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EDUR- MHoroda3Hble HacocChl

EDUR"

EDUR Multiphase Pumps

[MepekaunBaHue BOAHO-ra3oBOW CMECU U MOMyYeHUs aucnepcui
ABMSOTCS B HacTosilee Bpemsi Haubornee  3Ha4YMMbIM
HOBOBBEAEHU B TEXHOMOrMM LEeHTpobexHbix Hacocos. OT
3aBoga EDUR Ha pblHOK Oblny MpeacTaBneHbl, U NpoBepeHbl,
PEBOMIOLMOHHbIE, adpekTBHBIE W MHTENneKTyanbHble
pelieHnsi, KOTOpble MNPUMEHSIOTCA B HOBEWWMX obnacTtax,
KOTOpble BbInK eLle HECKOSbKO NeT Ha3ag HEMbICITUMBIM.

EDUR-MHorocdasHble Hacochbl pasnuyatroTcs Mo KOHCTPYKLWK,
cnocoby akcnnyataumm OT 00blYHbIX BOAHbIX HacocoB. EDUR-
MHorodpasHble  Hacocbl AN TMAPOCUCTEM  MO3BOMSOT
perynupoBaTb paboTy CO CTOPOHbI BCacbiBaHWsA 6e3 norpyxeHus
B CTaHJapTHOM pexume, Aaxe Mpu BO3HWKHOBEHUWM KaBUTaLMMW.
MoHmxeHne rasoBon dpakumm o 30% npu BcacbiBaHUU
camocToaTenbHo, u ©6esonacHo. [lpy 3TOM  coxpaHsieTcst
OTNMYHOE NepemeLLMBaHne 1 ra3oHachILLEHHOCTb.

[ononHuTenbHble XapakTePUCTUKN HAcoca He YyBCTBYIOT M3HOCA
npu HanuuMu nerkux npumecen, u paboyee COCTOsIHME
CTabunbHO MO BCEW XapakTepUCTUYECKOW KpWMBOW Hacoca.
YBenuyeHve rasoB MNPUBOAAT, KakK MpPaBuIo, K YMEHbLUEHMIO
pacxofa, AaBneHus Hacoca U NoTpebnsemo MOLLHOCTK.

3HayeHne KI HacocoB EDUR-MHoOrogpasHbix M cokpalleHue
WHBECTMLUMIA 3aTpaT, OKynaeT 3ameHy TPafaMLUMOHHBIX CUCTEM B
KOpOTKME CPOKU. B MyHUUMNAnNbHbBIX OYUCTHBIX COOPYXEHUSX, B
KOTOPbIX MPUMEHSOT MHOrocTyrneH4atble Hacocbl EDUR, moryT
ObITb YMEHbLLEHbI EXXEroHbIE PACXOAbl HA 3HEPTUIO B HEKOTOPbIX
cnyyasax go 200.000 €.

The transport of liquids integrated with various dissolved
gases is arguably one of the most outstanding recent inno-
vations in the technology of centrifugal pumps. EDUR has
developed these efficient and smart solutions through pre-
cision engineering and machining resulting in a multiphase
pump that is currently revolutionizing new fields and in appli-
cations unheard of only a decade before.

EDUR multiphase pumps differ considerably in design and
operation from conventional centrifugal pumps. The EDUR
multiphase pumps are designed to make operation of the
pump with induced-air from the inlet-side without cavitation
that standard centrifugal pumps cannot handle. In doing so
a thorough mixing and an excellent gas saturation of the lig-
uid occurs. Gas contents up to 30% are normal with stable
operating conditions during standard operation of the pump.

Further positive characteristics of EDUR Multiphase pumps
include low parts wear by slight impurities and steady pump-
ing characteristics for changing points of operation. With
increasing gas contents in the liquid the pump capacity and
the pressure will decrease as well as the power input.

The outstanding efficiency of the EDUR multiphase pumps and
the reduced installation complexity amortize the replace-ment of
conventional low-efficiency multiphase equipment within a short
time. Municipal waste water treatment plants utilizing the EDUR
Multiphase Pump have seen decreases in annual energy costs
in some cases up to € 200.000.
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dnoTtauun
pacTBOPEHHLIM BO3yXOM

Application
Dissolved Air Flotation

dnoTauus pacTBopeHHbIM Bo3ayxoM (PPB) asnsetca HagexHbIM
W NpOBEpPEeHHbIM MPOLECCOM O4YUCTKM B CUCTEMAxX O4YUCTKU
cTouHbIX Bog. ®PB uvcnonb3yetcs Onsg nerkoro pasgeneHusi
B3BELUEHHbIX BelecTB B xuakocTsax. PPB cuctembl paboTatoT
NyTEM HacCbILEeHNs TEeXHONMOrM4yeckon BoOAbl BO34yXOM oA
BbICOKMM [JaBrieHMeM, KoTopasi nogaeTtcs B 6ak CTOYHbIX BOA, MO
TpybonpoBoay noa HopMasnbHbIM AaBneHneM. MuKpo-ny3bipbKu,
obpasylowmecs npu cbpoce pfaBneHuss B cucteme Ans
KOHLEHTpauun B3BELLEHHbIX YacTuL, B XWAKOCTW, U NOAbEMA UX
Ha NOBEPXHOCTb, U AarnbHelLwero npouecca 0b6e3xmprBaHus.

TunnyHble obnacTv NpuMeHeHUs BKIoYaloT B cebsi: o6paboTky
BOOOHETAHOW aMynbcun, obedxmpreaHme docdaTHbIX OCaaKoB
M TSXenbIX OCadKoB MeTansioB, a Takke OKOHYaTenbHoe
ocefaHuss B OMO-OUNCTHBIX COOpYXeHusx. MHorocTyneHvatble
drioTaumMoOHHbIE  YCTAHOBKM  pacTBOPSAIOT  OTXo4bl  AnA
JanbHenwen cneynanbHon obpaboTku.

Dissolved air flotation (DAF) is a reliable and proven
process for purification in wastewater systems. DAF is used
for the easy separation of suspended matters in liquids. The
DAF System works by saturating the process water with air
under high pressure which is then released to normal
pressure and piped into the wastewater tank. The micro
bubbles generated during pressure release work to attract
suspended particles in the liquid and float them to the
surface where they are then skimmed away.

