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(67)  The invention relates to a method for applying
a substance to generate at least one web layer of a fiber
web, in which method a substance mixture or suspension
or dispersion or solution is applied on a moving surface
by at least one spraying and atomizing means. In the
method the at least one web layer of fiber web is gener-
ated on to moving surface by providing an atomized sub-
stance spray comprising fiber particles by the at least
one spraying and atomizing means to apply the sub-
stance mixture or suspension or dispersion or solution
flow as a high viscosity and high consistency mixture or
suspension or dispersion or solution, which has the con-
sistency over 5 %. In the method the substance flow is
sprayed and atomized by the at least one spraying and
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Method and arrangement for a fiber web production line

atomizing means comprising at least one rotary applica-
tion means and fiber web is generated partly or complete-
ly by applying in contactless manner fibrous substance
in form of mixture or suspension or dispersion or solution.
The invention also relates to an arrangement for applying
a substance to form at least one web layer of a fiber web,
which arrangement comprises at least one spraying and
atomizing means and moving surface. The arrangement
comprises at least one rotary application means for
spraying and atomizing the substance mixture or sus-
pension or dispersion or solution with high viscosity and
high consistency, in which the mixture or suspension or
dispersion or solution comprises fibers or fibrous parti-
cles and has the consistency over 5 %.
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Description

[0001] The present invention relates to a method and
an arrangement for afiberweb production line. Especially
the invention relates to a method for applying a substance
to generate at least one web layer of a fiber web. More
especially the invention relates to a method according to
the preamble of claim 1 and to an arrangement according
to the preamble of claim 6.

[0002] As known from the prior art fiber web producing
processes typically comprise an assembly formed by a
number of apparatuses arranged consecutively in the
process line. A typical production and treatmentline com-
prises a head box, a forming 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/or sections for finishing the fiber web,
for example, a pre-calender, a sizer, a coating section,
a final-calender. The production and treatment line also
comprises at least one slitter-winder for forming customer
rolls as well as a roll packaging apparatus. In this de-
scription and the following claims by fiber webs are meant
for example a paper and board webs.

[0003] In atomization and spraying technology a term
spray means a system of liquid droplets in gaseous phase
i.e. a liquid-air mixture or dispersion, which is provided
by atomization process. Further, the sprayed liquid may
comprise a solution or mixture of several liquids or fluids.
In addition, spray may contain solid particles, for example
as a result of atomizing solid containing mixtures or sus-
pensions or dispersions or solutions.

[0004] Spraying process comprises from two sub proc-
esses, namely the atomization process itself and the
spray particle transfer process to the object surface. The
atomization processi.e. disruption of liquid or solid phase
into smaller particles or droplets is typically based on
aerodynamic shear forces and friction between sprayed
material and other medium, typically surrounding gas.
Speed differences between the two mediums are created
in various ways, like by hydraulic pressure in pressure
nozzles and by pneumatic air pressure in air atomization
nozzles. In the atomization processes, the sprayed liquid
is influenced by cohesive forces resisting droplet forma-
tion. The disruptive forces, like shear forces or inertial
forces created by the atomizer tend to break the contin-
uous liquid phase, and as soon as disruptive forces are
greater than the cohesive forces droplets are formed.
The fluid viscosity and surface tension have an effect on
the droplet formation and spray generation.

[0005] The othersubprocess inthe spraying, the spray
particle transfer to the object surface, utilize typically
means, like guiding air flows or assisting electrostatic
charge fields, to control spray jet shape, movement and
setting to the target surface.

[0006] Prior art known atomizers include for example
a single fluid hydraulic pressure nozzle, a two-fluid gas
atomizing nozzle, a centrifugal or rotary atomizer, an ul-
trasonic atomizer and an electro hydrodynamic atomizer.
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In hydrodynamic pressure atomization with single fluid
nozzles the liquid is accelerated by liquid’s own pressure,
and the liquid’s speed, kinetic energy and friction against
surrounding medium are the driving mechanisms of at-
omization. In pneumatic or gas assisted atomization with
two-fluid nozzles the atomizing gas flow is accelerated
and injected adjacent to the atomized fluid. The mixing
of airand gas can be eitherinternal orexternal. The speed
difference, friction and shear forces between the two me-
diums are main mechanisms of atomization. In centrifu-
gal, or rotary, atomization the fluid is applied on a fast
spinning disk or wheel, where fluid picks up momentum
as the centrifugal force accelerates the fluid, and fluid
flows towards the outer edge of the disk, where eventually
the droplet formation and atomization takes place at as
the fluid leaves the disk.

