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Description

Filed of the Invention

[0001] The invention relates to a wall or roof system of
a building or the like, preferably a building insulated
fagade, comprising fibrous insulating material.

Background

[0002] The fagades of buildings are recurrently ther-
mally and acoustically insulated by applying insulating
materials externally to its structural elements. For this
purpose, the use of generically called "External Thermal
Insulation Composite Systems" (abbreviated as ETICS)
is nowadays well established. The ETICS commonly
comprise a layer of insulation elements (e.g. panels) ar-
ranged externally on the surface of a structural element,
fastening devices erecting through the thickness of the
insulation elements and fixing those to the structural el-
ement, a rendering coating (e.g. mesh reinforced mortar)
applied to the external surface of the insulation elements,
and optionally a finishing layer (e.g. dyed mortar), acting
as an aesthetic and/or protective layer for the outer sur-
face of the system. Frequently, a bonding agent is also
applied to the insulation elements for adhering them to
the surface of the structural element during installation.
[0003] The insulation elements in these insulation sys-
tems are usually formed by panels made of polymer foam
(expanded polystyrene EPS, extruded polystyrene XPS,
polyurethane), of fibrous insulating materials (glass wool,
stone wool, wood or lignocellulose wool), or other more
complex composite materials. As a result of the mechan-
ical stresses to which the insulation elements are sub-
jected to in this type of application, like the compression
forces applied during application of the rendering, im-
pacts, or the pulling force caused by the wind suction or
the own weight of the system, the insulation elements
are required to have high mechanical robustness and
resistance against compression and tearing forces, par-
ticularly in the direction of the thickness of the insulation
elements.

[0004] Inthe case of fibrous insulating materials, these
high mechanical requirements have led to efforts directed
to products with increased density and/or binder content.
This approach has found some success, mostly for stone
wool or wood wool products. These efforts face however
obvious drawbacks, such as the increased weight and
costs of the panels, but also less obvious ones, such as
reduced manufacturing productivity due to the lower ma-
chine speeds necessary. Further, the maximum level of
density and binder content is often limited by the fibrous
material manufacturing methods.

[0005] In an alternative approach to increase the me-
chanical rigidity of fibrous insulating materials in the di-
rection of its thickness, it has been described to enhance
the orientation of the fibers inside the insulating material
in this thickness direction, this is, perpendicular to the
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larger surfaces of the insulating material. Two such tech-
niques have been used with relative success, commonly
referred to as the lamella formation and the crimping
process. In the first one, described e.g. in the patent ap-
plication WO2005068574A1, the cured or uncured mat
as produced is cut into strips (lamellae), which are then
rotated 90° and joined together again to form a lamella
panel. By this rotation of the strips, the fibers, originally
in a parallel orientation to the larger upper and lower sur-
faces of the mat, are re-oriented parallel to the thickness
of the new panel formed. In the crimping process, de-
scribed e.g. in patent application US 2004051205 A1,
the uncured mineral wool mat is subjected to successive
longitudinal compression by pairs of conveyors sequen-
tially running at lower speeds. The longitudinal compres-
sion crimps the fibers and re-orients them before the bind-
eris cured and the new orientation is set. Although these
techniques have proven efficient for increasing mechan-
ical resistance of the panels obtained, in the direction of
their thickness, they also cause an important decrease
in their thermal insulation capacity in this same direction.
Furthermore, the lamella or crimping formation adds sig-
nificant complexity to the manufacturing processes, and
reduces production efficiencies.

[0006] In order to overcome some of the limitations of
the systems described above, ETICS comprising insula-
tion elements with layers of different properties has been
described. Some examples are disclosed in the patent
publications EP 2 666 919 A2, EP 2 216 454 A2, EP 2
180 104 A1,and WO 2014/090707 A1. In these systems,
a softer, more flexible layer arranged closer to the struc-
tural element of the building is laminated to a harder,
more rigid, tougher layer located more distal from the
structural element. Fastening devices extend through the
layers in the insulation element and fix them to the struc-
tural element. Frequently, the fastening devices are
adapted to hold the harder layer at a certain distance
from the wall. Among other advantages, in these config-
urations, the harder layer serves as base for the render-
ing coating and itis able to withstand mechanical stresses
applied to the insulation element. The softer layer reduc-
es the weight of the insulation element, and is capable
of adapting itself to irregular contours which might be
present in the structural element.

[0007] The multilayer systems above, however, still
suffer from limitations and drawbacks when fibrous insu-
lating materials are used. Thus, for instance, the harder
layer still requires fibrous insulating material of very high
density and high binder content, or materials which fibers
have undergone a process for orientation in the thickness
direction of the layer. In fact, the fibrous insulating mate-
rials described as suitable for the hard layer are in most
cases high density stone wool or wood wool, or lamel-
la/crimped mineral fiber materials.

[0008] The invention disclosed herein is based on the
surprising finding by the inventors thatin ETICS systems,
multilayer insulation elements can very suitably be used,
where the layer of the insulation element intended to be
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located distal from the structural element comprises a
fibrous insulating material, particularly a glass wool ma-
terial, with a reduced density when compared to the sys-
tems knownin the art, and wherein the fibers of the fibrous
insulating material in this layer have not been subjected
to re-orientation in the thickness direction of the insulation
element. This provides significant advantages, such as
improved thermal insulation capacity, lower weight and
more straightforward and economical manufacture,
among others.

Brief description of the invention

[0009] Theinvention relatestoanimproved wall or roof
system for a building or the like, comprising a structural
element, an insulation element and a spacer fastening
device, which overcomes the problems and limitations
of similar systems known in the art. In particular, the wall
orroof system described in embodiments of the invention
offers better thermal insulation capacity, lighter and
quicker installation, as well as economic and manufac-
turing advantages.

[0010] The invention is particularly useful as externally
insulated walls or roofs of buildings, such as fagades, flat
or pitched roofs. Because of this fact, through this de-
scription and for clarity purposes sometimes relative
wording is used, such as exterior, external, outer, inner,
interior or internal. It should be understood that this word-
ing relates to the general intended location relative to the
structural element of the building. The invention is not
limited to these applications, and, although less pre-
ferred, the inventive wall or roof system might be also
useful in other cases, such as e.g. internal walls, floors
or ceilings of buildings.

[0011] In an aspect of the invention, it is provided a
wall or roof system according to claim 1.

[0012] In other words, with the laminar configuration
of the fibers of the fibrous insulation material in the ex-
ternal layer it is meant that the fibers have not been sub-
jected to any process to enhance their orientation in the
direction of the thickness of the external layer.

[0013] The internal layer and the external layers are
distinct. In other words, both layers have different com-
positions and/or properties, and a boundary exists be-
tween them. The external and internal layers are prefer-
ably manufactured separately from each other. In em-
bodiments, the external layer of the insulation element
has higher rigidity than the internal layer. The higher ri-
gidity of the external layer turns into a better ability of this
layer to resist deformation without fracture in response
to applied forces in its thickness direction.

[0014] Preferably, the external layer has a compres-
sive stress at 10% deformation, measured according
UNE EN 826:2013, of at least 3 times, preferably at least
4 times, higher than the compressive stress at 10% de-
formation of the internal layer. Also preferably, the exter-
nal layer has a compressive stress at 10% deformation
lower than 15 kPa or lower than 10 kPa, more preferably
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of 5- 1 kPa.

[0015] Preferably, the density of the fibrous insulating
material of the external layer ranges from 120 - 60 kg/m3,
more preferably 100 - 70 kg/m3. The thickness of the
external layer is preferably at least 15 mm, more prefer-
ably at least 25 mm.

[0016] In preferred embodiments, the fibrous insulat-
ing material of the external layer is mineral wool, more
preferably glass wool.

[0017] The fibrous insulating material of the external
layer, particularly mineral wool or glass wool, is prefera-
bly bonded with a cured organic binder. The binder con-
tentis suitably higher than 5 wt.%, and preferably it rang-
es from 6 - 15 wt.-%.

