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Insulating plate element comprising a heat
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5), and wherein the core layer (1) is divided into
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diffusion-proof manner.
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Insulating element and method for manufacturing

the element.
The present invention relates to an insulating plate element
comprising a heat insulating core layer open to diffusion and
coated on both sides with a diffusion-proof outer layer.

Insulating elements of the above-mentioned type, wherein the
heat insulating core layer consists of mineral wool, are used
i.a. for insulating cooling and freezing chambers, i.e.
chambers having a temperature below the dew point of the
ambient air. This means that if leakages occur in an external
diffusion-proof outer layer, water vapour will diffuse into
the insulating layer, and condensed water is formed on the
inner side of the inner diffusion-proof layer and, depending
on the temperature of the inner diffusion-proof layer, an ice
layer can be formed. The formation of ice, which cannot
readily be observed since it takes place within the insula-
ting element, will gradually increase and may in time lead to
destruction of the insulating layers. Simultaneously a pro-
gressive reduction of the insulating capacity of the defec-
tive insulating element will occur.

DE patent No. 826,500 describes a chamber insulating element
of the type described above wherein the core layer consists
layers of separate bodies, and wherein vapour-proof films are
provided between the layers. In case a leakage occurs in the
external vapour-proof layer of such element, the resulting
damage may be limited to the outermost layer of separate
bodies, but the insulating capacity of the insulating element
will be reduced over its entire outside. In addition, the
known chamber insulating elements are difficult to produce on

an industrial scale.

It is the object of the invention to provide an insulating
plate element of the type described above whereby the damage
resulting from a leakage in any of the diffusion-proof outer
layers may be limited to affect only a small portion of the
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element and which element is also easy to produce on an

industrial scale.

This object is obtained with the insulating element according
to the invention, which insulating element is characterized
in that the core layer is divided into cells by means of
diffusion-proof separating layers which extend perpendicular
to the diffusion-proof outer layers and are connected thereto

in a diffusion-proof manner.

owing to this division of the insulating plate element into
diffusion-proof cells, leakages, if any, will allow penetra-
tion of moisture into only a very limited portion of the
element, and any formation of condensate and/or ice will
result in only a slight reduction of the overall insulating
capacity of the insulating element. Moreover, said separating
layers contribute to increasing the bending strength and
stiffness of of the insulating element.

DK patent publication No. 137,579 discloses reinforced
insulating elements which comprise strips of a soft insula-
ting material, e.g. mineral wool, and wherein reinforcing
layers which serve to impart to the insulating elements
improved strength properties are provided between said
strips. These reinforcing layers are made of a curable binder
or adhesive in a fluid state, but the publication does not
indicate that the reinforcing layers are to be diffusion-
proof. The known insulating element may be provided with
external rigid layers or sheets but neither does the publica-
tion indicate that these layers or sheets are diffusion-proof

or that they are connected to the reinforcing layers.

DD patent No. 297,114 A5 describes a plate element for the
adsorption of electro-magnetic waves, in particular radar
waves. The known elements consist of a carrier sheet of e.qg.
reinforced aluminium film onto which parallel strips of
mineral wool, such as glass wool, are adhered, said strips

X
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being separated by an electrically conductive material, such
as a graphite-saturated non-woven glass fibre web or a metal
foil. The known element may also comprise an additional
carrier sheet of an electrically non-conductive material,
such as a non-woven glass fibre web, i.e. a material which is

not diffusion-proof.

EP 0 568 270 Al describes a panel consisting of two outer
layers of an impregnated fibre material and having an
internal cellular structure of a fibre material, the cells
containing a filler consisting of a mixture of a granular
inorganic insulating material and a material which releases
water upon intensive heating. The walls between the cells are
not diffusion-proof.

FR patent No. 938 294 also describes a panel divided into
cells for construction purposes. This known panel comprises
a core layer of combined glass fibre lamellae and the core
layer is covered on both sides by plates of wood or the like
non-diffusion-proof material.

The core layer of the insulating element according to the
invention preferably consists of elongated mineral fibre
elements (mineral fibre lamellae) and in particular of
mineral fibre lamellae wherein the fibres are oriented in
planes substantially perpendicular to the outer layers. Such
lamellae impart to the insulating elements good resistance to
compression perpendicular to the plate plane.

It is preferred to use core materials of rock wool, but glass
wool and slag wool are also suitable.

Conveniently the core layer has a thickness of from 50 to 300
mm and preferably of from 100 to 200 mm, and when it consists
of e.g. rock wool the density is preferably from 50 to 170
kg/m>.
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The width of the lamellae and thus of the diffusion-proof
cells is conveniently between 50 and 300 mm, and preferably
between 100 and 200 mm.

The diffusion-proof separating layers between the cells
preferably have a diffusion resistance which exceeds 75m2-
.seceGPa/kg, and preferably comprise a foil, such as a metal
foil or plastics film which is optionally reinforced with

e.g. glass fibres.

When a metal foil is used, such as an aluminium foil, the
thickness is conveniently from 0.01 to 0.15 mm. When using a
plastics film, such as a polyethylene, polypropylene,
polyvinyl chloride, polyacrylate or polyester film, the
thickness is preferably from 0.05 to 0.2 mm.

