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AHAJII3 EHEPTO3ATPAT HA EKCKABAIIMHI POBOTH
HA CABAPIBCBKOMY POJOBHUIII ITPU 3BIVIBINEHHI BMICTY HEI'ABAPUTY
B PO3BAJII T'TPCHKOI IOPOIU

Hocnioxceno enepeosumpamu poboyoeo yuxiy exckasamopa EKI-54, ecmanosneno 3anedcnicmo
eHepeosumpam 6i0 30ibulenHs emicmy Hezabapumy 6 po3eali 2ipcvkoi nopoou 0as Cabapiscvkoeo
pooosuwa epanimis (Binnuyvka o61.).

Knrwuosi cnoea: exckasamop, enepeosampamu, Yuki, He2abapum, eKCKasayis.

AKTyaabHicTh NUTAHHA. BiqnoBinHo g0 cienudiganX 0COOIUBOCTEH BHAOOYTKY Ta MEPEepOOKH KOPHCHUX
KOTIAJIMH OCOOJIMBE TIOJIOXKEHHS 3aiiMaloTh MUTaHHSI HOPMYBAHHS i €KOHOMIil OCHOBHUX BHJIB €HEPTii, CIIOXKHATOL
IpH PI3HHX TEXHOJOTIYHUX IpoIecax: eJNIEKTPUYHOI B Ipolecax OypiHHA, EeKCKaBallii, TpaHCIIOPTyBaHHS,
IpoOJeHHS Ta TOAPiIOHCHHS; TEIUIOBOi €HEprii MpHM TPAaHCHOPTYBaHHI TipCbKOI MacH aBTOCAMOCKHIAMU,
XiMi4HOi eHeprii BHOYXOBHX PEUYOBHH IPH IMIATOTOBII CKENbHHUX TOpia BuHOyxoMm. HuHi y ripHudii cripasi
BIJICYTHI MEBHI PEKOMEHMAII] 1010 KUIBKICHOI OIIIHKM MUTOMHX CHEPrOBUTpAT B LUX Mpolecax. B ymoBax
TiPHHYOTO BUPOOHHUIITBA OJCPIKAIM MONMIHUPEHHs Kiacudikallii 3a OypuUMicTio, pyHHYBaHHIO MOPi BHOYXOM Ta
CKCKaBaI[IHICTIO TIOPiJ, sKi 3aCHOBaHI Ha BHUKOPHUCTAaHHI JEKUIPKOX MOKA3HUKIB, TAKHUX SK MeTporpadivxe
HalilMeHyBaHH: NOpiJ, 1X 0a30Bi (i3MKO-TEXHIUHI TapaMeTpH, CTPYKTYPHI 0cOOIMBOCTI MacuBy Ta iH. OCHOBHA
MeTa Kinacu(ikalii mojsirae B HOpMyBaHHI Ipalli B rporuecax OypiHHS, eKCKaBallii, TpaHCIOPTYBaHHS 1 JIMILE Ha
MiAPUBHUX pOOOTaX — Y BHU3HAYCHHI IMUTOMOI BUTpPAaTH BHOYXOBOi pPEYOBHMHH. Pi3HOMaHITHHH Xapaktep
KIacu(iKanifHUX 03HAK BHKIFOYA€ MOXIIHMBICTH CTBOPEHHS Ta BUKOPHCTAHHS BHMIPIOBAIBHUX IPHUCTPOIB IUIs
OTIepPAaTUBHOI OIIHKM TEXHOJOTIYHUX BIIACTHBOCTEH IMOpiA i po3poOKM Ha Iilf OCHOBI HOPMATHBIB IHTOMHX
eHeproBuTpar. JocmiKeHHS TOKa3alH, 0 PO3B’A30K Li€l MPOOIEMH MOXIIMBHIHN JINIIE 32 YMOBH OLIHKH Pi3HUX
TEXHOJIOTIYHHX MPOIIECiB Ha OCHOBI €JMHOTO KUTHKICHOTO MOKa3HHKA, HAHOUIBIIOI0 MipOlo, IO BiToOpaxkae sk
BJIACTHUBOCTI 00’€KTa pO3pOOKH, TaK i MapaMeTpH CIOJYy4eHOro mpoiecy. Ha maHuit dac i3 yciero BU3HAYCHICTIO
MOXKHA CKa3aTH, L0 TaKUM YHIBEpCaJbHUM KPUTEPIEM MOXKE CIYryBaTH BeJIMUMHA MUTOMUX EHEPrOBHUTPAT.
3arpaTH Ha BHHMaJbHO-HABaHTAXyBalbHI poOOTH craHOBIATH 25-30 % Bix 3aTpar Ha BHIOOYTOK TipHUYOL
Macu. Ha BiTUM3HSHMX Kap’e€pax BHKOPHUCTOBYIOTh MEXJIONATH, SIKi MAlOTh €IEeKTPpU4YHI NBUrYHH. Bimomo, 1o
MEXJIONIATH CHOXKHMBAIOTh Pi3HY KUIBKICTh €JIEKTPOSHEPTIi pH BUIIMaHHI OJHAKOBOTO 00’€My CKEJBHOI TripChKOi
mopoau. lle MOSCHIOEThCS PI3HUMH YMOBaMU POOOTH MEXJIOTIATH Ta HASBHICTIO HErabapuTHUX IIMAaTKIB B
po3Banmi mopomu. Yepes Manmy JOCHIKEHICTh THTaHb, SKi TMOBS3aHI 3 BIUIMBOM Herabaputy Ha
€HEeproCIOoKMBaHHS MEXJIONaTH B BUOOT, 1aHa MyOJIiKamis € akTyaJIbHOIO.

