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€9 Agaspumping device.

@ A gas pumping device where the pumping element (13)
is mounted on a vertical axle (14). The axle is surrounded by
abearing and sealing part (15). As lubricant and sealing fluid
a liquid phase of the pumped medium is used.
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A gas pumping device

The present invention relates to a gas pumping device to be used in
industrial processes. One example of such a process is the
compression of vapor in heat exchanging devices used to heat or cool
a fluid.

One major problem in a gas pumping device of the above mentioned
kind is that air may enter and mix with the gas being pumped. One
prior art solution which avoids this problem is shown in DE-0S
2315093. This solution uses complete encapsulation of the pumping
device and its driving motor. In this way no movable parts extend
through the encapsulation and the sealing becomes simple. However,
there are certain drawbacks because the build-up is inflexible. If,
for instance, there is a desire to change the speed of the pumping
device a gear box might be necéssary. In such a case the whole
casing would have to be redesigned.

The object of the present invention is to create a gas pumping
device which in a simple and efficient way guarantees that no air or
011 enters into the process gas while maintaining design flexibility
for the drive system and easy access to different parts for
maintenance. This is obtained with a pumping device as defined in
the appended claims.

Some embodiments of the invention are described below with reference
to the accompanying drawings in which fig. 1 shows a section of a
pumping device according to the invention. Fig. 2 shows an
alternative to the embodiment according to fig. 1. Fig. 3 shows an
alternative mounting of the gas pumping device. Fig. 4 shows an end

view of a detail of the different embodiments.

In the different embodiments the same reference numerals have been
used to indicate corresponding parts.

The embodiment shown in fig. 1 comprises a lower casing 18 mounted
on @ frame 33. Casing 18 incorporates an inlet opening 10, an
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outlet opening 11 and a gas transport channel 12 between the inlet
and outlet openings. The lower casing furthermore comprises a volute
or collection chamber 19 in communication with the outlet opening
and a discharge 20. The lower casing is at the upper end covered by
an upper caSing 21 and a bearing and sealing part 15 which surrounds
the vertical axle 14. Axle 14 is connected with a pumping element 13
which is positioned in the gas transport channel 12. Axle 14 is
furthermore connected with driving motor 32 through a coupling and
vibration damping means 31. A reservoir 16 is positioned at the
lower end of upper casing 21. This reservoir contains a liquid phase
of the medium being pumped by pumping element 13. This medium is
used as lubricant in the bearing part 15 and also as sealing fluid
in the sealing part 15, In the shown embodiments the bearing and
sealing parts have been shown as one unit. It is possible to
separate these functions in the unit 15 or to use two different
parts within the scope of the invention. It is essential that the
lubricant, normally water, is in a liquid state, whereas the sealing
fluid may be in a Tiquid and/or gas state. Bearing 15 is preferably
divided into two parts 37, 38 as shown in fig. 4. This simplifies
maintenance because the bearing can be taken out for inspection and
possibly replacement through a service opening 22 without demounting
of the whole device. The service opening is during operation covered
by a cover 23. The medium is supplied through a conduit 25 and a
cooling coil 26 to a conduit 17 which in the embodiment of fig. 1
feeds bearing 15 with Tubricant. Part of the fluid then flows back
to the gas transport channel 12. The rest enters reservoir 16. The
liquid level in reservoir 16 is kept constant because excess medium
is returned to the process through conduit 24. In the embodiment
according to fig. 1 bearing 15 is supplied with Tubricant under
pressure. This is necessary when the pressure in channel 12 is
comparatively high. If the pressure is below atmospheric this is not
necessary. In such a case lubricant is supplied as shown in figs. 2
and 3. The pressure in reservoir 16 is atmospheric. The device is
provided with an oil sump 42. The o0il is cooled by the cooling coil
26. The o0il is used for lubrication of radial bearing 28 and axial
bearing 29. The oil1 is pumped to compartment 43 in a not shown way.
The o011 level in compartment 43
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is maintained constant by overflow conduit 30. Bearings 28, 29 are
mounted in wall 27. '

The embodiment according to fig. 2 differs from the embodiment of
fig. 1 in that bearing 15 is supplied with Tubricant and sealing
fluid by means of the prevailing pressure levels. A part of the
pumped gas is supplied from the discharge 20 to a conduit 34. A
condensor 35 and a pump 36 are positioned in conduit 34 to feed
1iquid phase medium to reservoir 16.

The embodiment shown in fig. 3 differs from the other embodiments in
that the gas pumping device is mounted directly on a heat exchanger
41. The lower casing 39 is provided with a volute 40 which
discharges directly into the heat exchanger as shown by arrows.
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Claims:

1. A gas pumping device comprising an inlet opening (10) and an
outlet opening (11), said openings being connected through a gas
transport channel (12) which is sealed off from the surrounding
atmosphere, a pumping element (13) driven by a vertical axle (14)
and being situated in said gas transport channel to pump gas from
said inlet opening to said outlet opening,

characterized in that a liquid phase of the pumped
medium is used as lubricant in a bearing part (15) for said axle
(14) and that the pumped medium as a 1iquid and/or gas phase is used
as sealing fluid in a sealing part (15) positioned around said axle.

2. A device according to claim 1,

characterized in that a condensate reservoir (16) is
arranged in direct connection with said bearing part (15) to feed
condensate lubricant into the bearing part.

3. A device according to claim 1,
characterized in that a conduit (17) is connected with
the bearing part (15) to feed condensate lubricant into the bearing

part under a pressure being higher than the pressure in said outlet
opening (11). '

4, A device according to any of the preceding claims,
characterized in that the bearing part (15) is
longitudinally divided.
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