[0007] Infiber web production itis known to apply sub-
stances onto the fiberweb in a spray form by fluid nozzles.
For example water, chemicals, diluted solutions of starch,
coating substances are applied onto or into the fiber web
by nozzles. In order to provide a smooth and even applied
layer the substance spray is atomized by utilizing hydro-
dynamic or pneumatic atomizing principle, typically using
an array of several nozzles. Fluid nozzles are limited in
flow rate to certain values and prone to wear and to spray
quality deterioration, particularly if spraying substance
containing solid hard particles, like coating pigments, fill-
ers and other minerals. One problem related to nozzle
sprays is thus the wear of nozzles, particularly when
spraying mixtures or suspensions or dispersion or solu-
tions containing hard solid particles, such as minerals.
Typically, pulp mixture or suspension or dispersion or
solution contains fillers, pigments and other hard inor-
ganic particles like sand and other impurities coming for
example from the recycling process.

[0008] Typically in fiber web production the fiber web
is formed on a forming section after the head box, which
feeds the fiber suspension to a moving wire. The task of
the forming section is to remove water from the suspen-
sion fed by the headbox keeping a good formation. The
consistency of fiber suspension fed onto the forming sec-
tion is usually 1% and, after the forming section, the con-
sistency of the web formed on the forming section is usu-
ally 18- 20 %. The higher feeding consistency usually
makes the formation worse, which has a negative effect
on web end properties. Thus, higher feeding consisten-
cies than 1.5 % are avoided in the typical fiber web pro-
duction.

[0009] InUS patent6237525 is disclosed an ultrasonic
atomizer apparatus for coating fiber webs with a large
areavibrating plate to provide increased atomizing power
and atomized throughput flow rate.

[0010] In US patent 3475198 is disclosed a rotary at-
omizing process and dispensing equipment for applying
liquid binders in manufacturing of nonwoven fiber webs.
This known process is for treating a loose fiber structure
in a web, in which the fibers should not be disturbed by
air flows, and for applying high viscous liquid binders that
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are hard to atomize, like starch and polyvinyl-acetate. In
this known arrangement arotary atomizer is used to avoid
problems of nozzle clogging and to increase obtained
flow rate with use of high voltage electrostatic field for
improving spray particle transfer efficiency.

[0011] In patent application publication US
2001/0048976 is disclosed a method and device for
spray application of coating medium in liquid, powdered
or solid form into a moving web, for example a paper or
board web, in which as spray device a single fluid nozzle,
a two-fluid nozzle or a rotary disk applicator is used and
the spray transfer is enhanced by electric forces created
by charging device.

[0012] In US patent 3484275 is disclosed a method of
applying coating to moving, for example paper web by
electrostatic deposition, in which atomized coating is
transferred under influence of electrostatic forces and
atomizing can be done for example by a rotating disk.
[0013] In US patent 6866207 is disclosed a swirling
gas atomizer for dispensing liquids and highly viscous or
otherwise difficult to dispense solutions of liquids and sol-
ids to a mist with desired properties. An apparatus is dis-
closed for spraying of liquids and solution containing solid
particles such as paper fibers and fillers for high consist-
ency paper manufacturing, paper surface treatments,
mixing of chemicals and chemical reactions. The appa-
ratus allows web forming in the paper machines with con-
sistencies reaching up to 15%. The atomizer comprises
elongated tubing, an intake orifice disposed on one end
of the tubing, a nozzle assembly affixed to the opposite
end of the tubing, a first nozzle element extending from
the nozzle assembly at an angle with respect to the axis
ofthe tubing, a swirlwheel and cone former concentrically
disposed with respect to the tubing and adopted to re-
ceive propellant gas from the first nozzle element, and
the cone former comprising a swirl ledge angled inwardly
with respect to the axis of the tubing.

