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IHosicHuTeIbHAA 3aNIUCKA

Metoauyeckie YyKa3aHHs [0 OpraHM3alliM W IPOBEICHUI0 MPAKTHUYECKUX 3aHATUHN
cocraBiieHsl B cootBercTBHM ¢ PI'OC CIIO mo cnemmansHoctu 21.02.01 Pa3zpabotka u
JKCITyaTanusi He(TAHBIX U Ta30BbIX MECTOPOXKICHHM u pabouel mporpaMMoil ydeOHOU
mucrumuinael OI1.11. OcHOBBI HETEra30BOTO JIena.

Llenbio BBIMOJIHEHUSI MPAKTUYECKUX 3aHITUN SBISETCS CUCTEMATHU3allMs U 3aKperuieHue
TEOPETUYECKHUX 3HAHUN, U (POPMUPOBAHHE MPAKTUIECKUX YMEHHM.

Ocoboe 3nauenue s ycBoenmsi conepkanuss OIl11. OcHoBbl HedTerazoBoro jaena u
IPUBUTHS IPAKTUYECKUX HABBIKOB MMEET IpaBUJIbHAs M 4YETKas OpraHM3alus IpPOBEIACHUS U
BBITMIOJTHEHUSI CTYIEHTaMU IPAKTUYECKUX pabOT MO/ KOHTPOJIEM IIPEeroaaBaTess.

[lepen HawyamoM BBIMOJHEHHUS KaKJOW pabOTBHI CTYAEHTHI JOJDKHBI O3HAKOMHUTBCS C €e
OCHOBHBIMH TOJIOKEHUSIMH, MTOPSJIKOM BIMOJIHEHUS PaOOTHI.

[lo kaxxaoMy HpPaKTHUUECKOMY 3aHATHUIO IPEAyCMAaTPUBAETCS HWHAMBUIYaAJIbHBIM OTYET
nepes mperoaBaTessiMu.

B pesynbrate uzyuenns OI1.11. OcHOBBI HePTETa30BOTO €iIa 0OYUAOIIHIACS JOIKEH OBIAICTh
CICOYIOIIMMU KOMIICTCHIIUAMU

OK 01 BeiOupats crmocoObl pemeHus 3agad  MpoPEecCHOHATBHON  JIeSTETbHOCTH
IPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

IIK 1.1 OcymiecTBisaTh  KOHTPOJIb W COOJIIOIGHWE  OCHOBHBIX  TEXHOJOTHYECKHX
nokasarenei pa3paboTKu HEPTSIHBIX U Fa30BBIX MECTOPOXKICHUH.

[1K 1.2 BeimmonssITh 00pad0TKY T€0JIOTHUECKON HHPOPMAIH O MECTOPOKICHUH.

I1K 1.3 OcymecTBisiTh MEpONpPHATHS IO HMHTEHCH(PHKAIUKA T0O0BMM HePTH W rasa M
YBEJIUYEHUIO HEPTEOTJauu IJIACTOB.

B PE3YIbTATEC OCBOCHUA JUCHUILINHBI CTYACHT JOJDKCH YMETD!

- pacro3HaBaTh 3ajladyy W/WiM TMpodiieMy B TMPOPECCHOHAIBHOM W/WIHW COIUATBHOM

KOHTEKCTE;

-aHaJTM3UPOBATh 3a/1a4y U/WJIH MPOOIEMY H BBIACIATH €€ COCTaBHBIEC YaCcTH,

-OMpeNeNsaTh JTalbl pPEHIeHUs 3a/Jayd; BBIIBIATH U 3(G(EKTUBHO UCKaTh WHGOPMAIIHUIO,
HEOOXOUMYIO IJIsl PEIICHUS 3a/1a4d U/WUITU TIPOOJIEMBI;

-COCTaBIIATH IIaH JEHCTBUS; ONPEICNISITH HEOOXOIUMBIE PECYPCHI;

-BJIaJIETh aKTyaJIbHBIMU METOJIaMU pa0bOThI B MPOPECCUOHATBHON M CMEXHBIX Cepax;

-OMpeNeNsTh OTKJIOHEHHsS OT TEXHOJOTHYECKOro pexuma paboTbl 000OpyAOBaHUS IS
JOOBIUN YTIIEBOJOPOIHOTO CHIPHS;

-OCYIICCTBIISITh PETYJUPOBAHWE M MOHUTOPHHT TEXHOJOTHMUYECKHX MapamMeTpoB PabOThI
000pyIoBaHUs ISl TOOBIUN YTIAEBOAOPOTHOTO CHIPHS;

-OlIEHUBATh PUCKH M OTPaHUYCHHUSI, ONPEIEISIONre paboTy CUCTEMBI IIJIACT - CKBAKHHA -
MOTPYKHOE HACOCHOE 000PYI0BaHKE - CUCTEMa cOOpa MPOAYKIIUH.

-pa3pabaTbIiBaTh  TEOJIOTO-TEXHUYECKUE  MEPONPHUSATHS MO0  TMOAJCPXKAHUI0 |
BOCCTAHOBJICHHIO pa0OTOCTIOCOOHOCTH CKBAXKHH.

3HaTh:

-aKTyaJIbHBIA TPO(PECCHOHATIBHBIA M COIUAIBHBIA KOHTEKCT, B KOTOPOM TMIPHUXOIUTCS
paboTaTh U KUTh;

-OCHOBHBIC HCTOYHUKH HH(OpPMAIIMM M PECypchl s pelIeHHs] 3aqad U mnpobiemM B
podeCCHOHATLHOM H/MIIH COIIMATIbHOM KOHTEKCTE;

-JICOPUTMBI BBITIOJTHEHUS pa0dO0T B MPOoheCCHOHATBHON U CMEKHBIX 001acTsX;

-MeTOZIbI paboThl B TPO(ECCHOHATLHOW M CMEXHBIX cdepax; CTPYKTYpy IUTaHa IS
peleHus 3a1aq;

-TIOPSIIOK OIICHKH Pe3yJIbTaTOB PEUICHH 3a1a4 TPOo(heCCUOHATBLHOM NesSTeIbHOCTH,

-XapaKTEePUCTUKU MIPUTOKA U3 IJIACTa;



-CBOMCTBA TOPHBIX IIOPOJ;

-(pU3MKO-XMMUYECKHE CBOICTBAa YIJIEBOJOPOJHOIO ChIPbS, XMMUYECKUX pPEareHTOB,
NOPSIOK Y NIPaBUIIA UX YTUIM3ALNY;

-ME€TO/Ibl UHTEHCU(UKAIIMH JOOBIYH YTIIEBOIOPOIHOTO CHIPHSL.



Pasznea 1. TeopeTruueckue 0CHOBbI He(pTerazoBoro jaesa
Tema 1.1 OCHOBBI re0JIOTHH MECTOPOXKAEHUI
IIpakTnyeckoe 3ansaTue Nel
O3HakoMIIeHHE € Te0JIOTHYeCKUM CTPOeHHeM MecTOposKaAeHuil HedTH U raza

Ilesib: 03HAKOMHTBHCS C FE€OJIOIMYECKUM CTPOCHUEM MECTOPOXKAeHUI He(hTH U ra3a

3HAHUSA M YMEHHUsI:  IPUMEHATH NPO(EeCCHOHANBHYIO TEPMUHOJIOTHIO B 00J1acTH OypeHus,
pa3pabOTKN MECTOPOXKICHUS, IKCILTyaTallud CKBaKUH, TPAHCIIOPTAa HE(TH U ra3a; aHAIM3UPOBATh
OTEYECTBECHHYI0 M 3apyOC)KHYI0O HAyYHO-TEXHHUYECKYI0O HWHGPOpPMALMIO TIO0 HAalpaBJICHUIO
ucclieIoBaHui B 001acTi HehTera3oBoro aena

AKTYaJIbHOCTb TEMbI:

CIOXHOCTb 2€07102UYeCK020 CMPOEHUs  MEeCMOPOXCOeHUl yCTAaHABIUBAETCS HUCXOJd U3
COOTBETCTBYIOILIUX XapaKTEPUCTUK OCHOBHBIX 3aJI€KEH, 3aKII0UAIOIIUX OCHOBHYIO YacTh (Oosible
70 %) 3amacoB MecTOpOXAeHUs. Pa3Mepbl U CII0)KHOCTh CTPOEHHUSI MECTOPOXKICHHUM ONMpenessoT
METOAMKY pa3BEeIOYHBIX paboT, HUX O0O0bEMBl M HKOHOMHUYECKHE II0Ka3aTeld pPa3BEIKU U
pa3paboTKH.

Teopernyeckas 4acTb

1100 mecmopodrcoenuem nepmu u 2aza TOHUMAETCS COBOKYITHOCTD 3aJIe’KeH, IPUYPOUEHHBIX
K 00LleMy yd4acTKy 3eMHOH IOBEpXHOCTH. MeCTOpOXKIAECHHE Ha3blBalOT Ta30BbIM, €CIU OHO
COJIEPXKUT TOJILKO Ta30BbIE 3aJIeXkH, cocTosre 6osee uem Ha 90 % u3 MeTaHa.

Jns popMupoBaHUS KPYIHBIX CKOIUICHWH He(TH W Ta3a HEOOXOAMMO BBINTOJIHEHHE psia
YCIIOBHMIA: HAIMYKE MPOHUIIAEMBIX TOPHBIX MOPO (KOJIJIEKTOPOB), HEPOHHUIIAEMBIX TOPHBIX OPO/I,
OTPaHUYMBAIOLINX TEepeMelleHne He(TH U ra3a Mo BepTHUKAIM (IIOKPBIIIEK), a TaK >Ke IuUlacTa
0co0o#t (hopMbI, ToNaB B KOTOPBIA HEPTH U ra3 OKa3bIBAIOTCS KaK Obl B TYNHKE (JOBYIIKE).

Jlogywika - 4YacThb TPUPOAHOIO pe3epByapa, B KOTOPOM COBPEMEHEH YCTaHaBJIMBAETCA
pPaBHOBECHOE COCTOSHHME BOJAbI, HeTH W rasa. Tak Kak IUIOTHOCTb Tra3a HauMEHbIIas, OH
CKaIUIMBaeTCsl B BEpXHEH yacTu, JIOBYIIKHM (ra3oBas Inamka). Huwke rasa pacronaraercst He(Thb.
Bopna, kak Oosee Tskenas KHUAKOCTb, CKAIUTUBAETCS B HUKHEH YacTH JIOBYLIKH.

l'azoeas wanka - CKOIJIEHHE CBOOOHOTO ra3a HaJl He()ThIO B 3aJIEXKH.

Haubouee yacTo 3anexu yrieBoAOpoAOB BCTPEUAIOTCs B JIOBYIIKaX aHTHKJIMHAIBHOTO TUIIA,

MPEJICTABIISIFOIINX CO00M MOA3EMHYIO KYIIOJI000pa3Hyto cTpykTypy (Puc. 1)
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Puc. 1 — [logzemuas crpykTypa JoByIIek HeTH U Ta3a

CkoruieHne He()TH M Ta3a, COCPEIOTOYCHHOE B JIOBYIIKE B KOJIMYECTBE, JOCTATOYHOM JIS
MIPOMBINIICHHON pa3pabO0TKH, Ha3bIBaeTcs 3anedxcvio. Dopma U pa3mep 3aieku 00ycIaBIUBAIOTCS
dbopMoii u pazmepoM JIOBYLIKH. PaccMOTpuM OCHOBHBIE 371eMEHTHI He(PTera3oBoil 3as1exu (puc. 2).

[ToBepxHOCTD, paznenstomas HePTh U BOAY, HA3BIBACTCS NOO0OU8OL HEPTEra30BOM 3aJIeKH,
WINA NOBEPXHOCMbIO 8000HehmMAH020 pazdenda. JIMHUS iepecedeHrs TOH MOBEPXHOCTU C KPOBJIEH
IlacTa Ha3bIBACTCS GHEUHUM KOHMYpoM HeghmeHocHocmu. JIMHUS TiepecedeHus MOBEPXHOCTU
BOJIOHE(TSHOTO pa3jienia ¢ MOJOMIBOM IJIaCTa €CTh 8HYmMpeHHell KOHMYp HegpmeHnocHocmu. Jlunus
nepeceueHrsl OBEPXHOCTH HE(PTEra3oBOrO paszzeia C KPOBJIEH IIacTa HAa3bIBACTCS GHEUHUM
KOHMYPOM 2A30HOCHOCMU, a C TOJOIIBOM IUIACTa - 6HYMPEHHUM KOHMYPOM 2A30HOCHOCHIU.
Kpartuaiimee paccrossHue MeXIy KpoBled M MOAOIIBONH HEPTETra30HOCHOTO IJIaCTa HA3BIBAIOT €T0
MONUUHOU.

XapakTepHbIil TPU3HAK OCAJOYHBIX TOPHBIX MOPOJA - HX CJOHCTOCTb. J[aHHBIE MOPOIBI
CJIOCHBI, B OCHOBHOM, M3 IMOYTH TMapalICIbHBIX CJIOEB (IIACTOB), OTIUYAOIIUXCS IPYT OT Apyra
COCTaBOM, CTPYKTYPOU, TBEpJOCThIO M OKpackoi. [loBepXHOCTh, OrpaHHUYNBAIONIAs TJIACT CHHU3Y,

HAa3bIBACTCs MOAOLIBOM, & CBEPXY - KPOBJICH.
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Puc. 2. CBonoBas razoHeTsiHasA 3a1€Xb: | - BHyTPEHHUI KOHTYp Fa30HOCHOCTH; 2 -
BHEIIHUI KOHTYpP Ta30HOCHOCTH; 3 - BHYTPEHHUH KOHTYp He()TEHOCHOCTH; 4 - BHEIIHUN KOHTYP
He(TEHOCHOCTH.

[TnacTtel OCafoYHBIX MOPOJ MOTYT 3ajeratb HE TOJIbKO TOPU30HTAIBHO, HO U B BUJE
CKJIAJ0K, 00pa3oBaBIIUXCA B XOJle KOJIOATENbHBIX, TEKTOHMYECKUX MU TOopooOpa30BaTENbHBIX
nporeccoB. M3rub miacra, HampaBJIeHHbIM BBHIMYKIOCTHIO BBEPX, HA3bIBACTCA AHTHKJIMHAJIBIO, A
BBIMYKJIOCTbIO BHU3 - CHHKJMHAJIbI. CoceHNE aHTUKIMHAIb U CUHKIMHAIb B COBOKYIHOCTH
00pa3yroT MOJHYIO CKJIAAKY.

B Poccun nmoutu 90 % HaliieHHbIX HE(TH U ra3a HaXOAATCSA B AaHTUKIMHAISX, 32 PYOEKOM -
okos0 70 %.

Pa3meps! aHTHKIMHANEH COCTABISIIOT B cpeaHeM: anuHa 5...10 km, mupuHa 2...3 KM, BBICOTA
50...70 m. OgHaKo U3BECTHBI M TMTAHTCKUE aHTUKIMHAIM. Tak, caMoe KpynmHoe B MUpe He(TIHOE
mectopokaenue ['aBap (CaynoBckass ApaBusi) UMeeT pa3Mepbl B IutaHe 225x25 kM u Beicoty 370
M, a ra3oBoe MecToposxaenue Ypenroi (Poccus): 120x30 kM npu BeicoTe 200M.

ITo npoHumaemMocTH TOpHBIE MOPOABI JENATCA HAa NpPOHHUIAeMble (KOJJIEKTOPHI) |
HenpoHulaemble (MOKPbILKK). KoJiekTopbl - 3T0 1100ble TOpHBIE MOPOABI, KOTOPHIE MOTYT
BMEIIaTh B ce0sl U OTAABATH JKUAKOCTH U Ta3bl, a TAKXKE MPOMYCKATh UX 4Yepe3 cedsl MpU HaTMYuU
nepemnaja aasjaeHus. BerpevaroTes cienyronue TUIbl KOJIEKTOPOB:

1) nopoBble, COCTOSAIINE U3 3EPHUCTHIX MATECPUAIIOB (ITECKH, IIECYAHUKH H JP.), TyCTOTAMH B

KOTOPBIX ABJIAIOTCA MCK3CPHOBEIC ITIOPBI;



2) KaBepHO3HbIE, MMYCTOTHI B KOTOPBIX OOPa30BaHbI MOJIOCTIMH-KaBEPHAMH Pa3IUYHOIO
MIPOUCXOXKACHUA (Hampumep, oOpa30BaHHBIMU B PE3YJIbTaTe€ PACTBOPEHUS COJICH MPOHUKAIOIIUMU
B TIOPOJIy TIOBEPXHOCTBI-MH BOJAMH);

3) TpemmHOBaThie, 00pa30BaHHBIC M3 HEMPOHMIACMBIX OIOp, HO BMEUIAIONIME B CeOs
KUJKOCTHU WJIM Ta3 3@ CUET MHOTOYUCICHHBIX MUKPO-U MaKpPOTPEIIUH (TPEUIMHOBAThIE U3BECTHIKU
 1p.);

4) CMellaHHble (KaBEPHO3HO-TPEIIMHOBATHIE, TPEIIMHOBATO-HOPOBBIE, KaBEPHO3HO-
MIOPOBBIE WM KABEPHO3HO-TPEIIMHOBATO-TIOPOBBIE).

Haunydmumu KOJIJIEeKTOPCKUMH CBOMCTBaMH 00JIaJal0T MOPOBbIE KOJJIEKTOphl. Hermoxumu
CIIOCOOHOCTSIMU BMEIIATh B ce0sl M OTAAaBaTh XKUAKOCTU M Ta3bl, a TAKXKE IMPOIYCKaTh UX 4epes3
cebss MOryT 00NajaTh W Apyrue THUIBl KOJUIEKTOPOB. Tak, Ha HEKOTOPBIX MECTOPOXKIECHUIX
CaynoBckoii ApaBUM B3aUMOCBSI3aHHBIE CHUCTEMbBI TPEIIMH CO3/1al0T KaHabl JuinHOU 10 30 kM. K
TPEIIMHOBATHIM KOJUIEKTOpaM 3a pyOexkoM mpuypodeHo 6osee 50 % OTKPHITHIX 3amacoB HEPTH, a

B Poccun -12%.

Bonpoch! Kk NpakTHYeCKOMY 3aHATHIO
Uro nospaszymeBaeTcs o1 MECTOPOKIECHUEM HEPTH U ra3a?
Ycnosus 11 GopMUpOBaHUS CKOIUICHUH HEPTH U rasa.

CrpykTypa HauboJee 4acTo BCTPEUAIOLINXCS 3aJIekKel yriIeBo10pO/I0B.

A wp e

HazoBute 0cHOBHBIE JIEMEHTHI He(DTETa30BOM 3AJIEHKH.

Tema 1.2 OcHoBbI OypeHHs He(PTAHBIX M ra30BbIX CKBAKHH
IIpakTnyeckoe 3ansaTHe Ne2
O3HakomiIeHHE €O crioco0aMu OypeHHsl CKBaKHH

eab: 03HAKOMUTHCS CO CIOCOOaMU OYpEHUS CKBAXKUH

3HAHUSA M YMEHHUsI:  TPUMEHATH NPo(eCcCHOHANBHYIO TEPMHHOJIOTHIO B 00J1acTH OypeHus,
pa3pabOTKN MECTOPOXKIEHUS, IKCIUTyaTallui CKBa)KUH, TPAHCIOPTa HE(PTH U ra3a; aHaIU3UpPOBaTh
OTEUECTBEHHYI0O U 3apyO0eXHYI0O Hay4YHO-TEXHHYECKYI0 HH(OpMAlMIO 10 HaNpaBlIeHHUIO
MCCIIeI0BaHMI B 007acTH HeTEra30Boro Jaema

AKTYaJlbHOCTh TeMbI: TEXHOJOTMYECKHH KOMIUIEKC J00bIYM He(TH M rasa BKIIOYAET
OOJIBIIIOE YHCIIO BUOOB 060pyn0}3aHH;1, MO3BOJIAIOMICC OCYHICCTBJIATH PAA TCXHOJIOTMUCCKUX
onepanuii. DPPeKTUBHOCTh (HYHKIIMOHUPOBAHUS 3TOTO0 KOMILJIEKCA OMNPEACNIeTCs] B TIEPBYIO
ouepesib YCIOBUSMH Be€HUS paldOT, MPUHATON TEXHOJOTHEH MX MPOBEAEHHUS U COBEPLICHCTBOM
IPUMEHSIEMOT0 000PYAOBaHUS

Teopernyeckas 4acTb



bypenue - mpouecc coopykeHHs TOPHOH BBIPAOOTKM LMIMHAPUYECKOH (QOpMBI  IyTEM
pa3pylieHus TOPHBIX MOpoa Ha 3a00e. bypeHue ocymiecTBisieTcs B 3eMHOM Kope. B psine cioydaen
nporecc OypeHHs BKIIOYAET KPEIUICHHWE CTEHOK CKBAXKUH OOCAJHBIMH TpyOaMU C 3aKadKOM
LEMEHTHOI'O PacTBOPa B KOJIBLIEBOE MPOCTPAHCTBO MEXKAY TPyOaMU U CTEHKaMH CKBAKHH.

Opnum u3 Hambosee MPOCTHIX METOAOB OYpPEeHMsI CKBKHUH CUMTAETCS YAapHO-KaHATHBIN
cnoco6. [Tomo6HBIM 00pa3oM OypeHue CKBaXHH MPOU3BOAUIOCH B TaBHUE BpeMeHa B Kurae. C Tex
Mop OOIIMI MPUHIIKIT PadOTHI HE U3MEHUJICS, @ METOJ OCTAETCS MOMYJSPHBIM U BOCTPEOOBAHHBIM.
VY napHo-kaHaTHas yCTaHOBKA KOMIIAKTHA U MPOCTA B AKCIUTyaTaIlMH U BKJIIOYAET B ceOs:

1. kapkac;

2. 3a0MBHO CTaKaH WM YKEJIOHKA,
3. T1poc;

4. ypapHas IITaHra;

5. 0Onoxk;

6. IeOenka.

Caepxy 3a0MBHOTO CcTakaHa, IPEICTaBIISIIONIEr0 cOO0H TpyOy ¢ OCTpOH KPOMKOM, HAXOIUTCS
HakoBaJbHA. [TorbeM U CIyck 3a0MBHOTO CTaKaHa OCYIIECTBIISIOT MTPH MTOMOIIH JIEOSIKU. Y TapHast
mrTaHra ObeT MO HaKOBaJlbHE, M CTAaKaH Bpe3aeTcs B TPYHT M 3amonHserca nopoaoi. CrakaH
MOJHUMAIOT, TOPOJY HM3BIEKAIOT, W MpollecC MOBTOpsieTcs pa3 3a pasoM. CTakaH Bce TIyOxe
MOTPYXKAeTCs B TPYHT JIO YPOBHS BOJOHOCHOTO CJI0sI. UTOOBI 00ECTIEUNTh BEPTUKATLHOCTD CTBOJIA
CKBKHWHBI, CJEAYyeT WCIOIh30BaTh JUIMHHBIA OypoBOW cTakaH. BypOBBIMH yCTaHOBKAMH C
3a0MBHBIM CTaKaHOM MPOU3BOAAT OypEeHUE CKBAKUH B MATKHUX HECBHITYUYUX TPYHTAX M riauHax. J{is
CBIy4ero TPYHTAa BMECTO 3a0MBHOTO CTakaHa WCIHONB3YeTCsl JKENOHKa - cTajbHas Tpyoda,
OCHAII[CHHAs KJIAITAHOM, 3aJICPKHBAIONIMM COOpaBIIHiics B TpyOe TpyHT. IS TpeIoTBpamieHUsS
OCBITIAaHMSI CTEHOK B CKBO)XXHHY 3a0uUBaeTCsi 00caiHas KOJIOHHA.

Jlist IpOXOXAEHUS TBEPIBIX KAMEHHCTHIX CIIO€B TOPOJ MPUMEHSETCS OypoBOe€ O0JIOTO,
U3MebYarolee rpyHT. MenKkue YaCTHIIbl TOPOIbl BBIHUMAIOTCS jKeTOHKONW. C TTOMOIIBIO )KETOHKH
MIPOXOJIAT ¥ MPOMEKYTOUHBIC BOJSHBIC CIIOW: 3a0HMBAlOT 00CAIHYIO KOJIOHHY, BHIKAYMBAIOT BOY,
KEIIOHKOW BBIHUMAIOT OCTATKH BOJBI ¥ TPYHTA.

VY napHo-kaHaTHBIN cioco0 OypeHHsI CKBaXKMH MUMEET CBOM HEJIOCTAaTKU M mpeumymiectBa. K
HEJOCTaTKaM MOXXHO OTHECTH HU3KYI0 CKOPOCTh OYpeHHsS W OrpaHUYCHHE TIIYOMHBI CKBAXKHHBI,
o0ycTparBaeMOil B HEKOTOPBIX THMaxX IpyHTOB. [IpenmyiecTBa - B BO3MOXKHOCTH OOYCTpOICTBA
HIMPOKUX CKBAKUH, COKpAIIEHUH (DUHAHCOBBIX PACXO/OB HAa CTPOMUTEIHCTBO, YBEIUUYEHUU CpPOKA

CITy)KObI CKB)KHHBI.


http://www.poisk-sb.ru/

B nBaagmaTom Beke KpoMe MEXaHHYECKOro crocoba OypeHHs CKBaXWH (TpaguIldiOHHBINA
croco6 OypeHwusi), MOSBUINCh U HETPAIUIUOHHBIE CIIOCOOBI, ¢ KOTOPHIMHU CBS3BIBAJIUCH BIIOJHE
OTpeNieIeHHbIe HaJeXIbl B JOCTIKEHHH OOJBIIUX TIIYOMH JUIs MOWCKAa HeTH M Ta3a W s
uccleoBaHus cTpoeHus: 3emin. K HETpaauIMOHHBIM crioco0aM OypeHHUs: OTHOCAT Takue, Kak
TepMUYECKUA (BO3JCHCTBHE HA TOPHYI IIOPOJYy BBICOKOTEMIIEPATYpPHOW Ta30BOM CTpyeH,
BBI3BIBAIOIICH MOSABIEHUE TEPMHUECKUX HAIPSHKEHUN B MOBEPXHOCTHOM CJIO€ TOPHOW MOPOIBI U
pa3pylIeHHE €€, KOrJa 3T HAIpPsDKEHUS TIOCTUTAIOT MPEAEIbHBIX JUIsl JAHHON ITOPO/Ibl 3HAUEHUI),
JIEKTPOUMITYJIbCHBIN (BO3AEHCTBUE HA TOPHYIO MOPOAY IEKTPUUYECKUM Pa3psioM, NPOXOASIIUM
160 yepe3 MPOMBIBOYHYIO KHJIKOCTh M B 3TOM CIIy4ae TOpHasl Mopoja IMOJABepraercs ynapHoOu
Harpy3Ke-pasrpy3ke MpU MOPOXOXKACHMH dYepe3 Hee (poHTa yAapHOW BOJHBI, JHOO
HEIOCPEJICTBEHHO 4Yepe3 TOpHYI mopoay 3a00si CKBaXHMHBI W B 3TOM Cilydae OT 3a0o0s
OTKAJIBIBAIOTCS KPYINHbIE KYCKH IIOpPOJBI), 3JIEKTPOTEpMUYECKHE (pa3orpeB TOpPHOW IMOPOIbI
AJIEKTPOMAarHUTHBIMA BOJIHAMU HMH(PAKPACHOTO, ONTUYECKOTO0 JUANa30HOB J0 JIOCTHIKEHUS
TEPMHUECKUMH HAMPSOKCHUSIMH  Pa3pyIIAIONUX 3HAYCHW), MarHUTHbIE (pa3orpeB MOPOIbI
BBICOKOYACTOTHBIM MarHUTHBIM MojieM). HecMoTpst Ha 3aMeTHbIe ycriexu (Ha moiauroHe B Tomcke
AIEKTPOUMIYJIBCHBIM CIIOCOO0OM TIpoOypeHa ckBaxuHa auameTpoMm 0,127 m u rmyounoit 300 m;
TEPMHUECKUN cr1oco0 OypeHus nmokazai ce0s 3 PeKTUBHBIM NpU pa30ypUBaHUM MPOYHBIX TOPHBIX
HOPOJ U TIp.), TEM HE MEHEee M0JaraeTcs, YT0 OCHOBHBIM CIIOCOOOM OypeHHsI He(DTSHBIX CKBaKUH B
TEUYEHUE MEPBBIX JECATUICTUH HOBOTO BEKa OCTAHETCS MEXaHMUYECKHH croco0: BO3MOKHOCTH
MEXaHUYECKOT0 croco0a OypeHHs CKBaKUH B HACTOSIIEE BPEMs JAJIEKO HE HCUEPIIaHbI.

B Hacrosimiee BpemMs OJHUM U3 CaMbIX pPaclpOCTPaHEHHBIX CIIOCOOOB ABIIETCS
BpalareabHoe OypeHue - pPOTOpHOe, 3a00HHBIMH JBUTATENIIMH (TypOMHHOE U OypeHue
ANIEKTPOOYpOM) - MPEINoiaratoT BpallleHHe pa3pyLIaloliero Mnopoay padoyero MHCTpyMEHTa -
nonora. Ilpu BpamaTenbHOM OypeHUHM CKBaXKHMHa YriyOussieTcs B pe3yJbTaTe OJHOBPEMEHHOIO
BO3JICUCTBUS HA JOJIOTO HAarpy3ku M Kpytrsamero MomeHTa. Ilox nelictBueM Harpysku
MOPOIOPA3PYILAIONINE 3JIEMEHTHI JOJ0Ta BHEAPSIOTCS B MOPOJY, a IHOJ BIUSHUEM KpPYTSAILIETO
MOMEHTa CKaJbIBAIOT, JPOOAT M HUCTHpAIOT ee. PaspyiieHHas mopojaa yaansieTcss U3 CKBaXKHHBI
3aKauMBAa€MbIM B KOJIOHHY TPYO0 M BBIXOJSIIMM 4Ye€pe3 3aKOJIOHHOE MPOCTPAHCTBO OYPOBHIM
pacTBOpPOM, MTEHOW MJIA Ta30M.

