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Mo 3ToN ccbinke Bbl HanaeTe NOAPOOHYIO, pacLLMPEHHYO MHOPMaLMIO
Mo peLUeHnaM v NpoayKummn dhrpmsl Benyko MAHKE.



YBa)kaeMble YuTaTenn n YymtartesnbHuubi!

Ha dupme Benyko MAHKE Bo3pacTatouiee  paboTasn B ycTaHOBKax AfiA He(TAHON U Ha cnefylolmx cTpaHmLax Mol npeacTas-
3HayeHWe npuobpeTaeT 0bnacTb HaCOCOB ra3oBOV MPOMbILLAEHHOCTH, Ha 31eKTPo- nAemM Bam nanuTpy Haluen npoaykuum n
I1A MPON3BOACTBEHHbIX MPOLLEeccoB. Mbl CTaHUMAX U B APYrMx obnacTsax TeXHomMo- Zaem 0630p O MHOTOYUCIEHHDIX TUMANY-

CO CBOEM 3pesioft TEXHONOrNe HacoCcoB riA NPOV3BOACTBA. HbIX CTy4asax NPUMeHeHs.

OJ151 NIPOV3BOACTBEHHbIX MPOLECCOB, C
LUEHHbIMU 3HaHWAMU Y YMEHWSIMU HaLLIMX
MHXeHepOoB, a Takxe € BbICTpbIM pearu-
pOBaHVeM Halliei CepBUCHOMN CNyObl
BCerga Hanaem onTumMasbHoe pelleHune
OJ151 CAMbIX B3bICKaTe/bHbIX TpeboBaHMi
3aKa34mMKoB.

B 06nacT MHAYCTpUM NPOU3BOACTBEH-
HbIX MPOLECCOB Ha NEPBOM MecTe CTOAT
6e30MacHOCTb, HAAEXHOCTb M SKOHOMUY-
HOCTb YCTaHOBOK. [1peanocbiNKon 3ToMy
ABnAeTcA becnepeboliHoe NpoTekaHue
NPOW3BOACTBEHHBIX NMpoLeccos. Halum
HacoCbl BbICOKOrO AaBfeHUs Ana npowms-
BOJCTBEHHbIX MPOLIECCOB CO3Aat0T OCHOBY
ana storo. ®upma Benyko MNMAHKE v B
CeKTOpe HacoCoB AJ1s MPOU3BOACTBEHHbIX
NPOLLEeCCOB ABMSETCA OAHMM W3 HaWy4-
LUMX NapTHEPOB BO BCeM Mupe. Bce Halum
HaCOChl XapaKTepum3yloTca OOMbLLINM
CPOKOM CJy>KObl 1 BbICOKOW HaIEXHO- Cynpyru Muxasnb 1 TaHsa lNaHke,

CTbto. ExxegHeBHO OHW 4OKa3bIBAOT 3TO, BRafenblpbl v pykosogutenu dvpmsl Benyko NMAHKE MvoX.

TunuyHble pa60'~w|e cpeAabl, ucnonb3yemMblie B NPOMbILWUIIEHHbIX
npou3BoACTBEHHbLIX NMpoLueccax:

MeTaHOoN nponaH, byTaH (knakwmin) docdaTsl

3TaHonN MopcKas BOAa COKUXKEHHbINA NPUPOAHbIV ra3
rnnkonb (MEG, DEG, TEG) BOAa CONAHbBIX NCTOYHNKOB a TakXXe CMeCK pasJsinyHbIX
YyrneBoaopoabl 3arpsi3HeHHas Boaa pabounx cpeq,

onsenb aMMuaK

Cblpast HedpTb KMCOTbI U LLIENoYN

CBEPXKPUTMYHAA [BYOKUCh pacTBOpbl HOPHO

yrnepofa KUCNOTbI

HacocHbin arperat gna
HarHeTaHWsA TEXHUYECKOW BOAbI.
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Mpoaykuma

[Tpon3BoanTeNbHOCTL «CAeNnaHo Ha
Benyko NMAHKE»: Hacocbl 1 arperaTtsbl

Hane>xHble 1 yaobHble B 06CYXXMBAHMM: HALLW HACOChl HAXOAAT CBOE NMPUMEHEHME B TEXHWUKE 1A
NPOV3BOACTBEHHbIX MPOLLECCOB, HAa MOPCKMX U BEPEroBbIX yCTAaHOBKaX, @ TakXKe Ha 3NeKTPOCTaHLMSAX.
Byb TO HacoChl 418 UCMOSIb30BaHWSA NOA BbICOKUM AABMEHMEM UM KOMMIEKCHbIE arperaThl,
M3roTOBNIEHHbIE MOJ, 3aKa3 — Mbl Bceraa byaem npaBuibHO BbIOPaHHbIM NapTHEPOM.

[1yHXXepHble
HaCOCbl BbICOKOTO
LaBfieHna

Tpwn Mogenu ons pa3HooOpasHoro
NCMOJIb30BAHWNA: MOLENN HAaCOCOB
cepun DP ot Benyko MNAHKE asns-
tOTCA TPEXMITYHXXEPHbIMU Hacocamm

B FOPU30HTaNIbHOM WCMOSTHEHNN.

X MOXHO CKOHCTPYMPOBAaTL NMog,
nobyto NepekavmBaemyro XNLKOCTb.
Bbibop cneumaTepuranos ons y3na,
paboTaloLero ¢ XUAKOCTbIO, @ TakxXke
KOHCTPYKLMW YNIOTHEHWUIA MyHXe-
POB NMPONCXOAMUT B 3aBUCMMOCTN OT
nofasaeMon XunakocTu. MNpu Heob-
XOAMMOCTU XXMLKOCTHOW y3en MOXHO

OCHaCTUTb CUCTEMAMU OXNTaXKLEHNS,
oborpesa uUnn NpombiBkK. CHabxe-
HME CMa304HbIM MacsIoM MPOUCXOANT
C NMOMOLLbIO CEPUIHO YCTaHaBNMBae-
MbIX CUCTEM MPUHYAUTENBHOM CMa3Ku
1 pa3bpbI3rMBaHUS.