[0018] The external layer of the insulation element
preferably comprises a reinforcing web either on or at its
larger surface (inner side of the external layer) more prox-
imal to the structural element, or on or at its larger surface
(outer side of the external layer) more distal to the struc-
tural element. More preferably, the reinforcing web is
present in or on or at both larger surfaces.

[0019] The internal layer comprises fibrous insulating
material. The fibrous insulating material of the internal
layer has a density lower than 60 kg/m3, preferably lower
than 45 kg/m3 and more preferably lower than 35 kg/m3.
The fibrous insulating material of the internal layer is min-
eral wool, particularly glass wool. The orientation of the
fibers in the fibrous insulating material of the internal layer
is laminar, not having been subjected to any process to
enhance their orientation in the direction of the thickness
of the internal layer.

[0020] Both external layer and internal layer comprise
fibrous insulating material, the external layer has a higher
density than the internal layer, more preferably the den-
sity of the external layer is at least 1.5 times higher than
the density of the internal layer.

[0021] The insulation element does not comprise fi-
brous insulating material with a density equal or higher
than 140 kg/m3.

[0022] The insulating element consists of an internal
layer and an external layer. Preferably both internal and
external layers comprise glass wool material. Also pref-
erably, the density of the external layer is higher than the
density of the internal layer. The glass wool comprised
in both internal and external layer has a laminar config-
uration of the glass fibers. More preferably, the external
layer comprises glass wool material with a density in the
range 100 - 70 kg/m3 and a laminar orientation of the
glass fibers. The external layer preferably further com-
prises a reinforcing web applied on or at its major surface
intended to be located more distal from the structural
element. The internal layer comprises glass wool mate-
rial with a density in the range 20 - 45 kg/m3 and alaminar
orientation of the glass fibers.

[0023] Inan aspectof the invention, the spacer fasten-
ing device may be adapted to hold the external layer and
the second major surface of the insulation element
spaced at a defined distance from the structural element,
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by having means for fixation to the structural element on
a first end portion, and means for engaging into the ex-
ternal layer on a second end portion further away from
the first end portion.

[0024] Inembodiments of the spacer fastening device,
it comprises a hollow shank and a fastening screw re-
ceived into the inner cavity of the hollow shank. The fas-
tening screw is furthermore restrained from movement
relative to the hollow shank along the axial direction of
the fastening screw in suitable examples. Preferably, the
hollow shankis provided with a thread running as a helical
band along its length, preferably in a conical shape. The
maximum major diameter of the helical thread is prefer-
ably at least 50 mm, and it might range from 50 - 100
mm, more preferably from 60 - 80 mm. The pitch of the
helical thread is preferably constant along the thread and
atleast 3 mm, more preferably atleast 4 mm. The thread
pitch preferably does not exceed 30 mm, and more pref-
erably it does not exceed 20 mm, most preferably it does
not exceed 10 mm.

[0025] The wall or roof system might preferably com-
prise a plurality of insulation elements arranged side-by-
side with abutting lateral edges. Each of the insulation
elements might itself be fastened to the structural ele-
ment by a plurality of spacer fastening devices. Adhesive
tapes might be applied to the abutting edges of at least
some neighboring insulation elements.

[0026] In another aspect of the invention, it is provided
a method for the manufacture of a wall or roof system
according to claim 15.

Definitions

[0027] Fibrous insulating material is understood as a
thermally and acoustically insulating material formed by
an entangled three dimensional mesh of fibers of different
lengths and diameters. The spaces between the fibers
are filled with a gas, usually air, and the fibers are com-
monly bonded by a cured binder. It should be understood
that the main component of the material are the fibers,
being the binder in a much lower amount, usually in a
content of less than 30 wt.-% relative to weight of the
fibers. Examples of fibrous insulating materials are min-
eral wools, such as stone wool and glass wool, and wood
wools.

[0028] Mineral wool is a material formed by anintricate
network of fibers which might be bonded in their cross-
over points by different means, e.g. by using a cured
binder. Three types of mineral materials are most com-
monly employed, glass, stone or slag. Processes for the
production of mineral wool products are well known in
the art, and usually comprise the steps of melting the
mineral material to an adequate temperature, fiberizing
the molten mixture into fine fibers, application (e.g. spray-
ing) of a binder composition to the individual fibers, col-
lection of the fibers and formation of a primary fleece on
aforaminous conveyor, densifying the fleece, and curing
the binder at elevated temperatures. The cured mat is
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then cut to the desired size with transverse and edge
trimmers and optionally rolled up, before it is packaged
for transport.

[0029] The artisan readily identifies the characteristics
making a mineral fiber composition a glass fiber compo-
sition, and differentiates glass from other minerals. As a
simple distinguishing feature, the term glass fibers
means that the mineral composition of the fibers is char-
acterized by having a weight ratio of compounds having
alkalimetals (i.e. K, O, Na,O) relative to compounds hav-
ing alkaline earth metals (i.e. MgO, CaO) higher than 1.
In comparison, stone wool or slag wool fibers have a
weight ratio of compounds having alkali metals to com-
pounds having alkaline earth metals of less than 1. Glass
wool is a mineral wool material where the fibers have a
glass composition.

[0030] By laminar configuration of the fibers in the fi-
brous insulating material itis meantthatthe fibers forming
the material are predominantly oriented parallel to the
major surfaces of the mat as produced in the manufac-
turing line. These major surfaces normally correspond to
the major surfaces of the elements, such as panels, cut
from the mat. From a different perspective, the fibers are
predominantly oriented perpendicular to the thickness of
the mat or the panels formed therefrom. The laminar con-
figuration of the fibers results from the deposition of the
fibers freshly formed by a series of fiberizers and atten-
uated by air from burners vertically onto a receiving fo-
raminous conveyor, under air suction from beyond the
conveyor. Optionally, the laminar configuration of the fib-
ers, this is, the predominant orientation parallel to the
major surfaces, can be further improved by compressing
the mat in the thickness direction and/or by stretching
the uncured mat, and then curing the binder. The stretch-
ing of the mat can be achieved for example by running
the conveyors at sequentially increased speeds down-
stream the manufacturing line. In the laminar configura-
tion of the fibrous insulating material, the fibers shall have
not been subjected to any process to increase their ori-
entation in the direction perpendicular to the major sur-
faces of the mat, such as lamella formation or crimping
processes.

[0031] The fibers of the fibrous insulation material are
preferably bonded with a cured binder based on a ther-
moset resin. The term thermoset resin refers to the mix-
ture of thermosetting components which will form a
crosslinked polymeric network after curing. The term
binder refers to the mixture of components which is ap-
plied to the fibers in the manufacture of fibrous insulating
material products and subsequently cured to produce the
bonding of the fibers at their cross-over points.

[0032] The binder content of the fibrous insulating ma-
terials is defined as the "Loss on Ignition" (LOI), meas-
ured according 1ISO 29771:2008.

[0033] The major diameter of the helical thread of the
hollow shank in the spacer fastening screw should be
understood as the cylinder distance between two diamet-
rically opposed thread crests, this is the distance be-
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tween two diametrically opposed crests measured in pro-
jection onto a plane perpendicular to the central axis of
the thread. For a helical thread in the shape of a cone,
the maximum major diameter corresponds to the larger
of such distances. By the pitch of the helical thread it is
meant the distance between two consecutive thread
crests measured along the direction of the central axis
of the thread.

Detailed disclosure of the invention

[0034] The invention relates to a wall or roof system,
particularly related to fagades of buildings, comprising a
structural element having a first side and a second side.

Structural element

[0035] In embodiments, the structural element com-
prises a wooden, masonry or concrete structure of the
type used in the construction of walls, fagades, floors,
ceilings, roofs and the like of buildings. Generally, the
first side of the structural element corresponds to the side
that faces the interior of the building, while the second
side, usually essentially parallel to the first side, corre-
sponds to the side of the structural element facing away
from the interior of the building.

[0036] The wall orroof system comprises an insulation
element having two major surfaces, referred here as a
first major surface and a second major surface. The first
major surface is preferably substantially parallel to the
second major surface of the insulation element, and dis-
tanced from it by the thickness of the insulation element.
The insulation element is preferably in the shape of a
panel or slab, with two larger parallel surfaces forming
the first and second major surfaces mentioned above,
and four smaller lateral surfaces parallel two-by-two and
perpendicular to the two larger surfaces, forming the edg-
es of such panel or slab.

