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(57)  Amethod fordrying a paper web, in which meth-
od a paper web is dried with at least one dryer unit, in
which a paper web to be dried formed on a support fabric
(2) is conveyed over a surface of a heated drying cylinder
(3), whereby the second surface of the paper web is
against the first surface of the support fabric (2), and air

Method and arrangement in a drying section of a paper machine for drying a paper web

is blown toward the second surface of the support fabric
(2), and in which method the surface of the drying cylinder
(3) is heated to a temperature of 130—200 °C and the
temperature of the air to be blown to at the most about
70°C. The invention also relates to an arrangement in a
drying section of a paper machine for implementing the
above-mentioned method.
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Description

Object of the invention

[0001] The invention relates to a method and arrange-
ment in a drying section of a paper machine for drying a
paper web according to the preambles of the enclosed
independent claims.

Background of the invention

[0002] Usuallyina paperor board machine the moving
paper web is formed on a moving support fabric, i.e. a
wire. The paper web is dried gradually while it is trans-
ported through the paper machine, the drying mainly oc-
curring in the drying section of the paper machine. The
purpose of the drying section is to remove water from the
paper web by evaporation.

[0003] In the drying section of the paper machine the
paper web to be dried is conveyed over heated drying
cylinders. The evaporation power of the drying cylinders
is restricted by the wire on them, which prevents water
vapour from passing through it.

[0004] Additionally when using cylinder surfaces with
an especially high temperature for drying the paper web,
a problem is formed regarding the temperature durability
of the edges of the support fabric pressing the paper web
against the cylinder surface. The edges of the support
fabric, which are outside the paper web, are easily over-
heated, which causes weakeningin the state of the edges
of the support fabric, and thus the operating life of the
support fabric is shortened.

[0005] Blow drying can also be used for drying a paper
web, where hot air is blown with high speed toward the
paper web. Heating of the blowing air requires heating
apparatuses in connection with the blowing hood and a
thick insulation to the surface of the device, so that heat
is not unnecessarily wasted. Such apparatuses are struc-
turally complex and heavy and have high costs.

Description of the invention

[0006] Itis an object of the present invention to reduce
or even totally eliminate the above-mentioned problems
appearing in the prior art.

[0007] Itis an object of the present invention to present
amethod and arrangement for drying a paper web, which
makes possible improving of the operation of the drying
section of the paper machine and more efficient drying
of the paper web by improving the cooling of the support
fabric and the removal of water.

[0008] In order to realise the objects presented above
the invention is characterised by what is presented in the
characterising parts of the independent claims.

[0009] The other, dependent claims present some pre-
ferred embodiments of the invention.

[0010] In a typical method according to the invention
for drying a paper web, the paper web is dried with at
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least one dryer unit, in which

- the paper web to be dried is conveyed as supported
by a support fabric over a surface of a heated drying
cylinder, whereby one surface of the paper web is
against a first surface of the support fabric, and

- airis blown toward a second surface of the support
fabric,

and in which method the surface of the drying cylinder is
heated to a temperature of 130-200 °C and the temper-
ature of the air to be blown is at the most about 70 °C.
[0011] A typical arrangement according to the inven-
tion in a drying section of a paper machine for drying a
paper web comprises at least one dryer unit, which com-
prises

- a heated drying cylinder, over which the paper web
to be dried is conveyed as supported by a support
fabric, whereby one surface of the paper web is
against a first surface of the support fabric,

- blowing means, which are arranged to blow air to-
ward a second surface of the support fabric, and

- atleastoneheating means ofadrying cylinder, which
heating means is arranged to heat the surface of the
drying cylinder to a temperature of 130-200 °C, and
in which arrangement the blowing means are ar-
ranged to blow air, the temperature of which is at the
most about 70 °C.

[0012] The embodiments and advantages presented
in this application relate, where applicable, to both the
method and the arrangement in a drying section of a pa-
per machine according to the invention, even if this is not
always specifically mentioned.

[0013] In this text a paper machine can mean different
paper machines, and also board machines and other cor-
responding machines.

