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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a light trans-
mitting roof panel, in particular a profiled roof panel
through which daylight can pass. The invention further
relates to a method for manufacturing such a roof panel.
[0002] In commercial and industrial buildings flat,
curved or inclined roofs are more and more constructed
with thermally insulated roof panels, also called sandwich
panels. A top side of the insulated roof panels is usually
a profiled corrugated steel plate and the bottom side is
usually a flat or slightly profiled steel plate, aluminium foil
or polyester plate. Between the top side and the bottom
side a thermally insulating layer of polyurethane (PUR)
foam, polyisocyanurate foam (PIR), mineral wool or any
other thermally insulating material, may be provided.
[0003] The transmission of daylight through the roof is
preferred in most industrial or agricultural buildings, like
stables. Translucent roof panels with a similar profile as
the sandwich panels can be used to provide daylight
transmission. For constructional purposes, it is desired
that the translucent roof panels and the sandwich panels
can be connected in a water- and wind tight manner. This
can be achieved by using translucent profiled roof panels.
A disadvantage of using single layer roof panels is that
the insulation properties of the roof as a whole will de-
crease. Alternatively, double layered roof panels with im-
proved thermal insulation properties in relation to single
layer roof panels are improved. Additionally, such double
layered roof panels can be adjusted to have a similar
thickness as the sandwich panels.
[0004] The translucent roof panels can be arranged in
a window arrangement, in which the translucent roof pan-
el is embedded at three or four sides within an arrange-
ment of opaque roof panels. Alternatively, the translucent
roof panels in the ridge-to-gutter arrangement are em-
bedded at a maximum of two sides between parallel
opaque roof panels. In both arrangements, the translu-
cent roof panels and the opaque roof panels are con-
nected and sealed with respect to each other.
[0005] French patent FR 2 660 683 describes a double
layered roof panel to allow light transmission, having a
rigid foam frame to reinforce the panel. The rigid frame
has profiled longitudinal members and wedges mounted
on transverse members to constitute the reinforcement
of the panel. An upper translucent sheet is adhesively
bonded to the longitudinal members and to the wedges
which engage in the corresponding ribs of the sheet and
a lower translucent sheet is adhesively bonded to the
base of the frame.
[0006] Such a light transmitting double layered roof
panel has a number of disadvantages. First, relatively
thin upper and lower translucent sheets are used, such
that the thermal insulation of the roof decreases at the
location of the light transmitting double layered roof pan-
el. Second, in order to have a watertight connection be-

tween the profiled upper sheet and the frame, the profiled
longitudinal members and the wedges on the transverse
members should have a perfect fit with the profile of the
upper sheet. Third, a watertight and draught-proof con-
nection between the known light transmitting double lay-
ered roof panel and opaque roof panels is not easy to
achieve, as in practice it is difficult to achieve a perfect
match between the upper and lower sheets of the adja-
cent light transmitting and opaque roof panels, respec-
tively. Due to this disadvantage, light transmitting roof
panels are sometimes abandoned to secure a draught-
proof roof construction. Additionally, if the described light
transmitting roof panel is used in a window arrangement,
it is desired that the transverse members of the frame
and the beams of the roof frame coincide in order to have
good connection between the roof panels and the roof
frame. A further disadvantage of such translucent roof
panels is that the rigid foam frame may not give sufficient
rigidity for use in a ridge-to-gutter arrangement or when
relatively long panels with a width to length ratio of at
least 1:2 up to 1:12 or higher are used.
[0007] Even if the roof panel parts are perfectly sealed,
condensation may still occur underneath the transparent
roof panel part. Water drops may form and cloud the view,
while a prolonged presence of moisture may give rise to
moulding. Conventional roof panels fail to address the
moisture problem.
[0008] German patent application DE 3 832 995 dis-
closes a roof panel comprising a translucent element ar-
ranged in an opening, supported by shoulders provided
in the base plate. The top plate is said to have at least
one air opening, but the location of this air opening is
unclear. There is no provision for draining off moisture in
this known roof panel.
[0009] British patent application GB 2 455 632 disclos-
es a composite roof panel having an opening with a trans-
lucent panel mounted on an upstand frame. There is thus
a substantial height difference between the translucent
roof panel part and the surrounding opaque roof panel
part. Although one embodiment of this known roof panel
allows water ingress from an upstand to run off, there is
no provision for the draining off of moisture accumulating
underneath the translucent roof panel part.
[0010] It would therefore be desirable to provide an
insulated light transmitting roof panel that alleviates at
least some of the perceived inconveniences of the prior
art.

