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HedTerazoBasi MpoMbILLNEHHOCTb BKJIIOHAET B ce0S TPU OCHOBHbIX cekTopa: Passeaky, Jobbivy n TpaHCNOPTUPOBKY/
nepepaboTky. Onepaumnn No passeake 0ObIYHO BKIIIOHAIOTCH B chepy A00bIHN.

CekTop pasBenkm 1 Oo0bl4M BKIIOYAET MOUCK MNOTEHUMasbHbIX MOA3EMHbIX U MNOABOAHbLIX MECTOPOXAEHUN HedTu
1 rasa, bypeHue pas3BenoyHbIX CKBaXUH 1 NOCNEayoLLY0 3KCMyaTauuio CKBaXXUH O 3BNEYEHUS U NOOHATUS Ha
NOBEPXHOCTb CbIPO HEDTU N/ NpupoaHOro rada. Cbipbe, Takoe Kak cbipast He@Tb, MPUPOAHbIN rad 1 XXMOKOCTU U3
NPUPOAHOro rasda, XPaHaTCsl, AOCTaBNATCA HA PbIHOK M TPAHCMOPTUPYIOTCS nepen 06paboTKOM 1 MpeBpaLLLEHNEM B
KOHe4YHble NMpPpoAayKThbl.

CekTop TPaHCNOPTMPOBKU 1 NepepadoTky BKIItoHaeT HedTenepepabdaTtbiBaoLme 3aBoAbl, HepTEXMUYECKMe 3aBObl,
pacnpegeneHne HedTenpoaykToB, NPeanpPUaTUs No Npoaaxe 1 pacnpeaeneHmio NpMpPoaHOro rasa.
MpOMBILLNEHHOCTb MO TPAHCMOPTUPOBKE U NepepaboTke 0OCyXMBaeT NoTpebuTeneit, KOToPbIM HEOBX0AMMbI ThICAYN
NPOAYKTOB, TakMx Kak OEH3MH, AN3eNbHOE TOMIMBO, TOMIMBO OJ19 PeakTMBHbIX ABUraTesnei, neyHoe Tonameo, achansr,
CMa304Hble MmaTtepualibl, pe3nHa, nN1acTtnk u MHorme gpyrue.

B1HTOBbLIE HACOCHI UCMOJBL3YIOTCS MO BCEMY MUPY B HEDTEra3oBO NPOMbILLIEHHOCTM A4S paboTbl C CblpO HEDTLIO,
3MYJIbCUSIMU, NOMNYTHO A006bIBAEMOI BOAOW, MyNbTU(PA3HLIMU XNUAKOCTAMU C BbICOKMM COAEP>XXaHMEM rada, a Takxe c
NPOMEXYTOYHLIMU U KOHEYHbBIMMW XUOKMMW NPOAYKTaMMU.
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MHorodasHble HaCOCbl 1 CUCTEMBI UCTOMNBL3YKOTCS MO BCEMY MUPY AJ151 pab0Tbl C HEOOPaBOTaHHOW NPOAYKUMEN CKBAXMHbI C
o6bemHon goneii rasza (GVF) ot 0 no 100 %, nponsBoguTensHocTbio 20 4000 m3/4 1 nepenanom gasnerns fo 100 6ap. Cepauem
CUCTEMBI IBNSIETCH MYNbTUdA3HbIA HACOC, OCTalbHOE 060PYA0BaHME BKJIOYAET MOHTaXHYIO paMy Cana3oqyHoro Tuna, NpuBoabl,
npunbopskl, TPY6ONPOBOAbI C KnanaHamMu, BCNIOMOraTesibHble CUCTEMbI 1 yNpaBnsioLlee 000pyL0BaHNE.

Hacocbl MOryT UMeTb NPUBOL, OT 3NeKTpoABUraTenel, AN3enbHbIX ABUraTeneli, ra3oBbix ABurateneit unu TypovH. MynstndasHoie
HACOCHbIE CUCTEMbI 23pabOoTaHbl /15 PabO0Thbl B XECTKMX OKPY>KAIOLLMX YCIOBUSIX HA YAANIEHHbIX 6eperoBbix NoLaaKax uim MopCcKmnx
nnatdopmax 1 nogBoaHoOro 6a3nposaHus.
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OMHorodaszHblit noakauneaoLwmii Hacoc L4 HeoGpaGoTaHHas npoaykuys
CKBaXXWHbI NeperoHsieTcs MHorodasHblMy Hacocamn cepuin L4 fo LeHTpanbHOM
YCTaHOBKM Mo noarotoke. MHorogasHble HACoChl C MX CMOCOOHOCTLIO paboTaTb
npu” HN3KOM BCacbliBaloLWem gaBieHnn 1 obecneyrBas BLICOKUM nepenag gaBneHuns
mnoeanbHbl Anga rnpMMeHeHna Ha KpaeBblX N UCTOLALWKMXCA MECTOPOXAEHNAX.
BHelHWe cucTeMbl ynpasieHus XUAKOCTbIO rapaHTUPYOT 6€30TKa3Hyio paboTy B
cnyyae Hanm4mg OByxdasHoro B Te4eHne NpoaosiXnTENbHbIX OTPE3KOB BPEMEHN.

