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(67)  Aninsulated hood of a paper machine, in which
hood at least a wall, a door element or a roof has been
constructed by arranging at least a first element (10) and
a second element (11) in contact with each other. The
elements comprise two essentially parallel planar surfac-
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es (12a, 12b), an insulation material (13) between the
surfaces, and watertight edges. The gap between the
first and the second surface (12a, 12b) comprising the
insulation material (13) is free of frame structures of the
hood.
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Description

Field of the invention

[0001] The present invention relates to an insulated
hood of a paper or paper board machine and a method
for constructing an insulated hood of a paper or paper
board machine according to the preambles of the inde-
pendent claims presented below.

Background of the invention

[0002] Typically, a dryer section of paper or paper
board machines has been covered by an insulated hood.
The hood has usually been built by arranging a separate
insulation material and cover plates to a frame structure
of the hood wherein at least a part of the frame structure
is between the cover plates of the hood. The building of
the hood in this way is time-consuming and laborious.
[0003] Conditions inside the hood of the paper ma-
chine are humid and warm. In the insulated hoods, the
humid air condensates on the hood structures due to cold
insulated surfaces and causes e.g. weakening of the in-
sulating properties of the insulation material. In wet areas
of the paper machine, especially in wet end side of the
paper machine dryer section, the hood is also protected
against water splashes either by separate stainless steel
save-alls, or by air heated hollow stainless steel panels
instead of normal insulated construction. Both solutions
cause trouble in manufacturing, installation, and also
might need external equipment like air blowing ducts.
Thus, the costs of these constructions for avoiding wet-
ting of the insulation material of the hood are high. With-
out any protection, water and/or hot and humid air will
penetrate into the insulation material of the hood con-
struction and spoil the insulation material.

Description of the Invention

[0004] Itis an object of the present invention to reduce
or even eliminate the above-mentioned problems ap-
pearing in prior art.

[0005] The aim of the present invention is to obtain an
entirely novel solution for constructing an insulated hood
of a paper or paper board machine.

[0006] Itis especially an object of the present invention
to provide an element structure which makes possible a
watertight and water vapour tight construction of a hood
of a paper machine.

[0007] It is another object of the present invention to
provide a hood structure, which is quick and easy to build
and install.

[0008] In order to achieve, among others, the objects
presented above, the invention is characterized by what
is presented in the characterizing parts of the enclosed
independent claims.

[0009] The embodiments and advantages mentioned
in this text relate, where applicable, both to the hood and
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to the method according to the invention, even though it
is not always specifically mentioned.

[0010] A typical insulated hood of a paper or paper
board machine according to the invention comprises

- aframe structure,

- aroof connected to the frame structure, and

- walls connected to the frame structure, and/or

- atleast one door element,
in which hood at least a wall, a door element or the
roof has been constructed by arranging at least a
first element and a second element in contact with
each other so that a long side edge of the first ele-
ment is in contact with a long side edge of the second
element, and which elements comprise

- two essentially parallel surfaces, i.e. a first planar
surface and a second planar surface, which surfaces
are arranged at a distance from one another,

- an insulation material between the surfaces, where-
by the gap between the first and the second surface
comprising the insulation material is free of frame
structures, and

- watertight edges.

[0011] A typical method for constructing an insulation
hood of a paper machine according to the invention com-
prises

- constructing a frame structure of the hood, the height
of which frame structure defines the height of the
hood in the vertical direction,

- constructing at least a wall, a door element or a roof
of the hood by arranging at least a first element and
a second element in contact with each other so that
along side edge of the first element s in contact with
a long side edge of the second element, which ele-
ments comprise

- two essentially parallel surfaces, i.e. a first pla-
nar surface and a second planar surface, which
surfaces are arranged at a distance from one
another,

- an insulation material between the surfaces,
whereby the gap between the first and the sec-
ond surface comprising the insulation material
is free of frame structures, and

- watertight edges,

and

- fastening the short side edges of the first and the
second element to the frame structure of the hood
or to the support beam of the door element.

[0012] Some preferred embodiments of the invention
will be described in the other claims.

