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IHosicHuTeIbHAA 3aNIUCKA

Meroauyeckre yKa3aHus [0 OpraHU3alMM U HNPOBEIECHUIO IPAKTUYECKUX 3aHATUI
cocraBiieHbl B cootBercTBHM ¢ PI'OC CIIO mo cnemmansHoctn 21.02.01 Pazpabotka u
JKCIULyaTalusi He(QTSAHBIX M  Ta30BbIX MECTOPOXKICHMM U paboueil  mporpamMmoit
npodeccuonanbHoro Monyis «IIM.03 BexeHune TeXHOIOTHYECKOTO TIpolecca TEKYIIEro
(MO13eMHOr0) ¥ KalUTaJIbHOIO PEMOHTA HEPTSIHBIX U Fa30BbIX CKBAXKHH.

[lenbro BBINOJHEHUS NPAKTHUECKUX 3aHATUHN SBISETCS CUCTEMATHU3alMs M 3aKpeIUIeHHUE
TEOPETUYECKUX 3HAHUN, U HOPMUPOBAHHE IPAKTUYECKUX YMEHUH.

Ocoboe 3Hauenue 1 ycBoeHus cozaepxkanus [IM.03 BeneHue TeXHOIOTHYECKOTO
npoliecca TeKyIero (MoA3eMHOI0) U KanuTalbHOTO PEMOHTAa HE(TSIHBIX U ra30BbIX CKBaKUH U
IPUBUTHS MPAKTUYECKUX HABBIKOB MMEET IPABWJIbHAA M YETKAs OpraHU3alusl IPOBEIACHUS U
BBINOJIHEHUS CTYJJCHTaMU MPAKTUYECKUX pabOoT MO/ KOHTPOJIEM IPEroJjaBaTessl.

Ilepen HavasOM BBIOJHEHHS K10 pabOTHI CTYJEHTHI JOJKHBI O3HAKOMHUTHCS C €€
OCHOBHBIMH T10JIOKEHUSIMH, TIOPSIIKOM BBIIIOJHEHUS PAOOTHI.

[lo xaxnoMy NpPaKTUYECKOMY 3aHSTHUIO MPEIyCMaTPUBACTCS WHIWBUIYAJIbHBIM OTYET
nepes MpernoiaBaTelsiMu.

[Ipouecc m3ydyenus npodeccuonanbroro moayist «[IM.03 Benenne TexHOIOTHYECKOTO
npolecca TeKyHero (IoA3eMHOr0) U KalMuTaJIbHOTO PEMOHTA HE(TSHBIX U ra30BbIX CKBaKUH»
HamnpasJieH Ha (OPMHUPOBAHHUE IEMEHTOB CIEAYIOIUX OOIMX KOMIIETEHIIUI B COOTBETCTBUU C
dI'0C CIIO:

OK 01.BpiOupars crnocoObl  pemieHuss 3anad  Opo(eCCUOHAIBHOW  JI€ATEIbHOCTU
HOPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02.VMcnonb30BaTh COBPEMEHHBIE CpEJCTBA IIOMCKA, aHajiu3a M HHTEpIpeTaluu
uHpopMannu, 1 UHPOPMAITMOHHBIC TEXHOJIOTUHU ISl BBIMOJHEHUS 3amad MpogecCHOHATHHON
JeSITEIIbHOCTH

OK 03.I1nanupoBaTh U pealn30BbIBATh COOCTBEHHOE NPOPECCUOHATBHOE U JIUYHOCTHOE
pasBUTHE, NPEANPUHUMATENIBCKYIO JEATENBHOCTh B MPOodeCcCHOHATBHON cdepe, NCIOoIb30BaTh
3HaHMS 110 MPAaBOBOM U (PHHAHCOBOW I'PaMOTHOCTH B PA3JIUYHBIX KU3HEHHBIX CUTYaIUSIX

OK 04.2¢dexTuBHO B3aMMOIEHCTBOBATh M padOTATh B KOJUIEKTHBE M KOMaH/IE

OK 05.OcymiecTBisATh yCTHYHO M NHCBMEHHYI0 KOMMYHHUKALIMIO Ha TOCYJapCTBEHHOM
a3bike Poccuiickoit depepannu ¢ yueToM 0COOEHHOCTEH COLMAIBHOIO U KYJIbTYPHOTO KOHTEKCTa

OK 07.CopnelicTBOBaTh  COXPAaHEHHUIO OKpYXalollel cpeabl, pecypcocOepekeHuIo,
OPUMEHSTHh 3HaHWs 00 W3MEHEHUU KIuMaTa, MPUHIMIBI OepexIMBOro MpOU3BOJICTBA,
3¢ (HEeKTUBHO AEWCTBOBAThH B UPE3BBIYANHBIX CUTYALMSIX

OK 09.ITonp30Batbess Mpo(hecCHOHANBHOM JOKyMEHTalMeld Ha TOCYylapCTBEHHOM H
MHOCTPaHHOM SI3bIKax

IIK 3.1. [IpoBOANTH KOHTPOJIb MOATOTOBUTEIBHBIX PAOOT mepes MpPOBEIACHHEM
TeKyIero (IoA3eMHOT0) U KalUTAIbHOTO PEMOHTA HEPTSIHBIX U TA30BbIX CKBAXKUH

IIK 3.2. OOecnieunBaTh M KOHTPOJUPOBATH MpPOBEAECHUE padOT MO TEKyIEeMY
(MO/13eMHOT0) ¥ KallUTaIbHOMY PEMOHTY HE(PTSHBIX U ra30BBIX CKBAXKUH

IIK 3.3. JIMKBUIMPOBATH OCJIIOXKHEHHST M aBapuh B TMPOLECCE TEKYLIEro
(MoA3eMHOr0) 1 KaluTaJIbHOIO PEMOHTA HE(PTSHBIX U Ta30BbIX CKBAXXKHUH



IIpakTnyeckoe 3ansaTHe 1
Buabi padoTt no TekymemMy peMOHTY CKBasKUH

EnvHunamMy peMOHTHBIX paboT pa3inuyHOro Ha3HAYECHUS SBISIOTCS:

- KallMTAJIbHBIA PEMOHT CKBA)KHUHBI,

- TeKyILUI PEMOHT CKBa)KUHBI;

- CKBOXMHO-OIIEPAITHS 110 MOBBIIICHUIO HE(PTEOT/Aa4UH TIIACTOB.

Texynmum pemonToM ckBaxuH (TPC) Ha3bplBaeTCsl KOMILJIEKC pabOT, HAIIPABICHHBIX Ha
BOCCTaHOBJICHHE PAa0OTOCIIOCOOHOCTH CKBAXXHMHHOTO U YCTHEBOrO 00OpyHOBaHMSA, U paboOT 1O
U3MEHEHHIO PEeKUMa HKCIUIyaTallMM CKBAXKUHBI, a TAK)KE MO OYMCTKE IOJbEMHONW KOJIOHHBI U
32004 OT napauHOCMOJUCTHIX OTIOKEHUH, COJIel U necuanbix nmpodok opuragoii TPC.

CkBaxuHO-ollepalliell PEMOHTHBIX pPAa0OT MO MOBBILIEHHIO HE(TEOTAAYM IUIACTOB
SBISICTCA KOMIUIEKC pabOT B CKBaXHMHE 1O BBEACHUIO B IJIACT areHTOB, MHUIIMHPYIOLINX
IpOTEKaHWE B HeJIpax IulacTa (U3NYECKUX, XUMUYECKUX WIM OMOXMMHUYECKHX IPOLECCOB,
HaIpaBJICHHBIX HA MOBBIIICHNE KO3 PHUIIMEHTa KOHEYHOTO HE(DTEBBHITECHEHUS HA JAHHOM YYacTKe
3aJIeKH.

PemonTHBIE pabOTHI B CKBOKMHAX B OTPACIIH MPOBOAATCS TPEMsI OCHOBHBIMHU CITIOCOOaMU
JOCTaBKU K 33/1aHHON 30HE CTBOJIAa MHCTPYMEHTA, TEXHOJOTMUECKUX MAaTEepUaIoOB (peareHTOB) Ui
npuOOpOB:

- C TIOMOIIBIO CIIELUAIBHO CIIYCKaeMOW KOJIOHHBI TPYO;

- myteM 3akaunBanus 1o HKT niam MexxTpyOHOMY IIPOCTpPaHCTBY;

- Ha KabeJie WK Ha KaHate.

Llenb  peMOHTHO-NPOMUITAKTUYECKUX  MEPONPHUITHH — yCTPAaHEHHE Pa3IMYHBIX
HapyLEHUH B pexXUMe 3KCIUTyaTallui CKBaXXHUH U MOA3EMHOT0 000pyI0BaHMs, OYMCTKA OT IeCKa,
THJIPATHBIX OTJIOKEHHH M TMPOAYKTOB KOPPO3HMH, BOCCTAHOBJICHHE W TOBBIIICHHE JTOOBIBHBIX
BO3MOYKHOCTEH CKBaXKHH.

OT kadecTBa W CBOEBPEMEHHOTO IPOBEACHUS MPOMUIAKTHYECKUX MEPONPHUATHH U
TEKYILIEr0 PEMOHTa BO MHOTOM 3aBUCHT MPOAODKUTENBHOCTh SKCIUTyaTallud CKBAXXUH Ha
3aIJIaHUPOBAHHOM TEXHOJIOTHYECKOM PEXHME U MEKPEMOHTHOTO MIEpH0/ia paOOThI CKBAXKHH.

Lesb TEKYIIETro peMOHTa — YCTpaHEHHE PA3JIMYHbIX HETOJIAJ0K U HApYIIEHUH B pexXuMe
OKCIUTyaTalli CKBOKWH M TIIO/I3EMHOTO OOOpYZOBaHHs, a TaKXe IpOBEICHHE pPadoT To
HOJArOTOBKE K ONPOOOBAaHMIO M OCBOEHHIO HOBBIX CKBAXXMH, MOJIyYEHHBIX IOcie OypeHHs u
KaluTaJIbHOTO PEMOHTA.

Bosbiyro rpynmy BONPOCOB B KamUTaJbHOM PEMOHTE BBI3BIBAIOT CIOXKHBIE T10
UCTIOJIHEHUIO PEMOHTHO-U30JISIIIUOHHBIE paboThl — OJIHO M3 OCHOBHBIX CPEJICTB pealu3alvu
IIPOEKTOB Ppa3pabOTKH MECTOPOXKACHUS IO OOECHEUSHHIO ONTHMAIIBHBIX YCIOBHH paOOTHI
IOPOAYKTHUBHOIO IUIACTa, JOCTH)KEHUS MAaKCUMaJbHOW BbIpAOOTKM (M3BJIEUYEHMs) 3allacoB
YIJIEBOAOPOJHOTO CHIPBS, PEIICHHs 3a7ad 10 OXpaHe Henp W OKpyxkaromeid cpensl. K Hum
OTHOCATCS: M3OJALMS IUIACTOBBIX M IOCTOPOHHMX BOJ|, OTKJIIOYEHHE IUIACTOB U OTAEIbHBIX
O0OBOJIHEHHBIX HWHTEPBAJIOB IUIACTA, HWCIPABJICHHWE HETEPMETHYHOCTH IEMEHTHOTO KOJIbIIA U
UCTIpaBiieHue 1e(EKTOB IKCIUTYaTallHOHHONW KOJIOHHBI (BOCCTAHOBJICHHUE €€ LIEJIOCTHOCTH).

Bce paboThl 10 TekyieMy peMOHTY CKBaXHMH HE3aBUCHMO OT criocoOa mo0brdu HeTH
CBSI3aHBI CO CITYCKOM M MTOJIEMOM IOA3EMHOT0 000pyA0BaHUs (TPYOBI, IITAaHTH, UX y3JIBl U T.1.),
a TaKke WMHCTPYMEHTOB M TNpHUcTocoOseHuil. [1oaToMy K OCHOBHBIM IPH TEKyIIEM PEMOHTE
otHOCAT paboTel o CIIO (cmyckomoabeMHBIM OIEpaIUsaM), MOHTaXY U pa300pKe YCTHEBOTO
00opyIoBaHuUs.

I1n1aHOBO-IpeAYNPEAUTENbHBIN - TEKYIIUH PEMOHT CKBaXKHH, 3aIUIaHUPOBAHHBIH 3apaHee,
NPEYCMOTPEHHBIH MECSIYHBIMHU M JIEKATHBIMH TpapUKaMH.

BoccTraHOBUTENbHBIM - TEKYIMIMHA PEMOHT, BBI3BAHHBIM HEMPEIBUACHHBIM PE3KUM
YXYIIIEHHEM YCTaHOBIIEHHOTO DPEXHMa pPa0OThl CKBAXHHBI WJIM BHE3AITHOW OCTAaHOBKH TIO




pPa3NUYHBIM TNpUYMHAM. MEXpPEeMOHTHBIM MepuoaoM paboTsl ckBaxkunbl (MPII) Ha3zbiBaroT
MPOJIOJKUTENIBHOCTh OKCIUTyaTallud CKBAXKHUHBI B CyTKax OT MPEAbIAYLIEr0 PEMOHTa J10
CJIEIYIOLLETO.

Buibl TEKyIIero peMOHTa CKBaXKHUH:

TP1 - OcHaieHue CKBaXHH CKBOXHHHBIM O00OPYTOBAaHHEM IPU BBOJIE B AKCILTyaTaIHIO
(u3 OypeHus, OCBOCHHUS, O€3CHCTBYUSA, KOHCEPBALIUN )

TP2 - [lepeBoj CKBaKUH HA IPYroM crocod 3KCIuTyaTaluu

TP3 - Ontumuszaius pexxuma dKCITyaTaluu

TP4 - PemoHT ckBaxkuH, o0opynoBanabix [III'H

TPS5 - PemoHT ckBaxkuH, o6opynoBanHbeix DI[H

TP6 - PeMOHT (hOHTaHHBIX CKBa)KUH

TP7 - PeMOHT raznuTHBIX CKBaKUH

TP8 - PeBusus u cMeHa 000pYyIOBaHMS ApTE3UAHCKUX ¥ MOTJIOMIAIONINX CKBAKUH

TP9 - Ounctka u mpomMbIBKa 32005

TP10 - OnbITHBIE paOOTHI 11O UCTIHITAHUIO HOBBIX BHJIOB TIOJI3EMHOTO 000PY/IOBaHUS

TP11 - IIpouune BumbI paboT

OT kauecTBa U CBOCBPEMEHHOTO IPOBEACHMS TEKYIIETO PEMOHTa BO MHOTOM 3aBHCHT
MPOJOHKUTENHFHOCTD PA00THl CKBaKUHBI HA 33JJAHHOM TEXHOJIOTHYECKOM PEKHIME.

Bonpocsl u 3a1aHusn:

1. EnuHuipl peMOHTHBIX paboT pa3IMyHOrO Ha3HAYEHUs

2 [TonsiTve TEKyIIEro peMOHTa CKBaXKUH

3. Buzpl Tekymiero peMoHTa CKBaXXUH

4 O6opynoBaHle U HHCTPYMEHTBI, IPUMEHSIEMBIE [P PEMOHTE

IIpakTuyeckoe 3ansTHe 2
Buabi paéoT no KanUTaJAIbHOMY PEMOHTY CKBAKUH

KanuranpaeiM_peMonToM ckBakuH (KPC) Ha3bIBaeTCsi KOMIUIEKC palOT, CBSI3aHHBIX C
BOCCTaHOBJIEHHEM PAa0OTOCIIOCOOHOCTH OOCAHBIX KOJIOHH, LIEMEHTHOIO KOJIbLa, MpU3a00iHOM
30HbI, JIMKBHJALMEH aBapuil, CIHYCKOM U TMOABEMOM OOOpYIOBaHUS TMpU pa3leiabHON
DKCIUTyaTallMH U 3aKayKe, a TAKXKe JIMKBUALUEH CKBaXKUH.

K kanutampHOMY pPEMOHTY TakK€ OTHOCSTCS 3ape3ka U OypeHHe BTOpPOro CTBOJIA,
JUKBUAALUS aBapHi C MOJI3eMHBIM 000PY/I0BaHUEM, YCTAaHOBKA U U3BJICUEHUE NTAKEPOB U MHOTHE
Jpyrue paboThl, MPOBEACHUE KOTOPBHIX TpeOyeT KBATU(PHUIMPOBAHHBIX HMCHOIHUTENEH, 3HAHUA
MU 000pYyIOBaHUS ¥ TEXHOJIOTUYECKUX MTPOLIECCOB.

OCHOBHBIE BUIbl KAIUTAIILHOTO PEMOHTA:

KP1 - PeMOHTHO-U30IIMOHHbIE PAaOOTHL, B T.4. OTKJIFOUEHUE OTAEIbHBIX OOBOJIHEHHBIX
MHTEPBAJIOB IJIACTa, OTKJIIOYEHHE OTIENbHBIX IUIACTOB, HCIPABIECHUE HErEePMETHYHOCTH
LIEMEHTHOI'O KOJIbLa, HApAIlMBAaHUE [IEMEHTHOTO KOJIbIIA 32 KOJIOHHOM.

KP2 - Ycrpanenne HerepMeTUUHOCTH 3KCIUTYaTallHOHHOW KOJIOHHBI.

KP3 - Ycerpanenue aBapuil JONYIIEHHBIX B IPOLIECCE IKCILTyaTAllMd U PEMOHTA CKBaKHH.

KP4 - [lepexon Ha 1pyrue TOpU30HTHI U TPUOOIIEHKE TJIACTOB.

KP5 - Buenpenne n pemoHT yctaHOBOK Thiia OP3, OP3, makepoB-oTcekarenen

KP6 - Kommiekc moa3eMHbIX paboT, CBSI3aHHBIX C OypeHHeM

KP7 - O6paboTka mpu3abOWHON 30HBI

KP8 - UccnenoBanune CKBakUH

KP9 - IlepeBoj CkBa)KMH Ha UCIOJIB30BaHUE MO IPYTrOMY Ha3HAYEHUIO

KP10 - BBoz B 3KCIulyaTaliMio ¥ pEMOHT HarHETATENbHBIX CKBaXKUH

KP11 - KoHcepBanus 1 pacKOHCEpBaLWsl CKBaKUH




KP12 - JIukBuganus CKBaKUH

KP13 - ITpoune Bumb1 pabot

OO6opyioBaHNEe U MHCTPYMEHTBL, TPUMEHIEMbIC IPU PEMOHTE

JUis  CIyCKONOJBEMHBIX — OINEpaluil MPUMEHSIOT TIPY30MOABEMHBIE COOPYXKEHU,
3IIEBATOPBI, CHIAiiIepbl, TPYOHBIE U IITAHTOBBIC KIIFOUH, aBTOMATHI.

