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Description

[0001] The invention relates to improvements related
to centrifugal pumps and, more specifically, to a centrif-
ugal pump and a related method.

[0002] Accordingto the prior art, centrifugal pumps are
simple and reliable machines consisting of: 1) a fixed
pump casing with an inlet and an outlet and a bearing
housing placed centrally; 2) an impeller supported in the
bearing housing and brought to rotate by a motor. The
pumping medium is carried axially into the impeller and
by way of the latter kinetic energy is imparted in the form
of tangential and radial velocity. Part of the velocity is
retarded in the spacious peripheral part of the casing;
thereby there is a pressure rise in the medium.

[0003] A known problem with the prior art is that the
impeller easily becomes clogged or damaged if the
pumping medium contains larger solid or tough elements.
If the solid elements are fragile, these are also easily
damaged when passing the impeller. The problem has
previously sought to be solved by withdrawing the impel-
ler, with open blades, out of the fluid stream, so that it
creates arotating vortexin the pump casing that transmits
the rotation to the fluid stream by viscous forces, which
results in poor efficiency.

[0004] A known problem with the prior art is also that
large-capacity centrifugal pumps become very costly to
buy and operate: A low number of revolutions and high
outputrequire a strong shaft/bearing/seal system; a pow-
erful gear box is often necessary for optimal operation.
Casting and accurate machining of large metal parts such
as the impeller, pump casing and shaft are expensive;
maintenance/service is expensive as well.

[0005] Document DE20 2006 005 067 U1 describes a
detachable pump. The pump has a main pump and a
loading pump that are formed as separate units, where
the main pump is designed as tandem pump.

[0006] Document DE 572 787 C describes an under-
water propeller pump, in which the water is supplied to
the propeller in a whirling direction opposite to the direc-
tion of rotation of the propeller.

[0007] Patent US 6,533,622 B1 describes an axial
pump with a propeller located within a cylindrical inlet.
An outletis arranged as an increasing spiral channel im-
mediately downstream of the propeller.

[0008] The invention has for its object to remedy or to
reduce at least one of the drawbacks of the prior art or
at least provide a useful alternative to the prior art.
[0009] According to a first aspect, the invention pro-
vides a centrifugal pump according to claim 1. Such a
pump does not have a conventional, centrally placed im-
peller. The pump comprises a centrifugal pump casing
having an inlet for fluid at the centre of the pump casing
and an outlet atthe periphery of the pump casing, wherein
rotation of the fluid around the centre of the pump casing
and thereby pressure increase and capacity of the fluid
is obtained by one or more active propellers placed inside
the pump casing at a distance from the centre of the
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pump casing and the propeller shaftis approximately tan-
gential to the rotating fluid.

[0010] The propeller may have an adapted grating on
the propeller’sinlet side, and the propeller with the grating
on the inlet side may act directly on a limited part of the
fluid, so that harmful or fragile elements in the fluid may
pass the pump unobstructedly and without contact with
the propeller.

[0011] The propeller, or propellers, may be placed at
an optimal distance from the pump centre, regardless of
the pump-casing diameter.

[0012] In some embodiments, the propeller(s) may be
placed ina pocket (pockets) or a pipe (pipes)in the casing
side or casing periphery or where a propeller nozzle sur-
rounds the propeller.

[0013] The centrifugal pump may further have a bear-
ing, a bushing, a seal, a mounting flange and a motor
coupling which with the propeller, the shaft and the motor
are fitted together as a unit which can easily be released
from the pump casing by releasing the mounting flange,
so that servicing and inspection of these parts is simpli-
fied.

[0014] The centrifugal pump may have a fast-rotating
propeller with an optimized pitch direct-coupled to a fast-
rotating drive unit, so that it is possible to have a hydro-
dynamic step-down gearing system.

[0015] The pump casing may be submerged in the flu-
id, while the motor is placed above the liquid surface on
an extended propeller shaft.

[0016] The propeller may have twistable blades, pos-
sibly twistable guide blades, so that the propeller pitch
can be adjusted for different or varying operating condi-
tions.

[0017] Accordingtoasecondaspect, theinvention pro-
vides a method according to claim 9, namely a method
for pumping a medium by using a centrifugal pump ac-
cording to the first aspect of the invention. The method
may comprise activating the propeller into rotating about
an axis so that the fluid from the pump inlet is set into
rotation in the pump casing and is driven out of the outlet
from the pump.

