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ABSTRACT

The present invention relates to a centrifugal pump fomr pumping of liquids containineg
pollutions mainly in th e form of solid particles, which pump comprises a drive unit, =
hydraulic unit, whereb=y the hydraulic unit comprises a pump housing (20) and a pum p
impeller (12) rotationallly arranged inside the housing, thhe pump impeller comprising a n
upper (14) and a lowear (16) cover disc and a number ©f intermediate vanes (18). Th e
invention is character@ised in that a bottom wall (22) of the pump housing, having a
central inlet opening «(24), is arranged with at least ome spirally extending back floww
affecting means (32, 3 4) on the side facing the lower cower disc extending parts of or fuill

turns around the inlet cpening.
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CENTRIFUGAL PUMP

TECHNICAL FIELD

The present inventior relates to a pump of a rotosdynamical type
comprising at least ome impeller arranged in a pramp housing driven by
an electrical motor.

BACKGROUND OF THE INVENTION
Pumps of the above rnentioned kind can roughly~ be divided into two
types: centrifugal pumps and axial pumps.

The centrifugal pum comprises an impeller corasisting of a hub and att
least one cover disc with a number of vanes arraanged to the hub, a so
called open impeller - A so called closed impeller is arranged with two
cover discs with van es between. The liquid is in both cases sucked in
axial direction in thes centre of the impeller and leaves the impeller at
the periphery in maiinly tangential direction.

The axial pump differs from the above mentioned centrifugal pump in
that the liquid leavess the pump mainly in axial direction. This deflection
is done with the aid of a number of guide rails &arranged downstream i n
the pump housing. “The guide rails normally alsso serves as supporting:
elements in the con struction of the pump hous-ing.

During pumping of polluted liquids such as wa_ste water, water in
mines, at construction sites etc, the pumping iss often disturbed by thee
pollution. This may~ cause clogging of pump im-pellers and pump
housings and also often lead to considerable weear problem.

During pumping of” waste water that may contain elongated bbjects

such as rags, there are several methods for sol-ving the problem. An
open pump impelle-r with only one cover disc iss then preferred, but ev-en
so external measur-es are required. One may bee to run the pump
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impeller backward_s at certain intervals. Another is to arrange some sort
of cutting means in front of the intake. US 5,516,261 discloses an open
pump impeller for pumping of waste water where the= bottom of the
pump housing is arranged with a spirally shaped groove, which leads
pollutants out towrards the periphery where they carm cause less
damage.

During pumping where high lifting heighis are requikred, for example in
mines, closed purnp impellers are used, i.e. such wi—th two cover discs,
an upper and a lower as well as intermediate vanes.. Such impellers
have generally speaking higher efficiency than open impellers at high
pressure heights. On the other hand, closed impelle=rs have a lesser
lead-through, which means higher risk for clogging—

The pollution that is present during pumping in mimes often contain
elements of highly abrasive material, implying that the material in both
pump impeller and pump housing are exposed to g_reat stress. These
problems can partly be solved by special surface treeatment or hardening
of the different components, but it is naturally a de=sire to ensure that
the abrasive particles leave the pump housing as faast as possible in
order to avoid unnecessary wear. Further, the geormetrical design of the
parts that are imnportant for the pumping function of central importance
in order to reduce the wear. '

' BRIEF DESCRIPTION OF THE INVENTION

The aim of the present invention is to achieve a so lution of the wear
problem by a cesrtain design of the bottom of the p—ump housing.

According to a xmain aspect of the invention the ai-m is solved by a
device according to claim 1.

Advantageous features of the invention are the sumbject of the dependent
claims.
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According to a main aspect of thae invention it is characterizeed by a
centrifugal pump for pumping o f liquids containing pollutiomns mainly in
the form of solid particles, whickh pump comprises a drive umnit, a
hydraulic unit, whereby the hydraulic unit comprises a purmp housing
and a pump impeller rotationallyy arranged inside the housimg, the
pump impeller comprising an uypper and a lower cover disc zand a
number of interrnediate vanes, wherein a bottom wall of the= pump
housing, having a central inlet opening, is arranged with at least one
spirally extending back flow affecting means on the side fac ing the lower
cover disc, extending parts of ox- full turns around the inlet opening.

The back flow extending means could be arranged as groovess and/or
ridges in the bottom wall.