[0013] A watertight paper machine hood according to
the invention is based on watertight and water vapour
proof prefabricated elements, which are ready for instal-
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lation. In the hood construction of the invention the ele-
ments are attached together and to the frame structure
of the hood. The watertight elements of the invention
make possible that the penetration of water and humid
air into the insulation material of the elements can effec-
tively be prevented. The term watertight refers to both
watertight and water vapour tight structures in this de-
scription. A benefit of the invention is to get a completely
watertight and water vapour tight surface in the wet area
of the paper machine hood without expensive special
solutions or equipment. In addition, a modification of the
hood construction and so a modification of the protected
area can be made easily without extra engineering work.
Therefore, by means of the invention the costs of engi-
neering and manufacturing can be remarkably reduced.
[0014] An insulated hood of the invention comprises
at least one wall or one door element or the roof which
has been constructed from at least a first watertight ele-
ment and a second watertight element. In a preferred
embodiment of the invention all walls and door elements
and the roof of the hood are constructed from at least a
first and a second watertight element. The first and the
second element usually have arectangular shape, which
comprises two parallel planar large surfaces, and a first
and a second parallel long side edge, and a first and a
second parallel short side edge, which are perpendicular
to the long side edges. The length of the long side edge
of the element is typically e.g. 1000 to 10000 mm. The
length of the short side edge of the element is typically
e.g. 800 to 1200 mm.

[0015] The first and second elements are advanta-
geously in contact with each other by means of a tongue-
and-groove joint. With the aid of the tongue-and-groove
joint an easy installation of the elements is made possi-
ble, and at the same time as good a waterproofing ability
as possible is ensured. Typically each elementhas a slot,
i.e. a groove, cut all along one long side edge, and a
ridge, i.e. atongue, on the opposite long side edge. Thus
two elements can be joined strongly together to form a
single flat surface. The tongue-and-groove joint also stiff-
ens the wall or the door element structure. The shape of
the grooves and the tongues can vary. The long side
edges of the elements can also be bevelled otherwise to
fit each other. In an embodiment of the invention the long
side edges of the elements are also glued together in
addition to the tongue-and-groove joint for ensuring a
strong structure. Typically, the elements forming the wall
of the hood of the invention have not been glued but the
elements have been attached together only by tongue-
and-groove joint.

[0016] In an embodiment of the invention the first and
the second surface of the element have been manufac-
tured from a steel plate or an Aluminium plate. Typically,
the steel or Aluminium plate has also been coated with
a corrosion resistive coating in order that the plates with-
stand better the humid conditions inside the hood. Typ-
ically, the insulation material between the large planar
surfaces of the element is polyurethane, fire retardant
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polyurethane or fibre insulation material such as mineral
wool comprising inorganic fibres. Mineral wool can be
rock wool or glass wool. In an embodiment of the inven-
tion the insulation material has been attached, e.g. glued,
directly to the first and the second surface of the element.
The gap between the first and the second surface com-
prising the insulation material has no frame structures of
the hood.

[0017] Typically, a thickness of an insulation material
layer of the element is 40 to 120 mm. In the case of poly-
urethane or fire retardant polyurethane, the thickness of
the insulation layer is typically about 50 mm. Typically,
the thickness of a mineral wool layer of the element is
about 80 mm.

[0018] In a typical embodiment of the invention, the
elementis a so-called sandwich element, which has been
manufactured so that the edges of the element are open,
i.e. the insulation material between the surface plates is
not covered by the surface plates in the edges of the
element. In an embodiment of the invention, the element
has been manufactured so that the insulation material is
covered at least partly by the surface plates on the long
side edges of the element, i.e. the surface plates of the
element have been partly bent over the long side edges
and then the insulation material is visible at least partly
on the edges of the element. So, in this case the edges
of the element have to be waterproofed in order for pre-
venting water or humid air from penetrating into the in-
sulation material of the element and spoiling the insula-
tion material if e.g. a non-waterproof insulation material
such as fibre insulation material has been used. The wa-
terproofing can be carried out by arranging a sealant
and/or a water resistive tape over at least the visible in-
sulation material on the edges of the element. Especially
if mineral wool or other fibre insulation material has been
used as an insulation material, a separate sealant and/or
water resistive tape has been arranged over the edges
of the element. In a preferred embodiment of the inven-
tion, both long side edges and short side edges of the
element have been waterproofed by using a sealant
and/or a water resistive tape irrespective of the insulation
material.

[0019] The sealant arranged to the edges of the ele-
ment can be any sealant suitable for waterproofing, for
example polyurethane mass. In another embodiment of
the invention the waterproofed edges of the element
comprise a water resistive tape, such as an Aluminium
foil tape or the like.