© MHorodasHblit Hacoc L4 ¢ TennoBoit nsonsumeii MHorodasHsie
HaCOCbl C I/I30J'I'r'|LI,VIeI7I MCNOJIb3YIOTCHA B Clly4adX, Korga CUCTeMbl YCTAaHOBJIEHbI
BHE MOMeELLIEHMS B HEONaronpusiTHbIX OKpyXatoLLmx ycnosusx. Msonauus
HacocoB, TPYOOMNPOBOAOB M OCHALLIEHMS, a Takke 0borpes obecrneymBaioT
GecrnepeboliHyio paboTy B Cliyyae BHE3amnHbIX 3aMOPO3KOB MU XOSOAHbIX
nepmnoaoB B 3UMHME MeCALLbl.

o MHorodgasHbin Hacoc Leistritz L4 pna mopckux nnatgpopm
MHorodasHble HacoCHble cucTeMsbl Leistritz Gnarogaps manon 3aHMMaemon
niowanM M MajsioMy BECY XOpPOLIO MOAXOAAT AN YCTAHOBKM Ha MOPCKUX
nnardopmax.

CanasoyHasg KOHCTPYKUMS 1M pa3MeLLEeHEe BCMOMOraTesibHoro 060pyaoBaHus
NO3BONSIOT MPUCNOCOOUTL  CUCTEMY Kak K 6GonblwuvM  O06bIBAOLWMM
nnatpopmam, Tak 1 K ManeHbkM 6ypoBbIM NaaThopMam.

® L4 pna xuMnyeckux peareHToB

Bo Bpems cenapaumm metaH/TpuaTtunenrnmkons (MEG/TEG), nasnekaetcs n3
rasa v 3aka4yvBaeTcs 06paTHO B CKBaXUHY. BMHTOBbIE Hacockl cepun L4
MCNONb3YIOTCHA B AAHHOM MpOoLEecce cenapaumm 1 Ans BO3BPaLLEHS
aHTHUOONeaeHNTeNs B HarHeTaTesbHyl0 eMKOCTb.

OHacoc L4 OJI9 NNacTOBbIX BOA

MonyTHas Boga MM HarHeTaemasi BoAa 0OObIYHO BblKayMBalOTCs BMECTE C
HedTbIO 1 ra30M 13 CKBaXKMHbI UM KyCTa CKBaXXMH. Tak Ha3biBaemMasi nonyTHas
(nnactoBasi) Bopa oTaensietca u  obpabaTbiBaeTcs AN MUHUMU3ALMU
KOHEYHOro coaepxaHms HedTU M TBepAblXx KOMMOHEHTOB. Hacocbl L4
MCMNONb3YIOTCS OJ1 3aKayku MaacToBOW BOAbI B XpaHUNLILA, YTOObI BbITECHUTb
HedTb HAa NOBEPXHOCTb.

OHacoc L4 OJ19 OTXOA0B U ApeHaxa

Cuctembl paboTbl C OTXO4AMMU U APEHAXOM UCMNONL3YIOTCS A5 cbopa yTeuek n
LpeHaxa OT CTaTMYeCKOro Uin AUHaMm4eckoro 000pyaoBaHUs Ha 4OObIBAKOLLINX
obbektax. Cucrtembl MoOryt OblTb  OTKPbITBIMU  WAW  3AKPbITbIMU.
[Opn3oHTanbHble WM  BepPTUKasbHblIE HACOCHI L4 wncnone3dyoTca  ons
nepekavykym 9TMx CMeCelr BOAbl, YrNeBOAOPOAOB U TBEPAbIX KOMMOHEHTOB B
cenapaTopbl WY A5 3aKauyky B MarncTpasnbHY JIVHUIO.

@ Hacoc L4NG ans xumpearenTos

By

© BeprukanbHbiii Hacoc LANT
/15 OTXOA0B 1 ApeHaxa



CenapupoBaHHas cbipas HedTb XPaHUTCA Ha O0ObIBAIOLLEN Mnowanke nepen TPaHCNOPTUPOBKOM. M3 xpaHunuwa cbipas HedTb
OyneT nnbo nepekadaHa nNo HedpTeENPOBOAY Ha nepepabdarbiBalOLLMA 3aBOA, NMOO 3akavaHa Ha KOpabnuv, Xene3HOOOPOXHbIE UK
aBTOLMCTEPHbI. YTOObLI 06ecneunTb 6e30MacHOe N HAAEXHOE XPaHeHVEe CbIPO HedTU, ANA TPAHCNOPTUPOBKN HEDTU U OYUCTKU
MCMNOJIb3YIOTCS BUHTOBbIE HACOCHI.
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Chblpasi HedpTb @ LUupKynauyoHHbI HACOC ANs ChIPOl Hed Ty (A Pesepsyap ans xpaHeHus
mmm OcTatok @ Hacoc ons nycka maructpanm ©® LobbMa
@ Hacoc pgona nepekadky CbIpon  HepTU
@ 3auncTHOM Hacoc Leistritz s cbipoii HedT
@ Hacoc moiikn pesepsyapos



(I.l.upxynnuuouuble Hacocskl L3 u L4 ana ceipoii HedpTn Ocenarve
napaduHa 1 NHbIX BELLECTB Ha BHYTPEHHEN MOBEPXHOCTU YMEHbLUAET
HOMUHaJbHbIM AnameTp HedTenpoBoaa Cblpoii HePTU Ha yHacTke A00bIHN.
B1HTOBbIE HACOCHI MCMONBL3YIOTCA A1 PETrYNSPHON NPOMbIBKM TPy6onpoBoaa
Cblpon HEDTHIO N3 pPe3epByapoB A1k XpaHeHus. [ToMrumo HacocoB cepun L4,
BO MHOMMX 061aCTAX UCMONb3YIOTCA HACOChI cepuun L3 ¢ BUHTamMum 1
HaNpaBASIOLWMMY BKIAAbILLAMY CAELNanbHON KOHCTPYKLMNA.