I'py3onoovemnoe coopysicenue — BBIILIKA, KOTOpasl yCTAaHABIMBACTCA Ha IUIOIIAIKE Haj
YCThE€M CKB@KMHBI. BBIMIKM MOTYT YCTaHABIMBATHCS CTAIMOHAPHO WM BXOAAT B KOMIUIEKT
arperarta I0/13¢MHOT'O PEMOHTa CKBa)XKMH U MOHTUPYIOTCS HaJ| YCThEM CKBa)KMHBI TOJIBKO IIpU €&
pEMOHTE.

Onesamopubl peAHA3HAYAIOTCA 1J1s 3aXBaTa U yaep:kaHus ux Ha Becy npu CIIO.

Cnaiidep ciy>xut Jjis 3axBata M yaep:kanus Ha Becy kononHsl HKT mpu cnycke unu
HObEME U3 CKBAXKUHBI.

Tpyonvie k104U U WMAH208ble KAI0YY UCTIONB3YIOT JJISl CBUHYMBAHUS M Pa3BHHYUBAHUSA
HAaCOCHBIX TPYO.

Jns MexaHu3auuu paboT 1O CBUHYMBAHUIO M DPAa3BHHUYMBAHHUIO TPYO, a TaKke s
yJiepKaHHsl KOJIOHHBI TPYO Ha BECy IPUMEHSIOT aBTOMAThl IOJJ36MHOI'0 PEMOHTA.

Jlisi TOBUJIIBHBIX Pa0OT MPHUMEHSIOT TPYOOJIOBKH, OBEPUIOTHI, KOJOKOJIA, METUHKH,
KPIOYKH, YIOUKH, €pIlIU, MArHUTHBIE (hpe3ephl.

JUJ1s1 JIOBJIM HACOCHBIX IITAHT IPUMEHSIOT IUTUTICOBBIE MY(THI.

Jlomo mnepdopaTtopoB, Kalenss M CTaJbHOIO KaHaTa MPOBOAAT PA3JIMYHOTO poJa
KPIOYKaMH, YAOYKaMH U epIIaMHu.

Jlist J10BJIM HEOOJBIINX METAIUIMYECKUX IPEAMETOB IPUMEHSIOT MarHUTHBIN (pesep.

[Ipu BeIONHEHMH PA0OT MO KANMHMTAIBHOMY PEMOHTY CKBKHH HCIIONB3YIOT TaKkKe
o0opynoBaHue Uil BpALEHUS HHCTPYMEHTA, LEMEHTHMPOBOYHBIE M HACOCHBIE YCTaHOBKH,
[IEMEHTUPOBOYHBIE M NTECKOCMECHTEIIbHBIE MAIIMHBI, OJIOKK MaHU(OIIHI0B.

K obopynoBanuto [uis BpallleHUs UHCTPYMEHTa OTHOCSTCS pOTOpBI BEPTIOrU. Pomop
npeHa3HaueH IS BpalleHuss OypHIbHOTO MHCTPYMEHTA U yJIepKaHUs Ha BECYy KOJOHHBI TPYO
npu CIIO. Bepmawoe mnpeqHasHaueH A yJep)KaHMS Ha Becy Bpallarollerocs OypUIbHOTO
WHCTPYMEHTA U TIOABOIA TPOMBIBOYHOM KHUIKOCTH OT HACOCa B KOJIOHHY TPYO.

Llemenmupogounvie azcpecamel  CIyXaT A TPUTOTOBICHUS, 3aKAauMBaHUS H
NIPO/IaBIMBAHNS TAMIIOHAXKHBIX U IPYTUX PACTBOPOB B CKBAXXHHY, JJISl IPOMBIBOK CKBXXHH Yepe3
CHYIIEHHblE B HHUX TpyObl, 0OpaOOTKM NpU3a0O0NHHON 30HBI IJIacTa, ONPECCOBKU TPyO U
000pyT0BaHUs.

Jns mpoBeneHHus pabOT MO BO3ACWCTBUIO Ha NPHU3a00MHYI 30HY IUIacTa C LENbIO
UHTEHCUUKAIMKU A00bIYM HePTHU M ra3a U paboT MO OrpaHUYEHMIO MPUTOKA IUIACTOBBIX BOJ
UCTIONB3YIOT HACOCHBIE YCTaHOBKH.

Ileckocmecumenvnas ycmanoéka WCIONB3YeTCS s TPAHCIOPTUPOBaHMS MECKa,
MPUTOTOBIICHHS MTECYAHO — )KUIKOCTHOW CMECH M MOJIau €€ Ha MPHEeM HAaCOCHBIX arperaTtos Ipu
THJIPABIMYECKUX Pa3pbIBax IJacTa, IPOBEACHUH Pa3IMYHbIX ONEpaLnii, BKIIFOYAIOIUX 3aKauKy B
CKBa)XXHMHY CHIITYYHX, TPAaHYTHPOBAHHBIX MaTEPUAIIOB.

Bnoku manugonvooe nipenHazHaueHbl 411 OOBA3KH HACOCHBIX YCTAHOBOK MEXy co00il u
C YCTBEBBIM 000pYIOBaHHEM TP HATHETAHUH JKUAKOCTH B CKBOKUHY.

Aepecam A-50 YV npenHasHaueH AN OCBOSHHMS M PEMOHTAa HE(TAHBIX, TA30BBIX U
HarHeraTeNnbHbIX CKBaKuH ¢ mpoBeaeHueM CIIO ¢ HKT u OypunbHbIMH TpyOamH, TpPOMBIBKH
necyaHbIX MPOOOK, TIYIIEHUS! CKBAXKHH, LUPKYJSALMUA MPOMBIBOYHOTO pacTBopa Npu OypeHuH,
¢dpe3epoBaHUM U pa30ypHBaHWU IIEMEHTHBIX CTAKaHOB, JUIS MPOBEACHUS JIOBWIIBHBIX U JIPYTHX
paboT 1Mo IMKBUIAIMY aBapuil B CKBaXXKHHAX. Bce MeXaHM3MBbI arperaTta CMOHTUPOBAHbI Ha I1aCCH
KPA3 — 250 c momorpesarenem [TK]] — 44 —I1.




B kauecTBe mpuBOAA HACOCHOTO OOOPYIOBAHUS HCIIONB3YETCS XOJOBOW JBHUraTeib B
arperate maccu KPA3 — 250. MomHOCTh OT JaBHrareisi oTOMpaercs depe3 KOpoOKy oTOopa
MOIIIHOCTH, HaXOAsIIENCsl Ha pa3laTOYHON KOpOOKE aBTOMOOMIISL.

B pabGouem mosioxkeHMH MadTa OJHOI CTOPOHBI OMHpaeTcs Ha JedenKy, Ipyroi uepes
JIOMKpaT — Ha TPYHT. YCTAHOBKY MayThl M3 TPAHCIOPTHOIO IOJIOKEHUS B BEPTUKAIBHOE —
pabouee U OOpaTHO MPOBOIAT MOCPEICTBOM JIOMKPATOB, IMJIMHIAPHI Y KOTOPBIX 3allUIICHBI
KOKyxoM. KpoHOIOK MauTel M TajeBblii OJOK OCHAIIEHBI TalleBEIM KaHatoM. Ha wmaute
pa3MelIeHbl Mo/IBecka KIIIoUeil U mojaBecka OypoBOro pykaBa, KOTOPBII COETUHSETCS C HACOCOM
npu nomoiy Manudoabaa. [Ipr He0OXOAUMOCTH K TaeBOMY OJIOKY MOXHO MOJBECUTH BEPTIIIOT
¢ KBagpaTtHOM wmraHro. Harpyska Ha kproke ompenensercs Mpu IMOMOLIM MHIUKATOpa Beca,
YCTaHaBIMBAEMOI'0 Ha «MEPTBOM» KOHIIE TAJIEBOTO KaHaTa. B TpaHCIOPTHOM MOJIOKEHUH MadTa
OMMPAETCs Ha MEPEAHIO ONOpY, pa3MEUICHHYI0 Ha mepenHeM Oydepe, rae TakkKe HaXOIUTCS
Oasnka 1Jis KPEIUICHUS! CHJIOBBIX OTTSKEK, M HAa CPEIHIOI0 OMOpYy, HAa KOTOPOH YyCTaHOBJIEHa
BCIIOMoOrarenpHas ajekrponedenka. ['uapocucrema odbecriednBaeT MUTaHUE THIPOPACKPETIUTENS
Y THAPOMOTOpA.

B cocraB ycTaHOBKM BXOAMT TaKkXe DJIEKTPOOOOPYIAOBaHUE, Yy3€l YIPaBICHUS U
OCBEIIICHUS IIIaCCH, YCTAHOBKA 3aMlaCHOTO KOJIeca U TUIOIAIKU OTepaTopa.

Y CcTaHOBKY BBIIIKH B BEPTHKAIBHOE U TOPU3OHTAILHOE MOJIOKEHUE MPOBOJIAT MPHU paboTe
KOpOOKM Tiepeiad aBTOMOOWIISI Ha TIEPBOU Iepenadye W MPU OJTHOM BKIIOYCHHOM MacJIOHACOCE.
['unpocucrema 3anonHseTcs npo@uiabTpoBaHHbIM MacioM BMT 3 anisg paGoTsl pu TemmepaTtype
okpyxaromieii cpensl or -50°C mo +65°C. ITHeBMocHcTeMa arperata CHaOXKaeTcs CHKATHIM
BO3/1yXOM OT JIByXUMJIMHAPOBOI'O JBYXCTYIIEHUATOr0 KoMipeccopa M155 — 2B 5.
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Pucynok 2.1 - Arperatr A-50 ¥
1 - mepenHss onopa; 2 — MPOMEXYTOUHasl onopa; 3 — Komrpeccop; 4 — TpaHCMHUCCHS; 5-
POMEXKYTOUHBIM Baj; 6 — TUAPOUMIMHAP MOAbEMA BBIINIKH, 7 — OTpaHUYUTENb MOJAbEMa



KpIOKOOJIOKa; 8 — taneBas cuctema; 9 — nebeaka; 10 — Beimka; 11 — mynsT ynpasnenus; 12 —
ONOpPHBIE TOMKpaThl; 13 — potop.
Bonpocs! u 3a1anus:

1. EnuHuis! peMOHTHBIX paboT pa3IMyHOIO Ha3HAYEHUs

2 [TonsiTHEe KaUTaIBLHOTO PEMOHTA CKBAYKUH

3. Bupl kanuTaabHOro peMOHTa CKBaKUH

4 O6opynoBaHue ¥ HUHCTPYMEHTHI, IPUMEHSEMBIE [P PEMOHTE

IIpakTnueckoe 3ansaTHe 3
TexHoJiornyecKue onepauuy Npu peMOHTe CKBasKHH. 3ape3Ka BTOPOro CTBOJIA

Ecnmu no kakum-muO0 TEXHUYECKUM NpUYMHAM He YHa€éTcsi BOCCTAHOBUTH CTBOJI
CKBA)KUHBI, 3a0ypHUBatOT BTOPOM cTBOJ. HakomyieHHBINH ONBIT MOKa3all, 4YTo 3ape3Ky U OypeHue
BTOPOI'O CTBOJIa MOXKHO IPOM3BOJUTH MPAKTUUYECKU BO BCEX CKBAXMHAX M INPH JIFOOBIX TOPHO-
T'COJIOTMYCCKUX YCIIOBHUAX.

Mertona 3ape3ku 1 OypeHHs BTOPOro CTBOJIA 3aKJII0YAETCS B CEIYIOIEM:

— o0ceryercs TEXHUYECKOE COCTOSIHUE KOJIOHHBI;

— BBIOMpAETCs METO/L U MHCTPYMEHT JJISl BBIPE3KU «OKHAY;

— YCTaHaBJIMBAETCS IIEMEHTHBII MOCT Ha TpeOyeMoii riryouHe;

— BCKPBIBAETCS «OKHO» B KOJIOHHE;

— 3a0ypUBaeTCsl BTOPOM CTBOJI JI0 3aJJaHHOM TTTyOUHBI;

— MPOBOAUTCS KOMITJIEKC re0(pU3NIECKUX UCCIIEJOBAHUH 110 CTBOJIY CKBAYKUHBI;

— IPOM3BOAMUTCA CITYCK «XBOCTOBUKa. [Ipyn HEOOXOAMMOCTH POU3BOAST
LIEMEHTUPOBAHKE, OIIPECCOBKY U MEePPOPaLUIO «XBOCTOBUKAY.

3AJTAYA. OmnpenenuTs 1IMHY "OKHA", BCKpBIBAEMOT0 KOMOWHUPOBAHHBIM paiidepom B
AKCIUTYaTal[MOHHOM KOJIOHHE. B CKBakMHYy chyllleH >keno0000pa3Hblil OTKJIOHUTENb C YIJIOM
cKoca KinHa o. Paboune xapakTepucTHKH paildepa u pazMepbl 00caJHON KOJOHHBI TPUBEICHBI B
tabmuue 3.1.

HcxonHble JaHHEBIE:

JMaMeTp SKCIUTyaTallMOHHOM KOJIOHHBI Dok = 168 MM; Haubonbmmii auamertp paitdepa 142
MM, HanMeHbIHH — 50 MM, jyuHa — 420 MM B Ta0imie 3.2.

Tabnuia 3.1. — TexHuyeckue XapakTepUCTUKU paiiOepoB
Haumenosanue Y CII0BHBIN THAMETP KOJIOHHBI, MM
168 219 273

HauOonbimii quametp, di, Mm 142 193 245
Haumenpmii iuametp, dz, MM 50 60 80
Pabouas juimHa paitdepa, h, Mm 420 440 520
Tonmuna CTEHKH o0canHoi 7,8,9, 10
KOJIOHHBI, MM

1. JlnHa «okHay ompenenseTcs mno popmyre:

d, —d
L=D Ctgoc—l_—2+h (3.1)
BH 2sina 2



1€ Dpx — BHYTPEHHMI JUaMETp 3KCIUTYyaTallMOHHOM KOJIOHHBI, MM;

O — YIoJl CKOCa KJIMHa B Irpagycax;

d1, d2 — HanOoONBIIMI ¥ HAUMEHBIINI TMAMETPBI paiidepa COOTBETCTBEHHO, MM;

h — paGouast JHa paiibepa, MM.

142-50 420
IIpumep pelenus: L=150-22,9—2 00436+ > = 2590 yy
1
Tabnuma 3.2 — BapuanTsl 17151 pacuéra 3a1auu
N Haunmeno
T 11112
HHapaMGTpl2345678910111213141567890
OB
]_ymJI Ol o | S| o|lo|o|o|lo|loc|o|o|o|lo|o|o|oolo oo
ckoca NN R R RN Y R RN RN DN R RN - RN RN RN W =X
KIIMHA (@\ (@) N AN AN N M M ™M (92 (92 [@\l — [\ [\ M| O N N ™M
YcnoBH
2 bIH [o0] (o] M| O] O M| O O M (2] ™ [00] [o0] ™ ™ D OO O O M
mamerp | 31 (N 9| NN 9N &N RS]S9 ]| Q|8 &S9K
KOJIOHHBI
D, MM
TonmmH
a CTEHKHU
3 |obcamo | g 4o 79| 7|8|0|t|o| 8| 7|87 |0|9|8|l7|} 87
i 0 0
KOJIOHHBI
S, MM
Bonpocs! u 3axanus:
1. Meron 3ape3Kku BTOPOTO CTBOJIA
2. Ha3nauenue paiibepon
3. Omnpenenenue HMHBI "OKHA", BCKPBHIBAEMOIO0 KOMOWHHUPOBAHHBIM paiidepoM
DKCIUTYaTallMOHHOM KOJIOHHE
4. [loHsITHE «YUIICTOK»
IIpakTnyeckoe 3ansaTue 4
Hcnpasienne 1e)eKTOB B KOJIOHHE
K nedexram, KOTOpble MOXKHO YCTPaHUTh, OTHOCSTCS] CMATHE U CJIOM 00CaTHOM KOJIOHHBI.
BennuuHa cMATHS KOJIOHHBI MOXKET OBITh pPa3iIMYHOW, M OLIEHMBAETCS OHA IO HM3MEHEHUIO
BHYTPEHHETO JIMaMeTpa KOJIOHHBI.
Ecnu cMaTHS 10 JyTMHE paBHBI OTHOMY-JIBYM Hapy>KHBIM JJHaMeTpaM 00CaJHOM KOJOHHBI
Y B pe3yJIbTaTe BHYTPEHHUHN quaMeTp cy3uics 10 0,85 HOMUHaIbHON BETMYUHBI, TO TAKAE CMATHUS
CUUTAIOTCS HEOONbUMUMU UNU HEZHAYUMETbHBIMU.
CMATHS CUMTAIOTCS 3HAYUMENbHbIMU, €CITU OHU 1O JJIMHE paBHbl TpeM — JBajlaTH

nuaMeTrpaM (1 6osee) 06cagHbIX TPYO U BBI3BIBAIOT CY>KEHHE UX BHYTpeHHEro auametpa 10 0,8 u
MeHee ero HOMUHAJIbHOU BEIMYMHBL. B 3aBUCMMOCTH OT BEIMYUHBI CMATHUS IPUMEHSIOT TOT WU

WHOW BHUJI UYHCTPYMEHTOB.




[lepen Hagamom paboT MO UCHpPABIECHUIO NedeKTa KOJOHHBI HEOOXOAMMO YCTaHOBUTH
MPUYMHBI CMSTHS U B JaJIbHEHIIIEM PEyCMOTPETh MPOBEACHUE MEPOIPUATUH, YCTPAHSIIOLINX HX
(YKperieHne CTEHOK CKBaXKUHBI C MOMOIIIBIO CITYCKa JIOMOJIHUTEIbHON KOJIOHHBI UJIU CITyCKa KO-
JIOHHBI «IETY4KH»). CMATHS B 00CaIHBIX KOJOHHAX IOCIIe 00CIEeIOBaHMS U YCTAHOBJICHHS MECTa
U CTeneHu Jae(eKTa HMCIPaBISIIOTCS C TaKUM PacueToM, YTOOBI CITYCKaeMbIE BITOCICACTBHH B
CKBOKMHY HWHCTPYMEHTBHI MNpPOXOAWSIU cBoOonHO. McmpaBneHue mecta CMITHS B KOJIOHHE
MPOU3BOJIAT CIPABOYHBIMH JIOJIOTAMU, TPYIICBUIHBIMU M KOJIOHHBIMU KOHYCHBIMH (ppezepamu.
HcnpaBnenue HaYMHAIOT UHCTPYMEHTOM, TUaMETP KOTOPOro Ha 4—>5 MM 00JIbIIIe MUHUMAJIBHOTO
JIMaMETpa MPOXOJHON YaCTH B CMSTOM YaCTH KOJIOHHBI.

