D, +26)2 _h . h,
+—— aresin————aresin———— |+
8 +26 2(D,, +26)

w w

D, _h . h
+—2| arcsin— —arcsin—— |, M2,

rae 6 - pa3amep 3a30pa MEeXAY LUHEKOM U LLIUTKOM, M.
MakcrumanbHasa (KOHCTPYKTMBHANA) NAOLLAAb CEYeHWUs MOrpyski

onpeaeAsietca no ¢opmyae [12]:

(Dy —d¢) -8y -N,
2sinay,

T
ShuJ:Z(,D2 _dZ)_ 7M27

rae D, — AMameTp LHeKa WUCMNOAHWUTEAbHOro opraHa, M; d, - AuaM'
CTYNWUBI WHEKa, M; O, — TOALLMHA AOMAacTu LWHeKa, M; N, — YMCAO AoMacT
LWHEeKa; O, — YroA HaBWMBKM BMHTA LUHEKa B rpapycax Oy =arctg—

3Aecb t — Wwar BUHTa WHEeKa, M.
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20 OKHa

a CO LWMTKOM MOXET

V(Dy =h)hy +

()

€UEHUs MOTrpy3Ku

2, (6)

mM; d, — AMameTp
, — YUCAO AOMacTen

o, =arct
h gn-D

A6COAOTHAA BEAMUYUHA pPeanbHOM
MAOLLIGAM OKOH AN Pa3AMUHbIX KOMOaHOB B (»)";_
COYETAHUU C KOHBENEepamMu, OTAUYAIOLLMMUCS
BblCOTOM 6opTa, NpeacTaBAeHa B popmyne 4
B BUAe napametpoB S, = f(D,, d., h,, h,). He %7
OCTaHaBAMBAsACb Ha AETaAbHOM aHaAU3e ITUX
rpadukoB (CM. puc. 3), OTMETUM CAeaytoLLee: 03

° AASl LUHEKOB, BbIHECEHHbIX 3@ MPEAEAbI
kopnyca kombaiHa, 3asucumoctn Sy = f(D, o2
de hy, h,) UMEKT NpakTMYeckn AMHEWHbIN
Xapakrep;

* AASl LUHEKOB, OCYLLECTBAAILWMX NOr-
py3Ky NoA Kopnyc kombaiHa, BbicoTa kopnyca

Su:/(D w)

0,14

Hanbonee CyLIeCTBEHHO YMEHbLLAET NAOLLAAb 12 14 16 18 20 Dun
OKHa Npu BOAbLLMX AMAMETpax LIHeKa, Npu B4 5

-~ " uc. 3. sasucumocms naowaou
D, =1,8 m noytn B 1,5 pasa; '“

* YBEAMUEHME BbICOTHI BOpTA KOHBElepa  (eYeHUA N0Zpy304H020 OKHa So
07 0,224 M a0 0,410 M ymeHbLuaeT noneaHoe oM duamempa Dus uikexogozo
ceyeHMe OKHa Morpy3ku noutu Ha 0,1 m2 ERENEITApIe opcrte
waM Ha 20-36% B 3aBMCUMOCTM OT AMAMETpa SR MAaRtOR T3]
WHeka.

Torpa Norpy3ouHas cnocobHOCTb LWHEKOBOTO UCMIOAHUTEABLHOTO OpraHa
04YMCTHOTO KOMBaiiHa, NOA KOTOPOI ByAeM NOHWMaTb MakCUMaAbHO BO3-
MOXHYIO ero MpPOM3BOAMUTEABHOCTb MO NOrPy3Ke NP 3aAaHHbIX NapaMeTpax
1 ycAoBUAX paboTbl, ByaeT paBHa:

Qmax.b = KO : thT/MMHv (7)

A€ Q,, - Morpy3oyHasa cnoCcobHOCTb LWHeKa, T/MUH.

