CENTRI FUGAL PUMP TECHNI CAL FI ELD The present invention

relates to a punp of a rotodynam cal type conprising
wa@btods@a®ebo one i npeller arranged in a punp housPODSE2004/001503

driven by an electrical notor. BACKGROUNDOF THE

I NVENTI ON Punps of the above nentioned kind can

roughly be divided into two types: centrifugal punps

and axi al punps. The centrifugal punp conprises an

I mpereRIFOAIspUNPOf a hub and at | east one cover

disc wth a nunber of vanes arranged to the hub, a so

called open inpeller. A so called closed inpeller is

ar i cover discs with vanes between. The
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5 a PaPpap et kaeL orPomP AR PR el bilifip Holfsing driven by

cenky ¢ledtratalpmdpor.n that the liquid | eaves the punp
mainly in axial direction. This deflection is done

with the aid of a number of guide rails arranged

nomﬁéﬁpmﬁ'@ﬂvmm@ﬁmmmhe gui de rails

SO serves as upBortlng el ements in the

corhxmpetqfdhecatbqwmmw ey camyongly bepdlividest into two
pol water in mnes,
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be to run the punpi npeller backwards at
@@aﬁdirnc'@en anghesepntre ofitbetimpellesand leavesdherimpeller at

the periphery in mainly tangential direction.

The axial pump differs from the above mentioned centrifugal pump in
20 that the liquid leaves the pump mainly in axial direction. This deflection

is done with the aid of a number of guide rails arranged downstream in

the pump housing. The guide rails normally also serves as supporting

elements in the construction of the pump housing.

25 During pumping of polluted liquids such as waste water, water in
mines, at construction sites etc, the pumping is often disturbed by the
pollution. This may cause clogging of pump impellers and pump

housings and also often lead to considerable wear problem.

30 During pumping of waste water that may contain elongated bbjects
such as rags, there are several methods for solving the problem. An
open pump impeller with only one cover disc is then preferred, but even

so external measures are required. One may be to run the pump



of cutting nmeans in front of the intake. US 5,516, 261

di scl oses an open punp inpeller for punping of waste
wowdosnsseber e t he bottom of the punp housi ng i spar/sERQLE1503

with a spirally shaped groeve, which | eads pollutants

out towards the periphery where they can cause | ess

damage. During punping where high [ifting heights are

required, for exanple in mnes, closed punp inpellers
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a lonwer as we as intermedi ate vanes. Such _inpellers
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mat @ammagel N bot h punp inpeller and punp housing are
exposed to great stress. These problens can partly be
sol ved by special surface treatnent or hardeni ng of

t hepgirfr e pemhpi eedthigh bﬂﬁn'gthéiﬁhtb?lh% aédirad dest éxample in
to ensure that the abrasive particles |eave the pu )
houBHRES agloped PWEPFHIREIRTS 456 Werbri-¢- Uk ath two cover discs,
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pr oldadrttimougls evhwhndesisghigbfertrivk fart ¢logenig.t he punp
housi ng. According to a nmain aspect of the invention
the aimis solved by a device according to claim.

15AdVRRE gARitSort €RAtILpréderithButifggilmnPing iR rhitfesSofte® Tontain
of the dependent  cl al ns. According.to a main aspect

¢ heelemants dighly aDeRaivacnatehay impling that the Siatotial in both
pump impeller and pump housing are exposed to great stress. These
problems can partly be solved by special surface treatment or hardening
of the different components, but it is naturally a desire to ensure that
20 the abrasive particles leave the pump housing as fast as possible in
order to avoid unnecessary wear. Further, the geometrical design of the
parts that are important for the pumping function of central importance

in order to reduce the wear.

25 BRIEF DESCRIPTION OF THE INVENTION
The aim of the present invention is to achieve a solution of the wear

problem by a certain design of the bottom of the pump housing.

According to a main aspect of the invention the aim is solved by a

30 device according to claim 1.