@Hacochkl L3 u L4 ana nycka maructpanu

TpeXBI/IHTOBbIe HaCOCbl BbICOKOIo AgaBiieHnsa cepumn L3 wnn JBYXBUHTOBbIE
HaCOCbIl BbICOKOIo gaBJieHUAa cepumn L4 YCTaHaBJZINBAKOTCA B Ka4eCTBe MyCKOBbIX
MarmctpasibHbiX HaCOCOB. 9T Hacochl H606XOD,VIMbI, Korga OCHOBHbIE
HedTENPOBOAHBLIE HACOCHI HE MOTYT NMPEO0L0NeTb NOTEPU TPEHUS BO BPEMS
nycka cblpoit Hecd T B Tpy6onpoBoae. Hacockl NMPUMEHSIOT B cUCTEMaX C
nasneHvem nognopa ao 100 6ap.

©Hacocsl L2, L3 u L4 ans nepekayku cbipoit HepTu 4 noaasm
Cblpot HedTM No TPYOONPOBOAAM K NepepabaTbiBAOLLM NPEeanpuUaTUSaM,
KopabnsiMm, XXene3HOL0POXHbIM UM aBTOLMCTEPHAM TPebyloTCs HacoChl AN1s
nepekayku cblpoit HedTn. BUHTOBbBIE HACOCHI CMNOCOOHBLI PaboTaTh B LUMPOKMX
[vana3oHax BA3KOCTW 1 AasneHus npu pacxogax oo 4000 m3/4. BuHToBbIE
Hacocbl cepun L4 06bIMHO MCMOMb3YI0TCH Kak HAaCOChI AJ1si epekayku Cbipoi
HedTU. TPEXBMHTOBbLIE HACOCHI cepun L3 1 ABYXBUHTOBbIE HACOCHI cepumn L2
MCMNONb3YITCS AJ1si 0COObIX YCOBMIA NepeKayKu.

O 3auuncrHoii Hacoc Leistritz L4 ans cbipoit HedTh

BonbLune Hacockl 41k nepekadku CbipoiHEDTU C 60 LLLNM NMPUCOEANHUTENBHLIMU
pa3mepamu niioxo NOAXOAAT AJiA NMOJIHOMO ONOPOXHEHUSA pe3epByapos. B aTom
cnydae crnenyeT UCnosib30BaTh HEGOMbLLNE BUHTOBBIE HACOCHI cepuin L4, kak
MOrpy>XHOM KOHCTPYKLMK, TaK U CyXOn yCTaHOBKW. Bnarogaps sennkonenHom
BCaCbIBaIOLLLE CMOCOBHOCTM OHY yAANSIOT TSHXKESble NPOAYKTbI C BbICOKOM
BA3KOCTbIO 1 BICOKMM COAEPXaHNEM TBEPAbIX KOMMOHEHTOB CO AHA
pe3epByapoB ans xpaHeHus. CneupanbHas KOHCTPYKUMS BUHTA U LUMPOKNIA
OManasoH PeryanmpoBKM CKOPOCTU CHUXXAIOT 3HaYeHust Tpebyemoro nognopa Ha
BcacblBaioLLLem natpybke aTvx Hacocos (NPSHR) a0 MuHuMyma.

OHacoc L4 AN MOMKU pe3epByapoB

PesepByapbl 019 XpaHEHUST CbIPON HEPTU LOMKHbI PEryASPHO OYULLATLCS.
BuHTOBBIE HACOCHI cepun L4 cnpaBnAarnTCAaA C I'IOJJ,O6HbIMl/I OCTaTkKaMu,
3a4acCTyio MMeLwnmmn BbICOKYIO BA3KOCTb W cogepXxawmnme TaxXenble
Hed)TﬂHbIe ocaaknm n TBepable KOMMOHEHTHI. Cneu,maanoe NMOKpPbITE BMHTOB
kapbuoom BonbdpamMa u KobanbToBONMbGPAMOBOE MOKPbLITUE Ha BTYJKax
3almuaoT HaCcoCbl OT 4pe3MepHOro M3Hoca M 3HaAYUTEJSIbHO YyBENUNYMBAIOT
aKcnayaTaunoHHbI pecypc.

o Hacoc L4NG ans movikv pe3epByapoB




Chipyto HedTb HEOOXOAMMO NEPEBE3TU C MecTa J00ObIYM B KOHEYHbIM MYHKT HA3HA4YeHUs UK Ha nepepadaTtbiBaloLWmii 3aBO4,. ITO
0ObIYHO BbIMNOHAETCS HAa MarncTpasibHbiX HeTENPOBOAAX C MOMOLLbIO MOAKAYNBAIOLLMX HACOCOB UM BCTIOMOTraTesIbHbIX HACOCHbIX
CTaHUMn. AnbTEpPHATMBHBLIM BapUaHTOM SIBJIIETCSA TPAHCMOPTUPOBKA Cbipoi HedTn Ha Kopabnisx, aBTO- UM XEeNe3HOAOPOXHbIX
LUMCcTEepHaXx, ec/iM HeT NPSIMOro A0CTyna K nepepabdartbiBalolleMy 3aBoay. B aTmx cnyyasx ceipas HepTb B TEHEHUE KOPOTKOrO
BPEMEHN XPAHUTCSH Nepes KOHEYHOW OTrPY3KON,/TPaHCNOPTUPOBKOWN.
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== Cbipasi HepTb @ BOPTOBOI HACOC [JIsi MEpEKaYKyi TPAHCTIOPTVPYEMON ChIPOI HEDTK @ BcrnomorarensHas (A0XVMHas) HACOCHAs CTaHLIUS
@ Hacoc ans sarpysku/pasrpy3ku Cbipoii HedbTn O Pesepsyap anst xpaHeHUst
© MMoaxaumBaOLLMIA HACOC 7151 CbIPOV HedTU
@ Hacoc ans 6eperoBoi nepekadku Chipoi HedpTn
O 3aunCTHOV HACOC OISt CLIPOiA HedbTU
O LIMpKyNSILWOHHBI HACOC 1S ChIPOWi HehTH