Typical ideal fields of application include the treatment of
oil-water  emulsions, fat separations, phosphate
precipitations and heavy metal precipitations as well as final
sedimentation at bio-treatment plants. Multistage flotation
plants are a solution for the treatment of special waste.
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Bxop cTOuYHbIX BOA, | Bo3pgyx
Inflow Waste-water @ Air
Kovvlnpecco'f)‘:"i :
Compressor — =

OObIYHbIN Hacoc
Standard pump

OObIYHbIe cUCTEMbI

Conventional System

rMHMﬂ pacTBopeHy Solution LinI '

dnotatop TBépAble YacTMLbl Crtok
Flotate Solids

MynbTudasHbein Hacoc EDUF

Effluent EDUR multiphase pump

Cuctema EDUR

NMpumeHeHue hnoTaumi
pacTBOPEHHbLIM BO3AYXOM

Application
Dissolved Air Flotation

droTauuoHHas cucteMa ¢ MynbTUdasHbLIMU Hacocamm
EDUR kak B NepmaHuu, CeptudmumposaH VDMA 24430

[Mpu uncnonb3oBaHMM MHorodasHelx Hacocos EDUR, ras
nogaeT HeMocpeAcTBEHHO B Tpybbl NpMTOKa, yMeHbLuas
KOMMOHEHTbI CUCTEMbI MO CPaBHEHUIO C TPaAULMOHHBIMM
KOHCTpyKumsmu. Komnpeccop, HanopHbii 6ak, Hacochl,
KOHTpOMnepsbl, 1 knanaHa MoryT 6biTb yaaneHsb..

Bo Bpemsi reHepauuu paBneHus B OIIOTALMOHHBIX
cuctemax, MmynbTudasHble Hacocbl EDUR  TwatensHo
nepemeLlMBaT OOHOPOAHbIE XUAKOCTU U rasbl. [MyTem
no6aBneHns [OMONHUTENbHBIX MMHWIA NO NOTOKY pacTeopa,
NMo3TOMY ras3oHachbILLAEMOCTb Bo3pacTaeT eLle Gonblue.

B cucremax ¢ mynstudasHsimm Hacocamm EDUR ypoBeHb
cMmewmBaHus  (pactBopumoctn) pgocturaet go  100%.
M306paxeHne Huxe nokasbiBaeT pe3ynbTaT pasfuyHbIX

3

aucnepcui.

B npouecce paBHOro pacnpegeneHus
obpasyeTcsi MakcumaribHoe KOnuMyecTBO
B3BELLUEHHbIX YacTuL, MUKPO-My3biPbKOB.
B 3aBMCUMMOCTM OT CTOYHbIX BOA, MU
0aBneHus1 HacbIWeHus gucnepcuu, c
NMoMoLLbI0 MHOrogasHbix HacocoB EDUR
MOXeT OblTb  OOCTUIHYTHI  pasMepbl
ny3bipbkoB Mexay 30 1 50 Mkm.

Flotation System with EDUR Multiphase Pump as per
VDMA Specification 24430

When using the EDUR multiphase pumps (right) the gas is
fed directly into the inflow pipe. This allows the reduction in
system components compared to systems of traditional
DAF design (left). The compressor, pressure tank, pumps,
cont-rol, and numerous valves can be removed.

During pressure generation in the DAF system, EDUR mul-
tiphase pumps achieve a thorough homogeneous mixing of
liquid and gas. By adding additional downstream solution
lines this gas saturation will be further increased.

In systems with EDUR multiphase pumps grades of mixing-
solubility up to 100% can be achieved. The image below
shows an excellent dispersion as result.

In order to capture a maximum
amount of suspended materials,
micro bubbles with equal distribution
have to be generated. Depending
upon the waste water and the satura-
tion pressure dispersions with bubble
sizes between 30 and 50 microns

| can be achieved with EDUR
)ﬂ multiphase pumps.
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pacTBOPEHHLIM BO34yXOM

Dissolved Air Flotation

Kpome ynyulleHHbIX 3HA4YeHW CTOKa U CHKEHWE BBOAA
XUMUKATOB, MONb30oBaTENM COOOLLAT O 3HAYMTErNbHOWM
3KOHOMUM  SHEPropecypcoB  MNocre  MogepHu3auuu
cywiecTyowmnx cuctem. K npumepy asHepreTuyeckune
3aTpaTtbl Ha OroTaUMOHHbIE CUCTEMbI C ABYMSI HAcocamu C
6OKOBBIMM  KaHanamu, YCTaHOBMEHHbIX Ha CKOoTobONHe
ObiNMM SIBHO CHWXXEHbI NMyTEM YCTAHOBKM OJHOrO Hacoca
EDUR. YcTtaHoBneHHad MOLLHOCTb 3nekTpogsuratens
Oblna ymeHblleHa Gonblue Yem BABOE.

B cpaBHeHuu ¢ gpyrumu Hacocamu, Hacocel EDUR penatot
CTabunbHble XxapakTepUCTUKK, a Takke U3HOCOCTOMKHME.

3aBog npousBoauTENb COOGLLAET, YTO SKOHOMMUS KaK Ha
0o6beM MHBECTULMIA, Tak M 3aTpaTbl Ha 3KChnyaTauuio,
KOTOpble HaxoOATCA B 3aBMCUMOCTM OT TWMa OYUCTKA OT
30% 0o 40% OT 0BbIYHbLIX YCTAHOBOK.
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Besides improved effluent values and a reduced input of
chemicals users do report about considerable energy sav-
ings after retrofitting existing systems. In example the
energy costs for a flotation system with two side channel
pumps installed in an abattoir have been clearly reduced by
the installation of one EDUR multiphase pump. The motor
power installed has been more than halved.

Compared to side channel pumps, EDUR multiphase
pumps do convince by a stable conveying characteristic
and low wear operation.

OEMs report cost savings of between 30% and 40% com-
pared to the conventional systems when using EDUR multi-
phase pumps both with regard to the investment volume and

the operation costs depending on the type of installation.
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®dnoTtaums c ra3oBbiM GapboTaxem HepTAHOMN
NPOMBbILLNIEHHOCTH

Mo dnoTtaummn c rasoBbiM GapboTaxeM Takke SBNSETCH XOPOLUO
3apekoMeHOoBaBLLEN cebs npouecc B HedpTAHOM
NPOMbILLUIIEHHOCTH, pa3feneHne BOAOHEdTsHbIX cMecei. [ns
[o0blun HedpTU-Cbipbst B cneumanbHbiX ONOTaUMOHHBIX CUCTEMaXx
cHabXeHusi, MpUMeHSeTCA Hanpumep, NpuUpoAaHbIA ras. Bo Bcem
Mupe MHorodpasHble Hacocbl EDUR oBLWIMPHO 3aMeHsIOT 0ObIYHbIE
pacTeHNs: C OOHOW CTOPOHbI, OHU (PYHKLMOHMPYIOT B KadecTBe
rasa-gosatopa, pAns 3Toh  QYHKUMM B  OObIYHbIE  CUCTEMBI
OOMONHUTENBbHO A0MKEH Obin ObiTe paspaboTaH C peakTUBHBIMM
connamu, KOMNpeccopoB U pe3epByapoB BbICOKOro AaBnenusi. C
OPYron CTOPOHbI, €CTb (YHKUMS [AUHAMUYECKOro CMecuTens.
Bnaropgaps cneuvanbHbIM Konecam OTKPbITOro Tuna B KOMGuHaumm
C HanpasnsioLlen, Ne3Bust yCTpoicTea, bnarogapsi BbICOKOW cune
caBwra, NosIBMSAOTCA npou3BoACTBa ropasgo nyyuwe,
OuncrneprmpoBaHme ra3a Mo CpPaBHEHUIO CO  CTaTUYECKUMU
CMecuTeNaMU, KOTopble ObiNy B 3KCnyaTauum Co CTaHAapTHbIMU
Hacocamu.

