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ABSTRACT OF THE DISCLOSURE

The temperature of the ceramic elements of a supporting or wiping strip that is
assigned to a wire or a felt in a paper production facility, is controlled by guiding a
cooling carrier medium or a heating carrier medium through the supporting or
wiping strip. For that purpose, the supporting or wiping strip is formed with at least
one channel, through which the carrier medium for heat or for cold is pumped.
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METHOD AND SYSTEM FOR CONTROLLING THE TEMPERATURE OF
CERAMIC ELEMENTS IN A SUPPORTING OR WIPING STRIP IN A PAPER
PRODUCTION FACILITY, AND SUPPORTING OR WIPING STRIP

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims the priority, under 35 U.S.C. § 119, of Austrian
application A 644/2006, filed April 13, 2006; the prior application is herewith
incorporated by reference in its entirety.

BACKGROUND OF THE INVENTION

[0002] Field of the Invention:

[0003] The invention lies in the field of papermaking facilities. More specifically,
the present invention relates to a method for controlling the temperature of the
ceramic elements of a supporting or wiping strip which, in a system for paper
production, is assigned to the at least one wire or at least one felt located in said
system. Furthermore, the invention relates to a device and a supporting or wiping
strip for implementing the method.

[0004] Systems for paper production have at least one wire mesh belt —
generally referred to as a “wire” — and, in addition, at least one felt belt — generally
referred to as a “felt.” The two belts are assigned supporting strips following one
another in their direction of movement and oriented transversely with respect to the
belts, over which the wire and the felt are guided. In a first region of the paper
production system, the supporting strips also serve as wiping strips for the liquids
emerging from the paper stock and passing through the wire. Since these
supporting strips are subjected to high mechanical and corrosive loadings, there is
the need to provide these with plates of a ceramic material on their surfaces facing
the wires or the felts, on which surfaces the wire or the felt come to rest.

[0005] On the one hand, the wire or the felt is moved over the supporting strips
at very high speeds of, for example, 40 m/sec. On the other hand, underneath the
supporting strips there are devices for extracting the liquids emerging from the
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paper stock or for extracting air in order to dry the paper web resting on the wire or
for drying the felt, as a result of which the wire and the felt rest on the supporting
strips with very high pressure. As a result, frictional forces occur, by which the
ceramic elements can be heated intensely.

[0006] If the system for paper production is not in operation, the supporting
strips cool down to the ambient temperature. As soon as the system is started up,
the paper stock, which can have a temperature of up to 90°C, is sprayed onto the
wire. Furthermore, above the wire a steam hood can be provided, withwherein
there is hot steam, which is used to dry the paper web and by which the ceramic
elements can have temperatures up to 150°C applied to them. At the same time, it
IS necessary to take into account the fact that the ceramic elements of the
supporting or wiping strips have a very low thermal conductivity.

[0007] On account of the facts presented above, the ceramic elements of the
supporting or wiping strips are subjected to very high thermal loads, which can
change within a range of about 200°C within very short time periods.

[0008] As aresult of these thermal loads, there is the risk that cracks or
fractures will occur in the ceramic elements. Here, there is the need to change the
supporting or wiping strips without delay since otherwise the wire or the felt will be
damaged, which means that the production operation will be impaired and
operational failures can be caused. '

[0009] On account of the facts explained above, in such systems damage to the

ceramic elements caused on account of high temperature fluctuations must be
avoided without fail.

[0010] European patent EP 1 260 633 B1 and its counterpart U.S. Patents

US 6,752,909 B2 and US 6,821,389 B2 disclose equipping the ceramic elements of
supporting or wiping strips in paper production systems with temperature sensors.
By way of these sensors, firstly the existing temperatures can be determined and
secondly rapidly changing temperatures in the ceramic elements can be detected.
This produces the possibility of controlling the operation of the system in such a
way that impermissible temperature values or rapid changes in the temperatures of
the ceramic elements are avoided. However, this method does not meet the
requirements since there are different thermal conditions in different regions of the
system for paper production, for which reasons impermissible thermal loadings of
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ceramic elements, which can occur in individual regions of the system, cannot be
avoided by means of controlling the entire system.

SUMMARY OF THE INVENTION

[0011] It is accordingly an object of the invention to provide a system and a
method, which overcome the above-mentioned disadvantages of the heretofore-
known devices and methods of this general type and which enable the individual
supporting or wiping strips located in a system for paper production to be protected
against being damaged as a result of thermal stresses occurring therein.

