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(57) Abstract: The invention relates to a method for removing water from a pulp web (W) travelling between the top (11) and bottom
wires (2) on the wire section of a pulp dryer. In the method is used at least one non-vacuum dewatering unit (10) arranged inside the
top wire (11), the said dewatering unit comprising a dewatering strip (14; 114), the tip part (19; 119) of which can be brought into
. contact with the surface of the top wire (11) facing away from the web (W) in order to guide the water on the said surface upwards
along the rising wall of the dewatering strip (14; 114), and further into a collection space (16; 116) belonging to the dewatering unit.
According to the method relating to the invention, the water made to rise upwards along the rising wall by means of the tip part (19;
119) of the dewatering strip (14; 114) is led off the rising wall in such a way that the upwards directed movement of the water takes
place substantially as a free jet (18; 118). The invention also relates to a non-vacuum dewatering unit (10) for removing water from

a pulp web (W) travelling on the wire section of a pulp dryer.
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Method for removing water on the wire section of a pulp dryer and a dewatering

unit

The present invention relates to a method for removing water from a pulp web
travelling between the top and bottom wires on the wire section of a pulp dryer,
in which method is used at least one non-vacuum dewatering unit arranged
inside the top wire, the said dewatering unit comprising a dewatering strip, the
tip part of which can be brought into contact with the surface of the top wire
facing away from the web in order to guide the water on the said surface
upwards along the rising wall of the dewatering strip, and further into a
collection space belonging to the dewatering unit.

The invention also relates to a non-vacuum dewatering unit for removing water
from a pulp web travelling between the top and bottom wires on the wire
section of a pulp dryer, the said dewatering unit being arranged inside the top
wire and comprising a dewatering strip, the tip part of which can be brought into
contact with the surface of the top wire facing away from the web in order to
guide the water on the said surface upwards along the rising wall of the
dewatering strip, and further into a collection space belonging to the
dewatering unit.

The invention further relates to a method for drying chemical pulp in the wire
section of a pulp dryer, the wire section comprising a bottom wire onto which is
supplied pulp from the headbox, and a top wire, whereby the web being formed
is made to travel between the bottom and top wires, this wire unit comprising
first dewatering means in conjunction with the bottom wire, the said means
being located in the area between the headbox and the top wire, and second
dewatering means arranged inside the top wire.

In paper manufacture - with the exception of paper made completely from
recycled fibre - chemical pulp is typically used, among other things, for
reinforcing the web or for giving it certain desired properties. Typically, a
certain desired amount of chemical pulp is mixed with the pulp material.
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However, in paper manufacture, chemical pulp is consumed only partially as to
the total amount of paper produced. The chemical pulp may be obtained via a
pipe system from the paper mil’'s own pulp mill. A large part of the chemical
pulp is, however, used at a paper mill outside the pulp mill as so-cailed market
pulp. In such a case it is obvious that the aim is to dry the chemical pulp, so
that water does not have to be transported between the pulp mill and the paper
mill. This drying of the chemical pulp is carried out by means of a pulp dryer.

The main purpose of the dryer used for drying the pulp is to render the
chemical pulp as dry as desired, as cost-effectively as possible, and it should
be remembered that the material being dried is chemical pulp and not a mixture
of different fibrous materials and additives, as is the case in paper
manufacture. This entails, among other things, that the mechanical removal of
water from the pulp should be as efficient as possible without, however,

damaging the pulp fibres themselves.

One of the differences between pulp drying and paper manufacture relates to
essentially different grammages which are in the case of chemical pulp of the
order of 600-1000 g/m?, whereas for board, the maximum grammage is about
550 g/m? and for paper the maximum is about 150 g/m? . Furthermore, the
speed of known pulp dryers is typically less than 200 m/min, whereas in a
paper machine, the speeds may be of the order of over 1600 m/min. One
concrete difference is that paper/board is always an end product, the demands
placed on which are completely different from those placed on dried pulp,
which is a raw material. The demands made on dried pulp relate mainly to its
handling during drying, to the requirements made by the handling of the dried
pulp, transport, and pulping at the paper mill. The aim is not to significantly
affect the properties of the pulp sheet itself by means of the pulp dryer. In the
manufacture of paper and board, on the other hand, the process is defined by
the qualities required of the end product, such as smoothness, gloss, opacity,

printing quality, etc.
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A particular aim of the invention is to provide a novel improved dewatering
method and dewatering unit, by means of which the removal of water above the
web is rendered more efficient and more economical. To achieve this aim, itis
characteristic of the method relating to the invention that, in the method, the
water made to rise upwards along the rising wall by means of the tip part of the
dewatering strip is led off the rising wall in such a way that the upwards

directed movement of the water takes place substantially as a free jet.

