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(57) A prefabricated insulating panel for roofing of
buildings comprises a lower sheet (2) made of rigid or
semirigid material, an upper sheet (3) made of rigid ma-
terial, and a layer (4) of thermally insulating material be-
tween the lower and upper sheets (2,3). The upper sheet

(3) is shaped so as to define two inclined surfaces (10),
opposite with respect to a ridge region (11) of the panel,
which form two opposite pitches of the panel (1), the ridge
region (11) being defined in an intermediate area or area
of transition between the two inclined surfaces (10).
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Description

[0001] The present invention regards a prefabricated
insulating panel for roofing of buildings, comprising:

- alower sheet made of rigid or semirigid material;

- an upper sheet made of rigid material, in particular
a metal material; and

- alayer of thermally insulating material between the
upper and lower sheets,

wherein the panel has two opposite longitudinal ends,
defining between them a dimension of length of the panel,
and a first edge and a second edge opposite to one an-
other, which define between them a dimension of width
of the panel, in which the side edges are shaped in such
a way that the first side edge of a said panel can be
coupled to the second side edge of a further said panel,
the upper sheet being corrugated so as to define a plu-
rality of ribbings that extend between the two longitudinal
ends and that are substantially parallel to one another
and with respect to the two side edges.

[0002] The structure of the panels of the type referred
to, made up of the aforesaid layer of insulating material
fixedly set between the two mutually parallel rigid or sem-
irigid sheets, is substantially monolithic, and this guaran-
tees good characteristics of water-tightness to any infil-
tration, of thermal insulation, and of mechanical resist-
ance. For said reason, the panels of the type referred to
above are widely used for the construction of roofs of
buildings.

[0003] For reasons of standardization of production,
the panels are generally produced in some versions,
which are differentiated from one another as regards
thickness of the upper sheet, of the lower sheet, and of
the layer of insulating mass. The length of the panels can
be varied, in the production stage, according to the final
installation.

[0004] In the majority of cases, the panels have a
straight or rectilinear configuration and are used to form
individual pitches of a roof. Consequently, for the con-
struction of roofs with two pitches, each pitch is formed
by arespective plurality of juxtaposed panels. The sealed
junction between the two opposite inclined pitches, each
formed by a respective plurality of panels, is obtained by
installation of an additional ridge element, which defines
the ridge line of the roof. Rectilinear panels of this type
require relatively complex or extensive substructures,
designed to support the panels that provide each pitch
in an inclined position.

[0005] Also known are prefabricated insulating panels
designed for covering individual bays of buildings, where
by "bay" is understood the span or space comprised be-
tween two load-bearing rests or elements of the structure
of a building, such as for example prefabricated parallel
beams made of reinforced concrete of an industrial build-
ing.

[0006] In order to guarantee off-flow of water, these
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panels have a curved shape so as to present a ridge
region. Also the monolithic structure of these panels com-
prises an upper sheet and a lower sheet, curved accord-
ing to one and the same radius and set parallel to one
another, provided between which is the layer of insulating
material.

[0007] With this configuration, the two parallel longitu-
dinal ends of the panels can be supported by means of
the two load-bearing rests or elements defining the span
of the bay, without the need for complex or extensive
supporting substructures. The aforesaid load-bearing
rests or elements are set at an inter-axis that is generally
comprised between 5 and 7 m, and the curved panels
are mounted perpendicular to them. The free span to be
covered is generally comprised approximately between
2mand 4 m.

[0008] Forthese applications, the length of the curved
panels - understood as distance between the two longi-
tudinal ends - is generally comprised approximately be-
tween 2.5 m and 5 m, whilst the width (or pitch) - under-
stood as distance between the two side edges of the
panel - is generally approximately 1 m. Also these curved
panels are modular, with the possibility of coupling to-
gether the front and back of different panels, in the direc-
tion of length of the bay.

[0009] If on the one hand curved prefabricated panels
do not require complex or extensive supporting substruc-
tures, on the other they present some drawbacks of a
practical nature.

