NHXXeHEePHaA MpakThKa

Amunes Mapat XycHynnosuy
3amecTuTeNb LUPEKTOpPA N0 HOBOI TEXHUKE 11 CEPBUCY
000 HIMN® «Makep», r. OKTAGPbCKUM

CMNOCOBbLI MEXAHVBPOBAHHOW
HOBBIHN HED TN C NPUMEREHNEM
NAKEPOB [WTA YBETTMHEHNA
NPOUNSBOONTEN TBHOCTUN CKBAXKH
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NAHOBBLIM AEOULINT dheneparnsHoro

OomkeTa Ha 2010 rof nucancs B pacyeTe

Ha TO, YTO CPENHME LEHbI Ha HedDTh He
ynanyT Hwke $58 3a bapperb, a HauoHanbHad
BastoTa OcrabHeT 10 33,9 pyO. 3a aonnap
CornacHo aToMy e NMPOrHO3Y, CPeHIs LeHa
HedpTv B 2010 rofy 6ydeT Ha yposHe $67 3a
6appens npoTtre $61 8 2007 rogy. CnenosaTessHo,

HanoroBoe faBneHne Ha HedDTerasoByo OTPacsb
He OCnabHeT, a HaoboPOT BO3pACTET. Tawke
Ha10 0COO0 OTMETUTL U TO, YTO HaMm He Cneayert

OXMOaTh 00sA3aTEeNbHbLIX K MCMONMHEHMIO
rOCYOaPCTBEHHBIX PELIEHWM B 0ONacTV yBENUHEHMS
remnoB BMCB. O6bembl BypeHyist OCTaHyTCs B
NyYLIEM CryYae Ha NMpexHeM, KparHe
He1oCTaTO4HOM YPOBHE,

B 3TOWM CBA3K CEroaHda Kak Hemb3a bonee 0CTpo
CTOWT BO Ha3PabOoTKM 1 BHEOPEHUA BCe Ooree
COBEPLLEHHbIX CNOCOO0B PaboThbl C UMEKOLLIMMCS
CDOHOOM CKB&KMH — B TOM YMCIIe C 3ada4en
YMEHbLLIEHMS OOBOAHEHHOCTU MPOOYKLMM I
nosblleHvs KH. CylecTBEHHBIX YCIEXOB B 3TOM
OTHOLLUEHWNM MOXKHO OOOUTLCS MPY MOMOLLY
cneuyansHbIX NakepHbIX KOMMIOHOBOK MOMRYKHOMO
0bopyaoBaHMd, B ToM Hicne and OP3 1 OPS,

NoOC
POC

[na HedTAHbIX KOMMaHWA raBHOKW 3adaqein octaeTcs
COKpaLLleH/e TEMMNOB eCTECTBEHHOMO NafaeHus Ao0bl4m Ha
cTapomM hoHAe 1 faxke yBenmdeHue aobblym Tam, rae aTo
BO3MOKHO.

[Mpn 9TOM pPOCCUINCKME CEPBUCHBIE KOMMAaHUWU B Ha-
CTOsILLIee BPEMS Masio 4YeM yCTynatoT No CBOEMY OCHallle-
HUIO 1 BOSMOXKHOCTSIM NyHLLIMM 3apyOexkHbIM dorpmam, a
MO COCTOSIHMIO Hay4HbIX Pa3pabOoTOK 4aCTO UX MPEBOCXO-
OAT. V1 9TO faxke HeCMOTPS Ha TO, HTO Hay4Hble pa3paboT-
KW Ans 3apybekHbIX KoMnaHuii BeayT, B OONbLUMHCTBE
CBOEM, Halluu ObIBLUME COOTEYECTBEHHWKIN B 60nee KoM-
GPOPTHBLIX YCIOBUSAX.

MapapokcanbHO Apyroe — MMes CONoCTaBMMbIE, a Ya-
CTO U NpeBocxofsLine pesynbTaTbl N0 YacTHbIM peLle-
HUAM, Mbl OKOHYaTENbHO 1 6Ee3BO3BPATHO CKaTbiIBAEMCS B

NPOUTPbLILL MO KOMMAMEKCHbIM, MacLLTaOHbIM PeLIeHNaM
npobrem oTpacnn B LesoM.

Y Hac ecTb rnybokoe y6exxaeHne B TOM, HTO Bpemsi -
HOYeK U peLleHn Npobrnem TOMbKO B YaCTHOM cry4ae
npoLno 6€3803BPATHO M MOXKHO BbINIPaTh TOMLKO TOrAa,
Korga cunbl 06beavHeHbl, a He pacTpaYeHbl B )KECTKOM,
6ecnepcrneKTVBHON KOHKYPEHTHOM Bopkbe.

Benb y K&XXA0ro U3 Hac ecTb 1 JOCTOMHCTBA, U Heflo-
cTatku, v ny4ule o6beAnHNTbL HaLLW CUMbHbIE CTOPOHbI 1
co3/aaBaTh BbICOKOrO KayecTBa TEXHUKY U TEXHOMOMMN C
KOMMIEKCHbIM peLLleHeM 3aaay B UENoM.

B 37011 CBA3K Ham XoTenock 6bl 06CYANTE CIOXMBLLIYIO-
Csl NPaKTnKy padoTbl C POHAOM CKBa&XKMH 1 COCTaBMNEHMS
reonoro-TexHN4Yeckmx MeponpusaTii (MM) y 60MbLIMHCTBA
0TEYeCTBEHHbIX HeddTerasofobbIBaOLLMX NPeanpUITUiA.

MITAHNPOBAHWME PABOTbHI C ®OHOOM
CKBAXIH

B o6uiem Bmae hoHA CKBaXxMH Ntoboro HedpTerasono-
OblBaOLLEr0 NPEeAnpUATUS MOXHO NPeacTaBuUTh B BMAE
3HaYEHW, Pa3NoXKeHHbIX Ha YCnoBot ock 0-X (cM. «Ka-
YeCTBEHHbI aHamm3 hoHAa CKBaXH»)

PaboTta ¢ o6wmM POHOOM CKBaXXMH Ha MHOTMX POC-
CUMNCKMX MECTOPOXXAEHWAX B OCHOBHOM CBOAWTCS K yBeE-
NNYEHNIO AeNCTBYIOLLEro DOHAA CKBaXKMH 3a CHET COKpa-
LeHMs Yncna 6e30eCTBYIOLLMX 1 MPOCTarBatOLLMX CKBa-
YKMH, a TaKkXXe BBOAA HOBbIX CKB&XXMH 13 (DOHAA OCBOEHMS.
Ha nopobHble MeponpuaTUS HanpPaBnseTcs U pPacxody-
€TCs OrpoMHas [ONs AeHEXHbIX PECYPCOB, YTO, Heco-
MHEHHO, NpaBunbHO. OAHaKO CyLLEeCTBYeT W apyras nep-
CMEKTMBHAsA KaTeropust CKBaXKMH — CKBaXKMHbI AEVICTBYIO-
Lero poHaa, No KOTOPbIM B NyHLLIEM ClyYae nnaHnpyeTcs
Hebonbllas nporpamMma onTUMmM3aumn.