[0014] In US patent 7217342 is disclosed a process
that can utilize current paper manufacturing facilities by
adding consecutive spray apparatuses that can make
and/or enhance the manufacture of a multitude of specific
paper product on-line, or improve the properties of al-
ready formed paper products with consequent spraying
steps on-line or off-line. An apparatus is disclosed for
paper making comprising a spray box, a paper web sub-
strate moveable below the spray box, multiple nozzles
mounted inside the spray box for cross-sectional profiling
achieved by means of each nozzle spraying a controlled
amount or suspended solids including fibers, minerals
and chemicals onto the substrate, the spray box including
a substrate entry point and a substrate exit point, the
entry and exit points comprising respectively adjustable
entry and exit gaps disposed above the substrate, aero-
sols emitting from the nozzles, means to remove the aer-
osols from the spray box, a device for smoothening the
surface characteristics of the suspended solids having a
distal end, the distal end being adjacent a point on one
side of the substrate, a rolled disposed on the other side
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of the substrate and in abutment therewith, and the ad-
jacent point being space laterally along the substrate
from the location of the abutment.

[0015] The main problem in the known applications in
spraying solid containing mixtures or suspensions or dis-
persions or solutions in practical paper and board pro-
duction is the limited nozzle flow capacity. Currently, the
best air atomizing nozzles producing acceptable spray
quality have mass flow rate about 0.5 kg/minute (0.008
kg/s) per nozzle. For example, forming a 5 g/m2 (dry)
material layer in a fiber web with a speed of 1200 m/min
require dry mass flow 0.1 kg/s per meter in width; applying
same dry material amount in a mixture or suspension or
dispersion or solution of 15 % consistency, the material
flow is 0.67 kg/s per meter in width. This means that about
80 nozzles per meter in width are needed. This is the
most optimistic case, in practice the realistic consistency
is about 8 %; therefore the amount of nozzles will in-
crease to 150 pcs / m. Of course, this amount of nozzles
would be arranged in several rows, but still this leads to
very complicated and large nozzle systems.

[0016] Another problem with the conventional nozzles
is the limited operating range regarding the consistency
and viscosity. The practice has shown that high viscosity
liquid materials, like starch solutions can be sprayed typ-
ically up to viscosity of 50-100 cP by using low pressure
air atomizers. The high pressure hydraulic nozzles can
however spray higher viscosity and consistency sub-
stances, for example coating colors up to 60% consist-
ency.

[0017] Yet another problem of the used spray nozzles
is narrow coverage area. Typically, large number of spray
nozzles need to be assembled dense array, effective di-
vision in machine cross direction being for example only
20-50 mm.

[0018] The high consistency fiber mixtures or suspen-
sions or dispersions are difficult to pump and atomize,
since the fibers tend to form a networked structures. If
the flow speed is too low, plugging may result and fluid-
ization is necessary before pumping or spraying.
[0019] Fibercontaining mixtures or suspensions or dis-
persions or solutions have typically very high viscosity
and they have shear thinning character. In measure-
ments done (measured by the Brookfield viscometer at
100 rpm, using spindle no 2 ), typical viscosity has been
found to be clearly over 100 cP, typically 500 - 10000 cP
or even more, at consistency of 5 %.

[0020] Due to these above mentioned reasons, it has
not been possible to apply fiber containing substances
athigh consistency, typically over 5%, or at high viscosity,
typically 100 - 1000 cP or more. As mentioned above,
spraying and atomizing applications in fiber web produc-
tion are limited due to low flow rate (about 0.5 I/min per
nozzle), usable consistency (typically below 5-8% for air
atomizing nozzles) and viscosity (below about 100 cP).
The substances applied by fluid nozzles have thus in
practice been applied as low consistency mixtures or sus-
pensions or dispersions or solutions of water.
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[0021] In practice coating and sizing mixtures, suspen-
sions or solutions have been applied by using contact
applying methods. Disadvantage in these contact apply-
ing methods is high cost of the equipment needed and
lower runnability of the fiber web.

[0022] An object of the presentinvention is to create a
new method and a new arrangement for applying sub-
stances, which have high consistency, over 5 %, advan-
tageously over 10%, in form of mixture or suspension or
dispersion or solution, to generate at least one web layer
of a fiber web.

[0023] Furthermore an object of the present invention
is to provide method and arrangement for applying sub-
stances in fiber web production that is utilizable in gen-
erating of the fiber web.

[0024] In order to achieve the above objectives the
method for applying a substance to generate at least one
web layer of a fiber web is mainly characterized by the
features of the characterizing part of claim 1. The ar-
rangement for applying a substance to generate at least
one web layer of a fiber web is in turn mainly character-
ized by the features of the characterizing part of claim 6.
Further advantageous aspects and features of the inven-
tion are presented in the dependent claims.

