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(54) METHOD AND SYSTEM FOR APPLYING A SUBSTANCE LAYER ONTO A MOVING FIBER WEB 
BY FOAM APPLICATION

(57) The invention relates to a method for applying
at least one substance layer in form of foam onto a moving
fiber web (W) directly or indirectly by foam application
through at least one opening of at least one nozzle open-
ing (16) of a nozzle tip (15) of an application device (C10;
C20; C30) as a foam flow (C). In the method an angle
(A), in which the foam flow (C) through the nozzle opening
(16) meets a target surface, is less than 90 degrees, ad-
vantageously 30-85 degrees, which target surface is in
direct application the surface of the fiber web and in in-
direct application the surface of a roll, or of a belt or of a
wire or of a felt or of like. The invention also relates to a
system for applying a substance layer onto a moving fiber
web (W) directly or indirectly by foam application com-
prising an application device (C10; C20; C30) comprising
at least one nozzle tip (15) with at least one nozzle open-
ing (16) for a foam flow (C). The system comprises means
(17; 18; 19,20) configured to set/adjust an angle (A), in
which the foam flow (C) through the nozzle opening (16)
meets a target surface to less than 90 degrees, advan-
tageously 30-85 degrees, which target surface is in direct
application the surface of the fiber web and in indirect
application the surface of a roll or of a belt or of a wire or
of a felt or of like.
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Description

Technical field

[0001] The invention relates to a method and to a sys-
tem for applying a substance layer onto a moving fiber
web by foam application. More especially the invention
relates to a method according to the preamble of claim
1 and to a system according to the preamble of claim 11.

Background

[0002] As known from the prior art fiber web making
processes typically comprise an assembly formed by a
number of apparatuses arranged consecutively in the
process line. A typical production and treatment line com-
prises a head box, a wire section, and a press section
as well as a subsequent drying section and a reel-up.
The production and treatment line can further comprise
other devices and sections for finishing the fiber web, for
example, a sizer, a calender, and a coating section. The
production and treatment line also comprises at least one
winder for forming customer rolls as well as a roll pack-
aging apparatus. In this description and the following
claims by fiber webs are meant for example paper and
board webs.
[0003] In the production of fiber webs, for example of
paper or board webs, various substances are added onto
the fiber web in order to achieve the desired end-use
properties of the fiber web. In particular, the strength and
absorption properties of fiber webs can be improved by
using sizing by applying sizing agents, such as starch or
other glue chemicals, to the web at the wet or dry end of
the web production line. In coating process a mixture of
pigment and binder, usually starch, is applied onto the
web usually as a single layer. In the coating process one
or more layers of coating color, i.e. mixture of pigments,
binders and other additives is added on the top of the
web surface. The main purpose of the coating is to im-
prove the appearance and printability of the web by pro-
viding a smooth, flat, and opaque surface.
[0004] In the coating of a fiber web typically a coating
device - a coater - is used and in sizing a sizer is used.
In connection with the coaters and the sizers different
kinds of application technologies for application of the
substance on the fiber web are employed, for example
curtain technology or blade technology or film transfer
technology or spray technology or jet technology. The
different application technologies and methods have dif-
ferent operating characteristics and operation windows.
In particular, different application methods set different
requirements both for the physical properties and appli-
cation amounts of the applied substance. The present
invention relates to foam application technology, espe-
cially by a curtain or a jet type foam application device.
[0005] It is known from prior art to use foam application
in a sizing or a coating process to add substance on a
web, especially in connection of production of nonwoven