Pomopnoe 6ypenue. Ilpu poropHoM OypeHHH J0JIOTO BpallaeTcs BMECTE CO BCEil KOJIOHHOM
OypHIIbHBIX TpYO; BpallleHHE mepeaaercs depe3 pabouyyro TpyOy OT poTopa, COSTUHEHHOrO C
CUJIOBOM YCTaHOBKOM cCHCTEMOM TpaHcMuccuil. Harpys3ka Ha J0JIOTO CO3HaeTcs 4YacThiO Beca
OypuiibHbIX TpYO. [Ipu poTropHOM OypeHUN POTOp MPUBOIUTCS BO BpallleHUE OT JBUraTeliell yepes
nebenky. Porop, B cBoIO ouepenpb, BpalaeT OypuiIbHYIO KOJIOHHY, COCTOSIIYIO U3 BeIyLIeH TpyOb

U IPUBUHYEHHBIX K HEH ¢ TOMOIIBIO CIIEHUAIBHOTO NMEPEBOIHUKA OYPUIIBHBIX TPYOH J10JI0TA.



Typbunnoe oOypenue. Ilpm TypOMHHOM crocobe OypeHHs M0JOTO COEAUHSAETCS C BaJOM
TypOuHBI TypO60Oypa, KOTOpasi MPUBOAUTCSA BO BpAIlEHUE JBHKEHHEM XUAKOCTU O] JaBICHUEM
Yyepe3 CUCTEMY POTOPOB U cTaTOpoB. Harpyska co3zmaercs 4acTbio Beca OypuiibHBIX TpyO. OmgHaKko
npu TyYpOMHHOM crocobe OypeHHsi HEBO3MOXKHO HE3aBUCHMMOE pEryJIMpPOBAaHUE IapaMeTpOB
pexxuMa OypeHHus, NpU STOM BEJIMKH 3aTpaThl SHEPTMM Ha | M TPOXOAKH, PacXoJbpl Ha
aMoOpTH3aIMI0 TypOOOYypOB M COJEpXKaHWE IIEXOB IO PEMOHTY TypOoOypoB u ap.TypOuHHBIN
croco0 OypeHHs MOSy4YWJI Ype3BBIYAHO IIUPOKOe pacnpocTpaHeHnue B PD Omaronmaps paboram
BHUUBT.

bypenue sunmosvimu (06vemnvimu) osueamensmu. Pabodne opransl IBUraTeIC Co31aHbI HA
OCHOBE MHOT'03aX0/JTHOTO BUHTOBOT'O MEXaHH3Ma, YTO MO3BOJISIET MOJIYYUTh HEOOXOIUMYIO YacTOTY
BpallleHUsl NPU TMOBBIILIEHHOM 10 CPaBHEHUIO ¢ TypOoOypamMu BpallarolieM MOMeHTe. 3a00iHbIN
JIBUTATEIb COCTOUT U3 JIBYX CEKIIUU - IBUTATEIHHON U MINUHEIbHOU. Pabounmu opranamu aBura-
TEJBLHON CEKIUU SIBJISIOTCS CTATOP M POTOP, MPEACTABISAIONIMEe COO0M BUHTOBOM MeXaHU3M. B 3Ty
CEKLIMI0O BXOAHUT TaKXKe JBYyXIIApHUpPHOE coeAanHeHue. CTarop MpU MOMOIIM TEPEeBOJAHMKA
COEIIMHSIETCS C KOJIOHHOM OypuibHBIX TpyO. Bpamaromuii MOMEHT OCPEACTBOM ABYXIIAPHUPHOTO
COCIMHEHHSI TIEpelaeTcs ¢ poTopa Ha BbIXogHOW Ban mmuHaens. llnungensHas cexnus
npeaHa3HayeHa JUId Tepefadyd OCEBOM Harpy3ku Ha 3a00i, BOCHPHUSTHSA THAPABINYECKON
Harpy3ku, JEWCTBYIOIIEM Ha pOTOp JBHUraTeiss M YIUIOTHEHHUsS HWJKHEW dYacTH Baja, 4YTO
CIOCOOCTBYET CO3/IaHUIO TIepernajia 1aBIeHus.

bypenue snexmpobypom. Ilpu uncnonb30BaHMM  3JIEKTpOOYypOB  BpallleHHE J0JI0Ta
OCYIIECTBIISIETCS DIEKTPUUECKUM (Tpex(pa3HbIM) ABUTATENIEM MEPEMEHHOTO TOKA. DHEPTUs K HEMY
MOJIaeTCsl C TMOBEPXHOCTU MO Kalen, pacroiioOKeHHOMY BHYTPH KOJIOHHBI OypHIIBHBIX TPYO.
BypoBoii pacTBOp MUPKYTUPYET TaK ke, Kak U MPH POTOpHOM crocobe Oypenus. Kabens BHYTph
KOJIOHHBI TPYO BBOJUTCS 4epe3 TOKONPUEMHHK, PAaCHOJIOKEHHBIM HaJ BEPTIIOrOM. DJIEKTpoOyp
MIPUCOCIUHSIOT K HUKHEMY KOHITY OYpHIIBHOM KOJIOHHBI, & JIOJIOTO KPEIsT K Baly 3JIEKTpoOypa.
[Tpu Oypenuu c 3a00iHBIMH ABUTATENSIMH Ban aBurarens 18 Bpamaer momorto, a OypuibHas
KOJIOHHA M KOPITyC 3a00MHOTO ABUTATENS HETIOABUKHEI.

B nBamnaToM Beke KpoMe MEXaHMUYECKOTo crocoba OypeHHsl CKBaXHH (TpagULIMOHHBIN
croco0 OypeHus), MOSBUIUCh U HETPAJAUIIMOHHBIE CIIOCOOBI, ¢ KOTOPHIMH CBSI3BIBAJIUCH BITOJTHE
ompesieieHHbIe HAICKIbl B JOCTIKEHUU OONBIIMX TIYyOMH I Toucka HeTH W raza W Uit
ucCleIoBaHus CcTpoeHus: 3emin. K HEeTpaauIMOHHBIM crioco0aMm OypeHHUs: OTHOCAT TakKue, Kak
TepPMUYECKUMA (BO3JCHCTBME HAa TOPHYI IIOPOJY BBICOKOTEMIIEPATYpHOH Ta30BOH CTPYeH,
BBI3bIBAIOIICH MOSABIEHHE TEPMHUUYECKUX HAIPSKEHUH B MOBEPXHOCTHOM CJIO€ FOPHOM MOPOJIBI U
paspyllieHHe ee, KOraa 3T HANPSKEHUs JOCTUTAIOT MPEAEIbHbIX JJi1 JAaHHOW MOpOAbl 3HAUEHUH ),

IIEKTPOUMIYJIbCHBIN (BO3AEHCTBUE HA TOPHYIO MOPOAY MIEKTPUUYECKUM DPA3PSIOM, MPOXOASIIUM



a1nb0 4Yepe3 MPOMBIBOUHYIO KHJKOCTh M B 3TOM ClIydae TOpHasl Mopoja IMOJABepraercs ynapHOu
Harpy3Ke-pasrpy3ke IMpu MOPOXOXKACHUH 4Yepe3 Hee (poHTa ymapHOW BOJIHBI, JHOO
HEMOCPEACTBEHHO Yepe3 TOpHYI NOopoAy 3a00si CKBaXHMHBI M B 3TOM cilydae OT 3a0o0s
OTKaJIBIBAIOTCA KPYIIHBIE KYCKH TOPObI), AJIEKTPOTEPMUYECKHE (pa3orpeB TOPHOM MOPOIbI
9JIEKTPOMAarHUTHBIMM BOJIHAMH HH(PAKPACHOTO, ONTHYECKOTO JTUANa30HOB JO JOCTHXKEHUS
TEPMHUECKUMU HANPSOHKCHUSIMH  Pa3pyIIAIOIIUX 3HAYCHW), MarHUTHbIE (pa3orpeB MOPOIbI
BBICOKOYACTOTHBIM MarHUTHBIM TojieM). HecMoTps Ha 3aMmeTHbIe ycriexu (Ha mojaurone B Tomcke
AIIEKTPOUMITYJIBCHBIM CIIOCO0OM MpoOypeHa ckBakuHa amamerpoM 0,127 m u rmyounoit 300 wm;
TePMHUECKUI cr1oco0 OypeHus mokasain ce0s 3pPeKTUBHBIM MpU pa30ypUBaHUH MPOYHBIX TOPHBIX
MOPOJI U TIP.), TEM HE MEHEE I0JIaraeTcs, YTO OCHOBHBIM CIIOCOO0M OypeHUst HETSIHBIX CKBaYKUH B
TEUEHHUE TIEPBBIX JECATHICTUM HOBOTO BEKA OCTAHETCS MEXAHUYECKUH CIOC00: BO3MOKHOCTH
MEXaHUYECKOTo croco0a OypeHHs CKBaXKUH B HACTOSIEE BPEMs JAJIIEKO HE MCUEpIIaHbl

ITo ciocoOy BO31€MCTBYS HA TOPHBIE IOPO/IbI PA3IMYAIOT MEXAaHUUYECKOE U HEMEXaHUYECKOE
Oypenue. [Ipu mexannueckoM OypeHuu OypoBOW HHCTPYMEHT HETOCPEICTBEHHO BO3ACHCTBYET Ha
TOPHYIO TIOpOAY, paspymias ee, a I[P HEMEXaHHMYeCKOM pa3pylIeHHEe MPOUCXOIUT 0e3
HETOCPEICTBEHHOI0 KOHTAaKTa ¢ MOPOJON HMCTOYHHMKA BO3JCHCTBUS Ha Hee. HemexaHuueckue
CrocoObl (TUIPABINYECKUH, TEPMUUYECKUH, JIEKTPOPU3NUECKHIT) HAXOIATCS B CTaJUU Pa3pabOTKH

n i 6ypeHI/I$I He(I)THHBIX U T'a30BbIX CKBAXXUH B HACTOALICC BPEMA HC IIPUMCHSAOTCA.

Bonpochl K NPaKTHYeCKOMY 3aHATHIO
1. CymHoCTh BpalaTeabHoro cnocoda OypeHus.
2. CriocoObl BpalaTeIbHOro OypeHusl.
3. OcHoBHBIE y371bI OypOBOH YCTAaHOBKH.
4. HerpanuunoHHbsle ciocoObl OypeHus.

5. [Ipunnumn paboThl yIapHO-KaHATHOW YCTAaHOBKH.



IpakTnyeckoe 3ansitue Ne3
O3HakoMJIeHHe ¢ KOHCTPYKIMEH CKBAaKUHbI

Ileab: 03HAKOMUTBCS C KOHCTPYKLIUEN CKBAYKUHBI.

3HAHUSA M YMEHHUsI:  TPUMEHSTH MPO(EeCCHOHANBHYIO TEPMHHOJIOTHIO B 00J1acTH OypeHus,
pa3paboTKH MECTOPOKJICHUS, SKCILTyaTallui CKBAXXHH, TPaHCIOpTa HeTH U ras3a; aHaIU3UPOBAThH
OTEUECTBEHHYI0O U 3apyO0eXHYI0O Hay4yHO-TEXHUYECKYI0 HH(OpMalNMI0O 10 HamnpaBICHUIO
UCCIIEIOBaHMIA B 00J1aCTH He(hTEra3oBoro aena

AKTYalbHOCTH TeMbl: BBIOOpD KOHCTPYKIIMH CKBa)KUHBI SBISETCS OCHOBHBIM JTalloM €€
MPOEKTUPOBAHUS U OH JOJDKEH OO0ECIeYUTh BBICOKOE KAaueCTBO CTPOUTEIHCTBA CKBAKHHBI,
MpeIOTBpaICHIE aBapuil U OCIIOKHEHUS B Mpoliecce OYpeHUs U CO3/IaHuE YCIOBHM NIl CHIKEHUS

3aTpaT BpPEMEHU U MaTepUaIbHO-TEXHUYECKUX CPEJCTB Ha OypeHue.

Teopernyeckas 4acTb

[Tox KOHCTpyKLMEH CKBa)KMH MOHMMAKOT COBOKYIHOCTH JIaHHBIX O KOJIMYECTBE U INIyOHHE
cIycka 00CagHBIX KOJIOHH, JUaMeTpe OOCaJHbIX KOJOHH, JUaMEeTpe CKBAXKUH JId KaXKIOW U3
KOJIOHH ¥ MHTEpBaJIax [IEMEHTUPOBAHMSI 3TUX KOJIOHH.

Ctporo roBopsi, KOHCMPYKYUs CKEANHCUHbL - ITO COBOKYITHOCTH DJIEMEHTOB KPEMH TOPHOMN
BBIpaOOTKM C TONEPEYHbIMH pa3MepaMH, HECOpasMEepHO MalbIMH C €€ TIJIyOMHOH U
MPOTSKEHHOCThIO, OOECNeYuBarolasl Mpd COBPEMEHHOM TEXHUYECKOM M TEXHOJIOTHYECKOM
BOOpY>KE€HUU Oe3aBapHilHOE, C yUETOM OXpaHbl HEJIP, 3KOHOMUYHOE CTPOUTEIHCTBO FEPMETUIHOIO
IPOCTPAHCTBEHHO-YCTOWYMBOIO KaHala MeXIy (IIIOUJOHACHIIIEHHBIMU IUIACTAMU U OCTaJIbHOMN
4acTbI0O BCKPBITOTO TEOJIOTMYECKOr0 pa3pe3a, a TakKe JHEBHOM IIOBEPXHOCTBIO, JKC-
TUTYaTUPYIOLIETOCs] B 3aJJaHHBIX PEKMMax M BPEMEHHU B 3aBHCHMOCTH OT Ha3HauyeHUs (M3ydeHue
reoJIOTHYECKOr0 paspe3a, pa3BelKka U OleHKa ra30He(TeBOJOHOCHOCTU OTJIOKEHUH, J00bIua
NOPOAYKIMH, TOJJEpKaHHe IUIACTOBBIX JABJICHUM, HAOIIOACHUE 3a PEXHMOM SKCIUTyaTalluu
MecTOposKIeHus u ap.). Ha puc. 6, a mpeacrasieH npopuiib CKBaXXHUHBI, a Ha puc. 6, 6 rpaduyecku
n3o0pakeHa pabodasi cxema ee KOHCTPYKIHH. BBepxy Haj KaXIbIM PSAOM OOCaTHBIX KOJIOHH
NpHUBENEeH MX auaMeTp (B MM), a BHHM3Y - INIyOMHAa yCTAHOBKH (B M) U TMOAbEMa IIEMEHTHOIO
pacTBopa 00O3HayaeTcs MITPUXaMH, BBIIIE KOTOPHIX OTMEYEHa BBICOTA €ro IMOJbeMa; HWHOT/A
IpUBOIUTCS HOMeEp nojora. Kaxnas KojoHHa, cllyckaemas B CKBa)XKMHY, UMEET CBOE Ha3BaHHUE.
[lepBas, camast KOpoTKasi, Ha3blBaeTcs Hanpasnenuem. OHa yCTaHABIMBACTCS O Hadana OypeHus U
NPEJOXPAHSIET YCTbE€ CKBAXHH OT pa3MblBa TI'PyHTa LUPKYJIUPYIOUIMM OypOBBIM PacTBOPOM.
Bropas konoHHa, ciyamias A MEPEeKpbITHS HEYCTOHYMBBIX BEPXHUX IMOPOJ U BOJOHOCHBIX

TOPU30HTOB, HA3BIBACTCA KOHayKWIOpOM. Huz KOHAOYKTOpPA, KaK U HHU3 BCCX CIIYCKACMbIX ITOCJIC



HEro KOJIOHH, 3aKaHYMBAETCS KOPOTKOW YTOJIIECHHOW TpyOo#, HazsiBaeMoul Oawmakom. llpu
OypeHHH CKBa)XKMH B YCJIOBUSAX MHOT'OJIETHEMEP3JIbIX MOPO/I Ha MPaBJICHUE U KOHAYKTOP BbIOUPAIOT
C YYETOM MpeAylpexXACHUs pacTeluieHus nopox. i NpenynpekIeHHs WU YCTPAHCHUS
OCJIOKHEHUH, BO3HHMKAIOIIMX WM BO3MOXHBIX TNPH OYPEHUU, CILyCKAIOT HPOMENHCYMOUHVIO
kononHy. VIX MoxeT ObITh HecKoJIbKO. [locmeaHsst KojgoHHa, MpeaHa3HavyaemMasi Uil SKCIUTyaTaluu
MPOJAYKTUBHOIO TOPU30HTA, HA3bIBAETCS oxcmiyamayuouuou. Ilpu mopacyere dyucia KOJOHH,
CIIYIICHHBIX B CKBAXXUHY, HAIIPABJIICHUEC U KOHAYKTOP HC YUUTBIBAOTCA.

WNnorpa oOcanHble KOJIOHHBI CITYCKAIOT YacTsMH - cekiusmu. [Iporecc cmycka oOcamHoi
KOJIOHHBI B TAKOM CJIy4ae Ha3bIBAETCs CEKIIMOHHBIM, & KOJIOHHA - CEKIIMOHHOM.

[Ipu OypeHun TrIyOOKHMX CKBKHUH B CJOXKHBIX T'EOJIOTUYECKUX YCIOBHSIX MPUMEHSIOT
MHOTI'OKOJIOHHBIC KOHCTPYKIIUH. Hepe)nco BBIXOJ A0JIOTa H3-I0J MPOMCEKYTOUHLIX KOJIOHH
nocturaetr 1500 M u 6omee. B 3Tux ycnoBusix B 00Ca)K€HHOM CKBaKHHE MTPOBOIAT OONBIION 00beM
OypOBBIX pabOT, 3HAUNTEIFHO W3HAIIMBAIOTCS 00CaHbIe U OypHUIIbHBIE TPYOBI, YMEHBIIIAETCSI CPOK
uX cIyXObl. J{71s1 yMeHbIICHHS U3HOCA IPUMEHSIOT HPOMeKmopHble Koabyd.

Oécaonaa Konomna - 370 CBUHYECHHBIC APYT C JAPYrOM M OIYyIIEHHbIE B CTBOJ OOcagHbIC
TPyOBl C LIENBIO M3OJSIIMM CJararoluX CTBOJI TOPHBIX mopoi. PasnuyaroT mepByro oOcanHyro
KOJIOHHY - KOHAYKTOp, MOCJEIHIO OOCaJHYI KOJIOHHY - 3KCIUTyaTallHOHHYIO KOJIOHHY, B TOM

YHUCJIC XBOCTOBUK, IIPOMCIKYTOYHBIC 06CB.I[HLIC KOJIOHHBI, B TOM YHCJIC JICTYYKH (HaﬁHepH).
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Puc. 6 — KoHCTpyKIIMs CKBaXKMHBI



Kononna, mnepekpbiBaiolas HEKOTOpPbI HHTepBall 0e3 BbIXOAAa K YCThIO CKBa)KHHBI,
HA3bIBACTCS X80CcmoguKkom (IOTaHOM KOJIOHHOM). XBOCTOBUKHU YacTO MPUMEHSIOT MPU KPEIJICHUN

MIyOOKUX CKBaKUH (pHC. 7).
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Puc. 7 — KoHcTpyKius ckBakuHbI ¢ 219-MM XBOCTOBUKOM

PO . . "

NPOCTPAHCTBAa CTBOJA B Mpolecce OypeHHs M HKCIUTyaTaluu W 00ecreyuBaroT Tpedyemyro
MPOYHOCTh U TEPMETHYHOCTh NPU BO3JCHCTBUU HA HUX BHYTPEHHUX M BHEUIHHX BO3JCHUCTBHH B
HepByI0 ouepens AaBieHus. s co3gaHus HEOOXOAUMOM M30JIALUHU KOJIBLIEBOTO MPOCTPAHCTBA,
OCTAIOMIErocss MeXAY 00CaJHBIMU KOJIOHHAMH, OHO 3aJIMBACTCS KHUJIKUM IIEMEHTHBIM PacTBOPOM,
TBEPACIOIINM Yepe3 ONPE/IEIIEHHOE BpeMS.

OO6caaHble KOJIOHHBI 110 HA3HAYEHUIO MTOAPA3IEISIFOTCS CIEAYIOUIUM 00pa3oM.

Hanpaenenue - niepBasi KoJOHHa TPyO WM O/1HA TpyOa, MpeAHa3HaYeHHas JUIsl 3aKperIeHUs
NPUYCTHEBOW YacTH CKBAXHUH OT pa3MbIBa OypOBBIM pPacTBOPOM M OOpYILIEHHS, a TakxKe s
o0ecrieyeHns LUPKYIALUN KUAKOcTU. HampaBnenue, kak mpaBuio, ogHo. OJHaKO MOTYT OBITH
CIydau KpeTUIeHHsI CKBRKWH JIByMsI HAIlPAaBICHUSIMH, KOTIa BEPXHSS 9acTh pa3pesa MpeicTaBlIeHa
JIECCOBBIMU TIOYBAMH, HACKHIITHBIM ITECKOM HITH UMEET Apyrue ocooeHHocTr. OOBIYHO HalpaBIeHUE
CIYCKAIOT B 3apaHee IMOATOTOBJIEHHYIO IIAXTy WIM CKBRXHHY U OCTOHUPYIOT Ha BCIO JJIHHY.
WHorna HanpasiieHHe 3a0UBalOT B TOPOJTY, KaK CBAlo.

Paznuuarot waxmosoe HaInpaBJIeHUE U YUIMHEHHOE HaIIPaBIICHUE. HlaxTHOE
YCTaHABJIMBAETCS, KaK MPaBUJIIO, BO BCEX CIIy4asx M ero mjinHa coctasisaer 3-10 M. B 3aBucumoctu
OT KOHKPETHBIX YCIOBUH MOXET YCTaHABJIMBATHCS YIUIMHEHHOE HANpaBJICHHE WIM OT OJHOTO J0
HECKOJIbKMX HAlpaBiIeHUMM M B 3TOM ciy4ae uMHa Moxer aocturare 100 m. HampaBnenue

CITYCKaeTCs M0 BO3MOXXHOCTH B TJIMHUCTHIN T1acT. JmameTp KosoHHBI KonebaeTrcs oT 245 mo 1250



MM. TpyOBbl, HCIONIB3yeMble B KayeCcTBE HAIPABIICHHs, HA MPOYHOCTh HE PACCUMTHIBAIOTCS M HE
OIIPECCOBBIBAIOTCSI.

Konoykmop - xoiioHHa 0OO0CaJHBIX TpyO, MpeIHA3HAUEHHBIX JUIS Pa300IIeHUsS BEPXHETO
MHTEpBAJIa pa3pe3a TOPHBIX MOPOA, H30JSILHUK MPECHOBOAHBIX TOPHU3OHTOB OT 3arps3HEHUS,
MOHTa)ka IIPOTHBOBBIOPOCOBOTO 000PYIOBAHUS U TIOABECKH MOCIIECIYIOMUX 00CAHBIX KOJIOHH.

KoHayKTOp B 3aBHCHMOCTH OT TI'€OJOTHMYECKHX YCJIOBUH YCTaHaBIMBAETCS Ha TIIyOMHY B
cpenaem jgo 100 M, a makcumanpHas rayouHa a0 600 M. Jlmamerp KOHAYKTOpa, Kak MPaBUIIO,
Konebiercs B quana3one 177-508 mm. OH onpeccoBbIBacTCS, KaK M IIEMEHTHOE KOJIBIIO.

[IlaxTHOE HampaBJICHUE W KOHIYKTOP SIBJISIFOTCS 00s3aTEIbHBIMH AJIEMEHTAMU KOHCTPYKIIUU
CKBa)KHHBI.

IIpomesicymounasn obcaonas konouna (MX MOXKET ObITh HECKOJIBKO) CIYXKUT JUIsl pa300IIeHUs
HECOBMECTHUMBIX 110 YCIOBHUSAM OypeHHS 30H MPH YIITYOJICHHH CKBAXHHBI 10 HAMEUCHHBIX TITyOHH.

[TpomesxyTouHbIe 00CaIHBIE KOJIOHHBI MOTYT OBITh CIIEIYIOIIUX BUJIOB:

* CNJIOWIHbLE - TIEPEKPBIBAIOIINE BECh CTBOJI CKBAXXHHBI OT 320051 10 €€ yCThsl HE3aBUCUMO OT

KPCIUICHUS MTPEABIAYIICTO HHTCPBAJIA,

" Xeocmoeuku - I KPCIUICHUA  TOJIBKO HEO0OCaXKEHHOTO HUHTECpBaJIa CKBAXXHUHBI C

MEePEKPHITHEM MPEIbIYIIEH 00CaTHON KOJOHHBI HA HEKOTOPYIO BETMYHHY;

= 1emyyKku - CIICHHUAJIBHBIC TTPOMCEIKYTOYHBIC 06C3I[HI>IC KOJIOHHBI, CJIy>Xallu€ TOJIBKO IJId
MEPCKPLITUA UHTCPBAJa OCJIIO)KHCHUM U HE HMCIOIIUC CBA3HU C MPCALIAYITUMHA WK MOCIICAYIOIUMHA

O6C21,[[HBIMI/I KOJIOHHaMH.

CeKIMOHHBIN CITYCK 00CaHBIX KOJIOHH M KPEIUIEHNE CKBAKUH XBOCTOBUKAMHU SIBJISIIOTCS, BO-
MEPBBIX, MPAKTHUYECKUM PEIICHHEM MPOOJIEMbI CITyCKa TSKENbIX 00CaJHBIX KOJIOHH U, BO-BTOPBIX,
pelleHrneM 3aJa4yd MO YIPOIIEHHUI0 KOHCTPYKIIMHM CKBAXMH, YMEHBIICHUIO TUaMeTpa 00CaTHBIX
TpyO, 3a30pOB MEXIy KOJOHHAMH M CTE€HKAMH CKBa)XXMHBI, COKPAIICHHUIO pacxoja MeTauia H
TaMIIOHUPYIOIINX MAaTEepUajoB, YBEIWUYEHUIO CKOPOCTH OypeHHUS M CHIDKCHHIO CTOMMOCTH
OypoBBIX paboT.

JKcnnyamayuoHnas KoNOHHA - TIOCIENHSSI KOJIOHHA OO0CAaIHBIX TPYyO, KOTOPOW KpemsT
CKBOXHUHY JUISI Pa300IIeHHS MPOAYKTUBHBIX TOPU30HTOB OT OCTaJbHBIX MOPOJ M W3BJICUCHUS U3
CKBOXMHBI HE(TH WM Tas3a, WIM JJIs HarHETAaHWS B TUTACTHI KUAKOCTH WM Ta3a. MHorma B
KaueCTBE IKCILTyaTAl[MOHHOW KOJIOHHBI MOXET OBITh HCIIOJIb30BaHA (YaCTUYHO HIIU MOJTHOCTHIO)
MOCJIETHSAS IPOMEXYTOUYHAs! KOJIOHHA.

JAuametp 00cagHON KOJOHHBI

[IpoekTupoBaHue aUAMETPOB OOCATHBIX KOJIOHH W JOJIOT HAYMHAIOT C AKCIUTyaTallMOHHOM

KOJIOHHBI U JlaJiee METOJIOM CHU3Y-BBepX. Pacuer quameTpoB 00CaIHBIX TPYO BENETCS «U3HYTPHY C



JMaMeTpa HKCIUTyaTallMOHHOW KOJIOHHBI. Mcxons W3 mpeamnonaraeMoro JeOuTa CKBa)KMHBI U
9KOHOMHYECKOT0 OOOCHOBaHUS, BBIOMpAETCs IMAMETP SKCIUTyaTallMOHHOM KOJOHHBI. Jlnamerp
HKCIUTYaTal[MOHHON KOJIOHHBI ONpEAEIsieT JUaMeTpbl OypeHus MoJl oOcaaHble KOJOHHBI JUI BCEH
CKBAKMHBI, & KOJIMYECTBO IIPOMEKYTOUHBIX KOJIOHH OIPEAEISeT KOHCTPYKLMIO KOJOHHOMN
TOJIOBKH. YBEJIMYEHUE AMaMeTpa HKCIUTyaTallMOHHOW KOJIOHHBI IO3BOJISIET MCIOJb30BaTh Oolee
IPOM3BOIUTENFHOE CKBaXMHHOE O000pYylOBaHME, IIO3BOJISIET HKCIUIyaTUPOBaTh B CKBa)KHHE
OJIHOBPEMEHHO HECKOJIBKO IIJIACTOB M OOJIEr4aeT MpOBEJIEHUE NOJ3eMHOro pemoHTta. C npyroit
CTOpPOHBI, YBEIMYEHHE JUAMETpa OKCIUIyaTAallMOHHOM KOJIOHHBI BEIET K YBEJIMUYEHUIO
METaJUIOEMKOCTH 00CaIHBIX KOJIOHH, 00beMy OypeHus U LieMeHTupoBaHus. Bo3pacTaioT Harpy3ku
Ha KOJIOHHYIO TOJOBKY M €€ MEeTaNIOEMKOCTb. Bce 3TO BelNeT K YBEIMYEHHIO 3aTpaT Ha
CTPOUTENIbCTBO CKBA)XMHBI. YMEHBIIEHHE JHAMETpa SKCIUTyaTallOHHOW KOJIOHHBI CHH)KAET
CTOUMOCTb €€ CTPOUTEIBbCTBA, HO YBEIUYMBAET 3aTPAThl, CBA3AHHbBIE C AKCIUIyaTalluel CKBaXKUHHBI.
Tak nmpumenenune manaorabapuTHOro 00OpyIOBaHHUS BEAET K YBEIUUCHUIO 3aTpaT HAa IPHOOpPETEHNE
10 2-3x pa3. YCIOXHSETCS IOBEJIEHHE MOJ3eMHOI0 PEMOHTa, 4TO BEIeT, Kak IPaBWUJIO, K
YBEJIMYEHUIO 3aTpaT BPEMEHH, M, CIIEOBATEeIbHO, U MAaTEpUaloOB, 2 B HEKOTOPBIX CIydasx He
MO3BOJISIET IPOU3BECTH HEOOXOUMBIN PEMOHT.
TpeGoBanus K KOHCTPYKIUM CKBAaKMH

B 3aBucMMOCTH OT Ha3HAYEHUS CKBaKUH KOHCTPYKIIMS MOYKET CYILIECTBEHHO U3MEHSATHCS, HO
BCErJa JIOJDKHA Y/AOBJIETBOPATh HEKOTOPHIM OOLIMM TpeOOBaHMSAM, KOTOpbIE CBOAATCA K
CIIEYIOIIEMY:

e HaJEXHOE pa3o0lleHue MPOUJIEHHBIX IMOPOA M MX TIepMETHU3alMs, YTO BBITEKAET W3
TpeOOBaHUI OXpaHbl HEAP M OKpYXamoledl cpenbl W JOCTUraeTcs 3a CyeT MPOYHOCTH U
JIOJITOBEYHOCTH KpEeNH, TEePMETUYHOCTH OOCATHBIX KOJIOHH, MEKKOJIOHHBIX M 3aKOJIOHHBIX

MIPOCTPAHCTB, a TAKXKE 3a CUET U30JIAIUHU (DITIOUTOHACKIIIIEHHBIX TOPU30HTOB;

e IIOJYUCHHUC MaKCUMAaJIBbHOT'O KOJIM4YECTBA ropHO -T€0JIOTNUEeCKOI n (1)I/I31/I‘-IeCKOI\/'I

nH(OpMAaIUK 10 BCKPHIBAEMOMY CKBKWHOM pa3pesy;

e BO3MOXHOCTBH OIICPATHBHOT'O KOHTPOJIA 3a BEPOATHBIM MCEKKOJIOHHBIM WM 3aKOJIOHHBIM

MepETOKOM (QITFOUIOB;

e JMTENBHAs Oe3aBapuiiHas paboTa MPH YCIOBUU OE30MaCHOTO BeJeHUs paboT Ha BCeX

oTarax XM3HHU CKBaXUHBI,

e KOHCTPYKLHMS JOJDKHA HMMEThb OINpEACTCHHBbIM Iuamerp oO0CagHbIX TpyO, 4YTO 0c000

OTHOCHUTCA K BKCHHyaTaL{HOHHOfI KOJIOHHC,



e OBITh CTaOMJIBHOM (HE HU3MEHATH CBOMX IEPBOHAYAIBHBIX XAPaKTEPUCTHK B TEUEHUE

JUIUTEIILHOTO BPEMEHH WJTU TOCTIe MIPOBEICHUS ONPEACICHHBIX TEXHOJIOTUYECKUX ONepaluil);
e 3(pdexTBHOE DUKCHPOBaAHHE KOHCTPYKIIMU B CTBOJIE CKBAYKUHBI,
e BO3MOXHOCTbH aBaPUIHOTO TIYIIECHUS CKBAXKUHBL

e BO3MOXHOCTH TpaHC(l)OpMaHI/II/I OOHOI'O BHJAa CKBAa>XHNHBI B ,prrOﬁ 3a CYET MaKCHUMaJIbHOMI

YHU(PHUKALUHU [0 TUIIOpa3MepaM 00CcaTHbIX TPYyO U CTBOJIA CKBAKUHBI.

