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SAIIUTA NOI'PYKHBIX HACOCOB THUIIA 31B OT ABPASUBHOI'O
N3HOCA C IIOMOLIBIO BAKYYM - THAPOLIUKJIOHA

W3BecTHO, UYTO CYIIECTBYIOUIME HACOCHBIE YCTAaHOBKH IEHTPOOEKHOr0 IeWCTBHUS (IIOTPYKHBIC
Hacocel Tuna J1B) He npucnocobiieHsl i paboThl B YCIOBUSAX IMyCTBIHHOW M MOJYMYCTBIHHON 30HAX
peciyOJINKH, T.K. OHU YyBCTBUTENBHBI K 3arpsa3HEHUIO pabouei ®HUIKOCTH, OCOOEHHO MPH COICPKAHUH
MexaHudeckux mnpumecerr 6omee 0,05% mno macce.llo 3Toi mpUYMHE OHM YACTO BBIXOAAT M3 CTPOS, HE
obecrieunBalOT TMAaclOpTHBIE pabouue XapaKTepUCTHKH Hacoca. BoccTaHoBieHne uX Tpedyer
3HAYUTENLHBIX 3aTPaT, T.K. KallUTaJbHBIH peMOHT Hacoca tuna DB ooxomgutcs B 70-80% ero 6a3oBoii
croumoctd. HecBoeBpeMeHHOe oOecriedeHHe HaceleHHBIX MYHKTOB NHTHEBOH BOAOH MpEMsSTCTBYET
PEIIeHUIO COLMAILHOM 3a/1a4i OOJBIION 3HAYUMOCTH.

TexHudeckasi CyIHOCTb pa3pabOTKW, YCTpaHSIOMIEH 3TH  HEJOCTAaTKH, 3aKII0Yaercs B TOM, 4YTO
YCTAHOBKA B OTJIMYME OT CYIIECTBYIOIMX HA BCACHIBAOIICH JWHHUM CHA0XKAETCS BaKyyM - THAPOLMKIOHOM,
WUMEIOIIHUH MyJTBII00TCACHIBAIOIIYIO0 TPYOY, THAPABIMYECKH CBSI3aHHYIO C THAPOJIEBATOPOM, PACIONOKEHHBIH
Ha BBIXOJIE HAacoca, MPUYEM LMIMHAPHYECcKas 4acTh CHaO)KeHa MaKepHBIM YCTPOWCTBOM B BWJIE SNACTUYHOH
MaHXeTbl, umetomiel mpopesu (matentsl PK Ne10946,16859).O0umit Bu ycTaHOBKH ITOKa3aH Ha puc. 1.

VYcraHoBka pabotaer ciemyronmM obpasom. [lpu mycke Hacoca Hm B paboTy KHMIKOCTH C
MeXaHMYECKHMHU MTPUMECSIMHU MOCTYIAeT Yepe3 OTBEPCTUSI B THIPOUMKIOH [11 , T.K. cTBON CKBakuHBI CK
IIEPEKPBIT NAKEPHBIM ycTpokcTBoM IIr. B ruapounmkioHe, BcacblBaeMas KUJIKOCTb, 3a CUET CUJIIBHOTO
BpalllaTeIbHOTO JBIKEHHS, JETUTCS Ha )KHUIKYIO U TBEpAYIo ¢a3bl. TBepble YacTUIBI 0TOPACHIBAIOTCS K
BEpLIMHE KOHYCA U CKAaIIMBAaIOTCS B KaMepe CTYIIEHHUS, a OCBETJIEHHAs YaCTh Yepe3 CIMBHYIO TOPJIIOBHHY
THJIPOLIMKIIOHA OTCACHIBAETCS MOTPYKHBIM HAacoCOM W TOAAETCsl Ha MOBEPXHOCTh morpebutemnto. [Ipu
3TOM HE3Ha4yHTellbHasl YacThb BOJbI, IPOCAYHMBASACH Yepe3 MPOpe3n TMOKOH MaH>KeThl, COXpaHSET ee B
ypaBHOBEIIEHHOM cocTosiHuH. CrymeHHass wMacca U3  Kamepbl CTyIIEHHS 9XKEKTUPYeTcs 0
nyJibliooTcackiBaromeld Tpyoe TT rTuaposneBatopoM [ Ha MOBEPXHOCTh, MHHYS pabodme OpraHbl
Hacoca.