AHami3 JgiTepaTypHuUX AaHHX i MocTaHOBKAa mnpo6JjeMu. 30UTBIICHHS TPaHYIOMETPHYHOTO CKIAIy
TipHUYOT Macu IPU3BOJMTH /10 301IBIIEHHS €HEPrOCHIOBUX HAaBAaHTAXXEHb IPSIMOI MEXaHIUHOI JIONATH, a OTXKE —
JI0 301IBIIEHHS] €HEPrOCIIOKMBAHHS CHJIOBOTO arperaty. B pisHWH yac 3aiiMannuch BHBUCHHSM EHEPrOBHTPATH
pobodoro mukiry exckaBatopa EKI-5A Taki nocmimauky, sik Tanraes [LA. [1], bemsakos 0.1, Bmanimipos B.M. [2],
KproukoB A.l., €sreesa JLI. [3], Anictparos 10.1. [4]. Hocninnukamu Oyno po3po0ieHO yHiBepcalibHI KpUTepii
OLIIHIOBAHHSI €HEPrOEMHOCTI TEXHOJIOTIYHMX MPOLECIB TipHUYOTO0 BHPOOHHUITBA, PO3po0JeHO Kiacudikarii
TipCbKUX TOPiJ] 32 TPaHyJIOMETPUYHHUM CKJIaJIOM, 3YETUICHHSM IOpPiJ MiXK CO0010, BIUIMBOM TPIlIMHYBATOCTI Ha
3ueruieHHs mopia. Takox Oyi10 BU3HAYCHO MUTOMI BUTPATH CJICKTPOCHEPIl MPH eKCKaBaIlil MOPix MEXJIOMaTaMu.
Aue B IOCIHIIKEHHSIX, SKi OyJIM 3po0JieH] paHillle, Majio yBard NMpUIUUIOCS HErabapuTHUM IIMaTKaM MOPOJIH,
SKi 3yCTpidaroThCs B pPO3BaNi TipcbKoi mopomau. HeraGapuTHi ImIMaTKe pPO3KIATArOThes 300Ky abo mo3amy
€KCKaBaTopa 3aJie)KHO BiJ TEXHOJOTIi MOJambIIOro JpOOJICHHSA. 3 IMIMPOKUM PO3BUTKOM JIPOOJICHHS
HeraOapuUTHUX MIMAaTKIiB TiAPOyJapHUMHM YCTaHOBKAMHM Ha 0a3i TifpaBIiYHHX EKCKaBaTOpiB, 3MIHIOIOTHCS
napaMeTpH CKJIa[lyBaHHs TipHHYOi MacH. BigmoBiZHO 3MIHIOETBCSI €HEPrOEMHICTh YEpIIaHHSA TiPChKOi MacH.
Came TOMY NUTaHHS €HEPrOEMHOCTI YepIaHHs MEXJIONaTaM1 3aTHIIAETHCS aKTyaIbHHUM.

