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OOCTIIKEHHA EPEKTUBHOCTI 3ACTOCYBAHHA OOHHUX
MPOCTPIJIOUHUX SAPAALIB HA KAP’EPAX

C. [. Icaes, JOKT. XiM. Hayk, A. . lMNawkos, KaHA. TexH. HayK (HauioHanbHWiA
yHiBepcuTeT «Kuneso-MornnsHcobka Akagemia», I1. . PelOPeHKO, JOKT. TEXH.
HayK (KpuBOpi3bKMiA TeXHIYHMI YHiBepcuTeT), J1. A. HanagoBcbKa, KaHf. eKOH.
HayK (KWIBCbKMiA HaLiOHa/IbHNIA T OProBe/IbHO-eKOHOMIUYHWIA YHIBEPCUTET)

MpeanoXkeHa TeXHOMOTMS OTOOWKN OOBOAHEHHBIX TOPHbIX MNOPOJ HA Kapbepax C
NpeaBopPUTENbHbIM OCYLLIEHVNEM B3PbIBHbIX CKBAXKMH 32 CYET CO3AaHNSt MAKPOTPELLMH B UX [JOHHOI
4acTV C NOMOLLbHO NPOCTPENOYHbIX AOHHbBIX 3aPs0B.

KntoueBble CnoBa: B3pblBYATbIE BELLECTBA, MPOMbILLNEHHbIE B3PbiBbl, MPOCTPENOYHbIE
3apsafbl, OCYLLEHNE CKBAXKMH.

3anponoHoBaHO TEXHONOrit0 BiAOINKM 00BOAHEHMX TipCbKMX MOpi4 Ha Kap'epax 3
nonepesHiM 3HEBOAHEHHSIM BUOGYXOBUX CBEPA/IOBMH 3a PaxyHOK CTBOPEHHA MIKPOTPILWH Y AOHHIN
X 4aCTWHi 3a AOMOMOr0o NPOCTPINOYHNX LOHHUX 3apASIB.

KntouoBi cnosa: BMOYXOBi PeyvOBUHM, MPOMUCNOBI BMOYXM, NPOCTPINOYHI 3apaan, OCYLLEHHS
CBEPL/OBUH.

Technology of rock blasting with a preliminary dewatering of blastholes by creating
microscopic cracks in the bottom of the holes with the help of springing bottom charges is
proposed.

Key words: explosives, industrial explosions, springing charges, dewatering of blastholes.

Mpobnema, ii cTaH Ta 3B’A30K i3 HAYKOBUMMW | MPaKTUYHUMU 3aBAaHHSAMMU.
[l0 OoCTaHHbLOro 4Yacy npv nigpmeBaHHI 06BOAHEHMX MOPI4 Mepesara BifggasBanacs
OiNbLI MOTYXXHWMM, Hexal HaBiTb OiNbll  AOPOXKYMM, OpPU3aHTHUM BUOYXOBUM
peyoBuHam (BP) i emynbCiiiHM BP. BBaxkanocs, L0 B LibOMY BUMaAKy eKOHOMIsA Ha
6YpiHHI i MigBULLEHa e(eKTUBHICTL BP KOMMEHCyloTb BapTicTb Bigbilikm 1 m°
ripHM4Yol Macu. Yepes BIACYTHICTb BUCOKOMPOAYKTUBHUX YCTAaHOBOK 3 OCYLLEHHS
CBEPANOBMH Ha Kap’epax Ana Bigoow o06BoAHeHMX nopif MmiuHicTio f = 6-20 3a
Wwkanoto npod. M. M. MNpoToapaKoHOBa 3aCTOCOBYIOTL BP Tuny ykpaiHiT Ta iHLWi
emy/bCiriHi BP, siKi HarHitaloTbCst B CBEPANOBMHN MiJ TUCKOM A0 6 aTM. HasBHICTb
OypoBOro ApibHSKY B [OHHIN 4YacTWMHI CBepA/IoBUH Ha BucoTi 0,7-2,0 M Ta Ha
BHYTPILLUHI/ NOBEPXHiI CBEPA/I0OBUHM NPU3BOANTL A0 riermatmsauii, a Hepigko i ao
BiIMOB Takux 3apafis BP; kpim Toro, TpillMHM 3arnoBHIOKOTLCA eMY/bCiiHUMK BP,
WO MpPU3BOAUTL A0 30i/bllieHHs nuTomol BuTpat BP go 30 % i B cepegHboMy
CTaHOBUTb 1,3 Kr/M>. OCKiNbKN MiHIMaIbHWI KPUTUUHWIA fiaMeTp eMynbCiliHnx BP
3HaxoanTbCa B MeXax 60—70 MM, a LIMpMHA APEHAXHNX TPILWMH B 2-5 pa3iB MeHLLa,
TO ACHO, WO BP B TpiwmHax He AETOHYHTb, a fiMle PO3YMHAKTLCA Y BOAI, WO
MICTUTLCA B TpilWWHAX, BHACNILOK YOr0 CYTTEBO 3HWXKYETHCA eqeKTUBHICTb
emy/bCiiHmx BP.