Takyto nporpammy 06bI4HO COCTaBASOT MO AaHHbIM O
TekyLLel paboTe HaCOCHOr0 060PYAOBaHVA 1 NCCNeno-
BaHWSIM AMHaMU4eCKIMX YPOBHEN. MNpu Manbix HapaboTkax
Norpy>xHoro 06opynoBaHWst Ha OTKas nporpamMa npeg-
ycMaTpyvBaeT nepexof Ha HoBoe obopydoBaHue, 6onee
CTOWKOE K BO3LEVCTBMIO Cpefbl.

Mpw nogobHoM noaxoae K mnaHnposaHuio MM okasbl-
BaeTCH, YTO MX paKTUyeckas Lenb — nogaepxxanve na-

N*1/2010



OnTumMmaaLma 0obbibm HedpT. OPS, OP3 1

KayecTBeHHbli aHanu3 (hoHAa CKBAXUH

JKennyaTaunoHHbIN GOHA CKBaXKUH

[encTaylowmm
N

CKBau1Hbl 3a GOHAOM
Bespenctylowmin

:TI

MpocTtavBatowmm

=

doHA ocBOEHUS

Mpoyne

Aatowui npoaykuuio KoHTponbHbIE

Nbe30MeTpuyecKkmne

Besnencteyowmni

TeKywu NnpocTon

pamMeTpoB PaboThl AeCTBYIOLLEro DOHAA CKBaXKMH C 3a-
NNaHMpPOBaHHbIMK NOTEPSIMM MO A0ObIYe HedTH, onpeae-
NEHHbIMWN KaK pe3ynbTat eCTECTBEHHOMO UCTOLLIEHNS 00b-
€KTOB pa3paboTKu.

HeyanBuUTENbHO, YTO NPU 3TOM KOIPPUUNEHT 13-
BNeYEeHNs HedTN Ha MHOTMX POCCUMCKNX MECTOpOXKae-
HUAx octaeTcsa Huke 30%, 4To NpubnuantensHo Ha 10%
MEHbLLIE CPEAHEMMPOBOrO Nokasartens.

HE TOJMbKO HYCJTOM, HO 1 YMEHBEM

[MpuHATEIM B OTpacnun noaxon K nnaHuposaHuio I'TM
NpeacTaBnseTcst HaMm He COBCEM BepHbIM. Ero Heobxoau-
MO MEHS$ITb, OCOOEHHO C Y4ETOM TOr0, YTO CMEHY ryOuH-
HOHaCcOCHOro 060pPYAOBaHMA MPAKTUYECKM HA Kaxkaow
CKBaXkKMHE MOXXHO COBMeLLaTb C HAOOPOM MePONPUATUIA
no yBenuyeHnto aebuta HedpTu.

AKNHBI

MpYIXOAUTCS KOHCTATUPOBATb, HTO TPAAMLMOHHAS CXe-
Ma pasMeLLieHns HacoCHOro 060pyaoBaHKsA CNocoOCTBY-
€T, BO-NepBbIX, CO3AAHMI0 NCKYCCTBEHHOMO Bapbepa ans
NOCTYMNNeHWs HedoTW, BO-BTOPbIX, 0Opa3oBaHnio BOAFHOMO
ctonba [0 npremMa Hacoca B CTBOJIE CKBaXKMHbI, B-TPETb-
X, NOBbILLEHWIO 06BOAHEHHOCTW [O6LIBAEMOW XKNAKOCTA
BbilLE, YeM Mo mnacTy.

B aToM 0630pe Mbl NpeanaraemM HeCKonbKo AoCTaToq-
HO MPOCTbIX TEXHONOMMYECKMX PEeLUeHWn Ans MoandmKa-
UMM CKB&XXMHHBIX KOMMOHOBOK MoAa3emMHoro o6opynosa-
Hus (KIMO), KoTopble, YTO BaXKHO, MOXXHO ObICTPO peanu-
30BaTb B MpoLecce Tekyllehn CMeHbl HacocoB. U,
HaBepHoe, rmaBHOe — CTOVMMOCTb peanuaauny 9Tx pe-
LEHUI HECON3MEPUMO HIXKE CTOMMOCTU PEMOHTHbIX pa-
60T No 3ameHe ryBuHHOHACOCHOro 060pya0BaHMs, a ad-
PeKTMBHOCTL paboTbl 060pyAoBaHNs NoBbilLaeTcs. Mpu

PesynbTatel OMNP no sBHeapenuto KM3-115 ¢ Y3LH 8 TN «Ypaitnedreras» Ha 01.12.09

Mo BHeapenus Mocne BHeApenus I Jthchekr +
HU
o - 3a Mec. Jlon. Hon.
No MecTo. CKB Coc- [ fara Pnn.
n/n | poxpetue Cnoc. o8 P, Q, o, | Oes, /T Tun Nara 3a- SbiX0Aa Ha Q, Q, | 06s. 0, | Rob.(1) | pob.(r) | MPO
aKen. cyt. | Moyt | T/eyr. | % YaUH nycka mi/eyt | T/eyt | % T/eyT 3a no cks. | (cyt)
HHe pexum Hn HaKon.
mecsy [$3)]
TanbHuko- ILH-50- 155 30
1 10327p | ®out. | Pab. - 63 17 69 250 02.07.09 | 08.07.09 124 21 80 4 120 402 -
Boe 1500 477776 | 146
TanbHuKo- 9LH-30- 100 30
2 10301p | ot KoHcepsaums 04.07.09 | 14.07.09 7 5 5 5 150 1285 -
806 1500 saas | 101
TansHiko- 3LH-30- 1“8 30
3 6774 @ont. | Pab. - 38 12 63 250 25.08.09 | 29.08.09 52 17 60 5 150 262 -
B8 1500 46258 | 95
TansHitko- 3LH-30- 16 | 30
4 6707 @ont. | Pab. - 4 3 20 250 01.09.09 | 04.09.09 22 16 19 13 390 1196 -
soe 1500 590760 | 181
TanbHuKo- 9UH-25- 108 8
5 6802 DOHT. b/p npownbix net 17.11.09 | 22.11.09 33 1 60 1 88 88 -
BOE 1500 482/48 g
toro no TN «YpaitHedhTeras» 7,6 898 3233

