EP 2 193 233 B1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(11) EP 2193 233 B1

(12) EUROPEAN PATENT SPECIFICATION
(45) Date of publication and mention (51) IntCl.:

of the grant of the patent: D21C 7/08 (2006.07)

17.02.2016 Bulletin 2016/07

(86) International application number:
(21) Application number: 08803380.8 PCT/EP2008/061382
(22) Date of filing: 29.08.2008 (87) International publication number:
WO 2009/037091 (26.03.2009 Gazette 2009/13)

(54) ANAPPARATUSFORDISCHARGING PULP FROMAVESSEL,METHOD OF DISCHARGING PULP

FORM A VESSEL AND METHOD OF UPGRADING A PULP VESSEL

VORRICHTUNG ZUM AUSTRAGEN VON ZELLSTOFF AUS EINEM GEFASS, VERFAHREN ZUM
AUSTRAGEN VON ZELLSTOFF AUS EINEM GEFASS UND VERFAHREN ZUM AUFRUSTEN EINES

ZELLSTOFFGEFASSES

APPAREIL DESTINE A EVACUER DE LA PATE A PARTIR D’'UN RECIPIENT, PROCEDE
D’EVACUATION DE PATE A PARTIR D’'UN RECIPIENT ET PROCEDE DE MISE A NIVEAU D’UN

RECIPIENT A PATE

(84)

(30)

(43)

(73)

Designated Contracting States:

AT BE BG CHCY CZDE DKEE ES FIFR GB GR
HRHUIEISITLILT LULV MC MT NL NO PL PT
RO SE SI SK TR

Priority: 17.09.2007 EP 07116587

Date of publication of application:
09.06.2010 Bulletin 2010/23

Proprietor: Sulzer Management AG
8401 Winterthur (CH)

(72)

(74)

(56)

Inventor: VESALA, Reijo
FI-48300 Kotka (FI)

Representative: Intellectual Property Services
GmbH

Langfeldstrasse 88

8500 Frauenfeld (CH)

References cited:
EP-A- 0 269 124
EP-A- 0 475 669
US-A- 3 587 637
US-A- 5106 456

EP-A- 0 323 749
WO-A-2005/061781
US-A- 5087 171
US-A- 5 538 597

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been

paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 193 233 B1 2

Description
Technical field

[0001] The invention relates to an apparatus for dis-
charging pulp from a vessel according to preamble of
claim 1 comprising a second section for pulp at a first
consistency and a first section into which the pulp from
the second section is arranged to flow, the first section
is provided with means for diluting the consistency of the
pulp in the first section to have a second consistency
lower than the first consistency, the apparatus further
comprising means for discharging pulp having a first dis-
charge conduit arranged to discharge pulp from the first
section of the vessel and being provided with a first outlet,
and a second discharge conduit arranged to discharge
pulp from the second section of the vessel and being
provided with a second outlet.

[0002] The invention also relates to method of dis-
charging pulp from a vessel according to preamble of
claim 10 and to method of upgrading an existing pulp
vessel according to preamble of claim 15.

Background art

[0003] The presentinvention relates to a method and
apparatus for facilitating the discharge of a high consist-
ency pulp tower or the like space containing high con-
sistency pulp and treating pulp in said space. The method
and apparatus according to the invention are especially
intended to be applied in the pulp and paper industry to
facilitate the discharge of vessels containing high con-
sistency pulp by pumping, whereby the apparatuses in
use may have a secondary task in treating pulp in said
space. The cellulose industry includes many different
processes and apparatuses, such as thickening, in which
the pulp is discharged at a high consistency, of about 8
- 25 %. It is normal practice to guide the pulp e.g. to a
mass tower and wherefrom the pulp is transferred by
pumping further in the processing.

[0004] Pulp from a high or medium consistency mass
tower has hitherto been discharged from the bottom sec-
tion of the tower by a conventional centrifugal pump,
which has required the dilution of pulp usually to a con-
sistency of about 6% maximum.

[0005] EP1702102 B1 shows a pulp tower originally
intended for low consistency pulp having a cylindrical de-
sign and large diameter bottom section. The tower is sug-
gested to be provided with a pipe extending through the
wall of the tower parallel with the bottom and just above
it to the vertical centre line of the tower. The pipe is ob-
liquely cut so that its opening is facing upwards. As men-
tioned in the publication there will remain large amount
of pulp which is not discharged from the tower but form
zones of stagnation. Itis intended that these stagnations
will act as guiding surfaces for the pulp flow. However,
that kind of large pulp deposits will be eventually spoiled.
It is also possible that at some stage pieces of the pulp
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deposits will come loose and cause problems in the proc-
ess.

[0006] In EP 475669 B1 there is shown an apparatus
comprising a mass tower or other pulp vessel and means
for the discharge of high or medium consistency pulp
when contained therein. It is disclosed that the bottom
portion of said pulp vessel is provided with a first pump
for removing pulp and a second pump which communi-
cates with the inside of the vessel via a suction conduit
having an inlet orifice. The inside wall of the vessel is
provided with means permitting continuous pumping of
pulp by the second pump, said means comprising either
an extension of the duct into the interior of the vessel, or
amember arranged adjacent to the suction duct for feed-
ing pulp against the suction duct or against the inner wall
of the vessel. These are, however, separate discharge
lines and thus this arrangement has only limited possi-
bility of adjusting the discharge consistency of the pulp
discharged from the tower.

[0007] In US 5,538,597 A is shown an apparatus for
the discharge of a mass tower containing medium to high
consistency pulp and operable without the need for fur-
ther dilution includes a vessel for storing the pulp; a suc-
tion duct extending from a zone of moving pulp to aregion
outside of the tower; and a pump attached to the end of
the suction duct for discharging the pulp.

