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r. TalwkeHT, Y3bekmctaH

Ona BbigBneHua daktunye-
CKUX PEexXMMOB aKcnayataumm
HacOCHO-CcuNoBoro obopynosa-
HUSA 1N XapaKTEePUCTUK CKBaXMH,
a Takxe Oas NoJy4YeHUs OaHHbIX
Nno YC/IOBUSIM MX 3KCryaTauum,
B TOM 4uC/le NEeCKOBaHWUIO CKBa-
XUH, MUHepanmsaumm n TexHU-
4YecKoro COCTOSIHUSA 3NIEMEHTOB
YCTaAHOBOK Obl/i NPOBEAEHbI Ha-
TYPHble 06CcnenoBaHus.

MeToaguka uccnepgoBaHumn

MpoBoanTcs BU3YyanbHbIN
OCMOTP TEXHMYECKOro COCTO-
AHNA KU O0OMEepP OCHOBHbIX 3ne-
MEHTOB CKBa>XWHHOW YCTaHOBKM
(yCTbSt CKBaXWHbI, 3anoJIHEHUS
3aTpybHOro MNpoOCTpPaHCTBa, Ka-
4eCTBO M3roTOBJIEHUS PACXOA0-
MEPHOro yCTpOWCTBa U Apyrue).
MamepseTcs oTKkaumBaeMbli oe-
OuT, cTaTu4yeckoe N anHamu4ye-
CKOEe TMOHMXEHMe, MPOon3BOOUT-
cs oTbop Npob oTkavymBaemom
BO/Jbl HA NeckoBaHWE U MUHepa-
nmaaumto. Pesynbratbl 06cneno-
BaHMA 3aHOCUJIUCL B cneuuvanb-
HYl0 dopmy.

OT60p Npob Ha neckoBaHue
MPOn3BOAUTCSA MO cheunanbHO
pa3paboTaHHOW MeToaunke, ¢ no-
cnenyuwmM onpeneneHnem Ko-
JINYECTBEHHOIO0 M Ka4yeCTBEHHO-
ro cocTaBa BbIHOCMMOTO rnecka B
nabopaTopHbIX YCIOBUSIX.

MOHMXEHME CKBaXwWH onpe-
OEensanocb  9eKTpoypoOBHEME-
poOM, Tak Kak Ha Bcex obcneny-

€MbIX CKBaXMHax Mbe30MeTpblI.
Onsa onpeneneHns MOHMXEHUS
Oblnn B Hepabo4yemM COCTOSAHUN
(3a06uTbI, MOHWXEHMe onpene-
NIAN0Cb HEMNOCPEACTBEHHO B 00-
CaHOM KOJIOHHE).
OnavnameperHus nebuta cka-
XVH nNpu npoBedeHun HaTtyp-
HbiX 00cnenoBaHUI Heobxoau-
MO Obl10 paspaboTaTb pPaCXo-
LOMepHoe ycTpouncTeo. Pacxo-
OOMepHOe YCTPOMCTBO Heobxo-
OMMO TakXe O/ onpeneneHus
obbema oTkauyMBaemol BOObl U
ONTUMN3ALINK PEXMMOB PabOoThI
CKBaXXWHHbIX 3/IEKTPOHACOCOB.

PesynbTaThbl
HUN

O6cnepoBaHUs CKBaXXUH BeEp-
TMKanbHOro pgpeHaxa <«YKAC
Kapwwnctpoga» nokasanm, 410
CKBaXWHbl BEPTUKANBHOIO Ape-
Haxa B OCHOBHOM 000pynoBa-
Hbl «[1-06pa3HbIMK HacagkamMmm»,
KOTOpble coeauHaTca dnaHua-
MW UM CBApPOYHbIM CMNOCOOOM C
KOHLUOM OTBOASILLEro Tpyobonpo-
Boga. OH cocToMT M3 naTpyodka
ON19 NpUcoeanHeHs MaHoMeTpa
WM Nbe30oMeTPa N HaCaaKMU.

