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STRUCTURE

(567)  The present invention relates to a method for
manufacturing an insulating structure, said insulated
structure intended for insulating a rigid construction by
fixing insulating elements, part of the mentioned insulat-
ing structure, and creating an insulation space that may
thereafter be filled with insulating particles.

The invention is also related to such an insulating
structure for the insulation of a rigid construction.

INSULATING STRUCTURE AND METHOD FOR MANUFACTURING SUCH AN INSULATING
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a method for
manufacturing an insulating structure, said insulated
structure intended for insulating a rigid construction by
fixing insulating elements, which form part of the men-
tioned insulating structure, and creating an insulation
space that may be thereafter filled with insulating parti-
cles.

[0002] The invention is also related to such an insulat-
ing structure for the insulation of a rigid construction.

PRIOR ART

[0003] Building fagades often need thermic and acous-
tic insulation improvement or renovation. Nowadays, it
is known that using an insulation material directly on said
fagade can improve its insulating properties.

[0004] As known in the prior art, an improved building
wall or roof system comprising fibrous insulation is dis-
closed in the patent document EP 3 150 772. The dis-
closed system in said patent publication is a panel or slab
made of mineral wool on one side and rigid on the other
side to create a visible fagade ready for further construc-
tion work or renovation.

[0005] As described also in EP 3 150 772 the use of
generically called "External Thermal Insulation Compos-
ite Systems" (abbreviated as ETICS) is nowadays well
established. The mentioned system disclosed in the pat-
ent publication above-mentioned comprises a structural
element, an insulation element and a spacer fastening
device in order to solve problems and limitations known
in the state of the art by offering better thermal insulation
capacity, lighter and quicker installation, as well as eco-
nomic and manufacturing advantages.

[0006] Specifically, ETICS comprises insulation ele-
ments with layers of different rigidity being described as
advantageous, particularly made of mineral wool or wood
wool insulation. In these systems, a softer, more flexible
layeris arranged closer to the structural element, referred
to as the proximal layer. A harder, more rigid layer is
located further away from the structural element, referred
to as the distal layer. Fastening devices are also de-
scribed, which extend through the proximal and distal
layers in the insulation element and fix them firmly to the
structural element.

[0007] Among other advantages, in these configura-
tions, the more rigid layer serves as resilient base for the
rendering coating and it is able to withstand mechanical
stresses applied to the insulation element. The softer lay-
er reduces the weight of the insulation element, contrib-
utes to an improved thermal insulation capacity, and be-
ing more flexible, it is capable of adapting itself to con-
tours and irregularities which might be present in the
structural element.

[0008] Often, in this type of systems, the surface of the
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structural element does not need to be prepared before
the insulation elements are arranged on to it, such as by
application of a rendering layer to smoothen and elimi-
nate unevenness or irregularities.

[0009] The application of binding agent, e.g. bonding
mortar, for bonding the insulation elements to the struc-
tural element can be omitted by the use of this type of
systems, and with it also the need of applying a primer
forimproving adhesion of the binding agent to the surface
of the structural element. External insulation systems
comprising multilayer insulation elements of this type, as
well as spacer fastening devices to be used in these sys-
tems, are described in the patents and patent applica-
tions EP 2215317 B1, EP 2216454 A2, WO 2014090707
A1 and EP 2666919 A2.

[0010] Specifically, the spacer fastening element is
adapted for fixation of the insulation element to the struc-
tural element. The distance between the distal insulating
elementand the structural elementis adjustable by acting
on said spacer fastening element by choosing the length
of the fastening device.

[0011] Additionally, said spacer fastening element
comprises a hollow shank, preferably made of plastic,
which shows an inner cavity. The hollow shank is provid-
ed with a helical thread running as a helical band. The
above-mentioned inner cavity of the hollow shank is
made for receiving a metal fastening screw provided with
means for fixation to the structural element, specifically
a threaded tip.

[0012] The hollow shank and the fastening screw are
adapted to be locked relative to each other in the axial
longitudinal direction of the fastening screw, while being
freely rotatable relative to each other. The helical thread
is configured to penetrate into the insulating layer with
help of a specifically designed screwing tool that allows
to rotate the hollow shank while keeping the fastening
screw already fixed into the structural element. An em-
bodiment of the described spacer fastening element will
be used in embodiments of the present invention.
[0013] The structural element part of the disclosed de-
vice is characterized as a wall such as a fagade, floor or
buildings’ ceiling. In addition, said insulation element is
shaped as rectangular panels or slabs. Both proximal
and distal layers of the insulation element of the prior art
previously disclosed have distinct compositions and/or
properties and more precisely external layer presents
higher rigidity than internal layer.

[0014] In some cases, the type of panel or slab previ-
ously described requires a lot of manipulations. For ex-
ample, in case of cutting fitting pieces to size, it should
be ensured that they are cut at right angles. In this par-
ticular case, panels that need cutting can end up being
damaged, presenting broken or compressed corners or
edges, and result being unusable.

[0015] The spacer fastening of disclosed device
above-mentioned is used for fixation of the insulation el-
ement, panel or slab to the structural element, wall, roof
or ceiling, the device is adapted to hold the distal layer
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at a defined and adjustable distance from the second
side of the structural element resulting in an external flat
surface. In that case, the fastening device’ length pro-
vides spacing adjustability between the panel and the
wall ensuring that the proximal layer is always in contact
with the surface of the structural element.