3 dopmMyAbl (7) MOXHO CkasaTb, UTO Yem BOAbLLE MAOLLAAb CEYEHMUS
Morpy304HOro OKHa S, Tem Bbile NPOU3BOAUTEABHOCTb OYUCTHOIO KOM-
baiiHa 1 3dGEKTMBHOCTL MPOLIECCa NOrPy3KU YIAS Ha KOHBEMED.

BbiBOABI

Mcxoan M3 pesyasTatoB NPOBEAEHHOIN0 aHanuM3a MOXHO YTBEPXAATb
cAeaytoLLEE:

- MAOLLLAAb MOTPY30YHOIO OKHA OTCTAOLLLErO LWHEKa Oka3bliBaeT Haubo-
€€ CyLLeCTBEHHOE BAMSIHWE Ha NPOU3BOAUTEABHOCTb OYMCTHOIO KOMbaiHa
M0 MOrpy3ke U ABAAETCH OrpaHUUYMBAOLMM MaKCUMaAbHYIO MPOU3BOAU-
TEAbHOCTb HaKTOPOM; -

- He0BXOAMM MOUCK KOMMAEKTHOIO PeLleHUs No YMEHbLLEHUHO COMpo-
TUBAEHUA NEPEMELLEHMIO YIAA LUHEKOM, YTO MOXET ObiTb AOCTUIHYTO TOABKO,
yBEAUYEHWEM MAOLLAAM CEYEHWUSI MOrPy30YHOrO0 OKHAa, YMEHbLUEHUEM AMa-
MeTpa CTynuubl LWHEKa, BbICOTbl ceyeHuss 3aboiHol 6anku NOBOPOTHOMO
peAykTopa LWwHeka U 3aboiHoro 6opta KoHBeKnepa.




CMAUCOK NMTEPATYPbI

1. AgaHacbeB B.A, AuHHUK B.HO. Bbibop napameTpoB WUCMOAHWUTEAbHbIX
OpraHoB OYUCTHbIX KOMOAWHOB MPUMEHUTEABHO K KOHKPETHbIM YCAOBUAM
akcnayataumu // B c6.: TopHbIi MHOOPMAUMOHHO-GHAAUTUUECKUI BHOANETEHD
(Hay4YHO-TEXHUYECKUM XypHaA). — M.: MITY, 2010: — Ne 12. — C. 348 — 355. .

2. Zubov V.P/ Status and directions of improvement of development of coal
seams on perspective Kuzbass coal mines // Zapiski Gornogo instituta 2017. Vol.
225: pp. 292—297.

3. Zadkov D.A. Gabov V.V. Energy-saving modular units for selective coal
cutting // Eurasian mining, Ne 1, T, 2016: pp .37—40.

4. laboB B.B., 3aakoB A.A., AbikoB H).B. TMNoBbilWeHWE 3PDEKTUBHOCTH
npouecca A0BblUM C OCBOEHUEM WM3OBUpPATEAbHbIX CMOCOBOB OTAEAEHWA YIAS OT
maccuBa // UHHOBauUMM Ha TpaHcnopTe 1 B MallMHOCTPOeHuK: ¢b. Hayu. ct. — Cl6.,
2016. , 2016: - C. 12-15.

5. Gabov V.V, Lykov Y.V., Bannikov A.A. Analyzing coal breakage while min-
ing at the mines of Vorkuta // International Mining Conference Advanced mining
for sustainable development. Ha Long, 2010: S. 283—285.

6. Nguyen K.L., Gabov V.V., Zadkov D.A., Le T.B. Justification of process of
loading coal onto face conveyors by auger heads of shearer-loader machines. //
IOP Conference Series: Materials Science and Engineering Volume 2018. Vol. 327
pp. 042132.

7. Kuidong Gao, Liping Wang, Changlong Du, Jiannan Li, Jianghui Dong
Research on the effect of dip angle in mining direction on drum loading perfor-
mance: a discrete element method // Int J Adv Manuf Technol, 2016. Vol. 89: pp.
2323—2334.