EDUR"

Induced Gas Flotation Petro Industry

The induced gas flotation also is a well-proven process in
the petro industry for the separation of oil-water mixtures.
For the crude oil extraction in special flotation systems fee-
ding of e.g. natural gas is applied. Worldwide EDUR multi-
phase pumps substitute extensive conventional plants: on
the one hand they operate as gas-dosing device. For this
function conventional systems additionally had to be desi-
gned with jet nozzles, compressors and pressure tanks. On
the other hand there is the function as dynamic mixer. Due
to the special open impellers in combination with a guide
blade device high shearing forces do appear generating a
much better dispersion of the gas compared to the static
mixers that have been in operation with standard pumps.

danbHenwune npumMmeHeHus

Further Applications

lMpoussoacTeo TONNMBa

Mpn obpaboTke pereHepaTUBHbLIX 3HEProHOCUTEnNewn, B KayecTse
dpakumn ¢
TENnoTBOPHOW CMOCOBHOCTLIO, UM CUHTE3NPOBA

BbICOKOM

OuoTonnuea, [OpeBeCUMHbl, OTXOAOB
MHepTHoro rasza, CO2 formkeH GbITb CMbIT.
Komnpeccop HanpaensieT rassl B abCopOUMOHH
AYENnKy, rae yBenmyMBatoT Hanop B COBOKYMHOC
OTOT arperaTt HaxoAuUTCsl B CTaAnM ONPbICKUBaH
BOOW CBEPXY, KOTOpasi NoAaeTcsi C NOMOLLbIO
MynbTUcasHoro Hacoca EDUR. Bo Bpems 3Tor'
npouecca Bofa oborawaetca CO2 13 cuHTesa
rasa. 3atem Boga noctynaet B 6ak gecopbuumm,
B KOTOpPOM Gonbluas Yacte CO2 Bynet nerkas. ok
Tak 3To BOAa@ MO-MPEXHEMY HachllleHa Ha 100° 0,
rasa, BO3HMKLUMMM BO BpeMS 3aTpaBKW, OLHAKO, PacTBOPSAHTCA
CcHOBa MHorogasHbiMn Hacocamu EDUR - uenb HaunMHaeTcs cHoBa.

O6paboTka cMa304YHO-OXJIAXAaKLWMX XKUgKocTen

[na o4nCTKM 3arpsA3HEeHUn OKpyXKatoLwen cpeapbl OT OXnaXaatoLwmx
Xnagkocten (cMasodHble mMaTtepuanel), K npuMmepy, npu npouecce
dpesepoBaHnsA cTanbHbIX Mpodunen, BOAHO-MAcnsaHas CMmechb
npoTekaeT yepe3 cobupatowuii pesepsyap C rpsseynosuTenem B
bak, 3aTeM B OTCTOMHUK. MynbTudasHble Hacocbl EDUR
nepekavmBaloT cpefbl NPOrpPyHTOBAHHLIMKM  COOTBETCTBYHOLLMMM
XMMUYECKMM BeLlecTBamu B npolecce chrnotaumm.

Fuel Production

In the processing
as biofuel, wood,

of regenerative energy carriers such

waste fractions with high heat value,
or animal meal to synthesic gas the inert

CO, has to be washed out. A
compressor forwards the gas into an
absorption cell, where it flows ascen-
dingly through a support medium
aggregate. This aggregate is being
sprayed from above with water that is
conveyed by an EDUR multiphase
pump. During this process the water is
enriched with the CO, out of the syn-
thesis gas. Afterwards the water is led
into a desorption tank, in which most of
the CO, will outgas. As this water still

is saturated for 100%, gas bubbles occur during priming,
that however are soluted again by the EDUR multiphase

pump - the circuit starts again.

Treatment of Cooling Lubricants

For the treatment of nonpolluting cleaned cooling lubricants
for example out of the milling process for steel profiles the
water-oil mixture does flow through a collecting basin with a
sludge trap towards an abstraction tank and from there it is
transported into a sedimentation tank. EDUR multiphase
pumps recycle the medium being primed with
corresponding chemicals in the flotation system.
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MNepepaboTka MUHEParnbHOrO CbIpbA

Hanbonbluasa gobblva Meay 3aBUCUT OT PYAHOTO Chbipbsl, KOTOpPOE
UMeeT TpeLuMHbl, 3aTeM OHW WNMAYIOT, N NepemMarnbiBaloTcs B
Apobunke NOCTaBASIOTCS B CTOPOHY dhrioTaLmu.

Menkue ny3bIpbKn BO3ayxa
NOOHMMAIOT Meslkue MuHepasbHble
yacTuubl K TMOBEPXHOCTU BOAbI U
Aepxat ux B pnotatope. C nomoLsto
BOJO-BO3AYLLUHOW cmecu "
pobasneHus droTaumMoHHbIX
[obaBok, B TO e Bpemsi MefHas
pyda oTgensiercsa OT Apyrux pya.
PyaHbIi KOHUEHTpaT BNOCNeACTBUM,
3TO  KOplWka B crepyolwem
npouecce.

EDUR’

Mineral Processing

Most copper mining depends on crude ore that is cracked,
grinded in rock crushers and subsequently supplied
towards the flotation. Fine air bubbles transport the small
o mineral par-ticles to the water surface
B and keep them in the flotate. By
means of the water-air mixture and
adding of flotation additives at the
same time the copper ore is
separated from other ores. The ore
concentrate subsequently is

smelt in the following process.

danbHenwue npumMmeHeHns

Further Applications

YucTtawme cpeacrtea O4YUCTKMU

Mocne 06paboTkM MexaHWYeckux [JeTaner, kak KophycoB
anekTpoABuratenei  Unu - geTtanu  Kopobku  LlecTepHel
OYMLLAIOTCA, U HakannuealoT HedTaHble ocTaTku. YucTawve
cpeficTBa nepemeLLaloT HedTsHbIe OCTaTKU B 3aMKHYTON Lienu, u
TPaHCMNOPTUPYIOT B NpoLecc droTauum.

3aBop OTrOHKM aMMMaka

B npouecce npoussoacTtBa ygobpeHwui, ycTaHOBMeHa cuctema
BCMbILLIEK W CAYXWUT ANSA CHWKEHUS COAepXaHWs aMMOHWAHOIO
asoTa, a Takke XumMmuyeckoro notpebnenus kucnopopa (XrK) s
NMPOMBILLUIIEHHBIX CTOYHbBIX BOAaX A0 HOPMaTUBHbIX 3HAYEHWUN.