Hacapnok obpasyetcs n3 npsi-
MOro y4yactka JAnavHon 6-87,
nogbema BBepx 2[1, ropusoH-
TanbHOro nepexoga — 3,51, v no-
BOpoOTa BHM3 2,5/1.

OpHako dakTuyeckmne nuHen-
Hble pa3Mepbl y4aCTKOB He COOT-
BETCTBYIOT BblLLEYKa3aHHbIM Tpe-
OoBaHMSM, KpOMe TOro OTCyT-
CTBYET MecTo oTOopa OaBieHus
N MaHoMeTpbl. HecooTBeTcTBME
JINHENHbIX PasMepPOB U Jpyrue
BblLLEyKa3aHHbIE HEA0CTATKN MO~
KasblBatoT, 4TO «[1-0O6pa3Hble Ha-
cafku» He MOryT ObITb MCMNOJb-
30BaHbl AN U3MEPEHUS PacXo-
[oB.

Cnenyetr OTMeTUTb, 4TO 3a
npoweawvin nepuo Ha CkKsa-
XUHaxX BEPTUKANIbHOIO ApeHaxa

unccinepoea-

kKpome «[1-06pas3Hbix Hacamok»
Oblnn anpobupoBaHbl KOHCTPYK-
UMM pasfiMyHbIX BOOOYYMTbIBA-
IOLLINX CPEeACTB: BOAOC/MBLI, BO-
nomepbl, avadparmbel, Tpybka
MOJIHOTO [aBfieHus, TensoBble U
VHOYKUNOHHbIE  pacXxodoMepbl.
YkasaHHble pacxoaoMepbl He Mo-
JIYYUnM LUMPOKOrO pacnpocTpa-
HeHU1s, Npexae Bcero, 13-3a 3a-
WMNSIEMOCTU y371a U UHTEHCUBHO-
ro abpasnBHOro 1 KOPPO3NOHHO-
ro n3Hoca.

YunTtbiBas, 4To AeOUT CKBaXXUH
BEepTUKaJIbHOrO ApeHaxa B Teve-
HMe roga Konebnetcs He3Hauu-
TeNbHO, ANSA NnoslydyeHns nHpop-
MaLMKn O KONMYecTBe oTKadnBae-
MOW BOAbl 4OCTATOYHO NMPOU3BO-
OUTb NMepuoanyeckuin KOHTPOIb
(4-6 pas B roa), KOTOPbLIA MOXHO
yBSi3aTb C NpoBeAeHneM npodu-
NaKTUY4EeCKOro o0CNyXMBAHUA U
PEMOHTOM HaCOCHOW YCTaHOBKMN.

Ana aton uenn B HUNUBII
(CAHNNPW) ©6bin  pazpaboTaH
pacxoLoMep MEPEHOCHOro Tuna
Ons nepuoamvyeckoro KOHTPO-
NS oTKa4YmBaemMoro gebuta ckea-
XWH. PacyeT NpOTO4YHOM 4acTum
npou3BOAWIICS C WCMNOJSb30Ba-
Hnem IOBM. Pacxogomep npeg-
cTaBnsieT cobol CbeMHbI KO-
HYCHbII HAacanoK 3akpenagemMbli
K BbIXOOHOMY Y4aCTKy HamnopHO-
ro Tpybonpoeoda C MOMOLLbIO
CbEMHbIX XOMYTOB M OTKWOHbIX
6onTtoB. epMEeTUYHOCTb coenu-
HeHunsi obecrneymBaeTcs ynaoT-
HUTENbHbLIM KOJbLOM.