[0020] According to an embodiment of the invention a
seam between the long side edges of the first and the
second element also comprises a separate sealing,
which is arranged at least to one edge of the tongue-and-
groove joint. The sealing is attached, e.g. glued, to the
edge of the element so that it remains inside the joint
between the elements. Preferably, the sealing is a sili-
cone sealing such as a silicone tape or the like, which is
arranged at least to the seams inside the hood. Thus,
the watertightness and water vapour tightness of the wall
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constructed from the elements can be ensured inside the
hood, i.e. on the walls against the paper machine. On
another side of the joint, i.e. to the seam against outside
of the hood, a separate sealing is not typically arranged
in order that possible humidity inside the element can
exit from the element.

[0021] In an embodiment of the invention at least one
planar surface of the element has been coated with a
water resistive coating for ensuring watertightness of the
element. A suitable water resistive coating is e.g. a poly-
urethane-based coating or the like. In an embodiment of
the invention, the water resistive coating is applied on
the surface of the element so that it covers substantially
the entire planar surface of the element. In addition, the
seams between the elements can also be sealed with a
water resistive coating during the assembly work. Thus,
also the seams between the elements are sealed for pre-
venting water and water vapour from entering into the
insulation material of the element. Especially, the ele-
mentsinthe area of the wet end side ofthe paper machine
dryer section can be covered with the water resistive
coating.

[0022] In a preferred embodiment of the invention for
ensuring water tightness of the hood, a wall of the hood
has been constructed from a first element and a second
element, the edges of which elements has been covered
a separate sealant and/or water resistive tape. In addi-
tion, the seam between the first and the second element
comprises a separate silicone sealing, which is arranged
at least to one edge of the tongue-and-groove joint. The
wall surface constructed from the element has also been
coated with a water resistive coating inside the hood.
[0023] In an embodiment of the invention, the element
comprises a window, a door, a hatch or a through hole
for an air duct, a drive axle or any other component in-
cluded in the paper machine. In a preferred embodiment
of the invention, a ready-made window module has been
arranged to the element wherein the seams around the
module are easy to seal for ensuring waterproofing. Also,
other through holes are arranged to the elements as
ready-made modules. The ready-made modules can be
glued to the element and so separate fastenings are not
needed.

[0024] An embodiment of the invention comprises a
frame structure of the hood, which has been arranged
around the paper machine so that the frame structure is
not supported by the paper machine but it forms an own
self-supporting construction. The frame structure accord-
ing to said embodiment of the invention holds up only the
structures of the hood, and so the frame structure can
also be manufactured from more lightweight beams. The
light-weight frame structure according to the invention
reduces also costs of the manufacturing of the frame
structure.

[0025] The frame structure of the hood can be a con-
ventional steel or Aluminium frame structure comprising
vertical and horizontal beams. The height of the frame
structure defines the height of the hood in the vertical
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direction. The elements can be arranged to the wall struc-
ture so that the long side edges of the element are sub-
stantially vertical or horizontal direction in the height di-
rection of the hood. In a preferred embodiment of the
invention, the short side edges of the elements of the
wall construction have been fastened to the frame struc-
ture of the hood, i.e. to the vertical and/or horizontal frame
beams depending on the direction of the short side edges
of the elements. Thus, the spacing of the frame beams
needs not to be corresponded with the spacing of the
elements in both vertical and horizontal direction. The
elements are typically attached to the frame structure for
example with mechanical attaching means. Thus, the el-
ements have no fastenings in the main area of the large
surfaces, since the elements are fastened to each other
only with the tongue-and-groove joint, and only the short
side edges of the elements have been mechanically fas-
tened to the frame structure. This makes the construction
of the walls much easier than previously.

[0026] The door element of the hood according to the
invention has been typically manufactured from the same
elements as the walls of the hood, but in a preferred em-
bodiment of the invention the elements for the door ele-
ment comprise polyurethane or fire retardant poly-
urethane as an insulation material. Polyurethane pro-
vides a strong structure which is applicable in the door
element. In a preferred embodiment of the invention, the
long side edges of the first and the second elements have
been glued to each other for constructing a strong and
self-supporting door element. In an embodiment of the
invention, the short side edges of the first and the second
element have been fastened to a support beam of the
door. The door element can also comprise a window,
which is installed to the door element by using a ready-
made module for ensuring water-tightness.

[0027] When the roof of the hood around the wet end
of the paper machine has been constructed from the el-
ements according to the invention and the surface of the
elements against the paper machine has been coated
with a separate water resistive coating, separate stain-
less steel save-alls are not needed.

