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-VACUUM SYSTEM

The invention relates to a method for transporting sewage in a vac-
uum system according the preamble of claim 1 and to a vacuum system ac-
cording to the preamble of claim 9.

In the publication EP 0 333 045 there is disclosed a method for-
transporting sewage from .a source of sewage through a sewer network to a
sewer or collecting container. The transport takes plabe by means of and
through a liquid ring pump, wh-ereby the liquid ring pump is on-line with the
sewer network or sewer piping. This known solution is, however, susceptible
to disturbances and requires additional means for ensuring its function. The
liquid ring pump has a complicated structure and it is 'easily damaged and fur-
thermore it constantly requires additional water for maintaining the liquid ring
as well as for for cooling. The additional means and the components related
thereto increase room requirement and increase weight, whereby the locations
where the known solution can be used are defined by the availability of addi-
tional room and by limitations caused by the additional weight.

| The object of the present invention is to achieve a method, by which
the above mentioned disadvantages are avoided and which provides an effi-
cient operation of the vacuum system by simple means. This object is attained
by a method the main characterising features of which are given in claim 1.

The invention is 'based on the idea to achieve a compact solution,
which can be used for transporting sewage during the vacuum phase as well
as during the subsequent transporting phase. The solution also has to have
tolerance with regard to the composition and quality of the sewage. This ob-
ject is attained by using a rotary lobe pump arranged on-line with the sewer
piping as a transport means.

The invention advantageously employs two rotary lobe pumps,

which may be operated alternately, at the same time or independently of each
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other for generating vacuum in the sewer piping. This provides for example for

keeping the wear of the pumps equal and for ensuring additional capacity for

‘vacuum generation.

By defining the control of the rotary lobe bump so that it at a prede-
termined occurrence changes the direction of rotation of the rotary lobe pump,
the pump can advantageously, in addition for generating vacuum, for example
also be used for emptying sewage from é.tempora_ry collecting container or for
removing a disturbance, for example a blockage, in the flow of the pump,
whereby it is not necessary to stop the pump, which would have a decisive
effect on the usability and function of the sewer piping.

The filling an emptying of the temporary collecting container is ad-
vantageously controlled by monitoring its filling degree.

Disturbances, for example the above mentioned blockages, in the
through-flow of the rotary lobe pump, are advantageously monitored on the
basis of the power consumption of the pump. A blockage temporarily raises
the power consumption of the pump, whereby the direction of rotation of the
pump may temporarily be changed for certain periods of timer to clear the
blockage. This can be arranged to be repeated, for example 2 to 8 times. If the
blockage is not removed at this stage, the pump can be stopped for required
measures. The number of changes of the direction of rotation are as such not
in any way limited.

The power consumption of the rotary lobe pump can advantageously
be monitored for example by following the consumption of electric current of
the eiectric motor of the pump.

The vacuum system is advantageously controlled by and its operat-
ing parameters are advantageously monito:_'ed by a control center.

The invention also relates to a vacuum system, the main character-
ising features of which are given in claim 9 and preferable embodiments in

claims 10-17.
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In the following the invention is explained more in detail, by way of
example only, with reference to the enclosed schematic and simplified process
diagram. .

The process diagram describes a vacuum system, which in this em-
bodiment is a vacuum sewer systerﬁ and in which by reference numeral 1 is
indicated a sewer network or sewer piping. A source of sewage, which for ex-
ample comprises one or more toilet units, a wash basin or the like, and which
is not shown i_n detail, of the sewer piping is indicated by reference numeral 2.
The source 2 of sewage is separated from the rest of the sewer piping 1 by a
backflow valve 3. The sewage may comprise grey water, i.e. for example
waste water and/or solid waste coming from a wash room, and black water,
i.e. for example waste water an-dlor solids coming from a toilet unit.

At the sewage source 2 end of the sewer piping 1 a predetermined
vacuum level is maintained, preferably in the range of about 0.3 to 0.6 bar
{absolute pressure about 0.7 to 0.4 bar), by means for generating vacuum, i.e.
two parallel-coupled rotary lobe pumps 4,5. When the vacuum in a normal
situation decreases, for example when flushing a toilet unit, only one of the
pumps 4,5 is started in order to reinstate the vacuum to a predetermined level.
The pumps 4,5 are advantageously used alternately in order to keep the wear
of the bumps equal. If the vacuum falls for example below about 0.3 bar (ab-
solute pressure higher than about 0.7 bar) both pumps 4,5 are started in order
to reinstate the desired vacuum level. The pumps 4,5 are provided with elec-
tric motors M.