Pacxopn, Boobl onpepensietcs
no Lwkasne nbe3omMeTpa, oTrpa-
OyWpOBaHHOIO B eAuHuLax pac-
xoga. C uenbio UCKAYEHNs BAN-
SAHUS MOJIOXKEHUs pacxogomepa
Ha TOYHOCTb U3MEPEHU, NMbEe3O0-
MeTp NOABWXHO 3akpennsieTcs
Ha KPOHLITENHE, a HyfneBas OT-
MeTKa COBMELLLEHA C FreOMeTpu-
YeCckKMMWN UEHTPaMu BbIXOLHOIo
ceyeHunst pacxogomMepa.
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Tabnuua 1. PacnpeaesneHne CKBaX>XvH BePTUKaJIbHOro ApeHaxa
YKAC «Kapwnctposi» no rpynnamM rnecKkoBaHUsI

Mpynnel XapakTepuctmka CKBaXxuH no lMeckoBaHne KonnyecTtBO CKBaXUH
rMeckoBaHUIO (cpegHeB3BeLIEHHOE.), /1 B %
1 2 3 4
| Heneckywowume 0o 0,01 7,7
Il CnaboneckyioLimne 0,01-0,1 50,0
1 CpegnHeneckylowme 0,1-0,5 34,6
v CunbHoneckyouime 0,5-1,0 n6onee 7.7

HaTypHble 06cnenoBaHns cu-
CTEM BEPTMKaIbHOro gpeHaxa B
KawkapapbuHCcKoM obnactn no-
Ka3bIBaAlOT, YTO OHU MECKYIOT He-
3HAYUTENbHO, HO AJUTENbHOE
B TEYEHUUN HECKOJIbKMX HaCOB U
[axe CyTOK, B YaCTHOCTU, OTOOP
npo0 BOAbl HA MeCKoBaHWE CKBa-
XWH, 12-8, 12-9, 14-34 nokasan,
4TO Aaxe Yepes CyTKU MHTEHCUB-
HOCTb MEeCKOBaHUS COXpaHseT-
ca B npegenax K =0,015... 0,061
r/n.

Peaynbratel  06cnenoBaHus
Mo MNEeckOBaHWIO MOKa3blBaloT,
4TO MakcumMasibHOe neckoBaHue
nocturaet 0,996 r/n (ckB. 12-46),
5,6 r/n (ckB.14-34).

CornacHo  knaccudukaumn
CKBaXXWH MO MEeckoBaHMIO CKBa-
XWHbl BEPTMKANIbHOrO [OpeHa-
xa YKAOC «Kapmnctposi»> MOXHO
pas3nenuTtb Ha 4 rpynnbl.

M3 Tabnuubl 1 BUAHO, 4TO
O0MbLLUYIO YaCcTb CKBaXUH — 50%,
MOXHO OTHECTU — criaboneckyio-
wmm, a 34,6% CkBaXuH — K cpea-
HENecKYLWNUM, N CUNbHOMECKY-
IOLME CKBaXWHbl COCTaBNSAOT
Bcero 7,7%.

AHanuavpys gaHHble No Mu-
HepanMaauum CKBaXWH oTaena

BepTUKanbHoro apeHaxa YKAC,
COrnacHoO MexayHapoaHol knac-
cndurkaumm, MOXHO pas3nenntb
Mo CTENeHn MUHepanuaaunm Ha
5 rpynn.

M3 Tabnuubl 2 BWAOHO, 4TO
6onbllag YyacTb, B 65% ckBaXXunH
oTkaymBaemass Boga cnaboco-
JIoHOBaTas M CpeaHecosioHOBa-
Taag ¢ MuHepanusauuen 1-3 r/n
1 3-5 r/n No NAOTHOMY OCTaTKY.
Ha ocTanbHbIX CKBaXXMHAX MUHE-
panu3aumsa coctasnset 5-10 r/n
n 10-35 r/n, no knaccupukaumm
OHW OTHOCSITCS K FPyrnmne CUbHO-
COJIOHOBATbIX U CONTEHHbIX.

YuunTtbiBas, 4TO XapakTepHOmn
OCOOEHHOCTbIO  MPUMEHSIEMbIX
HacocoB (kpome 3LB 10-160-35)
SABNAETCA TO, YTO OHM NMpeaHa3Ha-
YeHbl UCKJIOYUTENBHO A9 OTKau-
KN YNCTOM BOAbI, C COOepXaHNeM
MexaHM4YeCKMX npumecein He 60-
nee 0,01% (pabo4yee KONeco aTux
HacOCOB M3rOTOBJIEHO W3 4yry-
Ha C418-36, KOTOPbIi O4EHb YyB-
CTBUTENEH K rnapoabpasrBHOMY
M3HOCY), MOXHO NpeanofioXnTb,
4TO OCHOBHOW NPUYMHOM N3HOCA
MPOTOYHOM YacTu ABNAETCH ne-
CKOBaHWNE CKBaXWH.