CToyHble BOAblI CHavana wHuumMupyetcs BONMM3M 3emnn B
pesepByap, a oTTyda nepekadnsaetca B EDUR-mHorodasHblie
Hacocbl, oborawjaloTca BO34yXOM o4 AaBlieHuem, pfanee
nepekavmBaloTcs B COCTOSHUM pacTeopa. [locrne npouecca
OTCTOS!, BOAHO-BO3AYyLLHAsi CMECb NOCTY-
eT yepe3 POPCYHKM cBepxy obpaTHo

B 0Oak. [locne aTux pacnbineHni
amMmMuaKk ncnapsieTcs U3 CTOMHbIX BOZ,

N MOXeT ObITb HanpaeneH obpaTHO B
npouecc npou3BoAcTBa MUHeparb-
HbiX yaobpeHuin, B rasoobpasHoe
COCTOSIHME.

Cleansing Agents Treatment

After the machining of mechanical parts as motor casings
and gear boxes the parts are cleaned and oil residues
accu-mulate. The cleansing agents transported in a closed
circuit carry the oil residues and are cleaned subsequently
in a flotation process.

Ammonia Stripping Plant

Downstream the fertilizer production process a stripping
system is installed and serves for reducing the ammonia
nitrogen content and also the chemical oxygen demand
(COD) in the process waste water to the standard values.

Initially the waste water is fed into the tank near ground
level. From there it is conducted into the EDUR multiphase
pump where air is aspired along with the water and brought
into solution under pressure.
After pressure release the gen-
erated water-air mixture is deliv-
ered back into the tank through
nozzles from above. Due to this
sprinkling the ammonia releases
gaseous from the waste water.
It can be conveyed by a gas
pipe to the fertilizer production
pro-cess again.
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YcTpaHeHue nssecTtu

B LenntonosHo-6yMaxHo NpoMbILLIIEHHOCTM YacTo obpa-

30BbIBAIOTCS M3BECTb-COAEPKALLME OTNOXKEHUS U3-3a KPY-
roBopoTa BoAbl B Tpy6ax, cuctemax oxnaxaeHus,

TennoobMeHHMKax 1 T. 4. |_|03TOMy Heobxoammo obecneuun- BaTb

CMCTeMbIl NOBYLUKaMK1 A1 U3BECTU.
OTO 3HauMTEnNbHO CHMXKaeT NnoTpebreHne ceexel Bogbl 1
NoBbILLIAET YCTONYMBOCTb MpoLiecca HaaeXHOCTN.

Tak e CHWXaeT 3aTpaTbl HA PEMOHT U =
CepBUCHOEe 0BCnyXMBaHNe CUCTEM.

Bnarogaps UHHOBAUMOHHOW KOHLENUun il
EDUR-MHorogasHble Hacochl Tenepb

yAanocb CHU3UTb 3aTpaThbl Ha SHEPIUIO Ha

st

2 65%), N0 CpaBHEHUIO C TPAAULNOH-
HbIMK cuctemamun. Kpome Toro 3atpatbl Ha
Ha TexHu4eckoe obCcnyxmBaHue, U KOMMO-
HEHTbl MHTEHCUBHOTO AaBMNeHNsi BO34yxa

B KOTNax n peaktopax.

EDUR"

Elimination of Lime

In the paper industry limy deposits out of the circulation
water in pipes, cooling systems, heat exchangers etc. are

being eliminated by the utilization of lime traps. This consi-
derably reduces the fresh water consumption and secures
a sustainable improvement of the pro-
cess reliability. Also the costs for main-
tenance and service of the systems
are reduced significantly. By means

of the EDUR multiphase conception

it has been managed to reduce the

energy costs of traditional systems by
more than 65%. Moreover cost- and
maintenance intensive components
like pressure tanks and pressure reac-

tors do not occur.

danbHenwune npumMmeHeHns

Further Applications

OTBOA rasoB Npu nepekaumBaHUmn

MynbTudgasHvele Hacoc EDUR wu3-3a
cBoMX paboumx  xapakTepucTuk no
paboTe C razamu XOpoLLO PerynmpytoTcs.
OTO OTHOCWTCHA, B 4acTHOCTW, And
TPaHCMOPTUPOBKMN CXWMXEHHOTO rasa.

OxnaxaeHue BOAbl 030HOM

MHHOBaLMOHHbIEe KoHUenuun HacocoB EDUR, Taku npuseno
K yyacTmio B cedbMoW pamoyHon nporpamme EC no
uccrnefoBaHWsM UM TEXHOMOrMyeckoMy passutuio. buo-
obpacTaHne MOPCKMMKM  OpraHuamamu, npeacTaBnseT
cepbesHylo npobrnemy Ans MaTepuanoB B MNOCTOSIHHOM
KOHTaKTe C MopckouW Bogon. HakonneHne Mopckux
OpraHM3MOB OKa3blBaeT BfMAHWE Ha (YHKLUMOHMPOBAHUE

aBuratenen v panbHeiilwyl paGoTy TEXHWKM Ha GopTy,

- r

HeobXxoaMMoe OXnaXkaeHUu.

MpoekTom pa3paboTaHbl cUCTEMbI

ans npeaoTBpaLLeHNs 6uo- ;‘
obpacTaHvi, NpyM NOMOLLUM O30Ha, %"_;
ynyJluaeT Ka4ecTBO MOPCKOW BoAbl .
ans oXnaxaeHus CYOOBbIX ﬁ
aBuratenen, a Takke udbexaHue .
3HaUMTENbHbIX 3artpat Ha [
TeXHUYeckoe OBCMyXuBaHMe, W & &
obecneumBas HapexHylo
3KCMNyaTaLmio MOPCKUX CYL0B.

Outgasing during LPG Pumping

Due to the partial gas handling capa-
bility of the EDUR multiphase pumps
outgasing is reliably managed. This
applies especially for the transport of
liquid gas.

Cooling Water Treatment by Ozone

The innovative conception of the EDUR multiphase pumps
did lead to participation at seventh frame programme of the
EC for research and technological development. Marine
bio-fouling is a major problem for materials in constant
contact with seawater. Accumulation of marine organisms
has impact on the proper functioning of engines and further
appliances on board that need constant und proper cooling,
and on the safety of the vessels.

The project comprises the devel-
opment of a system for avoiding
bio-fouling, by means of ozone
improving the quality of the
seawater for cooling the ship’s
engines and by this avoiding
considerable maintenance costs
and at the same time assuring a
reliable operation of the seago-ing
vessels.