[0025] In this description and the following claims by
fiber and fiber containing material is meant substance
comprising fibers, fiber-like materials of natural or syn-
thetic origin, fine fractions of fibers, screened to suitable
coarseness, nanocellulose in its various forms, NFC (na-
nofibrillated cellulose); MFC (microfibrillated cellulose),
refined or beaten pulps, chemically or mechanically proc-
essed pulps. The fiber containing material may also com-
prise for example fillers, pigments and binders. It should
also be noted that a layer of a fiber web in this description
and the claims is used mainly in the meaning of the man-
ufacturing sense of the fiber web and thus in the finished
fiber web product a layer is not necessarily visible or sep-
arable and the layers may not have a distinct border as
two layers may have combined layer structure in between
of them.

[0026] According to the invention in the method for ap-
plying a substance to generate at least one web layer of
afiber web, a substance in form of mixture or suspension
or dispersion or solution is applied on a moving surface
by at least one spraying and atomizing means. In the
method the at least one web layer of fiber web is gener-
ated on to moving surface by providing by the at least
one spraying and atomizing means an atomized sub-
stance spray comprising fiber and/or fibrous particles to
apply substance mixture or suspension or dispersion or
solution flow as a high viscosity and high consistency
mixture or suspension or dispersion or solution, which
has the consistency over 5%, preferably over 10%, and
the substance flow is sprayed and atomized by an appli-
cator comprising at least one rotary application means
and that fiber web is generated partly of completely by
applying fiber containing substance in form of mixture or
suspension or dispersion or solution by a contactless
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method.

[0027] According to the invention the arrangement for
applying a substance to generate at least one web layer
of a fiber web comprises at least one atomizing means
and moving surface and at least one rotary application
means as an applicator for spraying and atomizing the
substance of mixture or suspension or dispersion or so-
lution with high viscosity and high consistency, in which
the substance contains fiber particles and/or fiber-like
particles and has consistency over 5%, preferably over
10%.

[0028] In the method and the arrangement according
to the invention the materials to be applied with a rotary
atomizer are in the form of mixtures or suspensions or
dispersions or solutions containing fiber and/or fibrous
particles and organic or inorganic solid particles, in par-
ticular other fiber web raw material components.

[0029] In the method advantageously the at least one
rotary application means is a rotary atomizer, which cre-
ates mist-like substance flow based on centrifugal forces
and atomizing is provided by the rotational movement
creating high speed to the substance. The centrifugal
forces, and the atomization, can be provided in the rotary
applicator by various rotating elements, such as rotor,
disk, cup, bowl, blade wheel, vaned wheel, impeller, po-
rous wheel or similar element.

[0030] Inrotary disk atomizers the substance to be at-
omized is applied on a rotating disk or wheel or corre-
sponding rotating element, which is rotated at high
speed, which in turn accelerates the liquid and discharg-
es spray at the disk edge. Droplet size in atomizing can
be controlled by the rotational speed. The rotating ele-
ments may have various designs. Rotary bell cup atom-
izers comprise a rotary disk atomizer with bell shaped
cup inside of which cup liquid to be atomized is supplied.
When the cup is rotated centrifugal forces push liquid film
along the cup surface towards the outer edge, where
liquid is ejected as small droplets and spray is created.
The spray can be additionally controlled by shaping air
or by electrostatic assistance.

[0031] Accordingtoanadvantageous feature as rotary
application means a rotary disk atomizer or a rotary bell
cup atomizer is used high viscosity fluid can be atomized
and a high flow rate is provided. Also high consistency
fluids can be atomized; the solid content can be up to 70
% and thus less water needs to be removed and dried
and energy savings are achieved.

[0032] According to anadvantageous feature rotary at-
omizer contains at least one rotating element, which is
for example aflat disk, a bowl, a cup, animpeller, a vaned
wheel or a porous wheel.

[0033] According to one advantageous feature of the
invention, the substance to be applied to web contains
atleasttwo ofthe following materials: organic orinorganic
fibers, organic or inorganic fillers, pigments and binders,
solvent fluids (like water) and additional materials like
chemicals needed in fiber web making.