KpOMe MNEPCUUCIICHHBIX, KOHCTPYKIUA CKBAXUHBI NOJDKHA YHOOBJICTBOPATH OIIPCACIICHHBIM
TCXHOJIOTHYCCKUM Tpe6OBaHI/I$IM, OCHOBHBIMH M3 KOTOPLIX ABJIAOTCA:

e  XOpoIllas I'MpaBIMyuecKas XapaKTepUCTHKA (MUHUMYM COIIPOTUBIICHUH);

e MAaKCHMMAaJbHO BO3MOXXHOE€ HCIIOJIB30BAHME IUIACTOBOM DHEPIMM B IIPOLECCE IOABbEMA
OPOAYKIIMM Ha JHEBHYIO TIIOBEPXHOCTh 3a CYEeT BHIOOpa ONTHMAIbHOTO JHaMeTpa

3KCHJ’IyaTaI_II/IOHHOI71 KOJIOHHBI 1 KOHCTPYKIINU 38.605[;

e BO3MOXHOCTHL HPOBCIACHUA BCCX BUIOB I/ICCJ'IeI[OBaHI/If/'I HN3BCCTHBIMH U TCPCICKTUBHBIMU

rI1yOMHHBIMH TPHOOpaMH;

e TIMPOBCACHUC BCEX TCEXHOJOI'MYCCKUX onepaunﬁ B CKBa)XHWHC, B TOM YHCIC HU TIIO

BO3JCHCTBUIO Ha HpOIIYKTI/IBHHﬁ TOPHU30HT,

e INPUMCHCHUC PA3JINYHBIX CII0CO00B OKCIUTyaTallu € HUCIIOJIBb30BAHUCM 3(1)(1)CKTI/IBHOFO

000py/I0BaHus, B TOM YHCIIE U ¢ OOJIBIIMMH HAarpy3KaMU Ha CTEHKY CKBa’KUHBI (KOJIOHHBI).

Pa3paboTka KOHCTPYKIHMYU CKBA’KMHBI

OcHOBHBIE TIapaMeTpPbl KOHCTPYKIIMH CKBKHHBI: YUCIO W JUaMETp OOCaIHBIX KOJIOHH,
MIyOWHA UX CITYyCKa, TUAMETP J0JIO0T, KOTOPhIe HEOOXOAUMBI JIJIsi OypeHHUsI IO/ KaXIyt0 00CaIHYIO
KOJIOHHY, a TaK)K€ BBICOTA MOJbEMa M KaueCTBO TaMIIOHAXKHOTO PacTBOpa 3a HUMH, OOecrieueHue
MOJTHOTHI BBITECHEHUSI OYpPOBOTO pacTBOpA.

Pa3paboTka KOHCTPYKIIUM CKBaXUHBI 0a3UPYETCsl HA CIEIYIONUX OCHOBHBIX T€OJOTHUYECKUX
U TEXHUKO-DKOHOMHUYECKHUX (PaKTopax:

e TEOJIOTUYECKHE OCOOCHHOCTH 3ajeraHusi TOPHBIX TOpOJ, HUX (PUIUKO-MEXaHUYECKas
XapaKTepUCTUKA, Haaudue (QIIIOMI0COEPKANINX TOPU30HTOB, IIJIACTOBBIE TEMIEPATyphl U

JABJICHUs, a TAaK)Ke JaBJICHUE THIPOPA3PhIBa MMPOXOAUMBIX TTOPOJI;
e Ha3HAYEHWE U 1eNIh OYpPEHUS CKBOKHHBI,

(] HpGI[HOHaFaGMBIfI METOA 3aKaHYMBaHHUA CKBAXKHUHBI,



e Cr0cO0 OypeHHs! CKBaKHHBI,

* YPOBCHb OpraHuzalv, TCXHHUKH, TCXHOJIOIMH 6ypeHI/ISI U TCOJIOrn4eCKasd HN3YUCHHOCTb

paiioHa OypoBBIX padoT;

e ypOBeHb KBaiH(puKaluu OypoBoi OpHUrajasl M OpraHU3alUs MaTepHaAbHO-TEXHHUYECKOIO

obecreyeHus;
e CIIOCOOBI M TEXHHUKA OCBOCHHS, SKCILIyaTal[ii H PEMOHTA CKBaXKHHBI.

K 0OBEKTHBHBIM TI€0JIOTHYeCKMM (PaKTOpaM OTHOCAT IpeanojaraeMyro M (hakTH4YecKyro
JUTOJIOTUIO, CTpaTUrpauio W TEKTOHUKY pa3pe3a, MOIIHOCTh HOpPOJ C Ppa3IMYHbIMU
NPOHHUIIAEMOCTBIO, TMPOYHOCTBIO, TOPHCTOCTHIO, HaIW4Yue (IIOUAOCOACPKAMX TOPOA |
IJIACTOBBIE JJaBJICHMUSL.

I'eosiornyeckoe CTpoeHHE paspe3a TOPHBIX MOPOJ IHpPHU INPOEKTUPOBAHUU KOHCTPYKIIMU
CKBaXXMH YYUTHIBAIOT, KAK HEU3MEHHBIN (PaKTOP.

B mpomecce pa3paboTKu 3ajekd €€ HavalbHBIC IUIACTOBBIE XaPAKTEPUCTUKH OymyT
U3MEHATHCSA, TaK KaK Ha IUJIACTOBBIE JABJIECHUS U TEMIIEpPATypy BIUSIOT IPOAOIKUTEIBHOCTh
HKCIUTyaTallMy, TeMIbl 0TOOpa (IIOMI0B, CIIOCOOBI MHTEHCU(UKAMKU TOOBIYM U MOJAEp KaHUSI
IUIACTOBBIX JaBJICHUH, UCTIOJIb30BaHNE HOBBIX BU/I0B BO3JIEHCTBUS HA NPOAYKTHUBHBIE TOPU30HTHI B
nensix 0osiee MOJHOrO M3BJIEUEHMs] He(TH M ra3za U3 HeIp, MOITOMY 3THU (aKTOpbl HEOOXOIUMO
YUUTBIBATh NPU MPOEKTUPOBAHUU KOHCTPYKIIMHM CKBAXKHH.

KoHCcTpyKIMs CKBa)XKMH [JOJDKHA OTBEYaTh YCIOBHSAM OXPAaHbl OKpPYXKAIOIIEH Cpenbl M
UCKJIIOYaTh BO3MOXKHOE 3arps3HEHUE IUIACTOBBIX BOJ M MEXKIUIACTOBBIE MEPETOKH (IIIOUIO0B HE
TOJIBKO IPH OYPEHUHU U IKCILTyaTalliy, HO U MOCJIe OKOHYaHUS padOT U JIMKBUIALUU CKBaKUHBI. B
CBA3M C OJTUM HEoOXoauMo oOecreuuBaTh YCIOBHSI JAJs KAauyeCTBEHHOT0 M 3(PQEKTUBHOTO
pa300ILeHus MIacTOB. DTO OJIMH U3 TIIaBHEUIINX (PAKTOPOB.

Bce TexHMKO-3KOHOMHUYECKHE (AaKTOPBl - CYObEKTHBHBIE U M3MEHSIOTCS BO BpeMeHU. OHuU
3aBHUCSIT OT YPOBHS M CTEIEHH COBEPIIEHCTBA BceX ()OpPM OpraHM3ally, TEXHUKH U TEXHOJOTUHU
OypoBbIX Pa0OT B COBOKYMHOCTH. OTHU (aKTOpPhl BIUSIOT HAa BBIOOp KOHCTPYKIMHM CKBaXKUH,
MO3BOJIAIOT €€ YINPOCTUThH, OJHAKO HE SIBJIAIOTCS ONPEACIAIOLIUMMHU MPHU NpOoeKTUpoBaHUU. OHU
U3MEHSIOTCS B IIMPOKHX MPEeiax v 3aBUCAT OT HCIIOTHUTENEH padorT.

Taxum 00pa3oM, IPUHIMIIBI TPOEKTUPOBAHUS KOHCTPYKLUI CKBa)KUH IPEXK]IE BCETO TOJDKHBI
OIPENENATHCS T€0JOTHYECKUMU (PAKTOPAMHU.

IIpocras kKOHCTpyKLUS (KOHAYKTOp M JKCIUTyaTal[MOHHAs KOJOHHA) HE BO BCEX CIIydasx

paunoHanbHa. B mepByro odepenb 3TO OTHOCHTCS K IiryOokuM ckBaxkuHam (4000 m u Ooree),



BCKPBIBAIOIIMM KOMIUIEKC Pa3HOOOpa3HBIX OTJIOKEHWH, B KOTOPBIX BO3HUKAIOT pa3IMyHbIE,
MHOI'/Ia IMaMETPAJIbHO MTPOTHBOIIOJIOKHBIE 10 XapaKTepy U MPUPOJIE OCIOKHEHHS.

CrnenoBarenbHO, palMOHAIBHOW MOMKHO Ha3BaTh TaKyld KOHCTPYKIHIO, KOTOpas
COOTBETCTBYET I'€OJIOTMYECKUM YCIOBUAM OypeHUs, yYUTHIBACT Ha3HAUCHHE CKBAXXHUHBI U JIPyTHE,
OTMEYEHHBIE BbIIIE, (DAKTOPBI U CO3/1aeT YCIOBUA A OypeHHs MHTEPBAJIOB MEXIY KPEIUICHUAMU
B Haunbouiee cxxaTble cpoku. [locnenHee ycnoBue sBISETCS NPUHLMIHAIBHBIM, TaK KaK MpaKTHKa
OypoBBIX pabOT YETKO MOJTBEPXkJAET, YTO YeM MEHbIIE BPEMEHHU 3aTpauuBacTcs Ha OypeHue
MHTEpBAJIa CTBOJIA MEXAY KpEIUICHUSIMH, TE€M MEHBIIE YHUCIO M TSHKECTh BO3HUKAIOLIMX
OCJIOKHEHUH M HUKE CTOUMOCTh IPOBOJAKH CKBAYKUHBI.

BypoBble pacTBOpBl NIpeqHa3HAueHbl M OYMCTKM 32005 OT BBIOYPEHHOW IOPOJBI,
yIepKaHUsl KyCOYKOB IJIJaMa Ha BECy IpPH OCTAHOBKE IHUPKYISALUU PACTBOPA, I CO3JaHUS
NPOTHBOAABIICHHS HA IUIACT, JJIS MOJa4H THAPABIMYECKONH MOITHOCTH K 3a00WHBIM JIBUTATEIISIM,
JUTS OXJIQXKJICHHSI JI0JIOTa M OOJIErdeHHsl pa3pylIeHHus MpU3a00HHON 30HBI IJIacTa, Uil OKa3aHUs
(U3UKO-XMMHYECKOTO BO3JEHCTBHS HA CTEHKM CKBAXKUHBI C IEJBI0 MPEAYNPEXICHUS UX
paspyieHusi, 11 o0pa30BaHUS INIMHUCTOM KOPKHM Ha CTEHKAaX CKBAXHHBI U Uil oOecredeHus
NPOHHUIIAEMOCTH TPOAYKTHUBHBIX TUIACTOB IPH HMX BCKPBITUH. K MPOMBIBOYHBIM JKHUAKOCTSIM
NPEIBSBISIOT CIEAYIOIINE TPEOOBAHMS:

* He 3arps3HATH IJIaCThI;

* JIETKO OYMIIATHCSA OT IIIJIaMa M JIera3upoBaThCs;

* JIETKO PETyJINpPOBaTh CBOM CBOWCTBA;

* OBITH IOCTATOYHO TEPMO- M COJIECTONKHM;

* HE MelIaTh NPOBEICHUIO reo(PU3NUECKUX UCCIIEIOBaHUH;

* OBITh 3KOJOTMYHBIM U JICILIEBBIM.

Knaccudukanus 6ypoBbix npoMbiBouHbIX xkuakocteit (BIDK).

1. IDX Ha BogHOM OCHOBE:

* Oe3rnMHUCTBIE (BOJA, OE3INIMHUCTBIE BOJHBIE PACTBOPBI, CYCHEH3MH, OE3TJIMHHUCTHIC
HOJIMMEPHBIE PACTBOPBI);

* TJMHHCTBIE PACTBOPHI (HAa TIPECHOW BOJE, HAa MHHEPAITM30BaHHOW BOJE, TIMHHCTHIC
pPacTBOPBI, THTHOMPYIOIIHE TIMHUCTHIE PACTBOPHI, N3BECTKOBHIE, THIICOBBIE M XJIOPKAJIBIINEBHIC);

2. IDK Ha HeBOJHOH OCHOBE - pacTBOPHI Ha YIJIIEBOAOPOAHOI OCHOBE, JAera3MpoBaHHAs
HEePTH U HEPTEPOAYKTHI;

3. AspupoBaHHBIC PACTBOPHI:

* a’pupoBaHHbIE XUIAKOCTH (10 15 % Bo3ayXa);

* meHsl (10 60 % Bo3aYyX2);



4. I'a3000pa3Hble pabo4Me areHThl - BO3yX, IPUPOAHBIN I'a3 U BBIXJIOMHBIE I'a3bl JBUTATEINS
BHYTPEHHEI'0 CTOpPaHUsl, IPOLYKThI TOPEHHSL.

Bona B KkayecTBe NPOMBIBOUHOW KHJIKOCTH MOXET OBITh NpUMEHEHa B palOHax, IJIe
TeOJIOTUYECKHI pa3pe3 CI0KEH TBEPAbIMU IMOPOJAaMH, HE OOBATMBAIOIIMMUCS B CKBOXUHY 0e3
[VIMHU3AIMM €€ CTEHKU. B 3THX ycClOBUSAX NPOMBIBKA CKBaXXHHBI BOJOM CTaHOBMUTCS Hamboiiee
BBIFOJJHON M3-3a €€ OOJbLIOW NOJBMXKHOCTH, MajOH BSI3KOCTM W OTHOCUTEIBHO HEOOJIBLION
IUIOTHOCTU. B pe3ynbraTe yMEHBIIAIOTCS THAPABINYECKIE CONPOTUBIICHUS B OYpUILHON KOJIOHHE,
TypO0Oype, T0JI0Te 1 3aTPyOHOM MPOCTPAHCTBE, 00JIETYal0TCs YCIOBUS PabOTHl OYPOBBIX HACOCOB,
HOBBIIIACTCS UX 10/1a4a ¥ YBEJIMYMBAETCS MOIIHOCTh TypOoOypa

OpHako, Kak NMPOMBIBOYHAS KUIKOCTh BOJAA MMEET JBa CYIIECTBEHHBIX HegocTaTka. Bo-
NEepPBbIX, BO3HUKAET OMACHOCTh INpHXBaTa OYpHIBHOW KOJOHHBI, TaK Kak BOJa HE crnocoOHa
yIIep)KUBATh BO B3BEUICHHOM COCTOSHHHM 4YacTUIbI BBIOYPEHHOH MOPOABI NMPH MNpPEKpaIleHUH
MUPKYISIUU. BO-BTOPBIX, MOTYT OBITH OOBAJIBI MOPOJA CO CTEHKH CKBA)XMHBI, TaK KaK BOJAa HE
o0ecrieynBaeT JOJDKHOIO T'MIPOCTaTUYEeCKOro namieHus. Kpome Toro, oOBanbl OOBSICHAIOTCS
(GU3UKO-XMMUYECKMMHU BO3AECHCTBUSMH BOJIbI HA TIOPOAY, CIArarollyl0 CTEHKY CKBaYKUHBI.

['muHHUCTBIE PACTBOPHI MPUTOTOBIISIIOT U3 TIIMHBI U BOJbI. OTHAKO HE BCSAKAs TIIMHA IPUTOIHA
JUTSL ATOTO.

['mHa — cMech TIIMHUCTBIX MUHEPAJIOB, IPUAAIONIUX €l CBOWCTBA MJIACTUYHOCTH, U TBEPABIX
MHUHEpaJIoB (IecKa, KapOOHATOB), OCIOXHSIOIIMX TIPOLECC KayeCTBEHHOTO IPHUTOTOBIICHUS
TJIMHUCTOTO pacTBopa. Hambonee pacnpocTpaHeHHBIE TIIMHUCTBIE MUHEPAIBI, BXOJSIINE B COCTaB
mH:  kaonmuHAT  Al203-2S102:2H20, ramnyusut Al203-2S5102:3H20, MOHTMOPHIJIOHUT
Al203-45102-:2H20. Ilpu O6oabIIOM COJAEpX)AHUM TBEPIBIX MHUHEpPANOB (IIpUMeceil) TIUHBI
IPEBpAIAIOTCS B MEPresit, TIIMHUCTBIE IECKU U JPYTUe 0CaI04HbIe TOPHbIE TOPO/Ibl, 0013 atoIne
HE3HAYNTEIFHOU TUTACTHYHOCTBIO.

[MuHUCTBIE YACTHUIBI WUMEIOT BUJA IUIOCKHX YeNIyHuYaThIX IUTaCTHHOK. ClieZoBaTenbHO,
IUIOINAAb KOHTAKTa WX COMPUKOCHOBEHHsI OOJIbINE, YeM NMpH CONMKEHUU 3€pEH IMecKa, UMEIOMINX
Kpyriyto gopmy.

[Tpyr cMaurBaHUM TIMHBI BOJIOW MOJIEKYIBI BOJIBI IIPOHUKAIOT MEXKY TUIACTHHKAMH TJIUMHBI U
pa3aBHTAIOT WX. BcenemcTtBue STOr0 00BEM TUIMHBI YBEIMUYMBACTCS 32 CYET e€ HaOyXaHwWsd,
[JIMHUCTBIE YaCTUIBl YAAISIOTCS IPYT OT JIpyra, CHIIbI MPUTSDKEHHUS MEXAYy HUMU OclabeBaioT U
TJIMHUCTBIA KOMOYEK pacralaeTcsl Ha MeNbUalllifne YacTUIIbI, TOKPBIThIE BOJHON 00010uK0il. Tak
MPOUCXOAUT pa3npolieHue (IUCIIePTUpOBaHNUE) TIWHBI B BOJE M 00pa3oBaHWE TIWHHUCTOTO

pacTBopa.



Takum o0pa3oM, JUId MOTYYEHHs TNIMHHCTOTO PacTBOpa XOPOILIETro KadecTBa HEOOXOIUMO
INPUMEHATh BBICOKOCOPTHYIO TJIMHY W COBEPIICHHBIE METOABI IPUTOTOBICHHUS TJIMHHCTOTO
pacTBopa.

KadecTBO TIIMHUCTOrO pacTBOpa XapakTEPU3yeTCs LEIBIM PSIIOM MapaMeTpOB: INIOTHOCTHIO,
BSI3KOCTBIO, BOJOOT/Ia4€H, CTATHYECKUM CIPSDKEHHEM CIIBHTA U JIp.

[I1OTHOCTh TIMHHCTOTO pacTBopa — (U3MYEcKas BEIMYMHA, H3MepsieMas OTHOIICHHEM
Macchl pacTBopa K ero oobemy. Uem Oosble IIIOTHOCTH PAacTBOpa, TeM OOJbIIee JaBICHUE
OKa3bIBaeT OH Ha 320011 ¥ CTCHKY CKBa)KHHBI.

[lpn OypeHHH CKBaXMHBI HEOOXOAMMO, YTOOBI JaBJIEHHE CTOJ0A XKHIKOCTH B CKBAKHHE
HECKOJIPKO NPEBBIIANO0 JaBJICHUE B MPOXOAMMBIX HE(PTEHOCHBIX, T'a30HOCHBIX WJIM BOJAOHOCHBIX
iactax. [103ToMy IUIOTHOCTh MPUMEHSEMOTO TIIMHUCTOTO PacTBOpa JOJDKHA COOTBETCTBOBATH
TOMY TPEOOBAHUIO.

[lpu pa3dypuBaHUU TOPH30HTOB, IMPEIPACIIONOKCHHBIX K OOBAIMBAHHIO MOPOJ, CICIyeT
YBEJIMYMBATh IUIOTHOCTh. B ciydae NpPOXOXKAEHHS TPEIIMHOBATHIX, KaBEPHO3HBIX ILIACTOB
CllelyeT, HaoO0OpOT, YMEHBIIUTH IUIOTHOCTH PAacTBOPA, YTOOBI NMPENOTBPATUTH €0 YXOI B 3TH
TOPU30HTBL. B  HEOCIOKHEHHBIX YCIOBHSIX OypeHHs IUIOTHOCTh TJIMHHCTOIO pacTBOpa
nojaaepkuBatot B npenenax 1180 — 1220 kr/m3.

Bsi3kocTh (BHYTpEHHEE TPEHHE) — CBOMCTBO JKUAKOCTEH M ra3oB OKa3bIBATh CONPOTHBIICHUE
HepeMEIICHUIO OIHOW MX YaCTH OTHOCHUTENBHO Jpyroi. BHyTpeHHee TpeHne, BO3HHUKAOLIEE MPU
JIBIDKCHUW TJIMHHCTOTO pAacTBOpa, ClIaraeTcss M3 TPEHUS MEKIY MOJICKyJIaMu (QHU3HYECKU
CBSI3aHHOW BOJBI, MEXIy TJIMHUCTHIMH YacCTUIAMH, TaKKe MEXAy MOJIeKyJamMu (pu3ndecku
CBSI3aHHOW BOJBI M TJIMHUCTBIMU YacTHIAaMH. M3 3TUX Tpex BUIOB TPEHMS HaMMEHbILEE TPEHUE
MEXIy MOJeKylnaMu BoAbl. [109TOMY mMoOBBIIEHHE COAep)aHUS (DU3NYECKH CBSI3aHHOW BOIBI
NPUBOJUT K YMCHBIICHUIO, & TMOBBIIICHHE KOHIEHTPALUHK TIIMHUCTONH (a3l — K YBEITHUCHHIO
BSI3KOCTHU TJIMHUCTOTO pacTBopa. Kpome TOro, BSI3KOCTh MIIMHUCTOTO PACTBOPA 3aBUCUT OT CTETICHU
JMCIIEPCHOCTU TJIMHBI B BOJC. B 3HAaYMTENBHON Mepe BIHSET Ha BI3KOCTh TAKKE XUMHYECKas
00paboTKa IIMHUCTOTO PACTBOpA M JICHCTBUE PACTBOPUMBIX B BOJIE TIOPOJ U MHHEPAIBHBIX COJIEH,
HaXO/JISIIIUXCS B TUIACTOBBIX BOJAX.

Bomoornasa — cmocoOHOCTH pacTBOpa TPH  OINPEIETCHHBIX YCIOBHSX OTAABaTh BOIY
nopucThIM mopoaaM. [Ipu OypeHHM CKBaXMHBI TJMHUCTBIH PAacTBOp TOJA BIMSHHEM Iepernajia
JIaBIICHUSI TPOHHKAET B TOPHI IUIACTOB M CO BPEMEHEM 3aKylopuBaeT (TJIMHH3HPYET) HX.
OOpa3oBaBmasics Ha CTEHKE CKBR)XWHBI TJIIMHHUCTas KOpKa IPEMSATCTBYET NPOHUKHOBCHUIO B
IUTACTHl AK€ OYCHb MalbIX YacTHI[ TJMHBI, HO HE 3aJepKMBAcT BOMY, OTICISIOIIYIOCS OT

TJIMHUCTOI'O pacTBOpaA.



Ecin npumeHsieTcsl TNIMHUCTBIA PacTBOP HU3KOIO KadyecTBa, TO Ha CTCHKE CKBa)KWHBI
oOpasyeTcs TOJICTasl, pbIxJlask U HeIUIOTHAs TJIMHUCTAsi KOPKa, 4epe3 KOTOPYI0 OT(HUIBTPOBBIBAETCS
Boja B 1utactT. OOpa3oBaHUE TOJICTOW TIIMHUCTON KOPKU CYXAaeT CTBOJ CKBAXXHHBI, YTO MOXKET
BbI3BaTh NpuiunaHue (npuxsar) OypuiabHOW KOJOHHBL. Kpome TOro, NnpOHUKHOBEHHE
O0T(HUIBTPOBAHHON BOJBI B IOPOJIbI MOKET MPUBECTU K UX HaOyxaHMIO U oOBanaM. B cBsi3u ¢ 3TUM
BCErZla CTPEMATCS MAaKCHUMaJIbHO CHU3HUTH BOAOOTIA4y IJIMHUCTOIO PAcTBOPA.

Cratuyeckoe HaIpsDKEHUE CIBUra XapaKTEepU3yeT HPOYHOCTh CTPYKTYpPbl HEMOABHXKHOIO
pacTBopa. JTa MNPOYHOCTh BO3pAacTaeT C TEYEHHMEM BPEMEHM, NPOLIEIUIET0 € MOMEHTa
HepeMeIluBaHusl TJIMHUCTOrO pacTBopa. bbulo ycTaHOBIEHO, YTO 3TOT MapaMeTp Leaecoo0pa3Ho
u3MepaTh depe3 | muH u 10 MMH mocie OKOHYaHMs NepemelinBaHus. PasHuna B pe3yibTaTax
U3MEpEHUI T0Ka3bIBAET, HACKOJBKO YIIPOUYHWIACH CTPYKTYpa INIMHUCTOrO pacTBopa 3a 10 MuH.

[Ipu OypeHunm CKBaXMHbI TJMHUCTBIA pAacTBOpP TOJBEPKEH BO3JEHCTBUIO YaCTHII
BbIOYPEHHOI NOPO/Ibl, IPECHBIX U MUHEPAJIN30BAHHBIX IIACTOBBIX BOJ, TEMIIEPATYPHI U J1aBJICHUS,
4TO, KaK IPaBWIO, NPUBOAUT K H3MEHEHHUIO IIapaMeTpOB pacTBOpa B XyIUIyl0 cTOpoHy, U
JanpHeimee OypeHue 0e3 NPUHATBHIX MEp CTAaHOBUTCS HEBO3MOXKHBIM. Bo m3bexaHue 3Toro B
[JIMHUCTBIM pacTBOp J00aBISAIOT XMMHUYECKHE PEAareHThl, YCIOBHO MOpa3JEsIoOUIecs] Ha Tpu
IpYHIbL: peareHThl — MOHU3UTENN BOAOOTIAYM, PEareHThl — MOHU3UTENIU BSA3KOCTU U PEareHThI
crienManbHOro HasHaueHus. KpaTko paccMoTpuM Hanbosiee pacrpocTpaHEeHHbIE PeareHThl KaXKa0H
TPYIIIBL.

[lemenTHpOBaHUE 0OCATHBIX KOJIOHH, CIOCOOBI IIEMEHTHPOBAHUS

[lemeHTHpOBaHUEM HAa3bIBAIOT MPOIECC 3alOJIHEHMs 3a/JlaHHOI0 HHTEpBaja pPacTBOPOM
BSOKYIIMX MaTepuajoB (Hampumep, IIeMEHTa), KOTOPbI B COCTOSHUM IOKOSI NpEBpaIlaeTcs B
IIPOYHBIN HEMPOHUIIAEMBII KAMEHb.

[lemeHTHpOBaHUE MPUMEHSIOT ISl W3OJSALUM APYyr OT JApyra MNPOHUIIAEMbIX ILIACTOB,
BCKPBITBIX CKB)XMHOM; YCTAaHOBKU LIEMEHTHBIX MOCTOB, M30JIUPYIOIIUX HIKHIOIO YacTh CTBOJIA
CKBRXHHbI (Hampumep, MpH 3a0ypHUBaHUU HOBOTO CTBOJA); YJCPKHBAHUS B IOABEIICHHOM
COCTOSIHUM O00CaJHOM KOJOHHBI M TepMETH3allMd 3aKOJOHHOI'O IPOCTPAHCTBA; HW3OJIALUU
MOTJIOUIAIOIIMX IJIACTOB, BCKPBITHIX CKBAKUHOM B Ipoliecce OypeHus; 3aluThl 00CaaHbIX TPYO OT
KOPpPO3UU arpecCUBHBIMU IUIACTOBBIMHU KHUIKOCTSAMHU U Ta3aMHU U Ap.