=S

SEVENTH FRAMEWORK
PROGRAMME
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EDUR’

30 T T T TTTTTTI
ca. 2900 1/min 1
bar appx. 2900 rpm [ 40
ps
25
— 35
g
§ 20 7t 30
[ L A
o | Il
N NHU it 25
15 —
S LBU 4 20
=}
5 e |
LBU 6 .\
10 r15
EBuU . \
[ gy o >,
R =l ~_ i 10
5 PBU ~] N ™
50
| in Planung / projecte
0 ! [ T [ T]1 0
0,5 1 2 3 4 5678910 20 40 6080100 180
Forderstrom Q Rate of flow m3h

34 5678910 20 30 50 80100
Forderstrom Q Rate of flow

200300 500 750
G/min [US]

Pabouue paHHble Performance Data
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MpuUHUMN KOHCTPYKLUUMN

Constructional Features

PBU

OpHocTtyneHyaTo- nepudepnyeckni
Hacoc, MOHOBOYHOrO UCNOMNHEHUS,
ropM3oHTanbHOro Tuna/Ha Bany mMotopa
C MexaHN4ecKknM ynnoTHEHNEM

0,5 po 3,5 m*yac, paboyee naBneHue
0o 10 6ap, koHueHTpaums rasa: go 15%
MaTtepunan: Hepxasetowas ctanb

EBU

MynbTudasHbI LEHTPOOEXHbI Hacoc
MOHOGIIOK B XKECTKOM rOPU30OHTaINIbHOM
WCMOJTHEHUU, C CErMEHTapPHLIM TUMOM
MEXaHU4eCKOro ynmoTHEHMS

0,5 po 7 m*vac, paboyee naBneHue Oo
15 6ap, koHUeHTpauus rasa: go 15%
MaTepuan: ctaHaapTHbI, BCe BAAbI

BpoHsbl EB1u go EB6u

LBU

MynbTrudasHbI LEHTPOOEXHbI HAacoc
MOHOGIOK B XXECTKOM rOPU30OHTaNIbHOM
WCMOJTHEHUU, C CErMEHTaPHLIM TUMOM
MEXaHU4eCKOro ynroTHEHMS

5 po 60 m*yac, paboyee naBneHue o
40 6ap, koHUeHTpauus rasa: go 30%
Matepuan: cTaHaapT, YyryH ¢ rpacdouTom,

BCe BMAObI 6pOH3bI, HepX. CcTanb, Cnnasbl.

10

PBU

Single-stage peripheral pump
Unit-construction type, horizontal
Common pump/motor shaft

Mechanical seal

0,5 to 3,5 m3h, working pressure up to 10
bar Gas contents: up to 15%

Materials: Stainless Steel

EBU
Multistage centrifugal pump
Unit-construction type,

——
= horizontal Rigid coupled,
e— segmental type Mechanical seal
0,5 to 7 m?®h, working pressure up to 15 bar
Gas contents: up to 15%
Materials: Standard, All-
Bronze EB1u to EB6u
LBU
Multistage centrifugal pump
Unit-construction type,
= horizontal Rigid coupled,
{E segmental type Mechanical seal
— 5 to 60 m3h, working pressure up to 40 bar

Gas contents: up to 30%
Materials: Standard, Nodular Cast Iron,

All-Bronze, Stainless Steel, Super-Duplex
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EDUR"

CucrteMbl ynnoTHeHUA Bana Shaft Sealing Systems
MexaHvyeckoe ynnoTHeHue (NpocToro Tmna). MexaHuyeckoe ynnoTHeHne (4BOMHOIo Tuna).
Single-acting mechanical seals Double-acting mechanical seals

e S =

KOMI‘IeHcaLlVIOHHoe

Bes 6anaHcuposku CbanaHcrpoBaHHbIe TaHgemHoe pacrnonoxeHne pacrnonoxeHvie

unbalanced balanced Tandem arrangement Back-to-back arrangement

makc. 25 6ap, 120°C  makc. 40 6ap, 160°C makc. 16 6ap, 120°C makc. 16 6ap, 120°C
CneuuanbHoe UCMOJIHEHUE YNITOTHEHUI MO 3anpocy. Special sealing systems on request.

YnnotHeHus, Matepuansl, Npusopf Sealings, Materials, Drives
YyryH BpoH3a Hepx. ctanb Materials
Matepuank Cranpapt Nodular Iron All-Bronze Stainless Steel Cnnase
Kopnyc Hacoca 0.6025 0.7043 2.1050.01 1.4581 1.4517.01 Casings
PaGouee koneco  2.1052.01 0.7040 2.1052.01 14517 1.4517 Impellers
Ban 1.4057 1.4057 1.4057 1.4462 1.4501 Shaft
CraHAaapTHbIN NpUBOA Standard Drive
IEC — 3 dhasHbI IEC-three-phase A.C. motors
3awwuTta - |IP 55, knacc nsonsauum F Enclosure IP 55, insulation class F
MowHocTb oT 4,0 kBT 220/380 BT Up to 4,0 kW 230/400 V
no 5,5«kBt380BT,50 Iy From 5,5 kW 400 V, 50 Hz
CneuwmanbHble UCNOMHEHUSI MO 3anpocy Special executions on request
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KoHueHT. raza B %
Gas contents in %

ca. 2900 o6/muH
appx. 2900 1/min

MnoTtHocTb cpeabl p = 1 kg/dm*®* BsaskocTb n = 1 mm?/s

Media density

p =1 kg/dm?

EDUR’

Viscosity n =1 mm?/s

EB3u
ca. 2900 1/min  _I psi p
appx. 2900 rpm
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Temnepatyp t = 20°C

Temperature t = 20°C
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EBu EDUR’
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KoHueHT. rasaB % ca. 2900 o6/mMuH  TnoTtHocTb cpeapbl p = 1 kg/dm?® Bsskocte n =1 mm?s  Temnepatyp t = 20°C
Gas contents in %  appx. 2900 1/min  Media density p = 1 kg/dm?® Viscosity n =1 mm?s  Temperature t = 20°C
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EBu EDUR’
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KoHueHT. rasaB % ca. 2900 o6/mMuH  TnoTtHocTb cpeapbl p = 1 kg/dm?® Bsskocte n =1 mm?s  Temnepatyp t = 20°C
Gas contents in %  appx. 2900 1/min  Media density p = 1 kg/dm?® Viscosity n =1 mm?s  Temperature t = 20°C
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LBU EDUR’
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KoHueHT. rasaB % ca. 2900 o6/mMuH  TnoTtHocTb cpeapbl p = 1 kg/dm?® Bsskocte n =1 mm?s  Temnepatyp t = 20°C
Gas contents in %  appx. 2900 1/min  Media density p = 1 kg/dm?® Viscosity n =1 mm?s  Temperature t = 20°C
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KoHueHT. raza B %
Gas contents in %

ca. 2900 o6/mMuH
appx. 2900 1/min

LBU 603 C160L

EDUR’

MnoTtHocTb cpeabl p = 1 kg/dm*®* BsaskocTb n = 1 mm?/s

Media density p = 1 kg/dm?