[0034] According to one advantageous feature of the
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invention, the fibers are the main component of the ap-
plied mixture, which is in the form of mixture or suspen-
sion or dispersion at 5 - 25 % consistency.

[0035] According to one advantageous feature of the
invention, the substance applied contains fibers of fol-
lowing kind: shortfibers, long fibers; nanosellulose fibers,
nanofibrillated cellulose (NFC); microfibrillated cellulose
(MFC); mechanical pulp or chemical pulp or combination
of them, or recycled fibers.

[0036] In the method according to the invention high
flow rate for spraying to substance to be applied is ad-
vantageously used. The flow rate is 0.5 - 1000 kg/min
per applicator unit. In spraying thin surface layers the
flow is advantageously 0.5-10 kg/min, in forming single
web layers the flow is advantageously 10-100 kg/min and
in forming thick main bulk layers or the whole web struc-
ture the flow is 100 - 1000 kg /min.

[0037] In connection with the invention advantageous-
ly uniformity and particle size of atomization is controlled
by controlling the rotation speed of the rotating applica-
tion means. In the method according to the invention the
droplet size for the atomized fluid substance is about 20
- 200 wm, advantageously 30 - 100 um. When applying
fluid-like substances containing larger solid particles, like
fiber mixtures or suspensions or dispersions, the solid
phase particle size in the spray remains unchanged, but
the fluid phase is atomized to smaller particles, typically
to 20- 200 pm droplets.

[0038] Advantageously all layers of the fiber web are
generated by rotary application means. In this case the
fiber orientation of the fiber web is largely random and
isotropic material properties are achieved. This is very
beneficial regarding the dimensional stability, particularly
by reducing the sheet curling and dimensional changes
in CD and MD directions of paper sheets.

[0039] Advantageously when less than all layers are
generated according to this advantageous aspect at least
the one layer is generated according to this aspect by
using rotary application means and other layers can ad-
vantageously be generated by conventional means like
wet forming or alternatively, by air laid forming, or foam
forming, by which a very porous web is achieved.
[0040] According to an advantageous feature the sub-
stance comprising fibers and possible additives is applied
as a mixture or suspension or dispersion by the rotary
application means on to a moving surface for example
on to the forming wire or directly on the fiber web. Ac-
cording to an advantageous feature on the other side of
the moving surface in relation to the rotary application
means suction means, like vacuum box, can be provided.
[0041] When generating a web layer or layers of the
fiber web in accordance with this advantageous aspect
a fluffy and bulky fiber web is produced. When generating
more than one web layer in accordance with advanta-
geous aspects of the invention a layered structure of a
fiber web with web layers of different properties can be
provided by applying with successive rotary application
means substances of different compositions.
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[0042] Also, when generating all layers of the fiber web
according to this aspect, the head-box is no longer need-
ed in the fiber web production line.

[0043] According to an advantageous feature a high
viscosity barrier layer is applied as water mixture or sus-
pension or dispersion or solution of high solids content
and high viscosity by the rotating application means on
the fiber web. The barrier layer is a thin, dense polymer
layer and it comprises for example polymers, like poly-
olefin or polyethylene, polypropylene, PVOH or PVA or
special polymers or nanocellulose in various forms.
[0044] The application by the rotary application means
can be direct i.e. the substance is applied directly on the
fiber web or indirect i.e. the substance is first applied on
a moving surface, for example wire, felt, belt, metal belt,
or on a roll, from where the substance is later transferred
to the fiber web.

[0045] According to an advantageous feature the ap-
plied substance is heated before applying it by the rotary
application means, which results as better flattening, set-
ting and faster drying of the applied layer.

[0046] According to an advantageous feature, sub-
stance is mixed with another substance in the applicator’s
rotor element, providing a local mixing process in the
applicator. For example, a fast reactive chemical can be
mixed as the last stage just before atomization and ap-
plication on to the web. Rotary element works as a rotary
mixer and a chemical reactor. The mixed substances are
fed to the mixer through separate feed lines. Second
mixed substance can be for example liquid, filler, fiber,
chemical etc.

[0047] According to an advantageous feature of the
invention, as soon as the applied substance is atomized
and dispensed from the atomizer, applied substance
starts drying due to water evaporation while still being
airborne, and at least partly dries before the substance
is laid at the fiber web. The evaporation is enhanced by
the heating, and droplet size control.