[0014] The method and arrangement according to the
invention enable cooling and ventilation of the support
fabric i.e. the wire at the same time as the paper web
formed on the support fabric is conveyed over a high
temperature drying cylinder. In the solution according to
the invention it has been discovered that the contact dry-
ing of a normally sized drying cylinder and thus paper
web can be improved by arranging the temperature of
the drying cylinder to be high and by combining thereto
blowing with a significantly lower temperature. Thus the
removal of water from the support fabric can also be im-
proved and the support fabric does not restrict the evap-
oration effect of the drying cylinder.

[0015] Inthe method according to the invention the pa-
per web is dried in the drying section of a paper machine
with at least one dryer unit, in which a high temperature
drying cylinder is combined in the same drying step with
air blowing, so that the temperature of the air to be blown
is significantly lower than the surface temperature of the
drying cylinder.
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[0016] Withthe method and arrangement according to
the invention the drying of the paper web can be signifi-
cantly improved with the aid of blowing arranged in the
dryer unit, even if the blowing does not with regards to
the drying of the paper web substantially bring more heat
to the unit. In the arrangement according to the invention
at least one drying cylinder is placed under a blowing
hood. Such an arrangement is especially suited for high
temperature cylinders, the surface temperature of which
is so high that its drying effect is not hampered by the
blowing of cooler air. The blowing of cool air lowers the
temperature of the support fabric i.e. wire in contact with
the paper web, whereby the wire is simultaneously ven-
tilated and the removal of water isimproved, which further
enables additional evaporation of water from the paper
web.

[0017] Additionally with the method according to the
invention the temperature difference between the paper
web and the cylinder surface can be kept high and thus
the drying speed of the paper web can also be improved.
[0018] A high temperature cylinder in this application
means a heated drying cylinder, the temperature of the
surface of whichis atleastabout 130 °C. The temperature
of the surface of the drying cylinder is typically 130-200
°C, even more typically 140-180 °C, and most typically
about 160 °C. The above-described high temperature
cylinder can also be called a high power cylinder.
[0019] Inthe method according to the invention the pa-
per web is formed on a support fabric, which support
fabric presses the paper web against the surface of the
drying cylinder. Thus the first surface of the support fabric
is againstthe second surface of the paper web to be dried
and the first surface of the paper web settles against the
surface of the drying cylinder. On the second side of the
support fabric is arranged air blowing, whereby air is
blown toward the second surface of the support fabric,
which is not in contact with the paper web, substantially
at the same time as the paper web is conveyed over the
active drying surface of the drying cylinder.

[0020] In the method according to the invention the
temperature of the air to be blown toward the support
fabric is at the most about 70 °C, i.e. significantly lower
than the surface temperature of the drying cylinder. The
temperature of the air to be blown is typically 0-60 °C,
and even more typically 15-50 °C, sometimes 15-30 °C.
[0021] In a preferred embodiment of the method ac-
cording to the invention the air to be blown toward the
support fabric is not separately heated, i.e. the blowing
air is substantially unheated air.

[0022] In a preferred embodiment of the invention air
from the machine room is used as blowing air, the tem-
perature of which airis suitable for providing the so-called
cool blow according to the invention. In an embodiment
of the method according to the invention the blowing air
can however be cooled, because the cooler the air that
is blown toward the support fabric i.e. wire, the better the
wire can be cooled and ventilated, and thus the drying
of the paper can be improved.
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[0023] In an embodiment of the method and arrange-
ment according to the invention outdoor air can be used
as blowing air. The temperature of the air to be blown
must however be at least 0 °C, so when the outdoor air
is cooler, or otherwise in order to prevent condensation
occurring in the channel system, air heating means must
be added to the arrangement before the air is blown to-
ward the paper web.

[0024] In the method according to the invention a suf-
ficiently low moisture of the blowing air is desired, so that
more water is not brought into the support fabric with the
blowing air. Typically the absolute moisture of the blowing
air is under 50 g H,O/kg of dry air.

[0025] When using air from the machine room as the
blowing air, its relative moisture is usually sufficiently low.
In the solution according to the invention moisture does
thus typically not need to be removed from the machine
room air used as blowing air before it is led to be used
as blowing air. The machine room air can thus be led
directly to the blowing means, without it passing through
drying devices.

[0026] When using air from the machine room as blow-
ing air, impurities do also typically not need to be sepa-
rately removed therefrom. The machine roomair can thus
be led directly to the blowing means, without it passing
through cleaning devices.