Meta pocaimxennsi. JlocmiuTn eHeproBUTpatd pododoro mukiy exckasaropa EKI-5A 3anexHO Bin
TPAHYJIOMETPUYHOTO CKIIAAy TipChKOi MOPOAN B BUOOI, BCTAHOBUTH 3aJICXKHICTh €HEPTOBUTPAT Bif 301IbIICHHS
BMiCTy HerabapuTy B po3Baii ripcbkoi mopoau 1yt CabapiBChKOTO POIOBHIA TPAHITIB.

BukiaageHHs ocHoBHOro marepiaay. JlocmimkeHas npoBogunncs Ha CabapoBCEKOMY POJIOBHIII I'PaHITIB,
sKe 3HaXoIuThca B M. Binnis, Bianipkoi obnacti. ['paHynomeprndHnii ckiiaa HOpOAM BU3HAYABCS 32 CEPEIHIM
NiHIHHAM po3MipoMy mMatka Og. 3pyHHOBaHI NOPOAM 3a TPaHYJIOMETPHYHHM CKJIAJOM MOJIMIM Ha I'Th
Kareropi [5]:

I xareropis — myxe ApiOHO3pYHHOBaHI MOPOIH 3 PO3MipOM HalOIIBII BeMHKHX MMaTKiB 10 40—60 cM; dgp =
10 cm;
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IT xareropist — ipibHO3pyiiHOBaHI Opo M 3 po3mipoM mMaTKiB 1o 60—-100 cm; dgy = 15-25 cm;

IIl xkareropis —  cepenHbO3pyiiHOBaHi mopomum 3  po3mipoM mmatkiB g0  100-140 cwm;
dep = 25-35 em;

IV kareropisi — KpynHo3pyifHOBaHi IOPOAH 3 po3MipoM HalbinbmI Benukux mMatkis 150—200 cm; dg, = 40—
60 cmM;

V Kkareropist — JOCUTh KPYITHO3pYHHOBaHI HOPOJH, SIKI MICTSATH OKpeMi IIMaTK{ JIHIHHUM po3mipoM 250—
300 cm i Oinmbiue; dgy = 70-90 cm.

Y mpoueci BimpamoBaHHA BHOOI 3a JONOMOTOK BHMIPIOBAIBHHMX MPWIAMAIB, SIKI PO3TAallOBaHi B
posnoainsuomy mpuctpoi AIKHO-6 [6], a came amnepmetpa E8030, kiac TouHoCTi 2,5, SIKUil BigoOpaxae cuity
CTPyMY, IO TIPOTIKa€ B CHIOBIH OOMOTIII IPUBOIHOTO ACHHXPOHHOTO JBHTYHA MOTYXHICTIO 315 kBT EKT-5A,
Oyio 3adikcoBaHO MOKA3HUKH CTPYMY B IIPOIECi eKCKaBalii pi3HUX 3a TPaHYJIOMETPUIHAM CKIIAZOM JITISTHKAaX
po3Bay.

JletanpHUl aHANi3 OTPUMAHHMX ITOKA3HUKIB 3aJEKHOCTI CHIIM CTPYMY Bill TPaHYJIOMETPUYIHOTO CKIANIy,
Oe3mocepeIHRO MIPH YEePIaHHi, OKa3aHMi Ha fmiarpami (puc 1).