%opTonble Hacocbl L4 u L5 nopaum oTrpy>kaemoi cbipoii HedbTun

BuHTOBbLIE HAcOChl MCMNOML3YIOTCS NpU pPaboTe C PasfMYHOM HEOUULLEHHOM
cblpoli HedTblo. OObIMHO MCMONbL3YTCA Hacocbl cepuil L4 u L5. OHun
BbIMYCKAIOTCSA KaK B MOrPy>KHOM BapuaHTe, Tak 1 Ans MoHTaxa Ha nanybe. OHu
TaKke MoryT GyHKUNOHMPOBATb Kak 3a4MCTHbBIE HACOCHI.

@Hacockl L2, L4 n L5 3arpy3ku,/pa3rpy3ku cbipoii HedTu 3arpyska
1 pasrpyska Cbipo HedTN C aBTO/XKEeNe3HOOO0POXHbIX LIMCTEPH Unn kopabnen
9TO TUMUYHOE NPUMEHEHNE BUHTOBbIX HACOCOB cepuin L2, L4 n L5. 3Tu Hacochl
MoryT paboTtaTtb Bcyxyto (L2 u L5 orpaHuyeHHoe Bpewms). OHu obnapatoT
camMoBcachlBaloLLLen CMNOCOOHOCTbIO M MOryT CNpaBUTbLCS C OnpeneneHHbIM
KOJIN4ECTBOM TBEPLbIX KOMMOHEHTOB.

Onoakauneaowmii Hacoc L3

TpPEexBMHTOBbLIE HACOCHI BbICOKOrO AaBieHns cepun L3 xopollo noaxoaaT ans
Cco34aHus noanopa B TpybonpoBOAax Ha HACOCHbLIX CTaHUMSX. VIX KOHCTPYKLMS
no3BonsieT paboTaTb C CbIPON HEDTHLIO C LUIMPOKMM AnanasoHOM BSA3KOCTEN U
cO34aBaTb BbICOKME Nepenaapl AaBAeHNa, Aaxe npu nepekayke o4eHb Nerkom
HedTN.

OHacocs! L3, L4 u L5 pna GeperoBoii nepekayku cbipoii HedTtun

BuHTOBbIE HAacockl cepun L3 ncnonb3yoTes oas nepekavykm kak nerkom, Tak u
TSXXENOW Cbipo HedTU B pasnunyHble MecTa xpaHeHud. Hacocel cepuin L4 n LS
MCMONb3YIOTCHA NPY 6ONbLUMX 3HAYEHUSAX Npou3BoauTeNbHoCTN — Ao 4000 m3/
4.

©@3auncTHoii Hacoc L4 ans cbipoit HedTH

[MpoaykT, ocTalwmnca Ha OHE Pe3epByapoB OIS XPAHEHUSA CbIPON HedTU,
0ObI4YHO TAXESbIN, UMEET BbICOKYH BA3KOCTb 1 COAEPXUT TBEPAbIE
KOMMOHEHTbI. HN3KOCKOPOCTHbIE BUHTOBbIE HACOCHI CepuK L4 C BbICOKON
BCaCbIBalOLLEn CrOCOOHOCTbLIO 1 BO3MOXHOCTbIO pab0Thbl BCYXYO
npennoyTUTENbHbI ONS 3a4NCTKM pe3epByapoB. Perynvpyemasi CKOpOCTb M
crneumanbHas KOHCTPYKUMS BMHTA rapaHTMPYIOT MNPEeBOCXOAHbIe 3HaYeHus
NPSHR.

Q.l,upl(ynﬂu,uouuble Hacocbl L2, L3 n L4 pna coipoii HepTH

Colpas HedTb, xpaHsilLlasica B pe3epByapax, [A0JKHA LMPKYIMpPOBaTb BO
n3bexaHne cenapaumm u Ans nopnepxaHvus temnepartypbl. Kpome Toro,
TPpyOONpPOBOA, CUCTEMBI LOMKEH PErYNIIPHO NPOMbIBATLCS A1 NPEAOTBPALLEHNS
OT/NIOXEeHUST napadurHa WM UHbIX BELLECTB, YMEHbLUIAIOLWMNX HOMUHASbHbIN
amnameTp. BuHTOBbIE Hacocbl cepun L2, L3 mn L4 wucnonb3yiotcs ons
obecneyeHns UMPKyNsuMM npoaykta no cuctemMe TpybornpoBOAOB W/wnn
oborpearenei.
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HeobpaboTaHHasa cbipasd HedTb NOANEXUT nepepaboTke B NOTpebuTtensckne HedTenpoaykTbl. AT nepepaboTaHHbIe MPOAYKThI
00bIYHO NOAPA3AENSAIOTCS HA TPY KaTeropun:

Jlerkve pucTnnnsTbl (CXUXKEHHbIN HedTAHOM ra3, 6eH3uH, HadTa), cpeaHne OUCTUIIATbI (KEPOCUH, AM3EIbHOE TOMINMBO) U TSXKESble
ONCTUNNATBLI/OCTaTKM (Ma3yT, CMa304HbIe Macna, napadviH, ryapoH). OT pas3rpy3ku HeobpaboTaHHON HedTU A0 3arpy3Kn KOHEYHbIX
NPOAYKTOB, BUHTOBbIE HACOCHI UCMOJIb3YIOTCH Ha Pas3nnyHbIX paboTax Ha HedTenepepabdbaTbiBaOLLMX NPEANPUATUSX.

