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(57) Abstract

The invention relates to a side channel centrifugal pump with a housing
forming a side channel (1). The housing surface adjacent to the side channel
forms a front face (13) adjoining the impeller. The transition edge (2, 3, 7)
between the side channel (1) and the front face (13) is rounded in the areas where
it deviates from the circumferential direction. In the front plane, the blades (16)
of the impeller have a predetermined web width in the circumferential direction.
According to the invention, the radius (15) of the transition edge (7) is greater
than 0.25 (sec/m) times the product of web width x blade speed where the impeller
blades (16) exit from the front face (13, 14) and overlap into the area of the side
channel (1). This reduces cavitation tilting and noise.

(57) Zusammenfassung

Die Erfindung betrifft eine Seitenkanalkreiselpumpe mit einem einen Seitenkanal (1) bildenden Gehiuse, dessen an den Seitenkanal
angrenzende Oberfliche eine dem Fliigelrad benachbarte Stimfliche (13) bildet. Die Ubergangskante (2, 3, 7) vom Seitenkanal (1) zur
Stimflache (13) ist in denjenigen Bereichen, in denen sie von der Umfangsrichtung abweicht, abgerundet. Die Fliigel (16) des Fliigelrads
haben in der Stimebene eine vorbestimmte Stegbreite in Umfangsrichtung. Erfindungsgem48 ist der Radius (15) der Ubergangskante (7)
dort, wo die Fliigel (16) des Fliigelrads aus dem Bereich der Stimflache (13, 14) in den Bereich des Seitenkanals (1) iibertreten, groBer als

0,25 [sec/m] mal das Produkt aus Stegbreite und Flugelgeschwindigkeit. Dadurch wird die Kavitationsneigung und Geruschentwicklung
verringert.
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Side-channel centrifugal pump

The invention relates to a side-channel
centrifugal pump having a housing which forms a side
channel and whose surface which is adjacent to the side
channel forms a front face which is contiguous to the
impeller except for a narrow gap, the transition edge
from the side channel to the front face being rounded
in those regions where it deviates from the
circumferential direction, and having an impeller whose
vanes have a predetermined web  width in the
circumferential direction in the front plane of the
impeller.

Side-channel pumps are used, inter alia,
whenever a high pressure 1is to be obtained in
conjunction with a small conveying flow. A disadvantage
of these pumps is the cavitation tendency at those
locations on the housing where it has sudden changes in
its shape in the direct vicinity of the impeller.
Cavitation damage may occur both on the housing and on
the impeller. A relatively high 1level of noise is
associated therewith. These disadvantages are
particularly noticeable at high rotational speeds[
which are understood as being speeds of over 2,800 rpm.
Pumps of this type are therefore generally used at a
lower rotational speed of around 1,500 rpm.

In the case of the similarly constructed
peripheral pumps (DE-A 40 02 027) it is known to
provide the transition edge from a wide housing part to
the front face of the housing, specifically in the
region of the outlet opening, with a rounded portion,
in order thereby to reduce the generation of noise.

The invention is directed at reducing the
cavitation tendency and generation of noise in a pump
of the type mentioned. The invention achieves this by
the features of Claim 1 and preferably by those of the
subclaims.

The invention is based on the recognition that
cavitation and formation of noise should be taken into
account not only at those locations where the flow rate
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of the conveyed medium is particularly great, but also
at other transition edges. The invention is furthermore
based on the recognition that a rounded portion only
achieves an optimum effect if its radius of curvature
is matched to the vane speed and the web width of the
vanes. The vane speed is understood to be its
circumferential speed at the location under
consideration in each case. The web width is understood
to be the width of the impeller in the circumferential
direction in the front plane of the impeller. The
greater the vane speed and the web width, the larger
the rounded portion should be.

The effect of the rounded portion resides in
the fact that the vane edge, on reaching the end of the
front face and the beginning of the side channel, does
not enter suddenly into the liquid which is virtually
at rest there, but rather already prior to this in the
region of the rounded portion a circulating flow is
built up around the vane edges, leading to pressure
equalization and reducing the impact. This preparatory
circulating flow 1is more intense the higher the
relative speed of the vane is with respect to the
housing edge and the shorter the rounded portion is. It
has furthermore been established that the said
circulating flow proceeds more favourably the smaller
the web width of the vane 1is. The teaching of the
invention for the first time takes into consideration
this inter-relationship between these effects and the
use of a certain minimum value of the ratio of the edge
radius and web width for a given vane speed.

This rounded portion is expediently also used
on the corresponding edges of the air-displacing
channel, if such a channel is present. It may also be
expedient not only for the edges at which the vanes
emerge from the region of the front face and pass into
the region of the side channel or of the air-displacing
channel, to be rounded in the specified manner, but

also those edges where the vanes emerge from the region
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of the side channel or air-displacing channel and pass
into the region of the front face.
Since the rounded portion reduces the effective
circumferential length of the sealing region between
S the end and the beginning of the side channel (apex
region), provision is made according to the invention
for this circumferential length including the rounded
section to amount at least to the spacing of 2.5 vanes.
It has furthermore proven expedient for the depth of
10 the side channel to increase shortly before its end.
The invention is explained in more detail below
with reference to the drawing, which illustrates an

advantageous exemplary embodiment. In the drawing:

Fig. 1 shows a plan view of a housing part which
15 forms the side channel,

Fig. 2 shows a section along the line A-B of Fig. 1,

Fig. 3 shows a cylindrical section along the

line C-D of Fig. 1, and
Fig. 4-6 show detail enlargements of the regions
20 designated IV-VI in Fig. 2 and 3.