Viscosity n =

1 mm?%/s
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Temnepatyp t = 20°C

Temperature t = 20°C
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KoHueHT. raza B %

Gas contents in %

ca. 2900 o6/muH

appx. 2900 1/min

MnoTtHocTb cpeabl p = 1 kg/dm*®* BsaskocTb n = 1 mm?/s

LBU 603 E162L

EDUR’

Media density p = 1 kg/dm?

Viscosity n =1 mm?/s
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Pa3mepbl EDUR’

Dimensions

P B U Unterdruckmessanschluss G1/8 Druckmessanschlus_s G1/8
112 269.5 Vacuum gauge connection G1/8 @0 Manometer connection G1/8

N ] L__L :J

1485
!

-|_ > \
e
.w e}
=
L‘J-: 8 S N
Entleerung G1/8 e
Drain G1/8 t ¥
168 | 135 | @10
k T 155 1 i 140
170
Motor-Baugrdfie 80 / Bauform IM B34 .
Moter frame size 90 / Netto-Gewicht 21 kg
type of construction IM B34 Net weight 21 kg
Druckmessanschluss G1/4 Unterdruckmessanschluss G1/4
Manometer connection G1/4 Vacuum gauge connection G1/4
A B L
| 8 §
E B u ! i
T b i If:"‘ — — =
. _,-__g Rils
h =l L
_#_.l Enlleerung G 1/4
Drain G1/4
4 3535,
DN 32
EB3u 1 ' t=17
PR W A o
EB4u ol e e
Ot & 1
I3
%. = = 80
40| Neqs t 110
30
% (45 35
| DN 40
EB14u e 7
[Te) -1~
| o G AN <t
—— =~ A = M=
EB15u I = S
< [T}
EB16u ] [lee 3| | |Les
t -
=)
Pumpenful _.2—71-— =15 115 Pumpenflansche saug- und druckseitig
Foot of pump 100 Flanges of pump sucticn and outlet side
Pumpenmodell Drehstrommotor Pumpenabmessungen Nettogewichte
Pump model 2 ° Threephase induction motor Dimensions of pump Net weights
0
> L 5 §
5 o s 2 = s
EBu ] % @ E. E g . 5 5¢
2 oo ly S5E 3 5 & %2
5 52| 8 5353 2 s £ 33
2 g2 B: : $ L i
ca.29001/min | 2 23 2 £ % 5%
appx. 2900 rpm kW IM L M al A B C F1 F2 H1 N Fig. A  Fig.L
EB3u 1,5 08 B14 282 150 160 115 119 - 144 160 100 156 34 21
EB4u 1,5 08 B14 282 150 160 140 119 - 144 160 100 156 36 23
EB14u 2,2 0L B14 282 150 160 161 142 - 172 190 120 172 43 27
EB15u 3,0 100 L B14 312 158 160 190 153 316 172 190 120 172 48 27
EB16u 3,0 100 L B14 312 158 160 219 153 316 172 190 120 172 51 30
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Pa3mepbl EDUR’

Dimensions

Unterdruckmessanschluss G1/4 Druckmessanschluss G1/4
Vacuum gauge connection G1/4 Manameter connection G1/4

LBU

A L
ﬁi g N
if =
g I
i et xgrom: 3 i __\
w1 | a AN -
Entleerung G1/4 e / .
Drain 51/4
Fp Fi
c 2185 2150
LBU 4 2145 2110
nee ES =32 265 @40
| 1
3 2 8 g
—| N
| 1 + e
I ]
= SICER
[
35| 3 70
a 2 N
Kupplung 55 110 ® ®
Coupling 83 Pumpenfufl? Saugflansch DN 65 Druckflansch DN 40
Pump foot Suction flange DN 65 Outlet flange DN 40
PN 18, DIN EN 1092-2 PN 40, DIN EN 1092-2
PN 40, DIN EN 1092-2
c 2200 2185
2160 3145
= i 80 @65
LBUG ... ' '
. . S| 8 N
N| N ¥
| 1 * " ~
CE— &% \
[
40| I 80 o 2
) 8 o]
55 110
88 Pumpenful? Saugflansch DN 8% Druckflansch DN 65
Pump foot Suction flange DN 80 Outlet flange DN 65
PN 16, DIN EN 1092-2 PN 40, DIN EN 1092-2
PN 40, DIN EN 1092-2
Pumpenmodell 5 Bauhdhen h Pumpe Drehstrommotor | MotorfuR Netto-
Pump model (& & £ |[shaftheightsh|p Threeph M gewichte
5|8 N £ ghts ump reephase otor foot
o °| 5 : K E induction motor Net weights
s ° 3 E ER] * variabel je nach Motorfabrikat
3 HE: S OF * variable depending on motor make 2 E
LBU g8t < LE [
|8 5 &3 g =
288l 5 &3 2 ;] §
ca.29001/min | 2 2| = = = Z 8 H i
appx. 2900 rpm | kW IM Fs Fo Fm |A B € G R «c¢1|L M al | a b ¢ e n es wil| 1 ed|Fig.A Fig.L
403 C120L 40 |112M B14 - 130 - 219 117 - 150 204 15 | 334 175 160 62 28| 69 40
404 C120L 55 |132S B5 - 160 -- |253 142 - 150 204 15 | 374 191 300 87 38| 100 54
405 C120L 75 |132S B5 160 160 -- |287 142 222 150 204 15 | 374 191 300 87 38| 112 61
603 C160L 11,0 160 M B35 - 160 160 |265 169 - 180 244 20 | 478 223 300 |210 254 18 256 300 60 15 108 |112 42| 172 68
603 D160L 150 | 160 M B35 - 160 160 |271 169 - 180 244 20 | 478 223 300 |210 254 18 256 300 60 15 108 |112 42| 180 68
603 E162L 185 | 160L B35 - 160 160 |277 169 - 180 244 20 | 478 223 300 |254 254 18 300 300 60 15 108 |[112 42| 191 68
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MpUTOK CTOYHBIX BOA
Inflow Waste-water

Cenapauus ny3blpbkoB (enu TpebyeTcs)

EDUR"

Bosgyx

Bubble separation (if required) Air

.I‘ CuéTumnK BO3yLLIHOro NoToKa
Air flow measuring device

KnanaH cbpoca aaenexHuf
Pressure release valve

[poccenbHas 3acnoHka (Npu YUCTKE CTOYHbIX BO,
cleaned water at inflow conditions, throttle valve

| I JInHus pactBopenus Solution Line

= MronbyaTtbin knanaH
| Needle valve

d O6paTHbIN KnanaH A5 BcacblBaHUS BO3ayxa
Check valve for air suction

Pressure side manometer

@ MaHomeTp NIMHWN HarHeTaHua

=)

MaHomeTp nuHuK Bcaca (BakyymmeTp)
Suction side manometer (vacuum gauge)

YcTtaHoBKa

Installation

B EDUR mynbTudasHble Hacockl paboTatoT ¢ YUCTOWN BOAOMN.
OuuwaeTcs BoAa B peLykie npowecca-notoka. Takke Bo
BpeMs dasbl 3anycka ABuraTtensl, BHUMaHue, fOMKHO 6biTb
TONbKO C YncTon Bogon!