Pe3zepByapHbiii napk cbipoi HedTh Pe3epByapHbivi napk oTrpy)xaemMomn
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OHacocbi L2 L4 A9 pa3rpy3ku cbipoit HepTU n

(7] 3arpy3ku KOHe4YyHoro npoaykra

[nsa poctaBkn Ha HM3 HeobxoanmMo pasrpyxaTb C XKene3HO40POXHbIX LMCTEPH
1N 3akadmBaTtb ¢ 6eperoBbix A400bIBAIOLLMX NNOLWAA0K Pa3INYHbIE TUMbI CbIPOY
HedTH. KOHeYHblE MPOAYKThI 3arpyxatoTcs Ha Kopabnuv, Xene3HoO40POXHbIe
WA aBTOUMCTEPHbI. [na oboux BuaooB paboT [ABYXBUHTOBLIE HACOCHI
cepuin L2 n L4 aBnsaTCcS NpeanoyTuTeNibHblM BbIOOPOM M3-3a UX BbICOKMX
NPOV3BOAUTENLHOCTEN, CaMOBCaChIBAIOLMX CMOCOOHOCTEN, BO3MOXHOCTU
paboTbl BCYXYIO 1 CMOCOOHOCTBLIO paboThl C TBEPALIMU KOMMOHEHTAMMU.

OCblpbeBble Hacocbl L2 v L4 ang ceipoit HedTn BrHTOBbIE HAcOCH
MCMNONb3YITCS B Pa3NNYHbIX NMPOLECCax Ha nepepabaTbiBaOLLMX MPEeanPUATUSX
B Ka4eCTBE NUTaTeIbHbIX 1 NepeKaynBaloLLx HACOCOB. Bce cepum BUHTOBbIX
HACOCOB MOXHO MCMNOb30BaTb A9 3TOr0, OAHAK0, NPeAnoYTUTENbHEE
MCMNOJIb30BaTb ABYXBMHTOBbLIE HACOCHI cepuii L2 n L4 n3-3a nx cnocobHocTn
paboTaTtb C 60bLUNM COAEPXaHMEM TBEPAbIX KOMMOHEHTOB B MPOAYKTE, YTO
NMO3BOJISET YBEIMUYNTb CPOK 6€30TKa3HO paboThl.

©Hacoc L4 AJ1s1 aTMOCPEpPHbIX JOHHbIX OCTAaTKOB /
HacocC AJ1s1 BaKyyMHOIo octaTka

JoHHbIE oOCTaTkm W13 COCYAOB aTtMOCGhEpPHOM MNepPeroHkn HeoBXoaMMO
TPaAHCMNoOpPTNPOBaTb B COCYA BaKyyMHOVI AncTnnnaunin. Mocne AnctTmnnnaunmm
BakyyMHble OCTaTKM MEPEKAYMBAOTCA Ha YCTAHOBKY AeacdanbTypyoLLero
npouecca ons npousBoacTBa acdanbta, butyma, napaduHa 1 masyta. dTm
ropaymne OOHHble OCTaTKn M OTXOoAbl 06bIYHO nepekavynBaloTCAad BUHTOBbLIMU
Hacocamu cepun L4, KoTopble CKOHCTPYMPOBaHbI Tak, YTOOblI CNPaBAATLCS C
60onbLUINM COAEPX)XAHMEM TBEPLAbLIX KOMMOHEHTOB MpK

Temnepatypax Ao 320°C. Huskune 3HaveHus NPSHR OBYXBMHTOBbIX HAaCOCOB
cepun L4 ponyckaioT paboTy npu 6osiee BbICOKOM BakyyMe peakTopa, TeM
camMblM 0b6ecneumBas ero 60JibLUyo 3PDEKTUBHOCTb.

® Hacocel L2 and L4 ana oTxonoB M APEeHaXHoro macna
PasnuyHble yrneBooopodHbIE OTXOAbl U APeHax O0JKHbI ObiTb NepekayaHbl
Ha cTaHumio cenapauuun HedTenepepabaTbiBalollero 3asoga. Bce cepun
BMHTOBbIX HACOCOB MOryT Ucnofb3oBaTbCs AN 3T0ro. B ocHOBHOM
yCTaHaBNMBAOTCS [OBYXBMHTOBbIE HAcoCbl cepuii L2 u L4 Gnaropapsi ux
cnocobHoCcTM paboTaTth C NPOoAYKTaMU, coaepXalluyiMm TBepable KOMMOHEHTHI.

%epememusalou.me Hacocbl L2 u L4 / Hacochkl gns
nepexKkadykm KOHe4YHoro npoaykrta

Yuctele M CMelaHHble nepepaboTaHHble MNPOAYKTbl MepekayMBaloTcs B
pes3epByapbl 4515 OTrpy>xaemMoi npoaykummn. PaboTa ¢ XUAKOCTAMU C BbICOKOM
BSIBKOCTbIO, TakMMW Kak BA3KUI MalyT, napaduH, achanst, GUTyMm, niacroBas
HedTb W pacnnaBieHHas cepa, Takxke Kak U C NerkMmm npoayktamMm MoXeT
BbINOSIHATLCSH BUHTOBLIMW HACOCaMU BCeX cepuii. B OCHOBHOM MCNOMb3yOTCA
LBYXBUHTOBbIE Hacocbl cepuii L2 n L4, T.K. OHM CNOCOOHbLI MepekaynBaTb
MPOAYKTbl C BbICOKMM COAEPXAHWNEM TBEPAbIX KOMMOHEHTOB, YTO NO3BONSAET
YBENMYNTbL CPOK 6e30TKa3HOM paboThl.