Further, a wall part of the back: flow affecting means facing towards the
inlet forms an angle with the pl ane of the bottom wall which preferably
should be in the range 85 to 95 degrees.

The back flow affecting means aaccording to the invention acts to affect
the back flow, containing pollutions, entering the space bet-ween the
impeller and the bottom wall so that the pollutions, such ass abrasive
particles, to a great extent are prevented from reaching the gap, or the
amount at least greatly reduced. Most of the particles will eenter the
grooves or space between the ridges and due to the spiral sshape, the
particles will be transported to the periphery of the bottom plate, and
out through the outlet.

It has been found that the disteance between the top surfacee of the
ridges or plateau between the ggrooves and the lower cover cdisc should
be in the indicated range. A too large distance will not crea te the desired
effect, and a too narrow gap will increase the speed of the toack flow,
deteriorating the effect.
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It ha s also shown that a rather steep back surface creates an incresased
effect, possibly creating an increased disturbance on the back flows.

These and other aspects of, and advantagges with, the present inve ntion
will bbecome apparent from the following «detailed description and from
the accompanying drawings.

DET.AILED DESCRIPTION OF THE DRAWINGS
In thhe following detailed description of ttme invention, reference wil 1 be
mad. e to the accompanying drawings, of ~which

Fig. 1 is an axial cross-section thronigh a pump according to the
invemtion, and

Fig. 2 is a detail taken from the ringg of Fig. 1,

.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 INVEZNTION

The pump shown in Fig. 1 comprises a drive shaft 10 connected to an
elec trical motor (not shown) for driving the plimp, To the lower ermd of
the shaft a pump impeller 12 is mounte«d, comprising upper 14 amd
lower 16 cover discs, vanes 18 and back= vanes 19. The above memtioned .
components are mounted in a pump howsing 20, having a bottorm wall
22, an inlet 24 and an outlet 26. The pwamp impeller 12 is mounte=d
such in the pump housing that there is a gap 28 between the per-ipheral
surface of the lower cover disc 16 and am inner side wall of the pramp
housing 20, a space 29 between the low-er disc and the bottom wall as
well as a gap 30 between a lower surfacee of the lower cover disc 1.6 and
an wpper surface of the bottom wall 22.
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Ac:cording to the principles for a centrifugal pump, the liquid is sucked
in axially through the inlet 24 and leaves the pump through the outlet
26= according to flow arrows A, B and C. Because the presswre is much
higzgher at the outlet than at the= inlet, however a certain flovw D will
alwwvays flow back through the ggap 28 and into the space 29 between the
lowver cover disc 16 and the bottom 22 of the pump housing. A part of
this flow E passes the gap 30 buack to the inlet, while a part of the flow F
is =again led outwards on the u nderside of the cover disc 16 , so called
bo—undary layer flow. A boundaary layer flow is also present along the
bo-ttom wall, but directed inwa rds.

Th_e back flow D creates losses and also results in that polluation,
abrasive particles and the like, are gathered under the coverdisc
bescause particles of a certain size cannot pass the gap 30. “This
gafthering of particles will then wear against pump impeller as well as
agaainst the bottom of the pumpp housing during running of the pump.
Pa-rticles entering the gap 30 w~ill act as grinders, with heav_y wear on
the surfaces of the gap. This may in a short time mean a co-nsiderable
defterioration of the pump capaucity because the gap is worn larger.

In -order to ascertain a feeding «©f abrasive particles that hav-e entered
the= space 29 between the lowex cover disc and the bottom weall out
towwvards the periphery for furth er transport towards the purmp outlet,
the= bottom wall of the pump housing facing the lower surfacce of the
lower cover disc of the impeller is arranged with one or seve ral swept
floww affecting means, in the emxbodiment shown spiral groowes 32
div-ided by ridges. In the embodiment shown the grooves wird spirally
arosund the inlet opening 24 seweral turns. The flow affectingg means are
swe=pt such that the radial distaance r from the centre is incr eased in the
rotsational direction Ry of the imapeller, as seen in Fig. 4.