[0010] On account of production, dimensional, or in-
stallation constraints - including the need to guarantee
an adequate loading capacity - curved panels for the ap-
plications referred to above are in general made with rel-
atively small radiuses of curvature, for example of ap-
proximately 3.5-4 m. Consequently, the top surface of
these panels presents a steep slope, even higher than
50%, and practically cannot be walked on, if not with a
high risk of slipping.

[0011] This circumstance complicates any possible in-
terventions that are to be carried out on the roof of the
bay, for example, when it is necessary to carry out clean-
ing of gutters or flashing that are located along the sides
of the coupled panels. Given that the panels cannot be
walked on, the person responsible for carrying out clean-
ing operations has to climb on the roof and clean a gutter
or flashing at a longitudinal end of the panels, climb down
from the roof, and then climb up again to clean the second
gutter or flashing, at the opposite longitudinal end of the
panels. Similar drawbacks arise when cleaning is carried
out with the aid of purposely equipped lorries or movable
scaffolding.

[0012] Traditional curved panels for the applications
referred to above can also be obtained with radiuses of
curvature greater than those indicated above, but the
consequence of this is that the maximum admissible load
for the panels themselves is considerably reduced.
[0013] A drawback of curved panels of the type re-
ferred to, linked to the previous drawbacks, regards the
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difficulty of mounting thereon additional units, such as,
for example, photovoltaic modules. The installation of an
additional unit on the curved surface of the panel is evi-
dently inconvenient for the persons responsible for in-
stallation, on account of the aforesaid steep slope. On
the other hand, it has been seen how panels with wide
radius of curvature have comparatively reduced structur-
al characteristics: the installation of an additional module
evidently reduces the possibility of the panel supporting
further loads thereon, such as for example snow, or the
weight of persons responsible for carrying out repair/
maintenance of the module.

[0014] Inaddition to this, the installation of an addition-
al unit having a planar or rectilinear configuration, such
as for example a photovoltaic module, imposes prior
mounting on the curved panel of a relatively complex
structure for supporting and fixing the unit.

[0015] The object of the present invention is basically
to overcome one or more of the aforesaid drawbacks of
curved panels of the type referred to in a simple and
inexpensive way. Said object is achieved, according to
the invention, by a prefabricated insulating panel having
the characteristics specified in the annexed claims, which
form an integral part of the technical teaching provided
herein in relation to the invention.

[0016] The characteristics and advantages of the in-
vention will emerge from the ensuing description with ref-
erence to the annexed drawings, which are provided
purely by way of non-limiting example and in which:

- Figure 1 is a perspective view of an insulating panel
according to the invention;

- Figure 2 is a partial and schematic cross section of
a plurality of panels according to the invention, cou-
pled together or juxtaposed;

- Figure 3 is a partial perspective view of two panels
according to the invention, in a step of coupling or
juxtaposition;

- Figure4is aschematic perspective view of a plurality
of panels according to the invention coupled together
or juxtaposed;

- Figure 5 is a partial and schematic cross section ac-
cording to the line V - V of Figure 4;

- Figure 6 is a partial and schematic view in front ele-
vation according to the arrow VI of Figure 4;

- Figure 7 is a simplified view, in front elevation, of a
portion of a generic building with a number of bays,
provided with a roofing obtained with a plurality of
insulating panels according to the invention;

- Figures 8,9, and 10 are schematic sections of further
embodiments of the panel according to the invention;
and

- Figure 11 is a simplified view, in front elevation, of a
portion of a generic building with a number of bays,
provided with roofing formed by a plurality of insu-
lating panels according to the embodiment of Figure
10.
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[0017] Figure 1 represents a prefabricated insulating
panel provided according to one embodiment of the in-
vention for the roofing of individual bays of buildings. The
panel, designated as a whole by 1, has a monolithic struc-
ture that comprises a lower sheet 2, preferably but not
necessarily made of metal material, and an upper sheet
3 made of metal material. Set between the sheets 2 and
3 is a layer or mass of thermally insulating material 4.
The layer 4 can be provided with a foamed material, such
as, for example, a self-extinguishing polyurethane resin
or a polyisocyanurate foam or a foam containing flame-
retardants. The very gluing capacity of the foamed ma-
terial used can be advantageously exploited for fixing the
aforesaid components 2-4 of the panel 1 to one another
in order to obtain the aforesaid monolithic structure and
thus prevent the need for welded or mechanical connec-
tions.