Luma cmpypry
lom A

INSEYY

| | | | )
Kamezopin | Kamezopia Il Kamezgpia il Kamezgpia V' Kamezgpm V

Puc. 1. 3anesicnicmo cunu cmpymy npu npoyeci uepnani 6i0 xame2opii nopio

I3 nanux miarpamu (puc. 1) 3a cKkiIag0BUMH IIMKITY €KCKaBallii TipHH401 Macu 00paxyeMo cepeiHi MOKa3HUKU
CTPpYMYy 1 MOTYXKHOCTI, SIKHH CIOXHBAa€ B MPOIECI CKCKaBallil CHJIOBHU arperar mpsMoi MEXaHiYyHOI JIOMaTH
3aJICKHO BiJl TPAHYJIOMETPUYHOTO CKIIAy TIPHUYOI MacH 3a (JOPMYJIOL0:

| _I+é6+la|6.+lmgl+ls‘gl_ .
N = ; 1)
4
P=1U @)
L

1€ luep, Iy p, Ipos, 1 s — IOKA3HUKU CTPYMY CKJIAJOBHX LUKy, A; U — MepexxeBa Hanpyra pHBOAHOTO IBUIYHA,
6000 B; P,— noTyxHicTs IPUBOIY €KCKaBaTOpa, KBT.

PesynbraT 00uMciaeHs HaBeieHI B Ta0uui 1.

B pesynbrari oOpaxyBaHb OyJ0 OTPUMAHO CEpPEAHI MOKA3HUKH MOTYXKHOCTI, SKi BUTpayae MPUBOIHHIMA
arperar InpH eKcKapallil FipHHY0i MacH 3aJIeXKHO BiJl KaTeropii 3a rpaHyJIOMETPUYHHM CKIIA/IOM.

HacrynHi po3paxyHKH MpoBeleMO JJIsl MPOILIeCY €KCKaBallil 3aJle)kKHO BiJl TPaHyJIOMETPUYHOTO CKJIaay 3a
TPHUBAIIICTIO Yy Yaci.

3a JONMOMOrOI BUMIPIOBAaJbHUX MpWIaAiB Oyidu OAEp)KaHi HACTYNHI MOKAa3HHUKH CHIM CTPYMY IpH
eKCKaBallil HerabapuTy, sKi BimoOpaskeHi Ha Jiarpami puCyHKY 2.

Tabauys 1
CepeOHi noKazHuKu cmpymy ma nOmy#CHOCHI
3ANENCHO BIO SPAHYIOMEMPUYHO20 CKAAOY

Kareropis ripHn4oi Macu 3a rpaHyJIOMETPUYHUM LA P. kBt
CKJIaJI0OM
| 21,5 129
I 23,5 139,5
Il 24,75 148,5
I\ 27,5 165
V 29,75 178,55
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Excrabauia Posbapom Ha Poaknadama Posbopom
Hezadapumy ckAadbang He2aoapumy Y budid
Hezadapumy

Puc. 2. 3anexcnicmov cuiu cmpymy npu onepayisx 3 ne2abapumom

3a nanumu piarpamu (puc. 2) Ta (3) oTpuMany HaCTYIHI pe3yiabTaTH (Tadm. 2).
[uk po6OTH MEXaHIYHOT JIOMIATH CKIIAJAETHCS 3 YOTUPHOX OCHOBHHX CJICMEHTIB:

Tu = te + tnAD, + tpa3. + tn.H,l (3)
ne T, — mukn poOoTH MeXaHiuHOi jonaTy, c; t, — Jac, 3aTpaueHui Oe3nocepenHbO Ha eKCKaBalilo, C; 1, , b, —
TPHBAJICTh TIOBOPOTY HAa PO3BAHTAXKEHHS Ta HAIIOBHEHHS KOBIIA, C; 1,,; — TPHBAICT PO3BAHTAXKEHHS, C.

3a OTpUMAaHUMH MaHUMU OCTATOYHO PO3PAXYEMO KIIBKICTh CHEpril, ska 3aTpayyeTbCs Ha OIUH IHKIT
€KCKaBallil TIPHIYO0I MACH 3aJI€XKHO BiJl [PaHyJIOMETPHIHOTO CKIIAIY:

W=PnT,. 4)
Tabauys 2
Cepeons mpuganicms yukmy HAGAHMANCEHHS 3ATEHCHO 10 2PAHYIOMEMPULHOZ0 CKAADY
Kareropis ripauyoi macu T e T ron.
3a TPaHyJIOMETPUYHUM CKIIaZI0M
I 25,5 0,0071
I 25,9 0,0072
11l 26,7 0,0074
v 28,5 0,0079
\ 31,0 0,0086
PesynbraT 0OuMCiIeHb HaBeAeHO B TabuLi 3.
Tabauys 3