SUMMARY OF THE INVENTION

[0011] According to the invention there is provided a
roof panel, comprising a base plate, a top plate, a ther-
mally insulating layer between the base plate and the top
plate, forming a layered structure, and a translucent top
sheet, wherein an opening extending through the top
plate and the base plate provides a window portion, the
translucent top sheet closing the opening at the top plate,
which roof panel is characterized in that the translucent
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top sheet extends in at least one direction beyond the
opening over the top plate, thus defining an overlap re-
gion, and in that in the overlap region, the translucent top
sheet is spaced apart from the top plate to form at least
one moisture outlet channel.
[0012] The roof panel is a thermally insulating panel
comprising a layered structure having a base plate, a top
plate and a thermally insulating layer in between the base
plate and the top plate. Usually, such roof panels are
opaque and therefore do not allow light, in particular day-
light, to pass through a roof made of such panels.
[0013] An opening is provided within the layered struc-
ture, the opening forming a through-hole from the base
plate to the top plate. The opening has a peripheral edge
and is enclosed by the layered structure along the entire
periphery. The layered structure, and in particularly the
thermally insulating layer, can be provided with a periph-
eral rim, which can hide at least the thermally insulating
layer from view. The opening can be closed with at least
a translucent top sheet, and preferably with a translucent
base sheet as well, to form a window portion in the roof
panel. The translucent top sheet and translucent base
sheet are preferably separate sheets connected to the
layered structure. Alternatively, the top and base sheets
can be opposite surfaces of an integral translucent panel,
such as a multiwall polymer panel, provided within the
opening. The thermally insulating layer can comprise a
thermally insulating material, such as mineral wool, but
preferably a thermally insulating foam, such as PUR or
PIR. Translucent means that the material comprises in
the translucent base and top sheet is able to transmit
light, i.e. does not fully block incoming light, such as an
opaque material, up to being transparent.
[0014] The advantage of a window portion in the roof
panel is that the window portion is surrounded by the
opaque layered structure. When a roof panel with a win-
dow portion is connected to a second roof panel having
a similar layered structure, with or without a window por-
tion, the top plates and base plates of the respective roof
panels will match. In addition, the thermally insulating
layer can comprise a thermally insulating material at least
at the outer peripheral edge of the roof panel, such that
upon connection to the second roof panel, the thermally
insulating material at the peripheral edges may abut.
Hereby, it is achieved that a watertight and draught-proof
connection between the roof panels can be established
and additionally that a light transmitting window portion
is provided in the roof panel.
[0015] The window portion or opening can have any
shape, such as a circle or a polygon, such as a square
or a triangle, with or without rounded corners. Addition-
ally, the peripheral edge can be substantially perpendic-
ular to the top and base plates, respectively, or have an
angle with at least one of the top and base plate, for
example either a converging peripheral edge towards the
base plate or a diverging peripheral edge towards the
base plate, as seen from the top plate.
[0016] According to the present invention, the translu-

cent top sheet extends in at least one direction, such as
the longitudinal direction of the roof panel, beyond the
opening. It is preferred that the translucent top sheet ex-
tends in two directions, that is, both the longitudinal and
the transversal direction, beyond the opening, to provide
an overlap region surrounding the opening. Such an
overlap region may serve several purposes, such as pre-
venting the ingress of dirt and moisture into the opening,
connecting the translucent top sheet and the top plate,
but also providing a channel for draining off moisture, as
will be explained below. In a preferred embodiment, the
translucent top sheet extends over the whole surface of
the top plate.
[0017] In accordance with the present invention, the
translucent top sheet and the top plate are spaced apart,
thus forming at least one moisture outlet channel. That
is, the spacing created between the top plate and the
translucent top sheet is used to drain off moisture. In this
way, the moisture problem is solved by draining off mois-
ture directly from the translucent top sheet. The moisture
outlet channels can extend from the opening to an edge
of the roof panel, preferably in the longitudinal direction
of the roof panel (where the longitudinal direction typically
coincides with the slope of the roof when the roof panel
is in use). Although only a single moisture outlet channels
may be provided, preferably two or more are provided,
preferably in parallel. In some embodiments, the mois-
ture outlet channels extend both from the opening to one
edge and from the opening to the opposite edge of the
roof panel in order to collect and drain off moisture from
an adjacent similar roof panel.
[0018] The translucent top sheet may be spaced apart
from the top plate by spacer elements. These spacer
elements may not only serve to define the spacing and
hence the height of the moisture outlet channel or chan-
nels, but also to connect the translucent top sheet and
the top plate. To this end, the spacer elements may com-
prise adhesive material, and may comprise adhesive
strips. The spacer elements may be shaped so as to
guide moisture through the moisture outlet channel or
channels, and may for example provide funnel-shaped
openings of the channel.
[0019] The top plate of the roof panel is preferably pro-
vided with a first extending part, which part extends be-
yond the thermally insulating layer at least at one side,
preferably at least at a first longitudinal side and a first
transversal side. The first extending part acts as an over-
lay with other similar roof panels, such that a watertight
and draught-proof connection between the roof panels
is facilitated. Additionally, the base plate can be provided
with a second extending part extending beyond the ther-
mally insulating layer at least at one side, preferably a
second longitudinal side opposite the first longitudinal
side. In some embodiments, the translucent top sheet
covers the whole top plate including the extending parts,
while in other embodiments the translucent top sheet
does not cover the extending parts while covering most,
or all, of the remainder of the top sheet.

3 4 



EP 3 124 714 B1

4

5

10

15

20

25

30

35

40

45

50

55

[0020] Preferably, the translucent base sheet does not
extend beyond the surface of the base plate. The top
plate can be a steel plate, preferably a profiled corrugated
steel plate. The base plate can be a flat or slightly profiled
steel sheet, aluminium foil or polyester plate. Between
the top plate and the base plate a thermally insulating
layer comprising at least one of polyurethane (PUR)
foam, polyisocyanurate foam (PIR), mineral wool and any
other thermally insulating material, is provided.
[0021] According to an embodiment, between at least
one of the base plate and translucent base sheet, and
the top plate and the translucent top sheet, a sealing
element is provided to prevent environmental contami-
nants to enter a space between the translucent sheets.
[0022] The translucent top sheet and translucent base
sheet can be separated by a space, preferably filled with
a gas, such as air. To avoid ingress of environmental
contaminants, such as moisture, dirt or insects, and
thereby avoiding a decrease of the translucency of the
window portion, between at least one of the base plate
and translucent base sheet, and the top plate and the
translucent top sheet is provided with a sealing element.
[0023] According to a further embodiment, the trans-
lucent base sheet is a multiwall polymer plate.
[0024] A multiwall polymer plate is used to enhance
the thermal insulation properties of the roof panel at the
location of the window portion. The thermal insulation
properties of the multiwall polymer plate depend on the
material of choice, the thickness of the plate and the wall
structure within the plate. The thickness of the multiwall
polymer plate is limited by the minimum thickness of the
layered structure along surface of the top plate, especial-
ly when the top plate is a corrugated plate having a profile,
such that the multiwall base plate does not extend beyond
the top plate at any location of the top plate.
[0025] Preferably a polycarbonate multiwall plate is
used. Alternatively, a multiwall poly(methyl methacrylate)
(PMMA) plate. The walls of the multiwall plates can either
be parallel and/or perpendicular to the surface of the
plate. Furthermore, it is possible to use honeycomb struc-
tures with vertical channels made from translucent poly-
propylene (PP) film or cellophane. Alternatively, multiwall
glass plates, such as double-glazed panels, can be used.
[0026] The translucent top sheet can either comprise
or be constructed from a translucent foil with suitable
mechanical properties and a good resistance against en-
vironmental circumstances. An example of such a foil is
bi-orientated polyethyleneterephtalate (BOPET), having
a thickness up to 1.0 mm, preferably around 0.1 mm.
[0027] The roof panel, in particular the layered struc-
ture without the first extending and second extending
parts, can have a first width dimension and a first length
dimension with a width to length ratio of 1:1 to 1:12 or
higher, where the first width dimension preferably ranges
from 0.50 to 2.0 meter, such that the first length dimen-
sion can range from 0.50 to 24 meter or longer. The open-
ing is enclosed by a frame of the layered structure ex-
tending from the peripheral edge of the opening to a lon-