[Tocrne criycka HHCTpYMEHTA 10 HEOOXOAMMOM MTyOHHBI HAYMHAIOT BPAIllaTh €r0 POTOPOM,
OJIHOBPEMEHHO IPU 3TOM CKBaXXHMHY MPOMBIBAIOT. YacToTa BpaleHus potopa uzMensercst ot 40
1o 80 06/muH. [TpopaboTaB nepBbIM CIIPABOUYHBIM JIOJIOTOM CMSITBIN Y4acTOK 00CaHOM KOJIOHHBI,
WHCTPYMEHT MOAHUMAIOT U 3aMEHSIIOT CIPABOYHOE JIOJIOTO Ha JIPyroe, UMEIIIee JuaMeTp Ha S
MM Oosbiine, yeM mpenbiaymiee. (Ilo Mepe pacmmpenuss Mecta CMATHS, UCHOJB3YIOT OJHO 3a
JPYTUM CIIPaBOYHBIC JOJIOTA C YBETUYCHUEM AHAMETpa HA 5 MM.)

PaGora ¢ ouepeHBIMU AOTOTaMU IPOU3BOJUTCS TaK XKeE, KaK U C MEPBBIM.

Tak, nns ucnpaBieHus] CMATHI B 00cagHON KOJIOHHE auaMeTpoM 168 MM HCHOIB3YIOT
Ha0Op CIPaBOYHBIX AOJOT C HAPYKHbIMU quameTpamu 120, 125, 130, 135, 140 u 145 mm.

Ecimu mpu Gonmbmmx CMATHSAX 0OCATHBIX KOJIOHH JUIATEIbHAS
paboTa ompaBKaMH U CIPABOYHBIMU JIOJIOTAMH HE TMPUBOIHUT K
MOJIOKUTEIBHBIM pe3yjibTaTaM M MECTO CMATHUS MPOTHUPAETCS, TO
cMsiToe MecTo (pe3epyloT TIPYUIEBUAHBIMU WU KOJIOHHBIMU
bpesepamu.

I'pymeBuaHbIA (hpe3ep CycKarT MOOYEPETHO U MOpPa3MEPHO
Tak, 4ToOBl 0Opa3oBaJiCs MPOXOJ IS TPOIMycka MIablioHa TIOJ
HOMUHAJIBHBIN TuaMeTp 00caHON KOJoHHBI. OOpa3oBaBIIHiics nedeKT
HEOOXOAMMO 3allEeMEHTHPOBATh OT BO3MOXXHOTO TIPOHUKHOBEHUS
MIOCTOPOHHUX BOJ M OCBHIMaHus mopoasl. Eciu mocne nukBuaanuu
CMATUSI U30JUPOBATH JAEPEKT MyTeM IEMEHTaka He yaaeTcs, TO B
CKBKHHY CITYCKAIOT JOIOJHUTEIbHYI0 00caaHyi0 KoloHHY. Ecim xe
M0 KaKUM-JTHOO TEXHUYECKUM MPUYUHAM CITYCTHTH JTOTIOJHUTEIHHYIO
KOJJOHHY HEBO3MOJKHO, CKB@)XHHY BO3BpalllalOT Ha TOPHU3OHT,
pacIoIOKEHHBIN BhIIIe JedeKTa, WK 3ape3atoT U OypsT BTOPOU CTBOJ.

IleyaTty KOHYCHBIE

Hasnauenue:

Ileyats KOHyCHas IpenHa3HauY€Ha /i OINpPEAEIEHUS IOJOKEHUS HHCTPYMEHTa WU
000py1I0BaHUS B KOJIOHHE TPYO, a TaKkKe OINpeesICHHs 1e(PEKTOB KOJTOHHHBI.

KoHncTpyknus:

[Teuats mpencraBnsier w3 cebs KOpHyc, 3alUTBhIA CBHUHIIOM. JI7s mpenoTBpalieHus
OTJIEJIEHHS] ¥ IOBOPOTA CBUHIIA HA KOPILYCE MPEyCMOTPEHBI KOJIBLIEBBIE BHICTYIIBI C MTA3aMH.

3anaua 4.1

B ckBaxuHy, HMMEIOLIYI0 SKCIUIyaTallMOHHYIO KOJOHHY AMaMeTpoM 168 MM,  1is
YCTaHOBJIEHHS MecTa Jle(heKTa CIyCTUIIM KOHYCHYIO niedaTs nuamerpoM 140 mwm. [Ipu eé€ cycke ¢
riyounsr 11=1128 no 12=1130,5 M no uHIMKaTOpPY Beca ObLIM OTMEYEHBI MOCAAKH HHCTPYMEHTA.
[Tocne mogpéma muaMeTp medatu okaszayucs paBHbIM 117 mwm. TonmuHa CTEHKH KOJOHHBI O
cocraBuna 10 mm. OnpeieanTh CTENEHb CMATHS KOJIOHHBI.

Pemrenne:

ITo TexHUYECKOM JOKYMEHTALIMM HAXOAUM TOJILUHY CTEHKH KCIUTYaTallMOHHOM KOJIOHHBI
Ha rioyoune 1128 m.




agbrwbnE

CremneHb CMATHS KOJIOHHBI orpenenseM mo ¢popmynam (4.1) u (4.2):

noabEMa, M.

n=l/D,

d
n = H/dsa

rae | — nnuHa 1eopMUpOBaHHOM YaCcTH KOJIOHHBI, M ; D — HapyXHbI TuamMeTp 00caaHOM
KOJIOHHBI, M; O, — BHYTpEHHUH quaMeTp 00CaJHON KOJIOHHBI, M; O, — qHaMETp MeyaTu IMocie

I=1130,5- 1128 = 2,5 m
ni=2,5/0,168=14,9
n.=0,117/0,148 = 0,79
T.e. cmsaTue 3nauntensHoe. [1o pesynbpraram pacuera n3o0pa3uTe CBOE CMSITHE, OTMETHTE
Ha PUCYHKE HaWJEHHBIA N1 U N.

(4.1)
(4.2)

Hcxonnbie nannbie ais pemeHus 3anaun 4.1 npusenens! B Tadmune 4.1

Tabmuna 4.1 — VicxoaHble JaHHBIE U151 PENICHUS 33/1a4H

[TapameTp l1 M I, m D, mm S, Mm dn, m
Bapuant

1 1130 1133,5 178 7 98
2 1129 1131 146 8 99
3 1125 1130,3 194 9 117
4 1128 1130,8 168 7 118
5 1127 1131,6 178 8 122
6 1126 1130 194 9 125
7 1127 1129,7 168 8 95
8 1128 1131 146 9 100
9 1130 1132,4 168 10 117
10 1129 1133 168 8 118
11 1125 1129,1 178 9 122
12 1126 1129,1 194 10 125
13 1127 1130,6 168 6 99
14 1129 1131,3 168 7 100
15 1128 1131 178 8 108

BOl'[pOCbI K IPAKTHIE€CKOMY 3aHATHIO 4
Bunpr ,[[e(l)CKTOB B KOJIOHHC

Bunnl cmartus

[TocnenoBarenbHOCTh PabOT MO UCTIPABIECHUIO edeKTa
['pyiieBuHbIE U KOJIOHHBIE (pe3epbl

IIeuats KOHYCHas — Ha3HAYCHUC, KOHCTPYKI .

IIpakTH4yeckoe 3ansaTHE 5

5.1. OnpeneieHue BHICOTHI HEMEHTHOI0 MOCTA

Pacuér BBICOTBI MOCTa HEOOXOAMMO MPOM3BOJIUTH MCXOAS W3 YCIOBHS OOECHeueHHs
COOTBETCTBYIOIIEH T€PMETHUYHOCTH, HECYIIEH CITOCOOHOCTH M JUIsl ciaydasi 3a0ypUBaHHsI HOBOTO

CTBOJIA.




BrIcOTy IIEeMEHTHOTO MOCTa PEKOMEHIYeTCsl ONPEAeIsATh o hopmye:
_ P
[aP]
rie P — makcumanbHas BenMYMHA Tepenajia AaBJICHUs, ACHCTBYIOLIash Ha MOCT NpPU €ro

HCIIBITAHUHW WA SKCILTyaTalluu, AP — IIOHYCTI/IMBIP'I rpaJuUCHT OaBJICHUS.
HpI/I 3a6ypI/IBaHI/II/I HOBOI'O CTBOJIa BBICOTA MOCTa ONIPCACIACTCA U3 BBIPAKCHUSA!

h, =185.D. /a; | (5.2)

rae D¢ — nmuameTp CKBaXHHBI; Oi — MTHTEHCUBHOCTh HCKPUBIICHUS CTBOJIA CKBAXXUHBI, TPaJI/M.
3AJIAYA 5.1. Onpenenuts mapaMeTpbl IEMEHTHOT'O MOCTa B CKBaKHHE I1youHoi H. Moct
HEO0OXOJUMO YCTaHOBUTH B IKCIUTyaTallMOHHOW KoJoHHE AuamerpoM Dc Han 3oHO# ¢dunbTpa B
unrepBaie 967--947 m. HKT nuamerpom 0. ciiyiieHsl Ha riyouny Hen.wkm = 967 M.
Pacuérnbie mapameTpsl mpuBeaeHBI B TaOHIE 5.1.
IIpumep pacuéra:
1. Onpenensiem BeicoTy MocTa hy o hopmyite (5.2).
2. OmnpenensieM TpedyeMblii 00bEM IIEMEHTHOT'O PacTBOPA MO GopmyIe.

V,,=hsS,+V, (AV+C,+C,), (5.3)

rue Vip. — 00BEM LIEMEHTHOTO PacTBOPa;
hu — BbICOTa MOCTA;
Sy — IUIOIIA/Ih TIOTIEPEUHOT0 CEUEHUS IKCIUTYaTallHOHHOM KOJIOHHBI;
Vip — BHyTpeHHUN 00béM HKT;
AV — OTHOCUTEIBHBIN 00BEM IIEMEHTHOTO pacTBopa, octapisiemoro B HKT.
OtHocurenbHbINH 00BEM, ocTaBisieMblii B HKT, onpenensercs o gpopmyie:

(5.1)

h MSTp

AV =C, +C, + , (5.4)
VTp

rie C1, C2 — ko03hQUIMEHTHl NOTEPh TAMIIOHAXKHOT'O pPAacTBOpa Ha CTEHKaX TpyO U IpH

CMEIIMBAHHUH C TIPOAABOYHOM ®)uaKocThI0. [Tpuanmaem: C1=0,011; C>=0,02.

Smp - mnomanp sxuBoro cedenns HKT; Smp = 0,785*duxm?;, Vmp — BayTpennuii 06sém HKT;

Vmp = Smp*Hmp.

O06BEéM npoaBoyHOM )xuaAKoCcTH, 3akaunBaemoil B HKT, onpenenstor no ¢popmyie:

vV, =V, ([1-AV), (5.5)
HOTpe6HOG KOJIMYCCTBO CyXOro H€MEHTa OIIPECACIIAOT 110 (l)OpMy'J'IeZ
1
Q=g PV 5)

rie M — BoJOLIEMEHTHOe oTHoIeHue, M=0,5;
Prp — TIIOTHOCTH IIEMEHTHOTO PAacTBOPa, KI/M°.
Tabnuua 5.1 — PacuéTHble mapameTpbl

No HanMeHOBAHHTE BapuanTsl 3HaueHnH

/i napamerpa 1 2 3 4 5 6 7 8 9 0/11]12]13
1. Huamerp
ckBaXHHBI — Do, 11 | 12 | 14 | 14 | 16 | 17 | 19 | 21 | 11 | 12 | 14 | 14 | 16
MM 4 7 0 6 8 8 4 9 4 7 0 6 8
2. MHTEHCUBHOCTD

ai, Tpag/m

uckpunennss — | 0,2 020304 /05(01/02|03|02(01|04|03|04




3. I'ybuna 10 | 11 | 12 | 13 | 14 | 15|16 | 17 | 11 | 12 | 13 | 14
CKBAXHMHBI —H, M | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 0O | 00 | 00 | 00 | 0O | 00

4. Buyrpennuit
auamerp HKT— | 40 | 50 | 62 | 59 | 76 | 89 | 50 | 62 | 40 | 50 | 62 | 59

duxm, MM
5. | TonmmHAa CTEHKH 6 7 8 9 |10 |11 | 12|12 | 7 8 9 |10
OK, - S, Mmm
6. IImoTtHOCTB

LIEMEHTHOT'O 18 | 17 | 17 | 16 | 16 | 17 | 18 | 16 | 17 | 17 | 17 | 16
pactBopa—p 1.p., | 00 | 00 | 50 | 50 | 00 | OO | OO | OO | OO | 50 | 00 | OO
Kr/m3

5.2. OnpenesieHne CHUKEHUS JABJIEHHUS HA IJIACT MOCJIe MOABEMA IPOMBIBOYHbBIX TPYO

3ANAYA 5.2. OnpenenuTs CHIDKCHHUE IaBJICHUS HAa MPOAYKTUBHBIN IUIACT TTOCIIE MOIBEMA
MPOMBIBOYHBIX TpyO. McxoaHble nanHbie Ui pacuéra npuBeaeHbI B TabI. 5.2.

IHopsinox pacuyéra:

1. Onpenenum Maccy MOAHITHIX U3 CKBAKUHBI KOJIOHHBI TPOMBIBOYHBIX TPYO:

M=Mi1+M2, (5.7)
rie M1 — macca kononasl HKT guamerpom di;
M3 — macca kosouubsl HKT nmuamerpom do.
Macca kononnsl HKT omnpenensiercs no ¢popmyie:

M, :m1L1+m2(L1/I) , (5.8)
rme My, Mz —wmacca 1 M HKT u My ThI, cOOTBETCTBEHHO (OTIpeIesseTcs U3 CIPaBOYHUKA TPYO
He(TAHOTO copTaMeHnTa, aBT. Caposia A.E.);

| — cpenusis mvHA OTHOM TPYOBI.
2. OmpenenumM 00bEM MOIHATOTO METaJlIa TPYyO

Vu=—", (5.9)

rie P — IWIOTHOCTH MeTamia Tpy6 (pm = 7850 xr/md).
3. OmpenenuMm CHIKEHHE YPOBHS OYypOBOrO pacTBOpa B BEpXHEH CeKIMH 0O0CaaHON
KOJIOHHBI 110 opMmyIie:

h=— (5.10)

rae  F — nmomans BHyTpeHHETO cedeHust 00caaHO KOJIOHHBI.
4. OnpenenuM CHIDKEHUE TaBIeHUS Ha 320011 CKBaKIHBI

AP =107 p; gh, (5.11)

Jlnst mpoBeieHus pacuéTa mpeaIaraeTcsi BOCIIOIb30BATHCS CIPABOYHUKOM TPYO
HeTSIHOTO copTaMeHTa o ooueit penakuueit A.E. Caposina. (tabmuust 8.1 u 17.2).

50




Tabmuna 5.2
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IIpumep pacuéra:
Ornpenenutb CHUKEHHUE JJaBJICHUS Ha MPOTYKTUBHBIN IJIACT TOCIIEe MOAbEMA
| = 2500 MeTpoB IPOMBIBOYHBIX TPYO.
Pewenue:
OmnpenensieM Maccy MOAHITON U3 CKBa)KUHBI KOJIOHHBI IPOMBIBOYHBIX TPYO

M =18,5-1150 + % -51+9,2- (2500 -1150) + % -2,4 =348331 kr

[TpuanMaemM uHY TPYOBI 8 M.
OmnpenensieM 00bEM MOJHATOTO MeTallIa TpyO

348331

V —
" 7850

OmnpenensieM CHUXEHHE YPOBHSI OYpOBOIO pacTBOpa B BEpXHEH ceKInu 00cagHON KOJIOHHBI
3,437-4
= T 251229,
314-0,15
OmnpenensieM CHUKEHHUE TaBJICHHS HA 3a00€ CKBAKUHBI
AP =107°-1320-9,81- 251,229 = 3,25 MIIa.

= 4,437 \3

Bompockl K IpakKTHYECKOMY 3aHATHIO 5

1. Yto Takoe eMEeHTHBIH MOCT?

2. Kak omnpenensieTcss BbICOTa lIEMEHTHOIO MocTa?

3. Kak onpenienuTh CHUKEHUE JABJICHUS HA MPOIYKTUBHBIN TUIACT MOCJE MOIBEMA TPOMBIBOYHBIX
Tpyo?

IIpakTnyeckoe 3ansTHe 6
IIpoexkTHpOBaHHUE COISITHOKUCIOTHON 00padOTKH

KucnorHoe Bo3zzelicTBME Ha IUIACT B KapOOHATHBIX KOJUIEKTOpAaxX SIBJISETCS OJHUM U3
pacpoCTpaHEHHBIX METOOB YBEIMUYEHUS POU3BOAUTEILHOCTH CKBAKUHBI BBUly MaJIbIX 3aTpar U
OTHOCHUTEJIBHOM IIPOCTOTHI mporecca. [lonnmanue nponeccoB U MEXaHU3MOB, ITPOUCXOJAIINX BO
BpEMsI pearupoBaHMsl MOPObI IIACTa ¢ KUCIOTHBIM PACTBOPOM, SIBJISIETCS OCHOBOIOJIATAFOIINUM JJIs1
€ro NMPaBWJILHOTO TUIAHUPOBAHMS U /TS TTOJTyYEHHs] MAKCUMAJIBHOTO 3¢ (deKTa OT BO3IeHCTBHUS.

OnTumu3zanusi mnpoiecca COJISHO-KUCIOTHOW OOpaOOTKM BO3MOYKHA IYTEM IPaBHUIIBHOTIO
noaoopa napaMeTpoB MpoIecca, OCHOBHBIMHU M3 KOTOPBIX SIBJISIOTCS O00BEM M CKOPOCTh 3aKaYKH
KHCJIOTHOTO PacTBOPA U €ro KOHILIEHTPAIMsI, a TAKXKe TUIT PEAKIIUH KHCIIOTHI C TOPOJOH.