[0018] In the panel 1 two longitudinal ends may be
identified, designated by S, and two side edges, desig-
nated by F and R, hereinafter defined as front and back,
respectively, only by way of reference of the modalities
of coupling between a number of panels. The panel 1
has a length L, understood as distance between the ends
S, and a width or pitch W, understood as distance be-
tween the front F and the back R.

[0019] At least the upper sheet 3, and preferably also
the lower sheet 2 are fretted or corrugated; i.e., they have
parallel ribbings, which extend substantially throughout
the length of the sheets themselves, between the ends
S. Inthis perspective, the sheets 2 and 3 can be obtained
via rolling from sheet metal, for example stainless-steel
or galvanized sheet, or sheet of aluminium or copper,
possibly painted or subjected to other surface treatment.
In the course of the step of forming of the lower sheet 2,
there can be defined in the latter parallel ribbings that are
the same as one another, some of which are designated
by 5 in Figure 3. Likewise, in the course of forming of the
upper sheet 3, defined in the latter are longitudinal rib-
bings projecting upwards, in such a way that the top sur-
face of the panel 1 presents a recurrent pattern.

[0020] In the case exemplified (see Figure 2), the up-
per sheet 3 envisages a plurality of deep (high) ribbings,
some of which are designated by 6a, 6b, 6¢, and a plu-
rality of shallow (low) ribbings, some of which are desig-
nated by 7. Preferably extending, in the same longitudinal
direction, between two deep ribbings are a plurality of
shallow ribbings.

[0021] The presence of these deep and shallow rib-
bings enables strengthening of the structure of the upper
sheet 3, and hence of the entire panel 1. Once again in
order to strengthen the monolithic structure of the panel
1, as has been said, also the lower sheet 2 can present
a plurality of ribbings 5 substantially parallel to one an-
other and with respect to the front F and to the back R
of the panel.

[0022] The front F and the back R are shaped so as
to enable watertight juxtaposition of a number of similar
panels 1. In particular, in the embodiment exemplified



5 EP 2 369 086 A2 6

herein, the front F (or the back R) of one panel 1 can be
coupled via overlapping to the back R (or to the front F)
of another panel 1. In the embodiment exemplified, in a
region corresponding to the front F of the panel 1, the
upper sheet 3 is shaped to provide part of a deep ribbing
6a, which is external to the space of containment of the
insulating mass 4 (it should be noted that said external
ribbing 6a could be formed also by shaping appropriately
the lower sheet 2, in the case where said sheet 2 is in-
tended to be used for "closing" laterally the space for
containing the insulating mass 4). On the other side, at
the back R of the panel 1, the upper sheet 3 is shaped
for defining a deep ribbing 6b, designed for shape fit with
the ribbing 6a of another panel 1.

[0023] The conceptis, for example, visible also in Fig-
ure 3, which is a schematic illustration of the step of su-
perposition of the ribbing 6a of one panel 1 on the ribbing
6b of a different panel 1. Likewise, Figures 2 and 4 are,
respectively, a schematic cross section and a perspec-
tive view of a number of panels 1 coupled in the way
described. Final fixing between the panels 1 juxtaposed
in the aforesaid way can be obtained with modalities and
means in themselves known in the sector, for example,
screws and U-bolts.