AHann3 nokasas, YTO Ha Ccu-

cTemMax BepTMKaNbHOrO ApeHa-
Xa, B OCHOBHOM, YyCTaHOBJe-
Hbl 9NEKTPOHACOChl, NPeaycMo-
TPEHHbIE MPOEKTOM N B COOTBET-
CTBMW C WUCMOJIHUTENBHOW OO0KY-
MeHTauuen. OgHako B UCMOJHU-
TENbHOW OOKYMeHTauum, no ob-
crnenyemMbiM CKBaXKMHaM, He Oro-
BOPEHO O crnocobax perynmpo-
BaHWS U3NULLIHErO Hanopa.

AHanuns paboThbl pexunma aKc-
nayataumm no nogade B 35%
cnyyasx CcooTBeTCcTByeT pabo-
yeMy OmanasoHy NPUMEHSIEMbIX
anekTpoHacocoB. B 52% cnyuva-
ax PakTUYECKUN PEXUM Noaaun
cMelleH 3a paboyunii ananasoH,
rnojaya HacoCoB B J@HHOM PEXMU-
Me paboThl B 1,5-1,8 pa3za Bhille
HOMMWHasbHON, cnepoBaTefib-
HO, CKOPOCTb ABMXEHUS XNOKO-
CTU coaepXaLlen MexaHn4eckmne
npumMmecK, B kaHanax paboymx Ko-
JleC 3HAYUTESIbHO BbIlLIE pacyeT-
HbIX CKOpOCTeN. 3To u onpene-
nseT ObICTPbIN U3HOC MPOTOYHOM
yacTu Hacoca (pabounx Konec u
N10NaToO4YHOro 0TBOAA).

M3 Hay4YyHO-TEXHWUYECKOW nu-
TepaTypbl M3BECTHO, YTO UHTEH-
CMBHOCTb M3HOCa MNponopuuo-
HaflbHa BEJINYMHE CKOPOCTU B

Tab6suya 2. PacnpepgeneHune CKBaXxvH BePTUKaIbHOIro ApeHaxa
YKAC «Kapwunctposi» no MuHepannsaynu

XapakTepucTika CKBazKMH MuHepannsaums KonnyecTBo CKkBaXuH
fpynne 110 MEXAYHAPOAHON (MNOTHBIN OCTATOK), /N B %
knaccudukaumm ’

1 3 4

I lMpecHble no 1,0 2,5

Il CnaboconoHoBaThl 1-3 33

1] CpenHeconoHoBaTbie 3-5 29

v CunbHOCONOHOBATLIE 5-10 32,2

Y ConeHble 10-35 3,3
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Kybe. CnepoBaTesnbHO, 3Ha4Yu-
TENIbHOrO0  YMEHbLUEHUS U3HO-
ca NPOTOYHOM 4YaCcTu MOXHO O0-
CTWYb Npu ycnosun obecneve-
HUSA TakKnX PexXMMoB paboT Haco-
COB CMCTEMbI OTKa4Ku, Npu KOTO-
pbIX CKOPOCTU NpoTekaHus 6yayT
MeHbLLe pacyeTHbIX. Ha 9% ckBa-
XWH YMEHbLLIEHNE NoAa41 MOXHO
0OBbACHUTL N3HOCOM MPOTOYHOM
4yacTu 3a oNycTUMBbIE Npeaensl.
XapakTepHbIM sBNsieTcs yBe-
nnyeHne  yaoenbHoro  pgebuta
CKBaXWH MO OTHOLLEHWIO K AaH-
HbIM MpOeKkTa U K AaHHbIM WNC-
NMOSTHUTENIbHOM  AOKYMEHTaLWN.
CnoXHOCTb U3MepEeHUs oMHaMU-
4Yeckoro MoHMXeHus obcanHom
KOJIOHHE MOXET fABUTbLCS NpUyn-
HOl oWnBKN B n3aMepeHusx. On-
Hako oyb6aMpoBaHue nccrenoBa-
HU Ha cKkB. 12-8, 12-9 yka3biBaeT
Ha OOCTOBEPHOCTb MOJIyYEHHbIX
pes3ynbTaTtoB UccnegoBaHuii.