Halum Hacocbl MCNOMb3YIOTCA B XUMU-
YeCKMX YCTaHOBKaX, B XpaHWINLLAxX
NPUPOLHOro rasa, Ha 3NeKTPOoCTaH-
umsx, Ha OypoBbIx NnaTdopmax, B
MWLLLEBORN NPOMBILLIEHHOCTH, NPU
nopgaye NUTaTeNbHON BOAbI B KOT-

Nibl, ANA TMAPOCTAaTUHECKON CMa3Ky
CKOJb3ALLMX OMOp U B CUCTEMAX
OUUCTKM BbICOKOrO [laBieHus, B Npw-
BOA.aX KOBOYHbIX MPECCOB, B yCTaHOB-
Kax A1 yaaneHns oKanvHbl U rnapo-
aKKyMyNISTOpaXx.

Cepua DP 200

Cepusa DP 400

Cepusa DP 500




HacocHble arperatbl
«KN3 OOHNX PYK»

HacocHble arperatsl oT Benyko MAHKE
ABNAIOTCA KOMMIEKCHbIMW peLLeHn-
AMK Nog, Balu cneuyanbHbIv TN UC-
nosb30BaHWA. MNapameTpsbl, 3agaHHble
3aKa3yMKkoM, TOYHO CcObNtoAatoTCs Ans
TOro, YTobbl YETKO BCTPOUTL arperar B
OOLLyO YCTaHOBKY.

[prMepoM ABNAETCA TUNOBOW Ha-
COCHbIV arperaT st HedTAHOM W
rasoBoVi MPOMBILLAEHHOCTH, U306pa-
>KEHHbIN Ha pUCyHKe BHU3Yy. OCHOBOW
[aHHOro arperata ABfIAETCA pama,

Ha KOTOPYIO YCTaHaBNMBAKOTCA BCE
KOMMOHeHTbI. «Cepauem» yCTaHOBKM
ABJIAETCA NMIYHXEPHbIA HACOC BbICO-
KOro flaBneHuna oT Benyko, KOTopbIN
371aCTUYHBIMU My TaMn CoeaMHeH

C NpVBOLOM (OBUraTens/penyKTop).
Yepes cnctemy TpybonpoBogoB
HaCOC NMPUCOEAMHSAETCA K YCTAaHOBKE.
XKunakocTb B COOTBETCTBUM C Tpebo-
BaHWAMM 3aKa3udvka Yepe3 femndep
Mybcalyin CTOPOHbI BCACbIBaHWUA Mo-
JAeTcA B XXMIOKOCTHYIO 4acTb Hacoca.

OTTyaa NocpeAcTBOM KosiebaTesNbHbIX

OBUXXEHWIA MyHXKepa OHa Yepe3
Jemndep nyNbcauyin HarHeTaeTcA B
TpybOoMNpOBOA, C HAMOPHON CTOPOHBI.

Takune KOMMOHEHTbI Kak chcTema
CMa3Ku Nof, [AaBfeHneM, 3aLLUTHbIe
YCTPOWCTBA, 2NEKTPOHHbIE NPUOOPBbI
KOHTPOJIA 1 yrpaBneHns MOHTUPYIOT-
CA Ha pame, IOMNOSHAA arperaT. Mbi
npeniaraemM pasnyHble BUObI OKPa-
CKM, COOTBETCTBYIOLLME TPEOOBaHNAM
Ha MecTe NPUMEHEHNS.

Hemndep nynbcaumm

lemndep nynbcaumni

Ha CTOPOHE BCaCblBaHVIA Ha HanopHou CTopoHe

Arperat (NHeBMOrMApoakkyMynsaTop) <Pe3OHaTOp)
oxJ1akgeHunA : ) :
N CMa3Ku MoHMXKaoLLNI JnekTpoaguraTenb

peyKTop

/IHCTpYMEeHTbI KOHTPOSA

Hacoc Mprmep KOHCTPYKLMUM HAaCOCHOTO

arperata gna npoun3BoACTBEHHbIX

. MPOLLeCCoB.
Pama (HanpaBnstoLLasn) pou
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OTtpacin

[TprHMMaeM BbI30B: HOBble Pa3pPaboOTKK U
MOJEepHM3aLMA A5 BCEX OTpachen

TpeboBaHWsA NPOMBILLIEHHOCTU K NMPOU3BOAUTENBHOCTM U SKCMyaTaLMOHHON HaeXHOCTI
KOMMOHEHTOB MOCTOSIHHO PacTyT. [P 3TOM 3T KOMMOHEHTbI JOIKHbI UMeTb HEOObLLON BeC U
3aHUMaTb HebobLUyo Nowaas. bnarogaps NOCTOAHHBIM HOBbIM pa3paboTKam 1 MOoAepHM3aLMM

Hallln HaCOChbl OnpaBabiBatOT BbICOKMNE OXNOaHNA HALLINX 3aKa34NKOB.

HedTb 1 ras

Byab TO HedpTAHaA NnaTdopma, pac-
noJsioXkeHHas B Hopseruu, B fefsHoOn
TyHape Cnbupn Unu B NycTbiHe B
MNepcnackom 3anmBe: HallmM HAaCOCHble
arperatbl Ha nnaTgopmax 1 bepero-
BbIX yCTaHOBKax paboTatoT OT 4acTu
24 yaca B cyTKW, 365 Hen B rogy.

MoYTV HM B OL4HOW ApYyron oTpacu
MPOMbILLIIEHHOCTM K TEXHWKE He
NPeLbABNAETCA TakKMX BbICOKMX Tpe-
OoBaHUiA Kak B HEPTAHOM 1 ra30BONA
NPOMbILLNEHHOCTW. Bee arperarl
LOMKHbI BbIAEPKNBATb XECTKMe
yCNnoBus 1 ObITb paccyMTaHbl Ha Bbl-
COKYIO FOTOBHOCTb. HenpensuieHHble
NPOCTOU MOTYT CTOUTb NPEANPUATUIO
OrPOMHbIX feHer. [To3ToMy Ha nepef-
HeM nyaHe /1A HaLLMX 3aKa34ynKoB
CcTOUT BesynpeyHoe NpoTeKkaHwe Npo-
N3BOLCTBEHHOrO npotecca. MiImeHHo
Ha 3TUX MOMEHTaX Mbl

KOHLeHTpUpyemcs npu nofbope Ha-
LUMX HACOCOB M KOMMOHEHTOB K HUM.