[0008] EP 0269 124 A2 shows ahigh-consistency pulp
tower comprising a fluidizing discharge device disposed
in the outlet for pulp. In order to prevent the pulp from
staying in any part of the bottom, the pulp tower is
equipped with a rotating means which in turn is provided
with transport elements for feeding the pulp towards the
outlet.

[0009] An object of the invention is to provide a appa-
ratus for discharging pulp from a vessel, which solves
the above mentioned and other problems of the prior art.
It is also an object of the invention to provide a method
of discharging pulp from a vessel, which solves the above
mentioned problem. It is still another object of the inven-
tion to provide a method of upgrading an existing pulp
vessel with which the pulp tower may be modified to be
capable of flexible adjustment of the consistency of the
discharged pulp.

[0010] Objects of the invention are met substantially
as is disclosed in claims 1, 10 and 15. The other claims
present details of different embodiments of the invention.

Disclosure of the invention

[0011] According to an embodiment of the invention
an apparatus for discharging pulp from a vessel compris-
es a first section for pulp at a second consistency and a
second section for pulp at a first consistency in which
vessel the pulp is arranged to flow from the second sec-
tion to the first section the first section is provided with
means for diluting the consistency of the pulp in the first
section to have a second consistency lower than the first
consistency, the apparatus further comprising means for
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discharging pulp having a first discharge conduit ar-
ranged to discharge pulp from the first section of the ves-
sel and being provided with a first outlet, and a second
discharge conduit arranged to discharge pulp from the
second section of the vessel and being provided with a
second outlet. It is characteristic to the invention that the
first outletis in flow connection with the second discharge
conduit upstream the second outlet, so that pulp flowing
at the second outlet has a third consistency between the
first and the second consistency. This has inter alia an
effect of facilitating and making flexible the control of the
consistency of pulp discharged from the vessel.

[0012] Accordingto anadvantageous embodimentthe
first discharge conduit is provided with a first outlet and
the first outlet is in flow connection with the second dis-
charge conduit. Additionally the first discharge conduit is
in connection with the second discharge conduit at the
suction side of a pump provided in the second discharge
conduit. This way the second discharge conduit do not
necessarily need a separate mixer but the pump mixes
the pulp flows having initially different consistencies. In
some cases it is also possible to connect the second
discharge conduit to the first discharge conduit at the
suction side of a pump provided in the first discharge
conduit. The first section of the vessel is preferably pro-
vided with an agitator and an inlet for dilution media. This
ensures that the consistency of the pulp in the first section
is substantially homogenized and the consistency is low
enough to be discharged with pumping effect of the pump
in the first discharge conduit.

[0013] The vessel is preferably vertically orientated
vessel and second discharge conduit is arranged to open
into the vessel above the first section of the vessel where
the pulp in operation of the vessel is at higher consisten-
cy.

[0014] Theinvention may still be improved with the fea-
ture that the second discharge conduit is arranged to the
centre longitudinal axis of the vessel. This way in practise
the generally descending flow of pulp in the vessel is
substantially symmetric in respect of the centre axis
which eliminates the risk of formation of so called dead
areas where the pulp could be build up and form agglom-
erates.

[0015] In such an embodiment the second discharge
conduit preferably is provided with a vertical suction duct,
which is arranged to open upwards into the vessel. Thus,
the inlet of the suction duct is opened substantially
against the downward flow of pulp.

[0016] A method of discharging pulp from a vessel ac-
cording to another embodiment of the invention compris-
es the steps of introducing pulp into a second section of
the vessel at a first consistency, arranging pulp to flow
from the second section of the vessel to a first section of
the vessel, introducing dilution media into the pulp in the
first section of the vessel and diluting the pulp in the first
section of the vessel to a second consistency lower than
the first consistency, discharging a first flow of pulp from
the first section at the second consistency, additionally
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discharging a second flow of pulp from the second section
at the first consistency. The invention is characterized by
combining the first and the second flows of pulp forming
a third flow of pulp having a third consistency between
the first and the second consistency.

[0017] Third consistencyis controlled by controlling the
ratio of the first and/or the second flows of pulp.

[0018] According to a preferred embodiment of the in-
vention the second flow of pulp is discharged at centre
longitudinal axis of the vessel in the second section. This
way in practise the generally descending flow of pulp in
the vessel is substantially symmetric in respect of the
centre axis which eliminates the risk of formation of so
called dead areas where the pulp could be build up and
form agglomerates.

[0019] Preferably, in practise the first consistency is
about 8-35% and the second consistency is about 1-6%.
Thus, by means of the method of the invention it is pos-
sible to discharge a flow of pulp from the vessel, the con-
sistency of which (third consistency) is about 6-15%.
[0020] According to a still another embodiment of the
invention a method of upgrading an existing pulp vessel,
comprising the steps of arranging means for diluting the
consistency of the pulp to abottom area of the pulp vessel
in order to provide a first section of the pulp vessel having
pulp at second consistency, lower than the pulp in the
first consistency at upper area of the pulp vessel, when
the vessel is in use, arranging a first discharge conduit
in a manner that it opens into the first section of the pulp
vessel, and arranging a second discharge conduit so that
it opens into the second section of the pulp vessel, with
the second discharge conduit being provided with a sec-
ond outlet, and arranging the first discharge conduit and
the second discharge conduit in connection with each
other when the vessel is in use, so that pulp flowing at
the second outlet has a third consistency between the
first and the second consistency, and arranging a pump
into the second discharge conduit at a location down
stream the connection of the first and the second dis-
charge conduits.

[0021] This way an existing mass tower may be up-
graded to be capable of discharging a flow of pulp from
the vessel, the consistency of which may be efficiently
and flexibly controlled.

[0022] The pulp vessel may be stillimproved be prac-
tising the further steps of arranging a suction duct of the
second discharge conduit into centre area of the cross
section of the vessel, and further arranging a suction duct
of the second discharge conduit to be opening upwards
in the vessel.