[0048] According to one aspect of the invention, the
substance is applied to the fiber web, which is a tissue
web, a paper web or a board web, or specialty paper or
specialty board product.

[0049] Furthermore the method and arrangement ac-
cording to the invention is advantageously utilized for ap-
plying substances in the fiber web production in coating
or sizing of fiber web by a layer of coating containing
fibrous or fiber based materials. According to one advan-
tageous feature of the invention, the coating color is the
main component of the applied substance, which is in
the form mixture or suspension or dispersion or solution
at 5 - 70 % consistency. According to one aspect of the
invention, the sizing agent is the main component of the
applied substance, which is in the form liquid mixture or
suspension or dispersion or solution of sizing agents at
5 - 30% consistency.

[0050] By the invention and its advantageous aspects
and features several advantages are achieved. The in-
vention provides for an effective means for applying a
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substance of high consistency and high viscosity by
spraying and atomizing. The amount to be sprayed can
be controlled independently by infeed flow rate. The par-
ticle size of atomized spray can be controlled separately
by the rotation speed of the rotary element. The arrange-
ment construction needed for the method is simple, ba-
sically only pressurized air or gas and an inlet piping to
the rotary application means are needed. The invention
also provides for high consistency and viscosity forming
possibilities with better retention and less circulation wa-
ter. Also new types of fiber web products can be pro-
duced, for example replacing pigment coating by fiber
containing coatings. Further advantages are achieved
as the nozzles of advantageously used rotary atomizers
are not sensitive to plugging or wearing, which results
savings in downtime of machine, maintenance work and
cost.

[0051] In the inventive method and arrangement the
at least one spraying and atomizing means provides an
advantageous atomizing system having higher through-
put flow rate than conventional fluid nozzle technology,
being over 0.5 kg/min per nozzle, favorably 0.5-10
kg/min, particularly favorable 10-100 kg/min and in ex-
tremely demanding applications 100-1000 kg/min per
nozzle, enabling to spray materials at high flow rate to
generate at least one web layer of the fiber web, making
spray forming a realistic option, and additionally reducing
the number of nozzles and saving assembly space. Fur-
thermore the advantageous atomizing system atomizes
high consistency and high viscosity substances, like lig-
uids and liquid-solid systems, mixtures or suspensions
or dispersions or solutions and the like, effectively to gen-
erate at least one web layer of the fiber web, the consist-
ency of the said substances being over 5 %, advanta-
geously over 15 % and even over 20 %, said materials
being applied on to a moving surface, for example on to
afiber web machine fabric or onthefiber web. Particularly
the invention provides for a new kind of manufacturing
and finishing processes of fiber webs, as well as manu-
facturing completely new value added fiber products, pro-
duced efficiently in large volumes in web like manner.
Generally by having an atomizer with ability to atomize
high consistency and high viscosity mixtures or suspen-
sions or dispersions or solutions, having high atomizing
throughput flow rate, being installable in compact way in
small space, having low feed line pressure, being insen-
sitive to applicator clogging and dirt build-up and fouling
and being easy to clean many advantages are achieved.
[0052] The invention is utilizable in fiber web produc-
tion for different types of end products, for example for
packaging boards with bulky or multi-layer structure or
lamination or barrier layers, for liquid and household
packaging boards with barrier layer or polymer coatings,
high quality surface and lacquering, for beverage and
food packaging boards with barrier layers and high
strength, for cosmetic and luxury boards with lacquering,
barrier layers, polymer coatings or lamination layers, for
pharmaceutical and other special packaging boards with
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barrier layers or lamination, for decorative boards with
special coatings or painting like effects and for graphical
papers and boards. In particular, the invention is appli-
cable in producing bulky paper, board or tissue webs.
[0053] The invention can also be utilized in finishing
the fiber web, in which at least one web layer of the fiber
web has been provided according to the invention such
that a layer of coating or sizing substance is applied on
to the fiber web by at least one rotary application means
and provide the fiber web thus with a sizing or coating
substance, preferably of high consistency and high vis-
cosity. The coating substance comprises pigment, bind-
ers, fillers and solvent and is applied as water mixture or
suspension or dispersion with high solids content and
high viscosity. The sizing substance comprises starch or
latex or other sizing agents and it is applied as water
mixture or suspension or dispersion or solution. The siz-
ing or coating substance can also be applied by several
successive rotary means to create a layered sizing or
coating on the fiber web.