[0018] The invention is solely defined by the claims.
Examples of embodiments according to the invention will
now be described with reference to the accompanying
drawings, in which:

Figure 1A is a section along A-A in Figure 1B
through a centrifugal pump accord-
ing to one embodiment;

Figure 1B is a section along B-B in Figure 1A;

Figure 2 is a section in larger scale, showing

part of a centrifugal pump according
to a further embodiment;

are side representations, in smaller
scale, of centrifugal pumps accord-
ing to further embodiments with dif-
ferent propeller placements;

is a sectional representation of a

Figures 3A to 3D

Figure 4
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centrifugal pump according to a fur-
ther embodiment, in which a unit is
detachable from the pump casing;
and

is a sectional representation of a
centrifugal pump according to a fur-
ther embodiment in use and in
smaller scale.

Figure 5

[0019] A centrifugal pump 100 according to the inven-
tion as shown in Figures 1A and 1B has a generally con-
ventional centrifugal pump casing 1, with an inlet 2 for
the fluid at the centre and an outlet 3 at the periphery.
An impeller/shaft system at the centre is eliminated. One
(or more) motor-driven propeller(s) 4 is (are) placed in
the fluid tangentially to the casing 1. When the propeller
is activated in the fluid, the latter is set into rotation in the
casing 1, both directly by the propeller jet and by viscous
forces in the rest of the casing volume. The centrifugal
force and a certain retardation of the fluid at the outlet
produces pressure increase and capacity. The propeller
4 has a pitch which is adapted to the pump characteristics
and the number of revolutions of the motor; a smaller
fast-running motor with no step-down gearing may be
used. The shaft/bearing/seal system, too, is reduced in
size and simplified. The pump casing 1 is simplified and
requires little machining.

[0020] A grating 5 as shown in Figure 2 may be placed
on the inlet side of the propeller 4 and formed in such a
way that larger solid, tough or fragile elements avoid con-
tact with the latter.

[0021] Alternative placements of the tangential propel-
ler 4 are shown in Figures 3A to 3D. As shown in Figure
4, the propeller 4 with a shaft 11, a bearing, a bushing
10, a seal 12, a mounting flange 8 and a motor with a
motor coupling 13 may easily be built as a unit 6 which
can be easily taken out of the pump casing 1 for serv-
ice/cleaning/inspection by releasing the mounting flange
8.

[0022] To optimize the pump 100 for different or con-
tinuously varying operating conditions, the propeller 4
may have a settable or continuously adjustably pitch, or
adjustable guide blades 14.

[0023] The pump 100 is not self-suctioning; when
placed above the liquid surface, a suction line must nor-
mally have a check valve.

[0024] When placed below the liquid surface, a water-
tight motor may be used, or the motor 9 may be mounted
above the liquid surface with an extended shaft 15, as
shown in Figure 5.

Claims

1. A centrifugal pump without a centrally placed impel-
ler, the centrifugal pump comprising a pump casing
(1), one or more active propellers (4) and a corre-
sponding propeller shaft (11) and motor (9),
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the pump casing (1) being a centrifugal pump
casing (1) having aninlet (2) for fluid atthe centre
of the pump casing (1) and an outlet (3) at the
periphery of the pump casing (1), characterized
in that

rotation of the fluid around the centre of the pump
casing (1) and thereby pressure increase and
capacity of the fluid is obtained by the one or
more active propellers (4) placed inside the
pump casing (1) at a distance from the centre
of the pump casing (1) and the propeller shaft
(11) is approximately tangential to the rotating
fluid.

A centrifugal pump according to claim 1, wherein an
adapted grating (5) on the propeller’s inlet side is
configured to act directly on a limited part of the fluid,
so that harmful or fragile elements in the fluid may
pass the pump without obstruction and without con-
tact with the propeller (4).

A centrifugal pump according to claim 1 or 2, wherein
the distance is an optimal distance from the centre
of the pump casing (1), regardless of the pump cas-
ing diameter.

A centrifugal pump according to any one of the pre-
ceding claims, wherein the propeller (4) is placed in
a pocket or a pipe in the casing side or the casing
periphery or wherein a propeller nozzle surrounds
the propeller.

A centrifugal pump according to any one of the pre-
ceding claims, wherein the propeller (4) with the pro-
peller shaft (11), a bearing, a bushing, a seal, a
mounting flange and the motor (9) with a motor cou-
pling are fitted together as a unit which can easily be
released from the pump casing by releasing the
mounting flange, so that servicing and inspection of
these parts is simplified.

A centrifugal pump according to any one of the pre-
ceding claims, wherein the motor (9) is a fast-rotating
drive unit direct-coupled to the propeller and wherein
the propeller (4) has a corresponding optimized
pitch, so that a hydrodynamic step-down gearing
system is provided.

