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Description
FIELD OF THE INVENTION

[0001] The presentinvention relates to building panels
and in particular panels for the construction of roofing
arrangements of structures, able to diffuse light coming
from the outside within the structure. The invention re-
lates as well to a roofing arrangement implemented with
one or more panels according to the invention.

KNOWN PREVIOUS ART

[0002] In the building field, in particular the industrial
one, one of the methods of implementing roofing arrange-
ments is to use panels made of lightweight and cheap
materials, such as for example thermoplastic materials.
Generally, panels made of polycarbonate, for example
of honeycomb or compact type, methacrylate, PVC, etc.,
are used. For instance a transparent panel is known from
FR 2832811 and transparent roofing panels are known
from US 2010/199577 and KR 101307881.

[0003] The use of panels made of thermoplastic ma-
terial in the building field is particularly popular for several
typologies of structures that are, in their own turn, made
in a known way through the use of different possible ma-
terials, let’s consider for example structures made of met-
al, wood, masonry, and the like.

[0004] Ingeneral, the use has considerably developed
of metal supporting structures that are combined with
roofing arrangements formed with different modular pan-
els made of inter-connected thermoplastic materials that
combine high mechanical strength in addition to high re-
sistance against weather conditions with the lightness
characteristics typical of these materials.

[0005] The panel according to the present invention
can be used for the construction of roofing arrangements
for different structure typologies, for both residential and
industrial use such as for example warehouses, industrial
sheds, large work surfaces. In particular, the panel ac-
cording to the presentinvention applies particularly in the
construction of roofing arrangements of structures inside
which an optimal light diffusion through the panel is re-
quired.

[0006] Transparent panels are known that allow the
light, for example sunlight outside the structure, to cross
the panel and thus penetrate to the inside of the structure.
[0007] In order to avoid the unwanted glare effect per-
ceivable by people inside the structure, and in general
due to the light passing through the panel, some panels
known in the art have a satin finished surface, and in
general a surface made opaque.

[0008] Such panels allow reducing the glare phenom-
enon and, in some instances, increasing the uniformity
of light diffusion, for example with respect to a completely
transparent surface panel in general lacking of a satin
finished.

[0009] However, the uniformity of diffusion of light
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crossing the panel leads to a reduction of the intensity of
lightdiffused inside the structure. Such attenuationis due
to the satin finish of the panel, that in many instances
reduces the transparency thereof, thereby providing the
panel with a whitish coloring resulting in an unwanted
increase of the reflection of the incident light on the panel.
[0010] Object of the present invention is to solve the
above briefly discussed problems and drawbacks of the
panels for roofing arrangements.

[0011] Further object of the presentinvention is to pro-
vide a panel for the construction of roofing arrangements
of structures, preferably made of plastic material, which
ensures high and uniform light diffusion while reducing
the glare problem.

[0012] In addition, it is object of the present invention
to provide a panel for the construction of roofing arrange-
ments of structures that, under the same intensity of in-
cident light, is able to uniformly diffuse light intensity in-
side the structure higher than currently available panels.

SUMMARY OF THE INVENTION

[0013] Theseandotherobjects are obtained by a panel
for the construction of roofing arrangements, according
to claim 1, comprising two substantially opposite surfaces
which define the panel. Such surfaces are spaced apart
by a determined, preferably constant, thickness. In ad-
dition, the panel comprises a plurality of recesses formed
on a first surface of the two surfaces of the panel.
[0014] According to the presentinvention, the recess-
es comprise a first base area which substantially lies on
the first surface of the panel, in other words, the recesses
comprise a first base area substantially arranged at the
first surface of the panel.

[0015] The recesses have a shape tapered towards
the second surface of the panel. In other words, the re-
cesses have a tapered shape extending from the first
surface of the panel towards the second surface of the
panel. With such an expression, the recesses are meant
to reduce their own sizes (shrink) with respect to the first
base area in their extension inside the thickness of the
panel towards the second surface of the panel.

[0016] It has to be observed that the term recess is
used herein and in the following to denote a curved-in-
wards portion present on the first surface of the panel
and made in the thickness of the panel itself, and there-
fore preferably not protruding thereby determining a mod-
ification also of the second surface of the panel.

[0017] According to the presentinvention, the recess-
es extend from the first surface towards the second sur-
face of the panel by a depth (D) smaller than two-thirds
of the panel thickness. According to a possible embodi-
ment the depth of the recesses is smaller than half of the
panel thickness.

[0018] The panel according to the present invention is
made of thermoplastic material, preferably polycar-
bonate. The thermoplastic material is preferably substan-
tially transparent.
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[0019] In addition, the term "substantially transparent”
herein has to be intended with the meaning that the panel
is not opaque and can thus be crossed by light. Herein
also a panel, having a coloring according to installation
requirements, will be meant substantially transparent.
[0020] Furthermore, as mentioned afore, each of the
recesses has geometrical shape comprising a first base
area, which lies substantially on the first surface of the
panel. According to the present invention, the first base
area can have polygonal, or substantially circular shape,
or a combination thereof. By the term "substantially cir-
cular" a base area is meant whose perimeter is formed
by a curved line, such as for example a circle, an oval,
an ellipse etc. By the term polygonal a figure is preferably
meant and formed by a broken line, preferably a closed
broken line. According to an aspect of the present inven-
tion, the polygonal shape can be a simple polygon. Ac-
cording to a further aspect of the present invention, the
polygonal shape is a convex polygon. However, it is not
excluded that the polygonal shape can be a concave pol-
ygon.