[0054] The rotary application means is provided in lo-
cation/-s of the fiber web production line depending on
the desired purpose of the application and the application
is advantageously done in forming section of the fiber
web productionline. Informing section is advantageously
produced the main layers of the fiber web by the rotary
application means and in pressing or drying section an
additional layer can be applied. In the finishing section
advantageously the fiber web is sized and/or coated by
the rotary application means

[0055] In the following the invention is explained in
more detail with reference to the accompanying drawing
in which

Infigure 1 is schematically shown one example of arotary
application means,

In figure 2 is schematically shown another example of a
rotary application means,

In figure 3 is schematically shown an example of part of
a fiber web production line with arrangements according
to examples of the invention and

In figure 4 is schematically shown another example of
part of a fiber web production line with arrangements ac-
cording to examples of the invention.

[0056] In the following description by same references
are referred to same or corresponding parts or part-com-
ponents of the examples unless otherwise mentioned.
[0057] Infigure 1 is schematically shown one example
of a rotary application means 10, which is a rotary disk
atomizer and comprises a disk 11 that is arranged rotat-
ably on a shaft 12. The rotary disk atomizer further com-
prises an actuator 13 for providing the rotational move-
ment of the disk 11. Substance to be applied is supplied
on the rotating disk 11 by afluid tube 15 or corresponding
inlet channel. The control means 14 controls the rotation
speed of the disk 11 by controlling the actuator 13 and
the control means 16 controls the substance amount to
be supplied on the disk 11. When the substance to be
applied to generate the fiber web or to be applied on to



11 EP 2 772 584 A1 12

the fiber web has been supplied via the fluid tube 15 on
the rotating disk 11, centrifugal forces spray and atomize
the substance over the edge of the disk and to the desired
moving surface, for example on to a forming wire or on
the fiber web.

[0058] Infigure 2 is schematically shown one example
of a rotary application means 10, which is a rotary bell
cup atomizer and comprises a bell cup 17 thatis arranged
rotatably on a shaft 12. The rotary disk atomizer further
comprises an actuator 13 for providing the rotational
movement of the bell cup 17. Substance to be applied is
supplied to the bell cup 17 by a fluid tube 15 or corre-
sponding inlet channel. The control means 14 controls
the rotation speed of the bell cup 17 by controlling the
actuator 13 and the control means 16 controls the sub-
stance amount to be supplied in to the bell cup 17. When
the substance to be applied to generate the fiber web or
to be applied on the fiber web has been supplied via the
fluid tube 15 to the bell cup 17, centrifugal forces transfer
the substance on the inner surface of the bell cup 17
towards the edge, and throw the substance over the
edge, atomizing and spraying the substance to the de-
sired moving surface, for example on to a forming wire
or on the fiber web.

[0059] Infigures 3 and 4 is schematically shown some
locations of a fiber web production line where the ar-
rangement according to the invention can be located and
where the method according to the invention can be uti-
lized.

[0060] Inthe example of figure 3 rotary atomizers 101,
102, 104, 104 each are located to atomize and spray
fiber substance to generate respective web layers W1,
W2, W3, W4 of the fiber web. The first rotary atomizer
101 is located such that it sprays the substance on to a
moving wire 20 to generate first web layer W1 or the fiber
web. The moving wire 20 can be for example a forming
wire type of wire and it has been arranged as a continu-
ous, moving loop guided by its guide rolls. The following
rotary atomizers 102, 103 spray the fiber substance to
generate next web layers W2, W3. The fourth rotary at-
omizer 104 is also as the first rotary atomizer 101, ar-
ranged to spray fiber substance on to a wire 30, which
then transfers the respective web layer W3 on to the fiber
web. In press section 40 the web layers W1, W2, W3,
W4 are pressed to remove water and in dryer section 50
the fiber web is dried. Inside the wire 20, 40 loops vacuum
devices can be arranged for suction to improve the sta-
bility of the web layer W1, W4 on the wire 20, 30 and also
if needed to remove water.