BbiBOAbI U 3aKJIIOYEHUS

CKBaXUHbI BEepPTUKaJIbHO-
ro gpeHaxa no YKAC «Kapwn-
CTPOSi» OTHOCSATCS, B OCHOBHOM,
K KaTeropum n cpegHenebunTHbIX
— nebut oo 30 n/c. Ansa oTkayku
M3 HUX MPUMEHSIIOTCSA 3JIeKTPO-
Hacocbl 9B 10-63-65 n 3LB10-
120-60, npegHa3Ha4yeHHbIE ON4
nepekaykm 4mcTon Boabl. Pak-
TUYECKM OHW BKCIIyaTUPYOTCS
B YCJIOBUSX, NPEBbILLIAOLLLE 00-
nycTUMble N0 MUHEpanu3aunmn B
3-5 pas n no neckoaHuto B 1,2-2
pasa. Hanop atux Hacocos B 2-4
pasa npeBblwaeT Tpebyemblii
HarMop CKBaXWHHbIX YCTAaHOBOK.
Mpuyem pgaxe npu gavHe Tpyoo-
nposoga 8o 1500 m notepu Ha
TpybonpoBode He MpeBbIlaloT
10 M, T.e. ona obecnevyeHus Tpe-
oyemoro Hanopa Ha CB/ pocTta-
TOYHO OOHON CTYyMNEHMU.

AHann3 mMecTa MONIOXEHMUS
anekTpoHacoca OTHOCUTENbHO

dunbTpa nokasars, 4To 9/1eKTPOo-
Hacockl Ha 80% nonagaloT B UH-
TepBasn GUIbTPA, YTO NPUBOLAT K
cyddo3nm (BbIHOCY Necka), 1 ne-
perpeBy MOrpy>XHOro anekTpo-
nBuratensi, ato ob6a3biBaeT 9KC-
nayaTauMoHHbIM nepcoHan no-
nobpartb KonmMyecTBo Tpyd M unx
o0LLyt0 ONnHY Tak, 4ToObl HACOC
nonagan B MpoMexyTke mexny
dunsTPamMn NN B OTCTONHUKE.
NccneposaHus rnokasare-
Ner  HagexHOoCTW  nokasanu,
4TO cpenHsaAs HapaboTka Ha OT-
Ka3 anekTpoHacoca dLB10-65-
65(110) coctaBuna 3151 yacos,
ona 9UB 10-120-60 — 3 453 va-
coB, anna 9B 10-160-35 - 3699
4acoB, NPUYEM OCHOBHOW NpU4n-
HOM HU3KOW HAOEXHOCTU ABNS-
eTcsa ruapoabpasnBHbIN M3HOC.
B cBs31 ¢ 4eM HeobxoanmMo ocy-
LEeCTBNATb 3KCrlyaTaumto C yye-
TOM NEeCKOBaHUS CKBaXWH. 3a-
Kas4unKy 0151 KOHTPOS NeckoBa-
HUA nepenaHa Metoguka ot6opa
npoO6bl BOAbI HA coaepXaHne me-
XaHN4eCcKnX NpruMecei B oTkadm-
BaeMOW BOAe N3 CKBAaXUH BEPTU-
KaNbHOrO ApeHaxa nocne nycka
Hacoca M okasaHa MeToguye-
cKkasi MOMOLLb B NPOBEAEHUM OT-
6opa npob. Kpome TOro, B ycno-
BUSIX MECKOBAHWUS CKBaXWH He-
06X04MMO MOBbLICUTbL Ka4YecTBO
MOHTaXa 1 06CNy>XX1BaHUS.
AHanns pacnpegeneHnsa oT-
Ka30B Mo y3nam OJis anekTpoHa-
cocoB 3B 10-63-65 (110) no-
Kasas, 4TO OTKa3bl 3NeKTpoHa-
coca Ha 80 % cnyyaeB BO3HMKA-
0T MO NPUYNHE MU3HOCa NPOTOY-
HOWM 4vacTu Hacoca. N3 Hux 62,5
% nonagaeT Ha paboyume kosieca.
[MpakTnyeckn y BCex afieKTpoHa-
cocoB (100%) n3HOC BeEPXHEro
NnoALlWnnHMKa Hacoca [ocTura-
€T CBOEero npeaesibHoro cocTos-
HUS. Y4uTbiBas, TO 4TO N1EKTPO-
HacocCbl 3KCMNyaTMPYIOT MO Ha-