B HedhTe- 1 ra3opobbive TpebytoTcs,
K TOMY >Ke, Takne KOHLENUMM yCTaHo-
BOK, KOTOpble TOYHO paccyMTaHbl Nog,
KOHKPETHBIA Cly4ail MpUMEHeHWs.
OnTManbHbIA KO3 PUUMEHT nones-
HOro [EeCTBMA NMPY BO3MOXHO boree
KOMMaKTHOW KOHCTPYKLMM, NPOCTOTa
TO v OTNMYHAA AMHAMUYHOCTb pery-
JIMPOBOK OTHOCATCSA K CTaHAAPTHbIM
TpeboBaHWsIM, KOTOPbIE Mbl BbIMNOJIHA-
€M C 4pe3Bbl4aHOM TOYHOCTbIO.

PaboTa no MexayHapoaHbIM CTaHaap-
TaMm, Takum Kak B APl (ameprKaHCKOM
HeTAHOM MHCTUTYTE), MHCTUTYTE
rMAOPaBANKK, a Takxke No cneumdm-
KaumMAM 3aKka3durKa ABNAETCA ANa Hac
OTBETCTBEHHbIM [E/I0M.

HedpTenepepaboTka
N HedhTEXNMUS

B obnactu HedbTenepepaboTKM eCTb
HEKOTOPbIE MPOLLECChI, B KOTOPbIX
MCMNOJb30BaHNe HAaCOCOB BbICOKOrO
[aBNEHNs ABNSETCA ONpenensiowM.
Onsa rngpokpeknHra B HedhTexummnm
B KayecTBe HAaCOCOB MPOMbIBOYHOM
BOZbl UV NMUTATESIbHbIX HACOCOB,
XOPOLLUMM BbIGOPOM CTaHyT MIlyH-
>KepHble HaCcOChl BbICOKOTO [aB/ieHus
bupmbl Benyko MAHKE.

Ocoboe BHUMaHMWe Mbl Npuaaem
cneumanbHbIM TPeboBaHMSAM K B3pbl-
BO3aLLMTE, @ TakXKe K KOHCTPYKLM
cornacHo TpeboBaHuamM APl 674 /1SO
13710.



DNeKTPOCTaHLUNn

be3onacHOCTb He nMeeT BTOPOro pasa
— MO3TOMY He TOJIbKO Ha HeMeLKMX
ATOMHbIX 3/IEKTPOCTaHLMAX YCTaHOB-
JIEHbI MJIYHXKEPHblEe HACOChl BbICOKOrO
nasnenuna Benyko NMAHKE. B Kutae,

B VIHOuM 1 B Poccnm foBepAtoT Ha-
OEXXHOCTWN HaLMX HAacoCoB. TaM OHU
NCMNONb3YIOTCA Kak HaCcOChl OXNax-
LEeHNA 1N NPOMbIBOYHbIE HACOCh! Af1A
KOMbLEBbLIX MPOKIaA0K aBapUHbIX
HaCOCOB, M KakK HacOCbl aBapUIMHOroO
Brpbicka 60pa B peakTopax, Oxiax-
OaeMblX BOOOW NMof, AaBfeHNeM, Ana
cncTeM 3almThl. Halle obecnieyeHue
KayecTBa COOTBETCTBYET CTaHLapPTY
KTA 1401 n AVS D 100/50.

OpHaKo HalW HAaCOChl HaxooAT
NPUMEHEeHMe He TOMbKO Ha aTOMHbIX
CTaHUMAX. Ha 0BbIYHbIX 1EKTPOCTaH-
LMAX OHN MPUMEHAIOTCA Kak nuTa-
TeJIbHble HACOChI, @ Ha CONTHEYHbIX
3/1eKTPOCTAHLMAX CyKaT B KayecTBe
NUTaTEeNbHbIX, PELMPKYAALMOHHbIX

N KOHAEHCATHbIX HAaCOCOB. 34ecChb
paboyan TemnepaTtypa CocTaBnseT
0o 270 °C.

Hpyrmne otpacin

Tak Kak HalLW HacoCbl N3roTaBnBa-
toTCA MO TpeboBaHMAM 3aKa3unka,
TO VX MPUMEHEHVEe BO3MOXHO BO
MHOTWX Apyrix obnacTax.

K HMM, MIOMUMO MPOYMX, OTHOCATCA
dhapMakonornyeckas NPOMbILLIEH-
HOCTb, KpMOTEXHMKA W NKWLLEBas
NPOMBILLUNIEHHOCTb. 30eCb OHU UC-
NOJNIb3YIOTCA B Ka4eCTBe HarHeTaTeNb-
HbIX Hacocos st xuakoro CO,. OH
NPUMEHSIETCA B IKCTPAKTOPaX, YTOObI
BblAENATb NPsAHble, apoOMaTUYECKne 1
Opyrve BeLLecTBa.
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OTBETCTBEHHOCTb W MEPCMEKTUBBI:
HalLW HacoCbl B paboTe

ByApb TO Hacockl ANA pekTUunKaLmm, oCyLIEHNA ra3a, HarHeTaTesbHble HaCOChl UM HACOChl ANA
obcny>kmBaHMA ckBaxkmH — Benyko MAHKE Hacocbl HenpepbiBHO HaxoaaTca B paboTe Ha MOPCKMX
nnatcopmMax 1 beperoBbix ycTaHoBKax. OHM obecneunBatoT 6e3ynpeyHoe NpoTekaHue NPom3Boa-
CTBEHHOrO MpoLecca B CaMblx Pa3HOOOPa3HbIX YCIIOBUSX.