OObekTOM — HUCIBITAaHUST OBbLT MPUHAT Bomo3abopHas ckBakuHa Ne3 yuactka «Cesep» ['KIT «bacrayy.
InyOuna ckBaxkuHbl cocrapiasiia 210 M wu OHAa MECKOBAJIA,0CO0CHHO  TTPU YCTaHOBKE
BBICOKOITPON3BOIUTEIBHBIX HACOCOB.

Ucnwitanus Hacoca DIIB 10-63-110,cHa0xeHHBIN THIPOIMKIOHOM OBUIM MPOBEICHBI C IIEIBIO
YTOYHEHHUSI €ro HallOPHO-PACXOAHOM XapaKTepUCTUKU. MchbITaHWs MPOBOAMINCH B COOTBETCTBHUU C
tpedoBanusimu ['OCT 6134-71 "Hacocel muHamudeckue. MeTo/ sl uCIbITaHu ",
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Puc.1. KoHcTpyKkTHBHAs cxeMa M ONBITHBIN oOpasen Hacoca tura D1IB cHaGxeHHOTrO
C BaKyyM - TUIPOIIMKIIOHOM
T'y—euopoyurnon; I'—eudposneeamop; Hn-noepysicnoit nacoc,



Tn — nynonoomeoosiwyas mpyba, Ily — naxep, Ck — cxeasicuna

Jnst mpoBeeHrs ONBITOB BHaYajle U3 CKBAKMHBI BHITACKMBAJICS paHEe yCTaHOBJIEHHBIH MOTPY>KHOM
Hacoc. Ha moBepxHOCTM K Hacocy coenuHsIach TMAPOLMKIOHHAs Kamepa M THAPOIJIEBATOp. 3aTeM
YCTaHOBKA C TOMOIIBIO aBTOKpaHa OOpaTHO OIMycKajlach B CKBaXHHY Ha TIyOuHy 25 MeTpoB H
BOJIONIOIbEMHAsT TpyDa kKecTKo (puKcHpoBasiach CIeNUabHBIM XOMYTOM Ha OTOJIOBKe. BepxHUil KoHel
BOJIONIOIBEMHON TPyOBI HaNpaBIsICS COPOCHOMY JIOTKY JUIsl OTBOAA BOJIBI, @ ITYJILIIOOTBOISIINH IILTAHT —
K oTBaiy.CTaTHUecKUil ypOBEHb BOJbI B CKBa)XXHWHAX cOCTaByAeT 3...4 M, a TUHAMHYECKOE MOHM)KEHHE
kosieonercs B npeaenax 10...13 m.

l'eomerpuueckne mapaMeTpsl arperara C BHCSYAM THAPOIMKIOHOM W MaHXeTOH ObLIH
CIeNyIoUMe: TUaMeTp MUIUHIPUIECKON YacTH TUAPOIUKIOHHONW KaMmepsl 300 MM (IIpu 3TOM auaMeTp
AMAaCTHYHON MaH)XeThl IPUHUMAJICS, HCXO/Isl U3 BHYTPEHHETO AUaMeTpa CKBa>KUHBI), AHAMETPHI CTUBHOTO
naTpyOka u neckoBoro orsepctusi — 240 MM 1 50 MM. BxoaHbie naTpyOKH THAPONMKIOHA BHIMOTHEHBI B
JIByX BapuaHTax: LIENEeBUIAHBIMU U B BUJE BhICTyNOB.Pa3meps! mocneanero Bapuanta — 30x220 mm.
IunpourknonHas kamepa ObUTa MOJBEIIEHA K JIBUTATENIO HACOCAa C MOMOIIBIO KPOHIITEHHOB, BBICOTOM
250 mm. OOmasi BbICOTa OYMCTHOrO armapara (THAPOLMKIOHA) paBHsulack 610 MM. Jlns BwiHOCA
CTYIIEHHOM Macchl Ha MOBEPXHOCTh OBUI MCIOJIB30BaH T'HIPO3JIEBATOP, YCTAHOBJICHHBIN HA HAIOPHOM
JIMHUH TTOTPYKHOT0 Hacoca.