products. A foam coating system comprises typically a
chemical dosing and a mixing device, a pumping device,
a foaming device, a piping system, and an application
unit. The foaming is based on powerful mixing for adding
air into the liquid-based substance with a surfactant ad-
ditive, resulting substantial increase in the specific vol-
ume and thus making the handling and application of the
coating substance much easier at small dry coat weights.
The application unit typically comprises a nozzle or noz-
zles for applying the foam onto the web.
[0006] The foam application method is a robust and
simple application method and by it also substances
comprising solid particles and/or coating color or sizing
agent with high viscosity can be applied onto a moving
fiber web. Typically, in the foam application a slot-appli-
cator i.e. an application unit with a slot nozzle or slot
nozzles, located close to the fiber web.
[0007] During foam application volume flow rate from
the nozzle / nozzles varies due to air amount in the foam
and due to mass flow of the foam. The foam mass flow,
in turn, depends on the desired running speed and on
the desired application amount of substance to be appli-
cated and to used dry content of substance that has been
foamed. The air amount in the foam, e.g. foam density,
depends on desired air content and targeted process ef-
fects such as foam penetration to the web. In the foam
application, the foam density changes cause high volume
flow variations. Thus, window for operation and running
parameters of the foam volume flow from the nozzle
opening is wide. The foam flow can be selected to be of
curtain type or jet type, depending on the desired process
conditions.
[0008] In from prior art known methods and systems
the foam is applied onto the fiber web or onto another
target surface, for example onto the surface of a wire or
of a belt or of a felt or of a roll, by a vertical nozzle flow
at a constant angle. This sometimes causes an effect
called a back flow, so called curtain heel formation, during
which flow direction of the applied substance as whole
does not follow running direction of the fiber web or the
target surface, onto to which the substance is applied but
instead is at least part of the applied substance flows to
upstream direction of the fiber web or the target surface,
onto to which the substance is applied, and forms an
accumulation of the substance in front of the foam curtain.
[0009] An object of the invention is to provide a method
and system for applying a substance layer onto a moving
fiber web, in particular onto a paper or a board web using
foam application, in which the disadvantages of prior art
are eliminated or at least minimized.
[0010] A particular object of the invention is to provide
a method and system for applying a substance layer onto
a moving fiber web, in particular onto a paper or a board
web, using foam application, in which the disadvantages
and problems of into opposite direction to the moving
direction of the fiber web moving and accumulating foam,
i.e. to back flow, are eliminated or at least minimized.
[0011] A particular object of the invention is to provide
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an improved method and system for applying a sub-
stance layer onto a moving fiber web, in particular onto
a paper or a board web, using foam application, in which
the window of the running parameters of the foam appli-
cation is widened.

Summary

[0012] In order to achieve the above objects and those
that will come apparent later the method according to the
invention is mainly characterized by the features of claim
1. The system according to the invention is mainly char-
acterized by the features of claim 11. Advantageous as-
pects and features of the invention are presented in the
dependent claims.
[0013] According to the invention in the method for ap-
plying at least one substance layer in form of foam onto
a moving fiber web directly or indirectly by foam applica-
tion through at least one opening of at least one nozzle
opening of a nozzle tip of an application device as a foam
flow, wherein an angle, in which the foam flow through
the nozzle opening meets a target surface, is less than
90 degrees, advantageously 30-85 degrees, which target
surface is in direct application the surface of the fiber web
and in indirect application the surface of a roll or of a belt
or of a wire or of a felt or of like.
[0014] In direct foam application the foam is applied
directly onto the fiber web and in indirect foam application
the foam is first applied onto a surface of a roll or of a
belt or of a wire or of a felt or of like, and thereafter via
the surface the foam is applied onto the fiber web.
[0015] According to an advantageous feature of the
invention in the method the angle is adjustable.
[0016] According to an advantageous feature of the
invention in the method the angle is set/adjusted by turn-
ing the application device.
[0017] According to an advantageous feature of the
invention in the method the angle is set/adjusted by turn-
ing the nozzle tip of the application device.
[0018] According to an advantageous feature of the
invention in the method the substance is applied onto the
fiber web during a run of the fiber web on a roll and the
angle is set/adjusted by moving the application device in
respect of the roll or in the method the substance is ap-
plied onto the fiber web indirectly via a roll and that the
angle is set by moving the application device in respect
of the roll.
[0019] According to an advantageous feature of the
invention in the method the substance is applied onto the
fiber web during a run of the fiber web supported by a
suction box.
[0020] According to an advantageous feature of the
invention in the method running and operating parame-
ters of the foam application are foam flow rate defined
by volumetric flow rate or mass flow rate, foam air content
or density, running speed of the fiber web and impact
angle of the foam flow. Advantageously, the air content
of the foam is typically 100-250 g/l, i.e. air content is ad-