[0037] Inthe wallorroof system, the insulation element
is arranged with its first major surface proximal to the
second side of the structural element, while the second
major surface is arranged distal from this second side of
the structural element, and therefore outwardly from it.
In preferred embodiments of the wall or roof system, the
insulation element is arranged proximal to the second
side of the structural element without intermediation of
any binding agent such as mortar, cement and the like.
In other words, the insulation element is preferably ar-
ranged directly against the second side of the structural
element and contacting it at least partially.

[0038] The insulation element further comprises two
distinct layers extending, preferably homogeneously,
planar and in parallel, through the whole length and width
of the insulation element, being the thickness of the in-
sulation element the sum of the thicknesses of both lay-
ers. In other words, preferably the two layers are different
from each other and arranged in a two-ply configuration.
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External layer

[0039] The layer of the insulation element distal from
the structural element, referred to here as the external
layer due to its position relative to structural element of
the building, comprises a fibrous insulating material with
adensity lowerthan 140 kg/m3, and preferably lower than
120 kg/m3. The density of the external layer is preferably
also at least 60 kg/m3, and more preferably at least 70
kg/m3.

[0040] In embodiments, the external layer comprising
fibrous insulating material with a density lower than 140
kg/m3 is the layer of the insulation element intended to
be located most distal from the structural element. In oth-
er words, the external layer comprising insulating mate-
rial with a density lower than 140 kg/m3 is the most ex-
ternal layer of the insulation material.

[0041] In preferred embodiments, the external layer of
the insulation element comprises at least 90 wt.-%, more
preferably at least 95 wt.-% in relation to the total weight
of the external layer, of fibrous insulating material with a
density lower than 140 kg/m3.

[0042] The fibrous insulating material in the external
layer has preferably a homogeneous composition and/or
uniform properties.

[0043] The density of the fibrous insulating material re-
fers to the material as such, including the fiber network
and any binder, additive, etc. it might have. The density
is meant in the uncompressed and unpacked state. The
artisan knows how to determine the density of fibrous
insulating materials such as wood wool or mineral wool.
Reference is made to the standard method UNE EN
823:2013 for measuring the thickness of thermal insulat-
ing products, from which density can be calculated from
the length and width dimensions, and the weight of a
fibrous material sample.

[0044] The external layer of the insulation elements
according to the invention comprises fibrous insulating
material with a laminar configuration of the fibers. In other
words, the fibers forming the fibrous insulating material
of the external layer are predominantly oriented parallel
to the larger surfaces of the fibrous insulating material
external layer, since they have not been subjected to any
process to enhance their orientation in the direction of
the thickness of the external layer. This orientation of the
fibers requires less manufacturing efforts and complex-
ity, and contributes to an enhanced thermal insulation
capacity of the internal layer, when compared with fibrous
insulating materials where the fibers have been oriented
in the direction of the heat transfer. The fibrous insulating
material layer in preferred embodiments comprises min-
eralwool, formed by entangled glass, stone or slab fibers.
More preferably, the fibrous insulating material layer
comprises glass wool insulation.

[0045] In preferred embodiments, the fibrous insulat-
ing material of the external layer is bonded by a cured
organic binder, suitably comprising a thermoset resin.
The content of the organic binder in the fibrous insulating
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material of the external layer, measured as "Loss On Ig-
nition" (LOI) is preferably higher than 5 wt.-% related to
the total weight of the fibers, preferably between 6 - 15
wt.-% and more preferably between 8 - 13 wt.%. This
levels of binder content contribute to further enhance the
mechanical properties, particularly the rigidity and com-
pression resistance, of the external layer.

[0046] The mean fiber diameter of the fibrous insulat-
ing material of the external layer may be suitably at least
4 micrometers and lower than 15 micrometers, preferably
from 5 - 10 micrometers, as calculated from microscopy
analysis. Fibrous insulating material with this fiber diam-
eter range provides an enhanced rigidity to the external
layer.

[0047] The compressive stress at 10% deformation of
the external layer, measured according to UNE EN
826:2013, is preferably lower than 15 kPa, preferably
lower than 10 kPa and more preferably in the range 5 -
1 kPa. The compressive stress, although it represents
only the resistance to compression forces, is an indica-
tion of the robustness, hardness and rigidity in the thick-
ness direction of the material. The thermal conductivity
of the external layer, measured as lambda at 10°C ac-
cording to UNE EN 12667:2002 is preferably lower than
0.040 W(K m)-!, preferably lower than 0.036 W(K m)™,
and more preferably in the range 0.036 - 0.030 W(K m)™.
[0048] According to the invention, the external layer
does not comprise fibrous insulating material with a den-
sity equal or higher than 140 kg/m3.

Internal layer

[0049] The layer of the insulation element proximal to
the structural element, referred to here as the internal
layer due to its position relative to the structural element
of the building, is characterized by being distinct, less
rigid and more flexible than the external layer. This inter-
nal layer has thus a lower resistance to compressive
stress in its thickness direction than the external layer.
This internal layer might be formed by a single layer of
homogeneous composition, or it might also comprise
several layers of different composition or properties.
[0050] According to the invention, the internal layer
comprises fibrous insulating material with a density lower
than the density of the external layer. The density of the
internal layer preferably ranges from 10 - 60 kg/m3, suit-
ably from 20 - 45 kg/m3 and more preferably from 25 -
35 kg/m3.

[0051] The fibrous insulating material in the internal
layer has preferably a homogeneous composition and/or
uniform properties.

[0052] The internal layer of the insulation elements
comprises fibrous insulating material with a laminar con-
figuration of the fibers. In other words, the fibers forming
the fibrous insulating material of the internal layer are
predominantly oriented parallel to the larger surfaces of
the fibrous insulating material layer, and they have not
been subjected to any process to enhance their orienta-
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tion in the direction of the thickness of the internal layer.
This preferred orientation of the fibers contributes to an
enhanced thermal insulation capacity of the internal lay-
er. The fibrous insulating material layer comprises min-
eralwool, formed by entangled glass, stone or slab fibers.
More preferably, the fibrous insulating material layer
comprises glass wool insulation.

[0053] The internal layer comprises fibrous insulating
material, this material is preferably bonded by a cured
organic binder. The organic binder content "LOI" of the
fibrous insulating material of the internal layer is prefer-
ably lower than 12 wt.-% related to the total weight of the
fibers, more preferably between 2 - 8 wt.-%, and even
more preferably between 3 - 6 wt.-%. This level of binder
contentresults in improved flexibility, softness and adapt-
ability of the internal layer.

[0054] The compressive stress at 10% deformation of
the internal layer, measured according to UNE EN
826:2013, is preferably lower than 5 kPa, preferably low-
er than 3 kPa and more preferably lower than 2 kPa. The
thermal conductivity of the internal layer, measured as
lambdaat 10°C accordingto UNE EN 12667:2002 s pref-
erably lower than 0.045 W(K m)-1, preferably lower than
0.040 W(K m)-1, and more preferably in the range 0.038
-0.030 W(K m)™.

[0055] According to the invention, the internal layer
does not comprise fibrous insulating material with a den-
sity equal or higher than 60 kg/m3.

Insulation element

[0056] In embodiments, the external layer thickness is
lowerthan 50% of the thickness of the insulation element,
and preferably lower than 40%. It is preferred that the
thickness of the external layer is enough to avoid exces-
sive bending when pulling or compression loads are ap-
plied to the insulation element during installation or use
of the wall or roof system. The thickness of the external
layer is at least 15 mm, more preferably at least 20 mm
and even more preferred at least 25 mm. The thickness
of the external layer might range from 10 to 60 mm, pref-
erably from 20 - 40 mm and more preferably it ranges
from 25 - 35 mm.

[0057] The thickness of the internal layer might be in
the range 10 to 200 mm, preferably from 30 - 150 mm
and more preferably from 40 - 100 mm, depending on
the application.