YaenbHblit 3hdeKT Ha CKBaXXWHY BHeapeHus — 7,6 T/cyT.
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NHXXeHEePHaA MpakThKa

OpHonakepHas KOMNOHOBKA ANA HACOCHOH OpfHonakepHas KOMNOHOBKA ANSA IKCNNYaTaLM1 CKBAXMUH
aKcnyataunn cKBaXuH ycTaHoBkoi LUMH

3Kcn. KonoHHa @140-178 mm

HKT @ 73 (89) Mm

Lrd

KnanaH nepenycHomn KNI unu
rasocenapartop AJ19 NPOMbIBKK
noJsI0CTU Hacoca

JKen. KofloHHa @140-129 mm

C6urBHOM KnanaH
06paTHbIM KnanaH KOT ¢
BO3MOMHOCTbIO MPAMOA
NMPOMbIBKM NOJIOCTH Hacoca

Y3HL,

Y3en pasbeanHerua UMMV

Y3en pasbeanHenunsa UMr

Makep MPO-A4X-0
(nnun N-A4XK-0), unu nakep MPO-AT-0

Nakep MPO-AT-0O

KnanaH nepenyckHom KIl
(KM3 nnum KMNIM* ana nepenycka
nn1acToBOM XMAKOCTK, rasa u
BbINOSHEHUS DYHKLMK

PasbeanHutens KonoHHbl PK o6paTHOro KnanaHa

no 3afjaHHoM Harpyske oT2 o 121

KnanaH nepenyckHom KI1 MpoAyKTMBHbIM Nnact

(KM3 nnun KNI
MpoayKTMBHbLIM NnacT

3arnyuwka
peann3aumn nNpeanaraeMoro Hamm nopxona ysenuyvea-

eTCs TeKyLUMn 0ebuT No HedTN 1 NOBbILLAETCA MeXpe-
MOHTHbIV Neprod paboTbl CKBaXKMHbI, NN HapaboTka Ha
oTka3 obopyaoBaHus, He MeHee YeM Ha 30%, Kak noka-
3bIBAET MPOMbIC/IOBAs MPaKTuKa.

KomnoHoBka nog3emHoro o6opyaosanus ¢ Y3LUH
n knananamu KNn3-115

skonn. wononna | KAK CHVIBUTb OBBOAHEHHOCTb
@ 140-178 wm [OBbIBAEMOW YKMAKOCTU

b [nsa pelueHns 0603HaAYeHHOM 3aaadn Mbl npeanaraem

CerofHst HECKOMbKO TEXHNYECKMX peLueHnit. Bo-nepsbix,
3TO OHOMNAaKepHas KOMMOHOBKA A1t HACOCHOM aKcMnyarta-
Knanan KM3-115 LMW CKBaXKMH — Ha HaLL B3rMis, camas npocTtas 1 gocTa-
TOYHO 3PdEKTVBHAA KOMMOHOBKA [/151 yMEHbLLIEHWS 06BO-
HEHHOCTN [OObIBaeMOoM »xnokoctn (cm. «OgHonakepHas
KOMIIOHOBKA [1/151 HACOCHOW 3KCriyaTaumm CKBaXKUH» ).

B coctaB KOMMOHOBKM BXOAAT: ycTaHoBka ILIH B KoM-
noHoBke ¢ obpaTHbIM kKnanaHom KOT-93, y3en pasbeau-
HeHnuna UM nnn VMM, nakep ¢ ABOWHbIM 3aMKOBbIM
yctporicteom Tuna MNPO-A0K-O nnu MPO-AT-0, pasbean-
KnanaH KOT HUTENb KOMOHHBIM PK, KnanaHs! nepenyckHbie KMNM-108 u
3arnywka. KomnoHoBka MoxeT paboTaTb B CKBaXkKMHE B
ABTOHOMHOM PEXMNME.

YyuTbiBast TO, 4TO Npu 06BOAHEHHOCTU Bonee 20% n
TeKyLMX cpeaHux Temnepatypax no 3anagHon Cnbupu
CKBaXKMHHas XXMOKOCTb pasaensercs Ha cBoboaHble doa-
3bl, Mbl UIMEEM BO3MOXXHOCTb [00bIBATb X Pa3aenbHo,
YCTaHOBMB BEPXHMIA kKnanaH ans otéopa rasa, a HUKHUM

KnanaH — ansa otéopa XXMAKOCTW Haa M NOA NHTEPBaIoM
Dﬁ;)é:LTyKTMBHbM nepchopaLm.

Bropas npeanaraemas KOMNOHOBKA, BKIIOYaoLLas B ce-
651 yctaHoBky LLMH, nHTepecHa covneHeHnem ¢ HacCOCoM
(cM. «OfgHonakepHas KOMNOHOBKA /151 OKCITyaTaummy ckBa-
XKWH ycTaHoBkovi LLIMH»). Kpome Toro, y4uTbias To, YTO 60-
nee NonoBWHbI OTKA30B MyOUHHOHACOCHOro obopyaoBa-
HVSt MPOUCXOAMNT M3-3a 3aCOPEHMSA Pab04MX OPraHoB HaCo-

fa3

HKT
MPI

CobuBHOM
KnanaH

YaUH

[Jo6biBaemas
WAKOCTb
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NOCTOAHHOE

Qx,

P3a6

Q. <Qx,

PI’eOCT.

PrHac

[a3oHedTAHaAs
CMecCb

l [a3 - neHa

| MpoayKTMBHBLIM NiacTt |

Paa6

[Mpn TpaaAMLMOHHbIX cnocobax

ca WUnu OTNOoXeHWs Ha Hx conelt (oT 47 fo 78% — no mare-
pvanam CemmHapa BE OAO «THK-BP» B cbeBpane 2009 1. B
HwxHeBapToBCKe), Obina NpegycMoTpeHa npoMbiBKa Mno-
NOCTX HACOCOB: NpPsAMas Yepes knanaH oopaTHbI TPexno-
3uumoHHbln KOT-93, npu pabote ¢ YOUH, nnn obpatHas
Yepes nepenyckHol knanaH KM, npu pa6ote ¢ LLUMH.

[Mopo6Hble cxembl KIMO peanuaoBaHbl 1 B OAO «TaT-
HedTb».