8. [labos B.B., HryeH Kxak AuHb, HryeH BaH CyaH, Ae TxaHb BuHb, 3aAK08
A.A. ObocHOBaHWe reoMeTPUUYECKUX U PEXMMHbIX NapameTpoB LIHEKOBbIX
MCMOAHUTEABHbIX OpraHoB, obecneunBatoWnx 3GGEKTUBHOCTL NMOrPY3KK YIAA Ha
3ab0WHbIN KoHBeWep // Yronb 2018. Ne 2: -C 32—35.

9. boriko H.I. Morpy3ka yras OUYMCTHbIMKU KOoMOanHamMU. -AoHeUK : AoHHTY.
2002. — 157 c.

10. Zhang Qiangian, Han Zhennan, Zhang Mengqi, Zhang Jianguang Predic-
tion of tool forces in Rock cutting using discrete tlement vethod // EJGE, 2015.
Vol. 20: 1607—1625 pp.

11. KnemeHteeBa U.H. O6bocHoBaHWe U BbIOOP AMHAMWUYECKUX NapaMeTpoB
TPaHCMWUCCHUM NPUBOAA LIHEKA OYUCTHOTr0 KombanHa: AMC.KaHA.TEXH.HayK. — M,
2015. — 124 c.

12. baHHMKOB A.A. CHUXEHWEe YCUAUN OTAEAEHMUA YrAa OT Maccusa
COBEpPLUEHCTBOBAHUEM NPUBOAA pe3lia BbIEMOYHOMO MOAYAR: AWUC.KaHA.TEXH.HaYK.
— CI6: TopHbin, 2012, — 157 c.

13. BepHep B.H. UccaepoBaHue 1 060CHOBaHWE pauMOHaAbHbIX NapamMeTpoB
LLIHEKOBbIX MOrPy304YHO-TPAHCMOPTUPYHOLLMX OPraHOB BblEMOUYHbIX MaLUKH: AUC. ..
AOKT. TEXH. HayK. — KemepoBo, 1999. — 319 c.

KOPOTKO Ob ABTOPAX

HryeHn Kxak AMHb — acnupaHT kad. MawuHocTpoenus, E-mail: khaclinhhumg@
gmail.com, CaHkr-lNetepbyprckuii TOpHbIA YHUBEPCUTET,

326

labos Bukto|
MaLKrHOCTPOE
BEPCUTET,

HryeHn BaH C¢
HOCTPOEHUA ¥
BbeTtHam, E-m

ISSN 023t

Nguyen Khac

Evaluation o
by the shear

Shearer cut
performance rel
commercial min
especially given
significant rise ir
the quick growth
hand, an excess
obtained produc

This article ¢
coal crushed by 1
mechanized long
the crushed mas
results in an incrl
breakage, and re
the loading zone
the window area
and its effectiver
the following des
and the shape ol

Key words: ¢

AUTHORS

Nguyen Khac

Petersburg Mir
Gabov V.V., Pro
Mining Univers
Nguyen Van Xc
University of M

REFERENCE

1. Afanas
kombajnov primi



napamMeTpoB UCMOAHUTEAbHbIX
HO K KOHKpPETHbIM YCAOBUAM
|Ho-aHaAUTHUUYECKWUI BIOANETEHD
- Ne 12. — C. 348 — 355. .

ovement of development of coal
iski Gornogo instituta 2017. Vol.

modular units for selective coal
=40.

. NMoBblweHne 3GGEKTUBHOCTHU
X cnocoboB OTAEAEHWS YTAA OT
joctpoenuu: cb. Hayu. cT. — CI6.,

alyzing coal breakage while min-
ng Conference Advanced mining
283—285.

e T.B. Justification of process of
i of shearer-loader machines. //
gineering Volume 2018. Vol. 327

i Du, Jiannan Li, Jianghui Dong
irection on drum loading perfor-
lanuf Technol, 2016. Vol. 89: pp.

iH CyaH, \e TxaHb BUHb, 3aAKOB
MHbIX NapameTpoB LWHEKOBbIX
DOEKTUBHOCTL MOTrPY3KKU YrAsl Ha
£35.

lkombaiHamu. -AoHeuK : AOHHTY.