Brief Description of Drawings
[0023] In the following the invention will be described
with the reference to the accompanying schematic draw-

ings, in which

Fig. 1 illustrates a prior art arrangement for the dis-
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charge of a mass tower;

Fig. 2 is anillustration of an apparatus in accordance
with a preferred embodiment of the invention;

Fig. 3 is anillustration of an apparatus in accordance
with a second embodiment of the invention;

Fig. 4 is an illustration of a further embodiment of the
invention;

Fig. 5 is an illustration of a still further embodiment
of the invention,

Fig. 6 is an illustration of a still further embodiment
of the invention,

Fig. 7 is an illustration of a still further embodiment
of the invention, and

Fig. 8 is an illustration of method of upgrading an
existing pulp vessel according to the invention.

Detailed Description of Drawings

[0024] Fig. 1 illustrates a modern discharge arrange-
ment of a high consistency mass tower in accordance
with the prior art. A high consistency mass tower 10 in
the embodiment according to the drawing comprises two
portions: a second section which is here an upper section
12, and a first section which is a bottom section 14. Pulp
is introduced into the upper section i.e. the second sec-
tion of the vessel (introduction not shown) at a first con-
sistency. Pulp may be subjected to an additional treat-
mentin the vessel butin may also be merely stored there-
in.

[0025] There is a feed conduit 22 for introducing dilu-
tion liquid into the pulp provided at the lower section. The
tower also includes an agitator 24 arranged in the bottom
section for mixing the fed dilution liquid with the pulp and
keeping the pulp in substantially homogenized state. The
lower section may also be called as mixing zone. This
way the consistency of the pulp in the bottom section 14
is maintained typically at a level of 6% at maximum, while
the consistency in the upper section is typically about 8
- 35%. A conventional centrifugal pump 20 designed for
pumping low consistency pulp is attached to the wall of
the cylindrical bottom section 14 of the tower for enabling
the emptying of the tower. This configuration is typically
limited to discharge consistency of maximum 6% be-
cause of the capacity of the agitator to maintain pulp in
homogenized state at higher consistency is limited.
[0026] In Fig. 2 there is shown an embodiment of the
invention in which pulp tower generally as shown in Fig.
1 is provided with pulp discharging means according to
the invention. The word "tower" is used herein to describe
a commonly used pulp vessel which is constructed to
have circular cross section and to stand in upright posi-
tion. Pulp is introduced into the vessel 10 through an inlet
10.2 arranged to the upper section of the vessel. In the
following the upper section is also called as second sec-
tion. There is an agitator 24 arranged in the bottom sec-
tion of the vessel 10. There is also a feed conduit 22
arranged in the bottom section for feeding dilution liquid
into the pulp. In operation of the vessel the agitator main-
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tains the pulp in the bottom section 14 of the vessel 10
in homogenized state to sufficient extent for pumping.
With the dilution water added by means of the feed con-
duit 22 the consistency of the pulp at a level of about
1-6%. In the following the bottom section is also called
as first section.

[0027] Theembodimentshownin Fig.2is provided with
afirstdischarge conduit 26 and afirst pump 20 connected
thereto. The first discharge conduit 26 opens into the first
section 14 of the vessel by means of a suction duct 28.
The suction duct is connected to the inlet of the pump
20. This way the pulp may be discharged with the pump
20 from the first section 14 of the vessel 10. While the
pulp is discharged from the bottom section of the tower
the pulp is gradually flowing downwards from the upper
section to the lower section of the tower. The pump 20
is connected to a feed pipe 30 of the first discharge con-
duit 26, which feed pipe is provided with a first outlet 32.
[0028] The embodiment shown in Fig.2 is also provid-
ed with a second discharge conduit 34 and a second
pump 36, which is connected to the second discharge
conduit. The second discharge conduit 34 opens into the
second section 12 of the vessel through a suction duct
38. The suction duct is connected to the inlet of the sec-
ond pump 36. This way the pulp may be discharged with
the second pump 36 from the second section of the ves-
sel 10, that is, from the upper section. The second dis-
charge conduit 34 is provided with an outlet 40 down
stream the pump 36. The outlet 40 may be connected to
any desired further processing device for the pulp.
[0029] The first outlet 32 of the feed pipe 30 is con-
nected to the second discharge conduit 34. Thus, in op-
eration of the vessel pulp from the first section 14 of the
vessel 10 is pumped with the pump 20 to the second
discharge conduit 34. Since the second discharge con-
duit 34 is in connection with the second section 12 of the
vessel through the suction duct 38, above the area of
diluted pulp in the bottom section of the vessel, the con-
sistency of the pulp entering the suction duct 38 is con-
siderably high, typically of 8-35%. Subsequently, the pulp
from the first outlet 32 being in the consistency of the first
section 14 of tower 10 (about 1-6%) is introduced into
the stream of pulp in the second discharge conduit 34.
These streams are mixed in a predetermined ratio which
produces a mixture having consistency between the con-
sistency of the pulp in the lower section and the consist-
ency of the pulp in the upper section of the tower. In
practise a generally applicable range is between 6 -15%.
[0030] The ratio may be regulated e.g. based on a flow
rate indicator 42 and a consistency indicator 44 provided
in the discharge conduit after the mixing location of the
streams. The actual value provided by the flow rate indi-
cator 42 is used for regulating the flow rate provided by
the pump 36. The actual value obtained from the con-
sistency indicator 44 is used for regulating the flow rate
provided by the pump 20. The operation of the pumps is
controlled by a control unit 46. In this case the pumps
are powered by inverter controlled motors. It is clear that
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the flow rates may also be controlled be other means,
such as control valves arranged into the ducts.

[0031] Inthis embodiment the first outlet 32 is connect-
ed to the suction side i.e. up stream of the pump 36. This
way the mixing of the pulp streams of different consist-
encies are efficiently and reliably mixed and the consist-
ency of the discharged pulp at the outlet 40 is homoge-
nous.