vantageously 75-90%.
[0021] According to an advantageous feature of the
invention at least one layer of the substance in form of
foam is applied onto the fiber web one-sidedly or two-
sidedly.
[0022] According to an advantageous feature of the
invention the substance to be applied in form of foam is
sizing or coating agent, which comprises: binder (e.g.
starch, synthetic or bio-based polymer latexes, polyvinyl
acetate PVA, polyvinyl alcohol PVOH, carboxy methyl
cellulose CMC) or mixture of binders, and foaming
agents. Additionally, advantageously the sizing or coat-
ing agent may comprise mineral fillers, pigments (e.g.
GCC, PCC, kaolin, talc), micro-fibrillated cellulose MFC,
nano-fibrillated cellulose NFC, highly refined cellulose.
[0023] According to an advantageous feature of the
invention the foam flow is a curtain or a jet type flow.
[0024] According to an advantageous feature of the
invention the system for applying a substance layer onto
a moving fiber web by foam application directly or indi-
rectly comprises an application device comprising at
least one nozzle tip with at least one nozzle opening for
a foam flow, wherein the system comprises means con-
figured to set/adjust an angle, in which the foam flow
through the nozzle opening meets a target surface, to
less than 90 degrees, advantageously 30-85 degrees,
which target surface is in direct application the surface
of the fiber web and in indirect application the surface of
a roll, or of a belt or of a wire or of a felt or of like.
[0025] According to an advantageous feature of the
invention the means configured to set/adjust the angle,
in which the foam flow meets the target surface, comprise
a joint mechanism or a turning device. The joint mecha-
nism / the turning device may be an adjustable or con-
figured to be fixed to a selected angle.
[0026] According to an advantageous feature of the
invention the means for setting/adjusting the angle, in
which the foam flow meets the target surface, comprise
moving rails or moving levers or arms.
[0027] According to an advantageous feature of the
invention the nozzle opening is a substantially full width
slot nozzle or a curtain- or a jet- nozzle opening.
[0028] According to an advantageous feature of the
invention the foam flow is a curtain or a jet type flow.
[0029] According to an advantageous feature of the
invention the nozzle opening is at a distance of 10 - 200
mm, advantageously 20 - 150 mm, more advantageously
30 - 100 mm, from the fiber web / from the target surface.
By the distance not being too short the risks of nozzle tip
contacting to the fiber web/ the target surface is avoided,
even in cases the running of the fiber web is not smooth.
Also by the distance not being too close possible prob-
lems relating to accumulation of dirt between the nozzle
tip and the fiber web / the target surface etc. are mini-
mized. Thus, also web break risks are minimized. Addi-
tionally, the tolerance and positioning demands are de-
creased. The distance not being too long provides im-
proved controlling of the foam flow, as effects of gravity
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causing changes in orientation of the foam flow are min-
imized. The greater the distance of the foam flow is, the
more the gravity effects to the foam flow and might cause
curving of the flow, which causes uncontrollable contact
of the foam flow to the fiber web/the target surface. Thus
the defined distance provides that the foam flow is not
oriented too much towards perpendicular or backward
contact angle in relation to the direction of the fiber web
/ the target surface but instead is forward inclined in the
running direction of the fiber web/target surface. This also
provides, that capability of avoidance of the back flow is
improved, especially in cases where the flow amount of
the foam is large and/or the running speed of the fiber
web/the target surface is low. Also, disturbances in the
foam flow are minimized as the effects of the boundary
air layer to the foam flow are minimized. Further, space
savings are achieved, which provides advantages in view
of constructional details of the system.
[0030] According to an advantageous feature of the
invention the system is located at least in one of the fol-
lowing locations: a wire section or a press section or a
drying section or a sizing section or a coating section or
a calendering section of a fiber web production line. In
the fiber web production line, the sizing section, or the
coating section or the calendering section can be located
on- or off-line.
[0031] According to an advantageous feature of the
invention the angle can be set/adjusted by altering the
angle of the running direction of the fiber web / of the
target surface.
[0032] According to an advantageous aspect of the in-
vention the angle of the nozzle flow of the foam is less
than 90 degrees, advantageously 30-85 degrees. Advan-
tageously the angle of the nozzle flow is adjustable. Ad-
vantageously, the angle is set/adjusted by turning the
application device to the desired angle or turning the noz-
zle tip of the application device to the desired angle. Ad-
ditionally, the angle can be varied in case the application
is provided onto the fiber web during its run supported
by a roll or in case of indirect application via a roll by
moving the application device horizontally above the roll,
such that the foam flow meets the roll in a desired angle
on the roll surface location.
[0033] In the method and the system according to the
invention and its advantageous features the problem of
back flow is avoided as the contact angle of the curtain
to the passing fiber web is below 90 degrees, the sizing
substance flows in the running direction downstream.
Better curtain quality and evenness is achieved. Curtain
running window is larger, enabling higher speeds and
larger application amounts. The bulkiness of the fiber
web is increased when the sizing agent is applied in form
of foam. Also, the strength properties, especially ply-
bond strength, of the fiber web are improved due to the
uniform sizing agent distribution achieved by applying
the sizing agent in form of foam. In addition, internal
strength is improved due to application to the inner struc-
ture (i.e. between the plies) and due to good movability