Cepeous Kinvkicme eHepeli, asKa 3ampayyemvcs, Ha 00UH YUK HABAHMANCEHHS
3A1EIHCHO Gi0 2PAHYIOMEMPUYHO20 CKAAOY

Kareropis ripar4oi Macu 3a rpaHyJIOMETPHYHUM CKIIAI0OM W, kBrron.
I 0,916
I 1,004
I 1,099
v 1,304
\Y 1,535

JluHaMmiKy 3MiHHM CIIOKMBAHOI TOTY>KHOCTI 3aJIe)KHO BiJl TPaHyJIOMETPUYHOTO CKIIATy 300pakeHO Ha
Jiarpami pucyHky 3.
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Puc. 3. Juuamixa 3minu cnosicusanoi nomysrcnocmi
3A1EHCHO IO SPAHYIOMEMPUYHO20 CKAAOY

3anexHO BiJ] TPAHCIOPTHOTO 3ac00y, a caMme Bifl KITBKOCTI MUKITIB HABAHTAXXCHHS TPAHCIIOPTHOTO 3aco0y,
3a JJOIIOMOT0I0 OTPHMAHUX PE3yJIbTAaTiB MOXKHA PO3paxyBaTh KiNBKICTh €NEKTPUYHOI SHEprii, SIka BUTPAYa€eThCs
3aJIeXKHO BiJl [PaHyJIOMETPHUYHOTO CKJIAy TipHHYOI MacH.

Hanpuknan. Ha minnpuemctsi uis tpaHcroptyBanHs ripaudoi mMacu III karteropii 3a rpaHynoMeTpuuHHM
CKJIAZIOM, 3aCTOCOBYEThCS aBToMoGOLI BenA3—540 Banrtaxominiiomuictio 27 T i 06’emMom Kysosa 15 m°. [l
MOBHOT'O 3aBaHTaKEHHSI aBTOMOOLIS B CEpeJHOMY HEOOXiJTHO TPH LIMKJIM 3aBaHTa)keHHs, a orxe: P = 1,099 - 3
= 3,2 kBT'TO1. eNeKTpUYIHOT eHeprii HEOOXiTHO BUTPATHUTH, 11100 3aBAHTAKUTU OJJHH aBTOMOOIIIb.

ITpu exckaparii Herabaputy, 3a gaHumMu miarpamu (puc. 1) [7], B cepenHbOMY CHIa CTPYMY MPHBOIHOTO
arperary CKJaJiae:

| = lpee + 1,0+ 1, +1,, _ 50+30+30+20
" 4
ToMy cepeaHs IOTYKHICTh LIUKITY, SIKY CIIO)KMBA€ TIPUBOIHUI arperar, Oy/e 10piBHIOBATH:
P, =1,U=325"-6000=195000 =195 (xBr).

ITpu mocmiKeHHI TPUBAIOCTI Yacy Ha €KCKaBaIlifo Herabaputy OyjI0 OTPUMAHO JaHi, [0 Bi0OpaXKeHHI Ha
niarpami (puc. 4).

[Ipu anami3i TpUBAJIOCTI UKy €KCKaBallii HETa0apUTy HAWOINBIIOK JWHAMIKOIO BiJIPi3HSIOTHCS HACTYIIHI
CKJIAJIOBi, €KCKaBallis Ta pO3KJafaHHs HerabapuTy. Lle MOsCHIOETbCS THM, IO Ha BHIIMAHHS Ta PO3KJIaJaHHS

Hera6apHTy 3aTpavy€e€ThbCsd NIEBHUU Yac, a caM€ JOJaTKOB1 pyXu p060‘101“0 Ooprany €KCkaBaTopa.
Tpubamcme
cknadobux
yuwny
excxaba
Hezadapumy

feex

=325

30—
25

Excxabouys Pozbopom Ha Posxnodas Posbopom
HEZO0G0UMY CkAadBaHHR He2a000UMY 4 bud
HE2O0GDUMY