[0012] With the foregoing and other objects in view there is provided, in
accordance with the invention, a method for controlling a temperature of a ceramic
element of a supporting or wiping strip assigned to a wire or a felt in a paper
production facility. The supporting or wiping strip is formed with at least one
channel; and the method comprises guiding a carrier medium for heat or for cold
through the at least one channel.

[0013] In other words, the objects of the invention are achieved in that the
supporting or wiping strips are formed with at least one channel, through which a
carrier medium for heat or cold is led.

[0014] According to a first preferred method, a mixing valve is provided in the
line leading to the at least one channel, to which mixing valve lines for carrier
media for heat and for cold, respectively, are connected and which is set to the
temperature which the relevant supporting or wiping strip is intended to have. In
this case, a temperature sensor can be provided in the line leading away from the
supporting or wiping strip, by means of which the temperature of the carrier
medium flowing away from the supporting or wiping strip is measured. In addition,
a temperature sensor can also be provided in the line leading to the supporting or
wiping strip, by means of which the temperature of the carrier medium flowing
toward the supporting or wiping strip is measured.

[0013] According to a second preferred method, the temperature of the carrier
medium flowing toward the supporting or wiping strip is controlled as a function of
the temperature of the carrier medium flowing away from the latter. In this case,
the carrier medium can be conveyed by means of a delivery pump in an intrinsically
closed circuit. Furthermore, the carrier medium flowing away from the supporting
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or wiping strip can be led either via a heating device or via a cooling device and

then supplied to the supporting or wiping strip. The heating device or the cooling
device can be controlled as a function of the temperature of the carrier medium

flowing away from the supporting or wiping strip. As an alternative to this, the
output of the delivery pump can be controlled as a function of the temperature of
the carrier medium flowing away from the supporting or wiping strip. In addition,
both the outputs of the heating device and of the cooling device and the output of
the delivery pump can be controlled as a function of the temperature of the carrier
medium flowing away from the supporting or wiping strip. The carrier medium is
preferably led continuously through the supporting or wiping strip, being led in
particular through the ceramic elements of the supporting or wiping strip.

[0016] In a system according to the invention for implementing this method for
controlling the temperature of the ceramic elements of a supporting or wiping strip
In a system for paper production, the supporting or wiping strip is formed with at
least one channel, to which lines for carrier medium flowing to the supporting or
wiping strip and for carrier medium flowing away from the latter are connected.

[0017] According to a first embodiment, in the line leading toward the at least
one channel there is a mixing vaive for carrier media for heat and for cold.
Furthermore, in the line leading toward the supporting or wiping strip and/or in the
line leading away from the supporting or wiping strip there can be a temperature
sensor.

[0018]  According to the second embodiment, a line system is provided wherein
there are a delivery pump, a heating device and a cooling device for the carrier
medium, furthermore at least one temperature sensor for determining the
temperature of the carrier medium flowing away from the supporting or wiping strip
and also a control unit for controlling the outputs of the heating device and the
cooling device and/or the delivery pump being provided. In this case, at least one
temperature sensor for determining the temperature of the carrier medium supplied
to the supporting or wiping strip can also be provided.

[0019] A supporting or wiping strip according to the invention for implementing
this method is formed with at least one channel to conduct a carrier medium for
heat or for cold. In this case, the channel can pass through the ceramic elements.
Furthermore, the channel can be located between the ceramic elements and a
carrier strip for the ceramic elements. In addition, the channel can begin at one
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end of the supporting or wiping strip and end at the other end of the same or the
channel can begin at one end of the supporting or wiping stfip and be led back in
the latter to the same end. In this case, the channel running forward can be
connected to the channel running back within the supporting or wiping strip. In
addition, the channel running forward can be connected to the channel running
back via a piece of pipe located outside the supporting or wiping strip. Moreover,
both the ceramic elements and the carrier strip can be formed with at least one
channel or with channel portions.

[0020] Other features which are considered as characteristic for the invention
are set forth in the appended claims.

[0021] Although the invention is illustrated and described herein as embodied in
method for controlling the temperature of the ceramic elements of a supporting and
wiping strip in a system for paper production, and device and supporting or wiping
strip for implementing this method, it is nevertheless not intended to be limited to
the details shown, since various modifications and structural changes may be
made therein without departing from the spirit of the invention and within the scope
and range of equivalents of the claims.