and/or penetration of the sizing agent within the fiber web
layer in thickness direction. Thus, grammage of the fiber
web can be decreased as the critical strength properties
are achieved by better effect of the sizing agents. Further,
good retention is achieved due beneficial application to
the inner structure and cost-savings are achieved as
smaller amounts of sizing agent are needed as it is ap-
plied by foam and thus the sizing agent remains within
the fiber web and does not flush away with following water
removal steps. Additionally, good runnability properties
of the fiber web are achieved as misting and other spread-
ing as well as adherence to rolls and other components
of the sizing agent is minimized due to foam application
of the sizing agent causing good distribution and stability
of the sizing agent.
[0034] By the invention is achieved a robust and simple
application of a treatment substance, in which the sub-
stance is applied in form of foam, and in which the prob-
lems caused by the back flow are avoided and by which
a wider window for the running parameters of the foam
application are provided. Additionally, higher foam appli-
cation amounts and higher running speeds can be
achieved without deterioration of foam application quality
and evenness.

Brief description of the drawings

[0035] In the following the invention is explained in de-
tail with reference to the accompanying drawing to which
the invention is not to be narrowly limited.

In figures 1A-1B is shown schematically an advan-
tageous example of a system for applying a sub-
stance layer onto a moving fiber web by foam appli-
cation according to the invention.

In figure 2 is shown schematically another advanta-
geous example of a system for applying a substance
layer onto a moving fiber web by foam application
according to the invention.

In figure 3 is shown schematically yet another ad-
vantageous example of a system for applying a sub-
stance layer onto a moving fiber web by foam appli-
cation according to the invention.