[0058] The insulation elements, comprising the exter-
nal and internal layers, have preferably a total thickness
of 60 - 220 mm, more preferably of 80 - 160 mm. The
length of the insulation elements preferably ranges from
60 - 150 cm and the width from 30 - 120 cm.

[0059] In a preferred configuration of the insulation el-
ements, they are shaped as rectangular prism panels
having two major substantially parallel surfaces and four
lateral smaller surfaces substantially parallel two-by-two,
parallel also to the thickness direction of the panel, and
perpendicular to the two larger surfaces.
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[0060] Preferably, the internal and external layers are
shaped as panels (or slabs), each with two larger surfac-
es and four smaller lateral surfaces, and with a thickness
smaller than the thickness of the insulation element.
[0061] Inembodiments, the thickness of the insulation
elementis the sum of the thicknesses of the internal layer
and the external layer. In other words, in embodiments,
the insulation element does not comprise other layers
apart from the internal layer and the external layer.
[0062] In preferred embodiments, the internal and ex-
ternal layers comprised in the insulation element are lam-
inated to each other. The internal and external layers
might have similar dimensions and might be arranged in
alignment of their lateral surfaces. In alternative embod-
iments, the internal and external layers are arranged in
a shifted position from each other, forming an insulation
element with stepped or shiplap edges.

[0063] The average density of the insulation element
preferably ranges from 30 - 100 kg/m3. The external layer
of insulation element preferably has higher rigidity than
the internal layer. Preferably, the external layer has a
compressive stress at 10% deformation, measured ac-
cording UNE EN 826:2013, of atleast 3 times higher than
the internal layer.

[0064] Inthe embodiments where both internaland ex-
ternal layers comprise fibrous insulating material bonded
by a cured organic binder, the average binder content in
the insulation element is 6 - 15 wt.-%, measured as LOI.
[0065] Preferably, the internal and external layers are
laminated by being bonded to each other by an adhesive
applied to their facing surfaces. The adhesives used
might be reactive (one or two component) polyurethane,
polyolefin hotmelt or other adhesives, applied by any suit-
able method known in the art. Alternatively, the internal
and external layers might be joined by application of a
layer of thermoplastic film or non-woven (e.g. non-woven
polyamide) between them, which is molten before the
layers are contacted and cooled down after the joining
to achieve their bonding.

[0066] In order to improve the rigidity of the external
layer, it is preferably that the external layer comprises a
reinforcing web on at least one of its two larger surfaces.
More preferably, the reinforcing web is provided on both
larger surfaces of the external layer. The reinforcing web
acts as a distribution layer for loads applied to the insu-
lation element during use of the wall or roof system, such
as those caused by wind suction or compression. Those
loads are concentrated in the areas of the insulation el-
ementclose to the fastening devices. The reinforcing web
distributes this load through a larger area, thus, increas-
ing the resistance of the insulation element against me-
chanical tensioning.

[0067] In preferred embodiments, the reinforcing web
is arranged on the larger surface of the external layer
more proximal to the structural element. The presence
of the reinforcing web on or at this surface facilitates the
bonding of the internal and external layers, by providing
a more homogeneous and smoother bonding surface,
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which results in increased bonding strength and reduced
adhesive or thermoplastic consumption.

[0068] Inequally preferred embodiments, the reinforc-
ing web is arranged on the larger surface of the external
layer more distal from the structural element. An advan-
tage of having a reinforcing web on this surface of the
external layer is that rendering mortar can be coated onto
the external layer easier and more homogeneously than
when itis coated directly to the more porous and irregular
fibrous insulating material.

[0069] The reinforcing web can be any web of sufficient
mechanical resistance to dimensional change. It is pre-
ferred thatithas a porous open structure, more preferably
a fabric or nonwoven structure of fibers. The reinforcing
web is preferably a glass fiber textile or non-woven. Glass
fiber veils made out of glass fibers laid down randomly
and bonded with a binder have shown to be suitable.
Reinforcing filaments might be incorporated into the web
structure to increase dimensional stability. The thickness
of the reinforcing web ranges preferably from 100 to 1000
micrometers, more preferably from 200 - 700 microme-
ters, and the weight per surface area from 20 - 150 g/m?2,
more preferably from 30 - 100 g/m2.

[0070] This reinforcing web is preferably directly lam-
inated to the fibrous insulating material by any conven-
tional method. It is however preferred that the reinforcing
web is bonded to the fibers by the same cured binder
used for bonding the fibers of the fibrous insulating ma-
terial. Particularly advantageous is the application of the
reinforcing web to the fibrous material while it is in un-
cured state, during manufacturing, and the subsequent
introduction of contacted fibrous insulating material and
reinforcing web into a curing oven to produce their bond-
ing by the cured binder.

[0071] In alternative preferred embodiments, the inter-
nallayer of the insulation element comprises areinforcing
web on one or both of its two larger surfaces.

[0072] Additional reinforcing layers might be included
in the insulation element according to the embodiments.
For instance, reinforcing mesh of high stability resistance
against mechanical stress can be located between the
internal and external layers of the insulation element. Ad-
vantageously, the mesh is formed by strands of fibers of
a thermoplastic or mineral material, such as nylon or
glass. The additional reinforcing layers further support
the distribution along a larger surface of the loads suf-
fered by the insulation element during use, such as suc-
tion or compression.

[0073] According to the invention, the insulation ele-
ment does not comprise fibrous insulating material with
a density equal or higher than 140 kg/m3.

Spacer fastening device

[0074] The wall or roof system according to the inven-
tion further comprises a spacer fastening device for fix-
ation of the insulation element to the structural element.
The spacer fastening device is adapted to hold the sec-
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ond major surface of the insulation element at a defined
distance from the second side of the structural element.
This is achieved by the fastening device by engaging
simultaneously with its first end portion into the structural
element and with its second end portion into the external
layer of the insulation element. In this manner, the space
between the external layer of the insulation element and
the structural element is adjusted by the length of the
fastening device.

[0075] Any spacer fastening device of this type might
be used for the invention, as long as the chosen fastening
device is capable of sufficiently engaging into the external
layer of the insulation element, by means of anchors,
threads, and the like, located at the second end portion
of the spacer fastening device, and which by penetrating
into the fibrous insulating material structure reliably an-
chor it against movement along the axis of the spacer
fastening device. The spacer fastening device shall have
means for fixation to the structural element such as a
fastening screw and a plastic dowel at the first end por-
tion, this is, at the end further away from the means for
engaging into the external layer. The spacer fastening
device has preferably an elongated shape delimited by
the first and second end portions, and extends through
the thickness of the insulation element.

[0076] In the wall or roof system according to embod-
iments, preferably, the spacer fastening device compris-
es a hollow shank with a inner cavity. This hollow shank
is preferably made of plastic. As means for engaging with
the external layer of the insulation element, the hollow
shank is provided with a helical thread, i.e. a thread run-
ning as a helical band, arranged on the outside of the
hollow shank along its length. The hollow shank might
further comprise aretainer disk for the insulation element,
arranged at one of its ends, preferably at its end most
distal to the first end portion, and with a diameter at least
the size of the maximum major diameter of the helical
thread. The retainer disk might furthermore comprise
small indentations on its surface more proximal to the
insulation element, so that during installation the retainer
disk might cutinto the insulation element and slightly pen-
etrate into it. Afastening screw, preferably made of metal,
is received into the cavity of the hollow shank and re-
strained from axial movement relative to the hollow shank
by locking means comprised in the hollow shank. The
fastening screw extends away from the cavity through
an aperture in the hollow shank available in its end more
proximal to the structural element, and penetrates into
the structural element. The fastening screw is provided
with means for fixation to the structural element. In this
particular embodiment, since the helical thread engages
firmly with the external layer of the insulation element
and with the structural element, and the relative position,
along the axis of the fastening screw, of the hollow shank
and the fastening screw is blocked againstdisplacement,
the external layer, and thus also the second major surface
of the insulation element, are hold at a defined distance
from the second side of the structural element, distance
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determined by the length of the spacer fastening device.
[0077] The helical thread comprised in the hollow
shank is adapted to penetrate into the external layer of
the insulation element by rotational screwing movement.
The diameter of the thread band is large enough to pro-
vide sufficient anchoring strength of the fibrous insulating
material to the shank. In embodiments, the maximal di-
ameter of the thread band is preferably at least 50 mm,
and it might range from 50 - 100 mm, more preferably
from 60 - 80 mm. Preferably, the helical thread has a
conical shape, with increasing diameter going away from
the structural element. The conical shape facilitates the
penetration of the thread in the fibrous insulating material.
The helical thread might be formed as a continuous band
or it might be formed by different separated thread sec-
tions. The parameters of the helical thread such as the
pitch and the thread angle are adapted to facilitate the
penetration by screwing movement into the external lay-
er, and to allow sufficient fibrous insulating material get-
ting inserted between thread crests to enhance the an-
choring effect. The pitch of the helical thread, this is, the
distance between two consecutive thread crests, is pref-
erably constant and at least 3 mm, more preferably at
least 4 mm. The thread pitch preferably does not exceed
30 mm, and more preferably it does not exceed 20 mm,
and even more preferred it does not exceed 10 mm.
[0078] In embodiments, the helical thread preferably
extends through the whole thickness of the external layer
and partially into the internal layer of the insulation ele-
ment, with a length larger than the thickness of the ex-
ternal layer. In alternative embodiments, the length of the
thread is selected to be essentially the same as the thick-
ness of the external layer, or slightly smaller.