[0016] The patent publication EP 3 150 772 also dis-
closes that each of the panels or slabs are fastened to
the wall or roof by a plurality of spacer fastening devices
specifically ensuring certain pressure from the proximal
layer to the structural layer.

[0017] Additionally, it is known in the present field of
the technique that mineral wool and more precisely glass
wool are commonly used. On one hand, mineral wool is
well-known for this moisture resistance characteristics,
sound blocking and low inflammability. On the other
hand, glass wool is well-known in that field of technique
for low inflammability properties, high compressibility,
economic advantages and finally for being a recyclable
material.

DESCRIPTION OF THE INVENTION

[0018] The present invention solves the above identi-
fied drawbacks in an alternative manner generating an
inner space between an insulating layer and the sub-
strate and, optionally, subsequently filling the gap with
insulating particles. It has been shown that, contrary to
the expected result the resulting structure is very stable
in windy conditions and allows a very fast installation
even for very thick insulations.

[0019] In afirstinventive aspect, the present invention
provides a method for manufacturing an insulating struc-
ture, configured for the insulation of a rigid construction,
the method comprising:

a) providing an insulating layer made of mineral wool
comprising mineral fibers,
wherein

- the thickness of the insulating layer is between
20 and 40mm;

- the density of the mineral wool is between 60
and 150 kg/m3, and

b) perforating at least one construction hole in the
rigid construction;

¢) providing a mounting hole in the insulating layer;
d) aligning each construction hole with the mounting
hole of the insulating layer;

e) fixing at least one spacer fastening means, said
fastening mean comprising:

- ahollow shank comprising a helical thread run-
ning along its outside with a maximum major di-
ameter of at least 50 mm and adapted to pene-
trate into the insulating layer,

- a fastening screw comprising a threaded tip
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adapted to be fixed to the rigid construction

- wherein the hollow shank and the fastening
screw are adapted to be locked relative to each
otherin the axial longitudinal direction of the fas-
tening screw, while being freely rotatable rela-
tive to each other;

wherein the spacer fastening means are fixed through
the aligned holes to the rigid construction by means of
the threaded tip at one end and to the insulating layer by
means of the helical thread at the opposite end leaving
a predetermined insulation space in-between.

[0020] In this first inventive aspect, the present inven-
tion provides a method intended to manufacture an in-
sulating structure in order to insulate a rigid construction
such as a wall, fagade or roof. The manufactured insu-
lating structure comprises an insulating layer, at least
one construction hole, atleast one mounting hole, atleast
one spacer fastening means and it is provided an insu-
lation space that, according to an embodiment, is adapt-
ed to be filled with insulating particles.

[0021] The insulating layer has a thickness between
20 and 40mm and a density between 60 and 150 kg/m3
which have been evaluated, in those ranges, for being
highly performant insulation structure parameters.
[0022] Preferably, the density of the insulating layer is
at least 70 Kg/m3, more preferably at least 80 kg/m3,
even more preferably between 100 and 150 Kg/m3. Pref-
erably the thickness of the insulating layer is between 20
and 40 mm, more preferably about 30 mm.

[0023] The density of the insulating layer refers to the
material as such, in the uncompressed and unpacked
state. The person skilled in the art knows how to deter-
mine the density of the fibrous insulating layer. Reference
is made to the standard method UNE EN 823:2013 for
measuring the thickness of thermal insulating products,
from which density can be calculated from the length and
width dimensions, and the weight of a fibrous material
sample.

[0024] In preferred embodiments, the mineral fibers of
the insulating layer, are bonded by a cured organic bind-
er, suitably comprising a thermoset resin. The content of
the organic binder in the insulating layer, measured as
"Loss On Ignition" (LOI) is preferably higher than 5 wt.-
% related to the total weight of the fibers, preferably be-
tween 6 - 15 wt.-% and more preferably between 8 - 13
wt.%. These levels of binder content contribute to further
enhance the mechanical properties, particularly the ri-
gidity and compression resistance, of the insulating layer.
The LOI values provided in the present application were
measured according to the norm ISO 29771:2008.
[0025] The mean fiber diameter of the mineral fibers
in the insulating layer may be suitably at least 4 microm-
eters and lower than 15 micrometers, preferably from 5
to 10 micrometers, as calculated from microscopy anal-
ysis. Fibrous insulating material with this fiber diameter
range provides an enhanced rigidity to the external layer.
[0026] The compressive stress at 10% deformation of
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the insulating 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 a parameter
for estimating the robustness, hardness and rigidity in
the thickness direction of the material since it is directly
proportional to any of these properties.

[0027] According an embodiment of step b) of the first
aspect of the invention, at least one construction hole is
perforated in the rigid construction passing through the
insulating layer. After being perforated, the insulating lay-
er presents a mounting hole. The at least one construc-
tion hole in the rigid construction is preferably performed
passing through the insulating layer, thus preserving
alignment and ensuring a further leveled insulating struc-
ture. Both construction holes and mounting holes may
be repetitively perforated through both the rigid construct
and the insulating layer in one step, until the needed
number of fixations for said insulating structure is per-
formed.

[0028] In an alternative embodiment, the mounting
hole is already present in the insulating layer and shows
an optimal pattern that helps the user on selecting the
position of the spacer fastening means.