gitudinal and/or transverse side of the roof panel. The
opening can have a second width and/or second length
dimension of up to 75-90%, preferably about 80%, of the
first width and/or first length dimension of the roof panel,
respectively. The frame formed of the layered structure
has a third width dimension, which preferably is at least
5% of the first width and/or first length dimension of the
roof panel, preferably about 10%, to ensure sufficient ri-
gidity of the roof panel and a maximised window opening
for transmitting light through the roof panel. When roof
panels with a longitudinal and/or transverse first extend-
ing part as described above, are used, the third width
dimension of the frame is preferred to be at most equal
to a length of the first extending part of an adjacent roof
panel, thereby preventing overlap of the first extending
part with the window portion of the roof panel. The length
of the first extending part is measured from the side of
the roof panel to an end of the first extending part. Pref-
erably, the length of the first extending part is between
50 to 150 mm.
[0028] In case it is desired to have multiple window
openings in a longitudinal direction and/or a transverse
direction, the window openings can be separated by a
transverse part and/or a longitudinal part. These parts,
extending between the peripheral edges of two neigh-
bouring openings, can have a similar or larger width di-
mension as the third width dimension of the roof panel,
such that these parts have sufficient rigidity and strength
to support the weight of at least the translucent base
plate. Multiple window openings can be used for relatively
long roof panels to ensure sufficient rigidity, or to provide
better connection of the roof panel to beams of a roof
construction at the transverse and/or longitudinal part in
combination with optimal transmission of light through
the roof panel.
[0029] The roof panel can also have a thickness di-
mension, which is mainly defined by the thickness of the
thermally insulating layer. The thickness of the thermally
insulating layer is defined as the smallest distance be-
tween the base and top plate in the layered structure, in
particular when at least one of the top plate and the base
plate are a profiled plate. The thickness depends on the
desired insulating properties of the roof panel and the
thermally insulating material used and can range from
30 up to 150 mm.
[0030] The translucent base sheet can have a flat sur-
face facing away from the top plate. Alternatively, the
surface facing away from the top plate can be a profiled
surface. The translucent top sheet can comprise a poly-
carbonate sheet.
[0031] According to an embodiment, the base plate is
provided with at least one outlet element to allow moisture
to exit the space between the translucent base sheet and
translucent top sheet. Water vapour can enter the space
between the translucent top sheet and the translucent
base sheet in several ways. In particular, water vapour
can enter the channels of the translucent multiwall base
sheets, especially when polycarbonate permeable to wa-
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ter, is used. Water vapour can condensate under certain
thermal conditions to visible drops of water. In inclined
roof panels these drops of water will flow downwards to
the lowest part of the window panel. The roof panel ac-
cording to the invention allows evaporation or drainage
of the above described condensed water drops by at least
one outlet element, such as small holes or a valve ele-
ment, provided at the base plate of the layered structure,
preferably in the support flange of the base plate sup-
porting the translucent base sheet.
[0032] According to a preferred embodiment, the base
plate has a support flange extending inwardly into the
opening to support the translucent base sheet. To facil-
itate the connection between the base plate and the
translucent base sheet, a support flange is provided to
support the translucent base sheet, such that the trans-
lucent base sheet can be connected to the support flange.
When such a support flange is provided, it is preferred
that the above described the outlet element is provided
in the support flange.
[0033] It is preferred that the top plate is a corrugated
plate having a profile. Additionally, the translucent top
sheet can comprise a overlap region extending at least
partially beyond the peripheral edge of the opening,
wherein the overlap region connects the translucent top
sheet and the top plate of the layered structure. The trans-
lucent top sheet can have a flat surface facing away from
the roof panel, preferably having a overlap region that
overlaps with the top plate such that connection between
the translucent top sheet and the top plate is facilitated.
[0034] According to a further embodiment, the trans-
lucent top sheet has a similar profile to the top plate along
at least the overlap region, such that the overlap region
and the top plate have a form fit connection. Preferably,
the translucent top sheet has a similar profile to the top
plate across the surface facing away from the top plate,
including the overlap region, to provide for a form fit con-
nection with the top plate. Alternatively, the translucent
top sheet can have flat surface facing away from the top
plate at the location of the opening in the layered structure
and a profiled overlap region to establish a form fit con-
nection with the top plate. The connection between the
top plate and the overlap region can further be estab-
lished by any suitable connection element, such as an
adhesive. This can be additional to the form fit connec-
tion.
[0035] The invention also relates to a method for man-
ufacturing a roof panel as described above, comprising:

- providing a layered structure comprising a base
plate, a top plate; and a thermally insulating layer
between the base plate and the top plate;

- providing an opening in the layered structure through
the top plate, base plate and thermally insulating lay-
er, the opening defining a peripheral edge;

- closing the opening with at least a translucent top
plate at the top plate of the layered structure, thereby
forming a window portion in the layered structure.