Mengqi, Zhang Jianguang Predic-
s tlement vethod // EJGE, 2015.

I60p AMHAMMUUYECKUX NapamMeTPoB
ailHa: AMC.KaHA.TEXH.HayK. — M,

OTAEAEHMA YyrAa OT mMaccuBa
i0ro MOAYAA: AUC.KaHA.TEXH.HaAYK.

aHWe pauMoHaAbHbIX NapamMeTpoB
IHOB BbIEMOUYHbIX MaLLWH: AUC. ...

=

poenus, E-mail: khaclinhhumg@

BepCuTeT,

[aboB Buktop BacuabeBuY — AOKTOP TEXHUUYECKUX Hayk, npodeccop, Kaod.
MalwumHocTpoeHnus, E-mail: gvv40@mail.ru, CaHkr-Metepbyprckuii TOpHbIN YHU-
BEPCUTET,

HryeH BaH Co — KaHAMAAQT TEXHUYECKUX HayK, kad. MPOMbILLAEHHOIO MalLlu-
HOCTPOEHUSI U 06OPYAOBaHUSA, XaHOWCKUIA TOPHO-TEOAOTUYECKUI YHUBEPCUTET,
BbetHam, E-mail: nguyenvanxo.humg@gmail.com

ISSN 0236-1493. Gornyy informatsionno-analiticheskiy byulleten’. 2018.
No. 11 (special’nyj vypusk 48), pp. 321-328.

Nguyen Khac Linh, Gabov V.V., Nguyen Van Xo

Evaluation of the window area for loading the coal on conveyor
by the shearer cutting drum

Shearer cutting drums are featured by operability, compactness, simple design, and
performance reliability. The are widely used in narrow-web cutter shearers for extracting
commercial minerals from long-face coal and salt pits [1, 2]. However, in recent years,
especially given the underground mining rate growth and coal mining output growth, a
significant rise in relevance of the following challenges has been observed: on the one hand,
the quick growth in the shearer performance and in the mine output whereas, on the other
hand, an excessive growth in fine grain coal (up to 40% of extraction amount [3-5]) in the
obtained product with a rise in dust formation rate during mining.

This article covers necessity and possibility of effectiveness improvement of loading the
coal crushed by the shearer cutting drum on the conveyor during coal mining in complex fully-
mechanized long faces of coal pits. The effectiveness improvement is achieved by reduction in
the crushed mass drag by way of increasing the cross-section area of the loading window what
results in an increase in maximum possible performance, reduction in circulation rate and coal
breakage, and reduction in specific power consumption. There is also a necessity for increasing
the loading zone volume of the face conveyor. The article proposes a method for evaluation of
the window area for the coal loading on the face conveyor by the dragging shearer cutting drum
and its effectiveness assessment. The loading window cross-section area can be increased by
the following design solutions: the bevel shape of the cutting drum hub, the frame structure
and the shape of the ranging arm, reduction in the support beam cross-section height.

Key words: coal, clearing face, shearer, cutter drum, conveyor, loading, efficiency.

DOI: 10.25018/0236-1493-2018-11-48-321-328
AUTHORS

Nguyen Khac Linh, Postgraduate student of the mechanical engineering, Saint-
Petersburg Mining University, Russia,

Gabov V.V, Professor, Department of the mechanical engineering, Saint-Petersburg
Mining University, Russia,

Nguyen Van Xo, PhD, Department of Industry Machinery and Equipments, Hanoi
University of Mining and Geology, VietNam.