Q.l.upl(ynnuuouuble Hacocbl L2 L4

OcobeHHO BSI3KME MNPOAYKTbl  (Hanpumep, acdansT/OUTyM)  OOMXKHbI
LMPKYIMpOBaTh B pe3epByapax AJ1si XpaHeHust, 4ToObl 06ecneynTb 0OHOPOAHOE
Ka4eCTBO NPOAyKTa Ha BCEX YPOBHSAX pedepByapa. Linpkynaums atnx ropsymx,
BAAISKMX YrNeBOoA0pPOAO0B OObIYHO BbIMOSHAETCS [ABYXBMHTOBBLIMU Hacocamu
cepuin L2 n L4.

ﬂ Hacoc L4MG nns BakyymMHOro ocrarka
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o Mepemerumpatormii Hacoc L2NG ansi Tskenovi TonmBHOM Hegtn
= I - -

0 LinpkynaunoHHbivi Hacoc ans butyma L2ZNG




[na coeaHeHns 3BeHbeB AOOLIBAOLLMX MOLLHOCTEN, rAe B OCHOBHOM HaxoAsATCs NPUPOAHbIE PECYPCHI, C NepepabaTbiBaOLLIMMU
MOLLHOCTSIMW, TakMMK Kak nepepabarbiBalolive Mpeanpustus unm HedTexmMumyeckme 3aBoApl, a TakXe Afs KOHEYHOro
pacnpeneneHns HeobxoAMMbl TPAHCMOPTUPOBKA U XPaHEHME pa3nunyHbIX HedTera3zoBblx NPOAYKTOB. Bo3pacTalowiee notpebneHme
SHEPrUM B MUPE MPU TOYEYHBLIX PACMOJIOKEHUSIX PECYPCOB TPEBOYIOT CUCTEMbI PACMpPeneNieHnst U XpaHeHus, kotopasi Morna Obl
yO0BNETBOPSATL MUPOBLIM TPeGOBaHNUSAM. LieHTpbl TOproBnn HedThIO M MeXAYHapPOaHbIE HEPTEXMMUYECKME Y3/bl 00bIYHO 061a8at0T
00/1bLLMMN BO3MOXHOCTAMU XPaHEHUS Kak OCHOBOW rnobasnibHo HedTerasoBom NOrMcTUKM.

B1HTOBbIE HACOCHI MCMOJB3YOTCA MO BCEMY MUPY Ha pa3nuyHbix HeDTAHbIX TepMUHanax. bnarogaps cneumanbHOMy NPOGUIO
BHYTPEHHWX BpallaloLXcs YyacTen, obecnedmBatoLemMy Masble 6ueHns n Hu3kmin NPSHR, 1 TunnyHbiM xapaktepuctnkam
06bEMHbIX HACOCOB, TaKMX Kak MPOMNOpLIMOHaNIbHOCTb CKOPOCTU U MPOU3BOANTENIBHOCTU, BUHTOBbIE HACOCHI SIBNSIOTCS
vaeanbHbIM CPEACTBOM AJ19 UCNONb30BaHMS Ha TEPMUHANax.
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YNpoLeHHas ntocTpaumsa
Chbipas HedTb 1 NPOAYKTHI (1] BopTtoBoii Hacoc ans pa3rpysku @ Pesepsyap A5 XpaHeHs!

nepepaboTkm @ LMpKynsLyOHHBI HAacoC
9 Hacoc ans 3arpy3ku 3a4nMcTHOM Hacoc

o



OBopToBoii Hacoc L4 pns pasrpysku

PasnunyHble TUMbI HedTENPOOYKTOB pasrpyxatTcs c Kopabnen,
XKene3Ho40pPOXHbIX N aBTOUUNCTEPH.

MpennoytTuTenbHbIM AN19 AaHHbIX PaboT ABNseTcs Hacoc cepun L4,
CnocobHbIN paboTaTb C npoayktamu, copepXawmumm 60Jbluoe KOJIMYeCTBO
TBEPAbIX KOMMOHEHTOB.

Hacocbl numetot a30TUPOBAHHbIE BUHTbI, BbIMNOJIHEHHbIE N3 e,D,I/IHOI7I 3aroToBKu
MeTanna, YTo JaeT BeNIMKONENHbI CPOK Cryx06bl. Bknaabllw Hacoca 3aMeHsieM.

OLnpkynaumoHHbIii Hacoc L4

OyeHb BaXHO NOAOEPXMBATbL OOHOPOAHOCTbL KayecTBa MpoaykTa npwu
NMOCTOSIHHOW BSA3KOCTU MO BCeMy 00beMy pe3epByapa. [1ns AOCTUXEHNS 3TOM
LLenn yCTaHaBNMBAIOTCS BUHTOBbIE HACOCHI cepuun L4 ana umpkynaumm
XPaHSLLMXCA B pe3epByapax NpoayKTOB.

@Hacoc L4 ONK 3arpy3KuM N nepeKayku

Pa3Hoo6pa3Hble  HedTenpoayKTbl  MepekayrBaloTCs M3  PE3epByapoB
0N XpaHeHuss Ha kopabnu, >XenesHOOOPOXHble W aBTOUUCTEPHbI [OJIs
TPAHCMOPTUPOBKN KOHEYHbIM noTpebutensam. BuHToBbIE Hacockl cepun L4 ¢
MX BENNKOMEMHONM BCaCbIBAIOLLEN CMOCOOHOCTBLIO U HU3KMM YPOBHEM OUEHUI
MCMONb3YIOTCHA Ha aTux paboTtax. Hacockl paboTaloT ¢ BA3KOCTAMM 00 Oonee
yem 3000 mm2/c. CneumanbHas KOHCTPYKLUMS BUHTA rapaHTUPYET OYEHb
Hu3kue 3HavyeHns NPSHR.