[0021] In other words, according to possible embodi-
ments, the polygonal shape can correspond to a convex
or concave polygon.

[0022] As said, the first base area of the recesses can
be defined by a combination of a polygonal shape and a
substantially circular shape. In other words, the shape of
the first base area (and thus its perimeter) can comprise
at least one portion formed by at least one segment
(straight line) and at least one portion formed by at least
one curved line.

[0023] Accordingtoan aspect of the presentinvention,
the geometrical shape of the recesses comprises at least
one lateral surface connecting the first base area to either
at least one second base area having width smaller than
the first base area, or at least one segment, or at least
one point.

[0024] Accordingtoan aspect of the presentinvention,
the at least one lateral surface extends from the first sur-
face of the panel towards the second surface of the panel
in order to connect the first base area to either a second
base area having width smaller than the first base area,
or a segment, or a point.

[0025] It has to be observed thatthe second base area
of the recess can take an equal or different shape, with
respect to the first base area of the recess. Also, what
herein described about the first base area can be applied
to the second base area of the recess as well.

[0026] Accordingtoan aspect of the presentinvention,
the first surface of the panel comprising the plurality of
recesses, and in particular the first base surface of the
recesses, constitutes the internal surface of the roofing
arrangement implemented by the panel in use.

[0027] According to a preferred aspect of the present
invention, the recesses on the surface of the panel are
equal one to another, howeveritis also possible providing
further possible embodiments wherein the recesses are
different from one another. For example, a portion of the
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surface of the panel can comprise recesses having a
determined shape (and/or size), whereas one or more
further portions of the surface of the panel comprise re-
cesses having different shape (and/or size).

[0028] It has to be observed that the recesses can be
different from one another, for example by changing the
shape (and/or size) of the first base area and/or the mo-
dality they are tapered, i.e. they can provide different
shapes (and/or size) of the second base area, or the
point, or segment connected to the firstbase area through
the at least one lateral surface.

[0029] In addition, it has to be observed that the re-
cesses can be provided with depth different from one
another.

[0030] According to a further aspect of the present in-
vention, the recesses are arranged so as to substantially
occupy the entire first surface of the panel.

[0031] Preferably, the recesses are arranged uniform-
ly, i.e. substantially equidistant from one another.
[0032] With the expression "substantially the entire
surface of the panel" the recesses are meant to cover at
least 40%, preferably at least 70% and even more pref-
erably at least 90% of the first surface of the panel.
[0033] According to a possible embodiment the re-
cesses can be arranged with the first base areas of the
recesses spaced apart by a distance equal to, or smaller
than, twice the maximum distance between two points
of the first base area of the recess, preferably equal to,
or smaller than, the maximum distance between two
points of the first base area of the recess, and even more
preferably equal to, or smaller than, half of the maximum
distance between two points of the first base area of the
recess.

[0034] The maximum distance between two points of
the first base area of the recess is measured along a
straight line.

[0035] In addition, according to a possible embodi-
ment, the recesses are arranged with the firstbase areas
spaced apart by a distance smaller than the radius of the
circumference circumscribed in, or corresponding to (in
case of circular base), said first base area.

[0036] By this expression itis meant also that, accord-
ing to a possible embodiment, the recesses can be ar-
ranged with the first base areas spaced apart by a dis-
tance smaller than the radius of the circumference com-
prising (i.e. containing) in its inside said first base area.
The circumference comprising in its own inside the first
base area of the recess is preferably the minimum cir-
cumference, i.e. the circumference with smallest dimen-
sions, able to contain in its own inside the first base area
of the recess. Preferably, the recesses are substantially
arranged contiguously on the first surface of the panel.
[0037] By the expression "substantially arranged con-
tiguously" the first base areas of the recesses are meant
to share at least one portion of their own perimeter. The
shared portion can comprise at least one point and/or at
least one straight or curved side depending on the geo-
metrical shape of the first base areas. According to a
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possible embodiment of the present invention, the first
base area ofthe recesses can have awidth (i.e. asurface)
equal to, or smaller than, 60 mm2, preferably 40 mm?2,
more preferably 30 mmZ2, even more preferably 15 mm?2.
[0038] According to an aspect of the invention, the first
base area of the recesses has a width (i.e. a surface)
between the afore mentioned values, i.e. comprised in
different ranges having the afore mentioned values as
bounds.

[0039] According to a possible embodiment of the
present invention, the maximum distance between two
points of the first base area measured along a straight
line is equal to, or smaller than, 7 mm.

[0040] Advantageously, the panel according to the
presentinvention is particularly effective in diffusing light.
[0041] Accordingtoan aspect of the presentinvention,
configurations and arrangements of recesses on the first
surface of the panel render the panel made of thermo-
plastic material particularly effective in diffusing light. In
fact, characteristic aspect of the present invention is that
light diffusion occurs by means of a set of deflections due
to the tapered configuration of recesses formed on one
of the panel surfaces.