OpHonakepHas KOMNOHOBKA ANA HACOCHOI 3KcnyaTauuu
ckBaxud 1MPOK-YOA-1

3JKcen. KonoHHa @140-219 mm

KnanaH nepenyckHown KM3
HKT
C6uBHOM KnanaH

O6patHbli KnanaH KOT ¢
BO3MOXHOCTbIO NPSMOiA
MPOMbIBKM MOIOCTH Hacoca

Y3HL,

Y3en pasbeamHeHus UMK

Makep MPO-A4X-0
(nnun N-A0X-0), unu nakep MNPO-AT-0O

PazbeanHuTeb KonoHHbl PK
no 3afjaHHOM Harpyske ot 2 4o 12 1

KnanaH nepenyckHon Kl
(KM3 nnm KNT)

MpoAyKTUBHbIN
nnact

P3a6 nepemMeHHoe

I:)I'EOCT.

PHac

[a3oHedTAHas
CMecb

[@3 - neHa

| MpoayKTMBHBLIW niacTt |

P3a6

MNpun ncnonb3o0BaHWN METOLOB
3a60MHOro peryimpoBaHus

B npennaraembix cxemax KINO XBOCTOBMK KOMOHHbI
HKT non nakepamu tnna MPO-AT-O unun MPO-A0XK-0O
obopynoBaH knanaHamu Tvna KM ans nepenycka »xua-
KOCTW 1 rasa, yCTaHOBMEHHbIMV Haf 1 NOA UHTEPBAIOM
nepdopauny, a Takke 3arfyLLKoin CHu3y, ana céopa u
YAEPXXaHUA MexaHn4ecknx npumecen. B pesynstate Ha-
3BaHHble BelllecTBa OyayT yaanatbCcs 13 NpnaabornHomn 30-
Hbl. ['a3 He BygeT cnocobCTBOBATL OCYLUEHMIO U paspy-
LLIEHNIO MOPObl MacTa, a Boda He CTaHeT YyCKOPATb Npo-
Lecc rmapodunmsaumnn.

Byay41 paBHOBECHBLIM 1 paboTas No rpaBUTaLMOHHOMY
NPUHLMNY, KNanaH 3akpbiBaeTCA, KOraa 4o Hero 4oxoamT
rpaHvua pasgena cpen v BbIpaBHUBAIOTCS €ro BHYTPEH-
Hee 1 Hapy>KHOe fAaBneHue. He Boasadck B AeTanu npea-
naraemMon TEXHONOrMM — OHW O4€BUOHbI, OTMEYY, YTO ra3
ONATb Ha4YMHaeT HakanIMBaTbCA Mo MakepoM, rpaHnua
pasfenarasa un HedpTv CHOBa Ha4MHAET OMycKaTbCs BHU3.
Mpw AOCTVXKEHUM HEOOXOANMOWN NN 3aJaHHON BENNYMHDI
[OaBneHVd rada KnanaH onatb OTKPbIBAETCS, MPOLEeCe ne-
pPEXOAMT B aBTOKONebaHWs 1 LUMKNNYECKN NOBTOPSIETCS.

MPOHYNCTKA KAMAITTIAPHBIX KAHAITOB

B MOMeHTbI OTKPbITUA 1 3aKPbITUA BEPXHEro KrnanaHa
BO3HMKAOT MMMYNbCbl AaBneHnd — HebonbLUMEe No Be-
NIN4MHe, HO 3aT0 Neproan4eck NOBTOPAOLLIMECSH. B umk-

PACHET MEPVOLOMHHOCTIA
KONMEBAHA MAATHMKA

T=2n\(llg) = 2n \(U/mgh),

rhe / — npuBefeHHas ANUHA; & — YCKOPEHNe CBOGOAHOIO NajeHus;
[ — MOMEHT UHEPLNK; 71 — Macca MasTHUKA; 1 — PacCTOSHUE OT TOYKMA
nojiBeca 0 LIeHTPa TAKECTN MasTHIKA.



TexHonorus OP3 ¢ komnoHoBkamu 3MPOK-0P3-1

JKCM. KONOHHa @140-178 MM

MorpyxHown Hacoc

MHCTpPYyMEHT NnocafoyHbIv
MMM wnmn UMNr
LLinamoynosutenb

Makep MNPO-ABX
OMOPHOW YCTaHOBKM

KnanaH nepenyckHon*

MpOoAyKTUBHbIN
nnact

MNakep MPO-LLI-M
| KnanaH nepenyckHon*

MpoayKTUBHbIN
nnact

MNakep MPO-AMO2

KnanaH nepenyckHon*
—

MpoayKTUBHbIN
nnact

nYeckn paboTaroLlein cucteme 3T UMNynbCbl 6yayT
CTPEMUTLCS NEPENTN B rapMoHnYeckme konebanus. MNpn-
poay W xapaktep AeNCTBMA NOAOOHbLIX FrapMOHNYECKMX
KonebaHW MOXXHO paccmaTpmBaThb kak paboTy dumanye-
CKOro mastHuka (cM. «Pacyet nepuoam4HocTy koneba-
HWE MasiTHUKa»).

Boapeiictare konebanuii masTH1Ka OyaeT nepeaasarb-
€51 Ha Npm3aboiHYI0 30HY CKBaXKMHbI. Crna aToro Bo3aeit-
cTBUSt OyOeT BAVSATbL HA BHYTPUMOPOBOE [aBMEHME B Ka-
AUANSPHBIX KaHanax nnacta, OHO, B CUTy CBOEN MPUPOAbI,

KomnonoBka nop3semHoro o6opyposanus 3MPOK-0P3-1

JKen. KonoHHa @140-178 Mm

Morpy»kHoM Hacoc
MHCTPYMEHT nocafo4HbIv
UMM wnan UM
LLinamoynosutenb

Makep MPO-ABX
OMOPHOW YCTaHOBKMU

KnanaH nepenyckHomn*

MpoayKTUBHbIN

MNakep MPO-LU-M
KnanaH nepenyckHomn*

MpoAyKTUBHBbIN
nnact

MNakep MPO-AMO2

KnanaH nepenyckHon*

MpoayKTUBHbIN
nnact

NHXXeHEePHaA MpakThKa

KomnoHoBka nog3emHoro o6opynosanus 3MPOK-0P3-1
3Kcen. KonoHHa @140-178 mm

MHCTPyMEHT Nnocago4HbIN
MMM

Makep MPO-ABX
OMOPHOM YCTaHOBKM

[MpOoayKTUBHbLIN
nnact

CKBaXKMHHasa Kamepa
Makep MPO-LL-M-C

[MpoayKTUBHbIN
nnact

CKBaXXMHHas Kamepa
MNakep MPO-AT-0

CKBaXKMHHasa Kamepa

[MpoayKTUBHbIN
nnact

OyaeT 60MbLWMM MO CPaBHEHWIO C BHELLHUM OaBNEHWEM,
MMEIOLLMM C MPOTUBOMOMNOXKHOM CTOPOHbI MPaKTUYECKHK
HEOrpPaHNYEHHbIN KOHTYP MUTaHUs.