[0024] Itshould be noted that the coupling of the panels
1 via overlapping must be deemed preferred, but is not
indispensable. In embodiments alternative to the one
represented, the front F and back R of two panels can
be just set alongside and coupled in a water-tight way by
means of a butt strap, according to a technique in itself
known in the sector.

[0025] As may be clearly seen also in Figure 3, in the
case exemplified, the shape fit between the front F and
the back R of two different panels 1 also includes a lon-
gitudinal appendage 8 (comprising, for example, a
shaped portion of the rear edge of the lower sheet 2) of
a panel 1, designed to fit into a longitudinal recess 9 de-
fined in the face of the insulating mass 4 corresponding
to the front F of another panel 1.

[0026] As inthe case of curved panels, the panel 1 has
a ridge region that extends between the front F and the
back R. However, according to the main characteristic
of the invention, the upper sheet 3 defines, in opposite
parts with respect to the ridge region, two opposite rec-
tilinear pitches of the panel 1. In particular, as may be
seen in Figure 1, the sheet 3 is shaped so as to define
two inclined surfaces, designated by 10, which form the
two aforesaid pitches, with the ridge region of the panel
1, designated by 11, that is defined in the intermediate
area or area of transition between the two inclined sur-
faces 10.

[0027] In this way, the panel 1 according to the inven-
tion has a configuration substantially with rectilinear dou-
ble pitch, and said shape, in addition to guaranteeing the
necessary running off of water, enables the problems
typical of curved panels of the type described previously
to be overcome, in particular so that it will be possible to
walk on them and/or in order to guarantee a sturdiness
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and resistance thereof to loads and/or facilitate mounting
thereon of additional units, such as rectilinear photovolta-
ic modules. Obviously, the fact that the two rectilinear
pitches constituted by the inclined surfaces 10 are ob-
tained via deformation of one and the same sheet of ma-
terial prevents the need to envisage an additional ridge
element.

[0028] The slope of atleastone ofthe inclined surfaces
10, preferably of each inclined surface 10, is less than
25%. In the embodiment currently deemed preferential,
said slope is comprised between approximately 3% and
approximately 8%, preferably approximately 5-6%. Said
reduced slope constitutes a considerable advantage in
that it means that the panel 1 can be walked on by a
person carrying out maintenance operations without any
risk of him slipping. The configuration of the sheet 3 with
opposed inclined surfaces 10 facilitates, when neces-
sary, also installation of additional elements on the pan-
els 1, such as, for example, the photovoltaic modules.
[0029] The two inclined surfaces or pitches 10 can
have one and the same slope and length, with respect
to the ridge of the panel 1, as in the case of Figure 1. In
other embodiments, however (see, for example, Figure
9), there may be envisaged different slopes and/or
lengths for the two rectilinear pitches 10.

[0030] According to a preferred characteristic of the
invention, and unlike panels of a known type, the two
sheets 2 and 3 are not parallel to one another; namely,
the general development of the sheet 2 in a longitudinal
direction (i.e., between the two ends S) is different from
the general development of the sheet 3 in a longitudinal
direction.

[0031] Inthe case of the embodiment of Figures 1 and
4, the lower sheet 2 has a longitudinal general develop-
ment that is substantially rectilinear, i.e., it lies substan-
tially in a plane. The upper sheet 3 has, instead, a longi-
tudinal general development that defines the two inclined
surfaces 10 having opposite slopes. Hence, in this em-
bodiment, the panel 1 has, in cross section, a shape that
is at least approximately triangular, approximately the
shape of an isosceles triangle (in actual fact, in the ex-
ample shown, the cross section is substantially shaped
like an irregular pentagon, but as may be seen, the ge-
ometrical shape recalled visually is atleast approximately
triangular).