[0042] In particular, the light crossing the panel is de-
flected by the recesses, for example by the at least one
lateral surface of the recesses. Thus, light incident pref-
erably on the second surface of the panel (surface free
from recesses) is subjected to a set of deflections similar
to those observed in scattering phenomena, and coming
out from the first surface of the panel, it becomes uni-
formly diffused in all directions.

[0043] Itfollowsthatthe presence of recesses provides
the panel according to the present invention with high
light-diffusing power and is therefore able to uniformly
diffuse light. Thanks to the presentinvention itis therefore
possible obtaining, under the same light intensity of the
light incident on the panel, higher light intensity of the
diffused light with respect to the panels of known art
wherein the diffusion occurs by means of satin finished
surfaces.

[0044] For these reasons, the panel according to the
present invention can be advantageously used for the
construction of roofing arrangements, for example of
structures where high lighting is required. A further ad-
vantage provided by the panel according to the present
invention, is of being particularly simple and inexpensive
to implement, in fact the recesses it is provided with can
be directly formed on the surface of the panel during the
manufacturing thereof, and in particular during the real-
ization by extrusion. Further characteristics, aspects
(possible embodiments) and advantages of the present
invention will be more evident from the following descrip-
tion made for illustration purposes and without limitation,
referring to the accompanying figures, in which:

* figures 1A-1C are perspective views of a portion of
panel according to the presentinvention in three par-
ticular embodiments;
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* figures 2A and 2B are sectional views of the panel
according to the present invention that show some
possible embodiments of the recesses;

* figures 3 to 6 and figure 9 are plan views of the first
surface of the panel according to the present inven-
tion that show some possible embodiments of the
recesses;

* figure 7 is a sectional view of a possible embodiment
of the panel according to the present invention hav-
ing a wavy configuration;

» figures 8 and 8a are sectional and perspective views
of a possible embodiment of the panel according to
the present invention having fretted configuration.

DETAILED DESCRIPTION OF THE PRESENT INVEN-
TION

[0045] Referring to the accompanying figures, the
present invention relates to a panel 1 for the construction
of roofing arrangements comprising two substantially op-
posite surfaces 2, 3 defining the panel 1. The panel 1 is
made of thermoplastic material, preferably polycar-
bonate. The first surface 2 and the second surface 3 of
the panel 1 are spaced apart by a determined thickness
T, comprised between about 0.7 mm and about 2.5 mm.
[0046] The panel 1is substantially transparent, i.e. not
opaque and thus allowing light, which is incident on one
of the two surfaces 2, 3, propagating inside the panel and
coming out from the other surface.

[0047] Preferably, the panel 1 according to the present
invention is formed by an extrusion process, advanta-
geously allowing the implementation of very long panels.
Forexample, panels about 13 meters long can be formed.
However, larger lengths can be anyway obtained such
as for example 15 meters, or 18 meters, and even be-
yond.

[0048] Preferably, the panel according to the present
invention is of compact type and thus features material
continuity between the two opposite surfaces 2, 3.
[0049] The panel 1 comprises a plurality of recesses
4 obtained on the first surface 2 of the panel 1.

[0050] The recesses extending towards the second
surface 3 of the panel 1 have geometrical shape com-
prising a first base area 5 having polygonal, or substan-
tially circular, shape or resulting from the combination of
apolygonal shape and a substantially circular shape. The
first base area 5 lies on the first surface 2 of the panel.
[0051] The recess 4 has a tapered shape, i.e. the ge-
ometrical shape of the recess 4 tapers extending from
the first surface 2 of the panel 1 towards the second sur-
face 3 of the panel 1. In particular, the geometrical shape
of every recess 4 comprises at least one lateral surface
6 that, extending from the first surface 2 of the panel 1
towards the second surface 3 of the panel 1, connects
the firstbase area 5 to either a second base area 7 having
a width smaller than the first base area 6, or a segment
E, or a point P.

[0052] The lateral surface 6 can comprise flator curved
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portions (walls) to connect the first base area to either
the second base area, or a segment E, or a point P.
[0053] Thelateral surface 6 can have different tilts with
respect to the first surface 2 of the panel, for example
depending on the shape and/or size of the first base area
5 and the second base area 7, or segment E, or point P
that are connected through the lateral surface 6.

[0054] Inaddition, the atleast one lateral surface 6 can
comprise a combination of flat or curved portions (walls)
in order to connect the first base area to either the second
base area, or a segment E, or a point P.

[0055] Figures 1A-1C show a portion of panel 1inthree
possible embodiments. In particular in figures 1A-1C,
within a dotted circle, an enlargement is shown of the
recess 4 in order to more clearly visualize the lateral sur-
face 6 of the recess 4.

[0056] The panel 1 shown in figure 1A has a plurality
of recesses 4 comprising at least one lateral surface 6
connecting the first base area 5 to a segment E. In this
particular embodiment, the recesses 4 have triangular-
prism shape wherein the two side triangles form part of
the lateral surface 6 of the recess 4.

[0057] Infigure 1B afurther embodiment of the recess-
es 4 is shown, wherein the lateral surface 6 connects the
first base area 5 to a point P. In figure 1C a further em-
bodimentis shown wherein the lateral surface 6 connects
the first base area 5 to a second base area 7 having width
smaller than the first base area 5.