[0036] According to an embodiment of the method, the
opening can be made in a ready-made roof panel having
a layered structure by cutting a first shape having a first
size in the top plate. Subsequently, a second shape hav-
ing a second size is cut in the base plate, while being
centred with respect to the first shape. Then the cut out
shapes of both the top plate and the base plate are re-
moved, while also removing the thermally insulating layer
between the top plate and base plate.
[0037] According to another embodiment, the opening
can be made while manufacturing the layered structure
forming the roof panel. In that case, a first opening, having
a first size and forming a first shape, is provided in a first
plate forming the top plate, and a second opening, having
a second size and forming a second shape, is provided
in a second plate forming the base plate. The second
plate and the first plate can be placed at a distance dif-
ferent from zero with respect to each other, thereby cen-
tring the first and second openings with respect to each
other. To this purpose, the base plate and top plate can
be provided in a mould, such that the first and second
openings are centred with respect to each other. The
thermally insulating material can then be provided be-
tween the top plate and base plate by injecting a foam
inside the mould. Alternatively, a layer of thermally insu-
lating material already having an opening or in which an
opening can be cut similar in shape and size as the open-
ings in the top plate can be provided between the top
plate and base plate.
[0038] The first shape and the second shape used in
the above described embodiments of the method, can
be similar in form and size. Preferably, the second size
is smaller than the first size, such that the supporting
flange can be formed from the base plate. Additionally,
the peripheral edge of the formed opening can be adjust-
ed by cutting or sawing the thermally insulating layer at
the peripheral edge thereof.
[0039] Preferably, the method comprises closing the
opening with a translucent base sheet at the base plate
of the layered structure.
[0040] According to a further embodiment, the method
comprises

- providing an inwardly extending support flange into
the opening at the base plate of the layered structure
to support the translucent base sheet,

- connecting the translucent base sheet to the support
flange.

[0041] According to another embodiment, the translu-
cent top sheet comprises a overlap region extending be-
yond the peripheral edge of the opening, the method
comprising connecting the overlap region to the top plate
of the layered structure. The connection between the top
plate and the translucent top sheet is facilitated by the
use of a overlap region at the translucent top sheet ex-
tending beyond the peripheral edge of the opening. The
connection can then be established by connecting the
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overlapping overlap region of the translucent top sheet
to the top plate by a connecting element, such as bolts,
nails or the like, or an adhesive. An adhesive could also
have the function of sealant between the top plate and
the translucent top sheet.
[0042] According to a further embodiment of the meth-
od, the top plate is a corrugated plate having a profile
and the translucent top sheet has a similar profile to the
top plate along at least the overlap region, the method
comprising establishing a form fit connection between
the top plate of the layered structure and the translucent
top sheet through an overlap of the overlap region and
the top plate.
[0043] According to another embodiment, the method
comprises providing a sealing element between at least
one of the base plate and translucent base sheet, and
the top plate and the translucent top sheet, to prevent
environmental contaminants to enter a space between
the translucent sheets.
[0044] According to another embodiment, the method
comprises providing the base plate with at least one outlet
element to allow moisture to exit the space between the
translucent base sheet and translucent top sheet.

BRIEF DESCRIPTION OF THE DRAWINGS

[0045] The features and advantages of the invention
will be appreciated upon reference to the following draw-
ings of a number of exemplary embodiments, in which:

Figure 1a shows, in perspective, a schematic draw-
ing of an embodiment of a roof panel according to
the invention.
Figure 1b shows a detail of Fig. 1a.
Figure 2a shows a cross section of the roof panel of
fig. 1a along line II-II.
Figure 2b shows a detail of Fig. 2a.
Figures 3a-c show, in perspective, an embodiment
of the method for manufacturing the roof panel of
Fig. 1.
Figures 4a and 4b show, in perspective, another em-
bodiment of a roof panel according to the invention.
Figure 5a shows, in a cross-sectional view, another
embodiment of a roof panel according to the inven-
tion.
Figure 5b shows a detail of Fig. 5a.
Figure 6a shows, in a cross-sectional view, another
embodiment of a roof panel according to the inven-
tion.
Figure 6b shows a detail of Fig. 6a.
Figure 7 shows, in a perspective view, the embodi-
ment of Figure 5a when assembled.
Figure 8 shows, in a perspective view, the main con-
stituent parts of the embodiment of Figure 5a.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0046] Figure 1a and b show a schematic drawing of