LleMeHTUpOBaHME BKJIIOYAET IATh OCHOBHBIX BHJOB pabOT: MPUTOTOBJIEHHUE TaMIIOHAKHOTO
pacTBopa, 3aKauKy €ro B CKBaXKUHY, 110J]auy TAMIIOHAXXHOTO PacTBOpa B 3aTpyOHOE MPOCTPAHCTBO,
O’KU/IaHUE 3aTBEPJCHMsI 3aKa4aHHOI0 MaTepuana v MpoBEPKY KauecTBa IEMEHTUPOBOUHBIX PadoOT.
OHO IPOBOUTCS 110 3apaHee COCTABICHHOW MTporpaMme, 000CHOBAaHHOW TEXHUYECKUM PACUETOM.

CymiecTByeT HECKOJIBKO CIOCOOOB IeMeHTHpoBaHUsA. OHU paszaMyaloTCsl CXeMOM mmojaauu

TAaMIIOHQ)XHOTO pacTBOpa B 3aTpyOHOE TMPOCTPAHCTBO U OCOOEHHOCTSIMH HCHOJIB3YEMBIX



npucnocoOaeHnii. Bo3MOXKHBI /1Ba BapHaHTa MOJa4M TaMIOHAaXXHOTO pacTBOpa B 3aTpyOHOE
IPOCTPAHCTBO: PacTBOP, 3aKaYaHHBIM BHYTPb LIEMEHTUPYEMON 00CaHOW KOJIOHHBI, IPOXOAUT I10
Hell 10 OamrmMaka M 3aTeM MOCTyHaeT B 3aTpyOHOE MPOCTPAHCTBO, PACHPOCTPAHSACH CHU3Y-BBEPX
(o aHanoOruMM C IPOMBIBKOI Ha3bIBA€TCSl LIEMEHTHPOBAHUEM IO IPSIMON CXEME); TaMIIOHAKHBIM
pacTBOp C MOBEPXHOCTH MOJAIOT B 3aTPYOHOE NMPOCTPAHCTBO, 10 KOTOPOMY OH IEpEMELIAETCsl BHU3
(meMeHTUPOBaHME IO 0OPATHOM CXEeMeE).

B nmpombinuieHHBIX MacmTabax MPUMEHSIOT CIIOCOObI IIEMEHTHPOBAHUSA IO MPSMON CXEMe.
Ecnu yepe3 Oammak oOcagHOW KOJOHHBI B 3aTpyOHOE NPOCTPAHCTBO IPOAABIUBAIOT BECh
TAMIIOH@XHBIH ~ pacTBOp,  CIOCOO  HAa3bIBA€TCS  OJHOCTYNEHYATHIM  (OJHOLMKIOBBIM)
nemMeHTupoBanueM. Eciu o0caiHas KOJIOHHA Ha Pa3HbIX YPOBHSX OCHALIEHA JOMOJIHUTEIbHBIMU
IPUCTIOCOOIEHUSIMU (3aJIMBOYHBIMU My(TaMu), MO3BOJISIOLMMY 110/1aBaTh TAMIIOHAYKHBIN pacTBOp
B 3aTpyOHO€ NPOCTPAHCTBO IOMHTEPBAJIbHO Ha pa3HOMl IIyOMHE, CcHoco0 IEMEHTHUPOBAHUS
Ha3bIBACTCs MHOTI'OCTYIIEHYaTbIM (MHOTOLIUKJIOBBIM). [IpocTenmmi U Haubosee
pacrpoCTpaHeHHbIM cnoco0 — IIeMEHTHUpOBaHME B JIB€ CTYNEHM (IByXcTyneHuatoe). MHorna
BO3HUKAeT HEOOXOJUMOCTh HE JONMYCTUTh MPOHUKHOBEHUS TaMIIOHAKHOI'O PacTBOPa B HUKHIOKO
yacTb 00CaHOW KOJIOHHBI, PACMOJOKEHHYIO B MHTEpBaje MPOAYKTUBHOIO IUIacTa, TOTJa 3TOT
MHTEpBaJl B 3aTpyOHOM MPOCTPAHCTBE H30JIMPYETCS MAaHXKETOM, yCTAaHOBJIEHHON Ha oOcaaHOM
KOJIOHHE, U CaM CIOco0 LIEMEHTUPOBAHMS Ha3bIBAETCS MAHKETHBIM. BBIAEIAIOTCS TaKkke crocoObl
LIEMEHTUPOBAHUS MMOTAWHBIX KOJOHH M CEKLUH, NOCKOJIbKY TAMIIOHAKHBIA pAaCTBOP B 3TOM CiIy4ae
3aKauMBarOT 10 OYPUIILHOM KOJIOHHE, Ha KOTOPOH CITYCKAIOT CEKLUIO U MOTalHYIO0 KOJIOHHY.

[leMeHTHUpOBaHHWE CKBaXHH SIBJISETCS CIIOKHOM WHXKEHEPHOW 3amadeit, TpeOyromen
NPUCTAILHOTO BHUMAHHUS Ha BCEX ATalax CTPOMTENbCTBA CKBAXHUH. O0ecreyeHne KauecTBEHHOTO
[IEMEHTUPOBAHMsI CKBaXKMH MO3BOJIAET PE3KO YBEIUUUTh JOJITOBEUYHOCTh CKBAXKUH U CPOK J10OBIUU
0€3BOTHOM MPOTYKITUH.

TexHonoruss 1IEMEHTUPOBAHUS CKJIAJbIBajJach Ha OCHOBE MHOTOJETHETO MPAKTUYECKOTO
ONbITa W COBEPLIEHCTBOBAJIACH C MCIOJIb30BAHUEM JOCTHMKEHMM Hayku U TexHMKU. Ha
COBPEMEHHOM YpPOBHE OHA BKJIIOYAET CHUCTEMY OTpPaOOTaHHBIX HOPM M MPABUJ BBIMOJIHEHUS
[EMEHTHUPOBOUYHBIX PaldOT, a TaKKe TUIIOBbIE CXEMbl OpraHM3alMK Ipoliecca IieMeHTUupoBaHus. B
KKIOM KOHKPETHOM CJy4yae TEXHOJIOTHUIO ILIEMEHTHUPOBAaHUS YTOYHSIOT B 3aBUCHMOCTH OT
KOHCTPYKLIMM M COCTOSIHMSI CTBOJIA CKBAaXUHBI, NPOTSIKEHHOCTH ILIEMEHTHPYEMOIO HHTEpBaa,
TOPHO-TE€0JIOTMYECKUX YCIOBUH, YPOBHS OCHAIICHHOCTH TEXHMUYECKHMHU CpPEACTBAMM U OIBITA
IPOBE/ICHUS LIEMEHTUPOBOYHBIX pabOT B JaHHOM paiioHe.

[TpuMensiemass TEXHOJIOTUS JOJDKHA OOECIEUUTh: LIEMEHTHPOBAHUE IPEAYCMOTPEHHOIO
MHTEpBaJla 10 BCEH €ro MpOTSHKEHHOCTH; IIOJIHOE 3aMEIEHUE IPOMBIBOYHOM KHUAKOCTU

TaAaMIIOHAXXHBIM  paCTBOpOM B  Ipcaciiax HNCMCHTUPYCMOTO HHTCPBAJIA, NpeaoXpaHCHUC



TaMIIOHA)KHOTO PacTBOpPa OT MOMAJAaHUsI B HETO MPOMBIBOYHOM KHJIKOCTH; IOJTy4YE€HUE [IEMEHTHOTO
KaMHS C HEOOXOJUMBIMM MEXAaHUYECKMMHU CBOMCTBAMH, C BBICOKOW CTOHKOCTBIO M HHU3KOH
MIPOHUIIAEMOCTHI0; 00ECIIEYeHNE XOPOIIETO CIETUICHUS] [IEMEHTHOTO KaMHsI ¢ 00CaJIHON KOJIOHHOMN
Y CTEHKAMH CKBa>KUHBI.

LlemenTrpoBanue 006cagHON KOJIOHHBI MOXKHO MPEICTAaBUTh KakK LIETIOUKY pPsijia MPOIECCOB U
orepanuii, TakuX, Kak: MOJITOTOBKAa CTBOJIa CKBaKHUHBI K LEMEHTHUPOBAHHUIO; LIEMEHTHUPOBAHUE
3aTpyOHOr0 MPOCTpaHCTBa (IMIPUTOTOBJICHUE M 3aKayka TAMIIOHAKHOTO PAacTBOpa B CKBAXHUHY,
MPOJIABIMBAHKME IIEMEHTHOTO pacTBOpa B 3aTpyOHOE MPOCTPAHCTBO); OKHUIAHUE 3aTBEPICHUS
nemenTta (O3L): mpu nementupoBanuu KoHaykTtopa O3L[ oO6biyHO myuTcs 5 — 8 4, mpu
EMEHTHPOBAHUU MPOMEKYTOUYHBIX KOJOHH — 12 — 24 y; nmpoBeeHne KOHTPOIbHBIX 3aMEPOB AJIs
OTpEeNIeTICHUsI KayecTBa IIEMEHTHUPOBAHUS, UCIBITAaHUE 00CaTHON KOJOHHBI Ha TE€PMETHYHOCTb,
pa3OypuBaHue IIEMEHTHOTO CTaKaHa B KOJIOHHE, ITPOBEpKAa r€pPMETUYHOCTH U30JIALUU 3aTPyOHOTO
MIPOCTPAHCTBA.

Bonpochl Kk IpaKTHYECKOMY 3aHATHIO
Jatb onpenenenne KOHCTPYKIIUU CKBaKUHBI.
Kaxkwne Buabpl o0cagHbIX KOJIOHH BEI 3HaeTe? Pacckas3arh o HUX.
J71s1 9ero mMpUMEHSIIOT TPOTEKTOPHBIE KOJIbIIa?
HazoBuTe npegnaznaueHrne OypoBbIX pacTBOPOB?

Kakue Bub1 OypoBBIX pacTBOPOB BbI 3HAETE?

I L T o

[lepeuncnuTe OCHOBHBIE CBOMCTBA OYPOBBIX paCTBOPOB?
7. UYto Takoe IIEMEHTUPOBAaHUE CKBAXWUHBI W KaKh€ CIOCOOBI I[EMEHTUPOBAHUSA

CKBa)XUHBI BBl 3HaeTE?

Tema 1.3. OcHOBBI pa3paGoTKH U IKCILIYATAUMHN He(TAHBIX U ra30BbIX
MeCTOPOKIAEeHU I
IIpakTyeckoe 3ansaTue Ned
N3yuyenne craguii paspadoTku HeTAHBIX U Ta30BbIX MECTOPOKACHU I

Henab: nu3yunts craguu pa3paboTKy HEPTSIHBIX U Fa30BBIX MECTOPOKICHUH.

3HAHMA M YMEHHUSI:  TPHUMEHSITH NPOPECCHOHANBHYIO TEPMUHOJIOTHIO B 001acT OypeHus,
pa3pabOTKN MECTOPOXKIEHUS, IKCIUTyaTallui CKBa)KUH, TPAHCIIOPTa HE(TH U ra3a; aHAIM3UPOBATh
OTEYECTBECHHYI0O M 3apyOeKHYI0O HAyYHO-TEXHHUYECKYI0O HWH(POpPMALMI0O TIO HAarpaBJICHUIO
MCCIIeI0BaHMi B 00aCTH HeTEra30Boro Jeia

AKTYaJIbHOCTh TeMbI: HE(TSHAS WM Ta30Bas 3aJieXKb 001a/1aeT MOTCHITMAIBHONW YHEPTHEH,
KOJINYECTBO KOTOPOW OTpeNeNsIeTcs MIIACTOBBIM JaBJIeHUEM U OOIIMM 00BEMOM BCEW CHUCTEMBI —

HE(QTSIHON MM Ta30BOW 3aleXKH M OKPY)KAIOUIeH 3Ty 3aleKb BOJSHOW 30HBI. 3aJleraiouiue B



iactax HeTh U ra3 HaXOAATCS MOJ JEHCTBHEM CHJI, COBOKYITHOCTb KOTOPBIX OOYCJIOBIMBAET
JBUXKEHHE He(pTH, ra3a U BOJBI B IJIACTaX MPU UX pa3padOTKe, a TAaKKe XapakTep U MHTEHCUBHOCTh

9TOI'0 ABHMXXCHHA.

TeopeTnyeckas 4acTb

Paspabomka nedpmaAno2o unu 2az08020 MecmoporHcOeHus — 3TO KOMIUIEKC MEpONpHTUi,
HANPaBIICHHBIX Ha oO0ecreueHue MPUTOKA HEPTH W raza Hu3 3alIekKH K 32000 CKBAXKUH,
IpeyCMaTpUBAIOIIUX C 3TOU LEJIbIO ONPEAETICHHBIN MOPAJOK pa3MelleHUs] CKBRKHUH Ha IUIOLIA/H,
OUepeHOCTh MX OypeHHs M BBOJAa B OKCIUIyaTalUl0, YCTaHOBJIECHHWE U MOJJEpiKaHHE
OTIPEICTICHHOTO PEKUMA UX PAOOTHI.

Peoicumvl pazpabomxu mecmopodicoeHui:

Ynpyeuii, npu KOTOpOM B KauecTBE EIWHCTBEHHOIO HCTOYHUKA HSHEPrHUHM HCIOJIb3YETCS
SHEprus yrnpyroro paciivpeHus BoJibl, HeTH U TOPHBIX MOPO/I.

Booonanopmulii, Ipu KOTOPOM HCIIOJIb3YETCA TOJBKO SHEPrHsl MMIPOCTATUYECKOro Haropa
KpaeBblX BoJ. HedTh u3 miacta k 3a00sM CKBa)KMH JIBMKETCS MOJ JEMCTBHEM Haropa KpaeBoii
BO/bI. [Ipu BoJloHAIOPHOM peKHME J1aBlIEHUE BOJIbI IEHCTBYET HA HEPTH CHUBY.

l'azonanopusiii, TIPU KOTOPOM HCIIONB3YETCS HHEPrUs CXKATOro Tasza, 3aK/IOYEHHOIo B
ra3oBoil mamnke (pexum razoBoit manku). Hed1b BITecHsAETCS K 32a008M CKBa)KUH MO/ 1aBJICHUEM
pacIIMpSIOLIErocs ra3a, HaXosAIIerocs B cBOOOAHOM cocTossHUU. [Ipu ra3oHarnopHoM pexuMe ras
CO3/a€eT JAaBJIeHUE Ha HEPTH CBEPXY.

Peotcum pacmeopennozo eaza, Ipu KOTOPOM OCHOBHBIM HCTOYHHMKOM JHEPIUU SBISETCS
SHEPIUsl BBIIENSAIONIETOCS U PACHIMPSIONIErocs ra3a. PexXuM pacTBOPEHHOIo rasza MposBIseTcs,
€CJIM Hamop KpaeBbIX BOJ cHaObli WM B 3ajJ€XU OTCYTCTBYeT CBOOOAHBIA Ta3. Hedthb
MPOJBUTAETCS K IJIACTY MOJ AEWCTBUEM YHEPIHH PACIIUPSIOLIETrOocs rasa.

I'pasumayuonnvii pestcum - HepTh M3 IUIACTa MPOJBUTAETCS K 3a0010 MOJ JeicTBHEM
TPaBUTAIIMOHHBIX CHJI (CHII TsDKeCTH). [Ipy rpaBUTAIIMIOHHOM PEKMUME OTCYTCTBYET HAIrop KPaeBbIX
BOJI, T'a30BOM IIAaNKK M rasza, pacTBopeHHoro B Hedtu. Ilputox HepTH K 3a005M CKBAKUH
MIPOUCXOUT 33 CUET CUJI TPABUTALINU, MPOSBIISIIOMINXCS B 3alIeXKH. Takoi pekuM XapakTepeH Ui
MO3/IHUX CTaJuil pa3paboTKu M/p.

Ha paspabaTbiBaeMbIX 3aiiekax KaKOW-THOO0 M3 yKa3aHHBIX PEXHMOB pa3pabOTKH B YHCTOM
Buzie BcTpedaercs: peako. OOBIYHO PEXMMBI COCYIIECTBYIOT B PA3JIMYHBIX KOMOMHALIUSAX.

Ha puc. 8 npuBeneHbl KpuBbIe, XapaKTepU3YIOIUE TEMI Pa3pabOTKH BO BPEMEHU IO JBYM

MCCTOPOKACHUAM C PA3JIMIHBIMU FGOJ’IOFO-(bI/BI/I‘-IeCKI/IMI/I CBOMCTBaAMH. Cy,[lﬂ o MnpuBCIACHHBIM



3aBUCUMOCTSIM, TPOIECCHl Pa3pabOTKH 3TUX MECTOPOKICHHUU CYIIECTBEHHO OTIMYarTcs. [lo
KpUBOW | MOYKHO BBIJICJIUTH YETHIPE TIEpHO/Ia pa3padOTKU, KOTOPhIC OyIeM Ha3bIBaTh CTAHSIMHU.

Ilepsas cmaous (ctagusi BBOJAa MECTOPOXACHHUS B HKCIUTyaTalMI0), KOTJA IMPOUCXOAUT
WHTCHCUBHOE OypeHHe CKBaXHH OCHOBHOro (oHmga, TeMn pa3pabOTKu  HENpepbIBHO
YBEIIMYUBACTCSI M JIOCTUTAET MaKCUMAaJbHOTO 3HAYCHHs K KOHIy repuoia. Ha ee mporshkeHHH
NOOBIBAIOT, KaK TMpaBWio, Oe3BOAHYH0 He(dTh. JIIUTENBPHOCTH €€ 3aBHUCHT OT pa3MepoB
MECTOPOKIACHHS U TEMIIOB OYpEHUsI CKBKWH, COCTABIISIFOIIMX OCHOBHOU (DOH/.

JlocTikeHre MakCHMMajbHOTO TOJIOBOrO OTOOpa M3BJIEKAaEMBIX 3amacoB He(TH He Bceraa
COBIIAJIaeT C OKOHYAHHEM OypeHUs CKBaXWH. MIHOT]a OHO HACTYIAeT paHbllie CPOKA Pa30ypuBaHUS
3aJICKH.

Bmopas cmaous (cramus moanepiKaHus TOCTUTHYTOTO MaKCHMAIBHOTO YPOBHS JOOBIYH
He()TH) XapaKTepu3yeTcs Ooyiee Wik MeHee CTaOMILHBIME I'0JIOBBIMEH 0TOOpaMu HedTH. B 3amanun
Ha TMPOCKTUPOBAHUE pa3pabOTKH MECTOPOXICHHUS YacTO YKa3bIBAIOT MMEHHO MAaKCHMAJbHYIO
no0bdy He(TH, TOA, B KOTOPOM 3Ta JOOBIYANO/DKHA OBITh JIOCTUTHYTA, a TaKxke
MPOJOHKUTENFHOCTh BTOpOM cTaauu. OCHOBHas 3ajadya 3TOW CTaIUM OCYILECTBISETCS IyTeM
OypeHHsI CKBRXXHH pe3epBHOTO ()OHJIA, PETYIHUPOBAHUS PEKUMOB CKBAXHH M OCBOCHHS B ITOJTHON

MEPEC CUCTEMBI 3aBOAHCHHWA UJIW APYTOTrO METOda BOSI[GI\/’ICTBI/IH Ha 11J1acCT.
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Puc. 8. I'paduk n3meHenus Temrna pa3paboTKH BO BpeMeHH: | — MecTopoxiaeHue A; 2 —
mecropokaenue B; 1, I, III, IV — cragum paspaborku



HekoTopble CKBaKMHBI K KOHIYy CTaJuU IepecTaioT (POHTAaHUPOBATh, U UX NEPEBOAAT Ha
MEXaHU3UPOBAHHBIHN CII0COO IKCIUTyaTally (C TOMOIIBIO HACOCOB).

Tpemvsi cmadua (cragus majnaromend 100bYM HEPTH) XapaKTEepU3yeTcs HHTEHCHBHBIM
CHIDKEHHEM TeMIla pa3paboTku Ha (hOHE MPOrpecCHUPYIOIIEro OOBOAHEHUS MPOIYKIHUU CKBAKUH
IOpU BOJOHAIOPHOM DPEXHME M PE3KHM YBEIMUYEHHEM Tra30BOro (pakropa MpH Ia30HANOPHOM
pexxume. IIpakTudeckn Bce CKBa)KMHBI SKCIUTyaTUPYIOTCS MEXaHU3UPOBAHHBIM CIIOCOOOM.
3Ha4ynTeNbHAS YACTh CKBKUH K KOHILY 9TOW CTaJMH BHIOBIBACT M3 KCILTyaTaIHH.

Yemeepmass cmadus (3aBepliaromnasi cTaaus pa3pabOTKH) XapakTepU3yeTCs HU3KUMH
TemnaMmu paspaboTku. HabmiogaroTcs BbICOKas OOBOJHEHHOCTb MPOAYKLUMH M MEIJIEHHOE
yYMEHbIIIEHUE J00BIYN HEPTH.

[lepBble Tpu cTaguu, B Te€4EHHE KOTOPbIX 0TOMparoT oT 70 10 95% OT u3BJIEKAaEMBbIX 3a11acoB
HeTH, 00pa3yIOT OCHOBHOU MepHo pa3padoTku. Ha mpoTsKeHnn 4eTBEpTON CTaIuH M3BICKAIOT
ocraBmmecs: 3anacel HegTu. OAHAKO MMEHHO B O3TOT NEPUOJ, XapaKTEPH3YIOUIMA B IEIOM
3¢ (EeKTUBHOCTh pPEATU30BaHHOW CHUCTEMbI pa3pabOTKH, ONPENENAIOT KOHEYHOE 3HAYCHHE
KOJINYEeCTBA U3BJIeKaeMOoll HedTu, oOImUH CpOK pPa3pabOTKHM MECTOPOXKACHUS U J0OBIBAIOT
OCHOBHOI 00bE€M MOMYTHOU BOBI.

Kax BugHO U3 puc. 8 (kpuBas 2), 111 HEKOTOPBIX MECTOPOXKJICHUM XapaKTEPHO, YTO CIEIOM
3a MepBo cTajuell HacTymaeT crajus majeHus 100buu HedTH. MHOrAa 3TO MPOUCXOAUT ykKe B
NepuoJl BBOJa MECTOPOKICHUS B pa3paboTKy. Takoe siBJIeHHE XapaKTepPHO I MECTOPOXKIECHUH ¢
BSI3KUMH HE(TSIMHU WM TOT/Ia, KOTJIa K KOHILY NMEePBON CTaAMK ObUTH JOCTUTHYTHI BHICOKHE TEMITHI
paspabotku nopsnaka 12-20%/ron u 6onee. U3 ombiTa pa3pabOTKU CIEAYET, YTO MAKCHMaIbHBIN
TeMIT pa3pabOTKu He JNOJKeH mpeBblmarh 8 -10 %/roa, a B cpeHEeM 3a BeCh CPOK pa3padOTKu
BEJIMYMHA €T0 JI0JKHA OBITh B Ipeaenax 3-5 %/ron.

OTmeTruM ere pa3, 9To ONMCAaHHAs KAPTHHA U3MEHEHHS JOOBIYH HEPTH U3 MECTOPOKICHHS B
nporecce ero paspaboTKu OyIeT NMPOMCXOTUTh €CTECTBEHHO B TOM CIIydae, KOT/Ia TEXHOJIOTHS
pa3paboOTKNU MECTOPOXKJIEHHS M, MOXKET OBbITh, CHCTEMa pa3pabOTKH OCTaHYTCsI HEM3MEHHBIMU BO
BpeMeHU. B CBs3U ¢ pa3zBUTHEM METO/OB MOBBIIICHUsI HE(YTEOTIauH IIACTOB HA KaKOH-TO CTaJAUU
pa3pabOTKN MECTOPOKICHHUS, CKOPEEe BCEro Ha TPEThEH MIIM YeTBEPTOH, MOKET OBITh MpUMEHEHA
HOBasi TEXHOJIOTHsSI W3BJIeUeHUs He(TH W3 HEp, BCIEICTBHE YETO CHOBA OyIeT pacTd Jo0bIYa

HC(I)TI/I N3 MCCTOPOKIACHUA.

Bonpochl kK NPaKTHYeCKOMY 3aHATHIO
1. Urto moHuMaeTcs 1o pa3padoTKON HE(DTIHBIX M Ta30BBIX MECTOPOXKICHHI?
2. Kakue pexumbl pa3paboTKu Bbl 3HaeTe?

3. Ha3zoBuTte ocHOBHBIE cTaANK Pa3pabOTKH HE(TAHBIX U Ta30BbIX MECTOPOKACHUH.



IIpakTuyeckoe 3ansaTue NeS
N3yuyenne 060pyroBanusi GOHTAHHBIX CKBAKMH

Iesb: 03HaKOMUTBCS C 000pyIOBaHUEM (POHTAHHBIX CKBAXKHH.

3HAHUSA M YMEHHUsI:  IPUMEHATH NPO(EeCCHOHANBHYIO TEPMUHOJIOTHIO B 00J1acTH OypeHus,
pa3pabOTKN MECTOPOXKICHUS, IKCILTyaTallud CKBaKUH, TPAHCIIOPTAa HE(TH U ra3a; aHAIM3UPOBATh
OTEYECTBECHHYI0 M 3apyOC)KHYI0O HAyYHO-TEXHHUYECKYI0O HWHGPOpPMALMIO TIO0 HAalpaBJICHUIO
ucclieIoBaHUi B 001acTH He(hTera3oBoro jena

AKTYaJlbHOCTB TeMbl: 000py10BaHUE JII0O00H CKBAKUHBI, B TOM 4HCiIe (POHTAHHON, JOIKHO
oOecnieunBaTh 0TOOP NPOAYKLIHMHU B 33JJaHHOM PEXKHUME U BO3MOXKHOCTb ITPOBEACHUS HEOOXOUMBIX
TEXHOJIOTMYECKHUX OIepallil ¢ yueToM OXpaHbl HEIp, OKpY)KaroIled cpeabl U MpeAoTBpalleHus

ABAPHUITHBIX CUTYAILUH.
Teopernveckasi 4acThb

Crnoco0 3KcrutyaTallui CKBa)KHUHBI, TP KOTOPOM MOAbeM HEe()TH WIM CMECH HE(PTH C Ta3oM
0T 320051 Ha TMOBEPXHOCTb OCYLIECTBISETCS TOJBKO 3a CYET NMPUPOJHON PHEPruM, Ha3bIBAETCS
goumanHvim.

[Torbem ra30)KuAKOCTHON CMECH OT 3200 /10 YCThSl CKBaKUHBI OCYILIECTBIISIETCS 110 KOJIOHHE
HacocHo-komrpeccopHbIX TpyO (HKT). Otu tpyOs! BeimyckatoT u3 crajieit rpynn npounoctu 1, K,
E, J u M cnenyromux pa3mepoB (yCIOBHBIN auamerp, MM): 33, 42, 48, 60, 73, 89, 102 u 114, c
TOJIIIMHON CTEHOK OT 4 10 7 MM U AJTMHOM TpYyOBI OT 5 10 8,5 M.

VYcThe CKBaXKMHBI 3aKaHUYMBAETCS KOJIOHHON TOJIOBKOM, KOTOpasi 0OBSI3bIBAET, T.€. COEIUHSET
MeXy coOoii 00cagHble KOJOHHBI M T€pPMETU3UPYET MPOCTPAHCTBO Mex1y HUMU. Ha BepxHuit
(iraHer] KOJIOHHOM TOJIOBKM YCTaHABIMBAIOT (POHTaHHYIO apMmarypy ¢ MaHugoiapioM. B cBoro

ouepenib, (POHTaHHAsI apMaTypa COCTOUT U3 TPYOHOM TOJOBKU U €1IKH (pHc. 9).
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Pucynox 9 — TumnoBbie cxembl ((OHTAHHOUN apMaTyphI:
1 — ¢onTanHas enka; 2 — TpyOHas 0OBs3Ka
TpybHas conoska npenHa3HadeHa i OJBECKH OJHOTO WIIU JIBYX PSIOB MOIBEMHBIX TPYO,
WX TePMETHU3AIMH, & TAKXKE IMO3BOJSET BBINOJHATH TEXHOJOTHYECKHE OMEpaliyd MPHU OCBOCHUH,
JKCIUTyaTalldd M PEMOHTE CKBaXHH. KOJIOHHBI TMOIBEMHBIX TpPYO TMOIBEIIUBAIOT K TPYOHOMH
TOJIOBKE Ha pe3b0e miu MydTe.
Donmannas enxka NpeaHa3HAYCHA JUIs HAIIPABJICHUS MOTOKA MPOIYKIIMK Yepe3 MaHU (OB U
BBIKUJHYIO JIMHHIO HAa 3aMEPHYI0 YCTAHOBKY, HJISi PErYJIHPOBAHUS pEXHMa SKCILTyaTallud |

KOHTPOJIA 3a pa60T0171 CKBAKHMHBI ITYTEM CITYCKa FHY6I/IHHLIX HpI/I60pOB.

doHTaHHas apMarypa BhITyCKaeTcs Ha padouee maBnenue — 14, 21, 35, 70, 105 u 140 MI]a,
ceueHueM ctBoia oT 50 mo 150 MM, 1O KOHCTPYKUMH (OHTAHHOH €JIKU KpECTOBbIE U
TPONHHUKOBEIE, MO YUCIy CITYCKAaeMbIX B CKBXHHY PSIOB TPYO ONHOPSAHBIE W JIBYXPSIHBIC U
000pyI0BaHBI 33JIBM)KKAMU WJIM KpaHaMHU.

HIudp ¢poHTaHHON apMmaTypbl ONpeneNseT ee CXeMy, KOHCTPYKIMIO, CIIOCO0 YIpaBieHUs
3a/IBUI’KKaMM, YCIIOBHBIA IPOXOJ MO CTBOJIY M OOKOBBIM OTBOJAM, JIaBJICHHE, KIMMaTHYECKOE
VCIIOJIHEHUE U KOPPO3UECTONKOCTD.

[MTonnsrit mudp ponranHoit apmarypsl (TOCT 13846-84) ycnoBHO npeacTaBiseTcs B BUJIE

ADX1X2X3 — XuXsX6X7,

rae A —apmarypa; @ — ponTaHHas.

X1 — KOHCTPYKTHBHOE UCIIOJHEHHE: TIOJIBECKA ITOAbEMHOM KOJIOHHBI Ha pe3b0€e MepeBOIHNKA
TpyOHOI1 ronoBku — K; mojBecka moabeMHON KOJIOHHBI Ha MydTe B TpyOHOI ronoBke — 6e3
0003HaYeHHUsI; IS OKCIUTyaTaluu ckBakuH YIIL[H — D.

X2 — HOMEp CXeMBbl apMaTyphl; IPH ABYXPAIHON KOHIIEHTPUYHOM MOABECKE K HOMEPY CXEMBI
nobasisiercst Oyksa "a".