BosHukaloLLee packa4msatoLLiee BO3AECTBYE Camo Mo
cebe HeBeNVKO, HO, MOCKOMbKY pa3mepbl YacTuL KofbMa-
TUpYIOLLEro Matepuana o4eHb Manbl (MeHee 1 MM), OHO
NPVBOAUT K TOMY, YTO paHee 3aKOfbMaTMpPOBaHHbIE (He
paboTatoLne, Ho coaepxaLlme HedoTb) KanunNIspHbIe Ka-
Hanbl OTKPLIBAIOTCSH, M Yepes3 HUX Ha4YMHaeT NpoTekaTtb
YKMAKOCTb. JTO, B CBOKO 04epeb, MPVBOANT K YBENUHEHNIO

IlByxnakepHas fByxTpy6Has komnoHoBka ans OP3
B ABa nnacta 2MPOK-A0P3-1

JKCN. KoNoHHa @140-178 mm
HKT-0 89 mm

HKT-O 42 mm nnu HKT-0 48

KnanaH LUMpKYNAaUUOHHbIN
nosiHonpoxoaHbir KLIM-108 nau
KnanaH ypaBHUTENbHbIN MEXaHWYECKUI
KYM ¢ BO3MOXHOCTbIO MPOMbIBKM

AKopb rnapasanyeckuin ArM1 (M)
nnun Ar3 (M)

MNakep MPO-LLU-M-C onopHo#u ycTaHOBKHM
C pacnpegeneHHon Harpy3komn

KnanaH 3aka4yku K3-114 - 2 wr.

MnacT a4ns 3aKayvku
HKT-0 89 mm
MNepeBoaHUK 6e3onacHbIv M5-89

Y3en ynnotHeHus YYI-48
nnn Yyn-42

Makep MPO-AMO2 nnu
MNPO-AMO3 oceBoOM YyCTaHOBKM

BopoHka

Mnact gna 3aKkayku
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Iy HedoTn. OP3, OP3 1 «<vHTEennet

Makep NPO-AT-0 pna akcnnyatayuu B Ao6bI4e HE(TH

npu OP3, OP3

IKcnyTaLmMoHHas
b KOJIOHHa

LrH

KnanaH nepenyckHomn KN
N5 NPOMbIBKM NOMOCTH
Hacoca vy razocenapaTtop

HKT

Y3en pasbeanHenua UMM

Makep - MPO-AT-0

KnanaH nepenyckHown KIM3
unun KM ana nepenycKka
NJacToBOW XUAKOCTH, rasa
1 BbINOSIHEHU ‘OYHKLMI
ob6paTHOro KnanaHa

MpoayKTUBHbIN
nnact

3arnywkKa

obulero obbema NocTynaroLLen B CTBOS CKBaXKMHbI K-
KOCTU N CHMXXEHWNIO ee O6BO£I,HeHHOCTVI.

310 nepBas, CaMoCcToATeSIbHaa 4acTb TEXHONOr K, KO-
TOpAaa MOXET NPUMEHATbCA CO BCEMM TUMAMKM HACOCOB
npwy skcnnyataummn CKBaxrH.

PACKAYKA MPUN3ABOVHOW 30OHbI

CnegnytoLas TexHonorns obecneyvsaeT 6onbLuee no
abCoSMOTHOM BENNYMHE 1 aMnnnTyae konebaHus Bo3aeit-
CTBMWE Ha Npu3aborHyto 30HY, NPUYeM aTa pa3Huua byaet
COCTaBMsATb HECKOMbKO NOPSAKOB. [eproanyecku NoBTo-
pPSOLLIEECS BO3AENCTBINE TaKO CUSbl MPUBOAUT K ABMXE-
HUIO MnacTa B BEPTUKAbHOWM NAIOCKOCTH, YTO, B CBOK OYe-
pefb, BbI3bIBAET yBENMYeHNe ero padotaroLlen agdek-
TVMBHOW MOLLIHOCTW.

KOoMMoHOBKa, 0 KOTOPOW A1 FOBOPIO B AaHHOM Cryvae, —
KIM3-115 gns akcnnyataumm CKBaXXWH C 3aKpbITbIM 3aTpyO-

HBI

[lByxnakepHas KOMNOHOBKA ANfl 3KCNJyaTaluu CKBaXHUH
rNy6MHHBIMK HAacOCaMK ¢ U30NSALMEHR HErePMETUYHOCTH
3KcnJyaTaunoHHoi KonoHHbl 2[TPOK-YOWB -1

JKCnJ. KOMIOHHA
@ 140-178 mm

Y3en pasbeanHeruns UMV

Makep - MPO-ABXT
nnu NPO-ABX

MecTo HapylieHus
KOJIOHHBI

—

KnanaH
ypaBHUTENbHbIN KYM

Makep - NMPO-AMO-2

KnanaH nepenyckHon KIMN3
unu KNI gns nepenycka
NNacToBOM KUOKOCTH, rasa
1 BbINOIHEHUA QYHKLNHA
0o6paTHOro KnanaHa

MpoAyKTUBHbIN
nnact

3arnywka

HbIM MPOCTPAHCTBOM, OCOOEHHO MPY BbICOKOM ra3ocoaep-
»KaHum 0OObIBAEMOVI XXMOKOCTH, C packadkom npr3abonHom
30HbI (CM. «KOoMMoHOBKa NoA3eMHOro o6opyRoBaHus ¢
YOULH v knanaHamu KIMN3-115»). Mo BCeM NpoBeaeHHbIM
BHeOPEHWAM NPUPOCT Mo Jo6bl4e HedpTW 1 HapaboTke Ha
0TKka3 HaCOCHOro obopyaoBaHusa cocTasun He meHee 30%,
YTO NOATBEPXKAEHO MPOMbICIOBBIMU UCMbITAHUSMU.

B 4em oTnmnyme NpoLeccoB, NpoTeKatoLLVMX B Npu3aboit-
HOI 30HE CKBaXKMHbI MNPV MCMOMb30BaHMM KrnanaHoB T1na
KIM3 1 KM o1 06b14HbIX? [MpK TpaanumoHHoM cnocobe 3a-
60lMHOE AaBneHne ABNSETCS KOHCTaHTOM (CM. «/JuHamuka
3a60VHOro fgasneHsi 6e3 PerymmpoBaHns v C Perymmpo-
BaHvieM krarnaHamu»). B aToM cnyyae Mbl pakTn4eckm 6510-
Knpyem Hanbornee paboTocnocobHyo 4acTb mnacTa neH-
HOV CUCTEMOW 1 BeeM JanbHENLLYIO ero dKcrnyarauuio.