an embodiment of a roof panel 1 according to the inven-
tion. The roof panel 1 comprises a layered structure of a
top plate 4, a thermally insulating layer 5 and a base plate
6. A window portion 2 is provided within the layered struc-
ture as an opening through the top plate 4, insulating
layer 5 and base plate 6, the opening defining a peripheral
edge 13. The opening is closed with a translucent base
sheet 8 at the base plate 6, and with a translucent top
sheet 3 at the top plate 4. The translucent top sheet 3
and the top plate 4 are both corrugated sheets having a
similar profile. As the translucent top sheet 3 overlays
the top plate 4, the profiles of the translucent top sheet
3 and the top plate 4 provide for a form fit connection.
Additionally, the connection between the translucent top
sheet 3 and the top plate 4 can be secured with an ad-
hesive or other connective element.
[0047] The translucent base plate 8 can have various
thicknesses, ranging from a thin single walled sheet to a
multiwall plate having a thickness comparable to the
thickness of the insulating layer 5. Preferably, the trans-
lucent base plate 8 is a multiwall plate made of a trans-
lucent polymer material, preferably polycarbonate. Due
to the use of a profiled translucent top plate, a space 12
is created within the opening.
[0048] The translucent base plate 8 is connected to
the layered structure at the base sheet 6 via a support
flange 11 protruding into the opening of the window por-
tion 2. Between the support flange 11 and the translucent
base plate 8 a sealing element 7 is provided to have a
sealing connection between the support flange 11 and
the translucent base plate 8. The translucent base plate
8 can be connected to the sealing element 7 with an
adhesive. Alternatively, the translucent base plate 8 can
be pressed against the sealing element 7 by means of
relatively rigid clamping elements (not shown) provided
within the space 12 between the translucent base plate
8 and the translucent top plate 3.
[0049] The support flange 11 is provided with at least
one outlet element 15 to allow moisture to exit the space
12 between the translucent base sheet 8 and translucent
top sheet 3. Water vapor can enter the space 12 between
the translucent top sheet 3 and the translucent base
sheet 8 via the channels of the translucent multiwall base
sheet 8, especially when the translucent base sheet 8 is
made of polycarbonate, which is permeable to water. Wa-
ter vapor can condensate under certain thermal condi-
tions to visible drops of water. When the roof panel 1 is
used in an inclined orientation in a roof, these drops of
water can flow downwards to the lowest part of the win-
dow portion 2. The roof panel 1 allows evaporation or
drainage of the above described condensed water drops
by at least one outlet element 15, such as small holes or
a valve element, preferably a one-way valve, provided in
the support flange 11 of the base plate 6 supporting the
translucent base sheet 8 and more preferably in at least
the part of the support flange 11 at the lowest part of the
window portion 2 when the roof panel 1 is positioned in
an inclined orientation.
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[0050] The top sheet 4 has a first extending part 10,
acting as an overlay, extending beyond the insulating
layer 5 at a longitudinal side 17. Additionally, the top sheet
4 has an overlay 16 extending beyond the insulating layer
at a transversal side 18. The overlay 10, 16 facilitates
the connection between two roof panels in either a lon-
gitudinal or transverse direction, as the overlay 10, 16
has a similar profile as the top plate of the subsequent
roof panel.
[0051] At the base plate 6, a second extending part 9
can be provided at a longitudinal side opposite the lon-
gitudinal overlay 10 of the top plate. The second extend-
ing part 9 ensures a watertight and draught-proof con-
nection between two subsequent roof panels in a roof.
[0052] Figure 2a and b show a cross-section of the roof
panel of fig. 1 along line II-II. It is shown that the translu-
cent top sheet 3 has a similar profile to the top plate 4,
at least along a overlap region 14 extending at least par-
tially beyond the peripheral edge of the opening. The
overlap region 14 connects the translucent top sheet and
the top plate of the layered structure at least by a form
fit. Additionally, an adhesive or other suitable connection
means can be provided to secure and/or seal the con-
nection between the translucent top sheet 3 and the top
plate 4.
[0053] Figure 3a-c show an embodiment of the method
for manufacturing the roof panel 1 of fig. 1. A roof panel
1 has a layered structure comprising a base plate 6, a
top plate 4 and a thermally insulating layer 5 between
the base plate 6 and the top plate 4. The roof panel 1 is
provided with an opening 19 within the layered structure
through the top plate 4, base plate 6 and thermally insu-
lating layer 5, the opening 19 defining a peripheral edge
13. The opening 19 is provided with an inwardly extend-
ing support flange 11 into the opening 19 at the base
plate 6 of the layered structure to support and connect a
translucent base sheet 8.
[0054] The opening is closed with a translucent top
sheet 3 at the top plate 4 of the layered structure, thereby
forming a window portion 2 in the layered structure, as
shown in Fig. 1a. The opening is furthermore closed with
the translucent base sheet 8 at the base plate 6 of the
layered structure. The translucent top sheet 3 comprises
a overlap region 14 extending beyond the peripheral
edge 13 of the opening 19. The overlap region 14 is used
to connect the translucent top sheet to the top plate of
the layered structure.
[0055] Figure 4a and b show another embodiment of
a roof panel according to the invention. Fig. 4a shows a
roof panel 1 having a top plate 4, a base plate 6 and an
insulating material 5 in between. The roof panel 1 has an
opening 19 and a further opening 20 through the layered
structure. The openings 19 and 20 are both provided with
a peripheral edge 13 and a support flange 11. In between
the opening 19 and the further opening 20, a transverse
part 22 is provided. This transverse part 22 separates
the opening 19 and the further opening 20, but also pro-
vides a connection area for connection to a roof beam