B OGecne4ynTb YyCnoBusa NpUTOKa CO CTOPOHbI BXO4a B HAcoC

B [IpoccenbHyHo 3acnoHKy M knanaH cbpoca AaBneHust, Hy>HO

nogobparb ¢ XOpoLwMMM 0COBEHHOCTAMM L03MPOBaHMS

B YCTaHOBUTL  JIMHUIO rasocHaGxeHus Bbille  YPOBHA

XNOKOCTU, N UBMEPATb BO3,D,yLIJHbIl7I NOTOK CHETUYNKOM

| Bbl6paTb CUYETUMK BO34YyLWHOIo NnOoToKa C COOTBETCTBYHOLLUUM
anana3oHoOM 3amepa, U C uronb4v4aTtbiM KnanaHoM And
onTMManbHoOMn perynmpoBkn BO34yLLHOIO NOTOKa

B KOHCTPYKUMSI NPUTOYHOM TpyObl OT BO3AyX03ab0pHMKa Ha
BXOZ€ B HACOC KpaTyaiLimnmM cnocobom asns Toro, YToobl B
Hacoc Bceraa nocrtynara nocTosiHHas 4oJs BoAb! M Bo3ayxa

B droTauMoHHas NHUS pacTBOPEHHOro TpyObl Bo3dyxa C
GonblWKM AMaMeTpoM AN TOro, 4YToObl AOCTUYL CpoKa
XpaHeHus Npubn. 1 MuUH. 4o cOpoca AaBneHus

B [Mpy HeoGXOAMMOCTH, UNMULLKU BO3AYXa MOTYT ObiTh
YBELIEHbI C MOMOLLbIO My3bIPbKOBOW cenapauuu Ans cépoca
JaBneHus (Yepes TpyBy ¢ o4eHb ManeHbKUM AMameTpom)

B EDUR multiphase Pumps are operated with clean resp.
pre-cleaned water in the recycle-flow process. Also
during starting phase attention must be paid to the water
cleanness!

M Realize inflow conditions at pump inlet side

B Select throttle valve and pressure release valve with

good dosing features

H Install gas supply line above highest liquid-level to keep

liquid away from entering the air flow measuring device

H Select air flow measuring device with suitable metering
range and with needle valve for optimal adjustment of the
air flow

H Design inflow-pipe from air inlet to pump inlet flange in a
short and horizontal way in order to ensure that always a
constant water-air proportion arrives at the pump

M As solution line for dissolved air flotation a pipe line with
larger nominal width will be suitable in order to achieve a
retention period of approx. 1 min. until pressure release

m If required, surplus air can be led away by means of a
bubble separation at highest position before pressure
release (pipe line with very small nominal width)
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Fordermenge !/ Rate of Flow ———Bm=  [m¥h]

Linie zeigt die
Férdermengenabnahme
bei Zunahme des Luftanteils

Line shows the decrease
of flow during increase
of air contents

EDUR"

O6OLwWuMe xapaKTepHble KpMBble B 3aBUCUMOCTU OT COAEPXKAHUA rasa
2_ General Characteristic Curves depending on Gas Contents

0% 1 Point of operation without air

/
N,
" \\ Betriebspunkt ohne Luft

\ Betriebspunkt mit Luft
Paint of operation with air

BBopa B akcnnyatauuio

Initial Starting

1. CHauana Hacoc 3anyckaeTcsi B COOTBETCTBUM C M. 5
N3BECTHbIX OMEepPaLMOHHbIX MHCTPYKLUIA NPU YNCTOM
BogocHabxeHun. NpoBepuTb Makc. AaBreHne Hacoca, kak
XapaKTepUCTUKM KPMBOW TOYKM (1) NyTem KpaTkoBpeMEeHHOro
3aKpbITMS KnanaH cbpoca AaBneHns, Npu 3akpbiTelX TPybax

2. Ortkpownte knanaH cbpoca AaBneHuns, noka Heobxoammble
onepauuu gaenexus (2) ons YicTor BoAbl OyayT OOCTUTHYThI.
B T10 xe Bpemsi He06X0AMMO YUNTbIBaTb, YTO CKOPOCTb NOTOKA
ANs YMcToro BogocHabxeHus AomkHoO 6biTk = oT 10 o 20 %
BbllLe, YeM BOAOCHAOXEHUSI ra30BbIX CMecem

3. YMEeHbLMTb CKOPOCTb NOTOKA YyTb B CTOPOHY BMYCKHOrO
ApoccenbHOro knanaHa oo gasneHus (Bakyyma) mexay -0,2 u -
0,3 6ap gocTuraeTcst Ha CTOPOHe BCackiBaHWS MaHOMETP.
OTKpbITb NOAAYY BO3AyXa Ha JPOCCENbHYIO 3aCMOHKY U
OTperynupoBaTb HEOOXOANMBIV Pacxod BO3Adyxa NOCTENeHHO
Ha urny knanaHa. Paboyee gaBneHvie B HAaNMOPHON CTOPOHbI
MaHOMETP HE3HAYUTENbHO MOoHMKaeTcs K Todke (3). Mpn
Heo6x0aAMMOCTM MOBTOPHO OTPErynMpoBaTh BakyyM Ha BXOAe B
Hacoc, ecnun HeobxoaVMbI NOTOK BO3A4yxa He nojacTces U3
aTMocdepHoro Bo3gyxa.

B N3BexaTb codepaHua GonblUMX My3blpein rasa, He AOIMKHO

npesblaTh PM3MYECKN BO3MOXHYIO pacTBOPUMOCTb

0 Opyrve rasbl  Takke MOryT paspshkatbCsl C

pacTBOpMMOCTWN. PasnnyHble MeTodbl Takxke 6y,u,yT BO3MOXHbl

nocre KOHCyInbTauun

yyeToMm

1.Initially pump is started according to para 5 of the known

operating instructions for pure water supply. Check the
maximum pump pressure as per characteristic curve
point (1) by short-time closing of the pressure release
valve while the bubble separation pipe is closed

2.0pen the pressure release valve until the required opera-

tion pressure (2) for pure water supply has been reached.
At the same time it has to be considered that the flow rate
for pure water supply has to be approx. 10 to 20 % higher
than for the supply of water-gas mixtures

3.Reduce the rate of flow slightly at the inlet side by means

of the throttle valve till a pressure (vacuum) between -0,2
and -0,3 bar is achieved at the suction side manometer.
Open the air supply at the throttle valve and adjust the
required air flow gradually at the needle valve. The opera-
ting pressure at the pressure side manometer decreases
slightly to point (3). If necessary, re-adjust the vacuum at
the pump inlet side in case that the required air flow will
not be sucked in from the atmospheric air. In case of deli-
very stops the air flow has to be reduced accordingly

