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The invention concerns a seal device for a submersible machine, such as a pump or a mixer. The seal device Is designed as an
easlly replaceable unit comprising two mechanical face seals (4,6) and (5,7) resp, parted by a room for a barrier liquid in which a
pump impeller (10) is located, said impeller circulating the barrier liquid passing it along the seals and through cooling channels
In the driving unit of the machine.
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ABSTRACT

The invention concerns a seal device for a submersible machine, such as a pump or
a mixer.

The seal device is designed as an easily replaceable unit comprising two mechanical
face seals (4,6) and (5,7) resp, parted by a room for a barrier liquid in which a pump

impeller (10) is located, said impeller circulating the barrier liquid passing it along the

seals and through cooling channeis in the driving unit of the machine.
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A SEAL DEVICE

The present invention concerns a device for a submersible machine. such as a
pump, a turbine or a mixer.

A machine of this type normally includes an electrically driven motor and a hydraulic
unit with an impeller connected to the motor via a rotary driving shaft.

In order to prevent the medium within the hydraulic unit from flowing along the shaft
and penetrate the electric motor and cause damage, one or several seals are
arranged between the motor and the hydraulic unit. A common type of seal is the
so-called mechanical face seal, which comprises one seal ring rotating with the shaft
and one stationary seal ring mounted in the surrounding housing. The two rings are

pressed together by spring force thus preventing medium from penetrating between

them.

If the medium within the hydraulic unit contains pollutants. a special problem occurs.
As the pressure within the hydraulic unit is higher, pollutants may penetrate between
the seal surfaces an cause damage, meaning that the seal result is worsened or fails
totally.

In order to solve this problem it is common to arrange two mechanical seals parted
by a room filled with a barrier liquid such as oil. which lubricates and cools the
surfaces. By this the seal adjacent the electric motor will always operate with a clean
medium and thus the risks for damages will decrease drastically. If the seal adjacent
the hydraulic unit should be damaged, medium from said unit may enter the barrier
liquid room, but by controlling said liquid at regular intervals, the seal could be

repaired or replaced before any serious damage has accured. An example on such a

design is shown in the Swedish patent No 381 318.

If it has been noted that the barrier liquid has been too diluted by the medium in the
hydraulic unit, the seal adjacent said unit must be replaced. if the dilution has been
considerable, there is a risk that also the other seal has been damaged and

therefore it might be preferable to replace both seals at the same time.
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In order to make such a replacement easier to
obtain, 1t has been suggested to build them together into a

unit which makes service easier and increases the

reliability. Examples on such designs are shown in the

Swedish patents 200 144 and 466 925. In order to obtain a
good circulation of the barrier liquid within the seal unit,
1t has been suggested to arrange a pump within the latter.
Especially in a case where it has been chosen to use a
closed cooling system for the electric motor using the
barrier liquid as cooling medium, a pump is necessary if a
sufficient flow should be obtained. Known designs such as
those shown in the Swedish patent 327 904 have however
certailn disadvantages concerning space demand and

efficiency.

This 1nvention concerns a device which in an
effective and secure way obtains the necessary circulation
even at a low rotation speed and which has a very limited

space demand.

The 1nvention may be summarized as a seal device
in the form of an easily exchangeable unit for a rotary

driving shaft between an electric motor and a hydraulic

unit, the seal device comprising: two mechanical face seals
with an intermediate room for a barrier liquid that also

serves as a cooling medium for an associated electric motor;

and a pump for circulating the barrier liquid, the pump
being a half axial or axial type, the pump including: an

impeller of a half axial or axial type having a plurality of

vanes, the i1mpeller to be attached on the driving shaft; a
first group of stationary guide vanes located upstream of
the 1mpeller; and a second group of stationary guide vanes

located downstream of the impeller.
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The i1invention 1s disclosed more closely below with
reference to the enclosed drawings. Fig. 1 shows a cut
through a pump unit provided with a seal arrangement

)

according to the invention, while Fig. 2 shows a part of a

circulation pump within the seal device.