3asBuMyain nig vac NPOMMUCNIOBMX BUOYXiB KOPUCHO BUKOPUCTOBYETLCA JIALLIE
1-10 % noTeHuianbHOT eHeprii  3apagy [3]. 3rigHO 3 po3paxyHKamu,
reHepoBaHU BUOYXOM XBWNEBUWA CEMCMIYHMI MakeT CTaHOBUTbL 1-5 % yciel
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NOTeHUiAHOT eHeprii 3apsagy BP a6o Big 20 o 50 % yciel eHeprii, wo inge Ha
APO6/IEHHS, NPUYOMY B MOHOMITHUX | 06BOAHEHNX MacuBax BUTPATK eHeprii BUbyxy
Ha CEMCMIYHI KONMBaHHA [OCAratoTb Harbifbll Hebe3neyHnx BefIMUnH. 3 HaBeLeHNX
UMp 3po3yMminia BaXKMBICTb MOLWIYKY e(MEKTMBHMX CMNOCO6IB 3HMXEHHS 4YacTKu
CeCMIYHOI eHeprii B 3araJbHOMYy 6anaHci BUOYXY |1 CrpAMYBaHHSA LI€Ei YacTKu
eHeprii, Hanpuknag, Ha IHTeHCM(iKauito APO6JIeHHA Ta MiABULLEHHS SKOCTI
ornpautoBaHHSA NifOLLIBYM YCTYymYy.

[locBig ynpaBniHHA eHepriclo BUOYXYy Ha Kap’epax YKpaiHW MoKasye, Lo
3aCTOCOBYHOTbLCS TaKi 3aX0AM W00 3HMXXEHHS CEMCMOHeBEe3NeKkn MnpoMUCTIOBUX
BMOYXIB: KOPOTKOYMNoBifibHeHe nigpmBaHHA (KYT1); po3gineHHs CBepA/I0BUHHOIO
3apsagy Ha OKpemi 4YacTuvHMW, WO MigpvBat0TbCA Yepe3 MeBHI IHTepBan yacy;
BCTaHOBJ/IEHHS 4eproBOCTi NiApvBaHHA CBEPA/IOBUHHUX 3apsfiB OAWH BiJHOCHO
OJHOr0; 3MiHa CneKTPasibHOro cKiagy CeMCcMOXBW/Ib, L0 FeHepYETLCA MPOMUC/IOBUM
BMOYXOM; YMpaB/iHHSA 3arajlbHAM PO3BMTKOM BWOYXY | HanpsMOM PO3BUTKY
CeCMOXBW/b.

