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(54) Belt assembly for moving a web from a press section of a paper- or board-making machine

to a dryer section of the machine

(67)  The presentinvention relates to a belt assembly
for moving a web from a press section of a paper- or
board-making machine to a dryer section of the machine.
The belt assembly comprises a first press roll (10) and a
second press roll (11) which are arranged at the press
section and form a press nip, a drying roll (12) which is
heatable and arranged downstream of the press nip in
the web moving direction, and a heat conductive belt (20)
which forms an endless loop and which is impervious to
fluids runs through the press nip and contacts the drying

FIG. 1

roll (12), wherein the drying roll (12) and the heat con-
ductive belt (20) form a nip which is extended in the web
moving direction and in which the web (W) is sandwiched
between the drying roll (12) and the heat conductive belt
(20) such that the web is simultaneously in contact with
the drying roll (12)and the heat conductive belt (20). Fur-
ther, a method for moving the web from the press section
of the paper- or board-making machine to the dryer sec-
tion of the machine is provided.
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Description

[0001] The invention relates to a belt assembly for
moving a web from a press section of a paper- or board-
making machine to a dryer section of the machine and
to a method for moving a web from a press section of a
paper- or board-making machine to a dryer section of the
machine.

Description of the prior art

[0002] Generally, drying of a web in a dryer section
has a considerable influence on the properties of the web
(i.e. product). One property which may be influenced is,
for example, the change of shape during drying, in par-
ticular a phenomenon which is known as curling, i.e. a
tendency to curl around an axis extending in the length
direction of the web so that edges of the web in the ma-
chine directiontend to curlinwardly. The curling tendency
in either of these directions is considered a loss of quality
because it may cause problems in the further processing
and later use of the paper or board materials. It is known
that curling tends to occur towards the side which has
been dried last, e.g. when dried with a one-sided drying
in a single tier. In order to cope with this problem, the
prior art suggests solutions using a double tier with both-
sided drying, moisturizing, or impingement dryers. How-
ever, these solutions still leave room for improvements
with regard to space requirements, energy consumption
and cost.

[0003] In common dryer sections, in particular, at the
beginning of such dryer sections in a web moving direc-
tion, heat originating sticking problems due to a high heat
load may occur on the surfaces of cylinders used in the
dryer section for drying the web. Thus, in order to avoid
these heat originating sticking problems, some of the first
dryer cylinders used are very low, whereby the heat load
transferred from to the dryer cylinders to the web is re-
duced. Thus, drying of the web can be carried out during
a significantly long run of the web in the dryer section,
so that the whole size of the dryer section is increased.
[0004] Although high temperatures shall be achieved
in the dryer section, this is not possible when using low
pressure paper mill steam used for heating drying cylin-
dersindryer section. Therefore, thermorolls are provided
in order to achieve a solution for high-temperature de-
mands in dryer sections. However, the surface temper-
ature of such a thermo roll may be very high so that, in
normal dryer sections using common wires for supporting
and carrying the web along the dryer section, these wires
cannot be used since these wires can be damaged due
to the high temperatures generated by the thermo rolls.
[0005] Further, itis further generally known to use met-
al belt pressing solutions for increasing a dry content of
the web in a press section before moving the web in the
dryer section. The metal belt pressing solutions also pro-
vide a good smoothness to the web surface which is ar-
ranged at the belt side. Additionally, with heated metal
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belt solutions, a web temperature can already be in-
creased in the press section before entering the dryer
section. However, itis a problem that the side of the web
which is not in contact with the belt remains unsmoothed
when a so-called one-sided belt solution is applied.
[0006] Furthermore, when transferring the web from
the press section to the dryer section by common suction
pick-up means (e.g. suction rolls or the like); this may
resultin some wire markings in the web surface arranged
adjacent to the suction pickup-up means and transfer
wire.

Summary of the invention

[0007] Itis an object of the invention to provide a belt
assembly for moving a web from a press section of a
paper- or board-making machine to a dryer section of the
machine as well as a method for moving a web from a
press section of a paper-or board-making machine to a
dryer section of the machine so that drying efficiency of
the web and smoothness of the web surfaces are simul-
taneously improved and a transfer from the press section
to the dryer section is stably ensured.

[0008] The object of the invention is achieved by each
feature combination as defined in the independent
claims.

[0009] Further advantageous developments and pres-
ently preferred embodiments of the invention are set forth
in the dependent claims.

[0010] According to an aspect of the invention, a belt
assembly for moving a web from a press section of a
paper- or board-making machine to a dryer section of the
machine is provided. The belt assembly comprises a first
press roll and a second press roll, which are arranged at
the press section and which form a press nip, a drying
roll, which is heatable and arranged downstream of the
press nip in the web moving direction, and a heat con-
ductive belt, which forms an endless loop and which is
impervious to fluids runs through the press nip and con-
tacts the drying roll, wherein the drying roll and the heat
conductive belt form a tension nip which is extended in
the web moving direction and in which the web is sand-
wiched between the drying roll and the heat conductive
belt such that the web is simultaneously in contact with
the drying roll and the heat conductive belt.