BUBJINOTPAGUYECKUIA CNNCOK

nopy 2-5 pas HMXe HOMUHAaNbLHO-
ro, nogadya Hacoca B JaHHOM pe-
Xume, a, cnenoBaTtesibHo, U CKO-
pPOCTM MpoTekaHus nepekayn-
BaeMoOW BOAbI coaepxallen me-
xaHuyeckne npumecn B 1,5-1,8
pasa BbIlLe HOMMWHAJIbHbIX 3Ha-
YyeHui. 3To 1 onpenennno Obl-
CTPbIi M3HOC MPOTOYHOW YacTu
Hacoca, MOCKOJIbKY WHTEHCUB-
HOCTb M3HOCa MpPOonopuUuoHalb-
HO CKOPOCTM NpOTeKaHus B Kyoe.
Takum o0OpasoMm, 019 MOBbI-
weHns adpdekTnBHoCcTN pabo-
Tbl HACOCHO-CUJIOBOIro 060pYa0-
BaHMUS Heobxooumo obecnevynTb
perynvpoBaHue npuMeHseMblx
anekTpoHacocoB 3B 10-63-65,
OLB 10-120-60 n 9UB10-160-35
no nogayn 0,6...0,8QH n 3awnTy
BEPXHEro nogwunHMka ot nona-
haHus abpasunBHbIX YacTul,. ITo
no3BonnT B 5-6 pa3 MoOBbICUTb
pecypc NpPOTOYHOM HaCTn N BEPX-
Hero nogwwnHuka Hacoca. lNpu
HEeBO3MOXHOCTK 06ecneymnTb OT-
kayky Tpebyemoro gebuta (0,6...
0,8QH) npegycMOTpeHHbIM NPO-
€KTOM 3JIEKTPOHACOCOM pekKo-
MeHAOyeTCa OpYyron tunopasmMep
anekTpoHacoca ¢ 6onbluei no-
nadein. B cBa3u ¢ yem Heobxoau-
MO MNpu COCTaBIeHUM 3a8BOK 3a-
Ka3blBaTb 00JIbLLIE 3NEeKTPOHACO-
coB3LB10-120-60. Perynuposa-
HVE NoJaym Hacoca pekoMeHay-
eTCS OCYLLECTB/IATb NMYTEM CHS-
TUS CTyNeHen M [AONONHUTESb-
HO: Ons anekTpoHacocos JLB
10-63-65(110) n 3LUB 10-120-60
noApes3Kon, a AN 3NeKTPOHACOo-
ca 9LB10-160-35 cbpocom uye-
pes3 uweneBoe ynjaoTHeHue, ANs
3alnNTbl BEPXHEro MOALNUMHU-
Ka Ha Masno- U CpeaHerneckylo-
LMX CKBaXXMHaX pekoMeHayeTcs
MPUMEHATb 3alUTHbIA GUIBLTP,
a ANsl CUNTbHOMECKYLMX CKBaXU-
Hax BEPTUKASIbHbIA OTCTONHUK.
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