ObcnyxnBaHme
CKBa>XMH

[naBHOM 3aga4en Hacoca s 06-
CNY>XMBAHUA CKBaXKMHbI ABMAETCA
nepemelleHne NOPLUHA UAN O4UCTU-
Tens C MOMOLLIbIO FMAPaBANKK MO
TpybonpoBoJaM B Tak Ha3blBaeMble
BOAOOTAENSIOLLME KOJIOHHbI, YTOOBI
OYUCTUTb UX U3HYTPW. [NepekaynBae-
MOW >XMOKOCTbIO B 3TOW 3afave AJiA
rMAPaBIVKN ABNAETCA Yallle BCero
nmsenb. ObnacTb NpUMeEHeHMA o4m-
cTuTenel pasHoobpasHa: B OCHOBHOM
OHV CITY>KaT OJ18 O4MCTKIN Tpybonpo-
BOAOB, repMeTU3aLMmM MPU peMOHTE
WAN BO BPEMSA TEXHNYECKOro obcny-
XUBaHWA — 018 NPOBEPKM HaNNYMs
KOPPO3UW NAN TPELLMH.

Tak>ke Hacocbl ANs 06CNy>XKMBaHWS
CKBaXXWMH NMPUMEHSIOTCA NpU Npo-

BeeHUM rngpaBan4eckmnx UCrbita- HacocHbin arperat DP 410-125
HWI BOOOOTAENAOLLMX KOIOHH 1 (c An3enbHbIM aBUraTenem) ans
TPYyOOMpPOBOAOB Ha MNaTdOopPMaX U 06CNY>KMBaHWSA CKBaXUH.

nnaByymx cucTeMax fobbivm, xpaHe-
HUA W BbIFPY3KM He(DTENPOLYKTOB.
MNepekaynBaeMom Cpefov Yalle BCero
ABIAETCA BOLA, MOPCKas BO4a Ui
CMeCb BOABI C MINKONEM.

HacocHbin arperaT DP 532-250 ansa o6cny>KMBaHWs CKBaXMH.



HarHeTtaTtenbHble

HaCOChblI

Mpy NOMOLLIN HarHeTaTesNbHbIX Ha- HaLum Hacochl Takke MCMONb3yHoT-
COCOB MPOWCXOAUT NepekavnBaHumne €A ONA BNpbICKa YyrNeBOAOPOAHOIO
MeTaHosa, 3TaHoNa WK FIVKOAA Npe-  KoHAeHcaTa. XXMAKocTv 3aTeM
WMYLLIECTBEHHO B TPYObI A1 TPAHC- 3aKaynBaloTCst 0OPaTHO B CKBa-
NOPTUPOBKM 1 TPyOONpoBOab!, ANls KUHY UK NofpatoTcst 0OpaTHO B
TOro 4TObObI BOCMPENATCTBOBATbL 00- npouecc.

pa3oBaHWIO rmapaTa 1 npemynpennTb
3acopeHue Tpyb. HarHeTaTesnbHble
HaCOChl TaK>Ke NMPUMEHAIOTCS Hemno-
CPeACTBEHHO Nepef Ha4anoM camoro
npoLecca 1obblYK, BNPbICKMBAA XNT-
KOCTb B OypOBble CKBaXXMHbI 1 TPYObI.
Bnarogaps 3ToMy NpefoTBpaLlaeTcs
Hamep3aHue BOAbI, COAep KaLleics B
Hed TV 1nK rase, Ha CTeHKkK Tpyo.

Halm HacocHble arperaTbl CKOHCTPYM-
POBaHbl TakM 00pa3oM, YTO Aony-
CKaeTCA VX NMPUMEHeHMNe 1 B Apyrx
Lensx, HanpumMep, 45 NpoBefeHns
rMAPaBANYECcKMX UCTMbITaHWA UK
MMAPaBNNYECKOro OTKPbLITUA WK
3aKpbITVA BOMbLUMX KNanaHoB.

HacocHbin arperat DP 406-080
LNA BNpbICKa KOHAEHCaTa yrieBofOPOAa.

HacocHbin arperat DP 408-100 A/B gns Bnpbicka MEG.
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TexHn4yeckasa Boja

TexHMYeckas BOfla HarHeTaeTcs B

CKBaXXWHbI A4J18 TOro, 4YTo0bl MNOBbI- /’

LIaTh U CTaBUN3MPOBATH NPOLIECC TATNEFT
[00bluM, a TakxKe OJ1A TOro, YToOb!
NpOCTO yOanATb Bomy. B 3Tux cy-
Yasx oTcernapupoBaHHas, TeXHNYe-
CKasi BOfA C Ype3BblYakiHO BbICOKNM
cofiep>KaHneM COMnK, OCTaBLLAACA OT
npeaplayLero TEXHOIOrM4Yeckoro
npouecca, Nof, BbICOKUM JaBfeHN-
€M HemnpepbIBHO 3aKaynBaeTcs B
npeaHasHa4YeHHble 4715 3TOro CKBa-
KWHbI. 34eCb HalLW NyHXepHble
HaCOChl BbICOKOMO JABfIEHNA TakKe
OMpaB[bIBalOT CBOE Ha3HaYeHue.
CKOHCTpYMpOBaHHbIE B COOTBET-
CTBUN CO CTaHpapTamun APl 674/
ISO 13710, OHK OTBEYaOT BbICOKMM
CTaHAapTaM HepTEXMMUNYECKON
MPOMBILLIIEHHOCTH.

HacocHbin arperat DP 410-125
I BNpbICKa TEXHNYECKON BOIb!
(B Mcnonb3oBaHum B OAQ TaTHedTh).

HacocHbIn arperat DP 212 ¢ BO3LyLUHbIM OXNaXAEHNEM U CUCTEMOV CMa3KW C Pe3ePBUPOBaHMEM LA BMNPbICKA TEXHNYECKON BOLbI.