Byaisni i cnopyam Ak ycepeauHi Kap’epy, Tak i 3a MeXXamu Hebe3neyHoT 30HMU,
PYVHYIOTbCA B pesynbTaTi 36iry CeMCMOKONMBaHb 3 BMACHOK  4acTOTOH
(hyHAamMeHTIB 06’eKkTiB. 3a3Buyail Ans OyadiBenb | CNopyn He6e3MeyHillo €
[0BronepiogHa CknafgoBa CeMCMOKONMBaHb, L0 MOSCHIOETHCA TX HU3bKOK YacTOTOH)
(1-7 Tu). 3rigHo 3 [3] rpaHM4YHa LWBMAKICTb KOMMBaHb 3eMHOT MOBEPXHi B PaioHi
XUTNOBUX OyAiBeNb 1 Cropyh, WO OXOPOHAKTLCHA, HE TMOBMHHA MepeBuLLyBaTH
3 cm/c, a Npu po3TallyBaHHI X Ha BOAOHACUYeHMX rnopofax A0onycTMMa LUBUAKICTb
KONMBaHb 3MeEHLLYETbCS B 1,5-2 pasn. B uinomy, 3aneXHo Bif KaTeropinHocTi i
Xapaktepy Oygaisenb, AonycTMMa LUBMAKICTb KOMMBaHb OO’EKTIB NMpu BUOyXax B
YKpaiHi ctaHoBUTb 0,5-6 cm/c.

LlikaBM € 3apy6ixXHWUIA QOCBIfA 3axm1cTy ByfiBenb Bif, CEMCMIYHUX KOSIMBaHb.
Tak, y BennkobpuTaHii MakCumasibHa LWBWUAKICTb 3CYyBY MPU NPOEKTYBaHHI BUOYXiB
Ana éyaisenb Pi3HOT KOHCTPYKLIT AONYCKaETbCA B Mexax 1,2—1,9 cm/c, Ha Kap’epax
CLUA, KaHaam, ABCTpii 3aCTOCOBYHOTbCS TaKi OCHOBHI OpraHi3auiliHO-TEXHIYHI
3axoau: BIAGIA 3 MakKCUManbHMM YUCMIOM  BiAKPUTMX MOBEPXOHb, OYPIiHHS
CBEPANOBMH 3 MiHIMa/IbHO AOMYCTUMUM Nepebypom, BMKOPUCTaHHSA npoctux BP,
3MeHLUeHHss Macy BP B cekuii, MiHIMasIbHWIA iHTEpBa YNOBi/IbHEHHA 3 MC HA 1 M
AOBXWUHW J1.H.0. (NiHIT HaiMeHLworo ornopy). [1o0 TakMxX 3axofiB BifJHOCUTLCS TaKOX
MepeHeceHHs 4acy i AaTu MacoBOro BMOYyXy MNPV BUCOKIN BOMOrOCTI MOBITPS,
OCKIi/IbKW yAapHi i CEACMIYHI XBUAI MOLLMPIOKOTLCA 3@ TaKUX YMOB 3HAYHO LLBUALLIE,
HDK Yy COHAYHI AHi [4]. Kpim TOro, eKcnepMMeHTa/IbHO | TEOPETMYHO A0BEAEHO, LU0
PYAHYBaHHSA ripCbKMX NOpif 3aBXAn NOYMHAETLCS 3 0CNabNEHNX MiCLib.

BuknageHHA MaTepiany focnifkeHb. Y CTaTTi HaBOAATLCA pe3y/nbTaTy
BMNPO6YBaHb Y MPOMUCIOBMX YMOBAaX TEXHOMOTIT BUOYXOBOro Bif000 Ha Kap’epax,
CNPSIMOBAHOT Ha 3HUMXEHHS CeCMOHE6e3MeKn NPOMUCNOBUX BMOYXIB 3a paxyHOK
rigpoBnbYxX0BOro MnocnabneHHs B’A3KMX | MiLHMX nopig Yy npu3abiiHin  30Hi
CBEPAJI0BUH i3 3aCTOCYBAHHAM NPOCTPINOYHMX JOHHUX 3apagis [5].