CrymenHass Macca M3 KOHMYECKOM YacTH THAPOLMKIOHA BcachblBalach TMpH  MOMOIIU
MYJIBIIOOTBOSIIEH TPYOBl, BEpXHHUH KOHEl| KOTOPHIH COEIMHEH K NMPUEMHOH KaMmepe THApodJieBaTopa, a
HIDKHHH — K TEeCKOBOMY MarpyOKy ruaponukioHa. OHa Oblla HM3rOTOBIEHAa W3 TPYOBI C JHAMETPOM
20MM.Pe3ynbTaThl UCHBITAaHUS — THUAPOLMKIOHHOIO BOJOOYKCTHOI'O YCTPOMCTBA B IPOM3BOICTBEHHBIX
YCIIOBUSIX MPUBEICHBI B Ta0I. 1.

Tabnuua 1. U3mMepeHHble BeTUYHHBI H Pe3yJIbTAaThI HX 00padOTKH

No u3m. T, c Pwm, m.B.CT. Q, n./c. H, M [Ipumeuanue
1 co 138 0,00 138,75
2 95,2 130 10,50 130,84
3 70,5 120 14,18 120,91
4 57.3 110 17,45 111,00 3anBiKKa sakpeITa
5 57,6 110 17,36 110,99
6 51,5 100 19,42 101,05

[Tpomomxenue TadmuIs 1

47,1 90 21,23 91,11
8 43,5 80 22,99 81,17

40,6 69 24,63 70,23
10 40,9 69 24,45 70,23
11 42,6 75 23,47 76,19
12 45,4 85 22,03 86,14
13 49,1 95 20,37 96,08
14 52,4 105 18,45 106,02
15 63,2 115 15,82 115,95
16 81,1 125 12,33 125,87
17 134,2 135 7,45 135,79
18 co 138 0,00 138,75

C uenpto GoJee TOYHOTO OMpEAENECHHUS HAmopa MPH HOMUHAIBHOW Mojade Oblla paccuuTaHa
aHaMTUYecKas: XapaKTepUCTHKa Hacoca Uil pabodero ydacTKa XapaKTepPUCTHKH 10 METOMY




HaWMEHBIIUX KBaJpaTOB. B T1abn. 2 mpuBeAcHB CpaBHEHUE ONBITHBIX W BBIYUCICHHBIX IO
AHAJIMTUYECKON XapaKTEPUCTUKE 3HAUEHUH HAIopa.

Tabnuna 2. AHAJIMTHYECKAs XapaKTePUCTHKA HACOCa

Ne /it Q, n./c. Hom., m HBbI4., M H, %
1 14,18 120,91 120,84 -0,06
2 15,82 115,95 116,37 0,36
3 17,36 110,99 110,82 -0,16
4 17,45 111,00 110,45 -0,49
5 18,45 106,02 106,10 -0,07
6 19,42 101,05 101,35 0,30
7 20,37 96,08 96,20 0,13