PekTndpmkaums
MHTEeHCMdKrKaLmMa
NPUTOKA B CKBaXKMHY

HaLum nayH>XepHble HacoCbl BbICOKOTO
LaBfeHNA NCMONb3YIOTCA NpU ru-
[PaBNNYecKon pekTudmKaLmm n ons
MHTEHCUPUKALIMM NMPUTOKA B CKBAXK-
Hy, 3aKa41Bas B Hee BOfY W XMMUKa-
Thl, @ TaKXXe KUCNIOTbl 1 MOUMEPBI C
abpa3vBHbIMK YacTMLAMU.

Bo BpemsA 3TOr0 Npotecca npouc-
XOIMT ApobneHve N cTabunmnsaLms
TBEpAbIX Mopof, AJ1A TOro YToOb!
PacLIMPUTb MECTOPOXAEHWE, yBeNu-
YyMBasa M ONTUMU3MPYSA TaKUM 0Opa-
30M [06bIby. [51a 3Toro TpebyeTcs
naBneHune 1o 1000 6ap v BbICOKMIA
00BbEMHBIN pacxof.

Halun Hacocbl y>Xe B Te4eHne MHOrnx
NeT ycnewHo npuMeHA0TCA B 3TUX

obnacTsx, K npuMepy, B Kadectse
HacoCOB A/1A MPOKaYMBaHMA ocajka
Ha MOPCKMX CyAax.

[nsi NoBbILLIEeHMSA NPOU3BOANTENBHO-
CTW HehTSHOro UMM razoBoOro Me-
CTOPOXAEHMS NMPUMEHSAIOTCA Camble
pa3HoObpa3sHble MeTofbl MHTeHCNGK-
Kauuuv NpuTOKa B CKBaXuHy. T Me-
TO[bl UCMOSIb3YIOT MpPeX e BCero Ha
nocsefHeM Tane cyy>k0bl CKBaXMHbI,
I/151 TOro YTObObI NPefoTBPaTUTb UK
3amMeaSInTb CoKpalleHne obbema
NMpPON3BOACTBA. B OCHOBHOM Mpu 3TOM
6narofaps o4UCTKe 1 pa3MesibyYeHMto
MOBbILLIAETCS NMPOXOANMOCTb MOPOABI.

HacocHbln arperaT DP 212 ana MHTeHCUGUKALMM NPUTOKA B CKBAXKMHY.

"1

OcyLleHune rasa

Npw OCyLLeHWM rasa HalllM HacOCHble
arperaTbl NPUMEHAIOTCA A8 NMOAAYN
XOJIOQHOIO WA FOPSAYEro ramMKons B
YCTaHOBKY A/1A1 OCyLLUEHWS.

[oOGbITbIA NPUPOAHDBIA ra3 nMeeT
OTHOCUTESIbHO BbICOKYHO [IOJIHO pac-
TBOPEHHO BOAbI U MO 3TOW NpU4n-
He — NJIOXOW nokasaTesib TeMnoThl
cropanma. Cyxom rmnKosb Kak gy
OpOLLAeT CTPYIO NPUPOAHOrO rasa,
3abupast 13 Hee Bnary. MNpw 3Tom
rnukonb Gnarogaps CBOEN rmrpocko-
MUYHON CTPYKType BOMpaeT B cebs
PaCTBOPEHHYIO BOAY. 3aTeM Hacbl-
LLEHHbIFA FMKOSb OCYLLAETCA NyTem
TEnsoBON 00paboTKN 1 OTBOAUTCA
06paTHO B KOHTYP.

HacocHbin arperat DP 403-035 B
KOMMaKTHOM WCMOSIHEHUN AN1A BBOAA
FANKONA OS5 OCyLLIeHWA rasa.
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ABapuninHbIN
BMpbICK Bopa

Ha aTOMHbIX CTaHLMAX C peaKTOPOM,
KOTOPbIA OXNaXJaeTcs BOAON Nof
JaBJIeHNEM, HaLLM HacOChbl NCMONb-
3yI0TCA B aBapuUMHON cUTyaumm ais
Brpblcka OGOPHOW KNCNOTbI.

Bbicokaa HafleXXHOCTb TEXHUKM
ABNAETCA HE3aMEHUMbIM YCJTIOBUEM
4718 JaHHbIX CllyYaeB NMPUMEHEHNA.
Ecnn oTKaxxyT nepBuYHbIe 3aLLUWTHbIE
CUCTEMbI, TakMe Kak BABUIaHWE UK
rMOPaBINYECKNA BBOL, PErYNNPYIOLLNX
CTEeP>KHEN, HAaCOC 3aKayaeT pacTBop
GOPHOI KUCNOThI B peakTop. 3afadyel
6opa npw 3TOM, Kak Uy ynpasnsto-
LLMX CTEPXKHEN, ABNAETCA yNaBnBa-
HMe HEMTPOHOB, YTOObI OCTaHaBUTb
LIEMHYIO peakLmio.

[lnTaTenbHble
HaCOChI

Ha 0ObI4HbIX 3NEKTPOCTaHLMSAX MIyH-
>KepHble HaCOChl UCMOSBb3YIOTCA Kak
OCHOBHblE WK KaK aBapuiiHble NuTa-
TeflbHble HAacoChl. Ha CONMHEeYHbIX anek-
TPOCTaHLMAX HeBOSBLLIOIO pa3mMepa
MAYHXKePHbIe HAaCOChl YCTaHABMBAKOTCA
B KQ4eCTBe NuUTaTesIbHbIX 1 peLLpKy-
NALUMOHHBIX HACOCOB 1A KOHAeHcaTa.
3peck paboyas TemnepaTypa MOXET
pocturats 270 °C, no3TOMy Npefb-
ABNAIOTCA BbICOKME TpeboBaHMsA K
MaTepuany, 30AAUUM N COeanHN-
TesbHbIM 3/1EMeHTaM.

Hapsagy ¢ knaccmyecknm ncnonb3osa-
HMEeM B KayecTBe nuTaTeNlbHbIX Haco-
COB N5t KOTENbHbIX HaLUWM HAacoChI

HacocHbin arperat DP 408-100 gnsa Bnpbicka
OOPHOIN KNCNIOTbI. ITO YCTPOMCTBO UCMOSIb-
3yeTca B JleHnHrpagckon ASC 2.