[0079] The wall or roof system might comprise further
elements. In embodiments, a mortar coating is applied
to the second major surface of the insulation element,
also covering with mortar the spacer fastening device
and its optional retainer disk. A reinforcing grid might be
incorporated embedded into the mortar layer, to enhance
its resistance to mechanical stresses. Optionally, the
mortar coating layer is covered by additional layers to
improve the weathering resistance and/or the appear-
ance of the wall or roof system, such as finishing colored
mortar, paints, and the like.

[0080] The wall or roof system according to the em-
bodiments comprises at least one insulation elementand
one spacer fastening device. In preferred embodiments,
a plurality of insulation elements are arranged side-by-
side with abutting lateral sides covering at least partially
the second side of the structural element. More prefera-
bly, the whole second side of the structural element is
covered by one or more insulation elements according
to embodiments. Each of the insulation elements is itself
fastened to the structural element preferably by a plurality
of spacer fastening devices according to embodiments,
preferably by at least 3 spacer fastening devices, more
preferably by at least 5 spacer fastening devices. The
number of spacer fastening devices might range from 1
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to 12 spacer fastening devices per square meter of the
layer of insulation elements, preferably from 1 to 8. Suit-
ably, the fastening devices are located one approximate-
ly at the center of the second major surface of the insu-
lation element, and additional ones in the proximity of the
corners or the insulation elements, although other ar-
rangements are possible.

[0081] Adhesive tapes mightbe applied to the abutting
edges of at least some neighboring insulation elements,
bridging the space left between the juxtaposed lateral
sides of those elements. Preferably, adhesives tapes are
applied bridging all the abutting edges of all neighboring
insulation elements. The adhesive tapes are adhered to
the surfaces of the insulation elements most distal from
the structural element, this is, to their second major sur-
faces, to the edge areas of those neighboring insulation
elements. The tapes are selected to provide sufficient
adhesion to the surface of the insulation element, and
having a carrier for the adhesive compatible with the mor-
tar coating. Preferably, the adhesive carrier of the tapes
is selected to have an open structure toimprove the bond-
ing strength of the mortar layer to it. In preferred embod-
iments, the adhesive carrier is an open mesh or veil of
glass fibers. The adhesive tapes are useful to avoid pen-
etration of mortar in the space between neighboring in-
sulation elements during application of the mortar coat-
ing, what could create thermal bridges detrimental to in-
sulation. In addition, the adhesive tapes facilitate appli-
cation of the mortar coating, by avoiding unevenness be-
tween insulation elements which could be visible later on
through the mortar coating.

Description of the drawings

[0082]

Figure 1 represents a schematic lateral cut-through
view of a wall system according to an embodiment
of the invention.

Figure 2 represents a schematic perspective view of
a wall system according to an embodiment of the
invention.

Figure 3 depicts a schematic lateral cut through view
of wall or roof system according to an embodiment
of the invention, showing three stages of an exem-
plary installation method.

[0083] Figure 1 depicts a wall system 1 comprising a
structural element 2 having first 21 and second 22 sides.
In this scheme, the first side 21 is the side facing the
interior of the building, while the second side 22 faces
the exterior.

[0084] The wall system further comprises aninsulation
element 3 having a first major surface 31 and a second
major surface 32. The insulation element 3 is arranged
with its first major surface 31 proximal to the structural
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element 2. The insulation element 3 comprises two dis-
tinct layers 4, 5 of smaller thickness than the insulation
element 3. The external layer 5 is located further away
from the structural element 2, while the internal layer 4
is arranged closer to it. The external layer 5 comprises
a reinforcing web 8 of glass fiber veil laminated to the
external surface of the external layer 5.

[0085] Theinsulationelement 3 is fixed to the structural
element 2 by an elongated spacer fastening device 6
having a first end portion 62 and a second end portion
64. The spacer fastening device 6 extends through the
thickness of both internal and external layers 4, 5. The
spacer fastening device 6 comprises a hollow shank 65
located in the second end portion 65 and a fastening
screw 66 received in the inner cavity of the hollow shank
65. The hollow shank 65 has a stepped inner cavity, this
is, the cavity has portions with different inner diameter,
and the head of the fastening screw 66 rests on the neck
651 formed between the two portions of different diam-
eter. The fastening screw 66 and the hollow shank 65
are restrained from axial movement relative to each other
by locking the fastening screw 66 head between the cav-
ity neck 651 and the stopper 68. This stopper 68 is firmly
fixed to the hollow shank 65 by gluing, clamping, or by
being molded together with the hollow shank, and is ex-
emplarily shaped with an aperture extending through its
thickness to permit access from the exterior to the fas-
tening screw head with a screwing tool (not drawn). In
this configuration, the fastening screw 66 can be rotated
by application of a rotational torque with a screwing tool
through the stopper 68, without the hollow shank 65 being
necessarily simultaneously rotated.

[0086] Inthefirstend portion 62 of the spacer fastening
device 6, means for fixation 61 to the structural element
2 are arranged. The means for fixation 61 comprise a
threaded tip 611 of the fastening screw 66 and an ex-
panded plastic dowel 612 inserted in a hole drilled in the
structural element 2.

[0087] As means for engagementinto the external lay-
er 5, the hollow shank 65 comprises a helical thread 63,
i.e. athread running as a helical band on its outside. This
helical thread 63 engages into the external layer 5 and
partially also into the internal layer 4 of the insulation
element 3. The helical thread 63 has a maximum major
diameter D, which decreases going towards the structur-
al element 2, creating a conical thread shape. The pitch
or distance between consecutive thread crests P is pref-
erably constant and adequate to produce sufficient axial
anchoring of the external layer 5 to the hollow shank 63.
[0088] The hollow shank 65 further comprises a retain-
er disk 69 located flush with the second surface 32 of the
insulation element 3. The retainer disk 69 is preferably
provided with a pattern of openings (not shown in this
Figure 1) along the disk.

[0089] In the wall or roof system depicted in Figure 1,
since the hollow shank 65 and the fastening screw 66
are locked against relative axial movement, the external
layer 5 and the second surface 32 of the insulation ele-
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ment 3 are hold spaced at a defined distance from the
structural element 2. This distance is determined by the
length of the spacer fastening device 6, and can be further
adjusted by screwing or unscrewing the fastening screw
66 inside or outside the hole in the structural element 2.
This screwing/unscrewing can be done with a screwing
tool passing through the aperture of the stopper 68 with-
out rotating the hollow shaft 65.

[0090] Figure 2 shows a wall system according to the
embodiments, with a structural element 2 covered by a
plurality (in this case 6) of insulation elements 3 in form
of rectangular panels arranged side-by-side. Each insu-
lation element 3 is fixed to the structural element 2 by a
plurality of spacer fastening devices 6 (in this case by 5).
Each insulation element 3 comprises internal and exter-
nal layers 4, 5.