[0011] By the constitution of the belt assembly accord-
ing to this aspect of the invention, in the press nip formed
by the first and second press rolls, the web is transferred
to the belt surface and is additionally dewatered in the
press nip. Thus, the web transfer from the press section
to the belt is stably ensured. Further, the heat conductive
belt forms the extended tension nip in a downstream side
with respect to the press side and the web moving direc-
tion. This tension nip is extended in the web moving di-
rection. In this extended tension nip, the web is sand-
wiched between the drying roll and the heat conductive
belt such that the web is simultaneously in contact with
the drying roll and the heat conductive belt. By this con-
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struction, since the belt wraps around (i.e. along the sur-
face of) the drying cylinder which corresponds to the first
drying cylinder of the dryer section, the tension nip ex-
tended in the web moving direction along the drying cyl-
inder surface is provided. In this tension nip, the web is
both heated by the drying cylinder and/or the, preferably
preheated, belt and smoothed by the surfaces of the belt
and the drying cylinder. Thus, the web is dried and
smoothed simultaneously.

[0012] Therefore, according to the aspect of the inven-
tion, both surface sides of the web are smoothed in the
extended tension nip since the web is sandwiched be-
tween the drying roll and the heat conductive belt. Thus,
there is no need to provide an additional smoothing press
in the dryer section.

[0013] According to the invention, at least the drying
roll is heated in order to try the web from its surface side
which directly contacts the surface of the drying roll. Heat
transfer through the web also heats the heat conductive
belt so that the web is also dried from its other surface
side which directly contacts the surface of the belt in the
extended tension nip, resulting in that the web can be
efficiently heated and dried from both sides

[0014] By adjustingawrapping angle of the beltaround
the drying roll surface, the tension of the belt is varied
and, thus, by application of pressure in the extended ten-
sion nip forming a pressure contact zone, heat transfer
for moisture removal from the web can be intensified,
while the pressure applied to the web has a calendering
or flattening effect on the web surfaces. That is, when
the pressing load of the belt against the drying roll is
increased by increasing the wrapping angle of the belt
around the drying roll in the extended tension nip, the
heat transfer to the web is improved. Thus, web smooth-
ness is improved.

[0015] Besides, it has been found that the intensified
drying effect while improving web quality (i.e. smooth-
ness of the web) has the further effect that drying of the
web can be carried out during a significantly shorter run
of the web, so that the size of the dryer section can be
considerably reduced. For example, the number of drying
cylinders in the dryer section can be reduced.

[0016] Since the belt and the drying cylinder are in di-
rect contact with the web surfaces in the extended tension
nip along the web moving direction, smoothing effects of
the web are provided and no wire markings occur on the
web surfaces. Furthermore, there is no need for a provi-
sion of a transfer wire in the belt assembly of the inven-
tion.

[0017] In this respect, it is also noted that the web is
interposed between two impervious surfaces in the ex-
tended tension nip so that the moisture is released from
the web immediately when the web leaves the extended
tension nip, i.e. when the two impervious surfaces start
to separate, the moisture is allowed to escape from the
web.

[0018] Preferably, the belt assembly further comprises
abelt heating means adapted to heat the heat conductive
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belt. Here, since the heat conductive belt may be alter-
natively or additionally heated by belt heating means, the
drying load of the web in the belt assembly can be further
increased. By selecting (adjusting) the temperatures of
the surface of the belt and/or the surface of the drying
cylinder, the direction and intensity of moisture release
can be controlled. For example, the temperature of the
belt (surface which is in contact with the web) can be
adjusted with respect to the temperature of the drying
cylinder (cylinder surface thereof which contacts the
web). In such an arrangement, if the side (surface) of the
web being in contact with the belt is the cold side (i.e.
temperature of the belt surface is lower than that of the
surface of the drying cylinder forming a hot side), the
moisture evaporated from the web driven by the heat
from the hot side to the cold side.

[0019] Preferably, the belt heating means is arranged
upstream of the press nip in the web moving direction.
Here, the side of the web contacting the belt may be
maintained at a higher temperature than the other press
nip surface contacting the web, so that the moisture to
be removed is condensed on the belt surface. Alterna-
tively, the side of the web contacting the belt may be
maintained at a lower temperature than the other press
nip surface (lower support surface) contacting the web,
so that the moisture to be removed is condensed on the
lower support surface arranged below the belt surface
contacting the other surface side of the web. Advanta-
geously, the support surface may be a porous surface in
the pores of which the condensed moisture is collected.
The support surface may be a surface of a dewatering
felt/fabric running through the press nip and contacting
the web surface.

[0020] Preferably, the felt/fabric is interposed between
the bottom side of the web and an impermeable support
surface. In such an arrangement, if the side of the web
which is exposed to the fabric is the cold side (the fabric
is arranged between the web and the cold impermeable
surface), the moisture evaporated from the web driven
by the heat from the hot side is condensed and trapped
in the fabric, so that an efficient transport of the moisture
away from the web is obtained.