[0058] For a better visualization of the three embodi-
ments of the recesses 4 shown in figures 1A-1C, a panel
1 has been preferably shown wherein the recesses 4
have a first squared base area 5. However, the depicted
embodiment has not to be meant as limitative, in fact as
mentioned, the panel 1 comprises a plurality of recesses
4 wherein the first base area 5 can have polygonal, or
substantially circular, shape.

[0059] Figure 2A shows an embodiment of the panel
1 wherein the tapered geometrical shape of the recesses
4 comprises a first base area 5 having polygonal, or sub-
stantially circular, shape or a combination thereof, and a
lateral surface 6 connecting the first base area to a point
P (vertex).

[0060] In figure 2A the cross section of a portion of
panel 1 according to the present invention is shown,
wherein the recesses 4 extend, from the first surface 2
of the panel 1 towards the second surface 3 of the panel
1, with tapered geometrical shape comprising a lateral
surface 6 connecting the first base area 5 to the point P.
[0061] Thus, for example if the first base area 5 has
squared shape (such as in the embodiments shown in
figures 1A-1C), the recess 4 has pyramidal geometrical
shape (squared pyramid, for example a straight squared
pyramid) whose base coincides with the first base area
5 of the recess 4. Similarly, if the first base area has a
substantially circular shape, the recess has a substan-
tially conical geometrical shape.

[0062] Figure 2B shows an embodiment of the panel
1 wherein the tapered geometrical shape of the recesses

10

15

20

25

30

35

40

45

50

55

4 comprises afirst base area 5 having polygonal, or sub-
stantially circular shape (or a combination thereof), and
a lateral surface 6 connecting the first base area 5 to a
second base area 7 having width smaller than the first
base area.

[0063] In figure 2B the cross section of a portion of
panel 1 according to the present invention is shown,
wherein the recesses 4 extend from the first surface 2 of
the panel 1 towards the second surface 3 of the panel 1
with tapered geometrical shape comprising a lateral sur-
face 6 connecting the first base area 5 to a second base
area 7 having width smaller than the first base area 5.
According to an aspect of the present invention, the sec-
ond base area 7 is preferably parallel to the first base
area 5.

[0064] The second base area 7 has preferably the
same geometrical shape of the firstbase area 5. However
an embodiment can be provided wherein the firstand the
second base area have different geometrical shapes
while remaining in the protection scope of the claims.
[0065] Thus, if the first base area 5 and the second
base area 7 are squared, for example (as in the embod-
iments shown in figures 1A-1C), the recess 4 has trun-
cated-pyramid shape (squared pyramid trunk) whose
larger base coincides with the first base area 5 of the
recess 4 and the smaller base coincides with the second
base area 7 of the recess 4. Similarly, if the recesses 4
have a substantially circular first base area, the recesses
have a substantially truncated-cone shape.

[0066] The recesses 4 extend from the first surface of
the panel towards the second surface of the panel by a
depth D smaller than two-thirds of the thickness T of the
panel. According to a possible embodiment, the depth D
is smaller than half of the thickness T of the panel 1.
[0067] The depth D is defined as the distance between
the first base area 5 lying on the first surface 2 of the
panel 1 and the deepest point of the recess 4, i.e. the
closest to the second surface 3 of the panel 1.

[0068] Thus, in the case of the embodiment of figure
1A, the deepest point of the recess belongs to the seg-
ment E, whereas in the case of the embodiment of figure
2A the deepest point of the recess coincides with the
point P, finally in the case of the embodiment of figure
2B, the deepest point of the recess belongs to the second
base area 7 of the recess 4.

[0069] Preferably, the recesses extend from the first
surface 2 of the panel 1 towards the second surface 3 of
the panel 1 for a depth D between 0.2 mm and 1.4 mm.
[0070] As explained above, the recesses have geo-
metrical shape comprising a first base area having po-
lygonal, or substantially circular, shape or resulting from
a combination thereof (i.e. in part polygonal and in part
curved). Figures 3-6 and figure 9 are plan views of a
portion of panel 1 showing some example embodiments
of the present invention related to the geometrical shape
of the first base area 5 of the recesses 4 and to their
arrangement on the first surface 2 of the panel 1.
[0071] Figure 3 shows a plan view of a portion of panel
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1 according to the present invention, wherein the recess-
es 4 have geometrical shape comprising a first base area
5 with squared shape (similar to the embodiments shown
in figures 1A-1C).

[0072] In this embodiment, the recesses are arranged
on the first surface 2 of the panel in parallel rows so as
to form a sort of array in which rows and columns can be
discriminated and in which every recess is surrounded
by eight recesses.

[0073] Figure 4 shows a further embodiment of the
panel according to the present invention, wherein the
base areas 5 of the recesses 4 are arranged in parallel
rows staggered from one another so that every recess 4
is surrounded by six recesses.

[0074] Figure 5 shows a further embodiment wherein
the recesses 4 have a geometrical shape comprising a
firsthexagonal base area. As visible for example in figure
5, the arrangement of the first base areas on the first
surface of the panel is similar to a beehive one, i.e. every
recess is surrounded by six recesses (one for each side).
[0075] In detail, inside the circle of figure 5, the config-
uration of the recesses and their shape tapered towards
the second surface of the panel can be seen more in
detail.