In figure 4 is shown schematically an advantageous
example

Detailed description

[0036] During the course of the following description
like numbers and signs will be used to identify like ele-
ments according to the different views which illustrate
the invention and its advantageous examples. In the fig-
ures some repetitive reference signs have been omitted
for clarity reasons.
[0037] In figures 1A-1B is shown example of a system
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for applying a substance layer onto a moving fiber web
W directly by foam application. The example is also ap-
plicable in indirect application, in which the target surface
is a roll, a wire, a belt, a felt or like. The movement direc-
tion of the fiber web W is denoted in the figures by an
arrow S. The system comprises an application device
C10; C20; C30 for foam application. The application de-
vice C10; C20; C30 comprises a frame structure 11 with
a nozzle tip 15, which nozzle tip 15 has a nozzle opening
16. The nozzle opening 16 is a slot nozzle opening. Inside
the frame structure 11 are located chambers 12, 13 for
the foam substance F to be applied onto the moving fiber
web W in form of foam as a foam flow C through the
nozzle opening 16. The application device C10; C20; C30
comprises means 17 for turning the application device
C10; C20; C30 such that angle A, in which the foam flow
C through the nozzle opening 16 meets the fiber web W,
is set/adjusted. The application device C10; C20; C30
can also be mounted to a selected angle A fixedly. Ad-
vantageously, the angle A is less than 90 degrees, ad-
vantageously 30-85 degrees. The means 17 for turning
the application device C10; C20; C30 can be for example
a joint mechanism or a turning device. In the figures 1A
and 1B are shown examples of two different angles A.
[0038] In figure 2 is shown another example of a sys-
tem for applying a substance layer onto a moving fiber
web W by direct application by foam application. The
example is also applicable in indirect application, in which
the target surface is a roll, a wire, a belt, a felt or like. The
movement direction of the fiber web W is denoted in the
figures by an arrow S. The system comprises an appli-
cation device C10; C20; C30 for foam application. The
application device C10; C20; C30 comprises a frame
structure 11 with a nozzle tip 15, which nozzle tip 15 has
a nozzle opening 16. The nozzle opening 16 is a slot
nozzle opening. Inside the frame structure 11 are located
chambers 12, 13 for the foam substance F to be applied
onto the moving fiber web W in form of foam as a foam
flow C through the nozzle opening 16. The application
device C10; C20; C30 comprises means 18 for turning
the nozzle tip 15 of application device C10; C20; C30
such that angle A, in which the foam flow C through the
nozzle opening 16 meets the fiber web W, is set/adjusted.
Advantageously, the angle A is less than 90 degrees,
advantageously 30-85 degrees. The means 18 for turn-
ing the nozzle tip 15 of the application device C10; C20;
C30 can be for example a joint mechanism or a flexible
or turnable nozzle tip, or a nonsymmetric nozzle tip.
[0039] In figure 3 is shown another example of a sys-
tem for applying a substance layer onto a moving fiber
web W directly by foam application. The example is also
applicable in indirect application, in which the target sur-
face is a roll, a wire, a belt, a felt or like. In this example
the substance is applied onto the moving fiber web W
during its run on a roll 25. The movement direction of the
fiber web W and the roll 25 is denoted in the figures by
an arrow S. The system comprises an application device
C10; C20; C30 for foam application. The application de-