[0021] The press nip may be an extended nip in the
web moving direction. The second press roll may be a
shoe press roll. With this arrangement(s), significant
moisture removal accompanied by pressing provides ef-
ficient water removal from the web already before enter-
ing the extended tension nip which may be the drying nip
in the dryer section. Here, in the press nip, the web is
additionally pressed againstthe impervious heat conduc-
tive belt by way of a pressing element (e.g. a shoe press
roll or the like). The pressing element and the belt may
form a press nip in which the pressure on the web in the
pressure contact zone is locally increased. Using the
pressing element, it is possible to control the pressure
on the web in a desired pressure profile, that is, the pres-
sure exerted on the web while being in the pressure con-
tact zone is not constant but may follow a desired profile
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of pressure increase or decrease. It is noted that this
pressure profile is superimposed on the pressure exerted
on the web due to its sandwiched position between two
surfaces in the pressure contact zone. The pressure re-
fers to the force with which the web is pressed against
the respective surfaces.

[0022] Preferably, the belt assembly further comprises
at least one impingement dryer for drying the web ar-
ranged downstream of the tension nip formed by the dry-
ing roll and the heat conductive belt in the web moving
direction. Further, another tension nip, which is formed
between another drying roll and the belt, which is extend-
ed in the web moving direction and in which the web is
sandwiched between the another drying roll and the belt
such that the web is simultaneously in contact with the
anotherdrying roll and the belt, may be arranged between
subsequent impingement dryers in the web moving di-
rection. Here, the combination of the belt assembly and
the at least one impingement dryer may increase the dry
content of the web before entering the dryer section in
order to further reduce the size of the dryer section using
several drying cylinders. Thus, improved web quality and
a high dry content before cylinder drying in the dryer sec-
tion are provided. Further, due to the high dry content of
the web when using the impingement dryer, the runna-
bility of the web to and in the dryer section is stable. Fur-
ther, the temperature and tension in the extended tension
nip as well as the drying conditions of the impingement
dryer can be controlled and adjusted to each other further
improving the runnability of the web and the web grade.
These parameters can be suitably adjusted for different
uses of web grades (e.g. paper or board grades).
[0023] Preferably, the belt assembly may comprise a
ventilation zone provided immediately after leaving the
tension nip in the web moving direction, in which zone a
boundary layer removal (removing) means is arranged
to blow and suck off gas introduced in the web in the nip
from the web. Here, firstly the boundary layer is blown
with, e.g. dry and warm (e.g. preheated) air to enhance
evaporation and exchange the evaporated gases. Then,
said gas introduced in the web and/or evaporating mois-
ture can be removed by suction. For this purpose, pref-
erably, the ventilation zone having blowing and suction
means for removing the boundary layer is arranged at a
position where running directions of the belt surface and
ofthe drying cylinder deviate from each other and expose
the web, so that gas introduced in the web and/or mois-
ture evaporating from the exposed web can be sucked
off. The boundary layer suction means may comprise at
least one of the following elements: a blowing nozzle, a
suction box, an air knife, a blow box and a doctor blade.
[0024] Preferably, the belt assembly further comprises
a heating means for heating the back side of the belt
which is arranged/positioned opposite to the side of the
belt that is in contact with the web, wherein the heating
means is arranged along the extension of the tension nip
in the web moving direction. Acompact and reliable heat-
ing structure along the circumference of the drying roll
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can be provided. The heat for heating the back side of
the belt can directly be used for dewatering the web run-
ning through the tension nip. Thus, heat loss is avoided
since the heating means are arranged/positioned at po-
sitions in the belt assembly where the thus heated belt
supports the heat transfer to the web for evaporating
moisture from the web. In other words, at the same time,
the belt is heated from the back side it releases heat via
the belt surface contacting the web.

[0025] Preferably, at least one steam box or hot fluid
box is provided on one or both sides of the belt as the
heating means for heating the belt. If the steam box or
hot fluid box is operated such that condensation occurs
on the belt surface to be heated, a very efficient heat
transfer can be obtained allowing the transfer of large
amounts of heat into the web to be dried, so that quick
and effective drying can be obtained.

[0026] A contact period of the web between the drying
roll and the belt along the nip in the web moving direction
may be 10 to 400 ms. Temperatures of the belt and/or
the drying roll contacting the web (preferably the surfaces
thereof) may be 80 to 150 °C, advantageously 95 to 120
°C.

[0027] Itis preferred that the drying roll is a first drying
cylinder arranged inthe dryer section. The drying roll may
also form the last press nip in the press section. Thus,
both the size of the press section and the size of the dryer
section can be further reduced.