[0032] The suction duct 38 is preferably arranged in
such a manner that its inlet opening 38.1 opens towards
the flow direction of the pulp from the second section to
the first section above the region where the dilution has
the effect of lowering the consistency of the pulp. The
preferred embodiment of the suction duct is a pipe pro-
vided in upright position in the first section so that it ex-
tends upwardly through the first section to the second
section.

[0033] Further, it is preferred that the suction duct 38
is arranged on a longitudinal centre axis 48 of the vessel
10. This way the flow pattern of pulp descending in the
vessel is symmetrical and the risk of "dead" areas of sta-
tionary pulp layers are avoided. The tower is preferably
supported on a foundation 50 by its bottom section.
[0034] Fig. 3 shows an embodiment of the invention
where the vessel has equal cross sectional area at both
the upper section and the lower section. The vessel 10
is also supported directly on a foundation 50 by its bottom
section 14. In this embodiment the first discharge conduit
26 opens into the upper region of the first section14, but
still the basic idea and operation is similar to that de-
scribed in Fig. 2. The suction duct 38 is also arranged on
the longitudinal centre axis of the vessel 10. In Fig. 3
there is also shown with dotted line 30’ that the feed pipe
30 may be arranged to lead from the pump 20 to the inlet
side of pump 36 outside the vessel 10.

[0035] Fig. 4 shows an embodiment of the invention
which has very simple construction. The apparatus is pro-
vided with a second discharge conduit 34 and a pump
36 connected to the second discharge conduit. The sec-
ond discharge conduit 34 opens into the second section
12 of the vessel through a substantially vertical suction
duct 38. The suction duct is connected to the inlet of the
pump 36. This way the pulp may be discharged with the
pump 36 from the second section of the vessel 10, that
is, from the upper section. The second discharge conduit
34 is provided with an outlet 40 down stream the pump
36. The outlet 40 may be connected to any desired further
processing device for the pulp.

[0036] In this embodiment the first discharge conduit
26 mainly consists of at least one opening 54 in the wall
of the second discharge conduit 26, in this case in the
vertical suction duct 38. The opening is provided with a
flow control device such as a valve 55. Simultaneously
it operates as the first outlet 32. Naturally the location of
the opening in the wall of the second discharge conduit
26 may be selected appropriately for each case. In ad-
dition to being a mere opening the second discharge con-
duit may comprise also a short pipe if needed.
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[0037] Thus, in operation of the vessel pulp from the
first section 14 of the vessel 10 is sucked by the pump
36 to the second discharge conduit 34. Since the second
discharge conduit 34 is in connection with the second
section 12 of the vessel through the suction duct 38,
above the area of diluted pulp in the bottom section of
the vessel, the consistency of the pulp entering the suc-
tion duct 38 is considerably high, typically of 8-35%. Sub-
sequently, the pulp flowing through opening 54 and the
valve 55 being in the consistency of the first section 14
of tower 10 (about 1-6%) is introduced into the stream of
pulp in the second discharge conduit 34. These streams
are mixed in a predetermined ratio which produces a mix-
ture having consistency between the consistency of the
pulp in the lower section and the consistency of the pulp
in the upper section of the tower.

[0038] Fig. 5 shows a still another embodiment of the
invention. Like the embodiment of the figure 4, the ap-
paratus is provided with a second discharge conduit 34
and a pump 36 connected to the second discharge con-
duit. In the embodiment of figure 5 the first discharge
conduit 26 comprises an external duct 56 which extend
from the side wall of the lower section of the vessel 10
to the second discharge conduit 34. The duct 56 is con-
nected to the suction side of the pump 36 via the first
outlet 32. The duct 56 is also provided with a valve 55
which allows a desired ratio of the pulp flows from the
first and the second section to be mixed.

[0039] Additionally the embodiment of figure 5 has its
suction duct 38 formed and functioning also as a bottom
pillar having its cross-sectional area between suction
duct and wall of tower 10 smaller at the upper end of the
suction duct than at its lower end. The inlet opening 38.1
of the suction duct 38 is arranged to open upwards on
the top of the converging part 58 of the suction duct 38.
[0040] Fig. 6 shows a still another embodiment of the
invention. Like the embodiment of the figure 4, the ap-
paratus is provided with a second discharge conduit 34
and a pump 36 connected to suction duct 38 of the second
discharge conduit. In the embodiment of figure 6 the first
discharge conduit 26 mainly consists of atleastone open-
ing 54 in the wall of the second discharge conduit 26
having also a valve 55 for controlling the flow rate of the
pulp from the first section 14 to the second discharge
conduit 34. Simultaneously the opening operates also as
the first outlet 32. The second discharge conduit 16 is
formed as integrated channel to a division member 60
provided in the bottom section of the tower 10. The divi-
sion member may be provided for example for deflecting
the agitated pulp flow in the bottom section of the tower.
[0041] Fig. 7 shows a still further embodiment of the
invention. Itis corresponding to the one in figure 2, having
a second discharge conduit 34 with a second pump 36
and a suction duct 38. It also comprises a first discharge
conduit 26 having a feed pipe 30. In this embodiment the
first outlet 32 of the feed pipe 30 is in flow connection
with, that is, the vicinity of the inlet opening 38.1 of the
suction duct 38. So, in some application it may be ade-
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quate to feed the pulp from the first section 14 to the
effective area ofthe inletopening 38.1 in order to facilitate
the desired mixing of the two pulp streams.