In the drawings 1 stands for a driving unit, 2 a
hydraulic unit and 3 a driving shaft between the two. 4 and
5 stand for rotary seal rings and 6 and 7 stationary seal
rings supported i1n a common holder 8, the latter provided
with a cavity 9. 10 stands for an axial pump impeller
having vanes 11. 12 and 13 stand for stationary guide wvanes

and 14 and 15 finally connections for cocoling liguid.

The driving shaft 3 between the driving unit 1 and
the hydraulic unit 2 1s thus sealed by help of a mechanical
seal arrangement 4, 6 and 5, 7. The seal rings 4 and 5
rotate with the shaft 3 and are pressed towards the
stationary seal rings 6 and 7 respectively by spring force.
In this way liquid within the hydraulic unit is prevented

from entering the driving unit along the shaft.

As previously mentioned, the invention concerns a
solution where a circulation pump i1s integrated in a seal
arrangement, the pump circulating the barrier liquid in said
seal arrangement, and where, according toc a special
embodiment, the barrier liquild also serves as cooling medium
for the driving unit. The cavity or channel 9 within the
seal arrangement which contains the impeller of said pump,
being connected to cooling channels in the driving unit via

ports 14 and 15.



In the designs used up to now, a centrifugal pump impeller with a low specific
rotation speed is used where the static head cannot be utilized because of
Insufficiant sealing. The efficiency of such a pump is therefore extremely low, around
5%. The flow obtained will therefore be aimost entirely laminar which resuits in quite
a low heat exchange rate in the cooling channels of the driving unit.

The relation between flow losses and actual geometric conditions in a submersible
pump means, that the best heat exchange is obtained by a pump having a high
specific rotation speed. This is very important in order to secure a turbulent fiow
which is superiour for a good heat exchange.

According to the invention the turbulent flow is obtained even at relatively low
rotation speeds as the pump is designed as a half axial or axial type pump in the
following way:

The pump inlet is provided with a number of guide vanes 12 which generate a
counter rotation which increases the head. The pump impeller 10, which is attached
to the driving shaft 3, is a highly ioaded half axial or axial type impeller, having a
number of vanes which rotate in the channel 9. After a radial linking, the liquid finally
passes a number of diffusing guide vanes 13. In this way a design is obtained which
s characterized by being very compact. Especially the radial space demand is very
limited.

Thanks to the design of the pump with a highly loaded pump impeller, guide vanes

and well sealed connections, a very high specific rotation speed Is obtained, which

heat exchange should be obtained if the volume is limited. The latter is necessary as
the power needed for the circulation must be very low in order not to reduce the total
efficiency of the machine.

In the description has been referred to a mechanical face seal arrangement, where
the integrated pump circulates barrier liquid which also serves as a cooling liquid for
the driving motor of the machine. The invention is however not limited to this

embodiment, but is also possible to apply when the cooling is obtained by help of a

liquid other than the barrier liquid.
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CLAIMS:

1. A seal device 1in the form of an easily
exchangeable unit for a rotary driving shaft between an
electric motor and a hydraulic unit, the seal device

comprising:

two mechanical face seals with an intermediate
room for a barrier liquid that also serves as a cooling

medium for an associated electric motor; and

a pump for circulating the barrier ligquid, the

pump being a half axial or axial type, the pump including:

an 1mpeller of a half axial or axial type having a

plurality of vanes, the impeller to be attached on the

driving shaft;

a first group of stationary guide vanes located

upstream of the i1mpeller; and

a second group of stationary guide vanes located

downstream of the i1mpeller.

2. A seal device according to c¢laim 1, wherein the
face seals 1nclude stationary seal rings and the pump
further i1ncludes a holding device which supports the
stationary seal rings, the holding device forming a cavity

which contains the impeller.

3. A seal device according to claim 1, wherein the
first group of stationary guide vanes located upstream of
the i1mpeller are linked so that a counter rotation of the

barrier liquid 1s obtalined, thereby increasing the head.
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