X3 — crnoco0 ympaBlieHUS 3aJBMKKaMU: Bpy4YHYI0 — 0e3 00O03Ha4yeHHs; TUCTAHLUUOHHO U
aBTOMaTH4eCKu — B; aBToOMaTnuecku — A.

X4 — ycnoBHbIi ipoxon (B MMm) o 'OCT 13846-84; xorma ycioBHBIE TIPOXOJIBI CTBOJIA EJIKH
U ee OOKOBBIX OTBOJIOB OTIMYAIOTCS, HU(POBOE 0003HAUEHHE YKA3bIBAIOT APOOHOI BEINYMHOM.

X5 — pabouee naBnenue, MIla.

Xe — xnumatudeckoe ucnonHenue no 'OCT 15150-69: nnga ymepeHHON KIMMaTHYECKOM
30HBI — 0€3 0003HAYCHUS; AJIST YMEPEHHOM M XOJIOJHBIX KIIMMAaTHIYeCKuX 30H — XJI.

X7 — UCTIOJIHEHHE TT0 KOPPO3UECTOUKOCTH: JIJIsI OOBIYHBIX cpell — 0e3 0003HAYEHUS; IS CPE/I,

conepsxkamux: 10 6 % CO2 — K1; 10 6 % H2S u CO2 — K2; mo 25 % H2S u CO2 — K3.



TumnoBeie cxembl PoHTAHHBIX e1OK (puc. 10) Bxtouatot b0 oauH (cxembl 2 u 1), mubo aBa
(cxembl 3 m 4) TpoliHMKa (OAHO WJIM IBYXBAPYCHas apMarypa), JIMOO KpEeCTOBHHY (KpecToBas
apMatypa — cxembl 5 u 6). Korja miactoBoi SHEpPruu HEIOCTATOYHO YIS MOIbEMa JKUIKOCTH OT
320051 CKBRXHHBI HAa MOBEPXHOCTh, (POHTAHUPOBAHWE MOXKHO HMCKYCCTBEHHO MPOIOKHUTH IyTEM
M0JIa4M B CKBRXHHY Yepe3 CIeIalbHbIC KIIAIlaHbl, CMOHTHPOBAHHBIC HA IMMOABEMHBIX TPyOax WU

yepe3 HWKHUIM KOHEll 3THX TPYO.

cxema 1 cxema 2 cxema 3 CXeM cxema 5 cxema 6
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Pucynok 10 — Tunoble cxeMbl (POHTAHHBIX €JIOK:

N w

TPOIHHUKOBEIE — cXeMblI 1, 2, 3 u 4; KpecToBbIe — CXeMBI 5 1 6
1 — nepeBOIHUK K TPYOHOI TOJIOBKE; 2 — TPOMHHUK; 3 — 3alIOPHOE YCTPOUCTBO;
4 — MaHOMETp C 3alOPHO-Pa3PsIHBIM YCTPOMCTBOM; 5 — Apocceb;
6 — oTBeTHBIN (1aHel]; 7 — KpeCTOBUHA

Cucrema, cocrosias U3 dKCIUTyaTalliOHHON KOJIOHHBI M CIYIIEHHBIX B Hee TPyO, B KOTOPOii
MOJBEM KHUAKOCTH Ha IMOBEPXHOCTb MPOU3BOJMUTCS C IMOMOIIBIO CXATOro rasa WM BO3]yXa,
Ha3bIBAETCS ra3u(ToM UK SpIUPTOM.

Crioco6 sKcIuTyaTalil ¢ MCIOJIb30BaHHEM Ta3a WM BO3/AyXa, CKAThIX Ha MOBEPXHOCTH B
KOMITpEeCcCOpax, Ha3bIBA€TCA KOMIIPECCOPHBIM Taznudrom. Ecnu B kayecTBe pabodero areHTa Juist
ra3oBoro MOJbEMHUKAa TPUMEHSETCS ra3 M3 Ta30BbIX IUIACTOB BBICOKOIO JIaBJIEHHUS, HE
HYX/IAIOUIHICS B TOMOJIHUTEIBHOM CXKATUH, TO Tra3nuT Ha3bIBaeTCS OECKOMIIPECCOPHBIM.

B mpoOypeHHBIX SKCIUTyaTallUOHHBIX CKBaXHHAX O0OpYIyIOT Kak 3a0oiiHyto (B 30HE
NPOAYKTUBHOIO IUTacTa), TaK W YCTHEBYID YacTh, BBIXOJAILIYI0 Ha NOBEpXHOCTh. Ecmu
MIPOJYKTUBHBIA IUIACT CJIOKEH JOCTaTOYHO MPOYHBIMH MOPOAAMH, TO MPHUMEHSIOT »OTKPBITHIN"
3a00ii. B aTOoM ciyyae skcrutyatanoHHas oOcagHas KOJIOHHA JOBOJIUTCA JO BEpXHEH TPaHUIIbI
IPOAYKTUBHOIO ILIAaCTa, a caM IUIacT BCKPBIBAE€TCS Ha BCIO MOIIHOCTb. Ecium mopopbl
IPOAYKTHBHOI'O IUIaCTa HEYCTOMUYUBBIC, PBIXJbIE, TO 3200 YKpEIIAoT oO0cCaJHbIMU TpyOamu C
KperyieHneM (IleMEHTHpOBaHUEM) 3aTpyOHOro mpocTtpancTBa. [IpuTtok HedTH B CKBAKUHY

o0ecrieynBarOT NMPOOMBKOM OTBepcTHid (Tepdopanueit) odcagHoN TpyObl U IIEMEHTHOTO KOJIbLA B



30HE MTPOIYKTUBHOTO T1acTa (OOBIYHO JECATH OTBEPCTHI HA OJUH METD).

VcenoBust 3KcIulyatalud  (OHTAaHHBIX CKB@XKHUH TpeOylOT TepMETH3allud UX YCThs,
pa3o0IIeHusT MEXTPYOHOTO MPOCTPAHCTBA, HANPABICHHS MPOAYKLIUU CKBKWH B ITYHKTHI cOopa
He(TH U rasa, a TaKkKe IpU HEOOXOIUMOCTH IMOJHOTO 3aKPBITUS CKBKUHBI TOJ] JaBICHUEM. JTH
TpeOOBaHUS BBINOJIHSIIOTCA IMPU YCTAaHOBKE Ha YCThe (DOHTAHUPYIOIIEH CKBAXKUHBI KOJIOHHOM
TOJIOBKH U (POHTAHHOM apMaTypsl C MaHU(OJIBAOM.

Ono nojzpaznensieTcss Ha 3eMHOE (YCTbEBOE) U CKBAXKUHHOE (TI0JI36MHOE).

K HazemMHOMYy 000pyZOBaHHIO OTHOCAT (POHTAHHYIO apMaTypy ¥ MaHu(doiba. DOHTAaHHON
apMaTypoil 0o0opyayroT (hOHTaHHBbIE HE(TSHbIE U Ta30Bble CKBaXKMHBL. Ee ycTaHaBIMBAIOT Ha
KOJIOHHYIO rojioBky. @oHTanHas apmarypa usrotasnusaercsa no 'OCT 13846-89.

@oHTaHHBIE apMaTypbl Pa3jIMyalOT MO0 KOHCTPYKTUBHBIM M HPOYHOCTHBIM IPHU3HAKAM.
OTH PU3HAKU BKIIOYAIOT B U(P HOHTAHHOK apMaTyphl.

doHTaHHas apMaTypa BKIIOYAeT TPYOHYIO OOBS3KY (TOJIOBKY) M (DOHTAHHYIO €IIKY C
3allOPHBIMU U PETYIUPYIOIUMH YCTPOHCTBAMHU.

TpyOHast 00Bsi3Ka - yacTh (POHTAHHON apMaTyphl, yCTaHABIUBAaEMasl Ha KOJIOHHYIO OOBSI3KY,
npelHa3HayeHa Juis OOBSI3bIBaHUS OJHOTO WM JIBYX CKBa)KMHHBIX TPYOONPOBOAOB, KOHTPOJIS U
yIpaBieHUs TOTOKOM CKBa)XMHHOM CpeJibl B 3aTpYOHOM (MEXTPYOHOM) MPOCTPAHCTBE.

CKBaXUHHBII TpyOONpPOBOA CBOMM BEPXHHUM KOHIIOM 3aKpersieTcs B KaTylIKe-
TpyOojaepkaTene, YCTaHAaBIMBaeMOMl Ha TPYOHYyIO TOJIOBKY, JHOO0 B MydTe-TpyOoaepxkarene,
yCTaHaBIMBAaEMOM B KOpITyce TPyOHOI royioBKH. CXeMbI TPYOHBIX 00BSA30K MPHUBEICHBI HA puc. 11.

@doHTaHHas apMarypa BbIIycKaeTcs Ha pabouee pasinenue — 14, 21, 35, 70, 105 u 140
MIla, cedenuem ctBosia or 50 10 150 MM, MO KOHCTPYKIMH (DOHTAHHOW €JIKM — KpecToBas U
TPONHMKOBAsA, MO YUCIY CIyCKAEMBIX B CKBO)XHUHY DPSJIOB TPYO — OJHOpsAHAS M JOBYXpsAIHAs U

000pyI0BaHa 3a/IBF’KKAMHU WM KpaHAMU.

12 3 4

3

Puc. 11. Cxembl TpyOHBIX 00BSI30K (POHTAHHOW apMaTypHhI:
1 — oTBeTHBIN (uaHel; 2 — 3aNOPHOE YCTPOUCTBO; 3 — TpyOHast rOJI0BKa; 4 — MAHOMETp C 3aIIOPHO-
pa3psAIHBIM YCTPONCTBOM

Koncrpykuus pontanHol apMaTypbl 00ecrieunBaeT BO3MOXKHOCTh U3MEPEHUs JaBJICHUs Ha



BepxHeM Oydepe enkH, a TakXKe JaBJIICHUs W TeMIepaTypsl cpeabl Ha Oydepe O0KOBOTO OTBOJA
ek U TpyOHOU rosjoBku. CraHgapraMu MNPeAyCMOTPEHO H3rOTOBJICHHUE OJOYHBIX (POHTAHHBIX
apMaTyp, a TaKkKe YKOMILJICKTOBAaHUE IO HEOOXOIMMOCTH (POHTAHHBIX apMaTyp aBTOMaTHUYECKUMHU
NPeJOXPaHUTEIBHBIMH U IUCTAHIIMOHHO YIPABISIEMbIMH YCTPOHCTBAMHU.

[Ipu ob6opynoBaHuu CKBa>KMHBI IByMs KoHLleHTpuueckuMu kosnoHHamu HKT (aByxpsanas
KOHCTPYKIUSI MOJbEMHHKA) TpyObl OONBIIET0 JaMaMeTpa IMOABEIIMBAIOTCS Ha pPe3r0OBOM
COCMHEHUU HW)KHEr0 TPOWHHKA (KPECTOBHMHA), KOTOPBIM yCTaHABIMBACTCA HAa KPECTOBHHY,
repMETHU3HPYIOLIYIO 3aTPyOHOE MTPOCTPAHCTBO.

JIByxcTpyHHast (OBYXBSpYCHass TpPOMHMKOBas M  KpecTOBas) KOHCTPYKLHS — €JIKU
nenecoo0pasHa B TOM CiIydae, €Cld HeKellaTelIbHbl OCTAHOBKH CKBAXKUHBI, MpUYeM paboueit
SBJISICTCSI BEPXHSASI WU Jt00ast OOKOBasi CTpyHa, a MEpPBOE OT CTBOJIA 3allOPHOE YCTPOMCTBO —
3armacHbIM. CBepXy eJKa 3aKkaH4uMBaeTcs KoumakoMm (OydepoM) C TPEeXXOJOBBIM KPaHOM U
MaHoMeTpoM. J[s crycka B pabOTalOIIyI0 CKBRXHHY MPUOOPOB W YCTPOKMCTB BMecTo Oydepa

CTaBUTCS JIyOpUKaTOP.

Bonpochl K NpakTHYeCKOMY 3aHATHIO
1. Korga ucnonb3yercs GOHTaHHBIN CITOCOO AKCILTyaTallii CKBaXKUH?
2. Koncrpykuus (GoHTaHHON apMaTyphl, HA3HAYEHUE OCHOBHBIX 2JIEMEHTOB.

3. Koraa ucnonb3yercs ra3nu@THbIi cocod 3KCIuTyaTalluyl CKBaXKUH?

IIpakTnyeckoe 3ansaTue Ne6
N3y4yenue 060py10BaHUsI HACOCHBIX CKBAKHH

Ieab: 03HaKOMUTBCS C 000OPYJOBAHUEM HACOCHBIX CKBAKHH.

3HAHUSA M YMEHHUsI:  TPUMEHSTH MPOo(EeCcCHOHATBHYIO TEPMHHOJIOTHIO B 00JIacTH OypeHHs,
pa3pabOTKN MECTOPOXKIEHUS, IKCIUTyaTallud CKBa)KUH, TPAHCIIOPTa HEPTU U raza; aHaIU3UPOBAThH
OTEYECTBEHHYI0O M 3apyOeKHYI0 HAyYHO-TEXHHUYECKYI0 HWH(POpPMAlMI0O IO HalpaBlICHUIO
MCCIIeI0BaHMI B 007acTH HeTEra30Boro Jaema

AKTYyaJIbHOCTh TeMbI: B MHpPOBOIl MpakTUKe Hauboyiee paclpoCTpaHEH IITaHTOBBIN
HACOCHBIH croco0 100buM HedTH, KOTOpPbIM OxBaThiBaeT Oosiee 2/3 obmiero JeicTBYOIIEro
donna.

TeopeTnyeckas 4acTb

[ITanroBas riyOWHHAs HacOCHas YCTaHOBKa (puc. 12) COCTOMT M3 CKBaOXHMHHOTO Hacoca 2

BCTABHOTO WJIM HEBCTABHOTO THIIOB, HACOCHBIX INTaHT 4, HACOCHO-KOMIIPECCOPHBIX TPYyO 3,



MOJIBELICHHBIX Ha IJIaHIIai0e win B TpyOHOU mMmojaBecke 8 yCTheBOW apMaTyphl, CAIbHUKOBOIO
VIUIOTHEHUs 6, CAIbHUKOBOTO INTOKa /, cTaHka kKadanku 9, ¢dyHaamenta 10 m tpoiinuka 5. Ha
MpUeMe CKBaKMHHOI'O HACOCA YCTAHABIMBAETCS 3alIUTHOE MPUCIIOCOOJIECHUE B BHJIE Ta30BOTO WU
necouHoro ¢uibrtpa 1. CraHOK-Kayaika SBISETCS WHINBUAYAIBHBIM TPHUBOJOM CKBRKHMHHOTO
Hacoca. OCHOBHbBIE y3JIbl CTaHKa-Kayallku — paMa, CTOWKa B BUJE YCEUEHHOH 4YeThIpeXTpaHHON
MUPaMHU/JIbI, OallaHCUP C TOBOPOTHOM T'OJIOBKOM, TpaBepca ¢ MIaTyHaMU, HIapHUPHO-TIOABEIIEHHAs K
OanmaHcupy, peIyKTop ¢ KpuBomunamMu u nporuBoBecamu. CK koMImiekTyercss HaOOpoM CMEHHBIX
IIKMBOB ISl U3MEHEHHMSI YHCIIa Ka4aHUM, T. €. peryJupoBaHue auckperHoe. B mmdpe, Hampumep,
CK/18-3,0-4000, ykazano /| — ne3akcuanbHblid; 8 - HaubombInasi Aomyckaemasl Harpyska Pmax Ha
rOJIOBKY OanaHcHpa B TOYKE MojBeca IuTaHr, ymMHOkeHHas Ha 10 kH; 3,0 — nanbonpmas niuHa
xolla ycTheBoro mroka, M; 4000 — HauOONBIIMIA JTOMYCKAEMBIA KPYTSIIUA MOMEHT Mip maxHa

BEJIOMOM Bally PelyKTopa, yMHOKeHHbIH Ha 1072 kH M.
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Pucynok 12 — CxeMa mTaHrOBOM HACOCHOW YCTaHOBKH

[IITaHTOBBIE CKBaKUHHBIE HACOCHI TIPETHA3HAYCHBI JUISI OTKAYUBAHUS U3 HEPTSIHBIX CKBAXKUH
KUAKOCcTe ¢ Temmeparypoil He Gonee 130°C, oOBogHEHHOCTHIO HE Ooinee 99 % mo oObemy,
Bs3kocThio 110 0,3 Ila-c, muHepamuzarmuedr Boabl no 10 1/7, comepkaHWMEM MEXaHWYECKHX
npumecet 1o 3,5 1/11, cBoboaHOrO ra3za Ha mpueme He Oonee 25 %, cepoBomopona He Gomnee 50
MT/I1 ¥ KOHIIEHTpaIuei noHos Bogoposa pH 4,2-8,0.

CraHgapT TpeaycMaTpUBAeT BBIMTYCK JBYX CXEM IITAaHTOBBIX HACOCOB: BCTaBHBIX U

HeBCcTaBHBIX. OCHOBHOE MNPUHOUIIAAJIBHOEC UX OTIWMYHUEC B TOM, YTO HUJIHMHAP HEBCTABHOI'O HACOCa



BcTpoeH B koimoHHY HKT wm nmnst 3amenbr Hacoca HeoOxonum moabeM kKoioHHbl HKT. BceraBHOM
Hacoc onyckaercs B Tpyosl HKT Ha mTanrax v Kpenurcsi B Hy>)KHOM MECTE KOJIOHHBI C TIOMOIIIBIO
CIEIUAILHOTO (DPUKCHPYIOIIETO yCTPOWCTBA, HA3bIBAEMOTO0 3aMKOBOW omopoil. Ilpumenenue
BCTAaBHBIX HACOCOB 3HAYUTEIBHO YCKOPSIET PEMOHT CKBaXKHHBI, TaK KakK JJIsi €ro CMEHbI TpeOyeTcst
MOJbEM JIMIIIb IITAHTOBOM KOJIOHHBI. B TO € BpeMsi HEBCTaBHOM HACOC 3HAYMTEIBHO MPOIIE MO
KOHCTPYKIIMK W HE TpeOyeT NpUMEHEHHUs 3aMKOBOH oropbl. HeBcTaBHBIE HACOCHI TOIYYHIIH
HIMPOKOE PACIPOCTPAHCHUE [UISI TOabeMa OONBIIUX OOBEMOB JKHUIKOCTEH H3 OTHOCHUTEIHHO
HEeOOJIBIINX TITyOUH, BCTaBHBIE )K€ HACOCHI OoJiee YA0OHBI B ITYOOKHUX CKBaKHHAX.

CxkBaxunnbsie Hacochl 1o OCT 26-16-06-86 BeimyckaroT cieayroumx Tumnos: HB1 BcraBHOI
c 3amMKoM HaBepxy, HB2 BcrtaBHO#l ¢ 3amkoM BHU3Yy, HH HeBcraBHOl 6e3 mnosurtens, HHI1
HEBCTABHOM C 3axBaTHbLIM ITokoM, HH2 HeBcTaBHOM C JIOBUTENEM.

[Tpumep o6o3Hauenust Hacocos mo OCT 26-16-06-86:

XXX X-XX-XX-XX-X
1 2 3 4 5 6

1. Tunm Hacoca: HB1, HB2, HH, HH1, HH2.

2. WcnonHenne Hacoca MO KOHCTPYKIUM IWJIMHAPA U KOHCTPYKTUBHBIM OCOOCHHOCTSIM
CcaMoTo Hacoca:

b — 6e3BTYOYHBIH, TOJICTOCTEHHBIN IENbHBIN IUIUHAD;

C — BTYJIOYHBII, COCTAaBHON LUJIMH/P;

N — wusHOcocTOVKOE HcmoimHeHuWe. bykBa W cTaBUTCS B KOHIIE O0O3HA4Ye€HMsI Hacoca M
O03Ha4YaeT, 4YTO HACOC TMpeAHa3HaueH il paboThl B cpefax C COJEpKAHUEM MEXaHUYECKHX
npumeceit ot 1,3 1o 3,5 1/1; ecnu 310 OYKBBI HET, TO HACOC MPEIHA3HAYEH ISl pabOThI B Cpeax ¢
coJiep>KaHueM MEXaHU4YeCKUX mpumeceit no 1,3 r/i;

T — macoc ¢ moyibIM MmITOKOM. JlaHHBIE HACOCHI TPETHA3HAYEHBI JJIsi PaOOTHI C TOJBIMHU
IITAaHTaMH, IPUYEM TTOABEM OTKAYMBAEMOU JKHIKOCTH OCYIIECTBIISIETCS MO BHYTPEHHEMY KaHATy
MOJIBIX IIITAHT;

A — Hacoc ¢ aBTOCIIENIOM KOJIOHHBI IITAHT C TUIyHKepoM. [Ipumensiercs TOIbKO JIJIs HACOCOB
HH;

A1, A2 — croenuanpHble JBYXIUIYHXEPHBIE HACOCBHl JUISI OTKAYKH BBICOKOBS3KHX,
ra3upOBAaHHBIX JKUJKOCTEN WJIM JJI YTSDKEJICHHs] HU3a IITAaHTOBOM KOJIOHHBI IIPH XOJ€ MUIyH)XXepa
BHM3.

3. VYcioBHbIM nuameTp Hacoca B mwummMmerpax. CTaHmapT NpeayCMaTpUBAET BBITYCK

HaCcOCOB YCJIOBHBIM auameTpom 29, 32, 38, 44, 57, 70, 95 u 102 MM. YCIOBHBIN AuaMeTp Hacoca

OonpeaAcsICTCd AUaMCTPOM IUIYHKECPAa U MOXKCET HC COBIAAATh C (baKTI/I‘IeCKI/IM €ro 3HAa4CHUEM.



Hanpumep, Hacockl ycIoBHBIM fuamMeTpoM 32 MM OyAyT UMeTh pa3dopoc (hakTUUECKUX AUAMETPOB
ryHxepoB oT 31,9 no 32,425 ¢ marom 0,025 mMm.

4. MakcuMaibpHBIA X0/ IUTyH)KEepa B MUJUIMMETpax, yMeHblIeHHBIH B 100 pas.

5. Hamop B MeTpax BoasHOTO cTos0a, ymMeHblieHHbli B 100 pas.

6. I'pynna mocanku 0, 1, 2, 3 1o cTeneHW YBEIMYEHHUS 3a30pa MEXAY IUIYHXKEpPOM U
LUIHH]IPOM.

B VHICH nauGonee OTBETCTBEHHOE M Ci1a00€ 3BEHO — KOJOHHA HACOCHBIX IITAaHT —
IIPOBOJAHMK 3HEPTUU OT IIPUBOJIA, PACIIOI0KEHHOTO HA TOBEPXHOCTH.

B cBsi3u ¢ 3TUM pa3paboTaHbl HACOCHBIE YCTAHOBKH C TEPEHOCOM MpHBOJA (TEPBUYHOTO
JBUTATENs1) B CKBAXHHY K Hacocy. K HUM OTHOCATCS YCTAaHOBKH MOTPYKHBIX LIEHTPOOEKHBIX,
BUHTOBBIX M JUapparMEHHbIX 3JEKTPOHACOCOB. DJIEKTPO3HEPIHsl B TOM Cllydyae IOJAeTcs IO
Kabeito, 3akperiennomy Ha HKT.

Ob6nacte mnpumenenust YOIIH — »3To BbIcOKOnEOWTHBIE OOBOAHEHHBIC, TIYOOKHE U
HAKJIOHHBIE CKBAXXUHBI ¢ nedouroMm 10...1300 M3/cyT " BeIcoTOH mmoabema 500...2000M.

YCTaHOBKM TOTPYKHBIX I[EHTPOOEKHBIX HACOCOB B MOJYJIBHOM HCIOJHEHHH THUIIOB
VYOIUHM u VOIHMK npennazHadeHbl A8 OTKAUKM HPOAYKIHMH HE(TAHBIX CKBaXKHH,
coaepxamux HedTh, BOAY, ra3 U MeXaHWYecKue mpumecH. YcraHoBku tuma YOIIIHM wumeror
o0br4HOe HucnonHenue, a Tuna Y IITHMK — koppo3nonHocTOlKOE.

VYcranoBka (puc. 13) cocTOMT M3 MOTPYKHOTO HACOCHOTO arperara, KaOeabHON JIMHUM,
CIyCKaeMblX B  CKBAXMHY Ha  HAaCOCHO-KOMIIPDECCOPHBIX  Tpy0aX, U  Ha3eMHOIO
aeKTpoodopynoBanus (TpanchopmaTopHoit mojctaniuu). [lo crmocoOy kperseHuss K KOJOHHE
HKT paznuyaror BctaBubie (HCB) n HeBctaBHble (HCH) ckBakunHbie Hacocwl (puc. 14, 15). ¥V
HEBCTaBHBIX (TPYOHBIX) HACOCOB IIMJIMHIP C CEAJIOM BCACBIBAIOIIETO KJjlalaHa OIyCKaloT B
ckBaxknHy Ha HKT. Ilmynxkep ¢ HarHeTaTesNbHBIM M BCACHIBAIOIIMM KJIANAHOM OITYCKalOT B

CKBAXMHY HA LHITAaHraXx U BBOJAT BHYTPb HUJIUHAPA.



il

Puc. 13. Cxema norpykHOro HeHTpoOEKHOr0o Hacoca

[InyHkep ¢ IOMOIIBIO CIENMAIBHOTO ITOKA COEAUMHEH C NIAPUKOM BCAChIBAIOILEIO KianaHa.
Henocrarok HCH - ciioHOCTh ero cOOpKH B CKBaXKWHE, CIIOXKHOCTh U JUTUTEIIBHOCTD U3BJICUEHUS
Hacoca Ha IIOBEPXHOCThb JJIsi YCTpaHEHUS KaKoW-TMOO HEUCHpPaBHOCTH. BcTaBHBIE HacoChl
LEJIMKOM COOMpArOT Ha MOBEPXHOCTH 3€MJIM U OINycKaroT B ckBakuHy BHyTpb HKT Ha mtanrax.
HCB cocTout u3 Tpex OCHOBHBIX Y3JIOB: LIMJIMH/PA, TUTYH)KEpa ¥ 3aMKOBOM ONOPBI LIUJIMH/IPA.

B TpyOHBIX ke Hacocax s U3BJIEUEHHUS LWIMHJIPA U3 CKBAXUHBI HEOOXOIUM MOJHEM BCETO
o0opynoBanus (mWTaHr ¢ kiamaHamu, rryHxkepom u HKT). B atom kopeHHoe oTinune MexAy

HCH u HCB. Ilpu wucnoib30BaHUM BCTaBHBIX HAcOCOB B 2 2,5 paza yckopsroTcs

CIIYCKOTIOAbEMHBIE ONEepalliy MPU PEMOHTE CKBAXXHUH U CYIIECTBEHHO O0Jieryaercs Tpya pabodux.
OpHako mojavya BCTaBHOTO Hacoca HpU TpyOax JaHHOrO JUaMeTpa BCErAa MEHbLIE IoJauu
HEBCTABHOTIO.

Hacoc HCB-1 — BcTaBHON OJHOCTYIIEHYAThIM, ITYHXKEPHBI C BTYJOYHBIM LMIUHAPOM HU

3aMKOM HaBepXY, HArHETaTEJIbHBIM, BCACBIBAIOIIIMM U IPOTUBO-IIECOUYHBIM KianaHaMmu (puc. 15).
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Puc. 14. Hacochl ckBa;KMHHBIC BCTaBHBIC

; 4— mmyHxep; 5 — mranra; 6 —

v

— HarueTaTCJIbHbIN KJIallaH

1- BmyckHOW KiamaH; 2 — IWIMHID; 3

3aMOK.
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Puc. 15. HeBcraBHBIE CKBAaXHUHHBIE HACOCHI:

; 4— umynxep; 5 —

v

— Har"HeTaTCJIbHbIN KJIallaH

; 2 — HIP; 3

— BCaChIBAIONINH KiamaH

1

; 6 — JIOBUTEIIb

3aXBaTHEIN IIITOK

Hacoc HCB cnyckaercs Ha mtanrax. Kpersenue (yrioTHEHHE MOCAIKaMU) MPOUCXOIUT


http://neftrussia.ru/metody-borby-s-peskom-pri-jekspluatacii-shgn/

Ha 3aMKOBOM omope, Kotopas npeaBaputenbHo omyckaercss Ha HKT. Hacoc wusBnekaercs u3
CKB&KMHBI IIPU MOJIbEME TOJBKO KoJOHHBI mTaHr. [loatomy HCB nenecooOpa3zHo mpuMeHsTh B
CKBO)KMHAX ¢ HEOOJBIIUM ACOUTOM U MPH OOJBIINX TITyOWHAX CITYCKa.

HescraBHoii (TpyOHBII) Hacoc mpencTaBisier co0oit numuHap, npucoequHennbii K HKT u
BMECTE C HUMHU CITYCKaeMblil B CKBaXKHHY, a IUTyH)KEp CIYCKAIOT U MoAHUMaroT Ha mranrax. HCH
11eJIeCO00pa3Hbl B CKBAKUHAX C OOJBIIMM J1e€OMTOM, HEOOIBIIONW TIIYOMHOM CITyCKa W OOJBIITUM
MEXPEMOHTHBIM TIEPHUOJIOM.

B 3aBHCHMOCTH OT BEJIMYUHBI 3330pa MEXAY IUTYH)XXEPOM U IMUIMHIPOM H3TOTaBIMBAIOT

HACOCHI CJICAYIOIIUX I'PYIII ITOCAAO0K (I/ICHOJ'IHCHI/IC «C» - T.e. ¢ cOCTaBHBIM I_[I/IJ'II/IH)IpOM)I

I'pymma 3a30p, MM

0 Ho 0,045

1 0,02 - 0,07
2 0,07-0,12
3 0,12-0,17

YeM Ooutbliie BA3ZKOCTh )KUJKOCTH, TEM BBIIIE I'PYIIIA MOCAIKH.

VYcnoBHBIM  pasmMep  HacocoB (MO auaMeTpy — IUTyHXKEpa) W AJMHA — XO0jIa
IUTYH)Kepa COOTBETCTBEHHO IIPUHSATHI B peesiax:

a1 HCB 29 — 57 Mvmu 1,2 ~ 6 M;

HCH32-95mMMmu 0,6 4,5 M.

O6o3nauenne HCH2-32-30-12-0:

0 — rpymma mocajaku;

12x100 — HanGonbIIas rTyOHHa CIIycka Hacoca, M;

30x100 — nnuHa Xoa MIyHXKEPa, MM;

32 — nuamerp IIyHXepa, MM.