[0042] Fig. 8 illustrates the method of upgrading an
existing pulp vessel 10 according to the invention. This
method is particularly advantageous to be used in con-
nection with vessels having a foundation 50 directly on
which the tower is supported. In Fig. 4 the features or
parts on the existing tower are shown with solid lines and
the features relating to the method of upgrading are
shown with dotted lines. In this exemplary case the ex-
isting pulp vessel comprises originally an upper section
12 and a bottom section 14 i.e. lower section. The pulp
is stored in the tower so that the consistency of the pulp
in the upper section, referred to as the first consistency,
is considerably higher than in the bottom section, the
consistency in the bottom section being referred to as
the second consistency. The bottom section being the
area from which the pulp is mainly discharged at lower
consistency. The bottom section s typically provided with
means for diluting the consistency of the pulp 22, 24. The
tower is also provided with a suction duct 28 and a pump
20 to which the duct 28 is connected. The method of
upgrading an existing pulp vessel may be used in various
kinds of vessels regardless of their former way of use.
For example, a vessel for low consistency pulp may be
upgraded according to the present invention.

[0043] Now, in order to be able to discharge the pulp
at higher consistency than that of diluted pulp in the bot-
tom section, and in lower consistency than that of the
pulp in the upper section, the method according to the
invention comprises the installation of following compo-
nents. One of the steps of the method is arranging a
second discharge conduit 34 to open into an area con-
taining the pulp at the first consistency, when the vessel
is in use and sufficiently filled with pulp. This provides
the effect of being able to take the pulp at the first con-
sistency out of the tower. Additionally, the already exist-
ing discharge conduit 26, i.e. the suction duct 28 and a
pump 20, is connected to the second discharge conduit
34 and the second discharge conduit 34 is provided with
means capable of mixing effect at alocation downstream
the connection point of the existing discharge conduit 26.
This way the final consistency of the discharged pulp at
the outlet 40 of the second discharge conduit 34 may be
adjusted to be more that the consistency at the bottom
section 14 of the tower 10. In practise the means capable
of mixing effect may be simply the pump 36 or there may
be a separate mixer arranged in the duct 34 (not shown).
[0044] The method of upgrading an existing pulp ves-
sel 10 according to the invention is very beneficial be-
cause among other things it allows an easy upgrading of
a mass tower which has been supported by its bottom
directly on a foundation. This is because all the ducts
may be lead through the side walls of the vessel.
[0045] The second discharge conduit 34 is arranged
to have a suction duct 38, which is according to the meth-
od arranged into the centre area of the cross section of
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the vessel 10, preferably to the centre axis of the vessel
and opening to upward direction against the flow direction
of the pulp. This way the cross section of the vessel is
symmetrical in respect of the flow of the pulp in the vessel
10 minimizing the risk of formation of so called dead
zones.

[0046] The pipe connections or lead-through locations
are arranged on the side walls 10.1 of the vessel so that
the support of the vessel on the foundation 50 need not
be altered in any way.

[0047] The method may additionally comprise the
steps of installing measurement instruments, such as
consistency indicator 44 and flow rate indicator 42 into
the discharge conduit after the mixing location, which fa-
cilitates the controlling of the discharge process of the
pulp.

[0048] Itis clear that the invention is not limited to the
examples mentioned above but it can be implemented
in many other different embodiments within the scope of
the claims. It is also clear that the features of any partic-
ular embodiment described above may be used in con-
nection with another embodiment as far as technically
feasible.

Claims

1. Anapparatus for discharging pulp from a vessel (10)
comprising a first section (14) for pulp at a second
consistency and a second section (12) for pulp at a
first consistency, in which vessel the pulp is arranged
to flow from the second section (12) to the first sec-
tion (14), the first section is provided with means for
diluting (22, 24) the consistency of the pulp in the
first section to have a second consistency lower than
the first consistency, the apparatus further compris-
ing means for discharging pulp having a first dis-
charge conduit (26) arranged to discharge pulp from
the first section (14) of the vessel and being provided
with a first outlet (32), and a second discharge con-
duit(34) arranged to discharge pulp from the second
section (12) of the vessel (10) and being provided
with a second outlet (40), characterised in that the
first outlet (32) is in flow connection with the second
discharge conduit (34) upstream the second outlet
(40). so that pulp flowing at the second outlet has a
third consistency between the first and the second
consistency.

2. An apparatus for discharging pulp from a vessel ac-
cording to claim 1. characterised in that both the
first and the second discharge conduit are provided
with a pump (20, 36).

3. An apparatus for discharging pulp from a vessel ac-
cording to claim 1, characterised in that the first
discharge conduit (26) is in connection with the sec-
ond discharge conduit (34) at the suction side of the
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pump (36) provided in the second discharge conduit
or in that the second discharge conduit (34) is in
connection with the first discharge conduit (26) at
the suction side of the pump (20) provided in the first
discharge conduit.

An apparatus for discharging pulp from a vessel ac-
cording to claim 1, characterised in that the first
section (14) of the vessel is provided with an agitator
(24) and an inlet (22) for dilution media.

An apparatus for discharging pulp from a vessel ac-
cording to claim 1, characterised in that the vessel
(10) is vertically orientated vessel and second dis-
charge conduit (34) is arranged to open into the ves-
sel above the first section (14) of the vessel.

An apparatus for discharging pulp from a vessel ac-
cording to claim 4, characterised in that the second
discharge conduit (34) is arranged to the centre lon-
gitudinal axis (48) of the vessel.

An apparatus for discharging pulp from a vessel ac-
cording to claim 5, characterised in that the second
discharge conduit (34) is provided with a vertical suc-
tion duct (38) arranged to open upwards into the ves-
sel.

An apparatus for discharging pulp from a vessel ac-
cording to claim 1, characterised in that the vessel
(10) is vertically orientated vessel and the second
section is an upper section of the vessel and the first
section is the bottom section of the vessel.

An apparatus for discharging pulp from a vessel ac-
cording to claim 7, characterised in that cross sec-
tion area of the lower section of the vessel is smaller
than the upper section of the vessel.

Method of discharging pulp from a vessel (10) com-
prising the steps of

- introducing pulp (10.2) into a second section
(12) of the vessel at a first consistency,

- arranging pulp to flow from the second section
(12) of the vessel to a first section (14) of the
vessel.