Teopernyeckas 4acThb:

[IpoekTupoBaHe COJSHOKUCIOTHOW OOpaOOTKM CBOAMTCS K BBIOOPY KOHIEHTpaLUU
KHCJIOTHOTO PacTBOpa M pacy€Ty HEOOXOIMMOTro KOJMYECTBA TOBAPHOM KUCIIOTHI U XMMUYECKHUX
pEareHToB.

Hopma pacxojga KHCIOTHOTO pacTBopa V. coctaBmser 1 — 1,2 m® mHa omum numtp
oOpabaTbiBaeMOM TOJIIMHBI M1acTa. Torjga 00bEM KHCIOTHOTO pacTBOpa
V,=V,h, 6.1)

rne  h— oOpabaTbiBaeMbIii KHCIOTHBIM PACTBOPOM MHTEPBAJ MPOAYKTHBHOTO TIACTA.
OOBEM TOBapHON KUCIIOTHI

V, =V, X, (5,09%, +999) /[x, (5,09%, +999)], 6.2)

Iie  Xp, Xc — COOTBETCTBEHHO, O0BEMHBIE 10U (KOHIIEHTPALMK) KUCIOTHOTO pacTBOpa U
TOBapHOU KUCIOTHI, %o.

Ecnu B pe3ynbraTe XpaHEHUS U TPAHCIOpPTAa KOHLEHTPAIMsS KUCIOTHI U3MEHSETCS, TO C
y4ETOM 3TOTO N3MEHEHUSI 00BEM TOBApHOH KHCIOTHI PaCCUUTHIBACTCS 110 hopMmyIie



V,'=V,5,09% (5,09, +999) /[0, (205 —999)], (6.3)

rie  pis_— IWIOTHOCTH ToBapHoi kucnotsl mpu 15 °C (pacuér Benércs, mpuHHMas BO
BHUMAaHUE JIaHHbIE CBOET0 BapUaHTa);

Pus =Py +(267-107 p,, —252)(25-1), (6.4)

[Tpu pacuére ucnonb3yeTcs TeMIeparypa MpUTroTOBICHUS KUCIOTHI coraacHo Tadnuie 6.1.

I1€  pxt — IVIOTHOCTH KUCIIOTHI NPU TemrepaType 1.

B kauecTBe XMMHUYECKUX PEAareHTOB MPHU COJITHOKUCIOTHOW 00pab0TKE UCTIONB3YIOT
cTabuUIM3aTopshl (3aMEUTUTENU PEAKIIUN), HHTUOUTOPBI KOPPO3UHN U HHTEHCUPUKAaTOphI. B
TEXHUYECKOHN COJITHON KUCIIOTE OOBIYHO COJIEPKUTCS 10

0,4 % cepHOI KUCIOTHI, KOTOPYIO HEUTPAIU3yIOT JOOABKON XJIOPUCTOrO Oapusi, KOIUIECTBO
koToporo Gys paccuuThiBaeTcs Mo Gopmyse:

X
G,, =213V, —2-0,02|, (6.5)
XK
rae  a— o0bEMHAs OISl CEPHOI KUCIOTHI B TOBAPHOM COJIIHOM KUCIIOTE,
(a=0,4 %).
O06BEM xJTOpUCTOTO OapHst
Vx6 = Gx6/px6 ! (66)

Iie  pxs — IVIOTHOCTH PACTBOPA XJIOPHCTOTO 0apus, (pxs =~ 4000 kr/m>).
B kadectBe cra0mimsaTropa HCHONB3YIOT YKCYCHYIO KHCJIOTY, OO0BEM KOTOpOM
pPacCUYUTHIBACTCS 110 (bopMyne'

L =b.V /C... (6.7)

roe by« —HOpMa ,Z[06aBKI/I 100 % — noii ykcycHoit kuciotsl (by. = 3 %);
C,« — 00béMHas 10151 ToBapHO# ykcycHOM KucioThl (C,e = 80 %).
O0BEM nHrHOUTOpPA

vV,=bV,/C,, (6.8)

raue b. — HOpMa 100aBKK HHTHOKUTOPA, Y0.

Ecnu B kauecTBe HHTHOMTOPA UCTIONB3YyeTes peareHt B-2, To b, = 0,2 %;
C. — 00béMmHast 1oiist ToBapHOro uHruburopa, % (C, = 100 %).

O06BEM HHTeHCH(pHKaTopa

bV, /100, (6.9)

rne  bu, — HOpMa moGaBKM MHTHOUTOPA.
Ecnu B kauecTBe nHTeHCH(HKAaTOpa Hcnonb3yeTcs Mapsenan-K, o by, = =0,3 %.
OO0BEM BOABI U1 TPUTOTOBIIEHUS] KUCIIOTHOTO PacTBOpa

VK:VP—VK—(VM+VW+V14 +V.,). (6.10)

[Tops10k IPUrOTOBIEHMSI KUCIIOTHOTO pacTBOpa CIEAYIOLIUI: HAIMBAIOT B EMKOCTb BOAY,
00aBJISIOT K BOJIE pacuéTHble 00bEMBI HHTHOUTOPA Vi, YKCYCHOM KUCIOTHI V), @ 3aT€M pacuéTHOe
KOJINYECTBO TOBAPHOM COJITHON KUCIIOTHI, TIIATELHO MepEeMEINBast, 3aTeM J0OABISIOT XJIOPUCTHIN
Oapuii Vs um wmHTeHCcH(HUKaTOp V4, TIEPEMEIIMBAIOT PACTBOP W OCTABISIOT [JISI PEAKIUU H
OCBETJICHUS.

3AJAYA 6. PaccuurtaTh HEOOXOAMMOE KOJIMYECTBO PEAreHTOB JUJISl MPUTOTOBJICHUS
KHUCJIIOTHOTO pacTBOpa IpH 00paboTke KapOOHATHOTO MPOAYKTUBHOIO TOPU30HTA, BCKPBITas
tommuHa kotoporo h = 10,5 m. TexHuueckas coisiHas KHCIOTa UMEET KOHIEHTparuio 27,5 %;
TeMIepaTypa IPHroToBIeHHs KUCIOThI 15 °C; MI0THOCT CONAHOM KUCIOTHI an 25 °C cocraBnser
pr2s = 1134 xr/m®. KHCTOTHEIH pacTBOp HOMKeH UMeTh KoHneHTparmio 13,5 %. V,, =1,1. Ucxoxusie
JTAHHBIE JUI pelIeHus 3a1a4u B Tabmuie 6.1.

Pemrenne:

OOBEM KHCIOTHOTO pacTBOpa ONpezensieM 1o Gpopmyie:



V,=11-10,5=1155 »°.
PaccuutsiBaeM 00bEM TOBapHOM KUCIOTHI
V - 11,55-135(5,09-13,5+999) _ 1664835 _ 5
“T 275(509-27,5+999) 31321812
OnpeiensieM MIOTHOCTh KUCIOTHI Tipu t = 15°C
ps =1134+(2,67-107 1134 — 2,52)(25—15) =1139,08 xr/nd.

O6bEM ToBapHOit kKucioTsl ipu t = 15 °C
. 1155-5,09-13,5(5,09-135+999) 847400,81

3
02 M.

K = 5,31 M3.
1139,08(1139,08 —999) 159562,33
OmnpenenyM KOJIMYECTBO XJIOPUCTOTO Oapust
G, =213 11,55[0’4 185 o,ozj =434 r

WJIH €10 00BEM
434
4000

OnpenensieM 00bEM YKCYCHON KUCIIOTBI
3-11,55

VK

=11-107 M3

=433-10" 2

[To popmynam (6.8) u (6.9) paccuntbiBaeM 00bEM HHTHOUTOPA U HHTEHCU(DUKATOPA

v _92-1155 2,31-1072 a3,
100
vV, = 03-1155 _ 3,465-107% v,
100

N o dopmyse (6.10) onpenensiem 00bEM BOIBI

V. =11,55-532-(0,011+0,433+0,0231+ 0,0346) =5,73 >.
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Tabmuma 6.1. — BapuanTsl 1151 pemeHus 3aaadu 6

Bapuantr | Tonmwun | Konnentpauust | Hopma Temnepa- | IlnotHoct | KoHuenrpanu
a HCI, % x« pacxona | Typa b COJISTHOM | I KUCJIOTHOTO
nJacTa, HCI MPUTOTOB | KUCJIOTHI | PacTBOpa, Xp
M JICHUS npu 25°C,

KUCIIOTBI, | Kr/M°
0C

1 10.2 25 1 15 1134 15

2 11.8 26 1 13 1134 17

3 12.2 27 1 12 1134 20

4 12.6 27.5 1 10 1134 19

5 13.0 25.5 1 20 1134 16

6 13.4 26.5 1 8 1134 15

7 14.0 26.0 1 11 1134 14

8 15.0 27.0 1 14 1134 21

9 16.0 27.5 1 16 1134 19

10 15,5 27 1 14,5 1134 20,5

11 15,8 27,2 1 14,6 1134 20,6

12 16,2 27,3 1 15,8 1134 18,8

13 16,4 27,4 1 16 1134 18,9

14 16,6 27,6 1 15,9 1134 18,6

15 17 27,8 1 16 1134 19

16 17,2 27,9 1 16,2 1134 19,2

17 17,4 28 1 16,3 1134 19,3

18 17,6 27,9 1 16,4 1134 19,4

19 17,8 28 1 16,6 1134 19,6

20 18 28,2 1 16,8 1134 20

Bonpochl kK NpakTHYeCKOMY 3aHATHIO 6:

KucnotHoe Bo3zelicTBre Ha MIacT

[TpoexTupoBaHKEe CONSHOKUCIOTHOW 00paboTKU
[TopsiTOK MPUTOTOBJICHUS KHCIIOTHOTO PacTBOPA

Uto Takoe UHrMOUTOp, MHTEHCU(DUKATOP, CTAbIU3aTOP?

IIpakTH4eckoe 3ansaTHe 7
OcBoeHHe CKBa:KMH METOI0M 3aMeHbI KMIKOCTH

OcBoeHMe CKBaXXHMH - KOMILIEKC paboT 0 BBI30BY MIPUTOKA KUIKOCTH U3 IJIaCTa B CKBAXKHUHY,
o0ecreymnBamIero ee MPOAYKTUBHOCTh B COOTBETCTBUM C JIOKJIBHBIMU  JJOOBIBHBIMHU
BO3MOXKHOCTSIMU IIIaCTa UM C JOCTHKEHUEM HEOOXOJUMON MPUEMHUCTOCTH (/711 HarHeTaTeIbHBIX
ckBaxHH). [Ipu 3aMeHe KHUJIKOCTH, HAXOJALIeHCs B CKBaXHMHE, 3TOM CMEChIO JaBlieHHE Ha 3a00H
CHU)KAeTCs, U, KOIJla OHO CTAHOBUTCSI MEHbIIIE MJIACTOBOT0, He()Th HAYMHAET MOCTYIATh U3 IIacTa
B CKB&XKHUHY.

[Ton ocBoeHMEM CKBaKMH IMOHUMAIOTCS MPOLIECCHl CHUKEHMSI TPOTUBOABIICHUS Ha IIJIacT,
CO3JIaHMsl JIETIPECCUH M BbI30Ba NMpHUTOKAa. OCHOBHBIE PAaCCUMTHIBAEMbIE MapaMeTpbl — 3a00HHOE
JaBJIeHUE, JaBJIEHUE 3aKaYKH, 00BEM 3aKaulBaeMoro (pironuaa 1 NpoI0JKUTENIbHOCTh 3aKauKu

3akayka XMJAKOCTH MOXET ObITh NMPsAMOM, ((KUJAKOCTh 3aKAaYKHU MOJAETCs B KOJIOHHY
HAaCOCHO-KOMITPECCOPHBIX TPYO) M 00paTHOM (GKUJAKOCThH 3aKAYKU MOJAETCS B KOJBIIEBOM 3a30D
mexay HKT u o6cagnoii kononHoi). [Ipu 3TOM /U1 KaXk10ro BUa 3aKauykl HEOOXO0AMMO yMETh
pacCUUTHIBATh MIOTEPHU HA TPEHUE.



CyI1ecTBYIOT pa3IMYHbIE CIIOCOOBI OCBOCHHS CKBKUH. PaccMOTpHUM BOTIPOCHI, CBSI3aHHBIC C
OCBOCHHEM CKBAXKHMHBI 3aMEHOM KHJIKOCTH Ha Ooliee JIeTKylo 0e3 moriomeHus ee miactom. K
pacCUYMTHIBAEMBIM TTapaMETpaM OTHOCATCS: 3a00itHOE AaBieHUE Pias; TaBIeHUE 3aKaYKH )KHIKOCTH
P3; 00beM 3akaunBaeMoii KUAKOCTH V3; IPOTOKUTEIBHOCTh 3aKauku T3.

[Ipu pacyerax 3TOro mMpoIecca HEOOXOIUMO ONPECTUTh MOTEPH HA TPEHUE HE TOJBKO B
TpyOax KpyrJioro CeueHus, HO M B KOJBIEBBIX 3a30pax MPH JIBIKEHUU KaK HHIOTOHOBCKHX, TaK U
HEHBIOTOHOBCKHX  BSI3KOIUIACTUYHBIX  KUAKOCTEH TMpU  JTaMHHApHOM  (CTPYKTYpHOM) |
TypOyJIEHTHOM peXUMax.

MO03KHO BBIIEIHTH IIECTh OCHOBHBIX CITOCOOOB BBI30BA IMPUTOKA:

-TapTaHWe, TMOPIIHEBAHNUE, 3aMCHA CKBAXUHHOW >KMJIKOCTH Ha 00Jiee JIETKYI0, KOMITPECCOPHBIN
METO/1, TPOKaYKa ra30KHUAKOCTHOM CMECH, OTKauKa rTyOMHHBIMU HACOCAMH.

Pacuer noreps Ha TpeHuUe B TPyOe KPYIJI0ro ce4eHust

3AIAYA 1. PaccunTtath 1 COIOCTABUTD IMOTEPH HA TPEHHE B TPYOE KPYTIOTO CEYCHUS TIPH
3aMEIICHUH BSI3KOIUIACTUYHOM >KMJIKOCTU (TJIMHUCTOTO PAacTBOpPA) HBIOTOHOBCKOW KUAKOCTHIO
(BOmOI) ISl CIEAYIOMIMX MCXOJAHBIX JaHHBIX: IiuHa Tpyosl H = 2000 M; BHYTpeHHUN AHaMeETp
Tpy6s1 Dy = 0,076 M; IIOTHOCTb IIIMHUCTOTO PAacTBOPA Prx == 1200 Kr/M>; IIOTHOCTH BOIBI Py =
1000 kr/m>; BA3KOCTH BOJIBI pe = 1 mlla-c; o6wemuslit pacxon Boas: Q1= 0,003 m3/c, Q2=0,015 m>/c.

Pemienue

B o0oux cnyudasx TIMHUCTBIM PacTBOP BBIIABIMBACTCS U3 TPYObI MOJHOCTHIO. Tak Kak
TJIMHUCTBIA PacTBOP - BSA3KO-TIACTUYHAS JKUJIKOCTb, TO JUISI OIEHKH IIJIACTHYECKON BS3KOCTH 1 H
MIPEACIbHOTO JUHAMUYECKOTO HAMIPSKEHUS CABUTA To BOcToyb3yemcst popmyrnamu b. C. dunarosa:

n =0,033-10° py, - 0,022, (7.1)

70=28,5-102 pry - 7, (7.2)

§ 7 10 20 401 60 80 100 200 qan g0 oo
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Pucynok 7.1 — 3aBucumocts kodd¢unuenta B ot nmapamerpa Cen-Benana — Unbrommnaa
Sen: 1 — s kpyrioro cedeHus, 2 — I KOJBIIEBOTO 3a30pa

B namewm cnydae

n =0,033-102 pr, - 0,022 = 0,033-10% 1200-0,022 =0,0176 ITa-c,
10=8,5-102 prs—7=8,510° 1200 - 7=3,2 Ia.

Paccunraewm:

KPUTHYECKYIO CKOPOCTh Wxp r B TPyOE

Wiepr = 25 /;—0 = 25./3,2/1200=1,29 m/c (7.3)

(aKTHYECKYIO CPETHIOI0 CKOPOCTh ITHHUCTOTO pacTBoOpa B TpyoOe

4Q 4-0,003
=—=—"—2=0,662M/cC
mDZ  3,140,0762

Tak kak 01 < Okp ¢, PEKUM IBHKESHUS JTAMUHAPHBIA (CTpyKTYpHBIN). [loTepu Ha TpeHue
B TpyOe AP: r; onipenenssem mo dhopmyse:

wq



41toH
A]'DT T = BTODT (7'4)
rie  Pr — xodddunment, 3aBucanmii ot mnapamerpa Cen-Benana-Unbrommna Sen
(pucynok 7.1).

Sen, == (7.5)

nw

0,076

PaccuurtsiBaem napamerp Sen, = 3,2 ——— = 20,9,
0,01760,662

ITo rpaduky (pucynok 7.1) Haxoaum B, = 0,61.
Haxomum nmorepu Ha TpeHue B TpyOe
4ty H 2000
Al)T TJ1 =

— =432 —
B.D; 0,62-0,076
s ompezneneHuss MoTepb Ha TPEHUE MPU JABIKEHUU B TpyOe BOJBI BOCIOJIB3yeMCS

ypaBaenueM Jlapcu—BeiicOaxa
__0,81AHQ?p,
AP, = 2o
T
rae A — K03 GHUIMEHT THAPABIMYECKOTO COMPOTUBIICHUS.
Paccunrtaem uucno Pelitnonbsaca:

w1 D;py 1000
Re = = 0,662 - 0,076 -
T 0,001

Jlns onpenenieHust A Bocosb3yemcs popmyioit biasuyca (T.x. Re < 100 000)
0,3164

A== =10,021 (7.7)

Ilorepu Ha TpeHue
0,81AHQ?p, 0,81:0,021-2000-0,003%- 1000
™ DS B 0,0765
CyMMapHbIe TOTepH Ha TPEHHE B TPyOEe COCTABAT
AP:1= 0,552 + 0,121 = 0,674 MIIa.
TIpoBeaeM aHANOTHUHBIE pacdeThl I pacxoaa Q.= 0,015 m¥/c.
dakTHYecKast CpeIHsISI CKOPOCTh JBHKECHHS TJIMHICTOTO PacTBoOpa B Tpyode m2°

4Q 4-0,015
w; =—==———=331Mm/c
mDZ  3,14:0,0762

Tak kak ® 2> o = 1,29 M/c, pexxuM IBUKEHUS TYpOYyISHTHBIMH.