Hacocnas mitanra npegHazHadeHa Jjs Neperadd BO3BPAaTHO-MOCTYNATENbHOTO JBUKEHUS
iyHkep Hacoca. Illtanra mpencraBisieT coO00H CTep)KeHb KPYIJIOTO CEYEHHUsS C YTOJIEHHBIMHU
rOJIOBKaMHU Ha KOHIAX. BhIMycKaroTCs MITaHTH U3 JIETHPOBAHHBIX CTalel AuaMeTpoM (1o teiny) 16,
19, 22, 25 MM 1 1MHOM 8 M — ISl HOPMAJIBHBIX YCIOBUM SKCILTyaTalluH.

Jlig perynupoBaHus JUIMHBI KOJIOHH IITaHT C EJNbI0 HOPMAJbHOW MOCAJIKH IUIyHXKepa B
IIMH/P Hacoca UMEIOTCS TaKKe YKOpOUeHHBbIe TaHru (GpyToBku) anunoi 1; 1,25 1,5; 2 u 3 m.

[tanru coenunstorcs mypTramu. MiMeroTcs Takxke TpyoudaThie (HapyKHbIH 1uamerp 42 M,
TONIIUHA 3,5 MM).

Hawanm  BeImyckaTh  HacocHble mTaHrd #3  creknomiactuka  (AO«Ouepckuit
MAIIMHOCTPOUTENLHBIN  3aBO/Y»), OTJIMYAIONIHecs] Oonbliell KOPPO3UOHHOW CTOMKOCTHIO U

MO3BOJIIONINE CHU3UTH 3Hepronorpedbnenue 1020%.


http://neftrussia.ru/faktory-vlijajushhie-na-proizvoditelnost-nasosa/
http://neftrussia.ru/faktory-vlijajushhie-na-proizvoditelnost-nasosa/

ITpumenstoTcst HenpepbiBHbIE TaHTU «Kopoa» (HenmpepbiBHbIE Ha OapabaHax, ce4eHUE -
HOJIYJIIIUIICHOE).

Ocobas mTanra - ycTbeBOM IITOK, COSAMHSAIONINI KOJOHHY IITAaHT ¢ KAHATHOM MOJABECKOH.
IToBepxHOCTH €ro nonupoBaHa (MOJIMPOBAHHBIM IITOK). OH M3rOTaBIMBAETCsS O€3 rOJIOBOK, a Ha
KOHIIaX UMEET CTaHIapTHYIO Pe3b0y.

JUid 3aiiuThl OT KOPPO3MM OCYLIECTBJISIFOT OKpPAacKy, LMHKOBAaHME M T.I., a TaKke
OPUMEHSIOT UHTHOUTOPBI.

VYcrbeBoe 000pyIOBaHHME HACOCHBIX CKBOKMH MpPEIHA3HAYCHO JUISL Te€PMETU3ALUU
3aTpyOHOro mpocTpaHcTBa, BHyTpeHHed mnonoctu HKT, oTBoma mpoaykuuMum CKBaXuUH U
noasemmBanus koi1oHHb HKT.

YcreeBoe obopynoBanue tuna OY BKIIOYAET YCThEBOW CAIbHUK, TPOHHHK, KPECTOBHHY,
3aropHbIe KpaHbl U 0OpaTHBIE KJIallaHbl.

YcTheBOM CalbHUK T€PMETHU3HPYET BBIXOJ YCTHEBOI'O IITOKA C MOMOLIBIO CAIIbBHUKOBOM
rOJOBKM M o0ecreyrBaeT OTBOJ IMPOJAYKLUUHU 4Yepe3 TPOWHUK. TpOoWHUK BBUHYMBAETCS B MYy(TY
HKT. Hainuue mapoBoro coeAMHEHUs 00eCHEeuMBaeT CaMOYCTAHOBKY TOJIOBKH CalbHUKA MpPU
HECOOCHOCTH cajnpHUKOBOro mroka ¢ ocelo HKT, wnckimrogaer OJHOCTOPOHHMM HM3HOC
YIUIOTHUTEIbHOM HAOMBKHU U 00JIer4aeT CMEHY HaOMBKH.

Kononna HKT mnonsemena Ha KOHyce B KPECTOBUHE M PAaCIOJIOKEHA JKCIEHTPUYHO
OTHOCHUTEJIBHO OCH CKBaXXMHBI, YTO TI0O3BOJIIET MPOBOJUTH CIyCK NPUOOpPOB B 3aTpyOHOE
IPOCTPAHCTBO YEpe3 CHEMANBbHBIN YCTheBOM NAaTPyOOK € 3aBUKKOM.

CraHku-KavaiKku - MHAUBUAYalbHbIN Mexanudeckuid ipuBo [IICH (ta6mn.4, 5).

Tabnuma 4 CtaHku-Kayalky - MHANBUAYaAIbHbBIN Mexanudeckuil mpusoa LIICH

Yucno xonoB
CraHok-kavanka | GajaHcupa B MUH. Macca, xr Penykrop
CK/I-1,5-710 5+15 3270 [12HII1-315
CKJ14-2,1-1400 [ 5+15 6230 [12HIII-355
CKJ16-2,5-2800 | 5+14 7620 [12HI11-450
CK/I8-3,0-4000 | 5+14 11600 HIII-700b
CKZ10-3,5-5600 | 5+12 12170 [[2HIII-560
CK/112-3,0-5600 | 5+12 12065 [12HIII-560

B mmudpe cranka - xaganku tema CKJI, manpumep CKJ178-3-4000, yka3zaHo: OYKBBI -
CTaHOK KayaJika Je3aKkcuaibHbId, 8 - HamOojbllas aomyckaemas Harpy3ka Pmax Ha TrojoBky
Oanmancupa B TOYke mojBeca mTaHr B ToHHaxX (It = 10 kH);3 - naumOosiblias ;yimHa Xoja

yctbeBoro mroka B M; 4000 - HamOosblmii JOMycKaeMbli KpyTALIMi MOMEHT M Kp max Ha


http://neftrussia.ru/faktory-vlijajushhie-na-proizvoditelnost-nasosa/
http://neftrussia.ru/faktory-vlijajushhie-na-proizvoditelnost-nasosa/

BeJIOMOM Baity peaykropa B kre/M (1 kre/m = 10-2xkH-m).

Cranok-kavainka (puc.16) sBisieTcss UHIUBUIYaTbHBIM IPUBOJOM CKBRXKMHHOTO Hacoca.

Tabnuna 5 CTaHKU-KavalKy - MHAUBUAYAIbHBIN Mexanudeckuit npusoa LIICH

Homunansnas Yucno

Harpyska Ha Jnna Ka4yaHUU MomHocTtb
CraHOK- | ycTbeBOM yCTheBOTO | Ganancupa, | anekrpoasuratens, | Macca,
Kayasika | mroke, kH IITOKa, M | MMH kBt KT
CKB80-
3-40T 80 1,33,0 1,8+12,7 15+30 12000
CKC8-
3,0-4000 | 80 1,4+3,0 4,5+11,2 22+30 11900
[1D8-
3,0-400 |80 1,8+3,0 4,5+11,2 2230 11600
OM-
2000 80 1,230 5+12 30 11780
OM-
2001 80 1,2+3,0 28 22/33 12060
IMTHII
60-2,1-
25 80 0,9+2,1 1,36+8,33 | 7,5+18,5 8450
[MTHII
80-3-40 | 80 1,2+3,0 4,312 18,5+22 12400

OcHOBHBIE Y37bl CTaHKa-KayallKd - pama, CTOHKa B BHJIE YCEUEHHOW 4YeThIpeXI'paHHON
nUpaMU/Ibl, OaaHCHp ¢ TOBOPOTHOM TOJIOBKOM, TpaBepca C IMaTyHaMH, MapHUPHOIIOABEIICHHAS K
OanmaHcupy, peayKTop ¢ KpuBOmmMIamMu 1 nporuBoBecamu. CK komriekTyercst HaOOpoM CMEHHBIX
IIKMBOB JUIsI K3MEHEHUS YHCcila KauaHuH, T.€. peryJIupoBaHue AUCKpeTHoe. J[ist ObIcTpoit CMEHBI U
HATSDKEHHS] peMHEH 3JIEKTPOIBUTaTeN b YCTaHABIMBAETCS HAa TIOBOPOTHOM paMe-callazKax.

MoHTupyeTcsl cTaHOK-Kadajka Ha paMme, yCTaHaBJIMBaeMOU Ha jkee300eTOHHOEe OCHOBAaHUE
(pynnament). @uxcarnus OanaHcupa B HEOOXOJUMOM (KpailHEM BEpXHEM) IMOJIOKEHHH TOJIOBKU
OCYIIIECTBIISIETCS C IOMOIIBIO TOPMO3HOTO OapabaHa (mkuBa). ['onoBka OamaHcupa OTKHUIHAS WU
MOBOPOTHAA JUIs OECIPENATCTBEHHOTO MPOXO0a CIIYCKOIIOBEMHOTO U TTTyOMHHOTO 000PYAOBaHUS
IpU MOA3EMHOM PEMOHTE CKBaKMHBI. [lOCKOIBKY TosioBKa OajlaHCHpa COBEpIIAET IBMXKEHUE I10
ayre, TO JJIi COYIEHEHHUS €€ C YCThEBBIM IITOKOM M INTAHraMH HMeeTcs IMOKas KaHaTHas

nozsecka 17 (puc.15). OHa MO3BOJSET PeryIupoBaTh MOCAAKY IUIYH)KEpa B LIWJIMHAP HAcOCA WU



BBIXOJ TUTYHXKepa U3 LWJIMHAPA, a TAaK)Ke YCTaHABIMBATh AMHAMorpad Ijs HcciaeI0BaHus paboThl
000opyT0BaHuUs.

AMIUTATYy JIBHXKCHHS TOJIOBKU OanaHcupa (UIMHaA X0Ja yCThEBOTO IITOKA - 7 Ha puc. 16)
perylupyroT IyTeM H3MEHEHHs MECTa COUWIEHEHMsI KPUBOILIMIA C IIATyHOM OTHOCUTENIBHO OCU
BpallleHus (IepecTaHOBKa Majblla KPUBOILIUIIA B IPYTrO€ OTBEPCTHUE).

3a oauH JABOWHOW Xon Oamancupa Harpy3ka Ha CK  HepaBHOMmepHas. s
YpaBHOBEUIMBAHUSA DPAOOTHl CTaHKAa-KayaJKH IMOMEUIAI0T Tpy3bl (MPOTHBOBECHI) Ha OanaHcup,
KPUBOIIIUIT WK Ha OallaHCUp W KpuBOIIHIl. Toraa ypaBHOBEIIMBAHUE HA3BIBAIOT COOTBETCTBEHHO
OaJTaHCHPHBIM, KPUBOIITUITHBIM (POTOPHBIM) MJIM KOMOMHHUPOBAHHBIM.

brnox ympasnenuss oOecneduBaeT yrpamieHue osnekrtponaBuraterieM CK B aBapuifHbBIX
cuTyauusx (oOpbIB ILUTAHT, MOJIOMKH PEAYyKTOpa, Hacoca, IOphIB TpyOOIpoBoAa U T.J.), @ TaKkKe
camosanyck CK nociue nepepbiBa B 11ojia4ye 31€KTPOIHEPTUH.

Boemmyckator CK ¢ rpy3ononbeMHOCTBIO Ha ToJioBKe OamaHcupa or 2 jpo 20 T.
OnextpoasurarensiMu Kk CK ciykaT KOpOTKO3aMKHYThIE aCHHXPOHHBIE BO BJIaroMOpO30CTOMKOM
UCIIOTHEHUHM TpexdasHbie anekTpoapurarenu cepud AO u smekrpoasuratern AO2 u ux
moaudukarmu AOII2.

UYactora Bpamienus anexrpoasuraresieit 1500 u 500 mun —1.

B mHacrosimee BpeMs PpPOCCHICKUMHU 3aBOJaMH OCBOEHBI M BBIMMYCKAIOTCSI HOBBIE
monupukanuu crankoB-kayanok: CKJIP u CKP (yaudunupoBanusii psag u3 13 BapuaHTOB
rpy3onoasemMaocteio o 3 gmo 12 T.), CKB, CKC, II®d, OM, IIIIIH, JII1-114.00.000
(ruapodunupoBanHblif). CTaHKU-Ka4aJlKU Uil BpEMEHHON JT0ObIYM MOTYT ObITh MOOMJIBHBIMH (Ha

HHCBMOXOI[Y) C aBTOMOOMJILHBIM JABUT'aTCIICM.
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Puc. 16. Cranok-kauaaka tuna CKJI:

1 -monBecka yCTheBOTO IMITOKA; 2 - OaJIaHCHUP C OTOPOM; 3 - CTOMKa; 4 - maTyH; 5-
KPUBOIINIT; 6 -peyKTOp; 7 - BEAOMBIH IIKUB; 8 - peMeHb; 9- anekTpoaBuraresns; 10-Beaymiuii

mkuB; 11 - orpaxaenue; 12 - nosopoTHas rmta; 13 - pama; 14 -nporuBosec; 15 - TpaBepca; 16 -

Topmo3; 17 - kaHaTHas MoaBecKa

Bonpochl K IpakTHYeCKOMY 3aHATHIO

1. YeTpoiicTBO IITAaHTOBOM HACOCHON YCTAaHOBKH.

2. l1Iudp mTaHrOBBIX HACOCOB.

3. YCTpOHCTBO YyCTaHOBKH HOTPY)KHOTO IIEHTPOOEKHOTO HAacoca.



Tema 1.4. OcHOBBI cO0pPa U MOATOTOBKH CKBAKUHHOM NMPOXYKINH
IIpakTuyeckoe 3ansaTHeNe7
N3yuenue cucrem coopa HedgTu u raza

IleJsib: 03HAKOMHTBHCS C CYLIECTBYIONIMMHU CHCTEMaMu cOopa HeTH U rasa.

3HAHMA M YMEHHUSI:  TIPHUMEHSATH NPOPECCUOHANBHYIO TEPMUHOJIOTHIO B 001acTu OypeHus,
pa3paboTKH MECTOPOKJICHUS, SKCILTyaTallui CKBaXHH, TPaHCIOpTa HeTH U ras3a; aHaIU3UPOBAThH
OTEYECTBEHHYI0O M 3apyOC)KHYI0O HAyYHO-TEXHHUYECKYI0O HWHGPOpPMALMI0O TIO0 HAalpaBJICHUIO
UCCJICIOBAHM B 00JIACTH HEPTETra30BOTO Jea

AKTYaJIbHOCTh TeMbI: Uil cOopa HepTH W raza, UX OTIENEHHUs APYr OT JApyra u
OCBOOOKJICHHSI OT MOCTOPOHHUX IMpHMECeH, a TaKkKe sl 3aMepoB J00BIBAEMOI MPOAYKLIHU Ha
TEPPUTOPUN HEPTIHBIX MPOMBICIIOB HEMAIIOBRKHBIM YCIIOBHEM SIBIISIETCSI CTPOUTEIBCTBO CHCTEMBI

TpyOOIIPOBOJIOB, ANIIAPATOB U COOPY>KEHHH.

Teopernveckasi 4acThb

B c6ope HedTH 1 raza HEOOXOAMMO BBINOIHATH CIAEAYIOLIUE ONEPALIUU:

1) cbop 1 3amep NPOAYKIIMU CKBaKUH;

2) otnenenue (cemapanusi) HeTH OT rasa;

3) ocBoOoOXkAeHNE HE(PTHU U ra3a OT BOABI 1 MEXAaHUYECKUX NPUMeECEH;

4) TpancnopT HEPTH OT COOPHBIX U 3aMEPHBIX YCTAHOBOK /10 MPOMBICIOBBIX PE3EPBYapHBIX
MapKOB U ra3a /10 KOMIPECCOPHBIX CTAHIIMN MM ra30paciupeeUTeIbHbIX Y3JI0B;

5) obe3BokuBaHME (nedMynbcalus) HePTH U B psAle CiIydaeB ee 00eccoluBaHHE U
cTabuin3anus, T. €. yJaJleHue U3 Hee JIETKUX YTIIeBOJOPO/IOB;

6) ynaneHue u3 raza HeHy KHbIX puMeceil 1 0TOEH3MHUBAHUE €T0;

7) yuet 1oObuu He(TH M raza u X cAaya TPaHCIOPTHBIM OpraHU3aLUSIM.

EnunHoii yHHBepcanbHOW CXeMBbI MPOMBICIOBOrO cOopa, TpaHcrnopTa U 00paboTku HepTH U
rasa He cymecTByeT. Bce umerommecss cxemMbl BUAOM3MEHSIOTCS B 3aBUCUMOCTH OT MECTHBIX
YCIIOBUI: TeorpauuecKoro pacroyokKeHHs MPOMBICIIA, PACCTOSIHUSI MEXAY CKBaXMHAMH, o0bema
00BIYM, crioco0a IKCIUTyaTallui CKBa)XKMH, KauecTBa J0oObIBaeMOi HePTH, e OOBOTHEHHOCTH U T.
.

Cxema cOOpa W TOArOTOBKM ra3a MOXET ObITh WHIUBHIYaJIbHOH, TPYNIOBOW U
LHEHTPAIU30BAHHOM.

[Ipu wHIUBUAYyanbHOW cucTeMe cOopa KakIas CKBOKMHA HWMEET CBOM KOMILIEKC

COOPYKEHHH JJIs1 MOATOTOBKH Ta3a, Mocje KOTOPOro ra3 MOCTyHaeT B 00U COOPHBIM KOJUIEKTOP



u pganee (Yepe3 OJMH WM HECKOJIBKO IPOMBICIOBBIX Ta30paclpeeIuTeNbHbIX ITYHKTOB)
HAIPAaBIIAETCS K MOTPEOUTEITIO.

WNuauBuayanbHbI criocod cOopa MpUMEHseTCsl U ceiiuac, 0COOEHHO B HAYaJIbHBIN MEPUOJ
pa3pabOTKN MECTOPOKACHUS U Ha TIPOMBICIIAX C CHIIBHO Pa3pEKEHHBIMU CETKaMU CKBa)KUH.

WuauBuayaibHblil ciocod cOopa MMeeT CyIIeCTBEHHbIE HEIOCTATKH:

a) paccpe0TOYeHHOCTh 00OPYOBAHUS U AlllIapaToOB MO0 BCEMY NPOMBICITY;

0) Kaxaas CKBa)XHMHA, SBJSIOIIASACS CAMOCTOSATEIBHBIM O00BEKTOM, TpeOyeT MOCTOSHHOTO H
BBICOKOKBAIU(DUITUPOBAHHOTO 00CTYKHBAHUS;

B) CJIO’KHBIE YCIIOBUS aBTOMATH3AIMH U JUCIIETYEPCKOT0 KOHTPOJIS Mmpoiiecca coopa rasza;

I') yBEIMYCHHE CYMMAapHBIX MOTEpPh raza Mo MPOMBICITY 3a CYET HAIUYUS OOJBLIOTO YHCIa
TEXHOJIOTUIECKUX OOBEKTOB U T. 1.

[Ipu rpynmoBoii cucremMe cOopa BeCh KOMIUIEKC COOPY)KEHHH IO MOJArOTOBKE Ta3a
cocpenoTounBaercs Ha rpymmnoBoM cooprom myHkre (I'CIT), oGcmykuBaroIeM HECKOJIBKO OJM3KO
PacMoIOXKEHHBIX CKBaXHUH. [IpOoayKIMs OT CKBaXUH K TPYIIOBBIM MYHKTaM cOOpa HampaBIsieTcs
0 OTAENbHBIM TpyOOmpoBoJaM (BBIKMAHBIM JIMHUAM). ['pynmoBble COOpHBIE ITYHKTBHI
MOJKIIIOYAIOTCA K IPOMBICIIOBOMY COOpPHOMY KOJIJIEKTOpPY M Tra3 IO HEMYy I[IOCTYHaeT Ha
OOMICTTPOMBICIIOBBIN TYHKT U Jlajiee K TIOTPEOUTEINIO.

Yucno TpymnmnoBbIX COOPHBIX MYHKTOB 3aBUCHUT OT Pa3MEpPOB MECTOPOXKICHUS M MOKET
KonebaTecst OT 2 10 25 u Oomnee. UncCIo CKBa)XUH, MOJKIIOYAEMBIX K TPYIIOBOMY COOPHOMY
MYHKTY, 3aBUCHT OT CETKH Pa3MEUICHHUs CKBA)XWH, UX IEOUTOB U KOH(PUTYpAIITH MECTOPOKICHUSI.
Kax mpaBuiio, oHo He nipeBbimaer 10 — 12, uroraa noxoaut Ao 16 u Gonee.

CucreMbl rpynmoBoro cOopa Ta3a MONTYYHJIM HIMPOKOE PACHPOCTpaHEHHE, TaK KaK HX
BHEJJPEHUE MO3BOJISIET COKPATUTh PACcXOAbl HA OOCTYKMBAaHUE CKBAXKUH, YBEITUYUTHh MOIIHOCTh U
KO3 QUIMEHT 3arpy3KH TEXHOJOTHUYECKHX aIlllapaToB, YMEHBIIMTH YUCIO OOBEKTOB KOHTPOJI,
Jerye TPUMEHSATh CPEICTBA aBTOMATH3AI[MM TEXHOJOTHYECKUX TPOIECCOB M CHU3UTH, TAKHM
00pa3oM, 3aTpaTbl Ha 00YCTPOICTBO MECTOPOXKICHUSI.

[Ipun ueHTpanu3oBaHHOM cOoOpe Tra3a MPOMYKIMS BCEX CKBAXHH IO HWHAWBUIYaTbHBIM
JUHUSAM WM COOPHOMY KOJUIEKTOPY IOCTYMAeT K €IWHOMY LIEHTPaJM30BaHHOMY COOpPHOMY
MYHKTY, TJI€ OCYIIECTBISETCS BECh KOMILIEKC TEXHOJIOTMYECKHX IPOIECCOB TMOATOTOBKU Taza U
OTKYJIa OH HAIpPaBIsETCs MOTPEOUTEINIO.

CucreMbl  IEHTPAJIM30BAaHHOTO  cOOpa  IIUPOKO  TMPUMEHSIOTCA Ha  HEPTSIHBIX
MECTOPOXKACHUSIX C OOJBIIMMHU 3amacamMH IJIACTOBOM AHEPruM, a TakKe Ha MECTOPOXKICHUAX CO

CJIOKHBIMU OporuaporpaduueckumMu ycinoBusMu (MectopoxacHust Cerepa u 3anagHoit Cubupm).



[TpuMeHeHHEe LEHTPATN30BAHHBIX CHUCTEM COOpa MO3BOJSET HKOHOMHUYECKHM OOOCHOBAaHHO
OCYILLECTBIIAATh  JIOPOTOCTOSIIIME IPOLECCHl IOAIOTOBKM Tra3a, B YaCTHOCTH, OCYIIKY H
O0TOCH3MHMBAHUE ra3a C UCIOJIb30BAHUEM HCKYCCTBEHHOTO XOJI0/a.

WuauBuayalibHble, TPYNIOBBIE U LIEHTPAIN30BAHHBIE CUCTEMBI cOOpa B YMCTOM BHJE Ha
IPaKTUKE BcTpeuyaroTcst peako. OObIYHO NMPUMEHSIOTCS CMEIIaHHbIe CUCTEMbI cOopa rasa, Koriaa
OTJIeJIbHBIE TEXHOJIOIMYECKHE IPOLECChl IIOJrOTOBKU I'a3a OPraHU3YIOTCS C Pa3jIMYHON CTENEHbIO
neHTpanu3anuu. Hanpumep, cenapanus raa uHAMBUAYaJIbHAsA, a OCYIIKA U OYUCTKA — IPYIIIOBas
WIM LeHTpaJu3oBaHHas. Mnu cemapanmuss W ocyllka Tas3a TpyNmoBas, a OYUCTKA —
LIEHTPaJIM30BaHHAs U T. JI.

Ha HedTsHBIX mpoMbIciax yalle BCEro MCHOJb3YIOT LIEHTPAIM30BAaHHYIO cXeMy cOopa u
noarotoBkun Hedtu (puc. 17). COOp NPOAYKIMHM TPOU3BOAAT OT TPYIIBI CKBOKUH Ha
aBTOMATHU3UPOBAaHHbIE TpynnoBblie 3amepHble ycTaHOBKM (AI'3Y). OT KaxnoW CKBaXXHUHBI 110
UHIMBUAYyalbHOMY TpyOompoBoay Ha AI'3Y mocrymaer HedTh BMECTE C ra3oM M IUIACTOBOM
Bosoil. Ha AI'3Y mpou3BoaAT y4eT TOYHOTO KOJIMYECTBA MOCTYMAIOMIEH OT KaXJIOW CKBaXKHHbI
He(TH, a TAKXKe MEPBUYHYIO CENapaliio A1 YaCTUYHOTO OT/AEICHHUs IIaCTOBOM BOJIbI, HEPTIHOIO
ra3a U MEXaHMYeCKHUX IpHUMeced ¢ HampaBJIEHHEM OTJIEJIEHHOro rasa mo rasomposoay Ha I['TI3
(razomepepabarbiBaroOIyil 3aBo/). YacTUUHO 00E3BOKEHHAs W YaCTHYHO JIETa3MpOBaHHAsI HEPTH
MOCTYMAeT 1Mo cOOPHOMY KOJUIEKTOPY Ha HeHTpasbHbli MyHKT coopa (LII1C). O6sryHO Ha ogHOM
HeQTsIHOM MecTopoxkaeHun yctpauBatoT oauH LIIIC. Ho B psne ciaydaes oqun LIIC ycrpauBaroT
Ha HECKOJIbKO MECTOPOXKJIEHUH C pa3MElIeHUEM ero Ha 0ojiee KpymHOM MECTOpOXAeHUU. B aToM
Clly4ae Ha OTAEJbHBIX MECTOPOXACHUSX MOTYT COOPYKAaTbCsl KOMILJIEKCHbIE COOPHBIE ITYHKTHI
(KCII), rne yactuuHo mpousBoautcs oopadotka Hedtu. Ha LIIIC cocpenoroueHsl yCTaHOBKH IO
NOJAroTOBKE He(TH U BoAbl. Ha ycTaHOBKE 10 MOATrOTOBKE HEPTH OCYIIECTBISIIOT B KOMIUIEKCE BCe
TEXHOJIOTMYECKHE OllepallMi Mo ee MoArotoBke. KommiekT 3toro o0opynoBaHus Ha3bIBAETCS

VYKIIH — ycTaHOBKa O KOMIUIEKCHOW MOATOTOBKE HE(DTH.
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Pucynok 17 — Cxema c6opa ¥ OArOTOBKH MPOAYKLUU CKBAKUH Ha HEPTSIHOM IPOMBICIIE:

1 — HedTsHAs CcKBaxMHA; 2 — aBTOMATU3UPOBAHHBIE IPYIIIOBbIE 3aMEPHBIC YCTAHOBKH
(AT'3Y); 3 — noxumnas HacocHas ctanuus (J{HC); 4 — yctaHOBKa OUMCTKU TUIaCTOBOW BOJBI; 5 —
YCTaHOBKA MOJTOTOBKU He(TH; 6 — ra30KOMIIPECCOpHAs CTaHIUS; 7 — HEHTPaIbHbIA MYHKT cOopa
He(TH, raza u BoJbl; 8 — pe3epByapHbIi TapK

VKIIH mnpezacrasiaser co0oil HeOONBINON 3aBOJ MO MEPBUYHONW MOArOTOBKE He(TH
(merazamusi, o0e3BOXKMBaHME, oOecconuBaHue, cTaOwimsaunus). B ceipyro HedTh (puc. 18),
noctrynatromyo o JjuHud |, momaercss aesmynbratop (mo juHuu |l). Hacocom 1 HedTs
HAIpaBJIIeTCs B TEIUNIOOOMEHHUK 2, B KOTOpoM HarpeBaeTcs 10 50-60°C ropsiueil craOuibHON
HedThI0, mocTymnatouien no auHuu |1, mocne crabunuzanronHoit konouHs! 8. [lonorperas HedTH B
OTCTOWHHUKE MEPBOIl CTyNeHNn 00e3BOKMBAaHUS 3 YACTUYHO OTJAENSIETCS OT BOJBI M MIPOXOAUT Yepe3
cMecuTenb 4, TIe CMENIMBAETCsl C MPECHOW BOJIOHM, MOCTYIMAMONMIEH MO JUHUU V JJIsi OTMBIBKH
COJICH, ¥ HAINpaBIJIACTCS B OTCTOMHHUK BTOPOH cryrneHu 5 u mo muaun VI B anexTpomeruaparopb.
Otnenennas Boga otBoautcs no JuHusM V. OGecconennas HedhTh HacocoM 14 Hampamisercs B
OTIIAPHYIO YacTh CTAOMIM3AIMOHHOW KOJIOHHBI 8 uepe3 TeruooOMeHHUK /. HarpeB HedTH B
terioooMennnke 7 g0 150-160°C OCYIIECTBIISIETCS 3a CUeT Telia CTabWiIbHOW He(TH,
MOCTYTAIOICH HEIOCPEICTBEHHO CHHM3Y CTAOWIM3AIlMOHHON KOJIOHHBI 8. B crabmimm3anuoHHON
KOJIOHHE NPOMCXOTUT OTJECIEHUE JIETKUX (pakuuii He(TH, KOTOphIE KOHICHCUPYIOTCS H
nepenatorcss Ha ['TI3. BHu3Y oTmapHON 4acTH CTaOMIM3AIMOHHON KOJIOHHBI MOMAEP>KUBACTCS
Gomee BbIcOKas Temmepartypa (no 240°C), wyeMm Temmeparypa HedTH, NOCTyHaromeil BBEpX
OoTHapHOW 4acTu. TemmepaTypa MOJIEPKUBACTCA IMUPKYIAIHUECH CTaOMIbHONW HepTH W3 HWKHEH