[0091] The wall system according to the embodiment
in Figure 2 further comprises adhesive tapes 7 applied
bridging the abutting edges of the neighboring insulation
elements 3. The adhesive tapes 7 are adhered to the
surfaces of the insulation elements most distal from the
structural element 2, to the edge areas of the neighboring
insulation elements 3.

[0092] Figure 3 depicts schematically three stages of
an exemplary method for the installation of the wall or
roof system according to embodiments. The stages occur
sequentially from left to right, this is, from A to C. For
clarity purposes, the number references for elements
which are the same as in Figure 1 are notincluded in this
drawing, and only the new elements are referenced.
[0093] In an initial stage, marked in Figure 3 as (A),
the insulation element 3 is positioned with its first major
surface 31 proximal to the second side 22 of the structural
element 2, without intermediation of any binding agent,
such as bonding mortar or the like. Then, a hole is drilled
from the second major surface 32 of the insulation ele-
ment 3, through its full thickness and essentially perpen-
dicular to the structural element 2. The drilling is contin-
ued until a hole of a desired depth is also created in the
structural element 2. As a consequence, both holes in
the insulation element 3 and in the structural element 2
match each other and are in direct communication.
[0094] The spacer fastening device 6 comprising the
hollow shank 65 and the fastening screw 66, having the
dowel 612 premounted in unexpanded formin the thread-
edtip 611, is then inserted, with the threaded tip 611 first,
into the hole of the insulation element 3, until the dowel
612 has entered substantially into the hole in the struc-
tural element 2.

[0095] A screwing tool 10, manually or automatically
operated, having a cross head 102 and protrusions 101
is placed over the retainer disk 69 of the spacer fastening
device 6. The cross head 102 is adapted for engaging
through the aperture in the stopper 68 with the head of
the fastening screw 66, and the protrusions 101 are
adapted for engaging with the retainer disk 69. The en-
gagement between the protrusions 101 and the retainer
disk 69 is achieved for instance by designing the protru-
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sions 101 with a shape so that they can enter into the
openings (not shown) present in the retainer disk 69.
[0096] In this position, when the screwing tool 10 is
operated with a rotation in the screwing direction, shown
as R in the Figure 3 (B), this causes the simultaneous
rotation of the fastening screw 66 and the hollow shank
65. The rotation of the fastening screw 66 results in the
advance of the threaded tip 611 into the dowel 612. The
rotation of the hollow shank 65 produces the advance-
ment and insertion of the helical thread 631 into the in-
sulation element 3. This screwing step is continued until
the retainer disk 69 of the hollow shank 65 rests in abut-
ment with the second major surface 32 of the insulation
element 3, as shown in Figure 2. The threaded tip 611
has also entered the dowel 612, expanding it, and achiev-
ing firm fixation to the structural element 2. The spacer
fastening device 6 holds the external layer 5 and there-
fore also the second major surface 32 at a defined dis-
tance S1 from the second side 22 of the structural ele-
ment 2.

[0097] In a next step, the screwing tool 10 is modified
so that the protrusions 101 do not engage anymore with
the retainer disk 69, for instance, by shifting the plate 104
to a further position up along the shaft 103. Alternatively,
adifferent screwingtool can be used, which only engages
with the head of the fastening screw 66. The fastening
screw 66 is then rotated, this time without simultaneous
rotation of the hollow shank 65, to adjust the space be-
tween the second major surface 32 and the second side
22 of the structural element 2 to a desired defined dis-
tance S2. This second screwing step can be used to de-
crease the distance between the external layer 5 and the
structural element 2 (S2<S1) to increase the compres-
sion of the internal layer 4, so that it better adapts to the
contours of second side 22 of the structural element 2.
Alternatively, as shown in Figure 3 (C), an unscrewing
rotation (shown as R’ in Figure 3) results in the partial
withdrawal of the threaded tip 611 from the dowel 612,
and the increment in the separation of the second major
surface 32 of the insulation element 3 from the second
side 22 of the structural element 2 (S2>S1). This un-
screwing can be useful for instance to adjust the planarity
of the second major surfaces 66 of a plurality of insulation
elements 3 positioned over the same structural element
2.

Claims
1. A wall or roof system (1) comprising:

a) a structural element (2) having a first (21) and
a second side (22);

b) an insulation element (3) having first (31) and
second (32) major surfaces, the insulation ele-
ment (3) arranged with its first major surface (31)
proximal to the second side (22) of the structural
element (2),
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the insulation element (3) comprising an internal
layer (4) proximal to the structural element (2),
and an external layer (5) distal from the struc-
tural element (2), both layers being distinct from
each other and both layers extending in the
length and width direction of the insulation ele-
ment (3);

c) a spacer fastening device (6) for fixation of
the insulation element (3) to the structural ele-
ment (2), spacer fastening device (6) adapted
to hold the external layer and therefore also the
second major surface (32) of the insulation ele-
ment (3) spaced at a defined distance from the
second side (22) of the structural element (2),
this distance being adjustable by acting on the
spacer fastening device (6);

wherein

the external layer (5) comprises fibrous insulat-
ing material with a density lower than 140 kg/m3;
the fibrous insulating material in the external lay-
er (5) has a laminar configuration of the fibers
so thatthe fibers are predominantly oriented par-
allel to the first (31) and second (32) major sur-
faces (31, 32); and

the internal layer (4) comprises fibrous insulat-
ing material having a density lower than 60
kg/m3, wherein the fibrous insulating material of
the internal layer (4) is mineral wool and has a
laminar configuration of the fibers so that the
fibers are predominantly oriented parallel to the
first (31) and second (32) major surfaces (31,
32).

A wall or roof system (1) according to claim 1, where-
in the fibrous insulating material of the external layer
(5) is mineral wool.

A wall or roof system (1) according to any previous
claim, wherein the fibrous insulating material of the
external layer (5) is glass wool.

A wall or roof system (1) according to any previous
claim, wherein the density of the fibrous insulating
material of the external layer (5) ranges from 120 -
60 kg/m3.

A wall or roof system (1) according to any previous
claim, wherein the density of the fibrous insulating
material of the external layer (5) ranges from 100 -
70 kg/m3,

A wall or roof system (1) according to any previous
claim, wherein the external layer (5) has a compres-
sive stress at 10% deformation, measured according
UNE EN 826:2013, of at least 3 times higher than
the internal layer (4).
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A wall or roof system (1) according to any previous
claim, wherein the external layer (5) has a compres-
sive stress at 10% deformation, measured according
UNE EN 826:2013, lower than 15 kPa.

A wall or roof system (1) according to any previous
claim, wherein the fibrous insulating material of the
internal layer (4) has a density lower than 45 kg/m3
and more preferably lower than 35 kg/m3.

A wall or roof system (1) according to any previous
claim, wherein the fibrous insulating material of the
internal layer (4) is glass wool.

A wall or roof system (1) according to any previous
claim, wherein the external layer (5) of the insulation
element (3) comprises a reinforcing web (8) on one
of its larger surfaces.

A wall or roof system (1) according to any previous
claim, wherein the spacer fastening device (6) has
means for fixation (61) to the structural element on
a first end portion (62), and means for engaging (63)
into the external layer (5) on a second end portion
(64) further away from the first portion (62).

A wall or roof system (1) according to any previous
claim, wherein the spacer fastening device (6) com-
prises a hollow shank (65) and a fastening screw
(66) received into the inner cavity of the hollow shank
(65), the hollow shank (65) being restrained from ax-
ial movement relative to the fastening screw (66).

A wall or roof system according to claim 11, wherein
as means for engaging (63) into the external layer,
the hollow shank is provided with a thread (631) run-
ning as a helical band along its length, preferably in
a conical shape.

A wall or roof system (1) according to any previous
claim, further comprising a reinforcing grid (8) em-
bedded into a mortar layer applied to the second
major surface (32) of the insulation element (3).