Advantageous features of the invention are the subject of the dependent

claims.



centrifugal punp for punping of |iquids containing

pollutions mainly in the formof solid particles,
wovkiosh3zgaemp conprises a drive unit, a hydraul i BCTISEZ004/001503

wher eby the hydraulic unit3conprises a punp housing

and a punp inpeller rotationally arranged inside the

housi ng, the punp inpeller conprising an upper and a

| ower cover disc and a nunber of intermnedi ate vanes,

wheAetdrding eb tomaial dspeict tofiehpunpehtivaiiogs chavacigrized by a

central..inlet opening, is, arranged wth at |easi one . .
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or full turns around the inlet opening. The back flow
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pref erabl houl d ke in the range.85 to 95 degrees.
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fromreaching the gap, or the anmount at |east greatly

reduced. Most of the particles will enter the grooves
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effect.It has al own that a rather steep back
surface creates an i ncreased

The back flow affecting means according to the invention acts to affect

91

20 the back flow, containing pollutions, entering the space between the
impeller and the bottom wall so that the pollutions, such as abrasive
particles, to a great extent are prevented from reaching the gap, or the
amount at least greatly reduced. Most of the particles will enter the
grooves or space between the ridges and due to the spiral shape, the

25 particles will be transported to the periphery of the bottom plate, and
out through the outlet.

It has been found that the distance between the top surface of the

ridges or plateau between the grooves and the lower cover disc should
30 be in the indicated range. A too large distance will not create the desired

effect, and a too narrow gap will increase the speed of the back flow,

deteriorating the effect.



effect, possibly creating an increased disturbance on
the back flow. These and ot her aspects of, and

w@dnwansaages Wi th, the present invention wll bPCDSE2004/001503
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apparent fromthe follow ng detail ed description and

fromthe acconpanyi ng draw ngs. DETAI LEDDESCRI PTI ONCF
THE DRAWNGS In the follow ng detail ed descri ption of
the invention, reference will be nade to the

acdo m%radisbgslﬂfv@ﬁlithgs ﬁ ©ftheh iscééﬁ:bggkjsdrfa@dﬂﬁﬁ?étab an increased
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of Fig. 1, Fig. 3 is a nodification of the detail of

Figﬁhz, and Fig. 4 is the bottomof the punp housing . ]
sedheaseqamdipsher appeals ehBRsCRAranages Wih, theEvEsent invention

The, ' [ i ' :

conribtFRping Mhpdebt frorh HERIIOMALAANLE FiBLiptidh and from
dr itherapcomepanyimg doawirgs. ower end of the shaft a punp
inpeller 12 is nmounted, conprising upper 14 and | ower

16 cover discs, vanes 18 and back.vanes-19. The.above
MeMETASUE DODESCRIFTION: ORTHE DRAWING®P housi ng 20,

havi ng a_bottomwal [, 22, an inlet _24 and an outlet 26. .
Thénﬁgwpfq?mpgérgﬂeésd%mtw ofiEhe imveTHaoR Feference will be
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surface of the | ower cover disC 16 and an inner side
wal | of the punp housing 20, a space 29 between the

|l o I sc : : .
petiBen o 1 ager St Srb8Tis Bt onthUheh £ ufinBHhodiging to the
uppavestiophaaadof the bottomwall 22. According to the
principles for a centrifugal punp, the liquidis

sucked in axially through the inlet 24 and | eaves the

purmgt br oughstah@eruil titer? frons aBeding of Figl D arrows A,
B and C. Because the pressure is nuch higher at the

outlet than at the inlet, however a certain flowD wll
Fig. 3 is a modification of the detail of Fig. 2, and

Fig. 4 is the bottom of the pump housing seen from above.

- DETAILED DESCRIPTION OF THE INVENTION
The pump shown in Fig. 1 comprises a drive shaft 10 connected to an
electrical motor (not shown) for driving the pump.. To the lower end of
the shaft a pump impeller 12 is mounted, comprising upper 14 and
lower 16 cover discs, vanes 18 and back vanes 19. The above mentioned.
components are mounted in a pump housing 20, having a bottom wall
22, an inlet 24 and an outlet 26. The pump impeller 12 is mounted
such in the pump housing that there is a gap 28 between the peripheral
surface of the lower cover disc 16 and an inner side wall of the pump
housing 20, a space 29 between the lower disc and the bottom wall as
well as a gap 30 between a lower surface of the lower cover disc 16 and

an upper surface of the bottom wall 22.



al ways flow back through the gap 28 and into the space

29 between the | ower cover disc 16 and the bottom 22
w@booshas2punp housing. A part of this flow E paBSESEI00£001503

gap 30 back to the inlet, shile a part of the flow F

Is again | ed outwards on the underside of the cover

disc 16, so called boundary |ayer flow. A boundary

| ayer flowis also present along the bottomwall, but

directed i nwards. The back flowD creates | osses and
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t r ahspndary dmdféOWhé povmpdary laster flaw ip alswprongnt apng the
f f the |
b ovep R WA AL RERAR IRl Doea W th one or
several swept flow affecting neans, in the enbodi nent
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20
In order to ascertain a feeding of abrasive particles that have entered
the space 29 between the lower cover disc and the bottom wall out
towards the periphery for further transport towards the pump outlet,
the bottom wall of the pump housing facing the lower surface of the

25 lower cover disc of the impeller is arranged with one or several swept
flow affecting means, in the embodiment shown spiral grooves 32
divided by ridges. In the embodiment shown the grooves wind spirally
around the inlet opening 24 several turns. The flow affecting means are
swept such that the radial distance r from the centre is increased in the

30 rotational direction Ry of the impeller, as seen in Fig. 4.