[Nns BUrOTOBNEHHS TakUX [OHHMX 3apsfiB BMKOPWUCTOBYBA/IUCL LUTATHI
3aBOACbKI BM, fonyuueHi [lep>kHarnsagoxopoHnpati 4o NOCTIMHOro 3aCTOCyBaHHS Ha
BMOYXO0BMX POBOTaX, 30Kpema TpoTuoBi watlky T-400I" abo naTpoHOBaHWIA aMOHIT
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Ne 6 XXB Ha 0oAaHii ab0 [ABOX HMUTKaX [AETOHYHUYOro LUHypa. BaknnBow yMOBOH
e(eKTMBHOCTI MeToAy TriApoBMOYXOBOr0 3HEMILHEHHA MacuBy Ta O[HOYaCHOro
OUYMLLEHHA CBEPANOBMH Bi4 BoAM Ta OypoBOro [ApibHAKY € Maca [OHHMWX
MPOCTPINOYHNX 3apadiB, Cxema KoMyTauil Ta iHTepBa/In YMOBIfIbHEHHA. Y BCIX
BUMaAKax 3HEeMiLHEHHA MacuBy Maca AOHHOro 3apsagy npuimanacb BUXOAAYM 3
BMCOTW CTOBMNAa BOAM B CBEPA/0BUHI, TNy BP, giameTpa i rnMbuHn CBepa/IoBUHN,
npu UbOMY MUTOMA BUTPaTa MPOCTPINOYHUX 3apsAaiB ctaHoBuna 0,2-0,5 Kr Ha 1 M
CTOBMa BOAW Y CBEPANOBUHI.

Ha [HonomiTHomy i LleHTpanbHoMy Kap’epax [oky4yaeBcbkoro ®AK 6ynm
NpoBefeHI MPOMMUCOBI BMNPOOYBaHHA 3 METOK BW3HAYEHHS SKOCTI OCYLUEHHS
BMOYXOBMX CBEPA/IOBVH | BMMBY MOMepeAHbLOro B1MOYXOBOro OCYLUEHHS AOHHUMU
3apsafaMy Ha AKICTb ApP06IeHHS, onpautoBaHHS MigoLWBKM YCTYNY | 3HWXKEHHS BM/IUBY
NMPOMMC/IOBUX BUOYXIB Ha ByaiBni | cnopyan nobnmsy Kap’epis.

Mopoan  Gnoka 6ynn  npefcTaBneHi  [0/OMITU30BaHUM  BarHAKOM.
XapaKTepHOI 0CO6/MBICTIO PYNHYBAHHA TaKUX MOpPif €, AK NPasuio, HU3bKa AKICTb
APO06NeHHSA | 3HaYyHe 3aBWLLEHHSA MiJOLWBKW YCTYMy NIiCNA BifABaHTAXEHHS TiPCbKOT
macu. 3 49 cBepanioBMH 6/10Ka WICTb 6ynnM 06BOAHEHMMU, a BMCOTa CTOBMa BOAM B
ceepanosuHax Aaiametpom 0,25 M 3miHtoBanaca Big 1,5 go 4,2 M. BennuuHa
MPOCTPINOYHNX [OHHWX 3apAfiB ANd OCYLUeHHS |1 rigpoBnbyXoBOro nocrabneHHs
Npu3abiiHOT 30HN CBEPAJ/IOBUH, a TaKOXX pe3ynbTaTh AMNaTaHTHOro 3HEMiLHEHHS
MacuBy HaBefleHi B Tao/. 1.

Tabnuuga 1. PesynbTaTv AMnaTaHTHOrO 3HEMILHEHHS Nopig Y Npr3abiiHiii 30Hi
CBEPANOBUH BUOYXaMUN JOHHNX 3apsaiB

Homep | nnbuHa | Bucota Maca Pe3ynbTaTyi NPOCTPINOBAHHA CBEPA/IOBUH
CBepA- | ceBepano- | CToBMa | [OHHOrO
NOBUHW | BWHW, M | BOAW, M | 3apagy, Kr nmbnHa Bucora cTosna
CBEPLAJI0BUHN, M BOAWN, M

1 9,6 4,0 1,2 9,6 0,15

2 10,1 3,5 0,8 10,1 -

3 10,2 3,0 0,8 10,2 -

4 9,8 3,5 0,8 9,8 -

9) 9,8 4,2 1,2 10,3 0,2

6 9,7 3,2 0,8 9,7 -

MpumiTka. Tpouec BUOYXOBOr0 OYULLEHHA Bif OypoBOro ApibHAKY | BoAM  OYyno 3HATO Ha
(hOTOMNIBKY.