The pressure level of the sewer network 1 can be controlled for ex-
ample by'a pressure gauge 6. A pressure transducer 7, which is connected to
a control center 8, by means of which the above discussed starting and stop-
ping automation of the pumps can be controlled for example with a preset
program, is advantageously also used. By means of the control center 8 the
putting into operation of the pumps 4,5 can also be chosen on the basis of the
temperature of or the operating time of the pumps, for example so that'either

the pump that is cooler or the pump that has been operating for a lesser time
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is started in order to generate vacuum according to need. The connection of
the electric motors of the pumps 4,5 to the control center 8 is shown by bro-
ken lines 9,10.

The transport of waste for example from a toilet unit to the collect-
ing or discharge space for sewage is described in the following. By the col-
lecting or discharge space is for example meant a collecting container 15, usu-
ally a temporary collecting container, a sewage treatment plant, a sewer or a
free discharge space. The flush function of the toilet unit is activated, whereby
the sewer valve of the toilet unit leading to the sewer piping 1 is opened, and
the atmospheric pressure prevailing at the toilet-unit pushes the sewage into
the sewer piping 1 under vacuum, after which the sewer valve is closed. The
motor valve 13 is kept closed, whereby the sewage is sucked to the rotary
lobe pump 4 through the shut-off valve 11 and is further transported by means
of the rotary lobe pump 4 for example to fhe sewage collecting container 15.
At the next use of the toilet unit the other rotary lobe pump 5 may for examplé
be used, whereby the shut-off valve 11 is closed and the motor valve 13
opened, so that the sewage flows through the shut-off valve 12 and the rotary
lobe pump 5 to the sewage collecting container 15. The lines between the
collecting container 15 and the rotary lobe pumps 4,5 are provided with shut-
off valves 18,19. The collecting container 15 is provided with an air inlet 22 in
order to maintain atmospheric pressure in the collecting container.

Instead of to a collecting container the sewage may be transported
directly to a sewage treatment plant or to a free discharge space.

The generation of vacuum and the sewage transport process may be
optimized in the above disclosed manner.

The capacity of the collecting container usually is limited, whereby it
has to be emptied from time to time. This can be arranged so that at least one
of the rotary lobe pumps is also used for emptying the collecting container.
When the collecting container 15 is filled to a certain filling degree, i.e. to an
upper filling level defined by a high level switch 16 connected to the control

center 8, the motor valve 13 is closed, whereafter the motor valve 14 is
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opened. The second rotary lobe pump 5 is started and it is set to rotate in a
second direction of rotation, which is opposite to a first direction of rotation
used for generating vacuum, whereby the collecting container 15 is empﬁed
by the rotary lobe pump 5 through the open motor valve 14 for example to a
sewage treatment plant or a free discharge space (indicated by an arrow, not
shown). The emptying phase is terminated when a lower filling level of the
collecting container 15 defined by a low level switch 17 is reached. The motor
valve 14 is closed, after which the motor valve 13 is opened the rotary lobe
pump is again set ready for generating vacuum in the sewer piping 1. The ro-
tary lobe pump 4 is advantageously kept in a ready state for generating vac-
uum during the above described emptying phase.

The sewage may contain undesired solid particles which cause
problems when the sewage is pumped through the rotary lobe pumps 4,5. In a
situation like this blockages may occur in the rotary lobe pumps 4,5. One way
to release such blockages is to change the direction of rotation of the blocked
pump in question from the first direction intended for generating vacuum to
the second direction of rotation opposite to the first direction of rotation and
subsequently after a predetermined time again to the first direction of rotation.
By the control center this operation, i.e. the change of the direction of rotation
of the pumps, can be defined to be repeated for example 2 to 8 times. That is,
the change of direction of rotation is done temporarily, for predetermined peri-
ods of time. If the disturbance is not removed, the pump or pumps can be |
stopped in order to clear up and remove the disturbance. An alternative for ar-
ranging the control is to monitor the power consumption of the pumps, for ex-
ample by monitoring the consumption of electricity of the electric motors of
the pumps by appropriate sensor means 20,21 connected to the pumps. The
disturbances can also be monitored on the basis of the temperature of the

electrical motor of the pump. If one of the pumps has to be stopped due to a

- disturhance, the other pump can be used both for generating vacuum as well

as for emptying sewage from the collecting container 15. The motor valves
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center for monitoring the opening and closing of the same.

In the above described example has been described the use of two
rotary lobe pumps. It is clear that by appropriate control means one can also
operate with one or more rotary lobe pumps all according to what is optimal in
view of the sewer piping arrangement. Motor valves are suitable in view of
control, but for example shut-off valves may be used instead. The operational
parameters of the vacuum system can be registered in the control center, such

as for example operation time of each pump, direction of rotation, tempera-

‘ture, power consumption, disturbance and failure information including points

of time, the filling and emptying phases of the collecting container, and other
corresponding information for managing the controlling and monitoring of the
vacuum system.