[0029] The atleast one spacer fastening means is in-
troduced inside both holes, the construction hole and the
mounting hole respectively performed in the rigid con-
struction and the insulating layer. The spacer fastening
means comprises a fastening screw located inside an
inner cavity designed in the hollow shank.

[0030] Said fastening screw is made for receiving a
screwing tool and said hollow shank is previously shaped
with a cavity through its entire thickness to allow access
from the exterior to the fastening screw. Preferably, the
hollow shank is made of plastic and, also preferably, the
fastening screw is made of metal.

[0031] The hollow shank may further comprise a re-
tainer disk for the insulation layer, preferably at its end
most distal to the first end portion, and with a diameter
at least the size of the diameter of the helically shaped
hollow shank. The retainer disk may further 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 it.

[0032] On one hand, the fastening screw engages in
the rigid construction and houses inside the construction
hole. On the other hand, the hollow shank engages in
the insulating layer by going through the mounting hole.
[0033] In addition, the hollow shank is helically shaped
in order to ease the introduction of said hollow shank
inside the insulation assembly. According to claim 1, the
hollow shank is provided with a helical thread. The term
"helical thread" refers to a thread running as a helical
band, arranged on the outside of the hollow shank along
its length. The pitch of the helical thread, this is, the dis-
tance between two consecutive thread crests, is prefer-
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ably 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.

[0034] Preferably, the helical thread has a conical
shape, with increasing diameter going away from the
structural element. The conical shape facilitates the pen-
etration 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.

[0035] According to this embodiment, the preferred
major diameter of the hollow shank is at least 50 mm
which has been proven to provide maximum stability to
the axial fixation of the insulating structure. Preferably,
the diameter is from 50 to 100 mm, more preferably from
60 to 80 mm.

[0036] According to this embodiment, the fastening
screw has an axial retention with the hollow shank by
locking the fastening screw head on the inside of the
inner cavity of said hollow shank but also freely rotate
with each other.

[0037] Advantageously, the introduction of the spacer
fastening means ensures the alignment previously pro-
vided by the perforating step but also brings stability and
fixation of the insulating layer respectively to the rigid
construction.

[0038] Theinsulationspace is aresultant of the fixation
of the insulating layer to the rigid construction. Said in-
sulation space is therefore predetermined and the void
space depends on the previously studied structural pa-
rameters of the insulating structure. Void space does not
impose any permanent force in a direction perpendicular
to the insulation layers due to the contact of the layer on
the external surface of the rigid construction resulting in
an insulating construction that may be correctly leveled.
[0039] In a particular embodiment, the mineral fibers
of the insulating layer are predominantly oriented in a
plane perpendicular to the thickness of said insulating
layer.

[0040] Specifically, the insulating layer, made of min-
eralwool an especially made of glass wool, predominant-
ly presents fibers oriented perpendicularly to the thick-
ness of the insulating layer or, from another perspective,
parallel to the major surfaces of the insulating layer. The
expression "laminar configuration" in the context of the
present invention, refers to the predominant orientation
of the fibers of the insulating layer, perpendicular to the
thickness of said insulating layer.

[0041] The expression "predominantly oriented" may
be interpreted as being opposite to the feature of having
an orientation equally distributed in all directions. Spe-
cifically, the expression "predominantly oriented" also re-



7 EP 4 006 246 A1 8

fers to preferred embodiments wherein at least 50% of
fibers of the rigid insulating layer are perpendicularly ori-
ented to the thickness of the rigid insulating layer, pref-
erably more than 60% of the fibers, more preferably at
least 70% of the fibers, even more preferably more than
80% of the fibers or more than 90% of the fibers.
[0042] The preferred orientation of the fibers can be
measured by visual evaluation of the fibers in the panel.
Alternatively, the orientation of the fibers can be meas-
ured by optical microscopy, such as stereo microscopy,
or by scanning electron microscopy (SEM). Moreover,
artificial intelligence-based methods also provide meas-
urements of the percentage of "predominantly oriented"
fibers in said panel.

[0043] The predominant orientation of the fibers in the
insulating layer may be produced in the manufacturing
line. The laminar configuration of the fibers naturally re-
sults from the deposition of the fibers freshly formed by
a series of fiberizers and attenuated by air streams from
burners vertically onto a receiving foraminous conveyor
(also referred to as forming conveyor), under air suction
from beyond the conveyor. Additionally, stretching of the
fibers in the manufacturing line leads to the laminar con-
figuration of the fibers, wherein the fibers are predomi-
nantly oriented perpendicularly to the thickness of the
insulating layer. Stretching of the fibers can be produced
by increasing the velocity by which the mat passes be-
tween the foraminous receiving conveyor and the curing
oven conveyor.

[0044] Inthe context of the presentinvention, a stretch-
ing ratio is defined as the ratio between the speed of the
curing conveyor (Vcc) and the speed of the forming con-
veyor (Vfc); i.e. Vcc/ Vfc. Particularly, the stretching ratio
thatleads to the laminar configuration of the fibers is com-
prised between 0.9-1.2, preferably 0.95-1.15 and more
preferably between 1.0-1.1.

[0045] Theinventors have seen that when the stretch-
ing ratiois slightly below 1, that is between 0.90 and 0.99,
fibers become slightly wavy, producing an improvement
in the final product properties, such as flexibility, com-
pressive strength, delamination strength and less bend-
ing strength. If the stretching ratio is 1 or slightly above
1, that is from 1 to 1.2, the fibers become stretched and,
as a result, the stiffness increases, and lambda (thermal
conductivity) improves. When the stretching ratio is high-
er than 1.2, the risk of mineral fibers breakage is very
high, hindering the product manufacturing.