- introducing dilution media (22) into the pulp in
the first section of the vessel (10) and diluting
the pulp in the first section of the vessel to a
second consistency lower than the first consist-
ency,

- discharging a first flow of pulp (26) from the
first section (14) at the second consistency,

- additionally discharging a second flow of pulp
(34) from the second section (12) atthe first con-
sistency,
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12.

13.

14.

15.

16.

characterized by

- combining the first and the second flow of pulp
forming a third flow of pulp having a third con-
sistency between the first and the second con-
sistency.

Method according to claim 10, characterised in that
third consistency is controlled (46, 42, 447) by con-
trolling the ratio of the first and/or the second flows
of pulp.

Method according to claim 10, characterised in that
the second flow of pulp is discharged at centre lon-
gitudinal axis (48) of the vessel (10) in the second
section (12).

Method according to claim 10, characterised in that
the first flow of pulp is discharged at bottom section
of the vessel (10).

Method according to claim 10, characterised in that
the first consistency is about 8-35% and/or in that
the second consistency is about 1-6% and/or in that
the third consistency is about 6-15%.

Method of upgrading an existing pulp vessel dis-
charge conduit comprising the steps of:

- arranging means for diluting the consistency
of the pulp to a bottom area of the pulp vessel
in order to provide a first section (14) of the pulp
vessel having pulp at second consistency, lower
than the pulp in the first consistency at upper
area of the pulp vessel, when the vesselisinuse,
- arranging a first discharge conduit (26) so that
itopens into the first section (14) of the pulp ves-
sel, and

- arranging a second discharge conduit (34) in
a manner that it opens into the second section
(12) of the pulp vessel, with the second dis-
charge conduit being provided with a second
outlet (40), and

- arranging the first discharge conduit and the
second discharge conduit in connection with
each other when the vessel is in use, so that
pulp flowing at the second outlet has a third con-
sistency between the first and the second con-
sistency,

- arranging a pump (36) into the second dis-
charge conduit at a location downstream the
connection of the first and the second discharge
conduits.

Method of upgrading a pulp vessel according to claim
15, characterised by arranging a suction conduit
(38) of the second discharge conduit (34) into centre
areaof the cross section of the vessel or by arranging
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a suction conduit (38) of the second discharge con-
duit (34) to be opening upwards in the vessel (10).

Patentanspriiche

1.

Vorrichtung zum Austrag von Pulpe von einem Ge-
fal (10), das einen ersten Abschnitt (14) fir Pulpe
bei einer zweiten Konsistenz und einen zweiten Ab-
schnitt (12) fir Pulpe bei einer ersten Konsistenz um-
fasst, wobei in diesem Gefal} die Pulpe angeordnet
ist,umvon demzweiten Abschnitt (12) zu dem ersten
Abschnitt (14) zu strémen, wobei der erste Abschnitt
mit einem Mittel zum Verdlnnen (22, 24) der Kon-
sistenz der Pulpe in dem ersten Abschnitt versehen
ist, um eine zweite Konsistenz zu erhalten, die ge-
ringer als die erste Konsistenz ist, wobei die Vorrich-
tung ferner ein Mittel zum Austrag von Pulpe um-
fasst, das eine erste Austragsleitung (26), die so an-
geordnet ist, Pulpe von dem ersten Abschnitt (14)
des Gefales auszutragen, und mit einem ersten
Auslass (32) versehenist, und eine zweite Austrags-
leitung (34) aufweist, die derart angeordnetist, Pulpe
von dem zweiten Abschnitt (12) des GefaRes (10)
auszutragen, und mit einem zweiten Auslass (40)
versehen ist, dadurch gekennzeichnet, dass der
erste Auslass (32) in Stromungsverbindung mit der
zweiten Austragsleitung (34) stromaufwarts des
zweiten Auslasses (40) steht, so dass Pulpe, die an
dem zweiten Auslass stromt, eine dritte Konsistenz
zwischen der ersten und der zweiten Konsistenz be-
sitzt.

Vorrichtung zum Austrag von Pulpe von einem Ge-
fal nach Anspruch 1, dadurch gekennzeichnet,
dass sowohl die erste als auch die zweite Austrags-
leitung mit einer Pumpe (20, 36) versehen sind.

Vorrichtung zum Austrag von Pulpe von einem Ge-
fal nach Anspruch 1, dadurch gekennzeichnet,
dass die erste Austragsleitung (26) in Verbindung
mit der zweiten Austragsleitung (34) an der Saug-
seite der Pumpe (36) steht, die in der zweiten Aus-
tragsleitung vorgesehen ist, oder dass die zweite
Austragsleitung (34) in Verbindung mit der ersten
Austragsleitung (26) an der Saugseite der Pumpe
(20) steht, die in der ersten Austragsleitung vorge-
sehen ist.

Vorrichtung zum Austrag von Pulpe von einem Ge-
fal nach Anspruch 1, dadurch gekennzeichnet,
dass der erste Abschnitt (14) des GefalRes mit einer
Ruhreinrichtung (24) und einem Einlass (22) fiir Ver-
dinnungsmedium versehen ist.

Vorrichtung zum Austrag von Pulpe von einem Ge-
fal nach Anspruch 1, dadurch gekennzeichnet,
dass das Gefal (10) ein vertikal orientiertes Gefal
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10.

1.

ist, und die zweite Austragsleitung (34) so angeord-
net ist, dass sie sich in das Gefald (ber dem ersten
Abschnitt (14) des GefaRes 6ffnet.

Vorrichtung zum Austrag von Pulpe von einem Ge-
fak nach Anspruch 4, dadurch gekennzeichnet,
dass die zweite Austragsleitung (34) an der zentra-
len Langsachse (48) des Gefalles angeordnet ist.

Vorrichtung zum Austrag von Pulpe von einem Ge-
fak nach Anspruch 5, dadurch gekennzeichnet,
dass die zweite Austragsleitung (34) mit einer ver-
tikalen Saugleitung (38) versehen ist, die derart an-
geordnet ist, dass sie sich aufwarts in das Gefal
offnet.