[0022] The construction and method of operation of the invention, however,

together with additional objects and advantages thereof will be best understood
from the following description of specific embodiments when read in connection
with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023]  Fig. 1is a schematic illustration of a device for implementing a first
method according to the invention;

[0024] Fig. 2 is a schematic illustration of a device for implementing a second
method according to the invention:;

[0025] Fig. 3 is a longitudinal section through a first embodiment of a supporting
or wiping strip according to the invention;

[0026] Fig. 3Ais a section taken along the section line IlI-11l in Fig. 3;
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[0027] Fig. 4 is a longtidudinal section of a second embodiment of a supporting
or wiping strip according to the invention;

[0028] . Figs. 4A, 4B, 4C and 4D are sections taken along the line V-V in Fig. 4,

[0029] Fig. 5is a longtidudinal section of a third embodiment of a supporting or
wiping strip according to the invention;

[0030] Fig. 5A is a section taken along the line V-V in Fig. 5;

[0031] Fig. 6 is a longitudinal section of a fourth embodiment of a supporting or
wiping strip according to the invention;

[0032] Fig. 7 is a longtidudinal section of a fifth embodiment of a supporting or
wiping strip according to the invention;

[0033] Figs. 7A, 7B, and 7C are sections taken along the line VII-VIl in Fig. 7;

[0034] Fig. 8 is a longtidudinal section of a sixth embodiment of a supporting or
wiping strip according to the invention,

[0035] Figs. 8A and 8B are sections taken along the line VIII-VIII in Fig. 8;

[0036] Fig. 9is a longtidudinal section of a seventh embodiment of a supporting
or wiping strip according to the invention;

[0037] Fig. 9A is a section taken along the line IX-IX in Fig. 9;

[0038] Fig. 10 is a longtidudinal section of a fifth embodiment of a supporting or
wiping strip according to the invention;

[0039] Fig. 10A is a section taken along the line X-X in Fig. 10; and

[0040] Fig. 10B is a section taken along the line XI-XI in Fig. 10.



CA 02582017 2007-03-16

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0041] Referring now to the figures of the drawing in detail, the temperature
control of a supporting or wiping strip 1 will first be explained with reference to Fig.
1. In this case, the supporting or wiping strip 1 comprises a carrier strip 1a having
ceramic elements 1b fixed to the latter, the supporting or wiping strip 1 being
formed with two channels 11 and 12. At one end of the supporting or wiping strip
1, the ends of the two channels 11 and 12 are adjoined by connecting pipes 13 and
14. At the other end of the supporting or wiping strip 1, the two channels 11 and 12
are connected to each other by way of a piece of pipe 15.

[0042] The connecting pipe 13 connects to an output line 23 from a mixing valve
2 to which a carrier medium for cold is fed via a first connecting line 21 and a
carrier medium for heat is fed via a second connecting line 22. The connecting
pipe 13 or the combination of the pipe 13 and the output line 23 may be referred to
as a feed line. By means of a control device 20, the temperature of the carrier
medium, or heat exchange medium, discharged by the mixing value 2 via the
output line 23 is set to that temperature value which that supporting or wiping strip

1 in the system which is fed with carrier medium via the mixing valve 2 is intended
to have.

[0043] During operation of the system for paper production, the temperature
which a supporting or wiping strip 1 located in a specific region of the system is
intended to have is defined. The mixing valve 2 is then set to this temperature. In
this way, by means of the carrier medium supplied to the supporting or wiping strip
1 via the output line 23 from the mixing valve 2, this strip 1 is brought to the

intended temperature. The carrier medium flowing away from the supporting or
wiping strip 1 via the pipe 14 and heated or cooled by said strip is led away via a

further line 24, either into a reservoir or into the sewer. The pipe 14 or the
combination of the pipe 14 and the line 24 may be referred to as a return line.

[0044] Moreover, in the lines 23 and 24 temperature sensors 25 and 26 are
provided, by means of which the temperatures of the carrier medium flowing
through these lines are registered.

[0045] By means of this method, as a rule the temperature of the relevant
supporting or wiping strip 1 can be brought close to the intended value.
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- [0046] According to the second method, explained with reference to Fig. 2, the
supporting or wiping strip 1 is assigned an intrinsically closed circuit 3 for a carrier
medium for heat or cold, wherein there are a reservoir 30 for the carrier medium, a
delivery pump 4, a control valve 5, a heating device 6 and a cooling device 7. Also
provided is a control unit 8, which is assigned two temperature sensors 81 and 82
located in the circuit 3 and which are used to control the delivery pump 4, the
control valve 5, the heating device 6 and the cooling device 7.

[0047] The functionality of the device is as follows:

[0048] By means of the delivery pump 4, carrier medium for heat or cold is
guided via a line 31 to the control valve 5, from which it is conveyed either via a line
32 to the heating device 6 or via a line 34 to the cooling device 7. From the heating
device 6 or from the cooling device 7, heated or cooled carrier medium passes via
a line 33 or 35 and via the connecting pipe 13 into the channel 11 of the supporting
or wiping strip 1 and, and via the piece of pipe 15, into the channel 12. The return
flow of the carrier medium takes place via the pipe 14 and the line 36 to the
delivery pump 4.