[0027] When necessary the arrangement according to
the invention can comprise means for removing moisture
and/or impurities from the blowing air, for example when
outdoor air is used as blowing air.

[0028] Inthe method according to the invention a blow-
ing hood is advantageously used for blowing air, which
blowing hood comprises a blowing surface made up of
blowing means, which blowing surface has blow open-
ings, from which the air to be blown is led toward the
surface of the support fabric. Such a blowing hood is
advantageously a nozzle hood. The blowing hood usually
also comprises air removal means for removing air from
the dryer unit. The air removal means can, for example,
be suction openings arranged in the blowing surface,
through which openings air is suctioned away from the
dryer unit.

[0029] In the dryer unit according to the invention the
blowing hood is in one advantageous embodiment of the
invention arranged above the drying cylinder to substan-
tially surround the active drying surface of the drying cyl-
inder, i.e. the surface, in the area of which the paper web
is by its second surface substantially in contact with the
surface of the drying cylinder. The blowing can however
also have been arranged in connection with the active
drying surface of the drying cylinder in some other way.
The blowing air is led close to the surface of the paper
to be dried, typically to a distance of about 10-50 mm
from the surface of the paper web.

[0030] The cool blow according to the invention both
cools the wire and condensates water evaporating from
the web therein, whereby the volume of the vapour as
water drops to a fraction. The moisture can be sucked



5 EP 2 557 227 A1 6

into the blowing hood with the aid of water removal means
and removed through a ventilation system.

[0031] With the method according to the invention,
where air which is cooler than the surface temperature
of the drying cylinder is blown toward the support fabric,
the overheating of the edges of the support fabric can be
prevented in connection with high temperature drying cyl-
inders.

[0032] The apparatus required by the method accord-
ing to the invention is structurally simple and has a low
cost, because it does in a preferred embodiment of the
invention not need heating of the blowing air or thereto
related devices and thus a thick insulation on the surface
of the device. In an embodiment of the invention the air
used for blowing does not have to be separately cooled,
but the air from the machine room is in itself cool enough.
[0033] Thus the structure of the blowing hood remains
simple, because the arrangement according to the inven-
tion only needs means for leading the machine room air
into the blowing means. Additionally the method and ar-
rangement according to the invention improve the drying
of the paper web when using drying cylinders of conven-
tional size. Typically the diameter of the drying cylinders
according to the invention is at the most 2000 mm.
[0034] In another embodiment of the invention cooling
for the blowing air can however be added to the appara-
tus. Thus means for cooling the air to be blown have been
arranged in the arrangement.

[0035] The arrangement according to the invention ad-
ditionally has at least one set of heating means for the
drying cylinders, which are arranged to heat the cylinder
surface with a heating medium, such as vapour, con-
densed vapour or overheated vapour, hot air or hot oil.
The surface of the drying cylinder preferably has no open-
ings.

[0036] The dryer unit according to the invention has in
an embodiment been equipped with measuring means
for measuring the temperature of the blowing air and the
surface of the drying cylinder, and adjustment means for
adjusting the temperature of the surface of the drying
cylinder and/or adjusting the temperature of the blowing
air, so that the difference in temperature between the
cylinder surface and the air to be blown can be kept as
desired and within predetermined limits regarding the ef-
fective drying of the paper web. Typically the arrange-
ment comprises adjustment means for adjusting the tem-
perature of the surface of the drying cylinder, because in
a typical solution according to the invention no means
are arranged in connection with the blowing means for
heating and/or cooling the air. The temperature of the
surface of the drying cylinder can be adjusted for example
by changing the pressure of the vapour fed into the cyl-
inder.

[0037] The drying of the paper web can be improved,
when atleast one arrangement according to the invention
is arranged in the drying section of the paper machine.
The drying section of the paper machine can in the travel
direction of the paper web also comprise other heated
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cylinder groups before the arrangement and/or after the
arrangement according to the invention. In a preferred
embodiment of the invention the dryer unit of the arrange-
ment according to the invention is in the travel direction
of the paper web arranged in the beginning or beginning
end of the drying section of the paper machine. Typically
the dryer unit or dryer units according to the invention
are arranged to be first in the drying section of the paper
machine, or so that more than half of the other drying
cylinders are arranged after the dryer unit according to
the invention.