Vorrichtung zum Austrag von Pulpe von einem Ge-
fak nach Anspruch 1, dadurch gekennzeichnet,
dass das Gefal} (10) ein vertikalorientiertes Gefal
ist, und der zweite Abschnitt ein oberer Abschnitt
des Gefalies ist und der erste Abschnitt ein unterer
Abschnitt des Gefales ist.

Vorrichtung zum Austrag von Pulpe von einem Ge-
fak nach Anspruch 7, dadurch gekennzeichnet,
dass die Querschnittsflache des unteren Abschnitts
des GefalRes kleiner als die des oberen Abschnitts
des Gefales ist.

Verfahren zum Austrag von Pulpe von einem Gefaly
(10), mit den Schritten, dass:

- Pulpe (10.2) in einen zweiten Abschnitt (12)
des Gefalles mit einer ersten Konsistenz einge-
fuhrt wird,

- Pulpe zur Strdmung von dem zweiten Abschnitt
(12) des GefalRes zu einem ersten Abschnitt (14)
des Gefales angeordnet wird,

- Verdiinnungsmedium (22) in die Pulpe in dem
ersten Abschnitt des GefalRes (10) eingefiihrt
wird und die Pulpe in dem ersten Abschnitt des
Gefales zu einer zweiten Konsistenz verdiinnt
wird, die geringer als die erste Konsistenz ist,

- eine erste Strémung von Pulpe (26) von dem
ersten Abschnitt (14) mitder zweiten Konsistenz
ausgetragen wird,

- zusatzlich eine zweite Strémung von Pulpe
(34) von dem zweiten Abschnitt (12) mit der ers-
ten Konsistenz ausgetragen wird,

dadurch gekennzeichnet, dass

- die erste und die zweite Strémung von Pulpe
kombiniert werden, wobei eine dritte Strdmung
von Pulpe gebildet wird, die eine dritte Konsis-
tenz zwischen der ersten und der zweiten Kon-
sistenz aufweist.

Verfahren nach Anspruch 10, dadurch gekenn-
zeichnet, dass die dritte Konsistenz durch Steue-
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rungdes Verhaltnisses der ersten und/oder der zwei-
ten Strémungen von Pulpe gesteuert (46, 42, 447)
wird.

Verfahren nach Anspruch 10, dadurch gekenn-
zeichnet, dass die zweite Strdmung von Pulpe an
einer zentralen Langsachse (48) des Gefalies (10)
in dem zweiten Abschnitt (12) ausgetragen wird.

Verfahren nach Anspruch 10, dadurch gekenn-
zeichnet, dass die erste Strémung von Pulpe an
einem unteren Abschnitt des GefalRes (10) ausge-
tragen wird.

Verfahren nach Anspruch 10, dadurch gekenn-
zeichnet, dass die erste Konsistenz etwa 8 - 35 %
betrégt und/oder dass die zweite Konsistenz etwa 1
- 6 % betragt und/oder dass die dritte Konsistenz
etwa 6 - 15 % betragt.

Verfahren zum Aufriisten einer existierenden Aus-
tragsleitung eines PulpengeféRes, mitden Schritten,
dass:

- ein Mittel zum Verdiinnen der Konsistenz der
Pulpe an einem unteren Bereich des Pulpenge-
faBes angeordnet wird, um einen ersten Ab-
schnitt (14) des Pulpengefalles bereitzustellen,
der eine Pulpe bei einer zweiten Konsistenz be-
sitzt, die geringer als die Pulpe mit der ersten
Konsistenz an dem oberen Bereich des Pulpen-
gefales ist, wenn das Gefal} in Gebrauch steht,
- eine erste Austragsleitung (26) so angeordnet
wird, dass sie sich in den ersten Abschnitt (14)
des Pulpengefalies 6ffnet, und

- eine zweite Austragsleitung (34) auf eine Wei-
se angeordnet wird, dass sie sich in den zweiten
Abschnitt (12) des PulpengeféaRes 6ffnet, wobei
die zweite Austragsleitung mit einem zweiten
Auslass (40) versehen ist, und

- die erste Austragsleitung und die zweite Aus-
tragsleitung in Verbindung miteinander ange-
ordnet werden, wenn das Gefald in Gebrauch
steht, so dass Pulpe, die an dem zweiten Aus-
lass stromt, eine dritte Konsistenz zwischen der
ersten und der zweiten Konsistenz aufweist,

- eine Pumpe (36) in der zweiten Austragsleitung
an einer Stelle stromabwarts der Verbindung
der ersten und der zweiten Austragsleitung an-
geordnet wird.

Verfahren zum Aufriisten eines Pulpengefalles nach
Anspruch 15, dadurch gekennzeichnet, dass eine
Saugleitung (38) der zweiten Austragsleitung (34) in
dem Zentralbereich des Querschnitts des GefaRes
angeordnet wird oder eine Saugleitung (38) der
zweiten Austragsleitung (34) so angeordnet wird,
dass sie sich aufwarts in dem Gefal (10) offnet.
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Revendications

Appareil pour décharger de la pate d’'un récipient
(10) comprenant une premiére section (14) pour la
pate a une deuxiéme consistance et une seconde
section (12) pour la pate a une premiere consistance,
dans lequel récipient, la pate est agencée pour
s’écouler de la seconde section (12) a la premiéere
section (14), la premiere section est prévue avec des
moyens pour diluer (22, 24) la consistance de la pate
dans la premiére section afin d’avoir une deuxiéme
consistance inférieure a la premiére consistance,
I'appareil comprenant en outre des moyens pour dé-
charger la pate ayant un premier conduit de déchar-
ge (26) agenceé pour décharger la pate de lapremiéere
section (14) du récipient et étant prévu avec une pre-
miére sortie (32), et un second conduit de décharge
(34) agencé pour décharger la pate de la seconde
section (12) du récipient (10) et étant prévu avec une
seconde sortie (40), caractérisé en ce que la pre-
miére sortie (32) est en raccordement d’écoulement
avec le second conduit de décharge (34) en amont
delaseconde sortie (40), de sorte que la pate s’écou-
lant au niveau de la seconde sortie a une troisieme
consistance entre la premiere et la deuxiéme con-
sistance.