The basic construction of the side-channel pump
follows the design disclosed in DE-C974737: two housing
parts enclose a tightly restricted operating space for
an impeller, which space is only expanded in the region

25 of one of these two housing parts, which is illustrated
in the drawing, in order to form the side channel 1.
The side channel 1 1is restricted radially inwards by
the edge 2 and outwards by the edge 3. It begins at
point 4 at the same angular location at which the
30 suction opening 5, whose outline is indicated in
Fig. 1 by dash-dotted 1lines, begins radially further
inwards at point 6. The suction opening is situated in
the other housing part, which is not illustrated in the
drawing. In the region of this suction opening the side
35 channel expands with an appropriately sloping profile
of its inner edge 7 until, approximately 60-90° after
its beginning, it reaches its final cross section,

;§\which is seen at the top in Fig. 2. It maintains the
A\
\
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said final cross section as far as the delivery opening 8
through which the medium emerges from the side channel. The
delivery opening is bounded by the side boundaries 11, 12, by
the side-channel bottom 10 and also by the edge 9 (Fié. 3).

Radially within the inner boundary edge 2, outside the outer
boundary edge 3 and between the starting edge 7 and the final
edge 9 of the side channel, the illustrated housing part
forms a planar front face, which is contiguous to the impel-
ler (vane 16 in Fig. 3) in the fitted pump, and the said
housing part encloses a small sealing gap with its front face
13. This front face also includes the apex region 14 between
the final edge 9 and the starting edge 7 of the side channel.
The impeller vanes 16 located in each case in this region
have the task of sealing off the difference in pressure be-
tween the.end (delivery opening 8) and the beginning 4 of the
side channel 1 in close cooperation with this face 14. As in-
dicated in Figs. 3 and 6, in this arrangement the vanes 16,
which are indicated in cross section, pass with their web 17
over the face 14 at a short distance, until they reach the
edge 7 and at this location enter into a medium which is more

or less at rest.

According to the invention, the impact which is associated
therewith is reduced by the rounding of the edge 4 in accor-
dance with radius 15, this radius corresponding to the dimen-
sioning rules according to the invention. Its minimum value
amounts to 0.25 [sec/m] times the vane circumferential speed
[m/sec] times the web width in the circumferential direction
[mm]}. The factor is preferably between 0.4 and 0.6. It should
not be greater than 1 because otherwise the rounding is so

large that it reduces the effective length of the side chan-

AMENDED PAGE
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nel in a disadvantageous manner. The length of the rounding
can namely not be increased at the expense of the circumfer-
ential length of the apex 14, which circumferential length is

determined by

AMENDED PAGE
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the distance between the edge 9 and the beginning 4 of
the side channel, because the sealing mentioned above
has to be effective in this region.

In the case of side-channel pumps which are
intended for conveying a relatively large proportion of
gas in the conveying medium, provision is frequently
made 1in the apex region 14 of a special grooved
depression which runs obliquely to the circumferential
direction and 1is generally referred to as an air-
displacing channel and 1is connected to a gas-exit
opening. The known arrangement and function of the said
grooved depression does not need to be explained here.
It suffices to say that the edges of an air-displacing
channel of this type and of a gas-exit opening of this
type may also be rounded in accordance with the
principles described further above for the side
channel. At the delivery opening, the edge 9 1is
likewise rounded on the side facing the impeller, as
can be seen in Fig. 5.

The circumferential distance between that point
of the edge 9 which lies furthest to the rear in the
circumferential direction and the beginning 4 of the
side channel éorresponds at least to the spacing of 2.5
vanes.

It is further revealed 1in Fig. 3 that the
bottom of the side channel 1 is lowered a little in the
region 18 shortly before the delivery opening 8, in
order thereby to make it possible for the free cross
section between the edges 9, 10, 11, 12 adjoining the
delivery opening not to be smaller than in the
remaining part of the side channel 1. The 1lowered
portion 18 only begins shortly before the delivery
opening, namely at a distance from it 1lying in the
order of magnitude of the height or width of the side

channel.
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It is to be understood that, if any prior art
information is referred to herein, such reference does
not constitute an admission that the information forms
a part of the common general knowledge in the art, in
Australia or any other country.

Whilst the invention has been described with
reference to a number of preferred embodiments it
should be appreciated that the invention can be

embodied in many other forms.
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Patent Claims

1. Side-channel centrifugal pump having a housing
which forms a side channel and whose surface which is
adjacent to the side channel forms a front face which
is contiguous to the impeller except for a narrow gap,
the transition edge from the side channel to the front
face being rounded in those regions where it deviates
from the circumferential direction, and having an
impeller whose vanes have a predetermined web width in
the circumferential direction in the front plane of the
impeller, characterized in that the radius of the
transition edge in the region where the vanes of the
impeller emerge from the region of the front face and
pass into the region of the side channel is greater
than 0.25 sec/m times the product of the web width and
vane speed.

2. Side-channel pump according to Claim 1,
characterized in that this edge rounding is provided in
an air-displacing channel.

3. Side-channel pump according to Claim 1 or 2,
characterized in that the transition edges at which the
vanes emerge from the side channel or the air-
displacing channel and pass into the region of the
front face are also rounded.

4. Side-channel pump according to one of Claims 1
to 3, characterized in that the depth of the side
channel increases at its end.

5. Side-channel pump according'to one of Claims 1
to 4, characterized in that the circumferential spacing
between the end and the beginning of the side channel
amounts at least to the spacing of 2.5 vanes.
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