In the above discussed example the vacuum system has been de-
scribed in connection with a vacuum sewer system. Vacuum systems are also
used in connection with supermarkets and corresponding arrangements, where
in addition to the above also other types of waste material occur. The waste
material may be grey water comprising for example waste material coming
from meat and fiéh treatment facilities, which usually firstly has to be trahs—
ported to a treatment plant before further transport. The material in question
may also be condensate from refrigerators or freezers, which can be circulated
back to be used for example as flush water for toilet units.

The sources of sewage may be located in fixed installations or in
moving vehicles, for example in trains, vessels or airplanes.

The drawing and the description related thereto is only intended for
clarifying the basic idea of the invention, whereby the invention in detail may

vary within the scope of the ensuing claims.
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. Method for transporting sewage in ‘a vacuum system, which comprisés a

- source (2) of sewage, which through sewer piping (1) is connected to a

collecting or discharge space (15) for sewage, and means (4,5) for gener-
ating vacuum in the sewer piping (1), whereby the means for generating
vacuum are arranged on-line with the sewer piping, characterised in that a
rotary lobe pump (4,5) is used as the means for generating vacuum and

that sewage is transported through the rotary lobe pump (4,5) to the col-

. lecting or discharge space (15} for sewage.

. Method according to claim 1, characterised in that the method employs

two rotary lobe pumps (4,5), which can be operated alternately, at the
same time or independently of each other for generating vacuum in the

sewer piping (1).

. Method according to claim 1 or 2, characterised in that the direction of ro-

tation of the rotary lobe pump (4,5) is éhanged as a consequence of a pre-

determined occurrence.

- Method according to claim 3, characterised in that the predetermined oc-

currence is defined as the necessity to empty the collecting space (15),
whereby the direction of rotation of the rotary lobe pump (4,5) is changed

in order to empty the collecting space (15).

. Method according to claim 4, characterised in that the necessity for emp-

tying the collecting space (15) is established by observing the filling of the

collecting space {15) to a certain filling degree.

. Method according to claim 3, characterised in that the predetermined oc-

currence is defined as a disturbance in the flow of se'wage in the rotary
lobe purﬁp {4,5), whereby the direction of rotation of the rotary lobe pump
(4,5) is changed temporarily, preferably for certain periods and for example
2 to 8 times after one another, for removing the disturbance.

7. Method according to claim 6, characterised in that the occurrence of a

disturbance in the flow of sewage in the rotary lobe pump (4,5) is es-
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tablished by the power consumption of the rotary lobe pump, for exam-
ple by monitoring the consumption of electricity of the electric motor of

the rotary lobe pump (4,5).

8. Method according to any of the preceding claims, characterised in that the

vacuum system is controlled by and its operating parameters are monitored

by a control center (8).

9. Vacuum system, which comprises a Sour.ce of sewage (2}, which through

sewer piping (1) is connected to a collecting or discharge space (15) for
sewage, and means (4,5) for gene_rating vacuum in the sewer piping (1),
whereby the means for generating vacuum are arranged on-line with the
sewer piping, characterised in that the means for generating vacuum com-
prise a rotary lobe pump (4,5} and that the sewage is arranged to be trans-

- ported through the rotary lobe pump (4,5) to the collecting or discharge
space (15) for sewage. |

10. Vacuum system according to claim 9, characterised in that the vac-
uum system comprises at least two rotary lobe pumps (4,5}, of which both
are arranged for generating vacuum in the sewer piping (1). |

11. Vacuum system according to claim 9 or 10, characterised in that the
rotary lobe pump (4,5) also is arranged to empty sewage from the collect-

_ing space (15).

12. Vacuum system according to claim 11, characterised in that a sen-
sor means (16,17) for monitoring the filling degree of the collecting space
is connected to the dollecting space (15).

13. Vacuum system according to any of claims 9 to 1 1, characterised in
that a coupling (9,10} that provides for the rotary lobe pump (4,5) to trans-
port sewage to the collecting or discharge space (15) or to empty sewage
from the collecting space (15) is connected to the rotary lobe pump (4,5).

14. Vacuum system according to claim 13, characterised in that said
coupling {9,10) is a coupling effecting the starting of and the direction of

rotation of the rotary lobe pump (4,5).
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15. Vacuum system according to claim 14, characterised in that a sen-
sor means (20,21) for monitoring the power consumption of the rotary lobe
pump is connected to the rotary lobe pump (4,5).
16. Vacuum system according to any of claihs 12 to 15, characterised
5 in that the vacuum system comprises a control center (8), and that the
sensor means (16,17) for monitoring the filling degree of the collecting
space ( ‘l 5), said coupling (9,10} of the rotary lobe pump (4,5}, and the sen-
sor means (20,21) for monitoring the power consumption of the rotary lobe
pump (4,5} are connected to the control center (8).
10 17. Vacuum system according to claim 16, characterised in that the
control center (8) is arranged to monitor the operating parameters of the

vacuum system.