Mpumenenne

Takke MPUMEHSIOTCA A8 CXOXMX
uener, K npuMepy, Af1A NoBbILLEHNA
HehTeoTAauM. 30eChb AN BbIFOHKM Ha
MOBEPXHOCTb N CHUXXEHWA BA3KOCTM
CbIpO HeI T MPOUNCXOAUT BMPbICKA-
BaHVe pa3/MyYHbIX BUIOB rasa.

HacocHbin arperat DP 207 onsa nogaymn
BOAb! B KOT/IbI.



[TpyMeHeHre AnA
CO,

B nuLLLeBON NPOMbILLNEHHOCTY HaLLK
MIYHXXEPHbIE HAaCOChl MPUMEHAIOTCA
LNA 3KCTPaKLMU ABYOKUCU yrNepoaa
CO CBEPXKPUTUYECKNM COLEep>XKaHNeM
nof BbICOKMM AaBfieHneM. [1Byokuncb
yrnepoga (CO,) npumeHseTca 3aech
KaK 3KONMOrMYeCcKn YNCTbIN, He 3arpas-
HAIOLLMI NPOLYKT, PacTBOPUTESb.

HaLum Hacochl TakxXe NCMosb3ytoTCA
Ans okatna ceepxkputmnyHoro CO,,.

KpuoTtexHuka

B koonepaumun co cneunannctamm
upmbl KRYTEM B 0651aCTW HU3KMX
TemnepaTyp Mbl MPON3BOAUM MJTyH-
>KEPHbIE HAaCOChI BbICOKOrO AaBJIEHMA
[ONA KpUOreHHbIX cpef. 34ecb 0Co-
Oble TpeboBaHUA NPeAbABASIOTCA

K KOHCTPYKTUBHOMY UCMOJIHEHUIO
MaTepuanoB AJ1A 3/1EMEHTOB, CO-
NPUKaCaoLLMXCA C XXULKOCTLIO Mpu
Temnepatype fo -196 °C, B AHaMu-
4YeCKOM pexumMe.

Hapagy ¢ ncnonb3oBaHneM B Npo-
MbILLJIEHHBIX MpoLieccax, rae Tpebdy-
0TCA BOSbLLME MOTOKM CKUKEHHOMO
a30Ta Moj BbICOKMM paboynm faB-
JIeHNEeM, Mbl COBMECTHO npefnaraem
B3pbIBO3aLLMLLEHHbIE arperaTbl TUMO-
psna HLEP ona cHabxXeHua cyaoBbIX
ABUratenen NpupoaHbIM rasomM nog,
BblcokM fasneHuem (LNG / CNG).

B CBSI31 C MOCTOSIHHO PACTYLLMMM
TpeboBaHNAMM K OXpaHe OKpyXKa-
toLen cpefpl oxkatue CO, Gynet
npeacTaBasTb Bce OOMbLIMIA NHTepecC
I5 npoun3BoauTeneit n3 obnactu
HedhTenepepaboOTKM 1 MPOU3BOLCTBA

13

Ipyrne snabl
MCMNONb30BaHUA

MOMUMO y>Ke YyHOMAHYTbIX TUMUYHBIX
obnacTtein NpUMeHeHUA Hall HacoCbl
NCMOJb3YIOTCS BO MHOTUX OpYrnX
obnactax. CBAXUTECb C HaMW, YTODbI
y3HaTb, €CTb N1 cpeau HUX ¥ Balu
Cyyar NpUMeEHeHs.

HacocHbin arperat DP 212 ona
3KCTPaKumm ceepxkputmyeckoro CO2.

Hacoc pna KproreHHOM TEXHWKW, paspa-
60TaHHbIX B coTpyaHuyectse ¢ KRYTEM.

Supported by:

"

Federal Ministry
for Economic Affairs
and Energy

on the basis of a decision
by the German Bundestag
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PAOOM C PbIHKOM:
nccnenoBaHMA U pa3padoTky

YTO HY>KHO PbIHKY? 3TOT BONPOC
JBUXET pa3paboTymkammn dup-
Mbl Benyko NMAHKE. PaboTas,
OHM CO3[at0T peLleHns 4s
cneumasnbHbIX 3aMpPOCOB 3akas-
YMKOB MM OTKPbIBAIOT HOBbIE
obnact npumeHerma. OTaen
pa3paboToK, TakXKe Kak 1 Mpo-
M3BOACTBO, pacrosaraeTcs
HenocpeacTBeHHO B MeTumHre-
He, 06beanHAA TakM 00pa3oM
KOMMETEHTHOCTb B OHOM
MecTe.

IHHOBaLWA Ha
MecTe

WccnenoBaHue 1 pa3paboTka UMetoT
IJ19 HacC BbICOKMIA NPUOPUTET, Befb
TOJIbKO Tak Mbl [JOCTUraeM CBOEN Lienu:
CO3AaHUA HaZIeXHbIX, TOUHbIX U BblAep-
KMBAIOLLMX BOJbLLYIO HArpy3Ky MaLLyH.

Benyko MAHKE Mv6X o6befuHAEeT 3Ha-
HVE 1 OMbIT ABYX OONbLLMX NPEANPUATUN:
ncropwmio Benyko ¢ nx 6onee vyem 80-Tn
NIETHUM OMbITOM B 001aCTW MJYHXXEPHbIX
HaCOCOB BbICOKOrO AaBNEHNA U NCTOPUIO
MAHKE VIHXUHUPUHT € ux Bonee Yem
40-neTHWMM OnbITOM B 061acTu rnapas-
JINYECKNX KOBOYHbIX MPEeCCOoB.