A method for the manufacture of a wall or roof system
according to the claims 1-14, the method comprising:

a) providing an insulation element (3) having first
(31) and second (32) major surfaces, the insu-
lation element (3) comprising an internal layer
(4) and an external layer (5), both layers being
distinct and both layers extending in the length
and width direction of the insulation element (3);
the external layer (5) comprising fibrous insulat-
ing material with a density lower than 140 kg/m3
and a laminar configuration of the fibers so that
the fibers are predominantly oriented parallel to
thefirst(31)and second (32) major surfaces (31,
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32); the internal layer (4) comprising fibrous in-
sulating material having a density lower than 60
kg/m3, wherein the fibrous insulating material of
the internal layer (4) is mineral wool and has a
laminar configuration of the fibers so that the
fibers are predominantly oriented parallel to the
first (31) and second (32) major surfaces (31,
32);

b) providing a spacer fastening device (6);

c) fixing the insulation element (3) to a structural
element (2) of a building with the spacer fasten-
ing device (6); wherein the spacer fastening de-
vice (6) is adapted to hold the external layer and
therefore also the second major surface (32) of
the insulation element (3) spaced at a defined
distance from the second side (22) of the struc-
tural element (2), this distance being adjustable
by acting on the spacer fastening device (6).

Patentanspriiche

Wand- oder Dachsystem (1) umfassend:

a) ein Strukturelement (2) mit einer ersten (21)
und einer zweiten Seite (22);

b) ein Isolierschicht-Element (3) mit einer ersten
(31) und einer zweiten (32) Hauptoberflache,
wobei das Isolierschicht-Element (3) mit seiner
ersten Hauptoberflaiche (31) in der Nahe der
zweiten Seite (22) des Struktur-Elements (2) an-
geordnet ist, wobei das Isolierschicht-Element
(3) eine innere Schicht (4) inder Nahe des Struk-
tur-Elements (2) und eine auRere Schicht (5) in
der Ferne des Struktur-Elements (2) aufweist,
wobei beide Schichten voneinander verschie-
den sind und sich beide Schichten in der Lan-
gen- und Breitenrichtung des Isolierschicht-Ele-
ments (3) erstrecken;

c) eine Abstandshalter-Befestigungsvorrich-
tung (6) zum Befestigen des Isolierelements (3)
an dem Strukturelement (2), wobei die Ab-
standshalter-Befestigungsvorrichtung (6) so an-
gepasstist, dass sie die duliere Schicht und so-
mit auch die zweite Seitenflache (32) des Iso-
lierelements (3) in einem definierten Abstand
von der zweiten Seitenflache (22) des Struktur-
elements (2) halt, wobei dieser Abstand durch
Einwirken auf die Abstandshalter-Befestigungs-
vorrichtung (6) angepasst werden kann;

wobei

die aulere Schicht (5) faseriges Isoliermaterial
mit einer Dichte von weniger als 140 kq/m3 auf-
weist;

das faserige Isoliermaterial in der &aufieren
Schicht (5) eine laminare Konfiguration der Fa-
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sern aufweist, so dass die Fasern Uberwiegend
parallel zu den ersten (31) und zweiten (32)
Hauptflachen (31, 32) ausgerichtet sind; und
die innere Schicht (4) faseriges Isoliermaterial
mit einer Dichte von weniger als 50 kg/m3 auf-
weist, wobei das faserige Isoliermaterial der in-
neren Schicht (4) Mineralwolle ist und eine la-
minare Konfiguration der Fasern aufweist, so
dass die Fasern Uberwiegend parallel zu den
ersten (31) und zweiten (32) Hauptoberflachen
(31, 32) ausgerichtet sind.

Wand- oder Dachsystem (1) nach Anspruch 1, wobei
das faserige Isoliermaterial der AuRRenschicht (5) Mi-
neralwolle ist.

Wand- oder Dachsystem (1) nach einem der vorher-
gehenden Anspriiche, wobei das faserférmige Iso-
liermaterial der aulReren Schicht (5) Glaswolle ist.

Wand- oder Dachsystem (1) nach einem der vorher-
gehenden Anspriiche, wobei die Dichte des faseri-
gen Isoliermaterials der dueren Schicht (5) im Be-
reich von 120 - 60 kg/m3 liegt.

Wand- oder Dachsystem (1) nach einem der vorher-
gehenden Anspriiche, wobei die Dichte des faser-
férmigen Isoliermaterials der &ulReren Schicht (5) im
Bereich von 100 - 70 kg/m3 liegt.

Wand- oder Dachsystem (1) nach einem der vorher-
gehenden Anspriiche, wobei die dulRere Schicht (5)
eine Druckspannung bei 10 % Verformung, gemes-
sen nach UNE EN 826:2013, aufweist, die mindes-
tens dreimal héher ist als die innere Schicht (4).

Wand- oder Dachsystem (1) nach einem der vorher-
gehenden Anspriiche, wobei die dulRere Schicht (5)
eine Druckspannung bei 10 % Verformung, gemes-
sennach UNE EN 826:2013, von weniger als 15 kPa
aufweist.

Wand- oder Dachsystem (1) nach einem der vorher-
gehenden Anspriiche, wobei das faserige Isolierma-
terial derinneren Schicht (4) eine Dichte von weniger
als 45 kg/m3 und vorzugsweise weniger als 35 kg/m3
aufweist.

Wand- oder Dachsystem (1) nach einem der vorher-
gehenden Anspriiche, wobei das faserige Isolierma-
terial der inneren Schicht (4) Glaswolle ist.

Wand- oder Dachsystem (1) nach einem der vorher-
gehenden Anspriiche, wobei die dulRere Schicht (5)
des Isolationselements (3) auf einer ihrer grolReren
Oberflachen einen Verstarkungsnetz (8) aufweist.

Wand- oder Dachsystem (1) nach einem der vorher-
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gehenden Anspriiche, wobei die Vorrichtung (5) zur
Befestigung des Abstandshalters an einem ersten
Endabschnitt (62) Mittel zur Befestigung (61) am
Strukturelementund an einem zweiten Endabschnitt
(64), der weiter vom ersten Abschnitt (62) entfernt
ist, Mittel zum Eingreifen (63) in die Auenschicht
(5) aufweist.

Wand- oder Dachsystem (1) nach einem der vorher-
gehenden Anspriiche, wobei die Abstandshalter-
Befestigungsvorrichtung (6) einen hohlen Schaft
(65) und eine Befestigungsschraube (66) aufweist,
die in dem inneren Hohlraum des hohlen Schafts
(65) aufgenommen ist, wobei der hohle Schaft (65)
an einer axialen Bewegung relativ zu der Befesti-
gungsschraube (66) gehindert ist.

Wand- oder Dachsystem nach Anspruch 11, wobei
der hohle Schaft als Mittel zum Eingreifen (63) in die
AuBenschicht mit einem Uber seine Lange schrau-
benférmig, vorzugsweise konisch, verlaufenden Ge-
winde (631) versehen ist.

Wand- oder Dachsystem (1) nach einem der vorher-
gehenden Anspriiche, das ferner ein Verstarkungs-
netz (8) aufweist, das in eine Mdrtelschicht einge-
bettet ist, die auf die zweite Hauptflache (32) des
Isolationselements (3) aufgebracht ist.