[0046] In a further embodiment, the degree of stretch-
ing of the mat can be increased by running the conveyors
at sequentially increased speeds downstream the man-
ufacturing line. The following example might demon-
strate this type of arrangement, a manufacturing line
comprises 3 conveyors: A first conveyor (= forming con-
veyer; v1 = Vfc) is followed by a second conveyor; the
second conveyor is operated with a higher speed than
the speed of the first conveyor (v2/v1 = e.g. 1.05 to 1.2);
the second conveyor is followed by a third conveyor,
whereas the third conveyor is operated with a higher
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speed than the speed of the second conveyor (v3/v2 =
e.g. 1.05 to 1.20); the third conveyor might be designed
as curing conveyor (v3 = Vcc).

[0047] In a further embodiment, additional conveyors
are placed between the first conveyor (= forming convey-
er) and the last conveyor (= curing conveyor) down-
stream the manufacturing line. Thus, in total 4 or more
conveyors can be arranged downstream the manufac-
turing line, whereas with respect two consecutive con-
veyors, each subsequent conveyor is operated at least
with the same speed, but preferentially with a higher
speed than the immediately preceding conveyor.
[0048] 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 (= vertical compression)
and/or by stretching the uncured mat, and then curing
the binder.

[0049] Unlike crimping processes or lamella formation,
in the laminar configuration of the fibrous insulating ma-
terial according the present invention, the fibers shall not
have been subjected to any process to increase their
orientation in the direction perpendicular to the major sur-
faces of the mat. Thus, the laminar configuration of the
fibers requires less manufacturing efforts. Further, for the
crimped configuration of the fibrous insulating material
the "stretching" ratio-which should be actually under-
stood as "bulging ratio" or "factor of horizontal compres-
sion" - is typically comprised between 0.3 and 0.5, being
the velocity of the curing conveyor (Vcc) significantly low-
er than the velocity of the forming conveyor (Vfc).
[0050] According to the present invention the laminar
configuration of the fibers increases the rigidity of the
whole insulating structure and provides stability to the
spacer fastening means fixed through both the insulating
layer and the rigid construction. More specifically, the
predominantly orientation of fibers, parallel to the larger
surfaces of the insulating layer, increases the stability of
the joint between the helical thread of the hollows shank
and the insulating layer.

[0051] Additionally, the laminar configuration of the fib-
ers contributes to an enhanced thermal insulation capac-
ity in comparison with insulating layers wherein the fibers
are oriented in the direction of the heat transfer. In this
sense, the thermal conductivity of the insulating layer,
measured as lambda at 10°C according to UNE EN
12667:2002 is preferably lower than 0.045 W (K m)-1,
more preferably lower than 0.036 W (K m)-1, and even
more preferably in the range 0.036 - 0.030 W(K m)-1.]
[0052] Inaparticularembodiment, theinsulation space
is filled with insulating particles.

[0053] According to this embodiment, the void space
is filled with insulating particles generating an insulation
space volume.

[0054] The insulating particles, preferably individual
flocs without binding element or with low binder quantities
between them, barely present compressive strength.
Suitable insulating particles to fill the insulation space
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include particles of glass wool, stone wool, slag wool,
cellulose and EPS balls (Expanded Polystyrene balls).
Preferably, the blowing insulating particles are blowing
glass wool flakes. Also, the density of said applied insu-
lating particles are previously selected following the re-
quired characteristics of said insulating structure. Pref-
erably, the density of insulating particles inside the insu-
lation space is between 25 and 45 Kg/m3, even more
preferably about 35 kg/m3.

[0055] Advantageously, by blowing insulating particles
directly inside the insulation space resultant of the insu-
lating layer installation, the induced weight of the instal-
lation of said insulating structure is reduced by manufac-
turing the installation directly on the rigid construction
instead of installing pre-manufactured panels or slab as
performed in the prior art.

[0056] Additionally, the claimed method also provides
away of molding the irregularities of the rigid construction
by blowing the insulating particles as desired, inside the
insulation space and adapt quantity of said insulating par-
ticles.

[0057] In a particular embodiment, at least 50% of fib-
ers of the insulating layer are perpendicularly oriented to
the thickness of the insulating layer.

[0058] Specifically, the expression "predominantly ori-
ented" also refers to preferred embodiments wherein at
least 50% of fibers of the insulating layer are perpendic-
ularly oriented to the thickness of the insulating layer,
preferably more than 60% of the fibers, more preferably
at least 70% of the fibers, even more preferably more
than 80% of the fibers or more than 90% of the fibers.
[0059] In a particular embodiment, the mounting holes
are performed in the insulating layer in step b) when per-
forating the rigid construction passing through the insu-
lating layer.

[0060] Advantageously, by performing the mounting
holes inside the insulating layer and the construction hole
inside the rigid constructionin one step ensures the align-
ment of both holes along the whole installation of the
insulating structure.

[0061] In a particular embodiment, the mounting hole
are performed in the insulating layer during the manu-
facturing process of said insulating layer.