The dewatering unit relating to the invention is, on the other hand,
characterised in that in the rising wall of the dewatering strip are arranged
means for effecting the detachment of the water from the rising wall in such a
way that the upwards directed movement of the water takes place substantially

as a free jet.

Yet another aim of the invention is to provide an improved method for drying
chemical pulp in the wire section of the pulp dryer, the said method being
characterised in that, in the method, the dry matter content of the chemical pulp
is increased by means of the bottom wire and the first dewatering means to a
value below approximately 10%, after which the web is guided into the space
between the top wire and the bottom wire and its dry matter content is
increased to a value of approximately 18-20% by means of two-way dewatering

by utilising the said second dewatering means.

The invention is described in greater detail in the following, with reference to

the appended drawing, in which:

Figure 1 shows diagrammatically an arrangement for a puip dryer

implemented in accordance with the invention,

Figure 2 shows a part of an embodiment of a dewatering unit relating to the

invention,

Figure 2a  shows an enlarged view of a detail of Figure 2, and
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Figure 3 shows an alternative embodiment of a dewatering box belonging
to the dewatering unit relating to the invention.

In accordance with Figure 1, the arrangement used in the solution relating to
the invention comprises a headbox 1 from which the pulp is supplied to the
Fourdrinier wire 2 which circulates via the breast roll 3 and the guide rolls 6 as
an endless wire loop. In connection with the bottom wire is arranged a forming
board 4 and foil boxes 5 to effect mechanical dewatering. Above the bottom
wire is arranged a top wire 11 which circulates via the guide rolls 12 as a
closed wire loop, inside which is arranged a non-vacuum dewatering unit 10.
The dewatering unit 10 comprises at least one dewatering box 13, described in
greater detail below, and roll pairs 9, 20 of which there are two in succession in
the embodiment shown. After the two-way dewatering taking place in the space
between the top wire and the bottom wire the web is led past the hot-water
boxes 30 and further to a so-called combipress 40 which comprises a first nip,
a so-called lumb-breaker nip N1, and a second nip N2 and a third nip N3, from
where the web is led further, for example, to a shoe press 50, where the next
nip N4 is located. From the shoe press 50 the web is led further on, for

example, to an evaporation drying unit (not shown).

Figures 2 and 2a show in greater detail a preferred structure of the dewatering
box 13. The dewatering box 13 is fixed, for example, with support means 60 to
the frame structure in such a way that the position of the dewatering box with
respect to the top wire is adjustable. To the dewatering box is attached a
dewatering strip 14, the tip part 19 of which can be placed against the top
surface of the top wire 11 facing away from the web W in order to guide the
water on the said surface upwards along the rising wall of the dewatering strip
14. The angle of the strip 14 is adjustable. At point 17 on the rising wall, in the
direction of movement (arrow A) of the web W, is formed a forwards directed
corner part after which the rising wall continues as a recessed wall part 15. Due
to this corner part 17 and the recess part 15, the water travelling upwards along
the rising wall detaches from the rising wall and proceeds as a mainly upwards
directed water jet 18, travelling further into a water collection space 16 from
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where the water can be passed on further, for example, into a wire basin. At the
dewatering boxes 13, inside the lower wire loop 2 is arranged a loading table 7
comprising adjustable support strips 8 supported against the surface of the
bottom wire facing away from the web, always on either side of the strip 14.

The length of the rising wall and the “detachment angle of the jet” and other
dimensions are selected in such a way that the location of the detachment
angle of the jet, in other words, the length of the rising wall is such that within
the operating range of the apparatus (measured values), the rising water has a
certain predetermined velocity (>0 m/s) at the jet detachment angle.

The jet detachment angle refers, among other things, to the type of
discontinuing part in the rising wall which prevents the flow from following the
surface, that is, it detaches the flow from the surface and forms a substantially
free jet. The length of the rising wall is preferably less than about 100 mm,
typically less than about 50 mm. The recessed part deviates from the plane
defined by the rising wall by about 5 mm, but it may also deviate from the said

plane by more or less, for example, by only about 1 mm.

In the embodiment shown in Figure 3, the dewatering box 113 comprises a
dewatering strip 114, the tip part 119 of which can be placed against the upper
surface of the top wire 11 to guide the water on it upwards along the rising wall
of the dewatering strip 114. The dewatering strip 114 is fixed to the T joint
means 111 of the support part 112, in which support part 112 there is a surface
115, which is recessed with respect to the plane defined by the rising wall. In
this way is formed a jet detachment corner part 117 between the dewatering
strip 114 and the support part 112. Due to this corner part 117 and the
recessed wall part 115, the water travelling upwards along the rising wall
detaches from the rising wall and proceeds as a mainly upwards directed water
jet 118, travelling further to the water collection space 116 from which the water

can be passed on further, for example, to the wire basin.
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By means of the dewatering system relating to the invention, in which the water
rises upwards as a jet and does not travel along the surface of the rising wall,
the water can be scraped off the wire as a jet already at a speed of about 100
m/min, whereas for the water to rise directly along the surface requires a speed
of about 200 m/min. Due to this solution, water can be collected at a lower

speed without a vacuum system.