[ToTtepu Ha TpeHue B TpyOe paccUUThIBaeM 1o hopmyiie

0,012p.,Hw?
APy oy = =2
Dr

Takum o6pazom

= 552200 Ila = 0,552 MIla

(7.6)

= 50285

= 0,121 MIla

(7.8)

2

3,31
APy 1y = 0,012+ 1200 - 2000 - - = 4,15 MIla

J1s BoAwI

D
e=2271Pe _ Heq405

Mg
ITpu Re > 100 000 k03P PUIMEHT THIPABIMUYECKOTO COMPOTUBICHUS PACCUMTHIBACTCS IO

dbopmyne KonpOpyka

A= 1/(1,81Ig Re - 1,52)2 (7.9)
nimu I'. K- ®dunnodeHko
A= 1/(1,821gRe - 1,64)2. (7.10)

Pacuer o (7.9) naer A2 = 0,0147, a mo (7.10) A2 = 0,0149. ITpunumaem A, = 0,0147.

[ToTepu Ha TpeHue

Apr 52 = 0,0147*0,81*2000*(0,015)>*1000/(0,076)° =2,11 MIIa.

CyMmMapHbIe TIOTepH Ha TPEHHE B TPyOe COCTaBST

Apro=4,15+2,11 = 6,26 MIla.

Takum 06pa3oM, yBeTHYEHHE 00BEMHOTO PAcXo/1a KHAKOCTH B 5 pas (¢ 0,003 1o 0,015 m%/c)
IPUBOJUT K BO3PACTAHUIO IOTEPh HA TPEHUE B TpyOe MpuMepHO B 9,3 pasa.



Tabauya 7.1 - Bapuanmet onsa pacuema 3aoaqu 1

Bapuan den, e, 8, b 1, 2,

T P lehol MM II<02/M3 Ife/MS }\gﬂa ﬂ%/c MQ3/C DI, R | G, I
0 2000 76 1200 | 1000 | 1 0,003 | 0,015 | 0,1503 | 0,089
1 2100 62 1250 | 1000 | 1 0,004 | 0,02 0,1616 | 0,1003
2 2300 89 1300 | 1000 | 1 0,005 | 0,03 0,137 0,076
3 1700 76 1200 | 1000 | 1 0,006 | 0,025 | 0,162 0,1003
4 1800 59 1150 | 1000 | 1 0,007 | 0,02 0,1233 | 0,062
5 1900 62 1180 | 1000 | 1 0,008 | 0,022 | 0,1503 | 0,089
6 1950 89 1190 | 1000 | 1 0,003 | 0,02 0,1616 | 0,1003
7 1850 76 1220 | 1000 | 1 0,004 | 0,025 | 0,137 0,076
8 1750 59 1250 | 1000 | 1 0,005 | 0,017 | 0,162 0,1003
9 1850 62 1200 | 1000 | 1 0,006 | 0,02 0,1233 | 0,062
10 2250 89 1240 | 1000 | 1 0,007 | 0,035 | 0,1503 | 0,089
11 2200 76 1220 | 1000 | 1 0,002 | 0,02 0,1616 | 0,1003
12 2150 59 1330 | 1000 | 1 0,003 | 0,02 0,1503 | 0,089
13 2150 89 1250 | 1000 | 1 0,004 | 0,018 | 0,162 0,1003
14 2050 59 1260 | 1000 | 1 0,006 | 0,025 | 0,1233 | 0,062

Pacuer MOoTEPb HA TPEHUE B KOJBIUEBOM 3a30pe

3AJAYA 2. Paccuntarh NOoT€pH Ha TPEHUE NPHU MPOJABKE BA3KOIUIACTUYHOMN KUAKOCTU
(TIMHUCTOTO PacTBOpPa) HBIOTOHOBCKOM JKUAKOCTHIO (BO/IOM) B KOJIBIIEBOM 3a30pe, 00pa30BaHHOM
KOJIOHHaMHU TpyO OONBLIOro auamerpa ¢ BHYTpeHHUM auameTpoMm D, = 0,1503 M u manoro

JMaMeTpa ¢ HapyKHbIM TuaMeTpoM dap = 0,089 M.
Henocratomnue ycnoBus 6epyrest u3 3a1auu 1.

Pemenne
KpI/ITI/ILICCKYIO CKOpPOCTD AJIA KOJIBICBOI'O 3a30pa paCCYUTHIBACM I10 cbopMyne
nRe
Wy = —o (7.12)
pI‘JI(DBH_dHaP)

rae Reyp

KHNIKOCTH,

KpuTH4ecKoe 4uciao PeilHomibaca, XapaKTepusyrollee CMEHY pexuMa TeUEHUs

Rex = 2100 + 7,3 He%%®,

rae He = Re-Sen

napamerp Xexncrpema.

(7.12)

[TapameTp Cen-Benana — MiibrommHa 111 KOJIBLIEBOTO 3a30pa 3alIMCHIBAECTCS B BUJE

Sen,, =

napametp PeitHonbica

ReK3 — w(DBH_dHap)p.

To (DBH _dHap)

nw

n

C yuerom Seng; u Rex; Beipaskenue i He nepenurieM kak

He =

PaccuuteiBaeM:

2
Toprn(DBH_dHap)

n2

CPEJTHIOI0 CKOPOCTB B KOJIBIIEBOM 3a30pe npu Q1 = 0,003 m/c.
= 0,26 M/c

w = =
k31 n(D3,—dZ,p)  3,14(0,2259-0,007921)

401

4-0,003

napametp Xexactpema Hex
Hei1 = 3,2- 1200 (0,1503 — 0,089)/(0,0176)? =46583;

(7.13)

(7.14)

(7.15)




KpUTHYECKOE yncio PeliHombica

Rewpr =2100 +7,3-46583%8 =5823

yrcio PeifHonbca Mpy JBY>KEHUH TIIMHKCTOTO PacTBOpa

Rer.1 =0,26*(0, 1503-0,089)*1200/0,0176 = 1089.

Tax xak Rer1 < Rewp - pekuM IBHKEHUS CTPYKTYPHBIN/(JTaMUHAPHBIN)
J1J1s KOBIIEBOTO 3a30pa: IOTEPH HA TPCHUE

41toH
APy = —BH(D;"_ ) (7.16)

rae Px - Kodpduuument, 3aBucsmuii ot napamerpa Cen-Benana Mnprommna.
PaccuuteiBaem napamerp Cen-Benana — Minbrommna
7o (Dpn—duap) _ 3,2(0,1503-0,089) _ 42,8,
nw 0,01760,26
ITo rpaduxy (pucynok 17.1) Haxoaum Pws1 = 0,63.
PaccuntbiBaeM notepu Ha TpeHUE
APy a1 = 4-3,2:2000/[0.63(0,1503-0,089)] = 0,663 MlIla.
J1711 HBIOTOHOBCKOM KUAKOCTH
Re = @(Dsu —duap)p/LL, (7.17)
AHw?p
Rexps=2320 (Takoe 3HaueHue u 6epém)
PaccunteiBaeM uncno PeitHonbaca
Res1 =0, 26 (0, 1503 - 0,089) 1000/0,001 =15970.
Tak kak Reg1 > Reyps, peskuM ABmkeHus TypOyiaeHTHbINH. Koadduiuent ruapaBinueckoro

Sen,, =

conpotubiienus A, (mpu Re<100 000) onpenensiem 1o (7.7)

2 =0, 3164/15970%2° = 0,028.

OmnpenensieM oTepu Ha TPEHUE Apxs & |

Apxs 51 =0.028-2000-0.26-1000/[2(0.1503-0.089]=0.031 MITa.
CyMMapHBIe ToTepH B KonblieBoM 3azope mpu Q1= 0,003 m%/c cocransior
Apws 1=0,663 + 0,031==0.694 MI1a.

IIpoBenem aHanornunbe pacdyetsl 11 Q2 = 0,015 m/c.

PaccuuTsiBaeM cpesiHIO CKOPOCTh B KOJIBLIEBOM 3a30pe

ok = 4-0,015/(3,14 [(0, 1503)2- (0, 089)?]) = 1,3 m/c.

[Tapametp Xencrpema Hez = 46583, kputuueckoe uncno PeitHonbaca Reg = 5823.
Omnpenensiem umncio PeitHonpaca

Rer: 2 = 1,3(0, 1503 — 0,089) 1200/0,0176 =5444.

Tak kak Rerm2 <Rexp, peKUM ABMKEHUS CTPYKTYpHBIN. Haxomum

Senxs 2 = 3,2 (0,1503— 0,089)/(0,0176- 1,3) = 8,6.

U3 rpaduka (pucynok 7.1) B2 = 0,37.

[Totepu Ha TpeHue APz =4-3,2-2000/[0,37(0,1503-0,089)] = 1,129 MIla.
s Boaw! onpenesnsgem uncio PeliHonbaca

Res2 = 1,3 (0, 1503 - 0,089) 1000/0,001 =79851.

Pexxum aprkenus TypOynentusii u A = 0,3164/79 690%% =0,019
ITorepu Ha TpeHue

APy 52=0,0188-2000(1,3)-1000/[2-(0, 1503 — 0,089)] = 0,521 MITa.
CyMMapHbIe TIOTepH B KOJIbIeBOM 3a3ope mpu Q2 = 0,015 m%/c cocTaBnsioT
APy 2=1,129 + 0,521 = 1,65 MIla.

Taxum 06pa3oM, yBenndeHre 06beMHOTO pacXoa JKUAKOCTH B 5 pas (¢ 0,003 1o 0,015 m%/c)

MIPUBOAUT K BO3PACTAHUIO NMOTEPh HA TPEHUE B KOJBIIEBOM MMPOCTPAHCTBE MPUMEPHO B 2,4 pasa.

Tabnuia 7.2 - BapuanTsl Ui pacuera 3ajauu 2

B
Bapuan den, | pen, P8, P Q1, Q2,
T 1 1 MM xe/m3 | ka/m3 XHa m3/c Mm3/c DSE R e,




0 2000 76 1200 | 1000 | 1 0,003 | 0,015 | 0,1503 | 0,089
1 2100 62 1250 | 1000 | 1 0,004 | 0,02 0,1616 | 0,1003
2 2300 89 1300 | 1000 | 1 0,005 | 0,03 0,137 | 0,076
3 1700 76 1200 | 1000 | 1 0,006 | 0,025 | 0,162 | 0,1003
4 1800 58 1150 | 1000 | 1 0,007 | 0,02 0,1233 | 0,062
5 1900 62 1180 | 1000 | 1 0,008 | 0,022 | 0,1503 | 0,089
6 1950 89 1190 | 1000 | 1 0,003 | 0,02 0,1616 | 0,1003
7 1850 76 1220 | 1000 | 1 0,004 | 0,025 | 0,137 | 0,076
8 1750 58 1250 | 1000 | 1 0,005 | 0,017 | 0,162 | 0,1003
9 1850 62 1200 | 1000 | 1 0,006 | 0,02 0,1233 | 0,062
10 2250 89 1240 | 1000 | 1 0,007 | 0,035 | 0,1503 | 0,089
11 2200 76 1220 | 1000 | 1 0,002 | 0,02 0,1616 | 0,1003
12 2150 59 1330 | 1000 | 1 0,003 | 0,02 0,1503 | 0,089
13 2150 89 1250 | 1000 | 1 0,004 | 0,018 | 0,162 | 0,1003
14 2050 59 1260 | 1000 | 1 0,006 | 0,025 | 0,1233 | 0,062

Bomnpocs! u 3aganust

1.OnumuTe mpoecc OCBOSHUS CKBaKUH

2. Ilenb OCBOGHUS CKBaXKHH

3. MeToapl OCBOCHUSI CKBOXKHH

4. HpI0TOHOBCKHE U BSI3KOILIACTUYHBIE JKUIKOCTH

5. OcHOBHBIE ITapaMeTpPhI MPOIECCa OCBOEHUS CKBAXKUH

6. OcHOBHBIE CITIOCOOBI BBI30BA MPUTOKA. KpaTkoe omrcanue Kaxaoro.
7. [loHsiTHE «AETIPECcCUs] CKBAXKUHBD)?

IIpakTH4eckoe 3ansaTHe 8
I'mapaBiauyeckuii pacuyéT NPOMBIBKH NeCYaHOI NPOOKHU

JIukBUAIMIO TeCcYaHbIX NPOOOK MPOBOAST MPOMBIBKOW CKBAaXMH BOJIOHM, pa3lIWYHBIMU
KUIKOCTSAMH, Fa30)KUAKOCTHBIMUA CMECIMHU, IIEHAMU, IIPOLYBKON BO3yXOM, OUUCTKOW CKBaKUHBI C
MOMOIIIBIO CTPYHHOTO HAcOCa, dKEJIOHKaMHU U THAPOOypamu.

3apaua 8.1. [IpoBectu ruapaBinyeckuil pacyér MPOMBIBKM 3a00iHON mecuaHoi mpoOKH:
OTpeeNUTh 1aBJIEHUE Ha BBIKH/]IE HacOca, HEOOXOANMMYIO MOILITHOCTD JIBUTaTelsl, 1aBJieHUE Ha 3a00¢e
CKBaXXMHBI U BpeMs Ha POMBIBKY ITPOOKH.

Hcxonnbie nqanuble: r1yOnHa ckBaxkuHbl H = 2500 M; nuaMeTp 3KCITyaTallMOHHOW KOJIOHHBI
D = 168 Mm; muaMeTp MpOMBIBOYHBIX TPYO d = 73 MM; MaKCHMaJIbHBIN pa3Mep MECUNHOK B MIPOOKE
0 = 1,0 mm; mecuaHasi mpoOKa HaAXOJIUTCS B SKCIUTyaTallMOHHOM KOJIOHHE BhIIE (PUIIBTPA.

ITpomebiBka Benércst mpoMbiBouHbIM arperatoM A3MTHMAIILI-35. [Ipsmas npombIBKa BOJOM.

Ilotepn Hamopa Ha THAPABIWYECKHE CONPOTHUBIICHHUS TIIpU JBHKEHHH KUIAKOCTH B
IPOMBIBOUYHBIX TPYOax OMpPENeNstoTCs 1Mo popmyIie

H v?
h1 =A——), (8.1)
d, 29
rae A — xk03hOUIUEHT THIPABIHYESCKOTO CONMPOTHBIICHUS;

ds — BHYTpEHHUIT TaMETp IPOMBIBOUHBIX TPYO, M;
V), — CKOPOCTh HUCXOJISIIETO MOTOKA KUAKOCTH, M/C.
Bennuuny A = 0,035 naxonum u3 tadauisl 8.3. ds = 0,062 m; v,,; = 1,050 m/c; V.2 = 1,52 m/c;



Vuz = 2,32 M/c; Ve = 3,36 M/c.

BennuuHbl CKOPOCTH HEOOXOAWMO HAMTH ISl CBOErO BapuaHTa 1o Tabmuue 8.2. myrém
WHTEPIOJIMPOBAHUS JUIsl pacxoia KUuAKocTH (ipu 1, 2, 3 1 4 CKOpoCTsX).

Humepnonayus — 6 8bI4UCTUMENbHOU MAMEMAMUKe CNOCOO HAXOHCOEHUSL NPOMENHCYMOUHBIX
3HAUeHUll 8eIUYUHBL NO UMEIOWEMYCS OUCKPEMHOMY HAOOPY U3BECHbIX 3HAYEHULL.

Yi— ¥
X7 — Xo

Y=Y+ (X — X))

63738 4 IPHMED pac | IRTEPIIOININH

. 6378 6000 19.2-15.5
D.0 + = = .
8000 — 6000 1

= 16.1993

Tabmuna 8.1 — Texauueckas xapakrepuctuka arperata ASMHMAIII-35

Bxarouénna | HomunHaibpHas yactora Yucino IBOMHBIX Ilomaua JlaBlieHHnE Ha
s CKOPOCTh | BpAIICHUS ABUTATENs, | XOJOB IUIYHXKEpa B | Hacoca, Ji/c BeIkHe, MIla
00/MUH. MUHYTY
I 2500 39,7 3,16 16
Il 2500 58,0 4,61 11
i 2500 88,2 7,01 7,2
\Y 2500 134,0 10,15 4,3
Tabmuia 8.2 — CKOpoCcTh HUCXOSIIETO MOTOKA JKUJIKOCTH B MPOMBIBOYHBIX TpyOax (V. , M/C)
Pacxon Juametp TpyO, MM
JKHIKOCTH, JI/C 60 73 89 114
1 0,50 0,33 0,22 0,13
2 0,99 0,66 0,44 0,25
3 1,50 1,00 0,66 0,38
4 2,00 1,30 0,88 0,50
5 2,50 1,65 1,10 0,66
6 3,00 2,00 1,30 0,75
7 3,50 2,30 1,55 0,88
8 4,00 2,65 1,76 1,00
10 5,00 3,30 2,20 1,26
15 7,50 5,00 3,30 1,90
Tabmuna 8.3 — KoaddunmenT rugpaBinyeckoro conpoTuBieHus (A) Assi BOJIbI
Juametp TpyO, MM 48 60 73 89 114
3HavyeHus A 0,04 0,037 0,035 0,034 0,032

[ToncraBuB uncieHHble 3HaUeHUs B (8.1), MOTy4yuM MOTEpU NABICHUS Ha TUAPABIUYECKHE
compoTuBieHus N1 mpu paboTe arperara:

Ha IIEPBOM CKOPOCTH
2
h,, = 0,035 2500 1,05
' 0,062 2-9,81

=79,3 M. BOZ. CT.;

Ha BTOPOU CKOPOCTH



2500 152°

h,, =0,035—— =166,2 M. Box. CT.;
' 0,062 2-9,81
Ha TPETbEN CKOPOCTU
2
h,= 0,035@ 2,32 =387,2 M. BOA. CT.;
' 0,062 2-9,81
Ha YETBEPTON CKOPOCTH
2500 3,362
h , =0,035——— =8121 m. . CT.;
14 0,062 2-9,81 M. oA e

[Torepu naBieHus Ha TUAPABIMYECKUE CONPOTHBICHHS MPHU IABMKEHHUH CMECH >KUIKOCTH C
MIECKOM B KOJIBLIEBOM MPOCTPAHCTBE CKBAKHHBI OMpeAesieTcs o Gopmye:
2
h, = (0/1LV—6 , M. BOJL. CT., (8.2)
D-d2¢g
rie ¢ — Ko3(ppUIueHT, yIUTHIBAIOMINN MOBBIIICHUE THAPABINYECKUX NOTEPh JaBICHUS TPU
HAJIMYUU TecKa B )KUIKOCTH. Bennunna ero konebnercs ot 1,1 go 1,2; npunumaem ¢ = 1,2;

A — B KOJIBIIEBOM MPOCTPAHCTBE OMPECIISICTCS 110 Pa3HOCTH quamMeTpoB 168 MM u 73 MM TpyO:
150 — 73 =77 mm (rne 150 MM — BHyTpeHHu auametp 168 MM TpyO), YTO OUTH COOTBETCTBYET 73
MM TpyOam, aiist KoTopeix 4 = 0,035 (Tabmuma 8.3);

Vg — CKOPOCTh BOCXOJSILIETO MOTOKA >KUIKOCTH B KOJIBIIEBOM MPOCTPAHCTBE, M/C (HAXOIUM
nyTéM HHTeprnoiaupoBanus no tadmume 10.4). {ns pacxona xuakoctu (mipu 1, 2, 3 u 4 ckopocTsix)
paBubm 0,23; 0,34; 0,52; 0,75 m/c.