[0061] In the example of figure 4 rotary atomizers 10
are located to atomize and spray fiber substance to gen-
erate web layers of a fiber web W. The first web layer is
generated by a head-box 60 and the first rotary atomizer
10ais located such that it sprays the substance on to the
moving fiber web W supported by a forming wire 20 to
generate next web layer. The moving wire 20 can be for
example a forming wire type of wire and it has been ar-
ranged as a continuous, moving loop guided by its guide
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rolls. The following rotary atomizer 10b spray the fiber
substance to generate next web layer, which is also ar-
ranged to spray fiber substance on to a wire 30, which
then transfers the respective web layer on to the fiber
web W. Inside the wire 20, 40 loops vacuum devices can
be arranged for suction to improve the stability of the web
layer W1, W4 on the wire 20, 30 and remove water. In
press section 40 the web layers are pressed to remove
moisture and in dryer section 50 the fiber web is dried.
Further web layers are generated after the dryer section
50 by further rotary atomizers 10c and 10d. In this exam-
ple the first rotary atomizer following the dryer section 50
sprays the fiber substance directly on to the fiber web
and the next rotary atomizer generates first the layer on
to the wire 70, which transfers the layer on to the fiber
web. The substance to be sprayed after the dryer section
50 can be for example a sizing or coating substance with
fiber or fiber-like particles. Each rotary atomizer 10 com-
prises one or more atomizing and spraying units. In the
example of this figure the rotary atomizers 10a and 10b,
comprise several units. It should be understood that the
process line layout, the locations and the number of rotary
units are only examples of possible implementations.

Claims

1. Method for applying a substance to generate at least
one web layer of a fiber web, in which method a sub-
stance mixture or suspension or dispersion or solu-
tion is applied on a moving surface by at least one
spraying and atomizing means, characterized in,
that in the method the at least one web layer of fiber
web is generated on to moving surface by providing
an atomized substance spray comprising fiber par-
ticles by the at least one spraying and atomizing
means to apply the substance mixture or suspension
or dispersion or solution flow as a high viscosity and
high consistency mixture or suspension or disper-
sion or solution, which has the consistency over 5
%, that in the method the substance flow is sprayed
and atomized by the at least one spraying and at-
omizing means comprising at least one rotary appli-
cation means and that fiber web is generated partly
or completely by applying in contactless manner fi-
brous substance in form of mixture or suspension or
dispersion or solution.

2. Method according to claim 1, characterized in, that
in the method by the rotating application means the
substance flow is applied in mist-like form and the
droplet size of the fluid component in the substance
flow is 20- 200 pm.

3. Method according to claim 1 or 2, characterized in,
that in the method the at least one rotary application
means is a rotary atomizer, which creates the mist-
like substance flow based on centrifugal forces and
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atomizing is provided by the rotational movement
creating high speed to the substance mixture or sus-
pension or dispersion or solution.

Method according to claim 3, characterized in, that
in the method high flow rate for spraying to substance
to be applied is provided, which flow rate is 0.5 - 1000
kg/min and advantageously 0.5-100 kg/min per noz-
zle.

Method according to any of the previous claims,
characterized in, that in the method the applied
substance is heated before applying it by the rotary
application means.

Arrangement for applying a substance to form at
least one web layer of a fiber web, which arrange-
ment comprises at least one spraying and atomizing
means and moving surface, characterized in that
the arrangement comprises at least one rotary ap-
plication means for spraying and atomizing the sub-
stance mixture or suspension or dispersion or solu-
tion with high viscosity and high consistency, in
which the mixture or suspension or dispersion or so-
lution comprises fibers or fibrous particles and has
the consistency over 5 %.

Arrangement according to claim 6, characterized in
that the at least one rotary application means is a
rotary atomizer, which creates the mist-like sub-
stance flow based on centrifugal forces and atomiz-
ing is provided by the rotational movement creating
high speed to the substance.

Arrangement according to claim 6 or 7, character-
ized in that the rotary atomizer is a rotary wheel
atomizer, a rotary disk atomizer or a rotary bell cup
atomizer.

Arrangement according to any of claims 6 - 8, char-
acterized in that the arrangement further comprises
heating means located before the rotary application
means for heating the substance mixture or suspen-
sion or dispersion or solution before its application.

Arrangement according to any of claims 6 - 9, char-
acterized in that the rotary application means are
located in the fiber web production line depending
on the desired purpose of the application, advanta-
geously informing section of the fiber web production
line.

Arrangement according to any of claims 6 - 10, char-
acterized in that the moving surface is a fiber web.

Arrangement according to any of claims 6 - 10, char-
acterized in that the moving surface is a forming
wire, belt, felt or other moving fabric.
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