REFERENCES

1. Afanas’ev V.Ya, Linnik V.Yu. Vybor parametrov ispolnitel’nyh organov ochistnyh
kombajnov primenitel’no k konkretnym usloviyam ekspluatacii [Choice of parameters of the

327




Executive bodies of the Shearer in relation to specific conditions]. V sb.: Gornyj informacionno-
analiticheskij byulleten’ (nauchno-tekhnicheskij zhurnal). Moscow: MGGU, 2010. no 12.
pp. 348 355. .

2. Zubov V.P. Status and directions of improvement of development of coal seams
on perspective Kuzbass coal mines [Status and directions of improvement of development
of coal seams on selective Kuzbass coal mines]. Zapiski Gornogo instituta, 2017. Vol. 225.
pp. 292—297.

3. Zadkov D.A. Gabov V.V. Energy-saving modular units for selective coal cutting.
Eurasian mining, no 1, T, 2016. pp. 37—40.

4. Gabov V.V., Zadkov D.A., Lykov Yu.V. Povyshenie effektivnosti processa dobychi
s osvoeniem izbiratel’nyh sposobov otdeleniya uglya ot massiva [The improvement of the
efficiency of the mining process with the development of selective methods of coal mining].
Innovacii na transporte i v mashinostroenii: sb. nauch. st. SPb., 2016, 2016. pp. 12-15.

5. Gabov V.V., Lykov Y.V., Bannikov A.A. Analyzing coal breakage while mining at
the mines of Vorkuta. International Mining Conference Advanced mining for sustainable
development. Ha Long, 2010. pp. 283—285.

6. Nguyen K.L., Gabov V.V., Zadkov D.A., Le T.B. Justification of process of loading coal
onto face conveyors by auger heads of shearer-loader machines. |OP Conference Series:
Materials Science and Engineering Volume 2018. Vol. 327 pp. 042132.

7. Kuidong Gao, Liping Wang, Changlong Du, Jiannan Li, Jianghui Dong Research on
the effect of dip angle in mining direction on drum loading performance: a discrete element
method. Int J Adv Manuf Technol, 2016. Vol. 89. pp. 2323—2334.

8. Gabov V.V., Nguen Khak Lin’, Nguen Van Suan, Le Than' Bin’, Zadkov D.A.
Obosnovanie geometricheskih i rezhimnyh parametrov shnekovyh ispolnitel’nyh organoy,
obespechivayushchih effektivnost’ pogruzki uglya na zabojnyj konvejer [The study of the
geometric and operational parameters of the screw of the Executive bodies, ensuring the
efficiency of coal loading on the face conveyor]. Ugol' 2018. no 2. pp. 32—35.

9. Bojko N.G. Pogruzka uglya ochistnymi kombajnami [Loading of coal treatment
combines]. Doneck : DonNTU. 2002. 157 p.

10. Zhang Qiangian, Han Zhennan, Zhang Mengqi, Zhang Jianguang Prediction of tool
forces in Rock cutting using discrete tlement vethod. EJGE, 2015. Vol. 20. 1607—1625 pp.

11. Klement'eva I.N. Obosnovanie i vybor dinamicheskih parametrov transmissii
privoda shneka ochistnogo kombajna [Justification and selection of dynamic parameters of
the drive transmission of the screw of the Shearer]: Dis.kand.tekhn.nauk. Moscow, 2015.
124 p.

12. Bannikov A.A. Snizhenie usilij otdeleniya uglya ot massiva sovershenstvovaniem
privoda rezca vyemochnogo modulya [Decrease in efforts of separating the coal from the
array to improve the drive of the cutter extraction module]: Dis.kand.tekhn.nauk. Saint-
Peterburg: Gornyj, 2012. 157 p.

13. Verner V.N. Issledovanie i obosnovanie racional’nyh parametrov shnekovyh
pogruzochno-transportiruyushchih organov vyemochnyh mashin [Research and
substantiation of rational parameters of screw loading and transporting bodies of excavating
machines]: Dis. ... dokt. tekhn. nauk. Kemerovo, 1999. 319 p.