The diffusion-proof separating layers may also consist of
impregnated paper, a combination of paper and foil, e.g.
aluminium-coated paper or a diffusion-proof coat of paint or

lacquer.

The diffusion-proof outer layers which preferably have a
diffusion resistance of above 75mfeseceGPa/kg may consist of
a metal layer of e.g. stainless steel or aluminium, op-
tionally coated with a plastics layer of a coat of paint.
When using a metal layer of stainless steel, the layer
thickness is conveniently between 0.4 and 1 mm and when using
a metal layer of aluminium, the layer thickness is con-
veniently between 0.7 and 1.5 mm. Preferably, rigid reinfor-
cing outer layers are used, such as plastics sheets, e.qg.

Formica® sheets.

The diffusion-proof connections between the separating layers
and the outer layers are conveniently provided by using a
foamed binder during the production of the insulating
elements, e.g. a foamed polyurethane binder, such binder
being capable of penetrating the core material around the
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separating layers and thus of providing tight connections

between their edges and the outer layers.

The invention further relates to a method of producing the
above-described insulating plate element. The method accor-
ding to the invention is characterized in that at least one
side of a plate or a web of an insulating core material which
is open to diffusion is coated with a diffusion-proof layer,
that the plate or web thus produced is cut into lamellae,
that the lamellae are turned 90° about their longitudinal
axes and adhered to each other to form a plate or a web
wherein strips of the diffusion-proof layer form separating
layers between adjacent lamellae, and that both sides of the
plate or web thus produced are coated with a diffusion-proof
outer layer in such a manner that diffusion-proof connections
are obtained between the edges of the separating layers and
the outer layers, and that the web is cut into desired
lengths.

The application of the diffusion;proof layer which forms
separating layers in the final element onto the core material
may be carried out in a manner known per se. When using a
core material in the form of rock wool, the application of
the diffusion-proof layer may thus be carried out on the
production line. For instance, the diffusion-proof layer may
be bonded to the core layer by using a fluid binder applied
onto the core material surface or the diffusion-proof layer
by means of an anti-set-off roller. Suitable binders include
thermoplastic materials, such as polyethylene, hot melt or a
contact adhesive.

When the separating layer consists of a metal foil, the
binder used may be a film of a thermoplastic material, such
as polyethylene applied onto the metal foil, and which film
in connection with the application of the metal foil is
heated until melfing by means of a heat roller.
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The cutting of the plate or web coated with a diffusion-proof
layer may also be carried out on or outside the production

line and in a manner known per se.

The cutting of the plate or the sheet may be carried out in
its longitudinal direction or perpendicular thereto.

When the lamellae produced by the cutting have been turned
90°, they are once again bonded to each other to form a plate
or a web wherein diffusion-proof layers (separating layers)
are arranged between adjacent lamellae. For this purpose hot
melt is preferably used. The lamellae are preferably mutually
displaced (e.g. by 150-250 mm) in their longitudinal direc-
tion prior to adhesion to obtain an offset structure. When
using hot melt as a binder, it suffices to apply two strings
of binder onto one of the two surfaces to be adhered, e.g. a
string at the lowermost portion of the contact surface and a

string at the uppermost one.

According to a preferred embodiment of the method according
to the invention, a diffusion-proof layer is applied onto the
plate or the web of the core material which is open to
diffusion, said layer extending in such a manner that the
side edges of the plate or the sheet are covered. During
cutting of the plate or the web, the portions of the diffu-
sion-proof layer to cover said side edges are conveniently
folded across the web and following cutting of the lamellae,
said portions may be unfolded and adhered to the ends of the
lamellae. An adhesive, e.g. a contact adhesive, may applied

to said portioné.

Alternatively, the plate or the sheet of core material which
is open to diffusion may be coated with a diffusion-proof
material on one side as well as on the side edges prior to

cutting.
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By allowing the diffusion-proof layer to cover the ends of
the lamellae, the lamellae will be enclosed in the final
product in a completely diffusion-proof manner.

Prior to the application of an outer layer onto the plate or
web thus produced, its under- or top side may be smoothened
to eliminate variations in thickness.

As mentioned, the outer layers are preferably connected with
the plate or web thus produced by means of a foamed binder,
e.g. a foamed polyurethane binder, the foamed state allowing
the binder to penetrate into the portions of the core
material which are adjacent to the edges of the separating
layers. The penetration depth may thus be in the range of 1-

1.5 mm.

The invention will now be described in further detail with
reference to the drawings, wherein

Fig. 1 is a perspective view of a preferred embodiment
of an insulating element according to the in-
vention,

Fig. 2 is a cross sectional view along the line II-II of
the insulating element according to fig. 1,

Fig. 3 is an enlarged-scale view of the circled-in
portion of fig. 2, and

Figs 4a-4d are schematical views of different steps of a
preferred embodiment of the method according to
the invention.