(not shown) of a roof construction. In addition, such a
transverse part 22 improves the rigidity and strength of
the roof panel 1 in relation to a similar roof panel having
one large opening.
[0056] Fig. 4b shows the construction of a window por-
tion within each opening 19, 20. The opening 19 is closed
at the base plate 6 by a translucent base sheet 8, that is
supported by and connected to the support flange 11.
The further opening 20 is closed at the base plate 6 by
a further translucent base sheet 21, which is supported
by and connected to the support flange 11 within further
opening 20. The openings 19, 20 are closed at the top
plate 4 by a translucent top sheet 3, which also covers
the transverse part 22. Alternatively, the top sheet 3 can
be separated into a first top sheet to close the opening
19 and a second top sheet to close the further opening
20 (not shown).
[0057] Another embodiment of a roof panel according
to the invention is schematically shown in Figs. 5a & 5b.
The roof panel of Figs. 5a & 5b is drawn at an angle to
illustrate its application in a slanted roof.
[0058] The embodiment of Figs. 5a & 5b also compris-
es a top plate 4, a base plate 6, a thermally insulating
layer 5, a translucent top sheet 3 and a translucent base
sheet 8. The roof panel 1 has a window portion 2 where
a space 12 exists between the translucent top sheet 3
and the translucent base sheet 8. In this embodiment,
the base plate 6 is not provided with an integral support
flange 11. Instead, a chair-shaped profile 28 is mounted
on the base plate 6 using for example glue. The legs of
the chair-shaped profile 28, which serves as a support
elements, are spaced so as to receive the translucent
base plate 8 between them.
[0059] The space 12 may contain moisture such as
water vapour, which may have penetrated the translucent
base sheet 8, for example by diffusion. This moisture
may result in condensation against the translucent top
sheet 3, where water drops may form. In this embodi-
ment, the translucent top sheet 3 and the top plate 4 are
spaced apart so as to form a moisture outlet channel 30,
as illustrated in Fig. 5b. Under the influence of gravity,
the moisture will be leave the space 12 through this chan-
nel, as will later be explained with reference to Fig. 7. In
addition to the moisture outlet channel 30, an outlet ele-
ment or outlet opening 15 (see Fig. 1b) may be present
in the profile 28. A sealing element, for example a sealant
or a sealing strip, may be present between the profile 28
and the base plate 6.
[0060] The embodiment of Figs. 6a & 6b is similar to
the embodiment of Figs. 5a & 5b and also has a moisture
outlet channel (30 in Fig. 5b) provided between the trans-
lucent top sheet 3 and the top plate 4. Instead of the
chair-shaped profile 28 shown in Fig. 5b, the embodiment
of Fig. 6b has an alternative chair-shaped profile (support
element) 29 as illustrated in Fig. 6b. The legs of this profile
29 are spaced further apart to leave an opening between
the lower leg of the profile and the bottom surface of the
translucent base sheet 8. This opening, in addition to the
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curved edge of the lower leg, provides a moisture collec-
tion area 27 in the profile 29. Condensation originating
from the translucent base sheet 8 may, under the influ-
ence of gravity, collect in this moisture collection area.
An optional ridge protruding from the upper leg of the
profile 29 provides a spacing between the edge of the
translucent base plate 8 and the base of the profile, and
thus allows moisture to leave the translucent base plate
and collect in the moisture collection area 27 of the profile
29, where the moisture can evaporate. Suitable end caps
(not shown) can be provided to close off the profile 29 at
its ends so as to contain the moisture. A sealing element,
for example a sealant or sealing strip, may be present
between the profile 29 and the base plate 6.
[0061] Fig. 7 schematically illustrates the flow of mois-
ture M through the moisture outlet channels (30 in Fig.
5b) when the roof panel 1 is arranged at a non-zero angle
relative to a horizontal plane. In the embodiment shown,
the translucent top sheet 3 is corrugated, which contrib-
utes to collecting moisture in certain areas of the roof
panel.
[0062] In Fig. 7, the translucent top sheet 3 is spaced
apart from the top plate 4 (see also Fig. 8) by spacer
elements 31. These spacer elements 31 are in the em-
bodiment shown constituted by longitudinal strips which
not only serve to space the sheet 3 and the plate 4 apart,
but also guide the moisture M. As can be seen in Figs.
7 & 8, the longitudinal strips 31 close off the area of the
opening (19 in Fig. 8) of the roof panel 1 on two sides (at
the raised parts of the corrugated top plate) while leaving
inlet openings and outlet openings at the two other sides
(at the lowered parts of the corrugated top plate 4). In
addition, the longitudinal strips 31 are arranged to provide
funnel-shaped inlet openings at the "higher" side and also
funnel-shaped outlet openings at the "lower" side (seen
in the direction of the flow of the moisture M). As illustrated
in Fig. 8, the outlet openings (as well as the inlet open-
ings) have a width D which is chosen so as to allow a
free flow of moisture (in particular, water) while limiting
the ingress of dirt. The width D may, for example, be
chosen to be approximately half the width of the lowered
part of the corrugated profile, but other widths are also
possible, for example a width of at least 2 cm or 5 cm.
[0063] The spacer elements 31 may not only serve to
space the translucent top sheet and the top plate apart,
and to guide any moisture, but also to connect the trans-
lucent top sheet 3 and the top plate 4. To this end, the
spacer elements 31 may comprise adhesive material.
More in particular, the spacer elements 31 may be con-
stituted by adhesive strips or by strip-like quantities of
adhesive material. Additionally, or alternatively, other
fastening means may be provided to connect and fasten
the translucent top sheet 3 and the top plate 4, such as
nuts and bolts. Similarly, additional or alternative spacer
elements may be provided, such as metal or plastic ele-
ments and/or suitable protrusions of the translucent top
sheet 3 and/or of the top plate 4.
[0064] It can be seen in Figs. 7 & 8 that in the embod-

iment shown, the translucent top sheet 3 and the top
plate 4 have the same length and the same width. As a
result, the peripheral edges of the translucent top sheet
3 and the top plate 4 are substantially flush, and the trans-
lucent top sheet 3 can be said to extend over the whole
surface of the top plate 4. This embodiment has the ad-
vantage that a uniform roof panel is obtained which can
readily be used to replace roof panels without a window
section. It will be understood that in some embodiments
the translucent top sheet 3 and the top plate 4 will not
have the same length and/or the same width and that the
resulting overlap region will therefore be smaller.
[0065] It will further be understood by those skilled in
the art that the present invention is not limited to the em-
bodiments mentioned above and that many additions and
modifications are possible without departing for the
scope of the invention as defined in the appending claims.