[0076] Further embodiments can provide the firstbase
areas of the recesses having in general polygonal shape,
with a number of sides larger than three (triangles, rhom-
buses, pentagons, etc.). Polygonal shapes formed by a
closed broken line, i.e. by a plurality of segments, having
a substantially star shape, have not to be excluded.
[0077] Furthermore, according to an aspect of the
present invention, if the recesses have a first base area
with polygonal shape, every recess is surrounded by a
number of recesses equal to or larger than the number
of sides of the polygon.

[0078] Figure 9 shows a plan view of a portion of panel
1 according to the present invention, wherein the recess-
es 4 have geometrical shape comprising a first base area
5 with rhombus shape. In the detailed view of figure 9,
the lines among the recesses 4 represent the surface of
the panel on which the recesses are formed and that is
comprised among two or more recesses.

[0079] Recesses having the shape of rhombus are
used in the embodiment shown in figures 8 and 8a.
[0080] Figure 6 shows a further embodiment of the
panel 1 wherein the shape of the first base areas of the
recesses 4 is elliptical. Further embodiments can provide
the first base areas having circular or oval shape, in gen-
eral the first base areas can have a substantially circular
shape, falling into the protection scope of the claims.
[0081] If the first base areas of the recesses have a
substantially circular shape, the recess can have a sub-
stantially conical or truncated-conical shape depending
whether its own lateral surface connects the first base
area respectively to either a point P, or a second base
area also substantially circular and with width smaller
than the first base area.

[0082] Referring to the accompanying figures, the re-
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cesses 4 are substantially arranged uniformly on the first
surface 2 ofthe panel 1, i.e. substantially equidistant from
one another.

[0083] In other words, the portion of the first surface 2
of the panel 1, not occupied by the first base areas of the
recesses, forms a sort of grid spacing apart the first base
areas by a determined distance S preferably substantially
constant, along the first surface of the panel.

[0084] According to a possible embodiment the re-
cesses 4 can be arranged on the first surface 2 of the
panel 1 with the first base areas 5, for example of at least
two recesses, spaced apart by a distance S equal to or
smaller than twice the maximum distance L between two
points of the first base area 5 of the recess 4, preferably
spaced apart by a distance S equal to or smaller than
the maximum distance L between two points of the first
base area 5 of the recess 4, even more preferably spaced
apart by a distance S equal to or smaller than half of the
maximum distance L between two points of the first base
area 5 of the recess 4.

[0085] As can be seen for example in the figures, the
maximum distance L between two points of the first base
area 5 of the recess is measured along a straight line.
[0086] As shown for example in the accompanying fig-
ures, the distance S between two recesses 4 is preferably
measured between two sides, or two portions, of two
base areas of two recesses. Preferably, the distance S
is the minimum distance (measured along a straight line)
between two points belonging to two base areas 5 of two
different recesses 4.

[0087] According to a possible embodiment, the re-
cesses are arranged on the first surface 2 of the panel 1
with the first base areas, for example of at least two re-
cesses, spaced apart by a distance S smaller than the
radius R of the circumference circumscribed to the first
base area 5.

[0088] According to a possible embodiment, the re-
cesses can be arranged with the first base areas spaced
apart by a distance S smaller than the radius R of the
circumference comprising in its inside the first base area
5 of the recesses 4.

[0089] Furtherembodiments can provide the recesses
being substantially arranged contiguously on the first sur-
face 2 of the panel 1. In this case, the first base areas of
the recesses share at least one portion of their own pe-
rimeter. The shared portion can comprise at least one
(touching) point and/or at least one straight, or curved,
side depending on the geometrical shape of the first base
areas.

[0090] The recesses are arranged with the first base
areas occupying substantially the entire first surface 2 of
the panel 1. According to an aspect of the present inven-
tion, the recesses cover at least 40%, preferably at least
70%, and even more preferably at least 90% of the first
surface 2 of the panel 1.

[0091] According to an aspect of the presentinvention,
the first base area 5 of the recesses 4 can have a width
equal to, or smaller than, 60 mm?2, preferably 40 mm?2,
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more preferably 30 mmZ2, even more preferably 15 mm2.
[0092] Accordingtoan aspect of the presentinvention,
the maximum distance L measured along a straight line,
for example visible in the accompanying figures between
two points of said first base area 5, is equal to, or smaller
than, 7 mm.

[0093] The panel 1 according to the present invention
is corrugated, i.e. the surfaces 2, 3 of the panel can be
waved or bent in order for example to have a fretted con-
figuration. In both cases, the thickness T of the panel is
substantially constant between the two opposite surfaces
2, 3 of the panel.

[0094] In addition, both the depth D of the recesses
and the distance S between the first base areas of the
recesses is preferably constant along the extension of
the panel in case of both planar and corrugated config-
urations.

[0095] In particular, in the embodiment shown in fig-
ures 1 - 6, the portion of the panel 1 according to the
presentinvention has a substantially flat shape, however
the panel itself is corrugated, i.e. has surface bends or
curves. More in detail, the two opposite surfaces of the
panel 2, 3 are bent or curved at one or more lines so as
to cause a modification in the whole shape of the panel,
as depicted in figures 7, 8 and 8a.