MpounssoantenbHocTb 4o 4000 m3/4 obecrnedunBaeT KOPOTKOE BPeMsi 3arpy3ku,
4YeM [IOCTUrAETCS CHUXEHWE MOPTOBbLIX COOPOB 111 OKEAHCKMX CY/10B.

O 3auncrHoii Hacoc L4

MpoaykT, ocTalWMiics Ha OHEe pe3epByapa OJis XpaHeHusi, 0OblYHO BecbMa
TSXESblA, UMEET BbICOKYID BSI3KOCTb W COAEPXWUT TBEPAbIE KOMIMOHEHTHI.
Hn3KOCKOPOCTHbIE BMHTOBbIE HAcCOCbl  cepuu L4 C uvx BENVKONENMHOM
BCacCbIBalOLWE  CMNOCOOHOCTbIO UM CMOCOOHOCTbIO  paboTbl  BCYXYHO
npennoYTUTENbHbLI  ON1S 3a4MCTKM  pe3epByapoB. Perynvpyemass ckopocTb
paboTbl BMECTE C 0COOOM KOHCTPYKLIMEN BUHTA rapaHTUPYIOT NMOpasnTesibHO
HU3kne 3Ha4eHnsa NPSHR.

© 3auncrroii Hacoc LANG



@ Hacoc L3HF ynnotHuTensHoro macna

OBuHTOBOI Hacoc L3 ans razosbix kKomnpeccopos Lo6biThil ras
Heob6xoAMMO NepemMecTUTb C A00bIBAIOLLEN MIOLWAAKM K KOHEYHOMY
noTpeoduTernto.

Ona atoli paboTbl MUCMOMb3YIOTCA OOJbLUME KOMMPECCopPbl. Ansa ux cuctem
CMasku 1 ynJIOTHEHMSI NPeanOoYTUTENIbHEE BCErO NCMOJIb30BATb BUHTOBbIE
Hacocbl cepum L3.

%CHOBHble, BCNOMOraTesibHble, aBapuiiHble N HACOCbI

L2 u L3 pnsa cMa304HOro macna
Bce Tunbl KOMMNPEccopoB TPeOylT MOCTOSAHHOW W OOCTATOYHOM CMa3Ku.
JByxXBMHTOBbIE HACOCbl cepun L2 n TpexBUMHTOBbIE Hacocbl cepuun L3
YCTaHaB/IMBAKOTCH B KayeCTBE HAaCOCOB CMa304yHOro mMacsia KOMMPeCCOPOB.
MonynorpyXHble HACOChI UM HACOCHI A1 CYXO YCTaHOBKM Ha 0OLLMX CTOMKAxX
CMa304HOro Macra AOCTYrMHbI Kak B Bepcun API, Tak 1 B APYrnX NUCMOJTHEHUSAX.

©OHacocbl L2 1 L3 pns cMa3o4yHoro macna peaykropos Peayktopsi
yCTaHaBMBatOTCS, YTOObLI a4anTMPOBaTb CKOPOCTb KOMMPECCOPOB U NX
NPVBOAOB.

TpexBuHTOBbIE HAacockl cepun LBN/M 1 ABYXBUHTOBbIE HACOCbLI cepun L2
MCMNOMNb3YIOTCA 4151 CMa3KN MOHMXAIOLLMX PEAYKTOPOB.

a'lacoc L3 ynnoTHUTEeNnbHOro macna

Bce komnpeccopbl A0MKHbI OblTh YMIOTHEHbI AN NPefoTBPaLLEHNS YyTeYekK.
B cnydyae mexaHM4eckoro ynjaoTHeHMs C Mac/iHOM CMa3KoW TPEXBUHTOBbLIE
Hacocbl cepum L3M/H ncnonb3yloTcs ans nepekaykm ynaoTHUTENbHOIO
macna.



Cnyx6a nogaepxkn 3aKka34ynkoB

BMHTOBbIE HACOCbl ABMAAIOTCA NPOAYKUMEN, OPUEHTUPOBAHHOM Ha HENpepbIBHYIO
onTUMM3auUMIO U pPasBUTME B COOTBETCTBMU C TpebOoBaHUSMM 3aKa34yMKOB.
MpodeccroHanbHas cnyxb6a NoaaepXkky 3aka3yunkoB koMmnaHuu Leistritz onvpaetca
Ha pPacnpOCTPaHEeHHble MO BCEMY MUPY TECHble W O0JIFOCPOYHbIE MAPTHEPCKUE
OTHOLUEHUS C WHXEeHepaMu, 9SKCMyaTUPYIOWMMN KOMMAHUAMU U KOHEYHbIMU
nonb3oBartensaMm. KomMnaHus BbIMNOJHAET:

B locTaBKy 1 yCTaHOBKY GUPMEHHbBIX 3anacHbIX HacTewn
BVHcnekTpoBaHme, TEXHNYECKOE 0OCNYXMBAHNE N PEMOHT
WPaboThl N0 KOHTPAKTaM Ha CEPBUCHO-PEMOHTHbIE YCIyr
BEMoHTax, BBOA, B 3aKcrlyaTaumio u mogepHudauuio ObyyeHune,
BikoHcynbTauum