The grooves will affect the main flow D and the particles contained in

the flow such that the water volume entering the space is moved in a



action causes the particles in the water to be noved
in the grooves between the ridges in the rotational
walzoososszen and due to the swept, and preferabl pCEPEIM/001503

shape of the grooves the pellutions will be fed al ong

t he grooves and out through the outlet, or at |east be
prevented fromgathering in the gap. Because of the
present invention the radial conponent of the boundary

| ayer flow along the bottomwall is affected such that
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al so atfecting the part of the water_ vol }the‘zln t he
1

bot Wekebyolae s sagead alongthe swept flow afigrting mgangs This
the, SUERTRARS fHe Qfg\%xgt§51€§ﬁﬁ RE e PRS- to hﬁﬁrefdeﬁ{ ghe grooves

there are certain ects that seemto affect the
pr obesgeam thaeidges ianthe votaitionad dirgatiathangedee todhgrsvept, and

t h ff
" RO, SRR B TSI SR £ o
di sth@ptodves 4 mum}aoaghama tetlet, diyest lsestbenptdvented from

gr oov seemt have nin Tests have shown a,.

L boga TG bR R sbe Holhe RS aRen tgny Y rettial
thechRipdedit o thel @o@ﬁ&a lé}}é@ i doee the b edint well is affected
bottom of the grooves and the | ower surface of the
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erances o | mpel |
V\heaiovamldlrt tee tiuteCUM/\@ﬂ thalmrcpt beckdlaw @rﬁfeetmgomqans
the bottomwall, or at |east the ridges, where nade of

a resilient rrateri al such as rubber, which would all ow

sonPuririg acstshidiene eitetdeetaiard speds Ithgt geem fEi‘laffdetptHe process in
of the groov and the di stance bet enrlgllges i n

d
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process when the distance d is in the range of 1/3 to 2/3 of the

distance between the bottom of the grooves and the lower surface of the

20 lower cover disc, but this is not to be regarded as limiting to the
invention. For example the distance could be smaller if the tolerances of
the impeller wheel and the bottom wall where to be tighter, or if the
bottom wall, or at least the ridges, where made of a resilient material
such as rubber, which would allow some contact between the parts

25 during use. The depth of the grooves and the distance between ridges
in the radial direction, thus the volume in the grooves, has to be taken
into account so that preferably the whole water volume is affected by

the process.

30 The sweeping angle a of the spiral ridges also have an influence in
affecting the direction of the flow and the feeding of particles in the
grooves. It should in principle be possible to have straight edges of the

flow affecting means with an angle to the radial direction, even though



grooves. It should in principle be possible to have
strai ght edges of the flow affecting neans with an
wan@sm3fer t he radi al direction, even thought hi BCTHSEI0041001503

is not optimal for transpofting particles towards the
peri phery of the inpeller wheel. The back surfaces of
the ridges also affect the process and tests have
shown that an angle b between the back surface and a
pl ane parallel wth the bottom of the punp housing
shothit ¢esigarialhot mxml tfoe traarsporéing p?ﬁﬁcgésgbweﬁds the
Fi 2. .For so el l er wheel s however
sugﬁe}i‘? s@tﬁgwﬁgg} h?g]g shape, and a
correspondi ng shape to the bottomwall, Fig. 3, this

s not optainable, .at |east not with cast netal

bot g‘ﬁ:wl\‘ Suir@§@§ Gldbe midses alsosHieRt thesprocsescand yests have
5 esyhbwif lf‘a Dafls: (ﬁ]@ g?gﬁ?’:élgr{‘&éé Bgrgkgsuﬁacé Bnﬁhhf plane parallel

bottom vva [ east
af f wdth tlge l’ﬁ@&m wﬂt@ueepumpahouam should pseferably be in the range

necapdonS eteiane " Fangerieiintt hEiRPsHeEe gy hwever,
t hesuchm tiakeghavirg a caapcaﬂastham Qirfd?atcdriéeqﬁﬁr&ﬂllﬂ%dshape to the
conBat IR aib. g Te tRESTEA® a0t Phtaidatie, dtleqst not with cast