LIST OF PARTS

[0066]

1. Roof panel
2. Window portion
3. Translucent top sheet
4. Top plate
5. Thermally insulating layer
6. Base plate
7. Sealing element
8. Translucent base sheet
9. Base plate extending part
10. Top sheet extending part (longitudinal)
11. Support flange
12. Space
13. Peripheral edge
14. Overlap region
15. Outlet element
16. Top sheet extending part (transversal)
17. Longitudinal side
18. Transverse side
19. Opening
20. Further opening
21. Further translucent base sheet
22. Transverse part
27. Moisture collection area
28. Support element / profile (1st embodiment)
29. Support element / profile (2nd embodiment)
30. Moisture outlet channel
31. Spacer element

Claims

1. Roof panel (1), comprising

- a base plate (6);
- a top plate (4);
- a thermally insulating layer (5) between the
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base plate and the top plate, forming a layered
structure; and
- a translucent top sheet (3);

wherein an opening (19) extending through the top
plate and the base plate provides a window portion
(2), the translucent top sheet (3) closing the opening
at the top plate;
characterized in that

- the translucent top sheet (3) extends in at least
one direction beyond the opening (19) over the
top plate (4), thus defining an overlap region
(14), and in that
- in the overlap region (14), the translucent top
sheet (3) is spaced apart from the top plate (4)
to form at least one moisture outlet channel (30).

2. Roof panel according to claim 1, wherein the trans-
lucent top sheet (3) is spaced apart from the top plate
(4) by spacer elements (31) which connect the trans-
lucent top sheet and the top plate.

3. Roof panel according to claim 2, wherein the spacer
elements (31) are shaped so as to guide moisture
through the moisture outlet channel (30).

4. Roof panel according to claim 2 or 3, wherein the
spacer elements (31) connect the translucent top
sheet (3) and the top plate (4).

5. Roof panel according to claim 4, wherein the spacer
elements (31) comprise adhesive material, prefera-
bly adhesive strips.

6. Roof panel according to any of the preceding claims,
wherein the opening (19) is closed by a translucent
base sheet (8) at the base plate (6), and wherein
preferably a sealing element (7) is provided between
the base plate (6) and the translucent base sheet (8)
and/or between the base plate (6) and a support el-
ement (28, 29) extending inwardly into the opening
to support the translucent base sheet (8), to prevent
environmental contaminants to enter a space (12)
between the translucent sheets (3, 8).

7. Roof panel according to claim 6, wherein the trans-
lucent base sheet (8) is a multiwall polymer plate.

8. Roof panel according to claim 6 or 7, wherein a seal-
ing element (7) is provided between the top plate (4)
and the translucent top sheet (3) to prevent environ-
mental contaminants to enter a space (12) between
the translucent base sheet (8) and the translucent
top sheet (3).

9. Roof panel according to any of claims 6 to 8, wherein
the base plate (6) is provided with at least one outlet

element (15) to allow moisture to exit the space (12)
between the translucent base sheet (8) and the
translucent top sheet (3).

10. Roof panel according to any of claims 6 to 9, wherein
the base plate (6) is provided with an integral support
flange (11) and/or with the support element (28, 29).

11. Roof panel according to claims 9 and 10, wherein
the outlet element (15) is provided in the support
flange (11) and/or in the support element (28, 29).

12. Roof panel according to any of the preceding claims,
wherein the top plate (4) comprises a corrugated
plate having a profile.

13. Roof panel according to claim 12, wherein the trans-
lucent top sheet (3) has a similar profile to the top
plate (4) along at least the overlap region (14), such
that the overlap region and the top plate have a form
fit connection.

14. Roof panel according to any of the preceding claims,
wherein the top plate (4) and the top sheet (3) have
substantially the same length and the same width,
and wherein the peripheral edge of the top sheet (3)
preferably is flush with the peripheral edge of the top
plate (4).

15. Method for manufacturing a roof panel according to
any of the preceding claims, comprising the steps of:

- providing a layered structure comprising a base
plate (6), a top plate (4), and a thermally insu-
lating layer (5) between the base plate and the
top plate;
- providing an opening (19) in the layered struc-
ture through the top plate, the base plate and
the thermally insulating layer;
- closing the opening (19) with at least a trans-
lucent top sheet (3) at the top plate, thereby
forming a window portion (2) in the layered struc-
ture, which translucent top sheet (3) extends in
at least one direction beyond the opening (19)
over the top plate (4), thus defining an overlap
region (14); and
- in the overlap region (14), spacing the translu-
cent top sheet (3) apart from the top plate (4) to
form at least one moisture outlet channel (30);
and preferably
- closing the opening with a translucent base
sheet (8) at the base plate of the layered struc-
ture.

Patentansprüche

1. Eine Dachplatte (1), umfassend:
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- eine Basisplatte (6);
- eine Deckplatte (4);
- eine wärmeisolierende Schicht (5) zwischen
der Basisplatte und der Deckplatte, eine ge-
schichtete Struktur bildend; und
- eine lichtdurchlässige Decklage (3);

wobei eine Öffnung (19), die sich durch die Deck-
platte und die Basisplatte erstreckt, einen Fenster-
abschnitt (2) bereitstellt, wobei die lichtdurchlässige
Decklage (3) die Öffnung bei der Deckplatte schließt;
dadurch gekennzeichnet, dass

- sich die lichtdurchlässige Decklage (3) in min-
destens einer Richtung über die Öffnung (19)
hinaus über die Deckplatte (4) erstreckt und da-
durch eine Überlappungsregion (14) definiert,
und dadurch, dass
- die lichtdurchlässige Decklage (3) in der Über-
lappungsregion (14) von der Deckplatte (4) be-
abstandet ist, um mindestens einen Feuchtig-
keitsauslasskanal (30) zu bilden.

2. Eine Dachplatte nach Anspruch 1, wobei die licht-
durchlässige Decklage (3) durch Abstandselemente
(31), die die lichtdurchlässige Decklage und die
Deckplatte verbinden, auf Abstand von der Deck-
platte (4) gehalten wird.

3. Eine Dachplatte nach Anspruch 2, wobei die Ab-
standselemente (31) so gestaltet sind, dass sie
Feuchtigkeit durch den Feuchtigkeitsauslasskanal
(30) führen.

4. Eine Dachplatte nach Anspruch 2 oder 3, wobei die
Abstandselemente (31) die lichtdurchlässige Deck-
lage (3) und die Deckplatte (4) verbinden.