[0062] Advantageously, by performing the mounting
hole during the manufacturing process of said insulating
layer saves time and reduces the risk of errors during
installation. Additionally, the spatial distribution of the
mounting holes may be located at optimized positions.
[0063] Inaparticularembodiment, the insulation space
left during step d) is predefined by spacing means.
[0064] According to this specific embodiment, the in-
sulation space is a resultant of the distance between the
rigid construction and the insulating layer, previously set
by the size of the selected spacing means, located be-
tween the rigid construction and the insulating layer. Said
distance, predetermined by the required length of the
spacer fastening means, also predetermines the volume
of the insulation space to be filled. A preferred distance
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between the rigid construction and the internal side of
the insulating layer is between 50 and 170 mm, more
preferably between 60 and 150 mm, more preferably be-
tween 70 mm and 130 mm, even more preferably about
100 mm.

[0065] Advantageously, the set spacing means main-
tains the insulating layer at the required distance but also
provides regularity, stability and ensures the levels of the
insulating structure.

[0066] In a particular embodiment, the spacing means
are a support tool being temporally interposed between
the rigid construction and the insulating layer when fixing
the spacer fastening means to the insulating layer.
[0067] The spacing means, located between the rigid
construction and the insulating layer, brings support to
the installation. Advantageously, the spacing means is
removable and stay set until one of the insulating layer
isinstalled allowing to reuse the tool for the nextinsulating
layer.

[0068] In a particular embodiment, the insulating par-
ticles filling the insulation space form a continuous layer.
[0069] According to this embodiment, the layer of in-
sulating particles is continuous in order to provide homo-
geneity of insulation over the whole rigid construction.
[0070] In a particular embodiment, the filling of insula-
tion space with insulating particles is performed by in-
jecting the insulating particles through the insulating lay-
er.

[0071] Advantageously, by injecting the insulating par-
ticles through the insulating layer, the insulating particles
are homogenously inserted inside the insulation space
by targeting specific points of injection. An advantageous
order for injecting the insulating particles is selecting
points located in the lower part of the construction and,
progress from bottom to top.

[0072] In a particular embodiment, the method com-
prises the step of performing at least one filling hole on
the insulating layer for the filling of the insulation space
with insulating particles.

[0073] The one filling hole is performed on the insulat-
ing layer in order to inject the insulation particles inside
the insulation space with the minimum but also most ef-
fective number of manipulations.

[0074] Advantageously, aplurality offilling holes is per-
formed in order to target specific points, preferably center
and corners or the insulating layer, and inject a homoge-
neous insulation layer inside the insulation space. The
diameter of the hole depends on the flocs of insulating
particles, the insulating particle size, and their physical
properties since said diameter of the hole must allow an
easy injection but, once the flocs have been injected,
they must be kept in the inner space until the hole is
closed.

[0075] In a particular embodiment, the method com-
prises the step of covering the insulating layer with a base
coat before filling the insulation space with insulating par-
ticles.

[0076] Advantageously, by covering the insulating lay-
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er with a first base coat before filling the insulation space
with insulating particles, the insulating layer is completely
sealed by the base coatso thatit lowers the risk of leaving
gaps between individual panels thatlead to openings that
would allow the insulating particles to escape when filling
the insulation space.

[0077] In a particular embodiment, the method com-
prises the step of covering the filling hole with covering
means after filling the insulation space with insulating
particles.

[0078] Once the insulation space is fully filled with in-
sulation particles, the filling hole is covered by covering
means in order to seal the insulating layer.

[0079] Ina particularembodiment, the covering means
are a portion of the insulating layer extracted from said
insulating layer for performing the at least one filling hole.
[0080] According to this embodiment, the covering
means is a portion of the same material used as insulating
layer so as to maintain the same insulation thermic and
acoustic properties of said insulating layer. Advanta-
geously, the covering means is the same portion previ-
ously cut when performing the filling hole to minimize
waste and manipulations.

[0081] In a particular embodiment, the method further
comprises the step of covering the insulating layer and
the covering means with a base coat before applying the
finishing layer.

[0082] According to this specific embodiment, a base
coat is applied over the insulating layer and the covering
means in order to provide a flat surface before applying
the finishing layer.

[0083] Also in this specific embodiment, the insulating
layer and covering means are covered by two layers of
base coat, one before filling the insulation space and one
after filling the insulation space with insulation particles
and covering it with covering means. Advantageously,
no space is left uncovered, particularly around the insu-
lation space, and it increases the quality of the surface
covered with said base coat before spreading a finishing
layer.

[0084] Additionally, a finishing layer is spread over the
insulating layer and the covering means covering the rigid
construction wall orroofin orderto improve the resistance
of the exterior surface of the insulating layer to weather
conditions, protect and/or adapt the appearance of the
finished wall or roof with the preferred colored mortar,
paint or similar. The addition of mortar prevents the ex-
terior surface, being visually accessible, from showing
irregularities generated for example by the hollow shank.
[0085] Inasecondinventive aspect, the presentinven-
tion provides an insulating structure assembly for insu-
lating a rigid construction, the assembly comprising: an
insulating layer made of mineral wool and provided with
a mounting hole wherein

- the thickness of the insulating layer is between 20
and 40mm; and,
- the density of the mineral wool is between 60 and
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150 kg/m3;

at least one spacer fastening means, said fastening
means comprising:

- a hollow shank comprising a helical thread running
along its outside with a maximum major diameter of
at least 50 mm and penetrating into the insulating
layer,

- afastening screw comprising a threaded tip fixed to
the rigid construction,

- the hollow shank and the fastening screw adapted
to be locked relative to each other in the axial longi-
tudinal direction of the fastening screw, while being
freely rotatable relative to each other;

said spacer fastening means passing through the mount-
ing hole and fixing the insulating layer to the rigid con-
struction such that the rigid construction and the insulat-
ing layer are separated by an insulation space.