[Moacraisisi yUCIOBbIC 3HAUCHHUS B (8.2), momyduM 3HaueHus Ny

Tabmuna 8.4 — CKOpoCTh TBMKEHUS JKUIKOCTH B KOJBIIEBOM IPOCTPAHCTBE (M/C)

Pacxon JlmameTp dKCIryaTallnOHHOW KOJIOHHBI, MM
’KUJKOCTH, 114 | 141 | 168
a/c JlnameTp HaCOCHO-KOMITPECCOPHBIX TPYO, MM
60 73 60 73 60 73 89
3 0,60 0,80 0,30 0,35 0,20 0,22 0,26
4 0,80 1,05 0,40 0,46 0,27 0,30 0,35
5 1,00 1,33 0,50 0,60 0,35 0,37 0,44
6 1,20 1,60 0,60 0,70 0,40 0,45 0,52
7 1,40 1,86 0,70 0,80 0,47 0,52 0,60
8 1,60 2,10 0,80 0,92 0,54 0,60 0,70
10 2,00 2,66 1,00 1,15 0,67 0,74 0,84
15 3,00 4,00 1,50 1,72 1,00 1,10 1,30
Ha nepsoii ckopoctu
2
h,, =1,2-0,035 2500 0,23 =3,57 M. BOJI. CT.;

015-0,0732-981
Ha BTOPOW CKOPOCTH

2
h,, =12-0035—2200 034" o5 pon or:
' 015-0,0732-9,81

Ha TPEThEN CKOPOCTH

2
h,, =12-0,035 2500 0,52 =18,3 M. Boz. CT.;
' 015-0,0732-981
Ha 4eTBEPTOU CKOPOCTH
2
h,, =12-0,035 2% __ 075 =38,0 M. BOz. CT.

015-0,0732-9,81



3. Tlotepu Hamopa hs Ha ypaBHOBEIIMBAaHHE CTOJOOB JKUAKOCTH Pa3HON IUIOTHOCTH B
IIPOMBIBOYHBIX TPYOax M B KOJIbLIEBOM ITPOCTPAHCTBE

_ \"
h, = & WDF'{p"(l—-ﬁiJ—%r
f P\ Ve

M — MOPUCTOCTH NMECYAHON MPOOKH;

F — muiomaap ceyeHus 3KCIIyaTallMOHHOM KOJIOHHBI, CM
| — BbICOTa IPOOKH, IPOMBITOM 32 OJMH MPUEM (JITIMHA IBYXTPYOHOTO KOJICHA), M;

f — myomank cedeHns KOMbLEBOr0 MPOCTPAHCTBA, CM,

pn — IIIOTHOCTH TIecKa, Kr/M>;

Poc — TIOTHOCTD KHIKOCTH, KI/M>,;

Vip — CKOpPOCTh CBOOOIHOTO TajaeHHsl MECUYMHOK (KPUTHYECKash CKOPOCTb), CM/C —
onpenensiercs mo Tabmure 8.5;

Vg — CKOPOCTb BOCXO/ISIIIIETO TIOTOKA KUAKOCTH, CM/C.

(8.3)

rac
2.
b

Tabmmna 8.5 — Kpurnyeckast CKOpOCTb MaICHUS IECYMHOK Vi

MakcumanbH CkopocTb MakcumanbH CkopocTb Makcumans | CkopocTh
BIi pa3mep CBOOOTHOTO BII pa3Mep CBOOOJHOTO | HBIA pa3mMep | CBOOOIHOTO
3EpeH, MM HaJCHUs, CM/C 3EpeH, MM HaJICHHUs, 3€peH, MM HaJICHUs,

cm/c cm/c
0,01 0,01 0,17 2,14 0,45 4,90
0,03 0,07 0,19 2,39 0,50 5,35
0,05 0,19 0,21 2,60 0,60 6,25
0,07 0,36 0,23 2,80 0,70 7,07
0,09 0,60 0,25 3,00 0,80 7,89
0,11 0,90 0,30 3,50 0,90 8,70
0,13 1,26 0,35 3,97 1,00 9,50
0,15 1,67 0,40 4,44 1,20 11,02

B 3anade 7T BenmuuHbl paBHbl: M = 0,3; F = 177 cm? (168 MM JKCITyaTalliOHHAs KOJTOHHA);
| =12 m; f = 135 mm? (Mexxay 168 Mm 1 73 MM Tpy6amu); p, = 2600 kr/m3; p,e = 1000 Kkr/M>; Vg =
9,5 cM/c (Tabmauma 8.5).

ITo dhopmyie (8.3) onpenenum hs ipu paboTe arperara:

Ha MepBOi CKOPOCTH
~(-03)-177-12

[ 2600

h,, =
i 135
Ha BTOPOW CKOPOCTH
_(1-03)-177-12

1000

[ 2600

h,, =
3.2 135

1000

1
1

95
23

95
34

S
S

=5,8, M. BoZ. CT.;

=9,6, M. BOJI. CT.;

Ha TPETbEN CKOPOCTHU
__0:—03)-177-12{2600(1__95

52

he. = _1|=124 , w. Box. oT.:
3 135 1000 j } M- BOLET

Ha 4eTBEPTON CKOPOCTH

G:—Oﬁ)-l??-lZ{ZGOO(: 9,5
h3.4 = 1-

135 1000\~ 75

4. TloTepu naBleHUsT HA THAPABIMYECKHUE COMPOTHUBIEHHUS B IUIAHTE U BEPTIIOTE IMPHU
JBIDKEHHUH BOJIBI OTMIPECIISFOTCS IO OTMBITHBIM JTaHHBIM (Ta0.8.6).

[Torepu Hamopa, Bo3HUKarOIIKE B IIanre N4 1 BepTiiore hs, coctaisior B cymme ipu pabote
arperara:

Ha 1 ckopoctu — (s + hs)1 = 4,7 M. Bo. CT.

j - l} =14,0, M. BOJ. CT.



Ha 2 ckopocts — (s + hs)2 = 10,4 M. BoOA. CT.

Ha 3 ckopoctr — (N4 + hs)3 =22,0 M. BoA. CT.

Ha 4 ckopocts — (a4 + hs)a = 50,0 m. Box. CT.

5. Ilorepu naBieHUs HA TUAPABIMYECCKHUE COIPOTUBIICHUS B 73-MM_HarHeTaTEIbHON TUHUH OT
Hacoca 710 1uiadra. [IpuauMaem umny 51oi uaun |y = 40 M.

I[To popmyne (8.1) paccunutsiBaem hs ipu pabore arperara:

Ha TMIEPBOH CKOPOCTH

2
hs, = 0,035 40 1,05 =1,3 m. Boz. cT.;
0,062 2-9,81
Ha BTOPOil CKOPOCTH
2
hs, =0,035 40 15 =2,6 M. Bog. CT.;
0,0622-9,81
Ha TPeTheil CKOPOCTH
2
hs 3 =0,035 40 23 =6,1 m. Box. cT.;
0,0622-9,81
Ha 4eTBEPTON CKOPOCTH
2
hs, =0,035 40 33 =125 m. Bop. cT.
' 0,0622-9,81

Tabmmna 8.6 — I'mapaBianyecKkre MOTEpH HANOPa B IIJIAHTE U BEPTIIOTE

Pacxon Bojibl, [Torepu Hanopa Pacxop BojplI, ITotepu Hanopa
a/c M. BOJI. CT. a/c M. BOJI. CT.
3 4 7 22
4 8 8 29
5 12 9 36
6 17 10 50

6. JlaBneHue Ha BBIKUE HACOCA ONPENENAETCS CyMMOM NOTEPh
P =h +h,+h,+h, +h; +h, m Box. cr.
Bripaxas P, B MIla, umeem

H

ITo ¢popmyie (8.5) noxyuum P, mpu pabore arperara:
Ha IIEPBOM CKOPOCTH
1

1
p :Fpgg(hﬁ“hz +hy +h, +hs +hy), Mlla

P,=-—--10°-981(79,3+357 +58+4,7 +13)=0,95 MIla;
10

Ha BTOPOW CKOPOCTH
1

P,=-—--10°-981(166,2+7,8+9,6 +10,4 + 2,6)= 2,00 MITa;
10

Ha TPETbEN CKOPOCTU

P,= % -10° - 9,81(387,2 +18,3+12,4+ 22,0 + 6,1): 4,43 MlIla;
Ha 4eTBEPTOU CKOPOCTH
1

I

7. JlaBnenue Ha 3a00€ CKBaKHMHBI

P =155 110°-9,81(812,1+38,0+14,0+50,0+12,5)= 9,34 MITa.




P =% pg(H +h, +h, ), MITa, (8.4)

rmue H — rmyOuHa CKBa>KUHBI, M.
[To popmyme (10.4) momyunm P45 ipu paboTe arperara:
Ha TIEPBOH CKOPOCTH

3

Po= 10 -9,81(2500 + 3,57 +5,8) = 24,6 MIla;
“ 100

Ha BTOPOW CKOPOCTH

P =1 .10° -9,81(2500 + 7,8 +9,6) = 24,7 MIla;
3a62 106

Ha TpeThell CKopoCcTU

p =1 .10° -9,81(2500 +18,3+12,4) = 24,8 MIla;
a63 106

3

Ha YeTBEPTON CKOPOCTH

p =L 100 -9,81(2500 + 38,0 +14,0) = 24,9 MIIa;
aol 106

34
8. MomHoCTh, HEOOXOAMMAsT JUTS POMBIBKH MTECYaHOH TIPOOKH, onpeesercs mo Gopmysie:
= PHQ
3
10°n,
rue Nq = 0,65 — 00Ut MEXaHWMYECKHUH K.I1.7. arperara.

Omnpenensem MouHOCTH (B KBT) npu pabote arperara:
Ha MePBOW CKOPOCTH

, KBT (8.5)

©0,95-10°-316-10°°

N, 3 =4,62 kBrT;
10°-0,65
Ha BTOPOU CKOPOCTH
6 -3
N, = 2,0-10 : 4,61-10 _14.2 kBr:
10°-0,65
Ha TPEThEN CKOPOCTH
6 -3
N, = 4,43 lO3 7,01-10 _ 478 KB
10°-0,65
Ha 4eTBEPTOU CKOPOCTH
6 -3
N — 9,34-10° -10,15-10 1458 kB

! 10°-0,65
Arperatr AsUHMAIII-35 umeer mMakcuManbHYy!0 MOIIHOCTH jasuratens 110 xkBt, mostomy
paboTa ero Ha 4-if CKOPOCTH HEBO3MOXKHA.
9. CxopocTh mobEéMa pa3MbITOTO 1ecka V, onpenensercs Kak pa3HOCTb CKOpOCTEei
vV =V, -V
n 8 Kp

Ha IIEPBOM CKOPOCTHU

V ,=0,23-0,095=0135 m/c;
Ha BTOPOW CKOPOCTH

V,, =0,34-0,095=0,245 m/c;
Ha TPETbEN CKOPOCTU

V ,=052-0,095=0,425 m/c;

10. ITpo0KUTETEHOCTE TIOIBEMA PA3MBITOM MPOOKH TOCIIE TPOMBIBKH €€ KaXKJIbIM KOJICHOM
JI0 TIOSIBJICHHSI YUCTOW BOJIBI OIIpeieNisieTcs mo ¢hopMmyie

t=-—1, (8.6)



s E

Ha MEePBOM CKOPOCTH
2500

t,=——=18518 c=5u 8 mun,;
0135
Ha BTOPOH CKOPOCTH
t, = 2500 _ =10204 ¢ =2 1 50 muH.;
0,245
Ha TPEThEH CKOPOCTH
t, = 2500 _ =5882 ¢ =1 4 38 muH.
0,425

Hcxonuple nanHbIe U1 penieHus 3aaauu 8.1 npuseaeHsr B Tabmuie 8.7

Ta6mmma 8.7 — MicxoHble TaHHBIC 1)1 PENICHUS 3a]1a4i

Bapuant ['myOuna Dok, ii” d np.mp., 5. MM ngﬁgﬁa dé, My

BI CKBOKUHBL, M | MM i MM pp.. A, MM

1 2500 168 150 73 1,2 55 62
2 2600 168 150 73 0,8 5 63
3 2400 168 150 60 0,9 4,5 51
4 2300 168 150 89 0,8 5 79
5 2380 168 150 73 1,2 55 62
6 2280 168 150 73 0,7 5 63
7 2420 168 150 60 0,6 6 48
8 2520 168 150 89 0,9 55 78
9 2510 168 150 60 0,8 5 50
10 2600 168 150 73 1 6 61
11 2550 168 150 60 1,2 55 49
12 2500 168 150 89 0,9 5 79
13 2370 168 150 73 0,8 5 63
14 2410 168 150 73 0,7 55 62
15 2440 168 150 89 0,6 6 77

BOHpOCH K IPAKTUYCCKOMY 3aHATUIO:

Kakum 06pa3oM npoBoaUTCS TUKBUIAIMS NTECYaHBIX MPOOOK?
ITpoMbIBKa CKBayKMH. Buabl IpOMBIBKY.

TexHonorust MPOMBIBKH MECYaHOMN MPOOKHU

IIpu4nHBI BO3HUKHOBEHHS MECYAHBIX NPOOOK
O0opynoBaHue 1 MaTepHAaJIbl, HCIOJIb3yeMble VISl OUMCTKH 320051 CKBA:KMH OT NecKa

IIpakTnyeckoe 3ansaTHe 9
I'mynieHue ckBaskuH U JIUKBUAAUMU (POHTAHOB

OTKpI)ITble q)OHTaHbl BCErga OBLIN U OCTAIOTCS ceMYac CaMbIMU TSHKEIBIMU aBapusaAMU IIpU
6prHI/II/I U PCMOHTEC CKBAXKUH. O6BI‘IHO, OTKPBITBIC (1)0HT8.HBI COIIPOBOKAAOTCA MHOT'MMU
MOCJICACTBUAMU. Taxumu Kak:

- IoTepst OypoOBOTO U APYroro 000pyI0BaHUS
- HETPOM3BOICTBEHHbIE MaTE€pUaIbl U TPYJOBBIEC 3aTPAThI;




- 3arpsi3HEHUE OKpyKaroled cpenbl (pa3iuBbl HEPTH WIM MHUHEPAIW30BaHHON BOJBI,
3ara3oBaHHOCTb U JIp.);

- MIEPETOKU BHYTPHU CKBAJKHUHBI, BBI3bIBAIOILINE UCTOILIEHHE MECTOPOKICHUS U 3arpsi3HEHUE
BBINIEJICKALIUX TOPU3OHTOB;

- CJIy4aH Y€JIOBEUYECKUX JKEPTB.

HecmoTpst Ha coBepIIEHCTBOBAaHUE MPOTUBOBHLIOPOCOBOTO OOOPYAOBAHUS M TEXHOJIOTHUIO
MIPOBOJIKH, OCBOCHHSI U PEMOHTA CKBAXKUH KOJUYECTBO OTKPBITHIX (POHTAHOB M YOBITKU OT HUX
COKpAILAIOTCA MEJIEHHO. Hallle BCEro NpuIMHOM 3TOTO SIBISETCS OTCYTCTBUE JOJKHOIO KOHTPOJIS
3a [MOBEJICHUEM CKBaXMHBI, IIPH KOTOPOK HEBO3MOXKHO orpeaenuts Hayano I'HBII u cBoeBpeMeHHO
MPHUHSITH MEPHI M0 €Tr0 JMKBUAALMH, a TaK K€ HErPaMOTHBIE Pa0OTHI MO TIYIICHUIO MPOSBIICHUS.
Kasx1p1it OTKpBITBHIN (POHTAH MPOXOIUT CTAAHH:

- Hagwama 'HBII, xoraa B ¢cTBOJI CKBaKHHBI TOJIHKO HAYMHACT MOCTYNATh (PIIFOH]T U3 TIIACTA.

- IlompeM duronma 1O CTBOJAY CKBaXUHBI M BBIOPOC, €CIM YCThE OKa3aJloCch
HE3arepMETU3UPOBAHHBIM.

- HopMmanbHast nUKBUIAIMS TMPOSIBICHUS MOXET OBITH TOJBKO B TOM CIy4yae, €CIH €ro
OoOHapyXCeHHE W TepMETH3aIHs MPOU30IUIA Ha TIEPBOM JTale - Hadalle MOCTYIUICHUs (aonaa u3
riacrta T.e. Ipou3BecTU paHHee oOHapyxeHue Hayana ['HBIIL.

I'HBII - 510 noctymiieHue miactoBoro ¢urouaa (ra3, HedThb, BOJA, WIM UX CMECH ) B CTBOII
CKBQ)XMHBI, HE MIPEAYCMOTPEHHOE TEXHOJIOTUEH PadOT MPHU €€ CTPOUTEIHCTBE, OCBOCHUU, PEMOHTE
Y HKCILTyaTalyHu.