[0049] By means of the first temperature sensor 81, located in the line 35, a
measurement of the temperature of the carrier medium flowing toward the
supporting or wiping strip 1 is carried out and, by means of the temperature sensor
82 located in the line 36, a measurement of the temperature of the medium flowing
away from the supporting or wiping strip 1 is carried out. The measured values
output by the temperature sensors 81 and 82 are transmitted via control lines 83
and 84 to the control unit 8, from which, via control lines 85, 86, 87 and 88, the
delivery pump 4, the control valve 5, the heating device 6 and the cooling device 7
are controlled.

[0050] As soon as it is established by the control unit 8 on the basis of the
measured value output by the temperature sensor 82 that the temperature existing
in the supporting strip 1 must be increased, the control valve 5 is changed to the
effect that the carrier medium is fed by means of the delivery pump 4 to the heating

device 6, wherein it is heated, whereupon it is led into the channel 11 via the
connecting pipe 13. This procedure is maintained until the supporting or wiping
strip 1 has the temperature required for the specific operating case. By contrast, if
it is established by the control unit 8 that the temperature existing in the supporting
or wiping strip 1 must be reduced, the control valve 5 is changed to the effect that
the carrier medium is fed by means of the delivery pump 4 to the cooling device 7,
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wherein it is cooled, whereupon it is likewise led via the connecting pipe 13 into the
channel 11.

[0051] This procedure is likewise maintained until the supporting or wiping strip
1 has the temperature required for the specific operating case.

[0052] Further control with regard to the heating or cooling of the supporting or
wiping strip 1 can also be carried out by the output of the delivery pump 4 being
raised or lowered by the control unit 8.

[0053] If, during the operation of a system for paper production, it is established
by the control unit 8 assigned to the supporting or wiping strip 1 that this supporting
or wiping strip 1 has a temperature that is too low or too high for the relevant
operating case or that too rapid a change in the temperature of this supporting or
wiping strip 1 Is taking place, as a result of which in each case there is the risk of
cracking or fracture of the ceramic elements 1b of this supporting or wiping strip 1,
this supporting or wiping strip 1 is supplied with appropriately heated or cooled
carrier medium, which means that the ceramic elements 1b are not subjected to
any impermissible thermal loadings, so that damage caused by this is avoided.

[0054] By means of this second method, irrespective of the particular operating
circumstances, largely accurate control of the temperature of the relevant
supporting or wiping strip is carried out.

[0053] In Figs. 3 and 3A, Figs. 4 and 4A to 4D, Figs. 5 and 5A, Fig. 6, Figs. 7
and 7A to 7C, Figs. 8 and 8A, 8B, Figs. 9 and 9A, Figs. 10, 10A and 10B, a variety
of embodiments of supporting or wiping strips 1 are illustrated. They comprise
carrier strips 1a with plates 1b of ceramic material fixed to the latter and which are
formed with channels 11 and 12, which pass through these supporting or wiping
strips 1 in their longitudinal direction. In this case, these channels can begin at one
end of the supporting or wiping strips 1 and end at the other end of the strips 1. As
an alternative to this, these channels can begin at one end of the supporting or
wiping strips 1 and be led back to this end. Furthermore, these channels can pass
through the ceramic plates 1b or be provided in the carrier strip 1a or be located
between the ceramic plates 1b and the carrier strip 1a. Moreover, the channels
can be formed with different cross sections.
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[0056] Since the plates 1b of ceramic material have a very low thermal
conductivity, the arrangement of the channels within the supporting or wiping strips
and the formation of the cross section is of the utmost importance, in order to
ensure that, by means of the carrier medium flowing through these, the intended
temperature of the plates 1b of ceramic material is achieved in order to prevent

them from being damaged by thermal stresses.

[0057]  The carrier medium used for cold and for heat is in particular water.

-10 -
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WE CLAIM

1. A method for controlling a temperature of a ceramic element of a supporting or
wiping strip assigned to a wire or a felt in a paper production facility, the method

which _comprises:
providing the supporting or wiping strip with at least one channel; and
guiding a carrier medium for heat or for cold through the at least one channel.

2. The method according to claim 1, which comprises providing a line leading to
the at least one channel with a mixing valve connected to lines for conducting
carrier media for heat and for cold, respectively, and setting a temperature at the
mixing valve to a desired temperature of the supporting or wiping strip.