According to the drying method relating to the invention, the dry matter content
of the pulp web is increased to a value of approximately 3-10% before feeding
the web into the space between the top wire and the bottom wire in which the
dry matter content of the web is increased to a value of approximately 18-20%
by utilising one or more dewatering boxes 13 relating to the invention and one
or more roll nips N. The roll nip N is preferably comprised of, for example, an
upper roll 20 with a soft surface and a bored-through lower roll 9. There is
preferably at least one roli nip N, but depending on the speed of the pulp dryer
and the properties of the pulp and other factors, the number of nips may also
be two.
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1. A method for removing water from a pulp web (W) travelling between the top
(11) and bottom wires (2) on the wire section of a pulp dryer, in which method
is used at least one non-vacuum dewatering unit (10) arranged inside the top
wire (11), the said dewatering unit comprising a dewatering strip (14; 114), the
tip part (19; 119) of which can be brought into contact with the surface of the
top wire (11) facing away from the web (W) in order to guide the water on the
said surface upwards along the rising wall of the dewatering strip (14; 114), and
further into a collection space (16; 116) belonging to the dewatering unit,
characterised in that in the method, the water made to rise upwards along the
rising wall by means of the tip part (19; 119) of the dewatering strip (14, 114) is
led off the rising wall in such a way that the upwards directed movement of the

water takes place substantially as a free jet (18; 118).

2 A method as claimed in claim 1, characterised in that the water is led off the
rising wall by forming a recessed part (15) in the rising wall after the tip part
(19).

3. A non-vacuum dewatering unit (10) for removing water from a pulp web (W)
travelling between the top (11) and bottom wires (2) on the wire section of a
pulp dryer, the said dewatering unit being arranged inside the top wire (11) and
comprising a dewatering strip (14; 114), the tip part (19; 119) of which can be
brought into contact with the surface of the top wire (11) facing away from the
web (W) in order to guide the water on the said surface upwards along the
rising wall of the dewatering strip (14; 114), and further into a collection space
(16; 116) belonging to the dewatering unit, characterised in that in the rising
wall of the dewatering strip (14; 114) are arranged means for effecting the
detachment of the water from the rising wall in such a way that the upwards
directed movement of the water takes place substantially as a free jet (18; 118).
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4. A dewatering unit as claimed in claim 3, characterised in that a corner part
(17; 117) is formed after the tip part (19) as a detachment means arranged in

the rising wall.

5. A method for drying chemical pulp on the wire section of a pulp dryer, the
wire section comprising a bottom wire (2) onto which chemical pulp is supplied
from the headbox (1), and a top wire (11), whereby the web (W) being formed
is made to travel between the bottom and top wires, the wire section comprising
first dewatering means (4, 5) in conjunction with the bottom wire (2), the said
means being located in the area between the headbox (1) and the top wire
(11), and second dewatering means (13, 20) arranged inside the top wire (11),
characterised in that in the method, the dry matter content of the chemical
pulp is increased by means of the bottom wire (2) and the first dewatering
means (4, 5) to a value below approximately 10%, after which the web (W) is
guided into the space between the top wire (11) and the bottom wire (2) and its
dry matter content is increased to a value of approximately 18-20% by means

of two-way dewatering by utilising the said second dewatering means (13, 20).

6. A method as claimed in claim 5, characterised in that the dry matter content
is increased to a value within the range from approximately 3% to
approximately 10% before supplying the web into the space between the top
(11) and the bottom wire (2).

7 A method as claimed in claim 5 or 6, characterised in that the said second
dewatering means comprise at least one non-vacuum dewatering unit (10)
which comprises a dewatering strip (14), the tip part (19) of which can be
brought into contact with the surface of the top wire (11) facing away from the
web in order to guide the water on the said surface upwards along the rising
wall of the dewatering strip (14), and further into a collection space (16)
belonging to the dewatering unit (10), and in the rising wall of which dewatering
strip (14) are arranged means for effecting the detachment of the water from
the rising wall in such a way that the upwards directed movement of the water
takes place substantially as a free jet (18).
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8. A method as claimed in claim 7, characterised in that a corner part (17) is
formed after the tip part (19) as a detachment means arranged in the rising

wall.

9. A method as claimed in claim 7 or 8, characterised in that the second
dewatering means in addition comprise at least one roll nip (N) comprised of a

roll with a soft surface and a bored-through roll (9).
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