A centrifugal pump according to any one of the pre-
ceding claims, wherein the pump casing (1) is con-
figured for being submerged in the fluid, wherein the
propeller shaft (11) is an extended propeller shaft
(15), and wherein the motor (9) is configured for be-
ing placed above the liquid surface on the extended
propeller shaft (15).

A centrifugal pump according to any one of the pre-
ceding claims, wherein the propeller has twistable
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blades, possibly twistable guide blades, so that the
propeller pitch may be adapted for different or vary-
ing operating conditions.

A method of pumping a medium by using a centrif-
ugal pump according to any one of the preceding
claims.

A method according to claim 9, which further com-
prises activating the propeller (4) to rotate about the
propeller shaft (11), so that the fluid from the pump
inlet (2) is set into rotation in the pump casing (1)
and driven out of the outlet (3) from the pump.

A method according to claim 9 or 10, wherein the
pump casing (1) is located below the water surface.

Patentanspriiche

1.

Zentrifugalpumpe ohne mittig angeordnetes Fliigel-
rad, wobei die Zentrifugalpumpe ein Pumpengehau-
se (1), einen oder mehrere aktive Propeller (4) und
eine entsprechende Propellerwelle (11) und einen
Motor (9) umfasst,

wobei das Pumpengehause (1) ein Zentrifugal-
pumpengehause (1) ist, das einen Einlass (2)
fur Fluid in der Mitte des Pumpengehauses (1)
und einen Auslass (3) am Umfang des Pumpen-
gehauses (1) aufweist, dadurch gekennzeich-
net, dass

eine Rotation des Fluids um den Mittelpunkt des
Pumpengehéuses (1) und dadurch eine Dru-
ckerhdhung und Kapazitat des Fluids durch ei-
nen oder mehrere aktive Propeller (4) erreicht
wird, die im Pumpengehduse (1) in einem Ab-
stand von der Mitte des Pumpengehauses (1)
angeordnet sind, wobei die Propellerwelle (11)
annahernd tangential zum rotierenden Fluid ver-
lauft.

Zentrifugalpumpe nach Anspruch 1, wobei ein an-
gepasstes Gitter (5) auf der Einlassseite des Propel-
lers so ausgebildet ist, dass es direkt auf einen be-
grenzten Teil des Fluids einwirkt, so dass schadliche
oder zerbrechliche Elemente indem Fluid die Pumpe
ungehindert passieren kdnnen, ohne mit dem Pro-
peller (4) in Beriihrung zu kommen.

Zentrifugalpumpe nach Anspruch 1 oder 2, wobei
der Abstand ein optimaler Abstand von der Mitte des
Pumpengehauses (1) ist, unabhangig vom Durch-
messer des Pumpengehduses.

Zentrifugalpumpe nach einem der vorstehenden An-
spriiche, wobeider Propeller (4) in einer Tasche oder
in einem Rohr an der Gehauseseite oder am Gehau-
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10.

1.

seumfang angeordnet ist oder wobei eine Propeller-
dise den Propeller umgibt.

Zentrifugalpumpe nach einem der vorstehenden An-
spriiche, wobei

der Propeller (4) mit der Propellerwelle (11), ein La-
ger, eine Buchse, eine Dichtung, ein Befestigungs-
flansch und der Motor (9) mit einer Motorkupplung
als eine Einheit zusammengebaut sind, die durch
Lésen des Befestigungsflansches leicht vom Pum-
pengehause geldst werden kann, so dass die War-
tung und Inspektion dieser Teile vereinfacht wird.

Zentrifugalpumpe nach einem der vorstehenden An-
spriiche, wobei

der Motor (9) ein schnell drehendes Antriebsaggre-
gatist, das direkt mit dem Propeller gekoppeltistund
wobeiderPropeller (4) eine entsprechend optimierte
Steigung aufweist, so dass ein hydrodynamisches
Untersetzungsgetriebe bereitgestellt ist.

Zentrifugalpumpe nach einem der vorstehenden An-
spriiche, wobei

das Pumpengehause (1) ausgebildet ist, um in das
Fluid eingetaucht zu werden, wobei die Propeller-
welle (11) eine verlangerte Propellerwelle (15) ist,
und wobei der Motor (9) ausgebildetist, um oberhalb
der Flussigkeitsoberflache auf der verlangerten Pro-
pellerwelle (15) angeordnet zu werden.

Zentrifugalpumpe nach einem der vorstehenden An-
spriiche, wobei der Propeller verdrehbare Blatter,
gegebenenfalls verdrehbare Leitblatter, aufweist, so
dass die Propellersteigung an unterschiedliche oder
wechselnde Betriebsbedingungen angepasst wer-
den kann.