3-3a TOro, 4TO CBOMCTBA KaX4oro npo-
AyKTa CI'IeLJ,I/IdZ)I/I‘-IHbI, npeccbl 1 HaCOCbI
nopg Hnx pa3pa6aTb|Ba|0Tc;| nHonsmay-
allbHO. |_|03TOMy Mbl NpnaoaemM 3Ha4dyeHune
NHTEHCMBHOMY o6|v|eHy noeamm Mmexagy
nopgpasneneHnAamMun. Pe3yanaT: CO0T-
BeTCTBYyOLME ONTUMN3NPOBaHHbIe
KOMMJIeKCHbIe peLlleHnA OnAa Hallnx
KJIMEeHTOB.

Bce Halum ncnbiTaHus 1 pa3paboTku Npo-
BOAATCA y Hac Ha hupme B MeTuuHreHe.
Tak Mbl 3aLLMLL@eM Halle eAUHCTBEHHOE
B CBOEM pPO[ie HOY-Xay 1 3KOHOMUM
BpEMSI.

WccnenoBaHus 1 pa3paboTku

[lnAa conpoBOXAeHMA KOHCTPYKTOPCKMX pa3paboTok Ha dmpme Benyko MAHKE
NMPVMEHAIOTCA COBPEMEHHbIE HCTPYMEHTbI CUMyAALMK, Takune kak FEM n CFD.

TpeboBaHMA K
KayecTBy

Halum npecchbl 1 Hacockl OTBEYatoT
3KCTpeMasibHbIM TpeboBaHNUAM K Harpy-
304HO CNOCOBHOCTU U HAZEXHOCTU.
MHormne Haln n3genus 13roTaBvBatoT-
CA B eIMHCTBEHHOM 3K3eMMIspe, TOUHO
COOTBETCTBYs TPEOOBAHMAM 3aKa34mKa.

[axe 0na npoTOTUMNOB 1 MENKNX CepUn
BaxkHa dasza cumynaumun. Ha Benyko
MAHKE Mbl pa3pabaTbiBaeM Hallu n3fe-
VA ONA 3aKa34nKOB BCErAa 3aHOBO.
Ha>ke HebonbLLNe N3MEHEHNA, MOPONA
pa3MepHble, 4acTO OKa3blBaloT BOSbLLOE
BSIMAHWE Ha YCUIINA U HarpysKu, BO3-
HUKaloLWme B MaTepuanax. bnarogaps
0bTekaeMbIM MonepeyHbIM CEYEHNAM U
KOMIMIEKCHOM reoMeTpun yaaeTcs nsbe-
KaTb KaBUTaLMW.

Bce Gorbluee 3Ha4eHNe NpuaaeTca
BUPTyasbHbIM MeTofaM pa3paboTku; OHU
JaloT BbICOKME pe3yibTaTbl MO KayecTBy
3a KOPOTKOe Bpems pa3paboTku. Halmm
KNIMEHTaM OHW rapaHTMpPyoT Npo3pay-
HOCTb W HaLEXHOCTb: Y>XXe Ha cTafun
NpeasIoXKeHNA KIIMEHT 4acTo nosyyaeT
nepBoe TEXHUKO-3KOHOMMYeckoe 060-
CHOBaHWMe N KOHTPOJIbHbIV pacyeT.
EcTecTBEeHHO, YTO Halla cMcTeMa KOH-
TPONA KayecTBa cepTndULMpOBaHa no
HopmaTwmsy I1SO 9001:2008.

Pa3paboTkn ¢
nomMmoLbto FEM

[ns Toro 4To6bI pa3paboTkun BbICTPO 1
3hhekTMBHO NpUBENU K pe3ynbTaTy, y
HaC MCNONb3YIOTCA CaMble COBPEMEHHbIe
NHCTPYMeHTbI cumynaummn: FEM (finite
element method, meTop, KOHEYHbIX
3/1EMEHTOB) METO[, KOHEYHbIX 3/1eMEHTOB
LNA aHanM3a MexaHW4eckom NPOYHOCTYH
n CFD (Computational Fluid Dynamics)
BblUMCIUTENbHAA TMAPOANMHAMMKE LA
rMApOMeXaHNYeckor NPoBepKM AeTanen.

Tak MOXHO onpefenaTs 1 ONTUMU3NPO-
BaTb MeXaHU4eckme 1 ruapaBnmyeckmne
CBOWCTBA KaXoW OTAeNbHOW feTanu,
HauMHasA € caMoro nepBoro npoekTa o
NoJly4eHUsA BCero KOHeYHOro n3aenus.
A 3TO BefieT K NOABEHUIO BbICOKO3-
hekTUBHOro NpoayKTa.

Ha Hallem npoBepoYHOM CTeHAe KOHeu-
HbIA MPOAYKT NOABEPraeTcst O6LIMPHON
npouenype TecTMpoBaHus. Takum obpa-
30M, K YJOBOJSIbCTBMIO HALLMX KJIMEHTOB,
Mbl OKOHYaTEesbHO NMOATBEPXKAAEM Xena-
eMble CBOMCTBA U3Lenus.



Hacocbl Ans Npon3BoACTBEHHbLIX NPOLECCOB |

O cdmpme Benyko MAHKE 15

MallMHOCTpOeHMe U MNPOn3BOACTBO
MPOMBbILLSIEHHOrO 0O0OPYAOBAHUA C TPAANLMAMN

Hacocbl Benyko MAHKE ans npon3BoacTBeHHbIX MPOLECCOoB 6a3npytoTcAa Ha MHOMONETHNX TPAAMLIMSAX
brpMbl Benyko cTponTenbCcTBa HACOCOB BbICOKOrO AaBfieHst. MHOXeCTBO HaCOCOB, KOTOPbIE OblIM
3anyLLEeHbl B 3KCMyaTaumio AeCATUNETUA Ha3af, OO CMX MOP HAAEXHO M MPOU3BOAMTENbHO paboTatoT

KakK 1 B I'IepBbIIZ OeHb.

®upma Benyko MAHKE Mv6X B ropoge MeTumHreH, FepmaHms.