[0032] With this configuration the thickness of the layer
of insulating material 4 is variable starting from each end
S up to the area corresponding to the ridge region 11. In
particular, in the case exemplified, the thickness increas-
es from a minimum, in an area corresponding to the ends
S, to a maximum, in an area corresponding to the ridge
region 11. With this type of configuration, the overall
structure of the panel 1 is very sturdy and distinguished
by an increased load-bearing capacity. As compared to
curved panels with parallel sheets, the panel 1 according
tothe invention consequently has also aninsulating mass
of increased thickness. The configuration of the base
constituted by the sheet 2 presents the further advantage
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- in the condition where the panels are installed - of re-
ducing the internal space of the building that must be
heated in the cold seasons as compared to a roofing
obtained via the curved panels described previously. It
should be noted that the panels 1 can be exploited to
provide directly also a substantially plane false ceiling,
in which case the respective lower sheets 2 will be pref-
erably painted or subjected to a surface treatment.
[0033] It will be appreciated that the same advantages
highlighted above can be achieved also with a sheet 2
that is not exactly rectilinear. In said perspective, the
sheet 2 could even be undulated (albeit arranged accord-
ing to a respective substantially rectilinear general
plane), or again it could be a slightly arched sheet 2, with
concavity facing upwards or downwards.

[0034] Inthe embodiment exemplified, the two inclined
surfaces 10 defined by the upper sheet 3 intersect at the
ridge region 11 to define a ridge line 11a of the panel 1
(Figure 1). With this type of embodiment, the shaping of
the sheet 3, after the latter has possibly undergone roll-
ing, is relatively simple in so far as it requires a simple
operation of folding of the sheet itself. By way of example,
in an embodiment of the type referred to in Figure 1, the
angle formed between the two inclined surfaces 10 can
be comprised between 169° and 177°, preferably be-
tween approximately 172° and approximately 174°.
[0035] Itshould in any case be noted that, in other em-
bodiments, not represented, the ridge region defined by
the upper sheet 3 may not be "sharp": in other words,
the sheet 3 can be bent during the production stage to
define - for example between the two inclined surfaces
10 - an intermediate area or area of transition that is hor-
izontal or has some other form.

[0036] In a particularly advantageous embodiment:

- thedistance (ribs excluded) between the lower sheet
2 and the ridge 11a of the upper sheet 3 (i.e., the
distance measured in a region corresponding to the
planes between the ribbings 5 and 6-7 - see height
D in Figure 5) - is between approximately 6 cm and
approximately 25 cm, preferably between approxi-
mately 11 cm and approximately 13 cm, and/or

- thedistance (ribs excluded) between the upper sheet
3 and the lower sheet 2 at the ends S of the panel 1
(see height E in Figure 6), is between approximately
2.5 cm and approximately 12 cm, preferably from
approximately 4 to approximately 7 cm.

[0037] These sizings guarantee excellent characteris-
tics of sturdiness and thermal insulation. The distances
D and E indicated correspond evidently to different thick-
nesses of the insulating mass 4 that fills the gap between
the two sheets 2 and 3.

[0038] Once again with reference to a preferential em-
bodiment, the length L of the panel 1 is between 2 m and
5 m, preferably between approximately 2.5 m and ap-
proximately 4 m. On the other hand, the preferred pitch
or width W of the panel 1 is not greater than 1.5 m; pref-

10

15

20

25

30

35

40

45

50

55

erably, the useful width W is approximately 1 m.

[0039] The prefabricated insulating panels 1 according
to the invention can be used for top roofing of individual
bays, i.e., of the span or space comprised between two
parallel load-bearing rests or elements of a building, with
each panel 1 arranged perpendicular to the aforesaid
rests, i.e., with the ends S of the panels 1 that are sup-
ported by them.