B cnyyae »e 1Cnonb3oBaHnsa CUCTEMbI PEryIMpOBaHNS
3a60IHOro AaBneHVst C NePEenyCKHbIMU KnanaHamu Ha4HeT




KomnoHoBKa Ansi M30NALUMM HUKENEXAaLLEero MHTepBana
npu HacocHoW akcnnyatauun cksaxul 1MPOK-UHA-0

\_/—\

JKCMJ1. KONOHHA
@ 140-178 mm

MpoayKTUBHbIV Nnact

Y3en pasbeanHeHns
210

Makep - MPO-A4X-0
unun N-440X-0
unu MPO-AT-0

KLUT- knanaH
LMPKYNALMOHHbIN
TPEXMO3ULMOHHbIN

MMnact ansa
oTce4veHuqd

paboTaTb MExaHM4eCcKas cCocTaBnsoLlas nnacra, cnocoo-
Has BbITONKHYTb KONbMATUPYIOLLYIO MeHHyto cuctemy. U
Takne cuctembl pazpaboTtkn HIMN® «[Nakep» K HacTosLLe-
MY MOMEHTY MPOLUMN BCE MPOMbBICNOBbIE UCMbITAHNS.
OpHonakepHas KOMMOHOBKA [/1 HACOCHOM aKcnnyarta-
umm ckBakvH 1MPOK-YOA-1 o6beanHseT B cebe [OCTOWH-
CTBa NpeablAyLLMX KOMAOHOBOK U AaeT HanbonbLuni co-
BOKYMHbIV adpdexT. KnanaH K3 pacnonaraercs B Bepx-
Hel 4aCT KOMMOHOBKM, a HWXKHSAS YacTb MCKYCCTBEHHO
rmapodobusmpyetcsa (cMm. «OgHonakepHas KOMMIOHOBKa
151 HacocHowi akcrnyatayum ckBaxuH 1TIPOK-YOA-1»).

TEXHOINOIr A OrP3 C MHOI ONMAKEPHbBIMIN
KOMIMOHOBKAMW

TexHonorns OP3O HecKonbKMX MPOAYKTMBHbLIX FOpK-
30HTOB ¢ MHoronakepHbiMu KMNO — 3MPOK-OP3-1 —
3akno4aeTcs B YMeHblleH 06BOAHEHHOCTH Ao6biBae-
MO XXMAKOCTM B NpOLEeCce aKcnnyataumm 1 otpuuatens-
HOro B3aMMOBNUSAHNS MPOAYKTUBHbLIX FOPU3OHTOB APYT Ha
opyra (cm. «TexHonorus OP3 ¢ komnoHoBkamu 3MTPOK-
OP3-1»). Mlcnonb3oBaHne TEXHONOrMM Takxe npensT-
CTBYET MNOMNOLLEHWIO OOHUM MPOAYKTMBHBIM FOPU3OHTOM
dontonaa apyroro.

BOAbLUNMHCTBO NPeanpuaTUin He UMEIOT BO3MOXHOCTM
paboTtaTtb C rmapaBnMyecKnuMmn nebenkamn, KoTopble No3-

Cxema 3KkcnnyaTauuu CKBaXHHbI
C HapYLIEHNSIMM 3KCMYaTaLUOHHOIH KONOHHbI
(M3 B BLICOKOrepMETUYHOM KOXYXE)

NHXXeHEePHaA MpakThKa

Cxema OP3
ABYX NNacToB
(3LH + LUTH)

Hacoc BcTaBHOM
LUTAHTOBbIN C HUXHUM
MaHEeTHbIM KpenJieHnem

JKcnnyTaumMoHHas
KOJIOHHa

~—~—

KnanaH t1n
YC-8-180 (KC-180) CMecuTesb CKBaXKMHHbIM

YUOKOCTHbIM

KnanaH o6paTHbIv

CeKumm Hacoca IUH MpOaYKTUBHbIA

- pa3fenbHbIi 3amep

M0 HWKHEMY 11 BEPXHEMY
nnacrty 1ebura,
06BOJJHEHHOCTH

11 3260iHOr0

1 MNAcTOBOrO JABMEHWIA;
- 3amMep Temnepatypbl
ABUraTens v XWaKocTu
HWXKHEro nnacra.

HapyweHnue nnacrt
3KCMNYTaLMOHHO 1
KOJIOHHbI
MpumeHeHne
N3/, B KOXKyxe -
+T34TMO AaHHOH
“ Nno3BoONfeT:

_
> <
gyt
._‘ nyCKOBaﬂ Myd)Ta

g [MpoayKTUBHbIN
nnacrt

Y

Makep
MNPO-AT-0 122

lpuMeHeHne JaHHOI KOMNOHOBKM NO3BONSAET:

- UCKNIOYMTH NPOBefeHne aoporoctosimnx PUP;

- 3amep aebuTa, 06BOJHEHHOCTY, 3a00NHOr0 1 NNACTOBOI0
[NIaBMNEHWiA, TeMnepaTypbl ABUraTeNs U XXUAKOCTHU.

BOMAIOT YCTaHaBNMBaTb W CHMMATb KnamnaHbl B CKBaXKWH-
Hble kamepbl (MaHapenu). MoaTomy Lenbio Halmnx paspa-
60TOK ObINO MMEHHO MOMbITATLCA CO3AaTh CUCTEMBI, KO-
Topble 6yayT AOCTaTOMHO aBTOHOMHbI 1 He ByayT Tpebo-
BaTb AOMOMHUTENBHOrO BMELLATENbCTBA AN U3MEHEeHMS
pexrMa 1 HECNIOXHbIX MPOUIaKTUHECKIMX PadoT.

Cootsetctaytoulan KMo — 3MPOK-OP3-1. B gaHHoi
NakepHON KOMMOHOBKE BEPXHWIA Makep OOMKeH ObITb 060-
PYAOBaH BEPXHUM SKOPHbIM y3r1oM Tuna MPO-ABXK, 4Tobsl
COXPaHATb FEPMETUYHOCTb NMOCNE OTCOEANHEHNS KOMOHHBI
HKT, cpegruin nakep tina MPO-LW-M-C ¢ perynupyemoii
Harpy3Kow yCTaHOBKW, ANs nepefaq Ha HKHUIA nakep He-
06X0AMMOW Harpy3Ku, 1 HKHWIA nakep Tvna MNPO-AMO —
OMOPHbIN (CM. «KOoMMoHOBKa MoA3emMHOro 06opyRoBaHus
3MPOK-OP3-1»).