[0086] It is a second aspect of the invention resulting
of manufacturing an insulating structure intended for in-
sulating a rigid construction by injecting insulating parti-
cles inside aninsulation space resultant of the installation
of ainsulating layer fixed to said rigid construction thanks
to a spacer fastening means introduced inside a mount-
ing hole and a construction hole, both holes preferably
perforated at the same time to ensure alignment.
[0087] In an embodiment of the second aspect of the
invention, the insulation space is filled with insulating par-
ticles preferably an intermediate mild insulating layer
comprising insulating particles such as flocs.

[0088] The resulting insulating structure assembly
comprises an intermediate insulating layer comprising
insulating particles such as flocs being by injecting the
insulating particles through the insulating layer, prefera-
bly through filling holes of the insulating layer. These fill-
ing holes are preferably done on the insulating layer by
extracting a portion of the insulating layer, said portion
of insulating layer being covering means for covering the
filling holes after filing the insulation space.

[0089] In an embodiment of the second aspect of the
invention, the spacer fastening means are configured
with an adjusting portion when axially locking the fasten-
ing screw and the hollow shank.

[0090] The adjusting portion allows locking the fasten-
ing screw and the hollow shank determining the distance
between the rigid construction and the insulating layer;
that is, the thickness of the resulting insulating layer
formed by injecting the insulating particles.

[0091] In an embodiment of the second aspect of the
invention, the insulating layer comprises at least a filling
hole forfilling the insulating particles and covering means
adapted to close the filling hole.

[0092] More preferably, the covering means is a por-
tion of the insulating layer adapted to close thefilling hole.
[0093] The filling hole allows injecting the insulating
particles into the insulation space. After injecting the in-
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sulating particles, the filling hole must be closed in order
to prevent insulating particles escaping from the insula-
tion space and, preferably providing a continuous exter-
nal surface that may be covered with a finishing layer.
[0094] According to the preferred embodiment, the
covering means must fit the filling hole ensuring to close
the filling hole and preferably also ensuring a continuous
external surface. When the covering means are extracted
from the insulating layer, this feature may be easily met
since the extracted portion shows a complementary
shape of the filling hole.

[0095] In an embodiment of the second aspect of the
invention the insulating particles are made of mineral
wool or EPS balls.

[0096] In a preferred embodiment the insulating parti-
cles of mineral wool are glass wool particles. The features
of the elements disclosed above in the method for man-
ufacturing an insulating structure are those characteriz-
ing the disclosed embodiments of this second aspect of
the invention.

[0097] According to another embodiment, the insulat-
ing particles are in form of individual non-bonded flocs
presenting a previously selected density which provide
a homogeneous layer and the ability to mold the irregu-
larities of the rigid construction. Preferably, the insulating
particles in form of individual non-bonded flocs are made
of glass wool, stone wool, slag wool and cellulose. More
preferably, the insulating particles are blowing glass wool
flakes barley presenting compressive strength in order
to fill the insulation space homogeneously.

DESCRIPTION OF THE DRAWINGS

[0098] These and other features and advantages of
the invention will be seen more clearly from the following
detailed description of a preferred embodiment provided
only by way of illustrative and non-limiting example in
reference to the attached drawings.

Figure 1  This figure shows a sectional view of an in-
sulating structure assembly according to an
embodiment of the invention.

Figure 2  This figure shows a sectional view wherein
a simultaneous perforation of a construction
hole and a mounting hole is performed as a
first stage of an example of an insulation
structure assembly.

Figure 3  This figure shows a sectional view wherein
an insulation layer is fixed to a rigid construc-
tion inserting a spacer fastening means as a
second stage of an example of an insulation
structure assembly.

Figure 4  This figure shows a sectional view wherein
a fastening screw is inserted inside a con-
struction hole as a third stage of an example
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of an insulation structure assembly.

Figure 5  Thisfigure shows a sectional view of a fourth
stage of an example of an insulation struc-

ture assembly.

DETAILED DESCRIPTION OF THE INVENTION

[0099] As will be appreciated by one skilled in the art,
aspects of the present invention may be embodied as a
method and an insulating structure.

[0100] Figure 1 shows a first embodiment of a rigid
construction (2) which corresponds to a wall or roof of a
building. Said building of this embodiment does not
present any type of previous insulation layer.

[0101] According to the prior art, the method for insu-
lating a building is by gluing or screwing a panel or slab,
previously made of an insulation material, directly to the
wall or roof. Said panel or slab may present a distal layer
visible once fixated and a proximal layer in contact with
the rigid construction.

[0102] According to the invention, the insulating struc-
ture (1) comprises afirst insulating layer (3) made of min-
eral wool fixated to a rigid structure (2) by means of spac-
er fastening means (4) which leaves an insulation space
(5). The space allows the set of insulating layers (3) are
not forced from the external surface of the rigid construc-
tion. According to this embodiment, the insulation space
(5) is filled with insulating particles (6) increasing the in-
sulation of the insulating structure (1) and, it has been
tested that the insulating particles (6) prevent the flow of
air that may increase the inner pressure if the flow rate
is high.