[0096] Generally, the panels used for the construction
of roofing arrangements are corrugated so as to have a
wave-like or fretted surface.

[0097] In the first case, as for example visible in the
embodiment of figure 7, the surfaces 2, 3 are curved at
some lines, so that the panel takes a wave profile.
[0098] With regard to the fretted shape (for example
shown in figures 8 and 8a), for its construction the sur-
faces of the panel 2, 3 are bent at some lines so as they
can take a profile in which substantially trapezoidal fig-
ures alternate, thereby generating the socalled Greek
fret shape.

[0099] The recesses 4 formed on the first surface 2 of
the panel extend towards the second surface 3 of the
panel also at the bent areas, preferably by a depth D
substantially constant along the extent of the panel 1.

[0100] In the embodiment shown in figure 8a, the re-
cesses have rhombus-shaped base area, as shown in
figure 9.

[0101] It has to be observed that in the embodiment

illustrated in figure 8a, the recesses obtained on the bent
portions of the panel have a slightly different, and in par-
ticular slightly elongate, shape with respect to the recess-
es arranged on the flat portions of the panel, following of
the deformation which the panel is subjected for forming
the fretted shape.

[0102] Further embodiments, depending on the ther-
moplastic material used for implementing the panel and
in general based on installation requirements, can pro-
vide applying a thin UV ray protective layer (for example
by a film or a varnish, but preferably during the manufac-
turing step by the co-extrusion technique) on the second
surface 3 of the panel 1 (i.e. the surface not having re-
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cesses 4) so that the visible light incident on the second
surface of the panel can propagate inside the panel and
diffuse as coming out from the first surface of the panel,
whereas the UV radiation is advantageously reflected by
the protective layer.

Claims

1. Panel (1) for the construction of roofing arrange-
ments comprising two substantially opposite surfac-
es (2, 3) and made of thermoplastic material, pref-
erably polycarbonate, comprising a plurality of re-
cesses (4) formed on a first surface (2) of said two
surfaces (2, 3) of said panel (1), wherein said recess-
es (4) are made in the thickness of the panel and
comprise a first base area (5) having polygonal or
substantially circular shape, or a combination there-
of, which lies substantially on said first surface (2) of
the panel (1), and wherein said recesses have a ta-
pered shape extending towards the second surface
(3) of the panel (1), wherein the thickness (T) be-
tween the two surfaces (2, 3) of the panel (1) is be-
tween about 0.7 mm and about 2.5 mm and said
recesses (4) extend from said first surface (2) to-
wards said second surface (3) of the panel (1) by a
depth (D) whichis smaller than two-thirds of the thick-
ness (T) between the surfaces (2, 3) of the panel (1),
and wherein the panel is corrugated, said two oppo-
site surfaces (2, 3) being bent or curved.

2. Panel (1) according to claim 1, wherein said recess-
es (4) comprise at least one lateral surface (6) which
connects said first base area (5) to either a second
base area (7) having a width smaller than said first
base area (5), or a segment (E), or a point (P).

3. Panel (1) according to any one of the preceding
claims, wherein said recesses (4) extend from said
first surface (2) of the panel (1) towards said second
surface (3) of the panel (1) by a depth (D) of between
about 0.2 mm and about 1.4 mm.

4. Panel (1) according to any one of the preceding
claims, wherein said recesses (4) are arranged sub-
stantially uniformly on said first surface (2) of the
panel (1).

5. Panel (1) according to any one of the preceding
claims, wherein said recesses (4) are arranged on
said first surface (2) of the panel (1) with said first
base areas (5) of at least two recesses (4) spaced
apart by a distance (S) which is smaller than the ra-
dius (R) of the circumference circumscribed in, or
corresponding to, said first base area (5).

6. Panel (1) according to any one of the preceding
claims, wherein said recesses (4) are arranged on
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said first surface (2) of the panel (1) with said first
base areas (5) of at least two recesses (4) spaced
apart by a distance (S) which is smaller than twice
the maximum distance (L) between two points of said
first base area (5), preferably spaced apart by a dis-
tance (S) which is smaller than the distance (L) be-
tween two points of said first base area (5), even
more preferably spaced apart by a distance (S)
which is smaller than half of the maximum distance
(L) between two points of said first base area (5).

Panel (1) according to any one of the preceding
claims, wherein said recesses (4) are arranged sub-
stantially contiguously on said first surface (2) of the
panel (1).

Panel (1) according to any one of the preceding
claims, wherein said recesses (4) are arranged on
said first surface (2) so as to occupy substantially
the entire first surface (2) of the panel (1).

Panel (1) according to any one of the preceding
claims, wherein said first base area (5) of said re-
cesses (4) has a width equal to, or smaller than, 60
mm?2, preferably 40 mm2, more preferably 30 mm?2,
even more preferably 15 mm?2.

Panel (1) according to any one of the preceding
claims wherein the maximum distance (L) between
two points of said first base area (5) measured along
a straight line is equal to, or smaller than, 7 mm.