The insulating plate element shown in figs 1-3 consists of a
core layer 1 which is composed of mineral fibre lamellae 2
separated by diffusion-proof separating layers 3 and diffu-
sion-proof outer layers 4,5, wherein the separating layers 3
extend from the one outer layer 4 to the other 5 and along
the side edges they are connected to the outer layers 4,5 in

a diffusion-proof manner.
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As will appear from fig. 3 this diffusion-proof connection is
obtained by embedding the side edges of the separating layers
into a binder layer applied onto the inner side of each outer

layer.

Fig. 4a illustrates the first step of the present method. In
this step a metal foil or plastics film 11 is applied onto a
mineral fibre web 10, said film 11 being connected to the top
side of the mineral fibre web by means of a polyethylene
adhesive (not shown) which has been applied onto the under-
side of the film 11, and which is caused to melt by use of a

heat roller (not shown).

As shown in fig. 4b, the laminated mineral fibre web 10
formed in the first step is cut into lamellae 12 by means of
saw blades 13 which are mounted on a common shaft 14 driven

by a motor (not shown).

In a subsequent step (not illustrated) the lamellae 12 formed
by the cutting operation are turned 90° about their longitu-
dinal axes so as to take the position shown in fig. 4c where
the film strips 15 formed by the cutting of the film 11 are
now arranged in vertical planes and face the portion of an
adjacent lamella which was previously part of the underside
of the web 10.

By means of nozzles 16 with a supply inlet 17, binder is then
applied, e.g. hot melt, in the form of two parallel strings
on one or both of said surfaces.

In a subsequent step (not illustrated) the adjacent lamellae
are combined following mutual displacement in the longitudi-
nal direction whereby they are bonded by means of the binder
applied onto the adjacent surfaces to a web 18 in an offset

manner (cf. fig. 4d).

-2
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As will appear from fig. 4d a diffusion-proof coating is
applied onto both the top side and the underside of the web
18, e.g. in the form of metal foils 19,20, the metal foil 19
being provided with a layer of a binder (not-shown), which
penetrates the web 18 into such a depth that a diffusion-
proof connection is obtained between the upwardly facing side
edges of the film strips 15 and the metal foil 19, prior to
its contact with the top side of the web 18. In a correspon-
ding manner the metal foil 20 is connected to the underside
of the web 18. This produces a plate element which, following
cutting into suitable 1lengths, will have an appearance
similar to the element shown in figs 1-3.
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Claims

1. Insulating plate element comprising a heat insulating
core layer (1,10) open to diffusion and coated on both sides
with a diffusion-proof outer layer (4,5;19,20), charac =
terized in that the core layer (1,10) is divided into
cells by means of diffusion-proof separating layers (3,15)
which extend perpendicular to the diffusion-proof outer
layers (4,5:19,20) and which are connected thereto in a

diffusion-proof manner.

2. Insulating element according to claim 1, charac -
terized in that the core layer consists of mineral

fibre lamellae (2,12).

3. Insulating element according to claim 2, charac-
terized in that the fibres in the mineral fibre
lamellae (2,12) are oriented in planes substantially perpen-
dicular to the outer layers (4,5:19,20).

4. Insulatingielement according to any one of the prece-
ding claims 1-3, characterized in that the core
material (1,10) consists of rock wool having a density of
from 50 to 170 kg/m’.

5. Insulating element according to any one of the prece-
ding claims, characterized in that the diffu-
sion-proof separating layers (3,15) consist of metal foil or

plastics film strips.

6. Insulating element according to any one of the prece-
ding claims, characterized in that the outer

layers consist of metal layers.

7. Insulating element according to any one of the prece-
ding claims, characterized in that the diffu-
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sion-proof separating layers (3,15) are connected to the
outer layers by means of a foamed binder.

8. Method of producing an insulating plate element
according to claim 1, characterized in that a
diffusion-proof layer (11) is applied onto at least one side
of a plate or a web (10) of an insulating core material which
is open to diffusion, that the plate or web thus produced is
cut into lamellae (12), that the lamellae (12) are turned 90°
about their longitudinal axes and adhered to each other to
form a plate, wherein strips (15) of the diffusion-proof
layer form a separating layer between adjacent lamellae (12),
and that both sides of the plate or web thus produced are
coated with a diffusion-proof outer layer in such a manner
that diffusion-proof connections are obtained between the
edges of the separating layers and the outer layers (19,20),
and that the web is cut into desired lengths.

9. Method according to claim8, characterized
in that the application of the outer layers is carried out by
using a foamed binder.

10. Method according to claim9, characterized
in that a foamed polyurethane binder is used.

11. Method according to any one of claims 8-10, c h a -
racterized in that the plate or the web of
interconnected lamellae (12) with intermediate separating
layers (15) is smoothened on opposite sides prior to the
application of the outer layers (19,20).

12. Method according to claim8, characterized
in that the plate or the web (10) of insulating core material
which is open to diffusion is coated with a diffusion-proof
layer of such dimensions that it can cover the side edges of
the plate or the web (10).



WO 95/28533 PCT/DK95/00153

12

13. Method according toclaiml1l2, character ized
in that the portions of the diffusion-proof layer which are
to cover the side edges of the plate or the web are folded
over the plate or the web (10) when it is cut into lamellae
(12) and are subsequently adhered to the ends of the lamellae

produced.
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