OOHOBPEMEHHO-PASOENTbHAA SAKAYKA

[na ogHOBpPEMEHHO-pa3aensHOM 3akadky Mbl Npeana-
raem cepuio KINO nop obLuen abbpesnatypoin OP3. Tex-
HOMOrns 3aKo4YaeTCs B CTPOro 403MpoBaHHbIX 0bbemMax

N1/2010 EENII



OP3, OP3

KnanaHb! nepenyckHbie fns paboTbl ¢ NOrPyXHbIM HACOCHLIM 060pyA0BaHNEM Unu B kKomnoHoskax ansa OPJ KM3-115 u KNr-108

3aKayky pabo4ero areHTa MHAMBMAYANbHO OS1F KaXA0ro
NPOLOYKTUBHOIO FOPU30HTA, C BO3MOXXHOCTbLIO N3MEHEHNA
napameTpoB 3akayky B npoLecce padoTbl.

B nopo6HbIX MakepHbIX KOMMIOHOBKaxX Ans KOMNeHca-
LM 3HAKOMEPEMEHHbIX HArpPy30K BEPXHUIA Nakep AOMKEH
MMETb BEPXHUIA AKOPHBIV y3en, Tnna MNPO-ABX nnu MPO-
LU-M-C ¢ rmgposikopem, cpeaHnii nakep tina MPO-LU-M-
C ¢ perynupyemoin Harpy3kor yCTaHOBKM, Ans nepeaaqn

Knanan o6patHbii Tpexno3uyuonHbiin KOT-93

1. KnanaH oTkpbIT
KnanaH oTkpbIT

1. Knanan 3akpbIT
DyHKUMs 06paTHOro0

1. KnanaH otkpbIT
KnanaH OTKpbIT BHU3

BBEPX /N5 A06bI4N Knanaa ans npamoit
HedTH NPOMbIBKM NONOCTH
Hacoca

t ¥ 4
L)
%
t
4

T °1/2010

1. KnanaH 3akpbIT
[asnexne B HKT Bbliwwe 3aTpy6HOr0

|
| |

2. KnanaH oTkpbIT
3atpy6Hoe AaBneHue Bbille
TPYOHOTO Ha BENIMHMHY, HEOOXOANMYHD
AN NOJHATIS LAPUKOB

Ha HKHWUI Nakep HeOOXOAMMOW Harpy3Ku, U HKHWUIA na-
kep Tmna MPO-AT-O nnn MNPO-AOXK-O, Takxke ¢ BEpXHUM
AKOPHbBIM Y310M, — OMOPHbIN (CM. «KOMMIOHOBKa MoA3eM-
Horo o6opynosaHus 3[TIPOK-OP3-1»).

OfHa 13 Hanbonee NHTEPECHbIX KOMMIOHOBOK — ABYX-
nakepHas AByxTpybHas komnoHoska ans OP3 B ABa nna-
cTa 2MNPOK-AOP3-1 (cMm. «/[ByxnakepHas AByXTpyOHas
komroHoska ans OP3 B aea nnacta 2[NPOK-[JOP3-1»).
Mbl cHa4ana cnyckaem aTy KOMMOHOBKY Ha Tpybax 89 MMm.
Tonbko nocne atoro cnyckaetca HKT 48 MM repMeT4HOM
nocafkom B CreumanbHbIi y3en 1 BO3MOXHOCTLIO nepe-
MeteHnd Ha 1300 MM ¢ coxpaHeHnem repMeTUYHOCTH Mo-
capku. 3To cAenaHo C y4eTOM TOro, YTO MPW U3MEHEHNM
TEPMUYECKMX YCIOBUIA CKBAXKMHbI, MPU U3MEHEHWN UK
NpeKpaLLeHn 3akadky B OAHY NIVHWIO Unv B APYrytO nii-
HUIO NVHEHbIe paamepbl OyayT U3MEHATLCS.

N3051AUNA BOOOMNPUNTOKA

Elle ogHa KOMMOHOBKa MCNonNb3yeTcs Ans n3onsaumm
Bogonputoka. KoMnoHoBKa NMo3BonseT 3a OAWH Cryck
1N30MMpoBaTh MHTepBan HerepMeTM4YHOCTN JKCnyaTa-
LIMIOHHOW KOMOHHBbI 1 UCKIIOYUTb MHOFOKpaTHbIE NpoBeae-
HUSt JOPOrOCTOSALMX PEMOHTHO-U3ONSAUMOHHBIX PaboT
(PUP) TpagnumoHHbIMM METOAAMM.

HOBbLIE PASPABOTKI

Makep MPO-AT-O ana akcnnyataumy B 4oObl4e HedoTn
npu OP3, OP3 ncnonb3yeTtcs Npun oTCeYeHn HapyLeHns
OKCMyaTalUmMoHHON KOMOHHbI, CKBaXXMHbI ¢ LUIMH, no3so-
naeT UCKMIOYNTb MHOrOKpaTHble NpOoBeAeHUA 4OPOro-
croamx PUP TpaanumMoHHbIMM METOLAMY MOXKET NpUMe-
HATbCA B KOMMoHoBKax aAng OP3, raoe Heobxoanmo Hats-
KeHne KOnoHHbl HKT.



HAYYHO-NMPOU3BOACTBEHHAA ®UPMA

NAKEP

r. OKTABPbCKUA

KoMmnoHoBKa noag3eMHOro

obopynoBaHusa
C KnanaHom KOT
n MycpTon pasbLEMHOM MPr

YBEJNIMYEHMUE
MEXPEMOHTHOI'O NEPUOOA
PABOTbI CKBAXWH

3KC, KONOHHa C BbICOKUM codepXaHnem MmexaHn4eCKkmnx

T2 140-178 Mm . .
npunmeceun B ,qOGbIBaeMOI/I XKNOKOCTU
E N BbICOKUM PUCKOM NMpuxpata NOrpy>xHoro
ob6opyaoBaHus.

MPI

I MydTa pabemHasn yn pou-laeT
rmapasnuyeckas

CouBHOM PasbeauHseT KonoHHy n OBMn b H ble pa6OTb|
N\ KnanaH HKT B mecTe ycTaHoB-
kv MPI” npu npuxeate
et CnocobctByeT
yBeNNYEeHNI0O A00bLIYN

KOT
KnanaH o6paTHbI
TPEXNo3nLUOHHbIN

I [aeT BO3BMOXHOCTb B YBen M q ? BaeT
i cpeAHuit aebut
NpPOMbIBKY 1 06paboTky
NonocTu FyGUHHOTO

n Y HKT

BN oor " Toumeamm o YBenuuusaeT HapaboTKy
CTAMY I XUMUYECKU-
M pearerTam Ha OTKa3 HACOCHOro

obopyaoBaHus

00O Hay4yHo-npousBoacTBeHHaa ompma “INMAKEP”
Appec: 452606, PP, Pecny6nuka BawkoptocTaH,
r. OKTA6pbLCKMn, yn. CeBepHas, 4. 7.