3. The method according to claim 1, which comprises measuring a temperature of
the carrier medium with a temperature sensor disposed in a line leading away from
the supporting or wiping strip.

4. The method according to claim 1, which comprises measuring a temperature of
the carrier medium flowing toward the supporting or wiping strip with a temperature
sensor disposed in a line leading to the channel in the supporting or wiping strip.

5. The method according to claim 3, which comprises controlling a temperature of
the carrier medium flowing toward the supporting or wiping strip in dependence on
the temperature of the carrier medium flowing away from the supporting or wiping
strip.

6. The method according to claim 5, which comprises conveying the carrier
medium by way of a delivery pump in a closed circuit.

7. The method according to claim 5, which comprises selectively guiding the
carrier medium flowing away from the supporting or wiping strip via a heating
device or via a cooling device and back to the supporting or wiping strip.

8. The method according to claim 7, which comprises controlling the heating

device or the cooling device, respectively, in dependence on the temperature of the
carrier medium flowing away from the supporting or wiping strip.

- 11 -
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9. The method according to claim 7, which comprises controlling an output of a
delivery pump conveying the carrier medium in dependence on the temperature of

the carrier medium flowing away from the supporting or wiping strip.

10. The method according to claim 7, which comprises controlling an output of the
heating device, an output of the cooling device, and an output of a delivery pump
conveying the carrier medium in dependence on the temperature of the carrier

medium flowing away from the supporting or wiping strip.

11. The method according to claim 1, which comprises continuously conducting
the carrier medium through the supporting or wiping strip.

12. The method according to claim 1, wherein the supporting or wiping strip is
formed with ceramic elements and the method comprises conducting the carrier

medium continuously through the ceramic elements of the supporting or wiping
strip.

13. In a paper production facility, a system for controlling a temperature of a
ceramic element of a supporting or wiping strip assigned to a wire or a felt, the
system comprising:

the supporting or wiping strip having at least one channel formed therein;

a feed line communicating with said at least one channel for conducting a carrier
medium to the supporting or wiping strip; and

a return line communicating with said at least one channel for conducting the
carrier medium away from the supporting or wiping strip.

14. The system according to claim 13, which comprises a mixing valve
communicating with said feed line for mixing a carrier medium for heat and a carrier

medium for cold.

15. The system according to claim 14, which comprises a temperature sensor
disposed in at least one of said feed line and/or said return line.

16. The system according to claim 13, which further comprises:

- 12 -
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a line system having connected therein a delivery pump for the carrier medium, a
heating device for heating the carrier medium, and a cooling device for cooling the

carrier medium;

at least one temperature sensor disposed for determining a temperature of the
carrier medium flowing away from the supporting or wiping strip; and

a control unit configured to control at least one of said heating device, said cooling
device, and said delivery pump.

17. The system according to claim 16, which further comprises at least one
temperature sensor disposed to determine a temperature of the carrier medium

being supplied to the supporting or wiping strip.

18. A supporting or wiping strip for the system according to claim 13, having at
least one channel formed therein for conducting a carrier medium for heat or for
cold therethrough.

19. The supporting or wiping strip according to claim 18, which comprises a
plurality of ceramic elements defining a supporting surface of said supporting or
wiping strip, and wherein said channel passes through said ceramic elements.

20. The supporting or wiping strip according to claim 18, which comprises a
plurality of ceramic elements defining a supporting surface of said supporting or
wiping strip and a carrier strip carrying said ceramic elements, and wherein said
channel is formed between said ceramic elements and said carrier strip.

21. The supporting or wiping strip according to claim 18, wherein said supporting
or wiping strip is formed with a first and and a second end, and said channel begins
at said first end and terminates at said second end.

22. The supporting or wiping strip according to claim 18, wherein said supporting
or wiping strip is formed with a longitudinal end, and said channel has a forward
portion beginning at said end and a return portion guided back and terminating at
said end.

- 13 -
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23. The supporting or wiping strip according to claim 22, wherein said forward
portion of said channel is connected to said return portion of said channel within the
supporting or wiping strip.

24. The supporting or wiping strip according to claim 22, which comprises a piece
of pipe disposed externally of the supporting or wiping strip for connecting said
forward portion of said channel with said return portion of said channel.

25. The supporting or wiping strip according to claim 20, wherein said ceramic
elements and said carrier strip are formed with at least one channel or with channel
portions.

Ridout & Maybeaee LLP
Suite 2400
One Quesan Street East
Toronto, Canada MB5C 3Bl
Patent Agents of the Applicant

- 14 -
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