[MpoCTpiNtoBaHHA CBEPANOBMH AOHHMMM 3apsaamm 403BONNO:

1) 04MCTUTK CBEPA/IOBUHM Bif 6YPOBOro ApibHAKY Ha rnnbuHy 0,2-0,5 m;

2) OCYLUATK CBEPA/IOBUHM i 3a6e3MeunTy AOCTaTHIM TaMMOHaX iX CTIHOK Ha
yac MigroToBKM MacoBOro BMOYXY, MPUYOMY LUBMAKICTb 3HEBOAHEHHS LOHHUMM
3apagammn ctaHoBmno 50 CBePANOBMH 3a FOANHY OAHUM MiAPUBHUKOM;

3) BUKIOUUTY YTBOPEHHS «NPO60K» 3 BP Mif yac 3apsigkaHHS CBEPANOBUH;
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4) ycyHyTu ermatmsauito BP Bogoo Ta 6ypoBuM  ApiGHSKOM, WO
NPU3BOANTL A0 HU3bKOLLBUAKICHUX PEXUMIB LeTOHaLiT, 4aCTKOBOro BUropsHHS BP,
BiIMOB CBEPA/TIOBUHHNX 3apALIB;

5) 36iNbLWKNTN MICTKICTb 1 MOrOHHOro MeTpa cBepA/10BUHN Ha 10 %;

6) 3acTocyBaTV €KOMOrivYHO 6e3neyHilli i gelleBLli HEBOAOCTIVKI Ta YaCTKOBO
BOAOCTIliKi BP;

7) YCYHYTU PpyWHYBaHHA YCTA CBEPANOBMH Ta 3abe3neuntn 6esneky
3HEBO/JHEHHS CBEPAN0BMH NPW BUBeLEHHI 06nagHaHHA go 30 m i ntogeit o 100 wm;

8) CyTTeBO 3MEHWWUTW  TPYAOMICTKICTb Ta TPUBANICTb  3apsAfKaHHSA
CBEPANOBUH | 6/10Ka.

Bce ue cTano nepesymoBOK NiABWLIEHHA SKOCTI  ApobneHHA nopig |
Ha/1e)KHOr0 OMpaLoBaHHA MiJOLIBM YCTYNY B’A3KMX L0/IOMITU30BaHUX BarHSAKIB, L0
Ba>KKO NiAPUBAOTLCA, MPU CYTTEBOMY 3HMKEHHI CEMCMIYHOI AiT BUOGYXIB Ha byaiBni,
CMOpYZAMK, po3TaLloBaHi nobau3y BUpo6/IEHOro NPoCTopy.

[ns ouiHKM BNAMBY TigpoBMOYXOBOro MocnabneHHs nopig NpoCcTPiIOYHUMK
OOHHUMW 3apsfamMn Ha SKICTb APO6SIEHHA NOpiA Ha AOCNIAHUX | KOHTPObHUX
AinsaHKax 6/10KiB Ha LieHTpanbHOMY Kap’epi [loky4daescbkoro ® K, XXaaHoBCbKOMY
rpaHkap’epi i 3anizopygHomy Kap’epi IHIF3K 6yB BUMIpPSHWIA rpaHyOMETPUYHMIA
CKMnag TripHMYOT Macu, OTPMMaHU npyv  NigpuMBaHHI 3 BUNEPeMKaOUNM
rigpoBMOYyX0oBMM nocniabneHHsAM MacuBy 3apsgamm macoto 1,2-1,6 kr (tabn. 2).