[0028] Preferably, the heat conductive belt is made of
metal. It is also possible that said belt used in the belt
assembly is made of one of a metal, synthetic, or ceramic
material, or of various different combinations of at least
two of these materials. However, most preferably, the
belt is a metal belt. In case the belt material is made of
metals, synthetics and/or ceramics, a corresponding
hardness, durability and heat transfer capacity of the belt
are achieved. Such materials exhibit only small deterio-
ration phenomenon during operations of the belt, so that
the belt assembly has good performance characteristics
throughout its durability, especially the belt. Further, the
heat transfer capacity of the belt supports a dewatering
effect and/or and drying effect of the web while the web
is moved along the extended nip and sandwiched be-
tween the drying roll and the belt during passage of the
web through the nip.

[0029] Preferably, the belt assembly further comprises
at least one stretcher/guiding roll, which is arranged be-
tween or within the press section and/or the dryer section,
such that the belt runs over the at least one stretch-
er/guiding roll.

[0030] According to another aspect of the invention, a
method for moving a web from a press section of a paper-
or board-making machine to a dryer section of the ma-
chine is provided. The method comprises the steps of:
forming a press nip between afirst press rolland asecond
press roll which are arranged at the press section; press-
ing the web running through the press nip within the press
nip; traveling a belt that is thermally conductive and im-
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pervious to fluids through the press nip in an endless loop
such that the web is taken over to the belt within the press
nip; heating a drying roll arranged downstream of the
press nip in the web moving direction; forming a tension
nip extended in the web moving direction between the
belt and the drying cylinder; and travelling the web con-
tacting and being disposed on the belt along the extended
tension nip such that the web is sandwiched between the
drying roll and the belt and is simultaneously in contact
with the drying roll and the heat conductive belt.

[0031] By this method, the same effects and advan-
tages can be achieved as mentioned above when de-
scribing the aspect of the invention.

Brief description of the drawings

[0032] Theinventionis described in more detail below,
referring to the embodiments shown in the accompanying
drawings, to which the invention is not restricted.

Fig. 1 schematically shows a belt assembly accord-
ing to a first embodiment of the invention, in which
ametal beltloopis arranged between a press section
and a dryer section.

Fig. 2 schematically shows a belt assembly accord-
ing to a second embodiment of the invention.

Fig. 3 schematically shows a belt assembly accord-
ing to a third embodiment of the invention.

Fig. 4 schematically shows heating constitutions for
heating the belt assembly of the invention.

Fig. 5 schematically shows a belt assembly accord-
ing to a fourth embodiment of the invention, in which
an additional impingement dryer is used.

Fig. 6 schematically shows another belt assembly
according to the invention, in which an additional im-
pingement dryer is used.

Fig. 7 schematically shows another belt assembly
according to the invention, in which an impingement
dryer with a big wrap roll is used.

Description of the preferred embodiments

[0033] Fig. 1 schematically shows a belt assembly ac-
cording to a first embodiment of the invention, in which
a metal belt loop is arranged between a press section
100 and a dryer section 200.

[0034] The belt assembly is adapted to move a web W
from the press section 100 (arranged on the left side in
Fig. 1) of a paper- or board-making machine to the dryer
section 200 (see right side in Fig. 1) of the machine. The
beltassembly is thus arranged between the press section
100 and the dryer section 200 in respect of the moving
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direction of the web W. The belt assembly is used in the
paper- or board-making machine for removing fluids from
the web W (i.e. for adjusting the dry content of the web
W before entering the dryer section using drying cylin-
ders).

[0035] In the belt assembly, a first press roll 10 and a
second press roll 11 form a press nip N4. These press
rolls 10, 11 are arranged at the press section 100 and
form the last press nip N in this press section in the web
moving direction. A drying roll 12 which is heatable (e.g.
by using paper plant steam flowing through the roll lon-
gitudinal direction, which is transverse to the web moving
direction, i.e. through the machine direction; or which is
formed as a thermo roll having electrical heating ele-
ments in its shell or barrel surface) and arranged down-
stream of the press nip N4 in the web moving direction.
[0036] Another drying roll (here: second drying roll) 12
which is also heatable and arranged downstream of the
press nip N, as well as of the first drying roll 12 in the
web moving direction is provided. This second drying roll
12 already forms the second drying roll (drying cylinder)
of the dryer section 200.

[0037] Furthermore, a stretcher/reversing roll 13 is ar-
ranged between the two drying rolls 12 with respect to
the web moving direction in order to adjust a belt tension,
e.g. by moving the position of the roll axis with respect
to the positions of the drying rolls 12. Two guiding rolls
14 and 14 are arranged to the reversing loop of belt up-
stream of the press nip N in a beltloop moving direction,
respectively.

[0038] As shown in Fig. 1, a heat conductive belt 20
which is preferably made of metal (a so-called metal belt)
is arranged to pass along the first press roll 10, the drying
roll 12, the reversing roll 13, the second drying roll 12
and the two guiding rolls 14, so that the heat conductive
belt 20 forms an endless loop in the belt assembly.
Stretching/guiding rolls can be one or two of the rolls 13,
14 so that the belt 20 can be provided with necessary
tension and cross direction guiding control.