1meafnerta1 Bot AN Pl VPets HdVevhEWePér ER8wRALR @ tishsctbl-PWesult with
affecting neans _coul d _either be grooves machi ned or

cas® desigmacserdiag 9 Bige 3. df the bgstoratwald megordingrto Fig. 3, or at
Casfeqsh th@%(ﬁ)(?tatffég}]lﬁ)ilg?ﬁlgan@embr{g B0 i i ﬁg %'erggllpefnt material

the bottomplate t es’ or grooves nay
d| f thee vidgedaxiugd. beThastbmuhoan Eregle ashomlmgwtd tlee above range.
draw ngs is made with integral back flow affecting
means, but of course the back flow affecting neans
15coutwdth eheatigh bdesigaaifahzt Hdpaaindbiddvel & saphietied cffect is

a suj t abl to.the bottomwall, In order to
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t
ar r e ek tbit ﬂhebﬁﬁlﬁld/ élﬁ%ilrh%@%ﬂlﬁ 3 C‘:‘ﬁ'@ﬁw {Wiew of the

wal | containing t gr ooves /rlhlé‘g vanes
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condi t
20 Depending on the design of the bottom plate the ridges or grooves may

have different design. The bottom plate shown in the drawings is made
with integral back flow affecting means, but of course the back flow
affecting means could be made as a separate part which is attached in a
suitable way to the bottom wall. In order to increase the effect the lower

25 cover disc may be arranged with back vanes turned towards the bottom
wall containing the grooves/ridges. Such back vanes however constitute
a certain energy loss and are therefore used only under especially

difficult conditions.

30 It is to be understood that the embodiment described above and shown
in the drawings is to be regarded as a non-limiting example of the
invention and that it may be modified in many ways within the scope of

the patent claims.



It is to be understood that the enbodi mrent descri bed
above and shown in the drawings is to be regarded as a
Wmoonshsszsd | ng exanpl e of the invention and thapCT/6E2U84/001503

be nodified in many ways wsthin the scope of the
patent clai ms. PATENTCLAIM . Centrifugal punp for
punpi ng of liquids containing pollutions mainly in the
formof solid particles, which punp conprises a drive
unit, a hydraulic unit, whereby the hydraulic unit

CONPATEST €I housing (20) and a punp inpeller (12)
rotationally arranged inside the haysing, the punp .

| el Ilor Cenipiragalrigump fpermerag odiids srdtainigg pollutions
cover di f;afdliR tRETSRR & sd dlied! FHiERGSurh -

char act e%ggdfrﬁt{iﬁat a (ggstdtngn?agﬁl ?22 of%ﬁﬁe%ﬁauonransesa.
housi ng, dhiarei umgitaaderdnaaillic whigs wWhsabrdghedaydrauic unit comprises

rranged _w th | east e C f j
Sroans ( 32.0wRp hR0SHE GG E Ry tmpb O Qe Binatty
ext endi ngripaigesl iﬁsfi@e t?elﬁousjngstlaﬂ:j puimalp tihgpdlleiretomprising an
openi ng. 2. O?n rifuyga u ccordi to claim
char act ePPPEY i%ﬁ) fRgt2 (e Cﬂvgﬁ/dé%f ang %&%§H§ of s
ar r anged;ter RN ESvAREd (18), chardetetzedvial thatd bottom wall (22)
Centrifugal punp according to claim1l, characterjzed

in that phthoasimplhansngeRaVigE Aeemiralsindet ApgRINEE4), is
14! dges (%%%A%ﬁ{/ @W?Fi%t%é swépt ?g?fﬁg?cfvb'%fec%'fg’means (32,

accordi ng e preceding c . _
char act eBé}ed ihe sidat faginmthe peawer odpvarhdiseaasitenting parts of or

affectin @Eans facin tomrldﬁ the. inlet forns an
angl e (a§Ll iCPRP E%OBP P H8PEOY M wal | which is
in the range 85 to 95 degrees.
2. Centrifugal pump according to claim 1, characterized in that the
15 back flow extending means is arranged as grooves (32) in the

bottom wall.

3. Centrifugal pump according to claim 1, characterized in that the
back flow extending means is arranged as ridges (34) in the

20 bottom wall.

4. Centrifugal pump according to any of the preceding claims,
characterized in that a wall part of the back flow affecting means
facing towards the inlet forms an angle (a) with the plane of the

25 bottom wall which is in the range 85 to 95 degrees.