The= grooves will affect the maira flow D and the particles coratained in
the. flow such that the water volume entering the space is m oved in a
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tangential direction, due to the rotatiion of the impeller, and wwhere the
water veolume is moved along the swespt flow affecting means. This
action causes the particles in the wa ter to be moved in the gmrooves
betweem the ridges in the rotational clirection and due to the swept, and
preferably spiral, shape of the groovess the pollutions will be #ed along
the growoves and out through the outRet, or at least be preven=ted from
gatherixg in the gap. Because of the present invention the raadial
comporent of the boundary layer floww along the bottom wall is affected
such that it is directed more in the taangential direction, thuss also
affecting the part of the water volum-e in the bottom of the gr-ooves to be
moved 1in the direction of the swept Iback flow affecting mean_s.

During tests there are certain aspects that seem to affect thes process in
the gap and to what extent the watemr volume in the grooves aare affected.
For exammple the distance d, Fig. 2, I»etween the lower surfacee of the
lower c over disc and the top surfacess of the ridges between t_he grooves
seem to have an influence. Tests hawe shown a good result o-f the
processs when the distance d is in thee range of 1/3 to 2/3 of the
distance between the bottom of the ggrooves and the lower sumrface of the
lower c over disc, but this is not to bes regarded as limiting to the
inventiwon. For example the distance could be smaller if the teolerances of
the impoeller wheel and the bottom w~all where to be tighter, or if the
bottom. wall, or at least the ridges, w=here made of a resilient material
such ass rubber, which would allow ssome contact between th_e parts
during use. The depth of the groove s and the distance betwesen ridges
in the mradial direction, thus the volu_me in the grooves, has t_o be taken
into ac-count so that preferably the vwhole water volume is affifected by

the process.

The sw-eeping angle a of the spiral ri dges also have an influe nce in
affectirag the direction of the flow aned the feeding of particless in the
groovess. It should in principle be posssible to have straight eclges of the
flow afffecting means with an angle t-o the radial direction, ev—en though
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this design is not ©ptimal for transporting particless towards the
periphery of the impeller wheel.

The back surfaces of the ridges also affect the process and tests have
shown that an angle B between the back surface amnd a plane parallel
with the bottom of the pump housing should prefe-rably be in the range
85 to 95 degrees, Fig. 2. For some types of impellem wheels however,
such as those hav-ing a conical shape, and a corressponding shape to the
bottom wall, Fig. 3, this range is not obtainable, at= least not with cast
metal bottom wall . Tests have however shown a sa_tisfactory result with
a design accordings to Fig. 3. If the bottom wall acceording to Fig. 3, or at
least the flow affecting means, where to be made osf a resilient material
the ridges could be cast with an angle according toe the above range.

With the right design of the ridge and groove a sep-arating effect is
obtained that lead s to fewer and smaller particles #in comparison with
the rest of the liquuid, in turn meaning a reduced w—ear. In view of the
above the flow affecting means could either be grooves machined or cast
in the bottom plate, or ridges attached to or cast ira the bottom plate. '
Depending on the design of the bottom plate the riedges or grooves may
have different design. The bottom plate shown in thhe drawings is made
with integral back flow affecting means, but of couTse the back flow
affecting means could be made as a separate part wvhich is attached in a
suitable way to the bottom wall. In order to increasse the effect the lower
cover disc may be arranged with back vanes turneed towards the bottom
wall containing th e grooves/ridges. Such back van es however constitute
a certain energy loss and are therefore used only u_nder especially
difficult conditionss.

It is to be understwood that the embodiment descriloed 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.
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PA.TENT CLAIM
1. Centrifugal pump for purmrping of liquids containmng pollutions

mainly in the form of solid particles, which pumpo comprises a
drive unit, a hydraulic unit, whereby the hydraul.ic unit comprises
a pump housing and a puvamp impeller rotationall-y arranged inside
the housing, the pump impeller comprising an upoper and a lower
cover disc and a number ©f intermediate vanes , «characterized in
that a bottom wall of the gpump housing, having &2 central inlet
opening , is arranged with at least one spirally swwept back flow
affecting means on the side facing the lower covezr disc extending

parts of or full turns arou nd the inlet opening.

2. Centrifugal pump accordi ng to claim 1, character-ized in that the
back flow affecting meanss is arranged as grooves in the bottom

wall.

3. Centrifugal pump according to claim 1, character-ized in that the
back flow affecting means is arranged as ridges im the bottom

wall.

4. Centrifugal pump accordimg to any of the precedi ng claims,
characterized in that a wall part of the back flow affecting means
facing towards the inlet foorms an angle with the olane of the

bottom wall which is in tlme range 85 to 95 degrees.

Amendlied 28 February 2007
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