[0039] The heat conductive belt 20 is impervious to
fluids and runs through the press nip N, and through a
tension nip N, which is formed by (between) the drying
roll 12 and the belt 20. Besides, the heat conductive belt
20 is extended in the web moving direction along the
cylinder surface of the drying roll 12.

[0040] Thus, the drying roll 12 and the heat conductive
belt 20 form the tension nip N, in which the web W is
sandwiched between the drying roll 12 and the heat con-
ductive belt 20 such that the web W is simultaneously in
contact with the drying roll 12 and the heat conductive
belt 20. In the nip N,, both surface sides of the web W
can be smoothed by the cylinder surface and the belt
surface.

[0041] Further, since the drying roll 12 is heated and
the belt 20 is heat conductive, an efficient heating of the
web W from both sides is provided. In particular, since
the heat conductive belt 20 forms the tension nip N, which
is extended in the web moving direction along the surface
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of the drying roll 12, a belt tension is provided which also
improves a heat transfer process. For example, by ad-
justing a wrapping angle of the belt 20 around the drying
roll surface, the tension of the belt 20 can be varied and
thus by application of pressure in the extended tension
nip N, forming a pressure contact zone, heat transfer for
moisture removal from the web W can be intensified,
while the pressure applied to the web W has a calend-
ering or flattening effect on the web surfaces. That is,
when the pressing load of the belt 20 against the drying
roll 12 is increased by increasing the wrapping angle of
the belt 20 around the drying roll 12 in the extended nip
N,, the heat transfer to the web is improved. Thus, web
smoothness can be improved.

[0042] Furthermore, since notransferwire or other wire
arrangements are provided between both web surfaces
and the cylinder surface of the drying roll 12 and the sur-
face of the belt 20, which are in direct contact with the
respective web surfaces, a stable heat transfer can be
provided and no heat is transferred to wires running
trough the nip N».

[0043] As can be also seen from Fig. 1, the belt as-
sembly also comprise a ventilation zone provided imme-
diately after leaving the tension nip N, in the web moving
direction. In this zone, a boundary layer removal (remov-
ing) means 25 is arranged to blow and suck off gas in-
troduced in the web W in the nip from the web W. Here,
firstly the boundary layer is blown with, e.g. dry and warm
(e.g. preheated) air to enhance evaporation and ex-
change the evaporated gases. Then, said gas introduced
in the web W and/or evaporating moisture can be re-
moved by suction. For this purpose, in the ventilation
zone, the boundary layer removal (removing) means 25
is provided between the drying roll 12 and the reversing
roll 13 in the web moving direction. Here, said means 25
has a blowing and suction means (e.g. a blowing nozzle
followed by a suction portion/box) for removing the
boundary layer and which is arranged at a position where
running directions of the belt surface and of the drying
roll deviate from each other and expose the web, so that
gas introduced in the web and/or moisture evaporating
from the exposed web can be sucked off. The boundary
layer suction means may comprise at least one of the
following elements: a blowing nozzle, a suction box, an
air knife, a blow box and a doctor blade.

[0044] AsfurthershowninFig. 1, whenthe web W runs
(moves) from the press section 100 to the dryer section
200, the web Wis supported by a fabric (felt/transfer wire)
50, 51, the belt 20 and a drying wire 61 at respective
transfer positions as shown in Fig. 1.

[0045] As can be seen from Fig. 1, the web W is sup-
ported by the felt 51 and the other side of the web, which
is not in contact with the felt 51, gets in contact with the
surface of the belt 20 upstream of the press nip N4 by
moving the felt 51 in its felt loop direction. Then, the belt
20 supporting the web W moves along (around) the first
press roll 10. In other words, running of the web W
through the press nip N is guided by the belt 20 and the
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felt 51. Thus, the web W which is supported by the felt
51 and the belt 20 is moved through the press nip N4
which is formed by the first press roll 10 and the second
press roll 11.

[0046] As shown in Fig. 1, the second press roll 11 is
a shoe press roll so that the pressure load profile along
the press nip N, may be adjusted. In the press nip Ny,
the transfer of the web from the felt 51 to the belt 20 is
provided such that downstream of the press nip N, in the
web moving direction, the web W is only supported (car-
ried) by the belt 20.

[0047] Here, the press nip N, is the extended nip in
the web moving direction and the second press roll 11 is
the shoe press roll. With this arrangement(s), significant
moisture removal accompanied by pressing provides ef-
ficient water removal from the web W already before en-
tering the extended tension nip N, which is the first drying
nip in the dryer section 200. In the press nip, the web is
pressed against the impervious heat conductive belt 20
by the shoe press rollin order to form a press nip in which
the pressure on the web W in the pressure contact zone
is locally increased. Using the shoe press roll, it is pos-
sible to control the pressure on the web W in a desired
pressure profile, thatis, the pressure exerted on the web
W while it is in the pressure contact zone is not constant
but may follow a desired profile of pressure increase. The
pressure in the nip N refers to the force with which the
web W is pressed against the respective surfaces of the
felt 51 and of the belt 20.