[0040] Figure 7 is a partial and schematic illustration,
merely by way of example, of an application of the above
sort. In particular, Figure 7 shows the structure with bays
of a generic building, which is assumed as being a shed
for industrial use, said structure being provided via ele-
ments made of pre-compressed reinforced concrete. The
width or span of each bay is basically represented by the
distance between the two parallel load-bearing elements
designated by 20, which here are assumed as being
beams made of reinforced concrete, supported via co-
lumnar elements 21, which are also made of concrete.
[0041] As may be noted from Figure 7, the prefabricat-
ed insulating panels 1 according to the invention are used
for roofing the individual bays. A number of panels 1 are
coupled one after another - in the way described previ-
ously with reference to Figures 2-4 - in the direction of
length of the bays themselves (said direction is perpen-
dicular to the plane of the sheet of Figure 7), i.e., accord-
ing to the direction of width W of the panels. Anchorage
of the panels 1 with respect to the beams 20 can be pro-
vided with methodologies and means in themselves
known in the sector.

[0042] The roofing of each bay can be completed at
the two ends S of the panels via suitable accessories
according to the known art, not represented, such as, for
example, flashing, gutters, drip edges, or edge trims, de-
signed to enable collection and/or running-off of water
and/or prevent the risk of infiltration of water into the build-
ing.

[0043] Figures8,9and 10illustrate some possible var-
iant embodiments of the panel 1 according to the inven-
tion.

[0044] The panel 1 of Figure 8 presents a construction
and use that are generally similar to the ones described
previously with reference to the Figures 1-7. As may be
seen, in this case, the upper sheet 3 is shaped so as to
present, in the regions of the ends, stretches S’ that are
at an angle with respect to the corresponding inclined
surfaces 10, are preferably generally plane or rectilinear,
and are substantially parallel to the lower sheet 2. Hence,
in the example of Figure 8, the longitudinal-end regions
ofthe panel are defined by parallel stretches of the sheets
2 and 3, but in other embodiment not illustrated herein
the stretches S’ can project in a cantilever way towards
the outside, beyond the insulating mass 4 and/or the low-
er sheet. The stretches S’ may indicatively have a length
of approximately 10 cm. The provision of these rectilinear
stretches S’ in the two longitudinal-end areas is particu-
larly advantageous during production of the panel in so
far as it facilitates the operations of cutting of the sheet 3.
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[0045] The embodiment of Figure 9 is conceptually
similar to those already described above, with the differ-
ence that in this case the two inclined surfaces 10 have
different lengths and slopes. Panels having a configura-
tion of this type can be used, for example, for providing
roofing of a "shed" type. It may be noted that, also in the
case of the panel 1 of Figure 9, the presence of the
stretches S’ of the sheet 3 substantially parallel to the
sheet 2 are to be deemed preferred, but not strictly in-
dispensable.

[0046] From the foregoing description the characteris-
tics and the advantages of the present invention emerge
clearly. The panel described is a roofing panel that can
be numbered amongst monolithic prefabricated modular
components. The structure of the panel described is sim-
ple and guarantees the necessary modularity. Said struc-
ture moreover enables panels of dimensions also differ-
ent from one another to be obtained, without this causing
substantial variations in the production cycle. As has
been explained previously, moreover, the panels accord-
ing to the invention enable considerable advantages to
be obtained as compared to the known curved panels
envisaged for similar applications.

[0047] Of course, without prejudice to the principle of
the invention, the details of construction and the embod-
iments may vary widely with respect to what is described
and illustrated.

[0048] Figure 10 regards a possible alternative em-
bodiment of a panel according to the invention. This em-
bodiment differs from the previous ones substantially in
that the longitudinal general development of the sheet 2
is similar to that of the sheet 3. Hence, as may be noted,
also the sheet 2 is shaped so as to define two opposed
inclined surfaces, here designated by 10’. In the example
illustrated the two sheets 2 and 3 are substantially parallel
to one another so that the thickness (ribs excluded) of
the insulating mass 4 is substantially constant. Prefera-
bly, both of the sheets 2 and 3 of a panel of this sort have
respective end stretches S, for the reasons already ex-
plained previously. In this way, then, also in the panel 1
of Figure 10 the two longitudinal-end regions lie in one
and the same general plane, and this facilitates position-
ing of the panels on plane surfaces, such as for example
the top surfaces of the corresponding load-bearing ele-
ments 20, as may be clearly seen in Figure 11.