Verfahren zum Férdern eines Mediums unter Ver-
wendung einer Zentrifugalpumpe nach einem der
vorstehenden Anspriiche.

Verfahren nach Anspruch 9, welches weiterhin die
Aktivierung des Propellers (4) zur Drehung um die
Propellerwelle (11) umfasst, so dass das vom Pum-
peneinlass (2) kommende Fluid im Pumpengehause
(1) in Rotation versetzt und aus dem Auslass (3) der
Pumpe herausgetrieben wird.

Verfahren nach Anspruch 9 oder 10, wobei sich das
Pumpengehause (1) unterhalb der Wasseroberfla-
che befindet.

Revendications

1.

Pompe centrifuge sans roue placée au centre, la
pompe centrifuge comprenant un boitier (1) de pom-
pe, une ou plusieurs hélices (4) actives et un arbre
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d’hélice (11) et un moteur (9) correspondants,

le boitier (1) de pompe étant un boitier (1) de
pompe centrifuge présentant une entrée (2)
pour le fluide au centre du boitier (1) de pompe
et une sortie (3) a la périphérie du boitier (1) de
pompe, caractérisée en ce que

une rotation du fluide autour du centre du boitier
(1) de pompe et ainsiune augmentation de pres-
sion et une capacité du fluide sont obtenues par
les une ou plusieurs hélices (4) actives placées
a l'intérieur du boitier (1) de pompe a une dis-
tance du centre du boitier (1) de pompe etl'arbre
d’hélice (11) est approximativement tangentiel
au fluide en rotation.

Pompe centrifuge selon la revendication 1, dans la-
quelle une grille (5) adaptée sur le coté d’entrée de
I’hélice est configurée pour agir directement sur une
partie limitée du fluide, de sorte que des éléments
nocifs ou fragiles dans le fluide puissent passer la
pompe sans obstruction et sans contact avec 'hélice

(4).

Pompe centrifuge selon la revendication 1 ou la re-
vendication 2, dans laquelle la distance est une dis-
tance optimale a partir du centre du boitier (1) de
pompe, quel que soit le diamétre du boitier de pom-

pe.

Pompe centrifuge selon'une quelconque desreven-
dications précédentes, dans laquelle I'hélice (4) est
placée dans une poche ou un tuyau dans le c6té du
boitier ou la périphérie du boitier ou dans laquelle
une buse d’hélice entoure I'hélice.

Pompe centrifuge selon'une quelconque desreven-
dications précédentes, dans laquelle I'hélice (4)
avec l'arbre d’hélice (11), un roulement, une bague,
un joint, une bride de montage et le moteur (9) avec
un accouplement de moteur sontassemblés ensem-
ble en une unité qui peut facilement étre libérée du
boitier de pompe en libérant la bride de montage, de
sorte que l'entretien et l'inspection de ces piéces
soient simplifiés.

Pompe centrifuge selon'une quelconque des reven-
dications précédentes, dans laquelle le moteur (9)
est une unité d’entrainement a rotation rapide ac-
couplée directement a I'hélice et dans laquelle I'hé-
lice (4) présente un pas optimisé correspondant, de
sorte qu'un systeme d’engrenage réducteur hydro-
dynamique soit fourni.

Pompe centrifuge selon'une quelconque desreven-
dications précédentes, dans laquelle le boitier (1) de
pompe est configuré pour étre immergé dans le flui-
de, dans laquelle I'arbre d’hélice (11) est un arbre
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10.

1.

d’hélice étendu (15), et dans lequel le moteur (9) est
configuré pour étre placé au-dessus de la surface
liquide sur I'arbre d’hélice étendu (15).

Pompe centrifuge selon’'une quelconque des reven-
dications précédentes, dans laquelle I'hélice présen-
te des pales déformables, éventuellement des pales
de guidage déformables, de sorte que le pas de I'hé-
lice puisse étre adapté a des conditions de fonction-
nement différentes ou variables.

Procédé de pompage d’un milieu a I'aide d’'une pom-
pe centrifuge selon I'une quelconque des revendi-
cations précédentes.

Procédé selon la revendication 9, comprenant en
outre l'activation de I'hélice (4) pour tourner autour
de I'arbre d’hélice (11), de sorte que le fluide prove-
nant de I'entrée (2) de pompe soit mis en rotation
dans le boitier (1) de pompe et entrainé hors de la
sortie (3) de la pompe.

Procédé selon la revendication 9 ou la revendication
10, danslequel le boitier (1) de pompe est situé sous
la surface de I'eau.
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