4acTH CTaOWIM3allMOHHOM KOJIOHHBI dYepe3 meub 13. [upkymauus crabunbHONH HedTH



ocymectBisiercss HacocoM 12 mo muaum X. B meum 13 mokeT Takke MOAOrpeBaThCS YacCTh
HeCcTaOMIbHOM HEedTH, KOTOpas 3aTeM IOJAeTCs BBEPX OTIAPHOW KOJOHHBI Mo JmHMH XI. B
pe3yibTaTe HarpeBa U3 He)TH MHTEHCUBHO MCHAPSIOTCS JerkKue (pakilii, KOTOPhIE MOCTYIAOT B
BEPXHIOI0 YaCTh CTAOWIM3AI[MOHHON KOJIOHHBI, IJIE Ha TapelKaxX MPOUCXOIUT Ooyiee 4YeTKoe
pasziesieHue Ha JIETKUE U TshKesble YriIeBOAOPO kL. [lapbl Jerkux yrieBoJopoIoB U ra3 1o JIMHUU
VIl u3 crabunu3anoHHON KOJOHHBI TOCTYNAalOT B KOHJIEHCATOP-XOJOAWIBHUK 9, rae oHH
oxnaxnatorcs A0 30°C, ocHOBHas MX YacTb KOHJEHCUPYETCS M HAKAaIUIMBAETCS B E€MKOCTU
opomenus 10. ['a3 1 HeckoHIEHCHpOBaBIIUECS Mapbl HanpasisoTes o auaun VI Ha ropenku
neun 13. Konaencar (mupokast ppakuus Jerkux yriieBoAopoJoB) HacocoM 11 mepekaunBaercs B
E€MKOCTH XpaHEHHs, a 4yacTh Mo JuHuu [X HampaBmiseTcs BBEpX CTaOMIM3AIIMOHHOM KOJIOHHBI Ha
opomrenue. Yacto mis nepemenienus Hehptu ot AI'3Y mo HLIIC npumensitor JJHC — moxxuMHyr0
HAaCOCHYIO CTaHIIMIO, T.K. IUJJaCTOBOrO JaBJCHHUS OKa3bpiBaeTcsi Hempoctarouno. Ha IIIC
pAaCMOJIOKEHBI TAK)KE YCTAHOBKHM IO MOATOTOBKE BOAbI — YIIB, Ha KOTOpOM BOJa, OTAEIECHHAsA HA
YKIIH ot Hedtu, moaBepraercs OYUCTKE OT YaCTUIl MEXAaHUUYECKHX MPUMECEH, OKHCIIOB kKejie3a U
T.J. U HampaBlseTcs B cuctemy mnojaepxanus miuactoBoro gasnenus (III1). B cucreme I/
MOATOTOBJICHHAs BOJIa C TMOMOIIBIO KycTOBBIX HacocHbIX craHmuii (KHC) monm OGombmum
nmapieaneM (mo 20-25 MlIla) depe3 cucrteMy TpyOOIPOBOJOB-BOJAOBOAOB TOJACTCS K
HarHeTaTeNbHBIM (MHXEKIMOHHBIM) CKBRXMHAM U 3aTeM B MPOAYKTHBHBIE miuacThl. [locme Toro
KaK He(Th MOJHSIIA U3 CKBXXUHBI HAa IOBEPXHOCTh, OHA MOMAJaeT B CHCTeMy cO0opa U MOATOTOBKU
npoaykuuu. Bces ata  cucrema mpexactaBiseT  co0Ol  IOBOJIBHO — CIOXKHBIA — KOMILJIEKC
He(TEPOMBICIIOBOTO 000PYIOBaHUSI, COCTOSIIIMI M3 TPYyOONPOBOIOB, 3aMOPHO-PETYIUPYIOIICH
anmapaTtyphbl, 3aMEpHBIX YCTaHOBOK, CEMapaTtopoB, pe3epByapoB. DopmMupyercsi cuctema cobopa u
MOJATOTOBKU HEPTH B COOTBETCTBHH C [IpoekToM 00ycTpoiicTBa MECTOPOKACHHS, KOTOPBIN
pa3palaThIBaeTCs ClIEHUAIN3UPOBAHHON MTPOEKTHOM opranu3anueil (MpoeKTHHIM HHCTUTYTOM ).
[Tponykuus HePTIHBIX CKBaKWH MPAKTHIECKH HUKOT/IA HE COCTOUT U3 uncToil Hedru. Kak
MPaBUIIO, OHA MIPEJICTaBIsAET cO00 cMech He(TH, BOABI U ra3a ¢ HEOOIBIITNMH MPUMECIMHU JPYTHUX
BemecTB. [loaToMy BakHeimield 3amadeil cucteMbl cOopa W TMOATOTOBKU HE(PTH SBISETCS

cemnapanus, To €CTh pasjielieHne HeTH, raza u BOJbl IpYT OT Jpyra.
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Pucynok 18 — Texnonornueckas cxema Y KIIH:
1 — nacoc; 2 — Ter1000MeHHHK; 3 — OTCTOMHHMK (CTYIIEHb 00€3BOKHMBAHMS ),
4 — cmecutensb (¢ YUCTOM BOJIO); 5 — oTcToiHUK (1 cTyneHn);
6 — snmekTpozerutparop; 7 — remroodomennuk (150 - 160°C);
8 — cTabuIM3MpOBaHHAs KONOHHA (oTrapHas); 9 — XONoAMIbHEIH KoHaercatop (1o 30°C); 10

— eMKocTh oporrenust; 11, 12 — nacoc; 13 — nmeus; 14 — Hacoc

Cemaparnusi, Kak MpaBUJIO, MPOUCXOAUT B HECKOIBKO cTaauii. Ha kaxmoi cTtaguu mMoryt
MCIIOJIb30BAThCS pa3IUYHbIE TUIBI cenapaTopos. [lo npuHuny neicTBus cenapaTtopsl JesITcs Ha
LEHTPOOEKHBIE U T'PAaBUTAIMOHHBIE, O KOHCTPYKLIMU — HA TOPU30HTAJIbHBIE, BEPTUKAJIbHBIE,
chepuueckue. Jlns Oonee 3(PPeKTUBHOTO OTAENEHUS BOABI OT HEeDTH U NPEaYNPEKIECHUS
0o0pa3oBaHUs TPYAHOPA3PYIIAEMON AMYIbCHUU B MPOIYKIHUIO CKBOXHUH J100aBISIOT pazIUYHbIE
peareHThI-eaMyIbraTopbl. Takke Ha OINpeNeNeHHBIX CTaIusX MpPOU3BOIAT, HarpeB HedpTu uIs
YCKOPEHUs POLIECCOB pa3eieHHs BOJbI OT HE(TH.

TpyOonpoBoabl, mpuMeHsieMble Ha HEPTEPOMBICIaX, OOBIYHO MOAPA3IEISIIOTCS Ha:

. HedrenpoBoasr;
o ["azonpoBObI;
. Hedrerazonposomsr;

o BomonpoBosst (BOAOBOIB).



TpyOomnpoBoabl, Beaymue OT YCTbS CKBa)XHMH [0 TIPYNIOBBIX 3aMEPHBIX YCTAHOBOK,
Ha3bIBAIOT BBIKMIHBIMUA JIMHUAMU. A OT TIpYIIOBBIX YCTAaHOBOK K COOpHBIM IyHKTaM —
KOJUIEKTOPAMH.

Ha mepBoii cragum cOopa W MOATOTOBKM CKBAKHMHHAS JKUIKOCTH 10 BBIKUIHOM JIMHUHU
IONaJaeT Ha rpynmnoBylo 3aMmepHyto ycraHoBky (I'3Y), rae onpenensercs KOJIMYECTBO
J00BIBa€MON M3 CKB@)XUH JKUAKOCTH U MPOU3BOAMUTCA YACTUYHOE OTIEJICHHE IOIYTHOrO rasa u
BOJbI OT HeTu. Jlanee HeTh mOCPEACTBOM J0KUMHOM HacocHo cranimu (JJHC) uepes3 cOopHbie
KOJIJIGKTOPBI HAIIPaBIseTCA Ha LEHTpaibHbIN MyHKT coopa (LITIC).

«ITyHKT cOOopay» - MOHATHE JOBOJILHO NPUOIU3UTENIBHOE. DTO MOXKET OBITh YTO YTOJHO: OT
OYECHb MPOCTOM CTAHIMM cOOpa 10 CIOKHOIO LIEHTPA KOMIUIEKCHOW MOATOTOBKH, Ii€ AOOBITHIE
Gurouabl TPOXOAAT MOATOTOBKY U Pa3leliloTCs Ha ras, ra30KOHJIEHCATHBIE KHUIKOCTH, BOAY U
CTaOMIN3UPOBAHHYIO HEPTH.

OObuHO Ha omHOM HePTIHOM MecTtopoxiaeHun yctpauBatoT oauH LIIC. Ho wnorma
nenecoodpasHo ogud LIIC ncnonap3oBath A HECKOIBKMX MECTOPOKIACHUN C pa3MEIeHHEM ero
Ha OoJiee KpyITHOM U3 HUX. B 3TOM cilyyae Ha OTAEIBHBIX MECTOPOXKICHUIX MOTYT COOPY)KaThCs
koMmIuiekcHble cOopHble myHKTHI (KCII), rme »xumkocth, 100BITas M3 CKBaXHH, MPOXOJIUT
YaCTUYHYIO CEMapaluio u o0padoTKy.

OcHOBHOE Ha3HAu€HHUE JIO’)KUMHON HACOCHOH CTaHIMM - O0OECHEeYUTb JOMOJIHUTEIbHBIN
Harop 1 nepekauku Hedtu Ha LIIIC ¢ ornanennsix mecropoxxaenuit. Yacto JJHC o0benuHsAIOT
C YCTaHOBKOM mpenBaputeiabHoro copoca Bonbl (YIICB), Ha koTOpoi mpOU3BOIUTCS YacTUYHAS
cenapanus He(TH, raza, BOJbl U JaJIbHENIIas MepeKkayka uX pa3esIbHbIMU TPyOOIpoBOIaMHU.

OxoHuaTenbHast MOATOTOBKA HE(TH MPOBOAUTCS HA YCTAHOBKE KOMIUIEKCHOM MOJTOTOBKH
Heptu (VKIIH), sBmsromeiics coctaBHoii yacThio moHsATHsS LIIIC. Ilpouecc oxoHuaTenbHON
MOJTOTOBKU HE()TH BKIIIOYAET:

e Jlerazanuio (OKOHYATEIbHOE OT/AENIEHUE ra3a oT HeTH)

o (OO0e3BoXkHBaHUE (pa3pylieHne BOAOHEPTIHON dSMYIBCUH, 00Pa3yIOIICIHCS TIPH MOIhEME

MPOIYKIIMH U3 CKBAXHUHBI U TpaHcmopTe ee g0 Y KITH)

o OOecconuBanue (ynajaeHue cojlei 3a cueT M00aBICHHUS MPECHOW BOABI M MOBTOPHOTO

00e3BOKMBaHNSA)

o Crabunmzanuio (yaaneHue Jerkux (pakuuid ¢ Ieabl0 YMEHBIICHUS MoTepb He(YTH NMpH

ee JajbHeHIel TpaHCIIOPTUPOBKE)



[TogroroBnenHast (ToBapHas) He(Th HANpaBIsAETCS B TOBAPHBIM IMapK, BKIFOYAIOITUH
pesepByapsl paznuaHoii BMectuMocTH: oT 1000 m* mo 50000 m3. [lanee HedTh uepe3 roJIOBHYIO
HACOCHYIO CTAHIIMIO MMOJAETCS B MArUCTPAIBHBINA HEPTETIPOBO/I.

Bonpochl K IPaKTHYECKOMY 3aHATHIO
1. Kakue omnepanuy BBIIOJTHSIOTCS B CUCTEME TPyOONpPOBOJOB, ammnaparoB U

COOpYKEHHH JJ1s1 cOOpa U MOArOTOBKU HEPTH U raza?

2. HazoBure cymecTByromue cxeMbl cOOpa W MOJATOTOBKH ra3a, UX MPEUMYIIECTBA,
HEJ0CTATKU?

3. Cxema cOopa u MOArOTOBKY MPOAYKIIUU CKBaKUH Ha HePTsiHOM mpombicie. Kak oHa
paboraet?

4. TexHoOMOrMYeCKass CXeMa yCTAHOBKH 10 KOMIUIEKCHOM MOATOTOBKE HE(PTH.

Tema 1.5. OCHOBBI TPAHCHIOPTHPOBAHMSA U XPAHEHHUS HE(PTH U ra3a
IpakTnyeckoe 3ansitue Ne§
HN3yyeHue cxeMbl MATHCTPAJIBLHOIO HepTenpoBoaa

Henb: M3y4nTh CXEeMY MarucTpajJbHOTO0 HEPTEIPOBOIA.

3HAHMSA M YMEHHUSI:  TPHUMEHSATH MPOPECCHOHANTBHYIO TEPMUHOJIOTHIO B 001acT OypeHus,
pa3paboTKH MECTOPOKJICHHs, SKCILTyaTallii CKBAXHH, TPaHCIOpTa HepTH U ra3a; aHaIU3UPOBAThH
OTCUYECTBCHHYI0 M 3apyOEKHYI0O HAyYHO-TEXHMUYECKYI0 HWH(GOPMAIMI0 110 HaIpaBJICHUIO
MCCIIeI0BaHMi B 007acTH HeTEra30Boro Jemna

AKTYaJIbHOCTh  Te€MbI: COBPEMEHHBIE  MAarucTpajbHble  HE(TENPOBOMABI SBISIOTCS
Ba)KHEWILEH COCTAaBHOM YacThIO €IMHOW TPAHCHOPTHOM CHUCTEMBbI cTpaHbl. OHM 3aHHUMAET MEPBOE
MECTO IO MPOU3BOJIUTEIHLHOCTH TPY/la CPEId BCEX BHUJIOB TPAHCIIOPTA U BTOPOE MECTO MO 00BEMY
MepeBO30K H Tpy30000poTy. Hanexnas u OecriepedoitHas paboTa MarucTpaabHBIX HEPTEITPOBOIOB
BO MHOT'OM 3aBUCHUT OT Kaue€CTBa AHTUKOPPO3UOHHBIX - U30ISUOHHBIX TOKPBITUMA

Teopernyeckas 4acTb

K macucmpanvnvin negpmenposooam (MHII) oTHOCSATCS TPpyOOTPOBOIBI MPOTSHIKEHHOCTHIO
cBpimie 50 kM u guamerpoMm OT 219 go 1220 MM BKIOYMTEIBHO, MPEIHA3HAYECHHBIC IS
TPAHCTIOPTHUPOBKH TOBAPHOW HEPTH U3 pallOHOB IOOBIYM 10 MECT MOTPEOJICHUS WU MEepPEeBATIKU
Ha Ipyroy BUJ TPAHCIOPTA.

MarucrtpanbHblii HeQTenpoBoa, B OOLIEM cilydae, COCTOMT M3 CIEIYIOIIMX KOMIUIEKCOB
coopykeHuit (puc.22):

* TIOJIBOASIIIINE TPYOOTIPOBOIBI;

* TOJIOBHAS U MPOMEXYTOouHbIe HedTenepekaunBaronue crannuu (HIIC);



* KOHEYHBIN MTYHKT;

* JIMHEHHBIE COOPYKEHUS.

Tloosooawue mpyoonpo6oodsl CBSI3bIBAIOT UCTOYHUKUA HE(TH C TOJOBHBIMH COOPYKEHHUSIMHU
MHIL.

T'onosnasa HIIC npenna3zHaueHa Juis npuemMa HeTH ¢ POMBICIIOB, CMEUICHUS UM pa3/iesieHus
ee mo copramM, ydera HedTH M €€ 3aKayku U3 pe3epByapoB B TpybompoBoa. ['omosnas HIIC
pacrionaraetcst BOIM3M HE(TETIPOMBICIIOB.

Ilpomesxcymounvie HIIC ciyxar A BOCHOJIHEHHS HHEPIUH, 3aTPauyCHHOM IOTOKOM Ha
NpEeoJI0JICHHEe CUJl  TPeHus, ¢ I1edblo olecreueHus JanbHeWedl mnepekauyku HedTu.
[Tpomexyrounsie HIIC pasmemaror mo Tpacce TpyOONpOBOJA COTJIACHO THIAPABIMYECKOMY
pacuery (uepe3 kaxabie 50 — 200 km).

Koneunvim NYHKMOM MarucTpagbHOro HedTenpoBosa 0OBIYHO SIBJISICTCS
HedTenepepadaTHIBAOIINI 3aBO] HITM KPYITHAS IepeBaiovHas HeTebasa.

Ha  maructpanpHbIX  HepTempoBOAax  OOJBIION  MPOTSKEHHOCTH  OPraHU3YIOTCS
3KCIUTyaTauMoHHble ydacTku JauHON oT 400 o 600 kM. ['paHuna Mexay 3KCILTyaTallMOHHBIMU
ydqacTkaMu oOs3aTenbHO mpoxoauT uepe3 mpomexyrounbie HIIC. [lpomescymounas HIIC,
HAXOMAIIAsICS B Hayalle AKCIUIyaTallMOHHOTO Yyd4acTka, siBisiercs Uit Hero rosnoBHoit HIIC, a
npomexxyrounas HIIC, Haxonsmiasicsi B KOHIIE SKCILTyaTallMOHHOTO Y4acTKa — KOHEYHBIM ITyHKTOM
mig  Hero. CoctaB  coopyxkeHuit npomexyrounblx HIIC, pacnonokeHHbIX Ha  KOHLAX
AKCIUTYaTAI[AOHHOTO Y4YacTKa, OTJIIMYAETCS OT OOBIYHBIX HAJMYMEeM pe3epBYApHBIX MapKOB.
Takum 006pa3zom, mMarucTpaiabHbI HePTEPOBOA OOJBIION MPOTIKEHHOCTH COCTOHUT Kak ObI U3
HECKOJBKHUX MOCJIEeIOBATEIbHO COSIUHEHHBIX HE(TENpPOBOAOB MPOTIKEHHOCThIO He Oonee 600
KM KayKJIBIN.

K nuHelHbIM cOOpYKEHHUSIM MarucTpajibHOTO He(hTEMPOBOJIa OTHOCSATCS:

1) cOoOCTBEHHO TpYyOONpoBOJ (WM JMHEWHas 4YacTh); 2) JUHEHHBIE 3aABMXKKH; 3)
CpeICTBA 3aIIUTHI TPYOOINPOBOJA OT KOPPO3WUU (CTAHIIMM KATOAHOW M TPOTEKTOPHOM 3alUTHI,
JIPEHAXHBIC YCTAaHOBKH); 4) Mepexobl Yepe3 €CTeCTBEHHBIE U UCKYCCTBEHHBIE MPENSATCTBUS (PEKH,
JOpOTH U T. 1.); 5) JHUHUM CBs3W; O) JMHUHM DdJEKTporepenadyu; 7) aoma OOXOMUUKOB; 8)
BEPTOJICTHBIE TUIOMIAAKY; 9) TPYHTOBBIE TIOPOTH, ITPOKIIAIbIBAEMBIE BJIOJIb TPACCHI TPYOOMPOBOIA.

2) Tpybvr macucmpanvHvlx Heghmenposooos (a Takke HEPTEMPOAYKTONPOBOJIOB U
ra3omnpoBOJIOB) H3TOTABIMBAIOT W3 CTAIM, TaK KAaK 3TO SKOHOMHYHBIN, MPOYHBIA, XOPOIIO

CBapHUBAIONIUICS U HAJEC)KHBIA MaTepUall.



oril

Puc. 22— CocraB coopykeHuil MarucTpaabHOro HedTenpoBoaa: 1 — moaBoAAIIMI TPyOOIPOBO/I;
2 — ronoBHas HedTenepeKaunBaroIas CTaHIIKs; 3 — MPOMEXYTOUYHas He(TerepeKaurBaromias
CTaHIus; 4 — KOHEYHBIN ITyHKT; 5 — JIMHEWHAs 4acTh; 6 — JIMHEHHAast 3aJIBUKKA; 7 — JIOKEp; 8 —
Ha/I3eMHBIN repexo; 9 — nepexo moja aprojoporoi: 10 —mepexo nox »xenne3noit qoporou; 11 —
CTaHIIMA KaTOAHOM 3aIuThl; 12— npeHaxkHas yctaHoBKa; 13 — gom oOxomuuka; 14 — nuHus cBsizu; 15—

BCPTOJICTHA TJTIOMIA/IKA, 16 — BJOJIb TpacCoOBad A0poOra.

[To cnocoOy m3roroBneHus: TpyOb! Il MaruCTPaIbHBIX HEPTEPOBOJIOB MMOAPA3IEISAIOTCS Ha
OeclIOBHbIE, CBAPHBIE C MPOOIBHBIM IIBOM U CBAPHBIE CO CIIUPAIBHBIM IIBOM. beciioBHbIe TpyOb!
HNPUMEHSIOT Ul TpyOOIIpOBOJIOB TUAMETPOM /10 529 MM, a cBapHble — npu AuameTpax 219 MM u
BBIIIIE.

HapyxHbIil AnaMeTp U TOJIIMHA CTEHKU TPYyO CTaHAAapTU3UpPOBaHbI. B cBs3u ¢ 60abIINM
pa3sHooOpazueM KIMMAaTUYeCKUX YCIOBHM MpPU CTPOMUTENHCTBE M IKCIUTyaTallud TPYOOIpPOBOJIOB
TpyOBl MOJAPa3AENSAIOT Ha JIBE TPYIIb: B OOBIYHOM M B CEBEPHOM MHCIOJHEHUHU. TpyObl B
OOBIYHOM HCTIOJHEHUH MPUMEHSIOT U1 TPyOOIIPOBOJIOB, MPOKJIAIbIBAEMBIX B CpeIHEN MOJIOCE U B
I0’KHBIX paiioHax cTpaHbl (Temreparypa 3kcrutyaranuu 0 °C u Bbllle, TeMIiepaTypa CTpOUTEIbCTBA
— 40 °C u Bbime). TpyObl B CEBEPHOM HCIOJHEHUH TPUMEHSIOTCS IPH CTPOUTEIHCTBE
TpyOOIIPOBOJIOB B CEBEPHBIX pailloHax cTpaHbl (TemmepaTypa skcmryataruu munyc 20 — 40 °C,
Temneparypa ctpoutesbersa Munyc 60 °C).

B cooTBeTcTBUM ¢ IPUHATBHIM HCIIOJHEHUEM TPYO BBIOMpPAETCA MapKa CTalIH.

TpyObl 111 MarucTpaiabHBIX HE(PTEHIPOBOJOB H3TOTABIMBAIOT M3 YIICPOIUCTBIX U

HU3KOJIETUPOBAHHBIX CTaJIECH.



OCHOBHBIMH  TIOCTaBIIMKaMH TpyO Oombimmoro mmamerpa (529 — 1220 mMm) mid
MarucTpalibHbIX TPYyOONpPOBOMOB SBIAIOTCS YenssOMHCKHMIM TpyOONmpoKaTHbIN, XaplbI3CKU
TpyOHbIi1, HOBOMOCKOBCKUIT MeTammyprudeckuii 1 Bomkckuit TpyOHBIN 3aBOABI.

Tpybonposoonass apmamypa TpeAHA3HAYEHA JUISL  YIOpaBICHHUS MOTOKAaMH  HE(PTH,
TPAHCHOPTUPYEMBIMH 10 TpyOompoBoaaM. [lo mpuHuumy aelcTBUS apmarypa JEJIUTCS Ha TpU
KJ1acca: 3aropHasi, peryupyomas U npeaoXpaHuTenbHasl.

3anopnas  apmamypa  (3aJBUXKKH) CIYKUT JJIg TOJHOTO TEPEKPBITUS  CEUCHHS
TpyOOIpOBOa, peryaupyromas (peryisaTopsl JaBICHUS) — A5 K3MEHEHUS JIaBJICHUS WM pacxoa
nepeKaunBaeMoil KHUAKOCTH, MpeJoXpaHuTeNlbHas (00paTHBIE U MPEAOXPaHUTENbHbBIE KIIallaHbl) —
JUISL 3aIIUTBI TPYOONPOBOAOB U OOOPYIOBAaHUS MPH MPEBHIIICHUH TOMYCTUMOTO JaBICHUS, a
TaKKe MPeJOTBPAIleHUsI 00PAaTHBIX TOKOB KUIAKOCTH.

3adeudsckamu  Ha3bIBAIOTCS 3allOpHBIE YCTPOMCTBA, B KOTOPBIX IPOXOJHOE CEYCHHUE
HepeKphIBAETCS [IOCTYNAaTeIbHbIM IepeMeleHueM 3aTBOpa B HaIlpaBJICHUH,
MEepHeHIUKYISIPHOM HampaBieHUIO IBHXeHUS HepTu. KOHCTPYKTUBHO 3a/BUXKKA MPEACTABISIET
cO0OM IEeNbHBIN JTUTOM WM CBAPHOI KOPIYC, CHA0KEHHBIN IBYMsI MaTpyOKaMu JJIsl MPUCOCTUHEHHUS
K TpybonpoBoay (¢ moMOlIpl0 (JIaHIEB WM CBapKH) W LINUHJENb, COEIUHEHHBIN C 3allOpHBIM
AJIEMEHTOM M YNPaBIsE€MbIl ¢ TOMOIIBI0 MaXOBUKa WJIM CIIELHUAIBLHOrO NMpuBoAa. MecTo BbIxoaa
LIMWHJESA U3 KOpIyca FepMETU3NUPYETCS € IIOMOLIBIO CaJIbHUKOBOIO YIIOTHEHUS. [Io KoHCTpyKImMn
YIUIOTHUTEIBHOTO 3aTBOPAa 3aJBMXKKM JIENATCS Ha KIMHOBBIE M mapauienpHele. Ha
MarucTpajbHbIX He(TENpPOBOAaX 3aABUKKHU OCHAIAIOT 3JIEKTPOIPHUBOAOM.

Pecynamopuvl 0aenenusi — 310 yCTpOICTBaA, CIy)Kalllue AJii aBTOMaTH4YECKOTo MOJep>KaHus
JlaBJIeHUs] Ha TpeOyeMoM ypoBHE. B cooTBeTcTBUM ¢ TeM, Ilie MOAJNEPKHUBAETCS JaBlIeHHE — 0
WX TIOCJIE PETYISTOPA, — Pa3IHyaloT PErYISTOPHI TUIIA «10 Ce0s» U «I10cie ce0sy.

IIpedoxpanumenvnuvimu  Kianawamyu  HA3bIBAIOTCS  YCTPOWCTBA,  NpPEAOTBpAllaOIINe
MOBBIIIEHNUE JaBJieHUS B TPyOONPOBOJE CBEpX YCTAHOBIEHHOH BennuuHbl. Ha HedTenmpoBogax
OPUMEHSAIOT Majo- M TOJHONOABEMHBIE MpEeIOXpaHUTEIbHbBIC KIAlaHbl 3aKPBITOrO THUIIA,
paboraromue mo MPUHIMILY cOpoca 4acTH JKUIKOCTH M3 MECTa BOSHMKHOBEHHS MOBBIIIEHHOTO
JIaBJICHUS B CTICIIUATBLHBINA COOPHBIN KOJUIEKTOP.

Kuaaccnpukanusi 1 cocTaB nepekayuBarOMX CTAHIUM

Mazcucmpanvusiti  nepmenposod (MH)  wumeer B cBOeM  COCTaBe  TOJOBHYIO
He( TenepeKaunBaOIIYIO CTaHILIUIO (HIIC) u MIPOMEKYTOUHBIE HIIC.TI'onioBHast
HIIC npennaznauena uist mpruemMa He()TH ¢ YCTAHOBOK €€ MOJrOTOBKU Ha MPOMBICIE U 3aKayKu B
MH. IIpome:xxyTounnsie HIIC oOecrieunBaroT moauepxkaHue B TpyOe Haropa, JOCTaTOYHOTO IS
nanpHedeil nepexaukn HepTH (puc.23). O0bekThl B cocraBe HIIC moapasnmensiorcs Ha aBe

TpynIibl: OCHOBHOI'O (TGXHOHOFI/I‘-ICCKOFO) X BCIIOMOI'aTCJIbHOI'O HAa3HAYCHU .



K oOGbekTam mepBoi Tpynmbl OTHOCSTCS: Pe3epBYyapHbBIN MapK; MOATOPHAsS HACOCHAS; y3ei
yueta HepTH ¢ (UIBTPaMM; MarucTpajbHash HACOCHAas; Y3€Nl pEeryJlupoBaHMs [JaBICHUS U
NpeaoOXpaHUTCIbHBIC yCTpOfICTBa; KaMCpbl ITyCKa W IMpUCMa OYUCTHBIX W JUATHOCTHYCCKUX

YCTPOMCTB; TEXHOJIOTHYECKHE TPYOOIIPOBOABI C 3aMIOPHOM apMaTypoH.
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Puc. 23. Texnonoruueckas cxema npomexxyrounoit HIIC:
1- HacocHas; 2-IoMelleHe ¢ PEryIUPYIOLUIMMHU KJIallaHaMu; 3- YCTPOUCTBO MpHeMa-IycKa

OYHUCTHBIX U JUATHOCTHYCCKUX CPCACTB; 4- (bI/IJ'ILTpBI'Fp}Bey.HOBI/ITeJ'II/I

K o0bextam BTOpOIl TpyYIIbI OTHOCSTCS: NMOHMKAIOLIAsl JJIEKTpUYECKasi nOOCMAaHYUsL C
pacrpeeuTeIbHBIMA ~ YCTPOWCTBAMH;  KOMIUIEKC — BOJOCHAOXEHMs;  KOMIUIEKC 10 OTBOIY
IPOMBIIIJICHHBIX CTOKOB; KOTEJbHAsl C TEIJIOBBIMU CETSIMH; y3€J CBS3M: JIAOOPATOPHBIA KOPITYC;
MacCTEpPCKHE; MOKAPHOE AEN0; CKIad U T. 1.

Ha ronosasix HIIC ocymmecTBAsIOTCS Clenyomue TEXHOIOTUYECKUE onepayuu: IpueM 1
yueT HeTH; KpaTKOCPOYHOE XpaHEHHEe HePTH B pe3epByapax; BHYTPUCTAHLIMOHHbBIE MEpEeKayKu
HedTH; 3akauka HepTH B MT; 3anyck B monocts TpyOONpPOBO/JAa OYUCTHBIX M JMArHOCTUYECKHUX
YCTPOMCTB.

Ha mnpomexyrtounsix HIIC ocymecTBiserca yBelnyeHHE Hamopa TPaHCHOPTHPYEMOM
HedTu. [lpu padore HIIC B pexxume "u3 Hacoca B Hacoc" (KOHEI MPEIbIIYIIEro y4acTka TpyOsbl
MH nonkito4eH K JMHUU BcachiBaHUS HacocoB) npomMexyTounbie HIIC He uMeroT pesepByapHBIX
napkoB. B npyrux ciaydasx pesepByapHbele mnapku wumerorcs. Ha mnpomexyrounsix HIIC
YCTaHABIIMBAIOTCSA TAKXKE CUCTEMbI CIVIAKMBAHUS BOJH JABJICHHS M 3aIUTHI OT TUAPABINYECKUX
yZapoB.