®upma Benyko MAHKE MvbX saBnsaetca
NPOV3BOANTENIEM MALUNH W YCTaHOBOK,
cneumanmn3npyoLLMca Ha pa3paboTke
N N3roTOBJIEHNWN HAaCOCOB BbICOKOTO
JaBNeHNA N rmapaBanyecKmx KOBOYHbIX
MpPeccoB, a TakXXe NP1BOLOB N CUCTEM
ynpasieHus ons Hux. B 3Tux obnacrax
npeanpuATne CHUTAeTCA OLHUM U3
BefyLLMX MUPOBbLIX NnaepoB. K npons-
BOLCTBEHHOW Nporpamme B 061acTu
HaCOCOB OTHOCATCA TPEXTIIYHXXEPHble
HacoChbl, pagnanbHO-NOPLIHEBbIE HACOChI
C ynpaBiAeMon 1 NOCTOAHHOW nofayen.
Io >enaHuio 3akasdvka drpma Benyko
MAHKE Takxxe 3aHMMaeTca pa3paboTKon
N N3roTOBJIEHNEM arperaTos U yCTa-
HOBOK. [TOMWMO 3TOro NpefnpuAaTne
npegsiaraeT KOMMIeKCHble YyCTaHOBKM
ONA YAANeHNA OKanHbI.

PewweHunsa dupmbl Benyko MAHKE Haxo-
IAT, cpeay NpoYyero, CBoe NpUMeHeHue B
MeTannyprum, HedTsAHOM 1N ra3oBOR Npo-
MbILLIIEHHOCTK, Ha XUMUYECKMX Npeanpu-
ATUSAX U 3NeKTpocTaHUmMsX. K 3aka3ymkam
rMOPaBANYECKUX NMPECCOB U MacsIAHOM
rMOPaBANKN OTHOCATCS KomnaHum Otto
Fuchs n Citic Heavy Industries, B 06na-
CTV BOZAHOW rugpasamkn — SMS Meer,
Vallourec & Mannesmann, Robert Bosch
n ArcelorMittal, a B obnactn Hacocos
INs ynpasieHnsa Npon3BOACTBEHHbIMN
npoueccamm — Shell, Petrobras, Petronas,

Statoil, Gaz de France n Hyundai Heavy
Industries.

Hatwue npennpuatie Gbi10 OCHOBaHO B
1932 rogy ®putuem TymmMoM B ropoge
MeTumHreH, bageH-Bioptembepr. OaHol
N3 MHOTFOYUCEHHbIX MHHOBALMI Npea-
NpUATUA CTano BHeapeHue 6oMbLLINX
paananbHO-MOPLLUHEBLIX HACOCOB C O4€EHb
BbICOKMMU PerynMpoBOYHbIMI CBONCTBA-
MW 1 MHBEPCMPOBaHMeM noToka (1966).
Mocne ToOro, kak B 1996 rogy cembs
MaHke BCTynuna BO BNafdeHve npes-
NPUATEM, NOABUIACH BO3MOXHOCTb
MCNonb3oBaTh Hoy-xay laHca-Moaxvuma
MaHKe — NMoHepa B 06/1acTy Npeccos
cBo6OAHON KOBKN. K BblAAIOLWLIMMCS UH-
HOBaLWAM, pa3paboTaHHbIM FaHcoM-/o-
axvmowm [TaHke, OTHOCATCA NepBbIn
npecc cB0OH6OAHON KOBKWN [1BYXKOSIOHHOW
KOHCTPYKUMW C HUXKHUM PacnofioKeHNEM
paboumx umnuHapoB (1956) n MAHKE
MoandumumpoBaHHbIA CrHyconaanbHblii
npsamoi (Direkt) npueog (PMSD) ans
KOBOYHbIX NpeccoB (1975).

CerogHsa nog, pykoBoACTBOM Muxasns u
TaHu MNaHke NpegnpuATME Kak 1 Npexae
OCTaeTcA HOBAaTOPOM B CBOE 0b6nacTu.
K rpynne KomnaHui npuHagnexar
noyepHue komnarnum B CLUA, Kutae n
Poccun. Bmecte co cBommMn npepcra-
BUTENbCTBaMU chripma Benyko MAHKE

npeacraBneHa B bonee yem 70 cTpaHax
Mupa. B 2009 rogy B Norheinco B Kutae
OblNna BBEAEHa B 3KCMyaTaLMio caman
Oonbluas ruapaBanyeckasn ycTaHoBKa
MNMAHKE B mupe ¢ npusogom PMSD, B
2011 rogy — camblin MOLLHbIW Npecc
cBobOAHOM KOBKM B Mupe Ha Citic Heavy
Industries B Kutae.

KnioueBble Bexu

1932 OcHoBaHwe hrpmbl Benyko B
ropoge MeTunHreH @OputLem
Tymmom

1973 OcHoBaHwue upmbl MAHKE
NH>XnHpKHT B Jtoccenbaopge
FaHcom-Moaxumom Makke,
Oputuem TYMMOM MAaALLUM U
SpurkoM Konkom

1996 Cewmbsa NaHKe BCTyNaeT BO
BnageHve dupmoi Benyko

2002 CnunsiHWe npoaykumm obounx
npesnpuATUn B OGHO

2011 MepenmeHoBaHWe GUPMbI B

Benyko MAHKE Tm6X
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Mbl PABOTAEM C BbICOKUM OABNEHUEM.

o BCeEMY MNPY KaK AOMa: C COOCTBEHHbIMMW npeactaBnTesiIbCTBaM Mbl MPeACTaB/1EHbI B bonee

yem 70 cTpaHax Mmpa.

fnopas-
nmyeckne
KOBOYHblE
npeccol

Wepuko PAHNKE GmbH
Max-Planck-Str. 10

72555 Metzingen, GERMANY
Tel.: +49 7123 1805-0

Fax: +49 7123 41231
wepuko@wepuko.de
www.wepuko.de

KoHTakT B cTpaHax CHI:

000 “Benyko NAHKE Tpenguhr”
1-n Moxxanckum Tynuk, g. 8A,
CcTpoeHue 1

121059, r. Mocksa, POCCUA

Ten. +7 (499) 240-25-37

®akc +7 (499) 240-25-37
info@wepukopahnke.ru
www.wepukopahnke.ru
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