Ten.: (34767) 6-71-91, 6-63-64; o
R (34767) 6-75-15 E-mail: mail@npf-paker.ru




OnTummaauma 0obsibm Hedgotn. OP3, OP3 n «vHTEeNNeKTyanbHbIe» CKBaXKMHbI

BbILEPPKKM 13 OBCY>KLOEHWA

Bonpoc: Bbl xoTuTe, 4T06bI KnanaHbl Bawu 6bIAn He NPUBOAHbIE, MOTOMY YTO 3TO TPYAHO, a
4T06bI OHN paboTanu B KonebaTesbHOM pexxume. Ho Befib BOSMOXHO 3aCOPEHMe KnanaHa 1
.M. Bbl He nnaHupyeTe, BCe-Taki, aBapuiiHbIi MPUBOA UCMOMb30BATb AN 3TUX Lienein?

Mapat AmuHes: [naHnpyem. B npuHumne, cuctema JOCTaTo4HO YCTORYMBA K 3aCOPEHNIO, HO
Bcerga Ha 10 yaayHbIX cny4aeB MOXET 6biTb OfWNH HeyAayHblii B 3TOM CMbic/e. dT0 Haf0

Y4WUTbIBATb.

[lByxnakepHas KOMMOHOBKa ANA 3KCniyaTaumm CcKea-
XKMH FNYyOUHHBIMM HAacOCaMU C U30NAUMen HerepMeTUYHO-
CTW 9KCnnyaTaumoHHom KonoHHbl 2[NMPOK-YOKB-1 obec-
nevyrBaeT HaEeXHYI0 M30NALMIO MECTa HErePMETUHHOCTH,
NCKMoYaeT NpoBefeHne ANUTENbHbIX 1 AOPOrOCTOALLMX
PUP 1 moxeT akcnnyatuposatses ¢ LWIMH 1 YOUH asTo-
HOMHO, B K€CTKOW CLIerNKe C HAaCOCOM UV Yepes NOABNX-
Hoe repmeTtnyHoe coeanHenrne PKY, UIMM-5.

KoMMOHOBKa AN M30Nsummn HKenexallero HTtepsana
npw HacocHo akcnnyaTaummn ckaxknH 1MPOK-VHA-0
NMO3BONAET UCKIIOYUTL MHOMOKPATHOE NpoBeaeHme J0po-
roctosmx PVIP n nzonnposats, B TOM YMCE BPEMEHHO,

Mydhra pasbemnas ruapasnuyeckas MPr-89

17-9 MEXAYHOPOAHAOS BLICTABKA

HEDTb A TA3
4 HEDTEXMMUS

8-10

CeHTAbps
KasaHb, 2010

BLICTaBoYHbIN LEHTP
“KasaHckas ;;:glapﬁa-g _

Poccus, 4200!
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OTAEeNbHbIe NNacTbl Hanbonee NPOCTLIM N APAEKTUBHBIM
cnoco6om.

KINAMAHbI

B nakepHbIX KOMMNOHOBKaxX O4€Hb BaXXHO VMMETb BO3-
MOXXHOCTb MPU CHATUM UM MHbIX NOAOOHBLIX onepaumsx
BbIPOBHATL AABNEHME HAA 1 NOA nakepoM. [ns aToro nc-
noneaytotcs Hawu knanansl KMN3-115 n KMM-108 (cwm.
«KnanaHe! nepenyckHbie /s paboTsl C NOrPyXHbIM Ha-
COCHbIM 060pyaoBaHneM umm B KoMrnoHoBkax ans OP3
KI3-115 1 KIr-108»). KnanaHbl NO3BONSAOT Nepenyckatb
ra30XXMOKOCTHYIO CMeCb 13 3aTpybHOro B TpyGHOE mpo-
CTPaHCTBO, a Npu pabdoTe HaCOCHOro 060PYAOBaAHKSA B
KOMMOHOBKE C MakepoM MO3BONAOT YBENNYUTb HedTe-
oTAavy Npr3aboinHOM 30HbI MnacTa.

OpHa 13 Halmx nocnegHnx pas3paboTok — KnanaH
KOT-93, no3BonstoLLmMiA BECTU MPSAMYIO MPOMbIBKY MOIOCTA
3NEKTPOLIEHTPOBEXHOr0 Hacoca (CM. «KrianaH obpatHbii
Tpexno3nymoHHbii KOT-93»). Tpyn 3ToM B 00bI4HOM CO-
CTOSIHMM paboTaeT kak 0bpaTHbIf knanax, a nepenag Aas-
NEeHNs, HeoOXoaMMBIV ANS OTKPLITUA KnanaHa, perynnpy-
etca B AvanasoHe ot 9,0 o 15,0 Mla.

OOMOJTHUTEITbHOE OBOPYOOBAHWE

MydTa pasbemHas rugpasnmyeckas MPIM-89 nosso-
N9€T NPU OCNOXKHEHMSAX CO CKBAXKMHHBIM 000PYA0BaHMEM
n KonoHHon HKT pasbednHAaTb MX B MECTE YCTAHOBKM
MPI™-89. MydbTa yMeHbLUAET PUCK BOSHUKHOBEHMS ThHXe-
NbIX OCIMOXHEHWIA CO CKBaXKMHHbIM 060PYAOBaHNEM, NPU-
BOAMTCS B AeCTBME COPOCOM Lapa 1 co3aaHnemM aasne-
Hua B HKT 5,0 MIMa.

[TocnenHas 13 paccMmaTprBaemblx B HACTOALLEM MaTe-
puane pa3paboTok — pas3beAnHUTENb KOMOHHbI YHUBEP-
canbHbIr (PKY). IHCTpyMEHT ncnonb3yeTcs npu akenya-
TauMm HedPTAHbIX, Fra30BbIX CKBaXKMH 1 MPW 3aKkayke BOdbl,
obecneynBaeT NOABMKHOE rePMETUYHOE COeAnHEHNE
HKT npwu paboTe ¢ HKepacnonokeHHbIM 060pyA0BaHW-
em go 1500 mM. C ero noMOLLbIO MOXHO yCTaHaBNMBaTb,
pasbeanHATb U COeanHATL KONOHHbI HKT ¢ ocTaBnaembim
ABTOHOMHO B 3KCTTyaTtauyOHHON KONOHHE NakepHO-AKOp-
HbIM 06opyaoBaHeM.
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