[0048] The felt 51 forms a support surface for the web
W and has a porous surface in the pores of which the
water of the web W due the pressure in the nip Ny is
collected. Thus, the support surface is a surface of the
felt 51, which is preferably formed as a dewatering felt
running through the press nip N4 and contacting the web
surface.

[0049] Then the web W which is supported on the belt
20 runs through the tension nip N, which is the extended
tension nip N, in the web moving direction and in which
the web W is sandwiched between the drying roll 12 and
the heat conductive belt 20. In particular, in this extended
tension nip N, the web is sandwiched between the drying
roll 12 and the heat conductive belt 20 such that the web
is simultaneously in contact with the drying roll and the
heat conductive belt. By this arrangement, since the belt
20 wraps around (i.e. along the surface of) the drying roll
12 which corresponds to the first drying cylinder of the
dryer section 100, the tension nip as such extended in
the web moving direction along the drying cylinder sur-
face is provided. In this tension nip, the web W may be
heated by the drying roll 12 and/or the, preferably pre-
heated, belt 20 and smoothed by the surfaces of the belt
20 and the drying roll 12. Thus, the web W is dried and
smoothed simultaneously. In other words, both surface
sides of the web W are smoothed in the extended tension
nip N, since the web W is sandwiched between the drying
roll 12 and the heat conductive belt 20.

[0050] According to this embodiment, at least the dry-
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ing roll 12 may be heated in order to try the web W from
its surface side which directly contacts the surface of the
drying roll 12. Heating means can be also provided on
the other side of the belt 20. So, the web W can be effi-
ciently heated and dried from both sides of the web.
[0051] By adjusting the wrapping angle of the belt 20
around the drying roll surface, the tension of the belt 20
can be varied and thus, by application of pressure in the
extended tension nip N, forming a pressure contactzone,
heat transfer for moisture removal from the web W can
be intensified, while the pressure applied to the web W
has a smoothening (i.e. calendering or flattening) effect
on the web surfaces. That is, when the pressing load of
the belt 20 against the drying roll 12 is increased by in-
creasing the wrapping angle of the belt 20 around the
drying roll 12 or tension in the extended tension nip N,
the heat transfer to the web W can be improved. Thus,
web smoothness is improved.

[0052] After the web W has been moved through the
tension nip N,, the web W supported on the belt 20 and
the belt 20 move along the reversing roll 13 (along its
outer circumference) to the second drying roll 12. At this
point, the web W is transferred to the surface of the sec-
ond drying roll 12 in another extended tension nip N,
wherein the second drying roll 12 corresponds to the sec-
ond drying roll (drying cylinder) in the dryer section 200.
[0053] Then, the web W guided along the surface of
the second drying roll 12 is handed over to a wire (i.e.
the drying wire 61) of the dryer section 200 (forming a
so-called "single tier dryer section arrangement) and is
then running along common drying cylinders of the dryer
section 200 which is known from the prior art and is thus
not further described in detail.

[0054] By the arrangement of the present embodiment
according to the invention, i.e. by providing the described
belt assembly for moving the web W from the press sec-
tion 100 of the paper- or board-making machine to the
dryer section 200 of the machine, it has been found that,
duetothe intensified drying effectin the extended tension
nips N4, N, while improving the web quality (i.e. smooth-
ness of the web W) in the extended tension nips Ny, N3
as mentioned above, drying of the web W can be carried
out during a significantly shorter run of the web W, so
that the size of the dryer section 100 may be considerably
reduced compared to a common dryer section in which
such a belt assembly is not provided. Thus, the number
of drying cylinders within the dryer section can be re-
duced.

[0055] Fig. 2 schematically shows a modification of the
embodiment of Fig. 1, which has been described above
in detail, as a second embodiment of the invention. The
arrangements, devices and operation in the present mod-
ification of the belt assembly are substantially the same,
so that the basic structure will not be described again,
but it is here focused on the difference between the first
embodiment and the present embodiment shown in Fig.
2. Furthermore, the same reference signs as in Fig. 1 are
used for the same or functionally same elements in the
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assembly of Fig. 2, so that the above description of these
elements also applies for Fig. 2.

[0056] The difference to the first embodiment as men-
tioned above is that the web W is transferred to a first
drying wire 61 arranged in the dryer section 200 so that
the web W is supported on the first drying wire 61 along
the second drying cylinder of the dryer section 200. In
the dryer section 200 as shown in Fig. 2, a second drying
wire 62 is provided in order to guide the web in the dryer
section 200 by means of the first drying wire 61 and/or
the second drying wire 62 in the common way through
the dryer section. This arrangementis a so-called "double
tier dryer section arrangement" which is known from the
prior art and is thus not further described in detail.
[0057] Fig. 3 schematically shows a third embodiment
of a belt assembly of the invention. Similar elements or
functionally similar elements as in the first embodiment
have the same reference signsin Fig. 3, so that a detailed
description thereof is omitted here. The respective de-
scription of the first embodiment also applies to the third
embodiment and is included herein by way of reference
to the above.