Use of at least one panel (1) according to any one
ofthe preceding claims for the construction of roofing
arrangements.

Roofing arrangement for a structure characterized
by comprising at least one panel (1) according to
any one of claims 1 to 10, wherein the first surface
(2) of said panel (1) comprising said plurality of re-
cesses (4) constitutes the internal surface of said
roofing arrangement.

Patentanspriiche

1.

Platte (1) zur Herstellung von Dachanordnungen,
umfassend zwei im wesentlichen gegeniberliegen-
de Oberflachen (2, 3) und aus thermoplastischem
Material, vorzugsweise Polycarbonat, umfassend
eine Vielzahl von Vertiefungen (4) auf einer ersten
Oberflache (2) den zwei Oberflachen (2, 3) der Platte
(1) ausgebildet, wobei die Vertiefungen (4) in der
Dicke der Platte ausgefiihrt werden und eine erste
Grundflache (5) umfassen, die polygonal oderimwe-
sentlichen kreisformig oder eine KOMBINATION da-
von ist, die im wesentlichen auf der ersten Oberfla-
che (2) der Platte (1) liegt, und wobei die Vertiefun-
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gen eine konische Form haben, die sich in Richtung
der zweiten Oberflache (3) der Platte (1) erstreckt,
wobei die Dicke (T) zwischen den beiden Oberfla-
chen (2, 3) der Platte (1) zwischen ca. 0.7 mm und
ca. 2.5 mm ist und die Vertiefungen (4) sich von der
ersten Oberflache (2) in Richtung der zweiten Ober-
flache (3) der Platte (1) um eine Tiefe (D) erstrecken,
die kleiner als zwei Drittel der Dicke (T) zwischen
den Oberflachen (2,3) der Platte (1) ist, und wobei
die Platte gewelltist, da die zwei gegentiberliegende
Oberflachen geeignet oder gekrimmt sind.

Platte (1) nach Anspruch 1, wobei die Vertiefungen
(4) umfassen mindestens eine Seitenflache (6), die
die erste Grundflache (5) entweder an eine zweite
Grundflache (7), die breiter als die erste Grundflache
(5) ist, oder an ein Segment (E), oder an einen Punkt
(P) verbindet.

Platte (1) nach einem der vorhergehenden Anspri-
che, wobei die Vertiefungen (4) sich von der ersten
Oberflache (2) der Platte (1) in Richtung der zweiten
Oberflache (3) der Platte (1) um eine Tiefe (D) zwi-
schen ca. 0.2 mm und ca. 1.4 mm erstrecken.

Platte (1) nach einem der vorhergehenden Anspru-
che, wobei die Vertiefungen (4) im wesentlichen
gleichmaRig auf der ersten Oberflache (2) der Platte
(1) angeordnet werden.

Platte (1) nach einem der vorhergehenden Anspri-
che, wobei die Vertiefungen (4) auf der ersten Ober-
flache (2) der Platte (1) mit den ersten Grundflachen
(5) von mindestens zwei Vertiefungen (4) angeord-
net werden, die im Abstand um eine Entfernung (S)
sind, die kleiner als den Radius (R) des Umfangs,
dassinden ersten Grundflache (5) umschrieben wird
oder den ersten Grundflache (5) entsprechend ist.

Platte (1) nach einem der vorhergehenden Anspri-
che, wobei die Vertiefungen (4) auf der ersten Ober-
flache (2) der Platte (1) mit den ersten Grundflachen
(5) von mindestens zwei Vertiefungen (4) angeord-
net werden, die im Abstand um eine Entfernung (S)
sind, die kleiner als das Doppelte der maximalen Ent-
fernung (L) zwischen zwei Punkten der ersten
Grundflache (5) ist, die im Abstand um eine Entfer-
nung (S) vorzugsweise sind, die kleiner als die Ent-
fernung (L) zwischen zwei Punkten der ersten
Grundflache (5) ist, und die im Abstand um eine Ent-
fernung (S) noch bevorzugter sind, die kleiner als
der Halbe der maximalen Entfernung (L) zwischen
zwei Punkten der ersten Grundflache (5) ist.

Platte (1) nach einem der vorhergehenden Anspru-
che, wobei die Vertiefungen (4) im wesentlichen an-
einandergrenzend auf der ersten Oberflache (2) der
Platte (1) angeordnet werden.
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Platte (1) nach einem der vorhergehenden Anspri-
che, wobei die Vertiefungen (4) auf der ersten Ober-
flache (2) angeordnet werden, um auf dem ganzen
ersten Oberflache (2) der Platte (1) im wesentlichen
sich zu erstrecken.

Platte (1) nach einem der vorhergehenden Anspri-
che, wobei die erste Grundflache (5) von den Ver-
tiefungen (4) breit wie oder kleiner als 60 mm?2 ist,
vorzugsweise als 40 mm?2, bevorzugter als 30 mm?2,
noch bevorzugter als 15 mm2.

Platte (1) nach einem der vorhergehenden Anspri-
che, wobei die maximale Entfernung (L) zwischen
zwei Punkten der ersten Grundflache (5), entlang
einer geraden Linien gemessen, ist gleich oder klei-
ner als 7 mm.