H In order to avoid large bubbles the gas contents must not

exceed the physically possible solubility

m Other gases also can be charged considering the

solubility. Differing methods also will be possible after
consulting
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Solution

PacTtBopeHu /

Solution

/

PactBope

PaCTBOpeHI/Ie pPa3fiIMdHbIX ra3oB B BO4e

Solution of Different Gases in Water

PacTtBopeHne Bo3ayxa B BOAe
Solution of Air in Water

180 [ [
Ncm? TemnepaTtypa Boabl___| 0°C
| Temperature of water /

160 / C/
140 / // -
AL

m /A
/ pd

7 e
80 / / f/’ 50
VAV S8 IS4
60 / / // /,////
/N
R/ 77
V2
77
0= S e e e
0 T
0 1 2 3 4 5 6 bar 7
[aenexHvne p Pressure —_—-—
PaCTBOpeHVIe yrnekmcnoro rasa B soae
Solution of Carbon dioxide in Water
12000 [ I
Nem® | emMnepaTypa BoAbl 0°C
| Temperature of water
//
10000 /
£
10°G/]

8000 /
i /

A A
/ e A
4 AV
4000 // // <
F A A
VAV
2000 I A |
V7T
[N
— ,7_ — ——]—_— —_ - —_—_1 ]
0
0 1 2 3 4 5 6 bar7
[aBneHve p Pressure —_——

PacTtBopenu / Solution

Solution

PactBopenu /

EDUR’

PacTtBopeHue kucnopoaa B BoAe
Solution of Oxygen in Water

350

Ncm? TemnepaTypa BoAabl 0°C/
| Temperature of water /
300 //
/ 10°C
250 4 /
/ / _
/1A
200 L7
/ Ao
150 / A // 50°CA
/ .
4 /
100 // g /’
// =
50 V//
-
0
0 1 2 3 4 5 6 bar 7
[asneHve p Pressure —_—

PactBopeHue 030Ha B Boae
Solution of Ozone in Water

300 | |
Nem® TemnepaTtypa BoApbl
I— Temperature of water
0°C
250 //
"4
200 /
// 10°C/
L
150 '/ =
ayar:
L~
100 / / // / 30°C_4
e g,
/e
50 V4 ’///.///// §y
gz =
- _é%______________
0
1 3

2 4 5 6 bar

Lasnexnep Pressure

— — — ocTaBwwuics obbem rasza nocne pacteopeHusi B 1013 m6ap npu 20°C
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NMpousBoacTBeH. NnporpaMmma

Manufacturing Program

EDUR"

MoHOO6noku

Industry-Bloc

makc. 350 M3/qac, 55 m, 10 6ap
NUB NUBF

JIHenHble 6NoKu

Inline-Bloc

Makc. 220 M3/qac, 55 m, 10 6ap
LUB

Bnokun n3 HepX. ctTanu

Stainless-Bloc

makc. 240 M3/L|ac, 95 M, 10 Gap
CBBC

Bnokun cBo6ogHOro noToka

Torque-Flow-Bloc

makc. 400 M3/L|ac, 55 m, 10 6ap
FUB CBF

MHorocTtyneHu4arble Multistage makc. 600 M3/L|ac, 600 m, 64 6ap
LBU VBU NHP Z

CamoBcachiBawoLwme Selfpriming makc. 300 M3/qac, 160 m, 16 6ap
E SUB S

MynbTudasHbie Multiphase makc. 150 M3lqac, 250 m, 40 6ap

PBU EB LBU NH Z

BaKyyMHI:Ie BOAOOKOJIbLEBbIE

Liquid-Ring Vacuum

makc. 600 M3/qac, 33 mbap
GS ZB

Fa3o0-XnaKocTHbIe Liquid Gas makc. 340 M3/L|ac, 400 m, 40 6ap
NHE LBE
MorpyxHbie Immersed makc. 350 M3/L|ac, 50 m, 10 6ap

CTOL
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EDUR’

CpenaHo Ha EDUR - mexxpayHapoaHoe Ha3BaHue
CNnaBMUTCS Ka4eCTBOM

Hanbonee  coBpemeHHble  HAcoCbl  W3roTaBnMBaKTCSA B
y3kocneunanusmpoBaHHbix EDUR -Pumpenfabrik ¢ 1927 ropa.
EDUR BbinyckaeT UeHTpoOeXHble M BaKyyMHble HacoCbl, C
BbICOKUM CMpPOCOM Ha Ka4yeCTBO M HOBEWLUME TexHororum, u
yCTaHaBNMBaET HOBbIE CTaHAAPThI.

Momumo conpoBoxaatoLlero npoiecca obecneyeHne KayecTsa
npounssoacTea EDUR, Kaxkabln Hacoc nogsepraetcs
KOMMNbIOTEPHOMY YNPaBMeHU Ha (UHANbHYI WHCNEKUMIO Ha
[aBreHue, repMETUYHOCTb, NPaBaa XapakTepUCTUYECKNE KpmBbIe 1
notpebnsemas MOLLHOCTb UCNbITbIBAOTCSA " 3a -
OoKymeHTupoBaHbl. Hacocel cgenaHHble Ha EDUR - 100%
ucnbitaHbl B cootBeTcTBumu ¢ DIN EN 9906.

Ycnex Ha MWUPOBOM PpblHKE - pes3ynbTaT MNpeBOCXOOHOro
WHXWHUPUHTA, WHHOBALMOHHbLIX TEXHOMOrMh npou3BoacTBa U
nepcrnekTnBHas unocodus KoMNaHuM, K KOTOPOWM Kak "
Bragenewl KOMMaHuWW, PyKOBOACTBO U COTPYAHMKM YyBCTBYHOT cebsl
06513aHHbIMW. Mbl JOCTYMHbI Af1s1 HaWWX KIWEHTOB B KayecTBe
napTHepcTBa, YToObl peanu3oBbiBaTh Halle obellaHue:

[o6po noxanosate EDUR. Mbl ¢ HeTepneHnemM oxvaaem
COBMECTHOW paboTbl C Bamu.

EDUR-Pumpenfabrik

Eduard Redlien GmbH & Co. KG
EdisonstraRe 33

24145 Kiel — Germany

Made by EDUR - an international name known for quality

The most modern pumps are produced in the highly
specialized EDUR -Pumpenfabrik since 1927. With high
demand on quality and latest technology centrifugal pumps
and vacuum pumps are being produced by EDUR and
setting standards.

Apart from  process-attendant quality assurance
proceedings every EDUR pump is subjected to a computer
controlled final inspection during which pressure, tightness,
true characteristic curves and power input are being tested
and documented. Made by EDUR - 100% tested according
to DIN EN 9906.

The success in the world market is the result of excellent
engineering, innovative production technology and a forward-
looking- company philosophy to which as a team owner,
management and employees feel obliged. As a partner we are
available to our customer to realize our promise:

Welcome to EDUR. We look forward to working with you.

Member
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