[lpr wucCHBITAHUSX YCTAHQRIEHO, YTO MPOUCXOMUT CHUKECHUE MEPErpy3KH SJIEKTPOABHTATENS.
V 1enbHbIE pacxojl MeKTposHepruy Ha 1 M° Bojel komebancs B mpexenax 0,11...0,12 kBr/m’, uTo He
MpeBbIIaeT IOKa3aTelnss HACOCHOro arperata 0e3 THApouUWKIoHa. He MeHee BaXHBIM MOMEHTOM
BHEJIPEHUS SIBJISIETCSA TAKXKe TO, YTO JIOTONHUTENBHOE CHA0KEHNE HACOCHBIX arperatoB TUAPOLUKIOHAMH
HE MPEISATCTBYET MOIKIIOUEHHIO HX K CXeMe OSCKOHTaKTHOro aBToMaTHueckoro ympasneHus CAYHA.
['panynoMerpuydeckuii cocTaB MecYaHbIX OTIOXKEHWUH, BEIHECEHHBIX THIPOIJICBATOPOM Ha MOBEPXHOCTH
W3 CKB2KMHBI COCTOMT U3 cpenHe3epHUCTHIX (31,2 %) u kpynHo3epHHCTHIX (48,6 %) TIecKoB.

OmnbITHl MMOKa3allk, YTO Yepe3 CIMBHOM MaTpyOOK TMIAPOLMKIOHA BBIHOCATCS TOJBKO MBUICBATHIE
necku ¢ pazmepamu 0,005...0,05 Mm. DTu nopojpl, HMEIOIINE HANMEHBIIYIO a0pa3UBHOCTD, TPAKTHYECKH
HE MOJIBEPTraroT U3HOCY OCHOBHBIE Y3JIbI U JIETaJIH MOTPYKHOI0 Hacoca.

B nepuon ucnbITaHUl ¥ BHEAPEHUS, 32 CUET YAyUIIEHHs YCIOoBUN paboTH (3aluTa OT MMonajaHus
MeXIpUMeced, CHATHE Teperpy3Kd JIEKTPOJABHUraTelsi) HaOII0AANOCh TMOBBIMIEHHE CPOKa CIYXKObI
MOTPYKHBIX HACOCOB.

BbIBOJbI:

1. PacxoHO-HaMOpHBIE XapaKTePUCTUKK 0a30BOr0 MOrpyKHOro Hacoca J1[B

oGecrieunBaloTCs B MOTHOM Mepe ( pacxos Boasl 118 m/u, Harop — 58-60 M.);

2. Tleperpy3ku Ha 3JEKTOPOIBUTATEIb HE OOHAPYKEHBI (ITOKa3aHUs aMIlEpMETpa HAXOAATCS B
JIOMYCTUMBIX Tipezenax -68-71 amrep);

3. CreneHb OYMCTKH BOABI  cocTaBiisieT -86-95%.HeynaBnuBaeMble 4acTU B BHUAE TVIMHHCTBIX
gactull (MeHee 50,0 MUKPOHOB) HE BBI3BIBAIOT a0pa3uBHBINH H3HOC DJIEMEHTOB HACOCA;

4. Hanuuue pe3sMHOBOrO Makepa Ha IMIIMHIPUYECKON YacTH THIPOIUKIOHA TIO3BOJISECT CHU3HUTH
BHOpAIHMIO 0COOCHHO B MOMEHT 3aITyCcKa IIOrpy»KHOr0 Hacoca B padory.

Pe3srome
Basamamana cy KypaMmblHIa KyMbl 0ap yHFbIMajapra opHajackaH JOL[B Ttumrec cammansl copanTtapabl
abpa3uBTi KakallyJaH CaKTay[AblH THAPOIMKIOHIBIK OICIHIH JKYMBIC iCTEy NPHHIMII KapacThIpbUIFaH. Bakyym
- TUJIPOIMKIIOHMEH JKOabIKTamFan J1[B-10 Mapkaiel camMmaibl COPAIThl OHJIPICTIK JKaFmaila CHIHAKTaH OTKEpPY
HOTWDKENEpl KeNTipijireH.
Summary
The report outlines the principle of gidrociklonnnogo submersible pump type of protection method ECV
from abrasion on peskuusih wells. The results of testing a submersible pump brand ECV-10 fitted with vacuum-
gidrociklonom in production environments.

Ka3HTY um. KA. Camnaesa Tlocmynuna 28.08.11 .