Tabnuus 2. Bname rigpoBmbyxoBoro nocnabeHHs nopig AOHHMMU 3apsfaMy Ha
Nepepo3noain ceiCMoHe6e3neYHNX XBU/b

b H 0
Kap’ep ®pakuyig, M % BuTpaTy E;llfl_;parﬁ/l
OiameTtp eHeprii P
. Y Tu. BNOYXY Ha
Brok/ AlnaHka 0- 10,02-) 0.1~ >0,4 | Hera- |CEPEAHROTO BUOyXy Ha CencMiyHi
FOPU30HT 002 | 01 | 04 | Gapur | KYeK&M noapi6- | o Ban-
P HeHHSA, %
HA, %
LleHTpamb- | [ocnigHa | 18,92 | 25,95| 37,22 (17,91 | 0,02 0,231 4,19 4,9
HWiA 13/109| KoHTponbHa | 6,04 | 4,88 | 52,0 | 37,28 | 11,25 0,365 2,85 4,97
XpaHos- | [OocnigHa | 16,94 | 22,68 |50,23 (10,15 - 0,167 4,83 4,88
CbKWiA
KoHTposnbHa | 15,68 | 20,59 | 41,39 | 22,34 | 7,008 0,256 3,94 4,91
19/-23
IH3K )
HocnigHa | 17,16 | 23,04 | 50,44 | 9,36 - 0,163 4,87 4,88
12/-15
KoHTposnbHa | 10,34 | 11,77 151,25 26,64 | 1,6 0,287 3,63 4,92

Y Bcix Bubyxax nutoma Butpata BP npu BuOyxoBomy Bifboi cknana
0,7 Kr/M*, 3aCTOCOBYBaIOCb JiarOHabHe KOPOTKOYMOBiMbHEHe MiApUBaHHS.
TeopeTnyHi i ekcriepumeHTalbHI AOCNIIPKEHHS CBiAYaTb NMpPO Te, WO NPy 04HAKOBUX



BicHuk HTYY «KMI». Cepis «[ipHuyTBO». — 2012, — Bun. 22 113

3aranbHUX BUTpaTax eHeprii BP Ha BiA6iil iCHye B3a€EMO3B’A30K MiX BUTpaTamu
eHeprii BUOYXxy Ha Apo61eHHS FipCbKNX NOpif i Ha CEMCMIYHI KONMBaHHS.
I3 3aKOHY 36epeXXeHHs eHeprii

fe E — cymapHa noteHuinHa eHepria 3apsgy BP; E, — 4acTka eHeprii, Lo
BUTPAYa€ETbCA Ha JapemMHy poboTy npu BUOYXy (Harpis mopoan Ta BOAW, BUHUKHEHHS
y[apHOT Ta 3BYKOBOI XBW/b, PO3NIT MNOPOAKN TOLLO); E. — yacTka eHeprii, Wwo inae Ha
YTBOPEHHS CENCMOXBW/b; E, — YacTka eHepril, Lo Iifie Ha fp06/1eHHsA MOPOAY.

OTXe, i3 3MeHLUEHHAM E. yacTka eHepril Ha YTBOPEHHS CEMCMIYHUX XBW/b
30inbLIyeTbea E,. TOMy 30i1bLUEHHA AKOCTI Ap06/eHHA Ha AOCNIAHUX AINAHKAX Mpu
eKCrneprMeHTa/IbHMX B1OYXax Ha Kap’epax KOHUEPHY «YKppyAnpom» (AuB. Tabs. 1)
MepPeKoHNIMBO MNIATBEPIKYE e(eKTUBHICTb MNPOCTPIIOYHMX AOHHMX 3apsaaiB O/
3HMXKEHHS AT ceiCMOHe6e3NeYHNX XBUb Ha ByAaiBNi, CNopyau i 3CyBU FipHUYMX Mac
no6nm3y Mig3eMHUX MOPOXKHMH. XapakTep MPOpPo6KM MiJoWBKM YCTyNy Ha
eKcnepuMeHTabHIM AiNgHLUi HaBe4eHO Ha PUCYHKY.
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FAKicTb onpauloBaHHSA MiJOLWBM YCTYNY Ha eKCnepuMeHTanbHIn AinaHui 610Ky B ymoBax
LleHTpanbHOro kap’epy [ OKy4YaeBCbKOro (pHCo-40/10MITOBOro KOMGiHaTy: 1 — nifoLwsa ycTyny Ha
eKCnepuUMeHTa/IbHIl AiNSHLI 3 TPOCTPINKOBaHHAM 00BOAHEHUX CBEPAJ/IOBUH; 2 — NPOEKTHa NifoLLBa
ycTyny; 3 — nifjowBsa YCTyny Ha KOHTPOJ/IbHIN AinsHUi  6e3 NpocTpintoBaHHA CBepA/IoBUH; H —
BMCOTa MapKLLENAEPCbKNX BIAMITOK, M; L — BiACTaHb MiXK MapKLUEAAEPCbKUMI BigMITKaMK, M.