MH pa36uBaroTcsi Ha 3KCIUTyaTallHOHHBIE YYaCTKU MPOTSKEHHOCThIO 10 800 KM, KOTOpbIE

COCAUHAIOTCA APYyr € APYroM 4YCpe3 pPE3CpBYAPHBIC IMAPKH, MMO3TOMY B TCUCHHUC HCKOTOPOIO



BPEMEHHM KaXKJIblil Y4acTOK MOXET BECTH IE€peKauKy HE3aBHUCHMO OT COCEJIHHUX Y4YacTKOB.
OKCIUlyaTallUOHHBIE YYacTKH B CBOIO ouepedb COCTOSAT U3 3-5 Oonee KOPOTKHX YYacTKOB,
pazznenennbix npomexxyrounsiMu HIIC, kotopele paboraioT B pekume "M3 Hacoca B Hacoc" U
TU/IPABIMYECKU CBA3aHbI APYT C IPYTOM.

s camkenus 3arpaT Ha coopyxenue HIIC ucnonb3yercs meroa ux 0J109HO-MOIYIBHOTO
ucnonHeHusi. Bce oOopynoBaHue cTaHIUMU BXOAUT B COCTaB (PYHKIIMOHAIBHBIX OJIOKOB,
MOHTHUpPYETCS. M HCIBbITbIBaeTCs Ha 3aBoge. Ilpu stom OmounHo-monynbHble HIIC moryt ObITh
OTKPBITOI'O TUIIA, KOTJ[a HACOCHBIE arperaThl Pa3MeEIIaoTCs 10 HABECOM Ha OTKPBITOM BO3J1yXE.

Baxubsim snementom HIIC sBisiercs y3en ydeta HETH Ha MOTOKE, KOTOPHIN pa3MelaroT
Ha MYTH JBIDKEHUS HEPTH U3 pe3epByapa K HEPTEHPOBOIY MEXKIY MOANOPHON M MarucTpaibHON
HACOCHBIMH.

Tunmyaeiv smementom cxembl HIIC siBhsiercs y3en mpuema-mycka CpeICcTB OYUCTKH U
JIMAarHOCTUKU BHYTpeHHEH mosoctu Hedrenpooaa. Ha romoueix HIIC pa3smemiarorcs TOJIBKO
KaMephl Mycka, Ha MPOMEXKYTOUHBIX - KaMepbl MycKa U KaMephl MpHeMa, Ha KOHEYHBIX-TOJIBKO
KaMmepbl mnpueMa. Kaxaoe u3 CpeIcTB OYHCTKH 00JaaeT CBOMMH IPEUMYIIECTBAMU U
HejmoctatkaMu. Hampumep, »7acTUYHBIA IIapOBOM  pa3fenuTeNb 00JaaeT MOBBIIMICHHON
MIPOXOJAMMOCTBIO, CITIOCOOCH MPEO0JIeBaTh CYKEHUsI TPYObl M KpyThie MOBOPOTHI, HO O0Jamaer
XYJIIIMMHA OYUCTHBIMH CBOMCTBAMU 10 CPAaBHEHUIO CO CKpeOKaMHu.

Jlns mpruema pasieuTee ¢ IpeAbAYIIero yyacTka UCIoNIb3YIOT CIeHUaNbHYI0 KaMepy, B
KOTOPYIO pa3lielMTeNb IOCTylaeT BMecTe ¢ MOoTokoM HedTu. Jlns mycka pasnenureneit
UCIIONIb3YETCSl Apyras Kamepa, U3 KOTOpPOW pasleNuTeau BMECTe C MOTOKOM HEPTH YyXOIAT Ha

CJIEAYIOUIMHA y4acTOK HeQTENpoBoaa.

Bonpochl K NpakTHYeCKOMY 3aHATHIO

1. JlaTb omnpeneneHue MarucTpaabHOMY HEQTEIIPOBOY.

2. OcHOBHBIE 0OBEKTHI, BXOJIAIINE B COCTaB MaruCTpalbHbIX HEPTEPOBOIOB.

3. TpybonpoBoanas apmarypa. Ha kakue kiiaccel OHa 1€IUTCS.

4. [Tapamerpsl U THUN TPyO, NPUMEHSIOMIUXCS I COOPY>KEHUS MarucTpajibHOIO

HeTEenpoBoaa.



IpakTnyeckoe 3ansitue Ne9
N3y4yeHune cxeMbl MAarHCTPAJIbHOTO ra30MpPoBOIA

Heab: U3y4nTh CXeMy MarucTpajbHOIO ra30npoBo/a.

3HaHHMS U YMEHHSI:  [PUMCHATH NPO(ECCHOHAIBHYIO TEPMUHOJIOTHIO B 00JIACTH OypeHHs,
pa3pabOTKK MECTOPOXKAEHHSI, SKCIUTyaTallui CKBAKWUH, TPAHCIIOPTA HEQTU U ra3a; aHAIN3UPOBaTh
OTCYECTBEHHYI0 U 3apyOeXHYI0 HAy4YHO-TEXHHYECKYI0 HH(POPMAIMIO 110 HAlpaBJICHUIO
UCCIIEIOBaHMIA B 00J1aCTH He(hTEra3oBoro aena

AKTYaJIbHOCTh TeMbI: HCCIICIOBAaHUE M pPa3paboTKa COBPEMEHHOW TEXHOJOTUH U
KOMIUIEKCA TEXHHYECKHX CPEJCTB, MO3BOJIONIMX COKPAaTUTh CPOKH PEMOHTA JHMHEHHOW yYacTh

MarucCTpajJbHbIX I'a30IIPOBOAOB IIPU BHICOKOM Ka4CCTBC pa60T, BaKHAA U aKTyaJlbHasA 3aJiayda.

Teopernyeckas 4acTb

Mazucmpanvhvim  2azonposodom (MI)) HaszbBaeTcs TpyOONpOBOJ, MpeIHA3HAYEHHBIN s
TPAaHCHOPTUPOBKHM Trasza, MPOILIEAIIET0 IOArOTOBKY U3 pailoHa J0ObUM B pallOHBI €ro
norpebiienus. JIBwkeHue raza [0  MarucTpajbHOMY  Ta3olpoBOJly  oOecreunBaercs
komrpeccopubiMu  ctaHmusiMu  (KC), coopykaemMblMH TI0 Tpacce 4Yepe3 OIpe/eleHHbIe
pPacCTOSHHUSL.

OmeemeneHuem  OT  MarucTpajJbHOTO  Ta3oMpoBOAAa  Ha3bIBaeTCs  TPYOOMpPOBOJ,
IIPUCOCIMHEHHBIA HEnmocpeACTBeHHO K MI' u  npenHasHadeHHBIM JUIi  OTBOJA 4YacTH
TPAHCHOPTUPYEMOTO Tra3a K OTJAEIbHBIM HACEJIEHHBIM MYyHKTaM U  I[POMBIIUIEHHBIM
NPEAIPUATUSIM.

MarwucTpansHble Ta30MPOBOABI KJIACCUPUIIUPYIOTCS MO BeIMYUHE pabodero AaBIeHUS U IO
KaTEerOpHsIM.

B coctaB MI' BxomaT cieayromme OCHOBHBIE O0BEKTHI (puc.24):

- TOJIOBHBIE COOPYXKEHUS;

- KOMIIPECCOPHBIE CTAaHILINH;

- razopacnpenenurenbubie crannuu (I'PC);
- M0/I3€MHbIE XpaHWINIIA Ta3a;

- JMHENHBIE COOPYKEHHUS.

Ha zonosnwix coopyowcenusix noObIBaeMblii Ta3 MOATOTABIMBAETCS K TPAHCHOPTHPOBKE
(oumncTka, ocyImika u T. 1.). B HauanbHbIN Iepro pa3pabOTKH MECTOPOK/ICHHUM TaBJICHHE Ta3a, KaKk
MPaBWJIO, HACTOJBKO BEJIMKO, YTO HEOOXOJIMMOCTH B T'OJIOBHOM KOMIIPECCOPHOM CTAaHIIMHU HET.

Ee CTPOMAT MO3JHEC, Y7KC ITOCJIC BBOJA I'a30IPOBOJAa B SKCILTyaTallUIO.



Puc. 24— Cxema MaructpaabHOT0 ra3onpoBoja: 1 — ra3ocO0pHbIe ceTH;2 — TPOMBICTIOBBIN
MyHKT cOopa rasa; 3 — roJoBHBIE COOPYKEHHUS; 4 - KOMIIPECCOpHAs CTaHIUs; 5 —
razopacnpeielMTeabHas CTaHLUs; 6 — MOI3EMHbIE XpaHWINIIA; / — MaruCTPaJIbHbIN TPyOOIpOBOI;
8 — OTBETBJICHHS OT MarucTpaabHOro TpyoOonpoBoaa; 9 — nuHelHas apmarypa; 10 —

I[BYXHI/ITO‘IHHﬁ Mpoxoa 94€pe3 BOAHYIO IIpCrpany.

Komnpeccopnvle cmanyuu TpeHAa3HAYeHBI UIA Tepekadku ra3za. Kpome Ttoro, ma KC
MPOU3BOUTCS OYMCTKA ra3a OT KHUJAKHX U TBEPBIX MPUMECEH, a TAK)KE ero OCyIIKa.

[TpuHLIMIIHATBbHAS] TEXHOIOTHYECKast CXeMa KOMIIPECCOPHOM CTaHLIMU MpHUBE/IeHa Ha puc.25.
['a3 u3 maructpampHOro raszompoBoja (1) uepe3 OTKpbITHIH KpaH (2) mocrtymaer B OJIOK
nbuieynoButenei (4). Ilocie o4MCTKH OT KHUAKUX M TBEPABIX MPUMECEH ra3 KOMIPUMHUPYETCS
razonepekaunBaomumu arperatamu — ITIA (5). [asee oH mpoXoauT depe3 ammaparsl
Bo3ayiIHOTO oxnaxaeHus — ABO (7) u yepe3 oOpatHblil knanaH (8) mocTynaeT B MarucTpaibHbIN
razonpoBon (1).

OOBEKTHl KOMIIPECCOPHOW CTaHIUH, TJ€ MPOUCXOIUT OYHCTKA, KOMIPUMHPOBAHHE W
OXJIXJICHUE, MTBUICYJIOBUTENH, Ta30NepekaunBatonpe arperatel 1 ABO, Ha3bIBarOTCS OCHOBHBIMH.
Jns obecnieyeHust UIX HOpMaJIbHOM pabOTHI COOPYKAIOT OOBEKTHI BCIIOMOTATEIbHOIO Ha3HAUCHUS:
CHCTEMBI BOJIOCHA0KEHUS, FEKTPOCHA0KEHN S, BeHTUIISILIUY, MACIOCHA0KEHUS U T. JI.

T'azonepexauusarowue acpecamvi (I'TIA) mpenHazHauyeHbl IS CXKATUS W 00OeCTeUeHUS
TPAHCIOPTHPOBKH TPUPOJHOTO Ta3a C 3aJaHHBIMH TEXHOJIOTHYECKHMH IapamMeTpaMu Ha

JMHENHBIX KOMIIPECCOPHBIX CTAHLMSX U CTAHIUAX MOA3EMHBIX XpaHuaui raza (I1XT).



Puc. 25 — Texnonornyeckasi cxeMa KOMIIPECCOPHOI CTaHIIUU C LIEHTPOOSKHBIMU
HarHeTaTeNsiM: 1 — MarucTpalibHBIN Ta30MpoBO; 2 — KpaH; 3 — OaiinacHas JuHUS; 4 —
MBUICYJIOBUTEIIN; 5 — ra3onepeKkauyrnBaronInil arperat; 6 — nmpoayBHbie cBeun; 7 — ABO raza; 8 —

oOpaTHBIN KIanaH

Heobxomumocts B annapamax o0na oxaascoenus e2aza 0OOYCIOBIeHa cienyonmm. I[lpu
KOMIIPAMHAPOBAHUH Ta3 HarpeBaercsa. OTO TMPHUBOAUT K YBEIHMYEHHUIO €ro BS3KOCTH U
COOTBETCTBEHHO 3aTpaT MOUIHOCTH Ha mepekadyky. Kpome Toro, yBenndeHne TeMmepaTypbl rasa
OTPHUILIATEIbHO BIUSET Ha COCTOSIHWE W30JSIIMU Ta30MpoBOJA, BbHI3BIBAET JOIMOJHHUTENIbHBIE
IPOJIOJIbHBIE HANIPSDKEHUS B €r0 CTEHKE.

I'a3 oxnaxkaaroT BOJIOM M BO3AYyXOM. [Ipu ero oxnakxaeHuu BOJIOM MCIOIB3YIOT pa3InyHbIe
TeII000MEeHHbIE anmapaThl (KOXKYXOTpyOHbIE, OpOCUTENbHBIE, TUIIA «Tpy0a B TpyOe»), KOTOphIE C
MOMOIIIbIO CUCTEMBI TPYOOIPOBOJIOB U HACOCA MOJKITIOYEHBI K YCTPOUCTBAM /IS OXJIaXKICHUS BODIL.
JlaHHBIN crmoco® OXJaXIeHHs ra3a HUCIONb3yeTcs, KaK MPaBMIIO, COBMECTHO C IMOPIIHEBBIMHU
ra30MOTOKOMIIPECCOPAMH.

Ha marucrpanpHBIX Ta30MpoBojiaXx Hanbollee MIMPOKOE PacCIpOCTPaHEHHE MOIYUHII CIIOCO0
OXJIQKICHUS Taza aTMOoc(epHbIM BO3AyXoM. JlJist 5TOW LeM NMPUMEHSIOT ammaparbl BO3JYLIIHOTO
oxnaxaeHus (ABO) raza pa3IM4HbIX THIIOB.

Konctpyktusao ABO npezncraBisier co00i MOITHBIA BEHTWISATOP C JUAMETPOM JIOTacTel 2 —
7 M, KOTOpbIM HarHeTaeT BO3AyX CHM3Y-BBEpX, IJIe IO Iy4KaM MapauIebHBIX TPYO IBMKETCS

oxJaxaaeMblii ra3. [ng uHTeHCHMUKAIUU TeriooOMeHa TpyObl naenaloT opeOpeHHbIMH. B



Ka4yeCcTBE MPHUBOJIa BEHTUJISITOPOB UCIOJIB3YIOTCA AJEKTPOJBUTaTE M MOIIHOCTHI0 oT 10 mo 100
kBT.

HoctouncrBamu ABO sBISIIOTCS TPOCTOTa KOHCTPYKIIMU, HAIEKHOCTh PaOOThI, OTCYTCTBUE
HE0OXOAMMOCTH B IIPEIBApPUTEIbHON MOATOTOBKE XJIaZareHTa (BO3yxa).

l'azopacnpedenumenvrvie cmanyuu COOPYKAIOT B KOHILIE KaXJOr0 MAarucTpajibHOIrO
ra3zonpoBo/ia UM OTBOJA OT HEro.

BpICOKOHANIOPHBIN a3, TPAHCIIOPTUPYEMBIN 110 MaruCTPAJIBHOMY ra30IIpPOBOAY, HE MOKET
OBITh HEMOCPEACTBEHHO TOJaH MOTPeOUTEeNsIM, MOCKOJbKY Ta30oBoe 000pyaOBaHMHE,
MPUMEHSIEMOE B MPOMBIIUICHHOCTH U B OBITY, pAaCCUMTAHO HA CPABHUTEIHHO HU3KOE JaBJICHHUE.
Kpome Toro, raz momxeH ObITh OUHMIIEH OT IpHMecei (MeXaHMYEeCKHX YacTHI[ U KOHJIEHcaTa),
4TOOBI 00ECIICUNTh HAJCKHYIO paboTy obopymoBanusi. HakoHer, s 0OHApYKEHUSI yTEUCK Ta3y
JOJDKEH OBITh TpHUIaH pe3kuid creruduueckuii 3amax. Ormnepanuio NpUAaHUS Ta3y 3amaxa
Ha3bIBAIOT 00opu3ayuell.

[TonnxkeHnue AaBieHUs ra3a A0 TPeOYeMOro ypoBHS, €ro OYMCTKA, OJIOpU3AIUS U U3MEpEHHE
pacxoja OCYIIECTBISIFOTCST Ha ra3zopacnpeaenutenbHoit cranuuu (I'PC). IlpunnunuanbHas cxema
I'PC npuBenena Ha puc. 26. ['a3 mo BxomHomy Tpyoomnposoay (1) mocrymaer Ha I'PC. 3necy on
1ocJjie-A0BaTeNbHO ounIaercs B punbTpe (2), HarpeBaeTcs B mogorpesatene (3), pedyyupyemcs B
perynstopax aasneHus (5). Jamee pacxon rasa usmepsieTcst pacxopomepoM (6) M B HEro ¢
MOMOIIBIO ojtopu3aTopa (7) BBOAUTCSA OJOPAHT — )KUJIKOCTh, PUAAIOLIas ra3y 3amax.

HeoO6xoaummocTs momorpeBa Ta3a mepe] peaylHupOBAaHHEM CBsi3aHa C TEM, 4YTO
JIpOCCEeNUpoBaHue JaBleHUs compoBoxkaaerca (cormacHo 3¢ dexry Jlxoymns-TomcoHa)
OXJIAXKJIEHMEM Ta3a, CO3JAIOLIMM ONAaCHOCTh 3aKymopku TpyoompoBonoB ['PC ra3oBsiMu

Truaparamu.



Puc. 26 — llpunnunuaneaas cxema ['PC: 1 — BxomHOM TpyOOIIpoBO; 2 — PruibTp; 3 —
MOJIOTpEBATElIb r'a3a; — KOHTPOJIBHBIN KJIaMaH; 5 — peryasaTop AaBJICHUS TUMA «I1ociie ceds»; 6 —

pacxogomep rasza; 7 — oJJopusarop; 8 — BRIXOHOM TpyOonpoBo; 9 — manometp; 10 — Gaiinac

Tloozemnvie xpanunuwa 2aza CyxKat Uil KOMIEHCAIlUM HEPABHOMEPHOCTH I'a3010TPeOICHNUS.
Hcnonp30BaHnEe TMOA3EMHBIX CTPYKTYp MAJI1 XPaHEHUS ra3a MO3BOJSIET OYEHb CYLIECTBEHHO
YMEHBIINTH METAJUI03aTPaThl U KAIUTAJIOBIOKEHHS B XpAHUJIUILA.

Jlunetinvle coopystcenus Ta30NMpPOBOAOB OTIMYAIOTCS OT aHAJIOITMYHBIX COOpYKEHMH HedTe- U
HE(PTENPOJYKTONPOBOJAOB TEM, YTO BMECTO JIMHEMHBIX 3a/JBM)KEK HCIOJB3YIOTCS JIMHEHHbIE
IIapOBbl€ KpaHbl, a KpOME TOro, s cOopa BBINAJAIOIIEr0 KOHJEHCAaTa COOPYXKAIOTCS
KOH/IEHCAaTOCOOPHUKH.

JlnvHa MarucTpaiabHOro ra3onpoBO/a MOMKET COCTaBIAThH OT JAECSITKOB 1O HECKOJBKHX
TBICSY KWJIOMETpoB, a auamerp — oT 150 mo 1420 mM. bosbmias 4acTe ra3onpoBOJOB HMMEET
auametp ot 720 mo 1420 mm. TpyObl U apMaTypa MarucTpalbHBIX Ta30MpPOBOJIOB PACCUUTAHBI Ha

pabouee naBnenue a0 7,5 MIla.

Bonpochl K NpakTHYeCKOMY 3aHATHIO
JaTp onpeneneHne MarucTpaabHOMY ra30MpoBOY.
OcHOBHBIE O0BEKTHI, BXOISIINE B COCTaB MATUCTPATIHHBIX Ta30IIPOBOIOB.

CrocoObI OXJIaXIEeHUA Ta3a.

i

TexHomornueckas cxema razopacnpenenurenbHoi cranmuu (I'PC).



CnucoK peKOMeH1yeMOi JIUTepaTypbl

OcHoBHas

1. HedrerazoBoe crpoutensctBo: YueOHnoe nocobue./ITox obmr. pea. npod. .M. Masypa u
npod. B.JI. [llanmupo — M.: OMET'A-JI, 2005.

2. lllypos, B. 1. TexHnonorust u texauka a00eau Hedtu [Tekcr] : yueb. mansa By3oB / B. U.

[lypoB. — M.: Anbsiac, 2005. — 510 ¢

JlononnurenbHas

3. JIyromkun I'.C. C6op 1 moaroroBka HeTH, raza U BOJAbI: y4eOHUK IS BY30B. 3-€ W31,
crepeotuntoe. — M.: OO0 TUJ «AnbsiHC» , 2005.

4. KymunoB B.M. OcHOBBI HedTera3onpoMeiciioBoro neia. — MockBa-Ixkesck: MHCTUTYT
KOMIIBIOTEPHBIX UCCIeI0BaHuM; Y iMypTckuil rocynusepeuteT. 2004, 720 c.

5. Kopmak A.A., IlammazoB A.M. OcHoBbl HedTerazoBoro jaena. YueOHuk s BY3oB:-
Yoa: 000 «duzaitullonurpadhCepsucy, 2001.-544 c.

6. MypasbeB B. M., Cepena H. I'. OcHOBBl HEpTSHOrO U razoBOro jgena. YdyeOHOe
nocobue. — M.: Henpa, 1987. — 280 c.

7. bacapeirun 0. M., bynaros A. U., Ilpocenko FO. M. Bypenue He(dTsSHBIX U Ia30BbIX
ckBaxHH: Yueb. mocodue. M.: OOO «Henpa-busnecuentpy, 2002.

8. Banenkwuit }0. B. bypenue HeTsiHbIX U ra3oBbIX CkBaxkuH: Y4eOHuk. M.: U3xa. Llentp
«Axagemus», 2003,

9. XKenros FO.II. Pa3paboTka He(TAHBIX MecCTOpOXKACHUN: Yueb. ans BY30B. - 2-¢ U3,
nepepad. u gon. - M.: OAO "UznarensctBo "Hempa", 1998.

10. CrpaBounuk no goosrae HedTr/ B. B. Anapees, K. P. Ypazakos, B. V. Jlanmumos u ap.;
ITon pen. K. P. ¥pazakosa. — M.: OOO «Henpa-buznecuentp», 2000.

11. COop, TpaHCHOPT W XpaHEHUE MPUPOTHBIX YIJIEBOJOPOJHBIX Ta3oB. YuyeOHOe
nocobue.- M.: Henpa/. Henpa, 1978.- 405 c. Ast.: A. . T'yxos, B. I'. Tutos, B. ®. Mengenes, B.

A. Bacuibes.
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IHosicHuTeIbHAA 3aNIUCKA

Mertoauueckre yKa3aHHMs [0 OpPraHM3allUd M MPOBEAECHUIO INPAKTHUYECKUX 3aHATHM
cocraBiieHsl B cootBercTBHM ¢ PI'OC CIIO mo cnemmansHoctu 21.02.01 Pa3zpabotka u
9KCIULyaTalusi HEe(TAHBIX M Ta30BbIX MECTOPOXKACHUH M paboueil mporpaMMoi AMCHUIUIMHBI
OI1.11 OcHoBHI HEdTETA30BOTO JIETA.

Iesnpt0 BBITOJHEHUS] NPAKTUYECKUX 3aHATUM SBISIETCS CHUCTEMaTH3alUsl U 3aKpeIuieHue
TEOPETUYECKHUX 3HAHUN, U (POPMUPOBAHHE MPAKTUIECKUX YMEHHM.

Ilepen HayamoM BBINOJIHEHUS KaKJOW pabOThl CTYAEHTHI JOJKHBI O3HAKOMUTBCS C €€
OCHOBHBIMH TOJIOKEHUSIMHU, TIOPSIIKOM BBITIOJTHEHUS paOOTHI.

[lo xaxzoMy MNpaKTHUYECKOMY 3aHATUIO MPEAyCMATPUBAETCS WHIUBUAYAJIbHBIA OTUYET
nepes Mperno1aBaTelsiMu.

CamocrodrenbHas padoTa CTyI€HTOB IIPOBOJUTCS C LIEbIO:

. CUCTEMAaTU3alMi W  3aKpEIUICHUS IOJYYEHHBIX TEOPETUYECKUX 3HAHMM U
MPAKTUYECKUX YMEHUN 00y4aroluXcs;

. yrayOieHus U pacllupeHUs TEOPETUUECKUX 3HAHUI;

. dbopMUpOBaHUS YMEHUN HCIIOJIB30BaTh HOPMATHBHYIO, IPABOBYIO, CIPABOYHYIO
JOKYMEHTALMIO U CIIEUAIIBHYIO JIUTEPATYPY;

. pa3BUTHUS MMO3HABATEIBHBIX CIOCOOHOCTEH M aKTUBHOCTH O0YYaIOIINXCs, TBOPUECKOM
WHULIUATHUBBI, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;

. (bopMHpOBaHHUS CAMOCTOSTEIFHOCTH MBIIUICHHUS, CIIOCOOHOCTEH K CAMOPA3BUTHIO,

CaMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIn3aliuu;

. Pa3BUTHUSA UCCIEA0BATEIBCKUX YMEHHMN.

B pesynbrare ocBoeHuUs MpodecCHOHATBHOTO MOJTYJISl 00YYArOIIUICS TOJDKEH YMETh:

-OMpeNeNsTh OTKJIOHEHHS OT TEXHOJOTHYECKOTOo pexuma padoThl 000pYyHAOBaHUS s
JOOBIUN YTIEBOJOPOIHOTO ChIPbS;

-OCYIIECTRBIISITh PETYJIMPOBAHHE M MOHHUTOPHHI TEXHOJOTHYCCKUX TapaMeTpOB pPabOTHI
000pyI0BaHuUs JIJIs1 JOOBIUU YTIIEBOJOPOTHOTO CHIPHSI.

3HATh:

-XapaKTEePUCTUKU MTPUTOKA U3 IJIACTa;

-CIOCO0BI pacyeTa XapaKTePUCTHK MPHUTOKA MO Pe3yJIbTaTaM MCCIICOBAHMS CKBAXKHHBI Ha
pa3IMYHBIX PEKUMAX.

MeTtoauyecKkue peKoMeH/IAINHU 110 NPOBeAEHUIO coOece 0OBAHNS
CobecenoBanne - HamOoJiee PacIpOCTPaHEHHBI METOJ KOHTPOJS 3HAHWN ydaluxcs,
BapHaHT TEKyIleld MpOBEpKH, TMpoIecce KOTOPOro TMpernojaBareib IMONydaeT MIUPOKUe
BO3MOXHOCTH JI1 U3YUYCHHSA WHIAWBHUAYAJIbHBIX BO3MOXKHOCTEH YCBOCHHUA YyYallUMHUCA y‘—Ie6HOFO
MaTepuana.
[Tpu moaroTOBKE K COOECETOBAHUIO CTYACHT JIOJDKCH:
e IlpeaBapuTenbHO TOBTOPUTH TEOPETUYECKUII MaTepuan Tembl (TeM) TIO0 KOTOPOH
MPOBOAMTCS YCTHBIN OIPOC.
e (O3HAaKOMHTHCS C 33JJaHUEM, YSICHUTH €ro (padyiy U MOCTaBIE€HHBIE BOIIPOCHL.
e [Ipomymarh JIOTHKY | IIOCJIEIOBATEILHOCTh W3JIOKECHUs MaTepuaina. OTBeThl Ha
MOCTaBIIEHHBIE BOMPOCHI JOJKHBI OBITh ApTyMEHTHPOBAHHBIMHU.

Kputepuu oneHuBaHusi KOMIeTEeHIUIA

OneHKa «OTIMYHO» BBICTABISIETCS CTYICHTY, TJIYOOKO U TPOYHO YCBOHMBIIEMY
HpOI‘paMMHBII\/'I, B TOM 4YHCJIC HGKHHOHHBIﬁ Marcpurall, mocjaca0BaTCiIbHO, YCTKO U CAMOCTOATCIILEHO
(6e3 HaBOASIIIMX BOMIPOCOB) OTBEYAIOIIIEMY HA BOIIPOC.

OneHka «XOopollo» BBICTABISAETCA CTYIEHTY, TBEPAO 3HAIOLIEMY IIPOIPaMMHBIN, B TOM
Yrcie JEKIUOHHBIA Marepuaji, TpPaMOTHO W TIO CYIIECTBY, OTBEYAIOIIEMYy Ha BOIPOC M HE
JIOITYyCKAIOMIEMY TIPH 3TOM CYIIECTBEHHBIX HETOUYHOCTEH (HETOYHOCTEH, KOTOPhIE HE MOTYT OBITh



HCIIPABJICHBI HABOJAIIUMHA BOIIPOCAMHU WJIM HC UMCHOT BAXKHOI'O IMPAKTUYCCKOI'O 3Ha‘-ICHI/I$I). To xe
OTHOCHTCS K OCBEIICHHIO IPAKTHYECKU BaXKHBIX BOIIPOCOB

O1eHKa «yJOBIETBOPUTEIBHO» BBICTABISIETCS CTYICHTY, KOTOPBIA OOHApy)KWBaeT 3HAHHE
OCHOBHOIO MaTepHaia, HO HE 3HAeT ero Jerajeid, JOIYCKaeT HETOYHOCTH, HEIO0CTATOYHO
npaBUIbHBIC (POPMYIMPOBKH, U3JIaracT MaTepuall C HapyIICHUEM TOCIIEI0BATEIIbHOCTH, OTBEYACT
Ha IPAKTUYECKH Ba)KHBIC BOIPOCHI C TIOMOIIBIO WITH MOIPABKaMH MTPEIIO1aBaATEIs.

OHCHKa «HCYIOBJICTBOPUTCIILHO» BBICTABIACTCA CTYACHTY, KOTOpLIﬁ HE 3HaCT
3HAYMTENILHOM YaCTH MPOrPaMMHOT0, B TOM YHCIIE JISKIIMOHHOTO MaTepHaa.

OcHoBHas IuTepaTypa:

1. HedrerazoBoe crpourtensctBo: YueOHoe nocobue./ITox obmi. pea. npod. .M. Masypa u
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2. lllypos, B. . TexHonorust u Texuuka no0erau HedTH [Tekct] : yuebd. mist By3oB / B. U.

[{ypoB. — M.: Anbsnc, 2005. — 510 ¢
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