[0049] The embodiment of Figures 10 and 11 is less
advantageous than the previous ones as regards overall
sturdiness of the panel, thermal insulation, and possibility
of obtaining a plane false ceiling. Possibly, the angle
formed between the two inclined surfaces 10’ of the lower
sheet 2 could be different from the angle formed between
the two inclined surfaces 10 of the upper sheet 3, so as
to have in any case a thickness of the insulating material
4 thatis variable between the ends S and the ridge region
11.Inany case, as compared to the known curved panels
for similar applications, the panel 1 of the embodiment
of Figures 10 and 11 renders walking on the panel safe,
thanks to the modest slope of the inclined surfaces 10,
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and enormously facilitates installation of additional units,
such as plane photovoltaic modules, as explained previ-
ously.

[0050] According to an embodiment not represented,
the upper sheet 3 of the panel 1 according to any one of
the embodiments described and/or illustrated above has
shaped ribbings for resting and/or supporting opposite
edges of an auxiliary panel unit, i.e., a unit having a con-
figuration structurally or functionally similar to those de-
scribed in the Italian patent No. 1.346.172 and/or in the
Italian patent application No. TO2007A000633, filed in
the name of the present applicant. In this way, the afore-
said ribbings can be exploited for providing in themselves
a supporting structure for an auxiliary unit, such as, for
example, a rectilinear or plane photovoltaic panel.
[0051] In an application of the above sort, these sup-
porting ribbings extend in height above the plane of lie
of the auxiliary unit, as described in TO2007A000633,
and are shaped so as to define each both a resting sur-
face for the corresponding edge of the auxiliary unit and
a surface of delimitation of a seat for the auxiliary unit,
orthogonal to the aforesaid resting surface.

[0052] Between the lower sheet and the upper sheet
of the panel there may be advantageously provided at
least one channel for the passage of cables and/or pipes,
for example cables for electrical connection of a photo-
voltaic unit.

[0053] The thermally insulating mass 4 can be made
of any material suitable for the purpose, even other than
a layer of foamed material, for example a layer of mineral
fibre, or else it could comprise a number of layers, such
as a foamed layer and a fibre layer. The lower sheet 2
can be made of a rigid or semirigid non-metal material,
for example asphaltic felt paper, glass-reinforced resin,
or glass fibre.

[0054] In the examples of embodiment illustrated
above the panels forming the subject of the invention are
used for providing a roofing for a building of an industrial
type with a number of bays. It is, however, evident that
the panels according to the invention can be used also
for providing roofs of other types of buildings with single
bays, such as for example roofs for garages, whether
prefabricated or not, even with metal load-bearing struc-
ture.

Claims

1. A prefabricated insulating panel for roofing of build-
ings, comprising:

- a lower sheet (2) made of rigid or semirigid
material;

- an upper sheet (3) made of rigid material, in
particular a metal material; and

- a layer (4) of thermally insulating material be-
tween the lower and upper sheets (2, 3),

the panel (1) having two opposite longitudinal
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ends (S), defining between them a dimension of
length (L) of the panel, and a first edge (F) and
a second edge (R) opposite to one another, de-
fining between them a dimension of width (W)
of the panel, the side edges (F, R) being shaped
in such a way that the first side edge (F) of a
said panel (1) can be coupled to the second side
edge (R) of a further said panel (1), the upper
sheet (2) being corrugated so as to define a plu-
rality of ribbings (6, 7) that extend between the
two longitudinal ends (S) substantially parallel
to one another and with respect to the two side
edges (F, R), and wherein the panel (1) has a
ridge region (11) that extends between the two
side edges (F, R), said panel being character-
ized in that the upper sheet (3) is shaped so as
to define two inclined surfaces (10) opposite with
respect to the ridge region (11) so as to form two
opposite pitches of the panel (1), the ridge region
(11) being defined in an intermediate area or
area of transition between the two inclined sur-
faces (10).