vice C10; C20; C30 comprises a frame structure 11 with
a nozzle tip 15, which nozzle tip 15 has a nozzle opening
16. The nozzle opening 16 is a slot nozzle opening. Inside
the frame structure 11 are located chambers 12, 13 for
the foam substance F to be applied onto the moving fiber
web W in form of foam as a foam flow C through the
nozzle opening 16. The application device C10; C20; C30
comprises means 19, 20 for moving and/or turning the
application device C10; C20; C30 such that angle A, in
which the foam flow C through the nozzle opening 16
meets the fiber web W, is set/adjusted. Advantageously,
the angle A is less than 90 degrees, advantageously
30-85 degrees. The means 19, 20 for turning and/ or
moving the application device C10; C20; C30 can be for
example moving rails or moving levers or arms. In this
example as the application device C10; C20; C30 is
moved the location, at which the foam flow C through the
nozzle opening 16 meets the fiber web W on the roll 25
is changed and thus the angle A is different. By the
dashed line is shown another example of the position of
the application device C10; C20; C30.
[0040] In figure 4 is shown an example of a forming
section for a multi-ply fiber web W, in this example for a
two-ply fiber web W. The forming section comprises a
headbox M10; M20 for each layer, from which the stock
suspension is fed to the forming unit for each layer W
beginning as single wire part comprising a wire 10 for the
bottom layer of the multi-ply fiber web W and a wire 20
for the top layer W of the multi-ply fiber web W, each wire
comprising rolls 12, 22 for guiding, tensioning and/or driv-
ing the wire 10; 20 as an endless loop. The headbox M10;
M20 can be single layer or multilayer headbox. The stock
suspension is first fed onto the wire 10; 20 and thereafter
a fiber web layer W formed of the stock on the wire is
guided past inside the loop of the wire 10; 20 located
water removal means 11; 15; 21; 25. Inside of the loops
of the lower and the upper wire 10; 20 at least one suction
means 15; 25 are located. The run of the wire 10; 20
during this water removal on the single wire part is at
least in the beginning substantially horizontal.
[0041] The top fiber web layer W of the multi-ply fiber
web guided on the wire 20 is after the single-wire part
guided as a downwards run towards the first wire 10 and
the runs of the wire 10 for the bottom layer and the wire
20 for the top layer are united by a combining roll 23 to
form a twin-wire part and the webs for the bottom layer
and the top layer are guided into a gap formed between
the wires 10; 20 forming the twin-wire part of the forming
unit. Web layers W have been joined together by a com-
bining roll 23 at the beginning of the twin-wire forming
part. Combining roll 23 is situated in the top layer wire
loop 20.
[0042] Application devices C10; C20; C30 are located
at the angle on the horizontal runs of the lower and the
upper wire loop 10; 20 for applying sizing agent advan-
tageously in form of foam by the application device onto
the fiber web layer W and to be in between at the layers
W of the multi-ply fiber web W in forming section. The
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angle is less than 90 degrees, advantageously 30-85 de-
grees. The application device C10; C20 is advantageous-
ly located opposite to a inside the wire loop 10, 20 located
suction device 15, 25. Also, more than one application
devices C10; C20; C30 can be used consecutively for
one fiber web layer.
[0043] Thus, the sizing agent applied in form of foam
by the application device C10; C20; C30 onto the layer
of the web is guided in between the layers. Advanta-
geously, after applying the sizing agent in form of foam
by the application device C10; C20; C30 its conveyance
and penetration into the web layer is assisted such that
the sizing agent is forwarded deeper into the web layer
on which the sizing agent is applied in form of foam by
guiding the foam to desired direction. In the example of
figure 4 the suction means 11 are provided inside the
lower wire loop 10 also after the web layers W are joined
by the combining roll 23 at the beginning of the twin-wire
forming part in order to assist the conveyance and pen-
etration of the sizing agent into the web layer.
[0044] After the joining of the layers the multi-ply fiber
web W is guided on the wire 10 supporting the bottom
side of the multi-ply fiber web as a single wire part during
which run support foils 16 located inside the wire 10 loop.
At this run is located another application device C30 for
applying substance in form of foam onto the fiber web W
is located at an angle. The angle is less than 90 degrees,
advantageously 30-85 degrees. The support foils 16 do
not deviate the run of the wire 10 only remove water from
the bottom surface of the wire 10 and support the run of
the wire 10 as the multi-ply fiber web is guided via suction
roll 13 towards a pick-up roll 41 for transferring the multi-
ply fiber web to a first press fabric 40 of a press section.
The press section also comprises a second press fabric
50 with a roll 51. The press fabrics 40, 50 comprise rolls
42, 52 for guiding, tensioning, and/or driving the fabrics
40; 50 as an endless loop. In the press section the multi-
ply fiber web is guided between the first press fabric 40
and the second press fabric 50 to a press nip formed
between a first press roll 45 and a second press roll 55.
Press nip even improves conveyance and penetration of
the sizing agent. After the press section the fiber web W
is guided to a drying section (not shown).
[0045] In the method at least one layer of the substance
in form of foam is applied onto the fiber web one-sidedly
or two-sidedly.
[0046] In the description in the foregoing, although
some functions and elements have been described with
reference to certain features and examples, those func-
tions and elements may be performable by other features
and examples whether described or not. Although fea-
tures have been described with reference to certain em-
bodiments or examples, those features may also be
present in other embodiments or examples whether de-
scribed or not.
[0047] Above only some advantageous examples of
the inventions have been described to which examples
the invention is not to be narrowly limited and many mod-

ifications and alterations are possible within the inven-
tion.