B VicnbiTaHms HacocoB

B TexHunyeckoe CONpPOBOXAEHME NPOEKTA

B KpyrnocytouHas cnyx6a: +49 911/ 43 06 - 690

UcnbiTaTresnbHblie cTeHAbl

McnbiTaTenbHble CTEHObI KOMNaHUK 06ecneynBaT MHANBUOYANbHbIN

KOHTPOJIb MapaMeTPOB:

M 5 vcnbiTaTesibHbIX CTEHa0B

B VicnbiTatebHbIN CTEHA, MOLLHOCTLIO 4 MBT

B Pervctpauus nsmepeHuii C ynpasaeHMemM OT KOMIboTepa

B Pesepayapbl 60s1bLLOr0 06bema 06ecneynBaioT 4JIMTeNbHbIE NeProabl UCMbITAHWI

Ob6ecneyeHune kayecTBa

B ocHoBe HapgexHoOCTM U 3DDEKTUBHOCTM BUHTOBBIX HACOCOB  fieXaT CaMble
COBPEMEHHbIE TEXHOSIOTMM B COYETAHUN CO CTPOrMM KOHTPOSeM kadectsa. apaHTus
KauyectBa COOTBETCTBYET CaMbiM BbICOKMM TPebOBaHMSIM MO CTaHOapTaM KavyecTsa,
Hanpumep:

M Vicnonb3oBaHne HOBeLLEN TEXHOIOMM KOOPOVHATHO-M3MEPUTESIbHbIX MaLLNH -
CMM

B >KecTkuit 1 HENPEPbIBHLIN KOHTPOJ1b BCEX MPOU3BOACTBEHHbIX MPOLIECCOB Ha OOMYCKN

B Crporoe cobnongHvie LonycKoB, 06ECMEHMBAIOLLMX BbICOKYIO 3(hdEKTUBHOCTb HACOCOB
N HASKIME SKCMJTyaTaLyOHHbIE pacxompb!

M Mepepaya TEXHOSOMMA MPY TECHOM COTPYAHUYECTBE C YHUBEPCUTETAMU 1
He3aBVCVMbIMI UHCTUTYTaMK

Ceprudukarsi

cepTudnLmMpoBaHa B COOTBETCTBUM C:

M DIN EN ISO 9001:2000
B DIN EN ISO 14001:2005
B OHSAS 18001

M RS Supervisor
B POCTEXHAO30P
B rocT-pP

M rocT-K



MpumeHeHne BuHTOBOV Hacoc | MakcumanbHbie paboyne napameTpsl

Leistritz Monaya Mepenan Bsa3kocTb Tewmr.
AaBJieHusi pekavyviBaHus
) i

Pa6oTa npu HU3KOM fiaBne- 900 m3/y 16 6ap 100000cCT 280°C

HUW C MaJ10 abpasnBHbLIMU [3960 ran/ [232 psi] [536°F]
n KOppO3I/IOHHb1MI/I KNOKO- . MVIH]

CTaMW, BbICOKOW NN HU3KOWU —

BA3KOCTU, CMa304HbIMU

CBOWCTBaMM OT MSIOXMX Ao

XOPOLUMX.

PaboTa npu H13KoM 700 m3/4 16 6ap 15000cCT 180°C
[aB/eHUN, Nepekayka [3100ran/  [232 psi] [356°F]
HeabpasBHbIX CMa3blBa- MUH]

IOLLIMX XKMOKOCTEN.

PaGoTa npu cpeaHem 300 m3/y 80 6ap 10000cCT 280°C
[OaBJIeHVN, Mepekayka [1320ran/  [1160 psi] [536°F]
Heabpa3nBHbIX MUH]

CMa3blBaIOLLNX

XVOKOCTEN.

Pa6oTa npu BbICOKOM 200 m3/y 160 6ap 10000cCt 280°C
[OaBJIeHVN, Mepekayka [880 ran/ [2 320 psi] [536°F]
HeabpasBHbIX CMa3blBa- MUH]

IOLLIMX KMOKOCTEN.

PaGora npu CBEPXBLICOKOM 180 M3/4 280 Gap 1000cCT  280°C
[aBneHnn ¢ Masio abpasmB- [792 ran/ [4 060 psi] [536°F]
HbIMI 1 KOPPO3VOHHBIMM MUH]

>KMOKOCTSIMM, BbICOKOW Wi

HW3KOI BASKOCT, CMa-

304HbIMY CBOMNCTBAMM OT

MIOXUX [0 XOPOLLIMX.

PaGota npu Hiskom, cpef- 5000 m%/4 150 6ap 150 000cCr 350°C
HEM 1 BLICOKOM JaBTIeHIM, [22000ran/  [2 175 psi] [662°F]
repekaqka abpasviBHbIX/He- MIH]

abpasmBHbIX, KOPPO3MOHHBIX/

HEKOPPO3MOHHbIX, CMa3bl-

BalOLLWIX/HECMA3bIBAIOLLX

>XNOKOCTEN C BbICOKOM W

H3KOM BASKOCTHIO.

PaGota npuv H13KoM AaB- 1700m3/4 10 Gap 100000cCt 280°C
NeHnm ¢ maso abpasme- [7500ran/  [145 psi] [536°F]
HbIMW 11 KOPPO3VOHHBIMM MUH]

>KUAKOCTSIMU, BbICOKOM

WSIN HU3KOW BSIBKOCTMU,

CMa304HbIMW CBOMCTBaMM

OT MJIOXMX 40 XOPOLLINX.

[ns paboTkl B yCI0BUSIX C GOJEE BbICOKMMYM NapameTpamm HeoOxoaum OTAEbHbIN 3amnpoc.
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