[0028] To prevent condensation inside the hood due
to a cold insulated surface, the inside of this hood area
can be equipped with hot air blowing, e.g. through the
hood frame beams. This will keep the air relative humidity
low enough to prevent condensation on the element or
the hood frame surface.

[0029] The area to be protected with the hood of the
invention is a free choice. In some cases more area that
is protected is needed, in other cases less. According to
an embodiment of the invention, at least the hood area
in contact with splash water is designed with insulated
elements of the invention.

Detailed description of the drawings

[0030] Fig. 1 shows as an example a seam between a
first and a second element according to one embodiment
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of the invention. The structure of Figure 1 comprises wa-
terproof elements, a first element 10 and a second ele-
ment 11, which are arranged in contact with each other
at their long side edges. The elements are in contact with
each other by means of a tongue-and-groove joint. The
first element 10 and the second element 11 comprise
planar large surfaces 12a, 12b and an insulation material
13 between the large surfaces. The long side edge of the
element comprises a water resistive tape 14, which has
been arranged over the visible insulation material 13 on
the edge of the element. A seam between the long side
edges of the first element 10 and the second element 11
also comprises a separate sealing 15, which is arranged
to one edge of the tongue-and-groove joint.

[0031] Many variations of the present invention will
suggest themselves to those skilled in the art in light of
the above detailed description. Such obvious variations
are within the full intended scope of the appended claims.

Claims

1. Aninsulated hood of a paper machine, which hood
comprises

- a frame structure,

- a roof connected to the frame structure, and

- walls connected to the frame structure, and/or
- at least one door element,

characterized in that at least a wall, a door el-
ement or the roof has been constructed by ar-
ranging at least afirstelement(10) and a second
element (11) in contact with each other so that
along side edge of the first element is in contact
with a long side edge of the second element,
and which elements (10, 11) comprise

- two essentially parallel surfaces (12a, 12b), i.
e. afirst planar surface and a second planar sur-
face, which surfaces are arranged at a distance
from one another,

- aninsulation material (13) between the surfac-
es, whereby the gap between the first and the
second surface comprising the insulation mate-
rial is free of frame structures, and

- watertight edges.

2. The hood according to claim 1, characterized in
that the long side edges of the first and the second
element are in contact with each other by means of
a tongue-and-groove joint.

3. The hood according to claim 1 or 2, characterized
in that the first and the second surface (12a, 12b)
of the element have been manufactured from a steel
plate or an Aluminium plate.

4. The hood according to any of the preceding claims,
characterized in that the insulation material (13) is
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10.

1.

polyurethane, fire retardant polyurethane or fibre in-
sulation material such as mineral wool.

The hood according to any of the preceding claims,
characterized in that the edges of the element com-
prise a sealant and/or a water resistive tape (14),
which has been arranged at least over the visible
insulation material (13) on the edges of the element.

The hood according to any of the preceding claims,
characterized in that a seam between the long side
edges of the first and the second element comprises
asealing (15), which is arranged at least to one edge
of the tongue-and-groove joint.

The hood according to any of the preceding claims,
characterized in that at least one planar surface
(12a, 12b) of the element has been coated with a
water resistive coating.

The hood according to any of the preceding claims,
characterized in that the element comprises a win-
dow, a door, a hatch or a through hole for an air duct
or any other component included in the paper ma-
chine.

The hood according to any of the preceding claims,
characterized in that the frame structure of the
hood has been arranged around the paper machine,
and it is not supported by the paper machine.

The hood according to any of the preceding claims,
characterized in that short side edges of the ele-
ments have been fastened to the frame structure.

A method for constructing an insulation hood of a
paper machine, in which method

- constructing a frame structure of the hood,

- constructing at least a wall, a door element or
a roof of the hood by arranging at least a first
element (10) and a second element (11) in con-
tact with each other so that a long side edge of
the first element is in contact with a long side
edge of the second element, which elements
comprise

- two essentially parallel surfaces (12a,
12b), i.e. afirst planar surface and a second
planar surface, which surfaces are ar-
ranged at a distance from one another,

- an insulation material (13) between the
surfaces, wherein the gap between the first
and the second surface comprising the in-
sulation material is free of frame structures,
and

- watertight edges,
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and

- fastening the short side edges of the first and
the second element (10, 11) to the frame struc-
ture of the hood or to the support beam of the
door.
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