The panel according to Claim 1, wherein at least one
of said inclined surfaces (10), preferably both of said
inclined surfaces (10), has/have a slope of less than
25%.

The panel according to Claim 2, wherein the slope
of at least one of said inclined surfaces, preferably
of both of said inclined surfaces (10), is substantially
between approximately 3% and approximately 8%,
preferably between approximately 5% and approxi-
mately 6%.

The prefabricated insulating panel according to
Claim 1, wherein

- the distance (D) between the lower sheet (2)
and a ridge (11a) of the upper sheet (3), meas-
ured between respective areas without ribbings
(5; 6,7), is comprised between approximately 6
cm and approximately 25 cm, preferably be-
tween approximately 11 cm and approximately
13 cm; and/or

- the distance (E) between the lower sheet (2)
and the upper sheet (3), measured between re-
spective areas without ribbings (5; 6, 7) and at
said longitudinal ends (S), is comprised between
approximately 2.5 cm and approximately 12 cm,
preferably between approximately 4 and ap-
proximately 7 cm.

The panel according to one of the preceding claims,
wherein the thickness of the layer of insulating ma-
terial (4) varies from each longitudinal end (S) to the
ridge region (11), the thickness in particular increas-
ing from a minimum, at the longitudinal ends (S), to
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a maximum, at the ridge region (11).

The panel according to Claim 5, wherein the lower
sheet (2) and the upper sheet (3) are not parallel to
one another, and/or the lower sheet (2) has a longi-
tudinal general development that differs from the lon-
gitudinal general development of the upper sheet (3).

The panel according to one of the preceding claims,
wherein the lower sheet (2) is substantially rectilinear
or in any case is arranged according to a respective
substantially rectilinear general plane, or else is
slightly arched.

The panel according to any one of the preceding
claims, wherein the ribbings (6, 7) of the upper sheet
(3) comprise first ribbings (6) and second ribbings
(7) projecting upwards, the first ribbings (6) being of
a greater height than the second ribbings (7), be-
tween two first ribbings (6) there being set at least
one second ribbing (7).

The panel according to a of Claims 1 to 4, wherein
the lower sheet (2) and the upper sheet (3) are sub-
stantially parallel to one another, and/or the lower
sheet (2) has a longitudinal general development
similar to the longitudinal general development of
the upper sheet (3).

The panel according to any one of the preceding
claims, having at least one longitudinal-end region
including a stretch (S’) of the upper sheet (3) that is
at an angle with respect to a corresponding said in-
clined surface (10), is preferably generally plane or
rectilinear, and is substantially parallel to the lower
sheet (2).

The panel according to any one of the preceding
claims, wherein the two inclined surfaces (10) have
lengths and/or slopes different from one another.

The panel according to any one of the preceding
claims, wherein the upper sheet (3) has ribbings
shaped for resting and/or supporting opposite edges
of an auxiliary unit, such as a photovoltaic panel.

The panel according to Claim 12, wherein said rib-
bings extend in height above the plane of lie of the
auxiliary panel unit and are shaped so as to define
each both a surface for resting the corresponding
edge of the auxiliary panel unit and a surface of de-
limitation of a seat for the auxiliary panel unit, that is
orthogonal to said resting surface.

The panel according to Claim 12 or Claim 13, where-
in said auxiliary panel unit is a photovoltaic unit and
provided between the lower sheet (2) and the upper
sheet (3) is at least one channel for passage of ca-
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bles for electrical connection of said unit.

A roofing system, comprising a plurality of prefabri-
cated insulating panels (1) according to one or more
of the preceding claims, wherein the panels (1) are
coupled to one another to provide the top roofing of
a bay of a building, i.e., of the space comprised be-
tween two parallel load-bearing rests or elements
(20) of the building, the bay having a width and a
length, the coupled panels (1) of said plurality being
supported at the respective longitudinal ends (S) by
said load-bearing elements (20), and the panels (1)
being coupled in the direction of the length of the bay.
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