[0103] According to an embodiment, in a first step
shown in figure 2, the rigid construction (2) and the insu-
lating layer (3) are simultaneously drilled along an axis
(X-X") which result into perforating a construction hole
(2.1) inthe rigid construction (2) and an aligned mounting
hole (3.1) in the insulating layer (3) along the axis (X-X’)
when said insulating layer (3) is in its operative location.
[0104] In a next step shown in figure 3, a spacer fas-
tening means (4) is inserted through both the mounting
hole (3.1) and the construction hole (2.1) previously per-
forated respectively in the insulating layer (3) and the
rigid construction (2) being finally fixed to the rigid con-
struction (2).

[0105] In a preferred embodiment, the spacer fasten-
ing means (4) comprises a fastening screw (4.1), prefer-
ably made of metal, and a hollow shank (4.2), and pref-
erably made of plastic. The hollow shank (4.2) presents
an inner cavity which provide space for lodging the fas-
tening screw (4.1)

[0106] The spacer fastening means (4) or a plurality of
them are intended for fixing the insulating layer (3), at a
predetermined distance, to a rigid construction (2). Said
spacer fastening means (4) should be previously select-
ed having its length long enough to respect the prede-
termined distance and taking into account both the depth
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of construction hole (2.1) and the thickness of the insu-
lating layer (3).

[0107] On one hand, the previously mentioned spacer
fastening means also comprises an end portion, identi-
fied as threaded tip (4.1.1), and adapted to be fixed to
the rigid construction (2). On the other hand, the previ-
ously mentioned hollow shank (4.2) comprises a wide
helical threaded (4.2.1) ended in a plate (4.2.2).

[0108] The helical thread (4.2.1) is screwed into the
insulating layer (3) using a specific tool (not shown in this
figure), which allows to rotate the hollow shank (4.2) while
keeping the fastening screw (4.1) fixed into the rigid con-
struction (2), until the plate (4.2.2) rests on the outer sur-
face of said insulating layer (3).

[0109] The hollow shank (4.2) is rotatable respectively
to the fastening screw (4.1) but also adapted to be locked
in the axial longitudinal direction of the fastening screw
(4.1) thanks to axial retention.

[0110] Inanextstep, depictedinFigure4, the threaded
tip (4.1.1) of the fastening screw (4.1) is inserted inside
the construction hole (2.1) of the perforated rigid con-
struction (2). In the same embodiment, the hollow shank
(4.2) of the spacerfastening means is set inside the in-
sulating layer (3) and the plate (4.2.2) is resting on the
exterior surface of said insulating layer (3).

[0111] At least a spacing means (5.1) is set between
the rigid construction (5) and the insulating layer (3).
Since the length of the spacing means (5.1) has been
previously adjusted to the dimensions of the gap gener-
ating the insulation space (5), the resulting distance be-
tween the rigid construction (2) and the insulating layer
(3) is correctly determined.

[0112] In this preferred embodiment, said configura-
tion creates an insulation space (5) between the rigid
construction (2) and the insulation layer (3). Next, the
insulation space (5) is filled with insulation particles (6)
through a previously perforated filling hole (3.3) in the
insulating layer (3).

[0113] Thefilling hole (3.3), perforated in the insulating
layer (3), or a plurality of them are intended for filling the
insulation space (5) with insulating particles as homog-
enously as possible.

[0114] In a preferred embodiment, the insulation par-
ticles (6) filling the resultant insulation space (5) are in
form of non-bonded flocs.

[0115] As shown in the Figure 5, once the insulation
space is fully filled with insulation particles (6), the used
filing hole (3.3) of the previous step is covered by cov-
ering means (3.4) rendering a leveled surface ready for
receiving a finishing layer (3.5).

[0116] The plurality offilling holes (3.3), previously per-
formed on the insulating layer (3), are covered by said
covering means (3.4). Said covering means (3.4) are
pieces of the extracted portions from the previously per-
formed filling hole (3.3) in the insulating layer (3).
[0117] Aftercovering thefilling holes (3.3) with the cov-
ering means (3.4) the resulting outer surface is flat, free
of cavities or holes, but may show irregularities, mainly
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at the location of the covering means (3.4). According to
a preferred embodiment, the outer surface of the insu-
lating layer (3) with the covering means (4) is covered
with at least one layer of a base coat (3.2) providing a
high-quality surface. In a further step, the outer surface
with the at least one layer of base coat (3.2) is covered
by a finishing layer (3.5). According to a preferred em-
bodiment, between the base coat (3.2) and the finishing
layer (3.5), a glass fiber layer is interposed improving the
mechanical properties of the construction, specifically
improving the resistance to external aggressions of en-
vironmental elements and the rigidity.