Claims

1. Method for applying at least one substance layer in
form of foam onto a moving fiber web (W) directly or
indirectly by foam application through at least one
opening of at least one nozzle opening (16) of a noz-
zle tip (15) of an application device (C10; C20; C30)
as a foam flow (C), characterized in that in the
method an angle (A), in which the foam flow (C)
through the nozzle opening (16) meets a target sur-
face, is less than 90 degrees, advantageously 30-85
degrees, which target surface is in direct application
the surface of the fiber web and in indirect application
the surface of a roll or of a belt or of a wire or of a
felt or of like.

2. Method according to claim 1, characterized in that
in the method the nozzle opening (16), through which
the at least one substance layer in form of foam is
applied onto the moving fiber web (W) directly or
indirectly by the foam application, is located at a dis-
tance of 10 - 200 mm, advantageously 20 -150 mm,
more advantageously 30 -100 mm, from the fiber
web / from the target surface.

3. Method according to claim 1 or 2, characterized in
that in the method the angle (A) is adjustable.

4. Method according to any of claims 1 - 3, character-
ized in that in the method the angle (A) is set/ad-
justed by turning the application device (C10; C20;
C30).

5. Method according to any of claims 1 - 3, character-
ized in that in the method the angle (A) is set/ad-
justed by turning the nozzle tip (15) of the application
device (C10; C20; C30).

6. Method according to any of previous claims, char-
acterized in that in the method the substance is
applied onto the fiber web (W) during a run of the
fiber web (W) on a roll (25) and that the angle (A) is
set/adjusted by moving the application device (C10;
C20; C30) in respect of the roll (25) or in the method
the substance is applied onto the fiber web (W) in-
directly via a roll (25) and that the angle (A) is set by
moving the application device (C10; C20; C30) in
respect of the roll (25).

7. Method according to any of previous claims, char-
acterized in that in the method the substance is
applied onto the fiber web during a run of the fiber
web supported by a suction box.
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8. Method according to any of previous claims, char-
acterized in that in the method running and operat-
ing parameters of the foam application are foam flow
rate defined by volumetric flow rate or mass flow rate,
foam air content or density, running speed of the
fiber web and impact angle of the foam flow, that the
foam air content is advantageously 100-250 g/l, i.e.
the air content is advantageously 75-90%.

9. Method according to any of previous claims, char-
acterized in that at least one layer of the substance
in form of foam is applied onto the fiber web one-
sidedly or two-sidedly.

10. Method according to any of previous claims, char-
acterized in that the substance to be applied in form
of foam is sizing or coating agent, which comprises:
binder (e.g. starch, synthetic or bio-based polymer
latexes, polyvinyl acetate PVA, polyvinyl alcohol
PVOH, carboxy methyl cellulose CMC) or mixture of
binders, and foaming agents.

11. System for applying a substance layer onto a moving
fiber web (W) directly or indirectly by foam applica-
tion comprising an application device (C10; C20;
C30) comprising at least one nozzle tip (15) with at
least one nozzle opening (16) for a foam flow (C),
characterized in that the system comprises means
(17; 18; 19,20) configured to set/adjust an angle (A),
in which the foam flow (C) through the nozzle open-
ing (16) meets a target surface to less than 90 de-
grees, advantageously 30-85 degrees, which target
surface is in direct application the surface of the fiber
web and in indirect application the surface of a roll
or of a belt or of a wire or of a felt or of like.

12. System according to claim 11, characterized in that
the nozzle opening (16) is at a distance of 10 - 200
mm, advantageously 20 - 150 mm, more advanta-
geously 30 - 100 mm, from the fiber web / from the
target surface.

13. System according to claim 11 or 12, characterized
in that the means (17; 18) for setting/adjusting the
angle (A), in which the foam flow (C) meets the target
surface, comprise a joint mechanism or a turning de-
vice.

14. System according to claim 11 or 12, characterized
in that the means (19, 20) for setting/adjusting the
angle (A), in which the foam flow (C) meets the fiber
web (W), comprise moving rails or moving levers or
arms.

15. System according to any of claims 11 - 14, charac-
terized in that the system is located at least in one
of the following locations: a wire section or a press
section or a drying section or a sizing section or a

coating section or a calendering section of a fiber
web production line.
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