BbI0poc - KpaTKOBPEMEHHOE, MHTEHCUBHOE BHITECHEHUE M3 CKBOKHHBI MOPIIUU OypOBOTO
pacTBOpPA SHEPIUEN pacIIMPSIOLIErOCs rasa.

OTKpLITHI _(OHTAH - HEYNPABIIEMOEC HCTEYCHHE IUTACTOBOrO (ironga depe3 yCThe
CKBaXMHBl B pe3yJbTare OTCYTCTBUSA, pa3pyLI€HUs, WJIA HErepMETUYHOCTH 3alOPHOIO
o0opyoBanus, WK TpuoHO0Opa30OBaHUS.

Pnn.> P 3a0

OcHoBHbIM yciaoBueM Hayajga I'HBII sBisercs npeBbIIIEHHE IUIACTOBOTO JIaBJICHUS
BCKPBITOT'O TOPU30HTA HAJI 3a00WHBIM JaBICHHEM.

OCHOBHbIE NPUYUHBI BOSHUKHOBEHUS ra30HEe()TEBOIONPOSBICHUM]:

- Heoocmamounas [Inomnocms pacmeopa ecriedcmeue owudOKY npu coCmagieHuu niand
pabom unu HecoON00eHUs pekomeHOoyemuvlx napamempog pacmeopa opuzaooi TPC, KPC u
OCBOEHUSL CKBAICUH.

- Heoonus ckeascunvl npu cnycko-noovemuvix onepayusax(CII10).

- [loenowenue dscuoKocmu, HAxo0awjeucs 6 CKEAadCuHe.

- [iywenue cxkeasicunvl 00 Hauana pabom HEnoIHbIM 00BEMOM.

- Ymenvwenue nnommnocmu dcuokocmu 6 ckeaxcume npu OAUMENbHbLIX OCMAHOBKAX 3d
cuem NOCMynienus 2azda u3 niacma.

- Hapywenue mexnonoz2uu 3KCniyamayuy, 0C80€HUs U PEeMOHMA CKEANCUH.

- {numenvHvle npocmou ckeadcunvl 6€3 NpOoMblEKU.

- Hanuuue 6 paspeze CKBAXMCUHLL 2A308bIX NIACMOS, A MAK}CE HEPMAHLIX U BOOAHBIX
niacmos ¢ OONbWUM — KOIUYECMEOM PACHBOPEHHO20 2A3d  3HAYUMENbHO  Y8eluduUsaom
ONACHOCMb B03HUKHOBEHUS 2A30HedmMe8000NPOAGIeHUU, 0axce eclu NIACmosoe 0dgleHue HUMce
2UOPOCMamuy4ecKo2o.

OCHOBHBIE IPU3HAKU Ta30HE()TEBOONPOSIBICHHIN:

- [lepenug orcuokocmu U3 CKEANCUHBL NPU OMCYMCMEUU YUPKYTIAYUU.

- Veenuuenue obvema npomvieouHol HCUOKOCMU 6 NPUEMHBIX eMKOCMAX Npu OypeHuu
UU NPOMbBIEKE CKEANCUHDI.

- Veenuuenue cxopocmu nomoka NPOMBIBOUHOU JHCUOKOCMU U3 CKBAMCUHLL  NpU
Heu3MeHHOU nooaie HAacocd.




- Vmenvwenue, no cpasmenuro c pacuemuvim, 00vema O0O0IUBAEMOU HCUOKOCMU NPU
CNYCKO-NOOBEMHBIX ONepayusix.

- Veenuuenue obvema 6vimecHaeMOU U3 CKBANCUMHBL HCUOKOCMU NpU CHnycke mpyo no
CPABHEHUI0 C pacCHemHbiM.

- CHudiceHue NIOMHOCMU IHCUOKOCMU NPU NPOMBIBKE CKBANCUHBL.

- [logvluennoe cazocooepicanue 8 HCUOKOCMU 2NYULeHUS.

- CHudiceHue ypoeHs cmouda pacmeopa 8 CKEAMCUHe NPU MeXHOI02UYECKUX OCTNAHOBKAX UIU
NPOCMOSX.

TexHuko-TexHoJiornueckue Tpedoanusi no npeaynpexaenno 'HBIL.

B uensax npenynpexaenus 'HBII pu TPC u KPC, ra3oBbix 1 HarHeTaTeIbHBIX CKBAXKUH J10
U BO BpeMsi UX PEMOHTa HEOOXOAMMO CO3/aTh IPOTHUBOJABICHHE HA MPOIAYKTUBHBIA ILIACT
JKUJIKOCTBIO OIPECIICHHOTO YACIBHOIO Beca - "KUJKOCTh MIYIIEHUs", CBOMCTBA KOTOPOH JOJIKHBI
OTBEYaTh CIIEAYIOIUM TPeOOBAHUSIM:

- KUAKOCTb Ul TJIYIIEHUS JAOJDKHA ObITh XMMHYECKM HMHEPTHA K TOPHBIM IIOpOJaM,
COCTaBISIIOLIUM KOJUIEKTOP, COBMECTHMMAa C IUIaCTOBBIMU (prrougamMu, JJOJDKHA HCKIIOYaTh
HeoOpaTUMYIO KOJIbMATaLMIO MO IIacTa TBEPIbIMU YaCTUIIAMU;

- (bunIpTPAT KUIKOCTH JUISl TIYIICHUS AOJDKEH 00Ja/laTh MHTUOMPYIOIIMM JEHCTBHEM Ha
[JIMHUCTBIEC YaCTUILIBI PH J1I0O00M 3HaueHuu pH miuacToBoil BobI,

- XKUJAKOCTb JJIsl TIYLIEHUS JIO0JDKHA 00JafaTh HU3KUM KOPPO3HOHHBIM BO3/JEHCTBUEM Ha
CKBaKMHHOE 000pyaoBanue. CKOPOCTh KOPPO3UU CTAIU HE JOJKHA npeBbimaTh 0.1 MMm/rox;

- )KUJKOCTb JIJIS TJIYLLIEHUS JOJDKHA ObITh TEPMOCTA0MIIBHOM IIPU BBICOKUX TEMIIEPATYpax U
HE KpUCTAJUIM30BaThCS HA TOBEPXHOCTU B 3UMHUX YCJIOBUSX;

- OJKUAKOCTb JUIsl TIIYIIEHHS JOJDKHA OBITh HEroproueld, B3pBIBOIIOKApOOE30IacHOM,
HETOKCHYHOM;

- OKUAKOCTh JUId TIUIYIIEHHWS JOJDKHA OBITh TEXHOJIOTMYHA B TPHUTOTOBICHUU U
HCII0JIb30BaHUY;

- coJiep KaHue MEX.MPUMECEH B KHIKOCTH IS TIIYIIEHUS HE MOJDKHO ObITh He Oosee 100
MTI/J1, IPH 3TOM pa3Mep 4acTull 10JkeH ObITh He Oosiee 0.02 MM.

CymecTBytoniye crnocoObl IIyIIEHUS CKBaXMH OCHOBAHBI HAa NMPUMEHEHUHU JBYX BHJIOB
JKUJIKOCTEN WJIM UX COUYETAHUU.

1 cmocod — ryieHue JKUIKOCTIMU Ha BOJAHON OCHOBE:

- CEHOMAaHCKOI BOJIOH;

- BOJHBIMU PACTBOPAMU HEOPTaHUYECKUX COJIEH;

- IOATOBApPHON BOJIOH (TEXHUUYECKOIN).

2 cnoco0 - rayueHue KXKuAKocTIMU Ha Y B ocHoBe (00paTHbIE 3MYJIBCHH)

3 cnnoco0 - 00beIMHACT IPEUMYIIIECTBA IBYX MEPBHIX CIIOCOOOB ITYIIEHUS, BKIIOYAET B ce0s
KOMOMHHMpPOBAaHHOE MPUMEHEHHE OOpaTHOM AMYJIbCUM M MHHEPAIM30BAHHON BOJbI. TEXHOJIOTHS
OCHOBaHa Ha €CTECTBEHHOM OCaXIEHHMM Ha 3a0oii, B MHTepBaje mnepdopaiuu, Oonee TsHKEIOH
0o0paTHOM SMYJIbCUU IO CPAaBHEHHUIO CO CKBAXUHHOW >KUAKOCTHIO, MOCJIE YEro MPOU3BOAUTCS
IPOMBIBKa MUHEPAIN30BaHHOM BOJOH HEOOXOIMMOM MIOTHOCTH.

Jns uHKeHepHOro oOecredyeHusl MPOBEACHUS Mpolecca TDIIYIIEHHs CKBaXXHHbI (aHAIH3
CUTYyallUd ¥ KOHTPOJIbHBIC 3HAYECHUs]) HEOOXOAMMO OIPEAEIUTh 3HAYE€HHE CIIEAYIOUIUX PEKUMHO-
TEXHOJIOTUYECKUX MTapaMeTPOB:

MaKCUMAJIbHO JOITYCTUMOE JIaBJICHUE HA YCThE CKBAKHUHBI;

[110THOCTH MOCTYNUBILIETO B CKBAKUHY IJIACTOBOTO (hIIIOH/Ia;

IUIACTOBOE JIaBJICHHUE;

[TnoTHOCTH OYpOBOrO pacTBOpa, KOTOpast HEOOXOIUMa JJIsl POBECHUS MTPOIIECCa;
HayalbHOE JIABJIICHUE LIUPKYJISIUH;

KOHEYHOE JaBJICHUE HUPKYIISIHH.

ITporiecc rinymeHus CKBaXXHH MpeACTaBiIsgeT co00M KOMITJIEKC MEPOTIPUSATHIA, HAIIPAaBICHHBIX
Ha MpekpaiieHre (OHTAHHPOBAHUS IUIACTOBOTO (pironja M3 CKBAXHHBI IMMyTEM 3aKaykd B Hee
CIIELUAJILHOM KUAKOCTH — TAK HA3bIBAEMOMW JKUIKOCTU IiiymieHus. Ilpouecc riymeHus CKBaKUH



1)

CBSI3aH C HMCKYCCTBEHHBIM ITOBBIIICHHEM 3a00HHOTO JABIEHHS [0 BEJIWYMH, IMPEBBIIIAIONTIX
actToBoe. [JyrieHue yriaeBOJOPOJHBIX CKBAXHMH OOECIIEYMBAET BO3MOXKHOCTb IPOBEICHUS
TEKYIIEro, KAMUTATbHOTO PEMOHTA CKBaKUH, IIPEKpaIleHHe aBapuifHOTO BBIOpOca (irona.

OcHOBHBIE BOIIPOCHI, pelIaeMble MPH TIYLHICHUH CKBAXHH: BBIOOp pabodel KUIKOCTU U
pexuM e€ 3akauku B CKBaXMHY. CyIeCTBYIOT ONpeJesieHHbIE TPeOOBaHMS, MPEAbABIIEMbIC K
TEXHOJIOTUYECKUM >KUKOCTSIM TITYIICHUS! CKBAKUH:

1) obecrieueHrne MHUHMMAJIBFHOTO HPOHUKHOBEHHS (UIbTpaTa M TBEPIBIX YacTUI] U3 paboueit
KHUJIKOCTH B IPU3a00HHYIO 30HY IUIaCTa-KOJIEKTOPa,

2) cTaOMIIBHOCTD KUIKOCTH ITPU KOHTAKTE C IUIACTOBOM BOJIOM,

3) cpaBHUTEIBHO JIETKOE yJalleHue (PUiIbTpaTa U TBEPABIX YaCTHUII, IPOHUKAIOIIMX B MPU3a00HHYIO
30HY,

4) HemomyIieHue B3aUMOACUCTBUS (QUIBTPATa C TIAMHUCTHIM MaTepPHAJIOM B TUIACTE-KOJJICKTOPE,

5) mpenoTBpaleHne 00pa3oBaHKs HEPACTBOPHMBIX OCAIKOB B IOPOBOM IPOCTPAHCTBE ILIACTA,

6) COOTBETCTBHE JaBJICHUS 3aKayKd pabodell KUIKOCTH MPOYHOCTH (POHTAHHOH apMmarypel H
00CaJHBIX KOJIOHH.

PaboThl UMEIOT 1ENbI0 MPEKPaTUTh (HOHTAHUPOBAHKE TLIACTOBOTO (PIIFOMIA M3 CKBAKUHBI
HIOCPE/ICTBOM 3aKa4KH JKUIAKOCTHU TITYIICHUS M, TAKAM 00pa3oM, TIIyIIEHHE CKBaXHH 00YyCIOBICHO
NPUHYXIEHHBIM MTOBBIIICHHEM 3a00{HOTO IaBJICHUS JI0 BEITMUUHBI, IPEBBIIAIONICH I171aCTOBOE.

MeponpusTHs 10 TITyIIEHHIO CKBAYKUH CIICIUATBHBIMU KHUIKOCTSIMHU HA BOJHON OCHOBE, TEM
Oosiee TIPOBEIEHHBIE MHOTOKPATHO, OKAa3bIBAIOT HETAaTUBHOE pe3yJbTUPYIOLIEEe BIMSIHUE Ha
OKCIUTyaTal[MOHHBIE XapAKTEPUCTUKU: CHIDKEHHE NeOuTa M yBeIMYEHHE BPEMEHHOTO HHTEpBaja
OCBOCHUSI/BBIBOJIA CKBRKUH HA PEKUM, YTO MOXKET BBI3BaTh 3HAUUTEJIbHBIC IOTEPH KOJIMUYECCTBA
noObIBaeMOi HEPTH.

B kauecTBe JKMAKOCTHM JUIs TJYIICHUS CKBQXWH HCIOJIB3YIOT HE(Th, BOLY, OypOBBIE
pacTBOpBI HA BOJHON W yrieBOAOpoAHOW ocHoBax. [lociennue Hanboinee 3(pPEKTUBHBI, OJTHAKO
OTJINYAIOTCSI OTHOCHTENIHO BBICOKOH CTOMMOCTBIO, OMACHBI C TOYKHM 3pPEHUS 3arps3HEHUS
OKpYy’Karomie cpessl, Bo3ropanust u nap. M3 OypoBBIX pacTBOpOB Ha BOAHOH OCHOBe Hamboiee
NEPCHEKTUBHBl MUHEpAJIbHBIE C MOJMMEPHBIMU J0OaBKaMH, KOTOpbIE HE COJEp’KaT TIIMHHUCTBIX
YacTUI] ¥ JIOMYCKAIOT TMOBBIIIEHHE TUIOTHOCTH J00ABICHHEM Mela, yAaIsieMOro 3aTeM COJISTHO-
KHCJIOTHON 00pa0oTkoi. B ycnoBusix, Koraa miactoBoe JaBlieHUE HUXKe THIPOCTaTHIECKOro (Mpu
3aMOJIHEHAH CKBAXHHBI HE(PTHIO), B KauecTBe paboueil JKUAKOCTH HCIIONB3YIOTCS CIEIHaIbHBIE
IBYX- U Tpéx(azHble neHbl. [ TIyIeHns CHoib3yeTcsl IMUPOKUH CHEeKTp (DIFOMI0B, paccobl
(KCI, NaCl u ap.), sMyJIbCHOHHBIE PAaCTBOPHI, CHIPYIO HE(PTh, TU3ETHHOE TOIJIMBO, METAHOJbI,
HOPUPOJIHBIH ra3, MeHy U BO31yX.

3ATAYA.

['panueHT naBieHUs TUAPOpa3phiBa Ha TIyOUHE ciycka OaliMaka KOJIOHHBI

I'my6una ckBaxkunbl 1700 m. JlaBnenue omnpeccoBku 244,5 MM 00cagHON KOJIOHHBI,
cnyuieHHoi Ha rinyouny 1200 m, pasuo 18,0 MIla.

I'paameHT gaBlieHUs TUAPOPA3PHIBA HA TIIyOHHE ciycka Oammaka konoHHBI ([(myOuHa
3aJieraHusl HaumMeHee NpOYHBIX mopoa) paBen 0,02 MIla/m. [lmoTHOCTE OypOBOTO
pacTBopa coctasnser 1,25 r/cm.

WUcxongHble TaHHBIE:

Hexs — 1700 M, Hox (244,5 Mmm) — 1200 M, Porp— 18,0 MIla, Grp — 0,02 MIla/m, pu —
1,25 r/em®

Pemenue:

JlaBnenue runpopaspeiBa Ha riryoune 1200 wm:

Prp = Grp- Hox = 0,02- 1200 = 24,0 MIla

MaxkcumanbHO TOMYCTUMOE JTaBIE€HNUE HA YCThEe CKBAKUHBI:

[PI/I3K] < 0,8 'Ponp:0,8' 1 8,0 = 14,4MHa
[Pus] r.p=Prp— 0,00981ps Hox = 24,0 — 1,25 - 0,00981-1200 = 9,3 MIla
[Pus.<] =9,3 MIla



http://www.mining-enc.ru/n/neft/
http://www.mining-enc.ru/v/voda/
http://www.mining-enc.ru/b/burovoj-rastvor/
http://www.mining-enc.ru/b/burovoj-rastvor/
http://www.mining-enc.ru/p/plastovoe-davlenie/

2) OreHKa IJIOTHOCTH MOCTYIMBIIEr0 B CKBAXKHUHY IJIACTOBOTO (hIronaa
[I10THOCTH MOCTYNMBLIETO B CKBaXHMHY (QIIOUJIa ONpeaeiseTcs O Cclenyrouiei

bopmyie:

_ (Pll_’s’.]\‘ _Pus’.m)
" 0,00981-h, '

rae pu— IlnoTHOCTH GypoBOro pacTBOpa B CKBaKMHE, I/cM°;

pq’):p

Pus.t, P us.x — U30BITOYHBIE NaBIeHUSA B TpyOHOM U 3aTpyOHOM npocTtpaHcTBe, MIla;
h¢ — BeIcOTa cTON0A (hiIrONAa B CTBOJIE CKBAXKUHBI, M;
=
Vo — 00BbeM MOCTYNHUBIIETO B CKBAKUHY (IIOUIA, M
F — miomane nomepeyHoro ce4eHus CTBOJIa CKBAaXXUHBI B MHTEPBAJIE PACIOIOXKEHUS
nauky Gaouaa, M2,
HcxonHble faHHBIE:
wsw = 2,2 MIIa; Pus« =3,6 MIIa; p, = 1,25 r/em® Vo =2,3 M* F =0,0124m2
Pemenue:
BricoTa nauku ¢aronna:

3.
’

v, 23
Voo 5% 16
Ho= £ = 00124 oM

[InoTHOCTB (urronna:

(P,.—P,,.)  (36-22)

Uu3.K uz.m

= =0,482/cu®
0,00981 - h(p 0,00981-186

pd):pn_

3) [TnacToBOE naBieHue
dakTHYECKOE TIUIACTOBOE JaBJICHUE MPOSBIAIONIEr0 ITacTa PacCYMTHIBAETCS IO

bopmyre:

Pun = 0,00981 Pu H + P]/IS.T!
rae Pns — mnacroBoe naBiaenue, Mlla;
p,, — IIIoTHOCTE 6ypOBOTO pacTBOpa B CKBAXKHHE, I/CM>;
H — I'nyOuna 3aneranus miacta (10 BEpTUKAIN), M;
Pus + — n30bITOUHOE NaBiieHNe B OypuiibHBIX TpyOax, Mlla.
HcxonHble naHHBIE:
Pusm = 2,2 MIa; Pys « = 3,6 MIIa; p, =1,251/em>; H =1700 ™
Pemenue:
[ImacToBO€E naBineHue:
Pur: = 0,00981- p, H + Pys.m =0,00981- 1,25 - 1700 + 2,2 =23,0 Mna
4) TInoTHOCTH OYPOBOTO pacTBOpa
[TnoTHOCTH OYypOBOIO pacTBOpa AJI IIyIIEHUs CKBAKUHBI ONpeaensieTcs no popmyse:

P_ +AP
P<= 0,00981H °

rie O, — IInoTHOCTH GypoOBOTO pacTBOpA IS IIYIIEHHS CKBAKUHBL, I/cM?,;

P.x — mmacToBoe maBiaenue, Mlla;

AP — BennuumHa NpeBHIIEHUSA THIPOCTATUYECKOTO JaBIEeHUs Haja miacToBeiM, MIla.