Puc. 4. I'paghix 3anexcnocmi mpuganocmi wacy Ha onepayisax 3 neecabapumom

CepenHs TpUBAJICTD Yacy Ha €KCKaBalilo HeTabapuTy, 3a JaHWMH, SKi BimoOpakeHo Ha miarpami (puc. 4),
Oyne ckimanaTu:
T,=t+t,.+t, +,,=22+10+12,5+10=54,5=0,0151 (rox.).
3a OTpUMaHUMHM JaHUMHU OCTATOYHO PO3PAXYEMO KiJIbKICTh CHEPTii, sIKa 3aTpauyeThcs Ha KCKaBalilo OJHi€T
OJIMHUII HeTabapuTy:
W=P, T, =195-0,0151 = 2,945 (xBtTox.).
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BucHoBku. /leTanbHuii aHANl3 OTPUMAHKUX MOKA3HUKIB 3aJICKHOCTI CHIIM CTPYMY BiJl TPAaHYJIOMETPUIHOTO
CKJIaqy TipCBKOi IOpoaW, Oe3MOCepeaHbO MpU YepliaHHI JO3BOJIMB BH3HAYUTH CEPEIHI MOKA3HUKH CTPYMY Ta
MOTY>KHOCTI MEXJIONATH MPH eKCKABaIlil TipChKOi MOPOIU Pi3HOTO TPAHYIOMETPUYHOTO CKIIAAy. A 1€, B CBOIO

yepry,

JO3BOJIMJIO BH3HAYUTH [OWHAMIKY 3MIHH CIIO)KHBAaHOI IIOTY)KHOCTI MEXJIOTIaTH 3aJIeKHO BiJ

TpaHyJIOMETPUYHOTO CKiany nopoxau Ha CabapiBcbkoMy Kap’epi. AHaJIi3 eHepro3aTpar Ha eKCKaBalliiiHi poOoTH
Ha CabapiBCbKOMY POJIOBHILI MOKa3aB, M0 30UIbIIEHHS BMICTY Heradbapury Ha 1 % IpU3BOIMTH 10 301IbLICHHS
SHepro3aTpart Mpu eKCKaBalliiHux podorax Ha 4 %.
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AHaJi3 eHepro3aTpar Ha ekckaBalliiiHi poooTru Ha CadapiBcbKOMY poaoBHINI NMPH 30iIbIIeHHI
BMIiCTy HeraGapuTty B po3BaJii ripcbkoi nopoau / 3yéuenxo O.A.

JocmimkeHo eHeproBuTrpatu pobodoro mukiny ekckaBatopa EKI-5A, BCTaHOBIEHO 3aleXHICTh
EHEepProBUTpAT Bijx 30UIBIIEHHS BMICTY HerabapHTy B pPO3Baji Tipchkoi moponu mmsi CabapiBCBKOTO pOIOBHIINA
rpaniTiB (Bianmpka 0611.).

AHaTU3 »JHepPro3aTrpar Ha 3IKCKaBalHOHHOe PpadoTrsl Ha CadapoBckoii MecTOpPOXKIEHUH MPH
YBeJIMYEHUH COJePKAHHUS HeradapuTa B pa3paJjie ropHoii mopoast / 3youenko A.A.

I/ICCJ'IGJJOBaHLI OHEpro3arparbl pa60qero [UKJIa 3SKCKaBaTopa SKF-SA, YCTaHOBJICHA 3aBUCHUMOCTHb
OHEprozarpar OT YBCIUYCHUA COACPIKAHUA Hera6ap1/ITa B pasBaje FOpHOﬁ opoabl  JIst Ca6ap013c1<0171
MECTOPOXKICHUS rpaHnToB (BuHHMIIKMIA 0011.).

VK 622.235:621.31

Analysis of energy consumption for excavation work in Sabarivsk field by increasing the lump content
in the rock breakdown/ Zubchenko O.A.

Energy duty cycle of EKG-5A excavator, the dependence of energy on the lump content increase in the rock
for Sabarivsk granite deposits (Vinnytsia region) are investigated.
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