Anwendung von mindestens eine platte (1) nach ei-
nem der vorhergehenden Anspriiche zur Herstel-
lung von Dachanordnungen.

Dachanordnung fiir eine Struktur, dadurch gekenn-
zeichnet, dass sie mindestens eine platte (1) nach
einem der Anspriiche von 1 bis 10 umfasst, wobei
die erste Oberflache (2) der Platte (1), umfassend
eine Vielzahl von Vertiefungen (4), die innere Ober-
flache der Dachanordnung ist.

Revendications

Un panneau (1) pour la construction d’équipements
de toiture, comprenant deux surfaces sensiblement
opposeées (2, 3) eten matériau thermoplastique, pré-
férablement en polycarbonate, comprenant une plu-
ralité d’évidements (4) formés sur une premiere sur-
face (2) des deux surfaces (2, 3) du panneau (1),
caractérisé en ce que lesdits évidements (4) sont
produits dans I'épaisseur du panneau et compren-
nent une premiére surface de base (5) ayant une
forme polygonale ou sensiblement circulaire, ou une
combinaison des deux, qui repose sensiblement sur
ladite premiére surface (2) du panneau (1), et ca-
ractérisé en ce que lesdits évidements ont une for-
me conique qui s’étend en direction de la seconde
surface (3) du panneau (1), ou I'épaisseur (T) entre
les deux surfaces (2, 3) du panneau (1) est comprise
entre environ 0.7 mm et environ 2.5 mm et lesdits
évidements (4) s’étendent de ladite premiére surface
(2) en direction de ladite seconde surface (3) du pan-
neau (1), par une profondeur (D) qui est inférieure
aux deux-tiers de I'épaisseur (T) entre les surfaces
(2, 3) du panneau (1), et ou le panneau est ondulé,
lesdites deux surfaces opposées (2, 3) étant pliées
ou courbées.

Le panneau (1) selon larevendication 1, caractérisé
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en ce que lesdits évidements (4) comprennent au
moins une surface latérale (6) quirelie ladite premié-
re surface de base (5) soit a une seconde surface
de base (7) ayant une largeur inférieure a ladite pre-
miere surface de base (5), soit a un segment (E),
soit a un point (P).

Le panneau (1) selon I'une des revendications pré-
cédentes, caractérisé en ce que lesdits évidements
(4) s’étendent de ladite premiére surface (2) du pan-
neau (1) en direction de ladite seconde surface (3)
du panneau (1) par une profondeur (D) d’environ 0.2
mm a environ 1,4 mm.

Le panneau (1) selon I'une des revendications pré-
cédentes, caractérisé en ce que lesdits évidements
(4) sont disposés sensiblement de fagon uniforme
sur ladite premiére surface (2) du panneau (1).

Le panneau (1) selon I'une des revendications pré-
cédentes, caractérisé en ce que lesdits évidements
(4) sont disposés sur ladite premiére surface (2) du
panneau (1) avec lesdites premiéres surfaces de ba-
se (5) de deux évidements (4) au moins espacés par
une distance (S) inférieure au rayon (R) de la circon-
férence circonscrite dans ou correspondante a ladite
premiere surface de base (5).

Le panneau (1) selon I'une des revendications pré-
cédentes, caractérisé en ce que lesdits évidements
(4) sont disposés sur ladite premiére surface (2) du
panneau (1) avec lesdites premiéres surfaces de ba-
se (5) de deux évidements (4) au moins espacés par
une distance (S) inférieure au double de la distance
maximale (L) entre deux points de ladite premiére
surface de base (5), préférablement espacés par
une distance (S) inférieure a la distance (L) entre
deux points de ladite premiere surface de base (5),
encore plus préférablement espacés par une distan-
ce (S) inférieure a la moitié de la distance maximale
(L) entre deux points de ladite premiére surface de
base (5).

Le panneau (1) selon I'une des revendications pré-
cédentes, caractérisé en ce que lesdits évidements
(4) sont disposés sensiblement de maniéere contigué
sur ladite premiére surface (2) du panneau (1).

Le panneau (1) selon I'une des revendications pré-
cédentes, caractérisé en ce que lesdits évidements
(4) sont disposés sur ladite premiere surface (2) afin
d’occuper sensiblement la premiéere surface entiére
(2) du panneau (1).

Le panneau (1) selon I'une des revendications pré-
cédentes, caractérisé en ce que ladite premiére
surface de base (5) des évidements (4) a une largeur
égale ou inférieure & 60 mm2, préférablement a 40
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mm?2, plus préférablement & 30 mm2, encore plus
préférablement & 15 mm?2.

Le panneau (1) selon 'une des revendications pré-
cédentes, ou la distance maximale (L) entre deux
points de ladite premiéere surface de base (5), me-
surée le long d'une ligne droite, est égale ou infé-
rieure a 7 mm.

Utilisation d’'un panneau (1) au moins selon 'une des
revendications précédentes, pour la construction
d’équipements de toiture.

Equipements de toiture pour une structure compre-
nant au moins un panneau (1) selon l'une des re-
vendications de 1 a 10, ou ladite premiére surface
(2) du panneau (1), comprenant ladite pluralité d’évi-
dements (4), constitue la surface interne de I'équi-
pement de toiture.
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