[0058] In Fig. 3, in the belt assembly according to the
third embodiment, the drying roll 12 which corresponds
to the first drying cylinder of the dryer section 200 forms
the extended tension nip N, together with the belt 20,
wherein downstream of the extended tension nip N, in
respect of the web moving direction, a transfer nip N4 is
formed between the surface of the drying roll 12 and the
drying wire 61. Here, the web W guided along the surface
of the drying roll 12 is handed over to the drying wire of
the dryer section 200 which is formed as the so-called
"shingle tier dryer section arrangement. Thus, compared
to the first embodiment, the second drying roll is omitted.
Thus, the size of the belt assembly is further reduced.
[0059] In Fig. 4, a belt assembly according the inven-
tion is schematically shown, wherein similar elements or
functionally similar elements as in the first embodiment
have the same reference signsin Fig. 4, so that a detailed
description thereof is omitted here. The respective de-
scription of the first embodiment also applies to the
present embodiment and is included herein by way of
reference to the above.

[0060] In Fig. 4, different positions and arrangements
of heating chambers 40, 70 for heating the belt 20 (i.e.
its belt surfaces) are provided.

[0061] Thatis, e.g. a heating chamber 70 can be pro-
vided as shown in Fig. 4 which is adapted to heat both
sides of the belt 20. Respective positions for arrangement
of these chambers in the belt assembly are gathered from
the figure. Furthermore, itis alternatively and/or addition-
ally possible to provide a heating chamber 40 which is
arranged such that the heating chamber faces along the
surface (i.e. follows/contours the surface shape or
formed in conformity with the surface shape) of the drying
roll(s) 12 as shown in Fig. 4.

[0062] Furthermore, as shown in Fig. 5 and 6, a belt
assembly according to a fourth embodiment of the inven-
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tion is schematically shown. Similar elements or func-
tionally similar elements as in the first embodiment have
the same reference signs in Fig. 5, so that a detailed
description thereof is omitted here. The respective de-
scription of the first embodiment also applies to the third
embodiment and is included herein by way of reference
to the above.

[0063] Here, according to the belt assembly shown in
Fig. 5, there is provided another metal belt 21 for trans-
ferring the web W to a normal single tier dryer section 200.
[0064] Further, according to the belt assembly shown
in Fig. 5, there is provided an impingement dryer 80 ar-
ranged downstream of the tension nip N, formed by the
drying roll 12 and the heat conductive belt 20 in the web
moving direction in order to further increase the drying
content of the web W. The respective constitution of such
an impingement dryer when provided in a belt assembly
is also shown in Fig. 6.

[0065] Here, the inventors have found that it is advan-
tageous to combine the belt assembly having the extend-
ed dewatering nip N4 and the extended drying and
smoothing tension nip N, in which the web W is simulta-
neously in contact with the surface of the drying roll 12
and the surface of the heat conductive belt 20 with the
impingement dryer 80 before the web W runs through
cylinder drying of the dryer section 200. By such an ar-
rangement, the conditions in the nips (temperature of the
roll and/or belt, nip pressure, moving speed of the web,
etc.) as well in the impingement dryer (temperature, im-
pingement fluid speed, etc.) can be suitably controlled
(i.e. coordinated to each other) in order to set optimum
web quality, runnability and web (paper- or board) grade.
[0066] In Fig. 7, another belt assembly according to
the invention is shown, in which an impingement dryer
90 having a big roll 92 (a roll having a big diameter com-
pared to the other drying rolls and drying cylinders of the
belt assembly or the dryer section) is used. This big roll
92 generally has a diameter which is two to four times
greater than the other drying rolls and drying cylinders
used. Around the surface of the big roll 92, an impinge-
ment chamber 94 is provided. Thus, the same or even a
longer process time compared to the impingementdryers
shown in Fig. 5 to 7 can be achieved since the contact
surface of the big roll with the web W in the web moving
direction is the same as or even greater than it is by the
solutions shown in Fig. 5 to 7. Thus, a compact impinge-
ment dryer structure can be provided.

[0067] According to the above solutions having the im-
pingement dryer(s), web quality can further be improved
and dry content of the web can further be increased be-
fore the web is dried with the common drying cylinder in
the dryer section.

[0068] The impingement drying can be executed with
gas or steam heaters.

[0069] Since the belt and the drying roll are in direct
contact with the web surfaces in the extended nip along
the web moving direction, smoothing effects of the web
are provided and no wire markings occur in the web sur-
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faces because it is not necessary to provide a wire in the
belt assembly of the invention.