Benuunna  mpeBblllIeHUs ~ THJAPOCTAaTHYECKOTO  JAAaBIE€HHS  HaJl  IJIACTOBBIM
permameHtupyercs B «PykoBoactBe mo npeaynpexiacHuro U ymkBupanuu [HBII npu
cTpouTelbcTBe M peMoHTe ckBakuH» (CTO Tazmpom 2-3.2-193-2008) creayronum oopa3om:

[IpeBbllieHUE MIOTHOCTH OYpOBOT'O pacTBOpa B MHTEPBaJaXx COBMECTHMBIX YCIOBUH
OypeHHs N0JDKHA OBITh HE MEHEE:



- 10 % nnsa ckBaxuH rayounoit 1o 1200 m (maTepBanoB ot 0 g0
1200 m);

- 5 % nnsa uatepBanos oT 1200 1o npoeKTHOM r1yOUHBI.

B HeoOXoauMBIX ciydasx MPOEKTOM MOXKET YCTaHaBIUBAaThCA Oonbinas [LIOTHOCTH
pacTBopa, HO IPU TOM MPOTHUBOAABICHUE HE JOJKHO MPEBbIIIAThH MIACTOBBIC JaBleHUs Ha 15
krc/cm? (1,5 MIla) mst ckBaxkuH rory6uHoit 1o 1200 M u 25 — 30 kre/em? (2,5 — 3,0 MIla) ms
OoJtee TITyOOKUX CKBaKHH.

Ucxonnsie nanupie: Pux = 23,0 MIla; p, = 1,25 r/em®; H= 1700 M; Pusr=2,2 MIIa, AP=3
MIIa

Pemenue:
HHOTHOCTB, HeO6XOZ[I/IMaﬂ JUJISL FJIyI_HeHI/IS[ CKBa’KUHBI:
_ P +AP
Pe = 0,00981H
230430

=156-r/cMm®

Px = 0.00981-1700

5) HauasipHOE J1aBiIcHHUE IIUPKYIISAIUN
HavaneHoe 1aBiieHre MUPKYIISIAA OTIPEISISIETCS 10 CIeIyIonIei dhopmyrie:

Pu=Pusm + P..+(0,5 + 1,0) MIIa,

rae Py — HavanbHOE naBneHue nupkKyssinuu, Mlla;
P ¢ — ruapaBiuyeckue ConpoTUBIICHUS ITPU BRIOpaHHOM i riiymieHust noaaude, Mlla

2
L[
.c ~re Ql !

P: ¢ - runpaBnmueckue conpotusieHus npu oypenun, Mlla;

Q1 — TPOM3BOAUTEITHLHOCTH HACOCOB TIPH OypeHNUH, JI/C;

Q2 — BbIOpaHHas Moja4a Hacoca IS TITYIIeHUs, JI/C.

WcxomHble JaHABIC:

Pre=12,0 MIIa; Q1 = 20 n/c Q2 = 10a/c; Pusm = 2,2MlIla

Pemenue:

I'uapaBnuyeckrue CONPOTUBICHUS MTPU BEIOPAHHOM JIJIS TNYIICHUSI Tojayve:

P,

2

2

P.=P, Q =12,0- (10} = 3,0 MITa.
’ ) 20

Ha‘laJ'ILHOC JaBJICHUC I_[I/IpI(y.TIHI_[I/II/IZ
Pu=Pum. + P + (05— 1,00=2,2+3,0+0,8 =60 MIla.

6) KoHeuHoe J1aBiieHHE IIUPK VIS,
KoneuHoe naBieHrne MUPKYISALIUU OMpPEeNseTcs Mo cienyromen Gopmyse:

_p P«
Py = Pec o
H
rae p x— KOHCUYHaia HHOTHOCTB 6ypOBOFO paCTBOpa JJIsL FJIyI_HeHI/ISI CKBa’XHHBHI, F/CM3;

0 — HadanbHas [ITOTHOCTH 6YpPOBOTO pacTBOpa, T/CM®;

P'r ¢ - TMApaBIMUECKHE COMPOTUBIICHHS MIPU BRIOpaHHOM mogaye Hacoco, MIla.
WUcxonHsle maHHBIC:

P . =3,0MIla; p, = 1,25 r/em™; Px =1,56 r/ems

Pemenue:
KoneuHnoe naBnenue HupKyJIsiuu:



156
1,25

3,74 MlIla.

=3,0
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Bonpocel kK IpakTUYECKOMY 3aHATHUIO:
Uro Takoe oTKpHITHIH (poHTaH, BBIOpOC, 'HBIT?
Kakue nocnencTsust y OTKpbIToro ponrana?
Craauu oTKpsITOTO (hOHTAHA
OcHoBHble npu3Haku ['HBIT
Ocnosnble npuuuHsl ['HBIT
TpeboBaHMs K KUAKOCTSIM INTyLICHUS
['mymenne ckBaxux
Kunnxoctu riymenus
Hcnonp30BaHne MOA3EMHBIX PE3EPBYapOB JUIsl aBapUIHOIO TJIYHIEHMS] CKBAKUH W JIMKBUJALUU
dboHTaHOB
. JIUKBUa1Ms OTKPHITOro He(hTera3oBoro OHTaHa C UCIOJIBb30BaHNE THOKON TPYOB! KOJITIOOMHTOBOI
YCTaHOBKH

CoNoOR~WNE

[EEN
o
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MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu
denepanbHOE rOCyIapPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHHE BBICIIIETO
oOpazoBaHHs
«CeBepo-KaBkasckuii (hezepaibHbIN YHUBEPCUTET
Komnemx CK®VY B r. CtaBpornone

MeToanyeckue ykazaHust

110 OPraHM3al{H U NPOBeJeHUI0
CaMoOCTOSITeIbHOM PadoThl

IIM.03 BEAEHUE TEXHOJIOTHYECKOI'O ITPOHECCA TEKYIIET'O
(ITIOA3EMHOI'O) 1 KAIIMTAJIBHOI'O PEMOHTA HE®TAHbBIX U 'A30BbIX
CKBAKUH

CremmansHocts  21.02.01 Pa3paboTka u skcrutyaTarus HeQTSIHBIX U Fa30BbIX
MECTOPOXKACHUN

®dopma 00yueHus O4Has

CraBpomnonb



IlosicHuTeILHAN 3aNMHCKA

MeToaudeckie yKa3aHWs TI0 OPTaHM3AMH W TPOBEICHHUIO CaMOCTOSTEIbHOW paboThl
coctaBieHsl B cooTBeTcTBUM ¢ PI'OC CIIO mo cnenmanpHoctn 21.02.01 Paspabotka wu
AKCIUTyaTaIysi HETSIHBIX U Ta30BBIX MECTOPOKACHUH U paboueil mporpaMMmoil mpoeccuoHaIbLHOrO
Moy «[IM.03 BeneHne TeXHOIOTHUUECKOTO TIpoliecca TEKYIero (IMoA3eMHOI0) M KaluTaJIbHOTO
pPEMOHTA HEPTSIHBIX ¥ TA30BBIX CKBAXKUHY.

[enpro opraHu3anuy U MPOBEICHUS CaMOCTOSATELHON paboThl SIBJSETCS CHCTEMaTH3aIus 1
3aKpeIUICHUE TEOPETUICCKUX 3HAHUM, U (POPMUPOBAHUE TPAKTHUECKUX YMEHUH.

Ocoboe 3naueHue 11t ycBoeHus coaepskanust [IM.03 Benenne TeXHOIOrHYECKOTO Mmporiecca
TeKymero (MOJ3eMHOT0) U KalUTAIBHOTO PEMOHTAa HE(QTSHBIX M Ta30BBIX CKBAXHH U TPUBHUTHUS
MPaKTUYECKNX HABBIKOB MMEET IpaBUJIbHAS W YETKas OpraHu3allvs MPOBEICHHS W BBITOTHEHUS
CTYJCHTaMH MPAKTUYCCKUX PabOT MO KOHTPOJIEM MPETOIaBaATEINS.

[lepen HavamoM BBITIOJIHEHHS KaKI0W PaOOTHI CTYACHTHI JTOJDKHBI O3HAKOMHTHCS C €€
OCHOBHBIMH TTOJIOKCHUSIMH, MTOPSIKOM BBITIOJTHEHUS PAOOTHI.

[To kax1IoMy IPAKTHUECKOMY 3aHITHIO MPEAYCMATPUBACTCA MHINBUAYAIbHBIN OTUYET Mepel
MIPEToAaBaTeIISIMU.

CamocTosTenbHast paboTa CTyA€HTOB IPOBOAUTCS C LIEIBIO:

. CUCTeMATH3allM M  3aKpeIUICHUS TOJNYyYEHHBIX TEOPETHUECKUX 3HAHUH U
MPAKTUIECKUX YMEHUN 00yJaroONTuXCs,

. yrayOleHus U pacliupeHUs TEOPETUYECKUX 3HAHUM;

. (GOpMUPOBAaHUS YMEHUH HCIIOJIB30BaTh HOPMATHBHYIO, IPABOBYIO, CIPABOYHYIO
JOKYMEHTAIUIO U CHEeNHAIbHYIO TUTEPaTypy;

. Pa3BHUTHS TIO3HABATEIBHBIX CIIOCOOHOCTEH M aKTHBHOCTH OOYYAIOIINXCS, TBOPUCCKOU
WHUIIMATUBBI, OTBETCTBEHHOCTH ¥ OPTaHU30BAHHOCTH;

. (OpPMUPOBAHUS CAMOCTOSTEIIBHOCTH MBITIICHUS, CIIOCOOHOCTEH K CAMOPA3BHUTHIO,

CaMOCOBEPIIICHCTBOBAHHIO U CaMOpeaIn3alluu;

. Pa3BHUTHS UCCIICIOBATECIILCKIX YMEHUH.

B pesynbrate ocBoeHUs MpodeCCHOHATHLHOTO MOIYIIA 00YJarOIUNCs JOHKEH YMETh:

-BBIMIOJIHATD MOJITOTOBKY CKBAXXHH K KalTUTAIILHOMY U TeKyIeMy (TI0J[3EMHOMY) PEMOHTaM;

-KOHTPOJIMPOBATH BHITIOJHEHHE PAOOT IO 3aITyCKy U OCTAHOBKE CKBKHH.

3HATh:

-TpaBUjIa ¥ MOPSJIOK MOATOTOBKU CKBOKHH K KAITUTAIBHOMY M TEKyIIeMy (TIOJI3€MHOMY)
PEMOHTaM;

-TI0CJIeIOBAaTeIbHOCTh PaboT MO coadye U MpUeMy CKBOKUH M TEPPUTOPUHU IO U TOCTE
MPOBEJICHUS] PEMOHTHBIX PaboT;

-TIOPSIJIOK 3aITyCKa M OCTAaHOBKH CKBAXKUH;

-TMIPU3HAKH OCJIOXHEHHUH MPH CITYCKO-TIOAbEMHBIX OTIepaIlnsix

Metoanyeckue pexkomengauuu k CPC

Ilnan-rpadguk BeinojHenuss CPC
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Tema 1.1 ITogzemMHBIi pEMOHT CKBaXKUH

By camocTosTeNnbHOM pabOThI:

CaMOCTOSATEIbHOE U3YUYCHHE JINTEPATYPHI 110 TEME:
[TprurHBI U PEMOHT CKBaXXHH, 000PYI0BaHHBIX
[ITAHTOBBLIMHM CKBaKMHHBIMH HaCOCaMHU

CobecenoBanue

Tema 1.2 KanuTtanbHblli pEMOHT CKBaKUH

Bu camocTosTenbHOM paboThI:

CaMocToATeIbHOE U3YUYECHUE JTUTEPATYpPhI IO TEME:
[TprurHBI 1 0COOCHHOCTH PEMOHTA CKBAXKHH,
000pyI0BaHHBIX MOTPYKHBIMU HEHTPOOESKHBIMH
HacocaMu

CoOlecenoBanue

Tema 1.2 KanuranbHblil pEMOHT CKBaKHH

Buz camocrosTenbHO paboThI:

CaMOCTOSITEIbHOE U3YyUEHUE JIUTEPATYPHI 10 TEME:!
3ape3ka 1 OypeHue 60KOBOIO CTBOJIA

CobecenoBanue

Tema 1.2 KanuranbHblil pEMOHT CKBaXKMH

Buy camocrosTenbHO paboThI:

CaMOCTOSTENbHOE U3YUEHUE JINTEPATYPBHI 110 TEME:!
PeMOHTHBIE pabOTHI CBSI3aHHBIE C TPUXBATOM

CobecenoBanue

Tema 1.2 KanutanbHblil pEMOHT CKBaXKMH

Bu camocTosiTensHOM paboThI:

CaMOCTOSTETbHOE U3YUYCHHE JINTEPATYPHI 110 TEME:
PaboThI M0 MHTEHCU(PUKAIINH TPOU3BOIUTENBHOCTH
CKBaKHH

CobecenoBaHue

Htoro 3a cemecTp

10

Toro

10

MeToanuyecKue PEKOMEHAAIUHA 110 MIPOBEACHUIO cob0ecenoBaHUA

CobGecenoBanne - HamOoJiee PacHpPOCTPAHEHHBIH METOJ KOHTPOJsS 3HAHWUN YJalIuxcs,
BapHaHT TEKyllell MpOBEpPKH, TMpoIecce KOTOPOTO IMpernoaBaTelib
BO3MOXHOCTH JIS1 U3YUYCHHSA WHAWBHUAYAJIbHBIX BO3MOXKHOCTEH YCBOCHHUA YyYalllUMUCA y‘—Ie6HOFO
MaTepuana.

[Ipu moAroTOBKE K COOECETOBAHUIO CTYICHT JOJKEH:

e [lpeaBapuTenbHO MOBTOPUTH TEOPETUUECKHI MaTepra TEMbI (TEM) 110 KOTOPOM IPOBOAUTCS

YCTHBIH OITPOC.

e O3HaKOMHTBCS C 3aJlaHHEM, YACHHUTD ero (paldyiy U MOCTaBICHHbIE BOIPOCHI.
e [Ilponymarb JOTMKY M TIOCJIEIOBATEIbHOCTh W3JIOKEHUS MaTepuaia.

MOCTABJICHHBIC BOIIPOCHI HOJIPKHBI OBITh APTYMCHTHUPOBAHHBIMHU.

oJIy4a€T MUPOKUC

OTBeTHI




Kpurepun oueHuBaHusI KOMIIeTEHIM I

OneHka «OTIMYHO» BBICTABISIETCS CTYIACHTY, TJIYyOOKO UM TMPOYHO YCBOHUBIIEMY
MPOrPaMMHBIM, B TOM YHCIIE JEKIMOHHBIN MaTepua, MoCae0BaTEIbHO, YETKO U CAMOCTOSTEIILHO
(6e3 HaBOASIIIUX BOIIPOCOB) OTBEYAIOIIEMY Ha BOIIPOC.

OrneHka «XOpOIIO» BBICTABIISETCS CTYIEHTY, TBEPJI0 3HAIOLIEMY IIPOTPAMMHBIHN, B TOM YHCIIE
JICKIIMOHHBIN MaTepuall, TPAMOTHO | 10 CYIIECTBY, OTBEUAIOIIEMY Ha BOIPOC U HE JIOMYCKAIOIIEMY
IPU STOM CYIIECTBEHHBIX HETOYHOCTEH (HETOYHOCTEH, KOTOpble HE MOTYT OBITh HCIIPABJICHBI
HaBOOAIIMMHU BOIIPOCAMU HJIM HC UMCIOT BAXKHOT'O IMPAKTUYCCKOT'O 3Ha‘IeHI/ISI). To xe oTHOCUTCS K
OCBEILIEHUIO MTPAKTUYECKH BaKHBIX BOIIPOCOB

O1eHKa «yJOBIETBOPUTEIHHO» BBICTABISIETCS CTYICHTY, KOTOPBIA OOHApy)KWBaeT 3HAHHE
OCHOBHOTO MaTepuana, HO He 3HAeT €ero JeTajed, JOMYCKaeT HETOYHOCTH, HEIO0CTaTOYHO
MpaBUIbHBIE (POPMYITHPOBKH, U3JIAraeT MaTepHall C HAPYIICHUEM MOCIIECIOBATEILHOCTH, OTBEUACT
Ha MPaKTUYECKU Ba)KHbIE BOMPOCHI C MOMOIIBIO UJIU MOMPaBKaMH IPEroaaBaTers.

OHCHKa «HCYIOBJICTBOPUTCIILHO» BBICTABJISICTCA CTYACHTY, KOTOpLIﬁ HE 3HACT
3HAYUTENIbHOM YacTH MPOTrPaMMHOI0, B TOM YHCIIE JICKIIMOHHOTO MaTepHaia.
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