Brief description of the drawings

[0038] In the following, the invention is described in
more detail with reference to the appended drawing 1,
which shows a principled view of the arrangement ac-
cording to the invention.

Detailed description of the invention

[0039] Figure 1 shows an arrangement according to
the invention, which comprises a high temperature drying
cylinder 3 and a blowing hood 4. The paper web is con-
veyed over a hot cylinder surface as supported by a sup-
port fabric 2 at the same time as air is blown onto the
second surface of the support fabric 2 via blow openings
4’, 4" in the blowing hood 4.

[0040] The drying section of a paper machine accord-
ing to the invention comprises at least one above-de-
scribed arrangement for drying a paper web. The blowing
hood 4 can also be arranged in connection with several
drying cylinders, such as for example in connection with
the lower cylinders 5, 5" shown in the figure.

[0041] As is shown in Figure 1, the blowing hood 4 is
arranged at a distance from the support fabric in the area
of the main active drying surface of the drying cylinder.
When blowing cool air via the nozzles in the hood 4 to-
ward the surface of the support fabric, the temperature
of the support fabric can be lowered, whereby the wire
can be ventilated and additional evaporation is made
possible.

[0042] Theinvention is notintended to be limited to the
above-presented exemplary embodiments, but the inten-
tion is to apply the invention widely within the inventive
idea defined by the claims defined below.

Claims

1. A method for drying a paper web, in which method
the paper web is dried with at least one dryer unit,
in which

- the paper web to be dried is conveyed as sup-
ported by a support fabric over a surface of a
heated drying cylinder, whereby one surface of
the paper web is against a first surface of the



7 EP 2 557 227 A1 8

support fabric, and

- air is blown toward a second surface of the
support fabric,

characterised in that the surface of the drying
cylinder is heated to a temperature of 130-200
°C and the temperature of the air to be blown is
at the most about 70 °C.

The method according to claim 1, characterised in
that the temperature of the air to be blown toward
the second surface of the support fabric is 0-60 °C.

The method according to claim 1 or 2, characterised
in that the temperature of the air to be blown toward
the second surface of the support fabric is 15-30 °C.

The method according to any of the preceding
claims, characterised in that the air to be blown
toward the support fabric is air from the machine
room.

The method according to any of the preceding
claims, characterised in that the air to be blown
toward the second surface of the support fabric is
unheated.

The method according to any of the preceding
claims, characterised in that the air to be blown is
cooled before it is led toward the support fabric.

The method according to any of the preceding
claims, characterised in that the temperature of the
surface of the drying cylinder is 140-180 °C.

An arrangement in a drying section of a paper ma-
chine for drying a paper web, which arrangement
comprises at least

- a heated drying cylinder, over which the paper
web to be dried is conveyed as supported by a
support fabric, whereby one surface of the paper
web is against a first surface of the support fab-
ric, and

- blowing means, which are arranged to blow air
toward a second surface of the support fabric,
characterised in that the arrangement further
comprises at least one heating means of a dry-
ing cylinder, which heating means is arranged
to heat the surface of the drying cylinder to a
temperature of 130-200 °C, and that the blowing
means are arranged to blow air, the temperature
of which is at the most about 70 °C.

The arrangement according to claim 8, character-
ised in that the blowing means are arranged to blow
air, the temperature of which is 0-60 °C, typically
15-30 °C.

10

15

20

25

30

35

40

45

50

55

10.

1.

12.

13.

14.

The arrangement according to claim 8 or 9, charac-
terised in that the arrangement comprises means
for leading air from the machine room into the blow-
ing means.

The arrangement according to any of the preceding
claims 8-10, characterised in that the arrangement
comprises means for cooling the air to be blown.

The arrangement according to any of the preceding
claims 8-11, characterised in that the heating
means of the drying cylinder are arranged to heat
the surface of the drying cylinder to a temperature
of 140-180 °C.

The arrangement according to any of the preceding
claims 8-12, characterised in that the arrangement
comprises measuring means for measuring the tem-
perature of the air to be blown and the surface of the
cylinder, and adjustment means for adjusting the
temperature of the cylinder surface.

The arrangement according to any of the preceding
claims 8-13, characterised in that the arrangement
is arranged in the travel direction of the paper web
in the beginning or beginning end of the drying sec-
tion of the paper machine.
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