[0070] It is also noted in this respect that the web is
interposed between two impervious surfaces in the ex-
tended tension nip so that the moisture is released from
the web immediately when the web leaves the extended
tension nip; i.e. when the two impervious surfaces start
to separate, the moisture is allowed to escape from the
web. Preferably, the belt assembly may comprise a ven-
tilation zone provided immediately after leaving the ten-
sion nip in the web moving direction, in which zone a
boundary layer removing means is arranged to blow and
suck off gas introduced in the web from the web. Here,
gas introduced in the web and/or evaporating moisture
can be removed by suction. For this, preferably, the ven-
tilation zone having the boundary layer removing means
is arranged at a position where running directions of the
belt surface and of the drying cylinder deviate from each
other and expose the web, so that gas introduced in the
web and/or moisture evaporating from the exposed web
can be sucked off. The boundary layer removing means
may comprise at least one of the following elements: a
blowing means, a suction box, an air knife, a blow box
and a doctor blade.

Claims

1. Belt assembly for moving a web (W) from a press
section (100) of a paper- or board-making machine
to a dryer section (200) of the machine, comprising
a first press roll (10) and a second press roll (11)
which are arranged at the press section (100) and
form a press nip (N4),

a drying roll (12) which is heatable and arranged
downstream of the press nip (N4) in the web moving
direction, and

a heat conductive belt (20) which forms an endless
loop and which is impervious to fluids runs through
the press nip (N) and contacts the drying roll (12),
wherein

the drying roll (12) and the heat conductive belt (20)
form a tension nip (N,) which is extended in the web
(W) moving direction and in which the web (W) is
sandwiched between the dryingroll (12) and the heat
conductive belt (20) such that the web (W) is simul-
taneously in contact with the drying roll (12) and the
heat conductive belt (20).

2. Beltassembly according to claim 1, further compris-
ing a belt heating means (12; 40; 70) adapted to heat
the heat conductive belt (20).

3. Beltassembly according to claim 2, wherein the belt
heating means (70) is arranged upstream of the

press nip (N4) in the web moving direction.

4. Belt assembly according to any of the preceding
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claims, wherein the press nip (N,) is an extended
nip (N4) in the web moving direction.

Belt assembly according to claim 4, wherein the sec-
ond press roll (11) is a shoe press roll.

Belt assembly according to any of the preceding
claims, further comprising at least one impingement
dryer (80; 90) for drying the web (W) arranged down-
stream of the tension nip (N,) formed by the drying
roll (12) and the heat conductive belt (20) in the web
moving direction.

Belt assembly according to claim 6, wherein another
tension nip (N3), which is formed between another
drying roll (12) and the belt (20), which is extended
in the web moving direction, and in which the web
(W) is sandwiched between the another drying roll
(12) and the belt (20) such that the web (W) is simul-
taneously in contact with the another drying roll (12)
and the belt (20), is arranged between subsequent
impingementdryers (80) in the web moving direction.

Belt assembly according to any of the preceding
claims, further comprising a ventilation zone provid-
ed immediately after leaving the tension nip in the
web moving direction, in which zone a boundary lay-
er removing means is arranged to blow and suck off
gas introduced in the web from the web.

Belt assembly according to any of the preceding
claims, further comprising a heating means (40) for
heating the back side of the belt (20) which is oppo-
site to the side of the belt (20) that is in contact with
the web (W), wherein the heating means (40) is ar-
ranged along the extension of the tension nip (N,)
in the web moving direction.

Belt assembly according to any of the preceding
claims, wherein a contact period of the web (W) be-
tween the drying roll (12) and the belt (20) along the
tension nip (N,) in the web moving direction is 10 to
400 ms.

Belt assembly according to any of the preceding
claims, wherein the drying roll (12) is a first drying
cylinder (12) arranged in the drying section (200).

Belt assembly according to any of the preceding
claims, wherein a temperature of surfaces of the belt
(20) and/or the drying roll (12) contacting the web
(W) is 80 to 150 °C, advantageously 95 to 120 °C.

Belt assembly according to any of the preceding
claims, wherein the heat conductive belt (20) is made

of metal.

Belt assembly according to any of the preceding
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15.

claims, further comprising at least one stretch-
er/guiding roll (13, 14), which is arranged between
or within the press section (100) and/or the dryer
section (200), such that the belt (20) runs over the
at least one stretcher/guiding roll (13, 14).

A method for moving a web (W) from a press section
(100) of a paper- or board-making machine to adryer
section (200) of the machine, comprising

forming a press nip (N4) between a first press roll
(10) and a second press roll (11) which are arranged
at the press section (100),

pressing the web (W) running through the press nip
(N4) within the press nip (N4),

traveling a belt (20) that is thermally conductive and
impervious to fluids through the press nip (N4) in an
endless loop such that the web (W) is taken over to
the belt (20) within the press nip (N4),

heating a drying roll (12) arranged downstream of
the press nip (N) in the web moving direction,
forming a tension nip (N,) extended in the web mov-
ing direction between the belt (20) and the drying
cylinder (12), and

travelling the web (W) contacting and being disposed
on the belt (20) along the extended tension nip (N,)
such that the web (W) is sandwiched between the
dryingroll (12) and the belt (20) and is simultaneously
in contact with the drying roll (12) and the heat con-
ductive belt (20).
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