Claims

1. Method for manufacturing an insulating structure (1),
configured for the insulation of a rigid construction
(2), the method comprising:

a) providing an insulating layer (3) made of min-
eral wool comprising mineral fibers,
wherein

- the thickness of the insulating layer (3) is
between 20 and 40mm;
- the density of the mineral wool is between
60 and 150 kg/m3, and

b) perforating atleast one construction hole (2.1)
in the rigid construction (2);

c¢) providing a mounting hole (3.1) in the insulat-
ing layer (3);

d) aligning each construction hole (2.1) with the
mounting hole (3.1) of the insulating layer (3);
e) fixing at least one spacer fastening means
(4), said fastening means (4) comprising:

- a hollow shank (4.2) comprising a helical
thread (4.2.1) running along its outside with
a maximum major diameter (D) of at least
50 mm and adapted to penetrate into the
insulating layer (3),

- a fastening screw (4.1) comprising a
threaded tip (4.1.1) adapted to be fixed to
the rigid construction (2)

-wherein the hollow shank (4.2) and the fas-
tening screw (4.1) are adapted to be locked
relative to each otherin the axial longitudinal
direction of the fastening screw (4.1), while
being freely rotatable relative to each other;

wherein the spacer fastening means (4) are fixed
through the aligned holes (2.1, 3.1) to the rigid con-
struction (2) by means of the threaded tip (4.1.1) at
one end and to the insulating layer (3) by means of
the helical thread (4.2.1) at the opposite end leaving
a predetermined insulation space (5) in-between.
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A method according to claim 1 wherein the mineral
fibers of the insulating layer (3) are predominantly
oriented in a plane perpendicular to the thickness of
said insulating layer (3);

A method according to claim 1 wherein at least 50%
offibers of the insulating layer (3) are perpendicularly
oriented to the thickness of the insulating layer (3),
more preferably more than 60% of the fibers, more
preferably at least 70% of the fibers, even more pref-
erably more than 80% of the fibers or more than 90%
of the fibers.

A method according to any of claims 1 to 3 wherein
the mounting holes (3.1) are performed in the insu-
lating layer (3) in step b) when perforating the rigid
construction (2) passing through the insulating layer

@)

A method according to any of claims 1 to 3 wherein
the mounting holes (3.1) are performed in the insu-
lating layer (3) during the manufacturing process of
said insulating layer (3).

A method according to any of the preceding claims
wherein the insulation space (5) left during step e)
is predefined by spacing means (5.1).

A method according to previous claim wherein the
spacing means (5.1) are a support tool being tem-
porally interposed between the rigid construction (2)
and the insulating layer (3) when fixing the spacer
fastening means (4) to the insulating layer (3).

A method according to any of the preceding claims
wherein the insulation space (5) is filled with insulat-
ing particles (6).

A method according to claim 8 wherein the insulating
particles (6) filling the insulation space (5) form a
continuous layer.

A method according to claims 8 or 9, wherein the
filling of insulation space (5) with insulating particles
(6) is performed by injecting the insulating particles
(6) through the insulating layer (3).

A method according to any of the preceding claims
further comprising the step of performing at least one
filing hole (3.3) on the insulating layer (3) for the
filling of the insulation space (5) with insulating par-
ticles (6).

A method according to the preceding claim, further
comprising the step of covering the insulating layer
(3) with a base coat (3.2) before filling the insulation
space (5) with insulating particles (6).
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A method according to claim 11 or 12, further com-
prising the step of covering the filling hole (3.3) with
covering means (3.4) after filling the insulation space
(5) with insulating particles (6).

A method according to any of claims 11 and 13,
wherein the covering means (3.4) are a portion of
the insulating layer (3) extracted from said insulating
layer (3) for performing the at least one filling hole
(3.3).

A method according to any claims 11 to 14, further
comprising the step of covering the insulating layer
(3) and the covering means (3.4) with a base coat
(3.2) before applying a finishing layer (3.5).

Insulating structure assembly (1) forinsulating a rigid
construction (2), the assembly comprising:

an insulating layer (3) made of mineral wool and
provided with a mounting hole (3.1) wherein

- the thickness of the insulating layer (3) is
between 20 and 40mm; and,

- the density of the mineral wool is between
60 and 150 kg/m3;

at least one spacer fastening means (4), said
fastening means (4) comprising:

- a hollow shank (4.2) comprising a helical
thread (4.2.1) running along its outside with
a maximum major diameter (D) of at least
50 mm and penetrating into the insulating
layer (3),

- a fastening screw (4.1) comprising a
threaded tip (4.1.1) fixed to the rigid con-
struction (2),

- the hollow shank (4.2) and the fastening
screw (4.1) adapted to be locked relative to
each other in the axial longitudinal direction
of the fastening screw (4.1), while being
freely rotatable relative to each other;

said spacer fastening means (4) passing
through the mounting hole (3.1) and fixing the
insulating layer (3) to the rigid construction (2)
such that the rigid construction (2) and the insu-
lating layer (3) are separated by an insulation
space (5).

An insulating structure assembly (1) according to the
preceding claim, wherein the insulation space (5) is
filled with insulating particles (6) preferably an inter-
mediate mild insulating layer (6.1) comprising insu-
lating particles (6) such as flocs.

An insulating structure assembly (1) according to
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claim 16 or 17, wherein the spacer fastening means
(4) are configured with an adjusting portion when
axially locking the fastening screw (4.1) and the hol-
low shank (4.2).

Aninsulating structure assembly (1) according to any
of claims 16 to 18 wherein the insulating layer (3)
comprises at least a filling hole (3.3) for filling the
insulating particles (6) and covering means (3.4)
adapted to close the filling hole (3.3).

An insulating structure assembly (1) according to
previous claim wherein the covering means (3.4) is
a portion of the insulating layer (3) adapted to close
the filling hole (3.3).

Aninsulating structure assembly (1) according to any
of claims 16 to 20 wherein the insulating particles (6)
are made of mineral wool or EPS balls.
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