[na  ouiHKM BUTpaT eHepril BMOYXy Ha ApobGMeHHS Ha  JOCHIAHUX |
KOHTPONbHNX AiNfHKaX BUKOPUCTOBYBaBCA BUpas [4]:

ds, = —100p + 650,

ae de, — AiameTp Kycka nifipsaHoi ripHUYol Macu, MM; [ — BUTPATN eHeprii BUOyxy
Ha Apo6neHHs, %. 3Biacu
M = (650- dgp)/100.

Butpatu eHeprii BUGYXy Ha CEMCMIYHI KONMBaHHSA BU3HaYaMcs 3a hopMysioro
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Ks= 4,8 + 0,33/( -0,94).

[aHi Tabn. 2 nokasywTb, WO Ha [OCNIAHUX AINFHKAX 3 MNOonepesHim
MPOCTPI/NIOBAHHAM CBEPA/IOBUH YacTKa eHeprii BMOYXY, LIO BMTPAYaETbCA Ha
ApO6seHHs, 30iblyeTbCA B cepefHbOoMy Ha 23,13 %, BWTpaTU eHeprii Ha
Ce/iCMOHebe3NeYHi KONMBaHHA 3HWKYOTbCA Ha 1,2 %. TakMM YMHOM, TPUPIYHWIA
[OCBIA  BNpoOBafKeHHA TexXHOMOriT BMOYXO0BOI  BiAGIKM 3  BUMepemKatoynUm
rigpoBMOyXoBMM NOCNa6MIEHHAM MacyBYy MPOCTPINOYHUMU LOHHUMMK 3apsajamy Ha
Kap’epax KOHLEPHY «YKPPYANPOM» NepeKoHNNBO MiATBEPAKYE Ti eDeKTUBHICTD.

BrcHOBKM

1. Po3po6neHO i BNPOBA[KEHO HOBWUIA e(EKTMBHMIA Ta 6Ge3neyHuid MeToA
BMOYXO0BOI BIif6INKM 06BOAHEHMX TIPCbKMX MAacuBIB Ha Kap‘epax, L0 3HaXOAATbCH
no6nn3y Mig3eMHUX TMOPOXKHWUH, SAKUA A€ MOX/IMBICTb 3aCTOCOBYBaTU Yy
3HEBOAHEHMX CBEPA/IOBMHAX [elleBi HeBOAOCTIMKI Ta 4aCTKOBO BOAOCTINKI
eKo/IoriyHo 6e3sneyHi BP.

2. BcTtaHOBMEHO, WO HOBa TEXHOMOris [03BONSE Mepeposnofimtn go 50 %
ceiiCMOHebe3nevyHol eHeprii Ha [ApPO6/eHHA MacuBy i, SK Hacnifok, NiABULLMTY
6e3neKky B1OyxoBMX PobIT Ta NOKPALLUTM eKOHOMIKY NPUPOAOKOPUCTYBAHHS.

3. besneka npoBefeHHA poGIT 3abe3nevyeTbCsd 3a YMOBU BUBELEHHS
rPHUYOTPAHCNOPTHOrO 06/1aaHaHHA Ha BigcTaHb Ao 30 M i moged go 100 m.
LLIBUAKICTb 3HEBOJHEHHS CBEPA/I0BMH AOHHUMMU 3apsgamu — Ao 200 cBepA/IoBMH 3a
roAuHy npu poboTi YOTUPLOX NiAPVBHUKIB.
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