YK 622.647

HE

HanbonbLuuit
B3aUMOAENCT
CUBHO M3HaL
A€HTbI. [puy
yaetcsa B TOM
HOMY CXOAY A
AENCTBUSA NPU
PaccmotpeHsb
yaroLmecs He
3KCrAyaTauma
Mo BEeAUYUHE
MOAAEPXUBAH
TUKaAbHOW NAI
B kauecTtBe ¢
caMOoLuEeHTpUp
KaroueBble C/
CXOA AEHTHI, L

Mpu Tpi
HEPEAKU CAY!
MonepeyHsbli
nu3Hocy. CAoX
CXOAa AEWCTE
ABAAKOTCA Ct
HaTAXEHUA [
AeHTbl). OcTa/
OT TEXHUYeC
HEenpaBUAbHE
NMAQHE WAM CT
ocu, a no 6oy
OT NPSAMON AU
BbIpaboTKH (T.

ISSN 0236-149
(cneuuanbHbIv B
© B.M. HOpueHk(



............... 199
Hbix

............... 208
............... 217
D

HWW

............... 222
................ 234
IA
. 243
!
|
WX
e 252
tA.B.
(EHME
B 259
BOTO

T8

................. 266
.................. 274

Cekuus 2. TOPHbIE MALLUUHbI U SHEPTFETUKA

TuMOHUH B.B., KokoyanH A.M., BakbiT KybaHbi4b6ek, Arekcees C.E.
TEXHUKA AN BYPEHUSA TAYBOKUX CKBAXMH B YCAOBUAX
YTOAbHbIX LLAXT

TuMoHuH B.B., Arekcees C.E., AaHbap U.K., YepHueHkos E. M.,
LlaxTopuH U.0.

BYPEHUE NPAMOAMHEMHO HANMPABAEHHbIX CKBAXMH U OTBOP
KEPHA HA TAYBUHAX BOAEE 100 METPOB
MrawaHckuii A.A., PewetHsk M.IO.
AKTYAAbHOCTb OLIEHKW NMOKA3ATEAEM KAYECTBA
SNEKTPOSHEPTUM B MOA3SEMHbIX SAEKTPUUYECKMX CETSIX
YTOAbHbIX LLUAXT
Hryen Kxak AuHb, [a6os B.B., HryeH BaH Co

ONPEAEAEHME MAOLLAAM OKHA MOTPY3KM YIAA HA KOHBEVEP
LLIHEKOBbIM MCMOAHUTEABHBIM OPFTAHOM OYUCTHOTO
KOMBAMHA

HOpyeHko B.M.
LEEHTPUPOBAHME KOHBEWEPHbIX AEHT
KysHeuoB H.M., Mopo3soB U.H.
CUHTE3 HEYMETKOIO PEMYAATOPA NPOU3BOAUTEABHOCTU
TAABHOU BEHTUAALMOHHOW YCTAHOBKU PYAHUKA
Tapacos A.B., AtobaH I.b.
OnbIT YNPABAEHWUA SHEPTOOBOPYAOBAHUEM LLIAXT
1 PYAHUKOB B CUCTEME ACOAY-OHEPTO. MEPCNEKTUBbI

PASBUTHURA ...ttt as e s ae s aennn

PewertHsik C.H.

K BOMPOCY NOBbILWEHUA SHEPTETUMECKOWN 3ODEKTUBHOCTHU
MPU OTPABOTKE BbICOKOMNMPOU3BOAUTEAbHbBIX 3ABOEB

METAHOOBUABHbBIX YTOABHBIX LLAXT ....ocieiieeceeeceeseieenccssccancenes

KoHapateHko A.C., WaxtopuH U.0.
MNOBbILWEHUE MPOU3BOAUTEABHOCTW BYPEHUA

AETA3ALMOHHBIX CKBAXWH C AHEBHOW MOBEPXHOCTMU ...............