Appareil pour décharger de la pate d’'un récipient
selon la revendication 1, caractérisé en ce que, a
la fois le premier et le second conduit de décharge
sont prévus avec une pompe (20, 36).

Appareil pour décharger de la pate d’'un récipient
selon la revendication 1, caractérisé en ce que le
premier conduit de décharge (26) est en raccorde-
ment avec le second conduit de décharge (34) du
c6té de I'aspiration de la pompe (36) prévue dans le
second conduit de décharge ou en ce que le second
conduit de décharge (34) est en raccordement avec
le premier conduit de décharge (26) du cété de I'as-
piration de la pompe (20) prévue dans le premier
conduit de décharge.

Appareil pour décharger de la pate d’'un récipient
selon la revendication 1, caractérisé en ce que la
premiere section (14) du récipient est prévue avec
un agitateur (24) et une entrée (22) pour le milieu de
dilution.

Appareil pour décharger de la pate d’'un récipient
selon la revendication 1, caractérisé en ce que le
récipient (10) est un récipient orienté verticalement
et un second conduit de décharge (34) est agencé
pour s’ouvrir dans le récipient au-dessus de la pre-
miére section (14) du récipient.

Appareil pour décharger de la pate d’'un récipient
selon la revendication 4, caractérisé en ce que le
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second conduit de décharge (34) est agencé sur
I'axe longitudinal central (48) du récipient.

Appareil pour décharger de la pate d’'un récipient
selon la revendication 5, caractérisé en ce que le
second conduit de décharge (34) est prévu avec un
conduit d’aspiration vertical (38) agencé pour
s’ouvrir vers le haut dans le récipient.

Appareil pour décharger de la pate d’'un récipient
selon la revendication 1, caractérisé en ce que le
récipient (10) est un récipient orienté verticalement
et la seconde section est une section supérieure du
récipient et la premiére section est la section infé-
rieure du récipient.

Appareil pour décharger de la pate d’'un récipient
selon la revendication 7, caractérisé en ce que la
surface transversale de la section inférieure du ré-
cipient est plus petite que la section supérieure du
récipient.

Procédé pour décharger de la pate d’'un récipient
(10) comprenant les étapes consistant a :

introduire la pate (10.2) dans une seconde sec-
tion (12) du récipient a une premiére consistan-
ce,

agencer la pate pour s’écouler de la seconde
section (12) durécipient vers la premiéere section
(14) du récipient,

introduire le milieu de dilution (22) dans la pate
dans la premiére section du récipient (10) et di-
luerla pate dans la premiére section du récipient
jusqu’a une deuxiéme consistance inférieure a
la premiére consistance,

décharger un premier écoulement de pate (26)
de la premiére section (14) a la deuxieme con-
sistance,

décharger de plus, un deuxiéme écoulement de
pate (34) de la seconde section (12) a la pre-
miére consistance,

caractérisé par I'étape consistant a :

combiner le premier et le deuxiéme écou-
lement de pate formant un troisieme écou-
lement de pate ayant une troisieme consis-
tance entre la premiére et la deuxiéme con-
sistance.

Procédé selon la revendication 10, caractérisé en
ce que la troisieme consistance est controlée (46,
42,447) en controlant le rapport du premier et/ou du
deuxiéme écoulement de pate.

Procédé selon la revendication 10, caractérisé en
ce que le deuxieme écoulement de pate est déchar-
gé au niveau de l'axe longitudinal central (48) du
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18
récipient (10) dans la seconde section (12).

Procédé selon la revendication 10, caractérisé en
ce que le premier écoulement de pate est déchargé
au niveau de la section inférieure du récipient (10).

Procédé selon la revendication 10, caractérisé en
ce que la premiére consistance estd’environ 8-35%
et/ou en ce que la deuxiéme consistance est d’en-
viron 1-6% et/ou en ce que la troisiéme consistance
est d’environ 6-15%.

Procédé pour améliorer un conduit de décharge de
récipient de pate existant comprenant les étapes
consistant a :

agencer des moyens pour diluer la consistance
de la pate sur une surface inférieure du récipient
de pate afin de fournir une premiére section (14)
du récipient de pate ayant la pate a la deuxieme
consistance, inférieure ala pate dans la premie-
re consistance au niveau de la surface supé-
rieure du récipient de pate, lorsque le récipient
est utilisé,

agencer un premier conduit de décharge (26)
de sorte qu’il s’ouvre dans la premiére section
(14) du récipient de pate, et

agencer un second conduit de décharge (34) de
sorte qu’il s’ouvre dans la seconde section (12)
du récipient de pate, avec le second conduit de
décharge qui est prévu avec une seconde sortie
(40), et

agencer le premier conduit de décharge et le
second conduit de décharge en raccordement
entre eux lorsque le récipient est utilisé, de sorte
que la pate s’écoulant au niveau de la seconde
sortie a une troisieme consistance entre la pre-
miére et la deuxiéme consistance,

agencer une pompe (36) dans le second conduit
de décharge a un emplacement en aval du rac-
cordement du premier et du second conduit de
décharge.

Procédé pour améliorer un récipient de pate selon
la revendication 15, caractérisé par I'étape consis-
tantaagencerun conduitd’aspiration (38) du second
conduit de décharge (34) dans la surface centrale
de la section transversale du récipient ou par I'étape
consistant a agencer un conduit d’aspiration (38) du
second conduit de décharge (34) pour qu’il s'ouvre
vers le haut dans le récipient (10).
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