Verfahren zur Herstellung eines Wand- oder Dach-
systems nach den Anspriichen 1-14, wobei das Ver-
fahren folgendes aufweist:

a) Bereitstellen eines Isolierschicht-Elements
(3) mit einer ersten (31) und einer zweiten (32)
Hauptoberflache, wobei das Isolierschicht-Ele-
ment (3) eine innere Schicht (4) und eine dulRere
Schicht (5) aufweist, wobei beide Schichten un-
terschiedlich sind und sich beide Schichten in
Langs- und Breitenrichtung des Isolierschicht-
Elements (3) erstrecken; wobei die auflere
Schicht (5) faseriges Isoliermaterial mit einer
Dichte von weniger als 140 kg/m3 und einer la-
minaren Konfiguration der Fasern umfasst, so
dass die Fasern uberwiegend parallel zu der
ersten (31) und der zweiten (32) Hauptoberfla-
che (31, 32) ausgerichtet sind;

die innere Schicht (4) derart aufweisendes fa-
seriges Isoliermaterial mit einer Dichte von we-
niger als 60 kg/m3, wobei das faserige Isolier-
material der inneren Schicht (4) Mineralwolle ist
und eine laminare Konfiguration der Fasern auf-
weist, so dass die Fasern Uiberwiegend parallel
zu den ersten (31) und zweiten (32) Hauptober-
flachen (31, 32) ausgerichtet sind;

b) Vorsehen einer Abstandshalter-Befesti-
gungsvorrichtung (6);

c) Befestigen des Isolierelements (3) an einem
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Strukturelement (2) eines Gebaudes mitder Ab-
standshalter-Befestigungsvorrichtung (6); wo-
bei die Abstandshalter-Befestigungsvorrich-
tung (6) geeignetist, die duBere Schichtund da-
mit auch die zweite Hauptflache (32) des Iso-
lierelements (3) in einem definierten Abstand
von der zweiten Seite (22) des Strukturelements
(2) zu halten, wobei dieser Abstand durch Ein-
wirkung auf die Abstandshalter-Befestigungs-
vorrichtung (6) einstellbar ist.

Revendications

Systeme de mur ou de toit (1) comprenant :

a) un élément structurel (2) ayant un premier
(21) et un second cété (22) ;

b) un élément d’isolation (3) ayant des premiere
(31) et seconde (32) surfaces principales, I'élé-
ment d’isolation (3) agencé avec sa premiere
surface principale (31) proximale par rapport au
second coté (22) de I'élément structurel (2),
I’élément d’isolation (3) comprenant une couche
interne (4) proximale par rapport a I'élément
structurel (2), et une couche externe (5) distale
par rapport a I'élément structurel (2), les deux
couches étant distinctes I'une de l'autre et les
deux couches s’étendant dans la direction de
longueur et de largeur de I'élément d’isolation
(3);

c) un dispositif d’attache d’entretoise (6) pour la
fixation de I'élément d’isolation (3) a I'élément
structurel (2), undispositif d’attache d’entretoise
(6) adapté pour maintenir la couche externe et
donc également la seconde surface principale
(32) de I'élément d’isolation (3) espacée a une
distance définie du second cbté (22) de I'élé-
ment structurel (2), cette distance étant ajusta-
ble en agissant sur le dispositif d’attache d’en-
tretoise (6) ;

dans lequel

lacouche externe (5) comprend un matériau iso-
lant fibreux de densité inférieure a 140 kg/ms3.
le matériau isolant fibreux dans la couche exter-
ne (5) a une configuration laminaire des fibres
de sorte que les fibres sont principalement orien-
tées parallélement aux premiere (31) et secon-
de (32) surfaces principales (31, 32) ; et

la couche interne (4) comprend un matériau iso-
lant fibreux ayant une densité inférieure a 60
kg/m3, le matériau isolant fibreux de la couche
interne (4) étant de la laine minérale et ayant
une configuration laminaire des fibres de sorte
que les fibres sont principalement orientées pa-
rallelement aux premiere (31) et seconde (32)
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Systeme de mur ou de toit (1) selon la revendication
1, dans lequel le matériau isolant fibreux de la cou-
che externe (5) est de la laine minérale.

Systeme de mur ou de toit (1) selon I'une quelconque
revendication précédente, dans lequel le matériau
isolantfibreux de la couche externe (5) estde lalaine
de verre.

Systeme de mur ou de toit (1) selon I'une quelconque
revendication précédente, dans lequel la densité du
matériau isolant fibreux de la couche externe (5) est
comprise entre 120 et 60 kg/m3.

Systeme de murou de toit (1) selon I'une quelconque
revendication précédente, dans lequel la densité du
matériau isolant fibreux de la couche externe (5) est
comprise entre 100 et 70 kg/m3.

Systeme de murou de toit (1) selon I'une quelconque
revendication précédente, dans lequel la couche ex-
terne (5) présente une contrainte de compression a
10 % de déformation, mesurée selon la norme UNE
EN 826:2013, d’au moins 3 fois supérieure a la cou-
che interne (4).

Systeme de mur ou de toit (1) selon I'une quelconque
revendication précédente, dans lequel la couche ex-
terne (5) présente UNE contrainte de compression
a10 % de déformation, mesurée selonlanorme UNE
EN 826:2013, inférieure a 15 kPa.

Systeme de murou de toit (1) selon I'une quelconque
revendication précédente, dans lequel le matériau
isolant fibreux de la couche interne (4) a une densité
inférieure a 45 kg/m3 et plus préférablement infé-
rieure & 35 kg/m3.

Systeme de murou de toit (1) selon I'une quelconque
revendication précédente, dans lequel le matériau
isolant fibreux de la couche interne (4) est de la laine
de verre.

Systeme de murou de toit (1) selon I'une quelconque
revendication précédente, dans lequel la couche ex-
terne (5) de I'’élément d’isolation (3) comprend une
bande de renforcement (8) sur I'une de ses surfaces
plus grandes.

Systeme de murou de toit (1) selon I'une quelconque
revendication précédente, dans lequel le dispositif
d’attache d’entretoise (6) a un moyen de fixation (61)
a I'élément structurel sur une premiére partie d’ex-
trémité (62), et un moyen pour venir en prise (63)
dans la couche externe (5) sur une seconde partie
d’extrémité (64) plus loin de la premiére partie (62).
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Systeme de murou detoit (1) selon 'une quelconque
revendication précédente, dans lequel le dispositif
d’attache d’entretoise (6) comprend une tige creuse
(65) et une vis d’'attache (66) recue dans la cavité
interne de la tige creuse (65), la tige creuse (65) étant
retenue par un mouvement axial par rapport a la vis
d’attache (66).

Systeme de mur ou de toit selon la revendication 11,
dans lequel, en tant que moyen de mise en prise
(63) dans la couche externe, la tige creuse est pour-
vue d'un filetage (631) s’étendant en tant que bande
hélicoidale sur sa longueur, de préférence dans une
forme conique.

Systeme de murou detoit (1) selon 'une quelconque
revendication précédente, comprenant en outre une
grille de renforcement (8) intégrée dans une couche
de mortier appliquée sur la seconde surface princi-
pale (32) de I'élément d’isolation (3).

Procédé de fabrication d’'un systéme de mur ou de
toit selon les revendications 1 a 14, le procédé
comprenant :

a) la fourniture d’'un élément d’isolation (3) ayant
des premiére (31) et seconde (32) surfaces prin-
cipales, I'élément d'isolation (3) comprenant
une couche interne (4) et une couche externe
(5), les deux couches étant distinctes et les deux
couches s’étendant dans la direction de lon-
gueur et de largeur de I'élément d’isolation (3) ;
la couche externe (5) comprenant un matériau
isolant fibreux avec une densité inférieure a 140
kg/m3 et une configuration laminaire des fibres
de sorte que les fibres sont principalementorien-
tées parallélement aux premiere (31) et secon-
de (32) surfaces principales (31, 32) ; la couche
interne (4) comprenant un matériau isolant fi-
breux ayant une densité inférieure a 60 kg/m3,
dans lequel le matériau isolant fibreux de la cou-
che interne (4) est de la laine minérale et a une
configuration laminaire des fibres de sorte que
les fibres sont principalement orientées parallé-
lement aux premiére (31) et seconde (32) sur-
faces principales (31, 32) ;

b) la fourniture d’un dispositif d’attache d’entre-
toise (6) ;

c) lafixation de I'’élément d’isolation (3) a un élé-
ment structurel (2) d’'un batiment avec le dispo-
sitif d’attache d’entretoise (6) ; dans lequel le
dispositif d’attache d’entretoise (6) est adapté
pour maintenir la couche externe et donc éga-
lement la seconde surface principale (32) de
I’élément d’isolation (3) espacée a une distance
définie du second cbté (22) de I'élément struc-
turel (2), cette distance étant ajustable en agis-
sant sur le dispositif d’attache d’entretoise (6).
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