MenbHoB K.
TMMAPOMEXAHUYECKAA CUCTEMA AANA DOPMUPOBAHUA

CUAOBBIX UMMYALCOB B BYPUABHOM KOAOHHE.......c.cereeereeciennes

lepuke B./., MokpyLues A.A.
MPOrPAMMHbIN KOMIMAEKC AAA BbIABAEHUA AEGEKTOB

NOALLUMNHUKOB KAYEHWA B ONMOPHbIX Y3NAX TOPHbBIX MALLIWH

....... 381




Plashansky L.A,Re shetnyak M.Yu.

RELEVANCE OF ESTIMATION OF INDICATORS OF QUALITY OF THE
ELECTRIC POWER IN UNDERGROUND ELECTRIC NETWORKS OF

COALMINES ..ottt s seandesssssiTossexnssssrnsvansas

Nguyen Khac Linh, Gabov V.V., Nguyen Van Xo
EVALUATION OF THE WINDOW AREA FOR LOADING THE COAL ON

CONVEYOR BY THE SHEARER CUTTING DRUM......ccccooiiiiiiriinieiicnine

Yurchenko V.M.

BELT ALIGNING REVISITED .....coiuiiiiiiiiieccici s

Kuznetsov N.M., Morozov I.N.
SYNTHESIS OF THE FUZZY CONTROLLER OF PERFORMANCE OF

THE MAIN VENTILATION INSTALLATION OF THE MINE .......oooiiiiiiiieee

Tarasov A.V., Lyuban G.B.

PRACTICAL KNOWLEDGE OF POWER EQUIPMENT CONTROL
IN COAL MINING INDUSTRY. AUTOMATED DISPATCH CONTROL

SYSTEM - «ACOAY-SHEPTO». DEVELOPMENT PROSPECTS...................

Reshetnyak S.N.

ON THE ISSUE OF INCREASING ENERGY EFFICIENCY IN THE
DEVELOPMENT OF HIGH-PERFORMANCE FACES OF COAL MINES

WITH INCREASED METHANE EMISSION .....ccoiiiiiiiinieiireeie e

Kondratenko A.S., Shakhtorin 1.0.
INCREASE OF PRODUCTIVITY OF DRILLING OF DEGASTIC WELLS

FROM THE DAY SURFACE.......cociciiriiieericseie e

Mel’'nov K.
HYDROMECHANICAL SYSTEM FOR FORMATION OF POWER PULSES

IN THE DRILLING COLUMN :cccccc oo sasinmmsnssmssmassmsssesmssisiossgusnsssssnsssussmsss

Gerike B.L., Mokrushev A.A.
SOFTWARE PACKAGE FOR DEFECT DETECTION ROLLING BEARINGS

IN THE BEARING NODES OF MINING MACHINERY.......ccccemernierieneneenens

Zadkov D.A., Gabov V.V., Muhortikov S.G.
THE RELEVANCE AND PROSPECTS OF ELECTORAL METHODS OF

SEPARATING OF COAL FROM THE MASSIF ......c.coiiiineicccieicieces

Knjaz’kov V.L., Levashova E.E.
MECHANICAL CHARACTERISTICS OF THE RECOVERED PART

MINING EQUIPMENT AFTER ELECTRIC ARC HARDENING .........cccceeuenee.

Kubrin S.S., Reshetnyak S.N., Bondarenko A.M.

ANALYSIS OF THE RATIONING OF POWER CONSUMPTION OF HIGH
PERFORMANCE COAL-MINING SITES OF COAL MINES TAKING INTO

CONSIDERATION INFLUENCE OF THE FACTOR SPACE ......ccecceivuirieeene

460

Stebney
TEST
OF K
LOW
Yedygen
ELEC
DES
Hoshmu
STRL
CON
Babak S
THE