5. Eine Dachplatte nach Anspruch 4, wobei die Ab-
standselemente (31) adhäsives Material, vorzugs-
weise Klebestreifen, umfassen.

6. Eine Dachplatte nach einem der vorhergehenden
Ansprüche, wobei die Öffnung (19) durch eine licht-
durchlässige Basislage (8) bei der Basisplatte (6)
geschlossen ist, und wobei vorzugsweise ein Ab-
dichtelement (7) zwischen der Basisplatte (6) und
der lichtdurchlässigen Basislage (8) und/oder zwi-
schen der Basisplatte (6) und einem Stützelement
(28, 29) vorgesehen ist, das sich nach innen in die
Öffnung hinein erstreckt, um die lichtdurchlässige
Basislage (8) zu tragen, um zu verhindern, dass Um-
weltkontaminanten in einen Raum (12) zwischen
den lichtdurchlässigen Lagen (3, 8) eindringen.

7. Eine Dachplatte nach Anspruch 6, wobei die licht-
durchlässige Basislage (8) eine Polymer-Stegplatte
ist.

8. Eine Dachplatte nach Anspruch 6 oder 7, wobei ein
Abdichtelement (7) zwischen der Deckplatte (4) und
der lichtdurchlässigen Decklage (3) vorgesehen ist,
um zu verhindern, dass Umweltkontaminanten in ei-
nen Raum (12) zwischen der lichtdurchlässigen Ba-
sislage (8) und der lichtdurchlässigen Decklage (3)
eindringen.

9. Eine Dachplatte nach einem der Ansprüche 6 bis 8,
wobei die Basisplatte (6) mit mindestens einem Aus-
lasselement (15) versehen ist, damit Feuchtigkeit
den Raum (12) zwischen der lichtdurchlässigen Ba-
sislage (8) und der lichtdurchlässigen Decklage (3)
verlassen kann.

10. Eine Dachplatte nach einem der Ansprüche 6 bis 9,
wobei die Basisplatte (6) mit einem integralen Stütz-
flansch (11) und/oder mit dem Stützelement (28, 29)
versehen ist.

11. Eine Dachplatte nach den Ansprüchen 9 und 10, wo-
bei das Auslasselement (15) in dem Stützflansch
(11) und/oder in dem Stützelement (28, 29) vorge-
sehen ist.

12. Eine Dachplatte nach einem der vorhergehenden
Ansprüche, wobei die Deckplatte (4) eine gewellte
Platte mit einem Profil umfasst.

13. Eine Dachplatte nach Anspruch 12, wobei die licht-
durchlässige Decklage (3) entlang zumindest der
Überlappungsregion (14) ein ähnliches Profil wie die
Deckplatte (4) hat, sodass die Überlappungsregion
und die Deckplatte eine formschlüssige Verbindung
haben.

14. Eine Dachplatte nach einem der vorhergehenden
Ansprüche, wobei die Deckplatte (4) und die Deck-
lage (3) im Wesentlichen die gleiche Länge und die
gleiche Breite haben, und wobei der Umfangsrand
der Decklage (3) vorzugsweise bündig mit dem Um-
fangsrand der Deckplatte (4) ist.

15. Ein Verfahren zur Herstellung einer Dachplatte nach
einem der vorhergehenden Ansprüche, die folgen-
den Schritte umfassend:

- Bereitstellen einer geschichteten Struktur um-
fassend eine Basisplatte (6), eine Deckplatte (4)
und eine wärmeisolierende Schicht (5) zwi-
schen der Basisplatte und der Deckplatte;
- Bereitstellen einer Öffnung (19), die sich durch
die Deckplatte, die Basisplatte und die wärmei-
solierende Schicht erstreckt, in der geschichte-
ten Struktur;
- Schließen der Öffnung (19) mit mindestens ei-
ner lichtdurchlässigen Decklage (3) bei der
Deckplatte, wodurch ein Fensterabschnitt (2) in
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der geschichteten Struktur gebildet wird, wobei
sich die lichtdurchlässige Decklage (3) in min-
destens einer Richtung über die Öffnung (19)
hinaus über die Deckplatte (4) erstreckt und da-
durch eine Überlappungsregion (14) definiert;
und
- Schaffen eines Abstands der lichtdurchlässige
Decklage (3) von der Deckplatte (4) in der Über-
lappungsregion (14), um mindestens einen
Feuchtigkeitsauslasskanal (30) zu bilden; und
vorzugsweise
- Schließen der Öffnung mit einer lichtdurchläs-
sigen Basislage (8) bei der Basisplatte der ge-
schichteten Struktur.

Revendications

1. Un panneau de toit (1), comprenant

- une plaque de base (6) ;
- une plaque supérieure (4) ;
- une couche d’isolation thermique (5) entre la
plaque de base et la plaque supérieure, formant
une structure en couches ; et
- une feuille supérieure translucide (3) ;

dans lequel une ouverture (19) s’étendant à travers
la plaque supérieure et la plaque de base fournit une
partie fenêtre (2), la feuille supérieure translucide (3)
fermant l’ouverture au niveau de la plaque
supérieure ;
caractérisé en ce que

- la feuille supérieure translucide (3) s’étend
dans au moins une direction au-delà de l’ouver-
ture (19) au-dessus de la plaque supérieure (4),
définissant par conséquent une région de che-
vauchement (14), et en ce que
- dans la région de chevauchement (14), la
feuille supérieure translucide (3) est espacée
par rapport à la plaque supérieure (4) pour for-
mer au moins un canal d’évacuation d’humidité
(30).

2. Le panneau de toit selon la revendication 1, dans
lequel la feuille supérieure translucide (3) est espa-
cée par rapport à la plaque supérieure (4) par des
éléments entretoises (31) qui relient la feuille supé-
rieure translucide et la plaque supérieure.

3. Un panneau de toit selon la revendication 2, dans
lequel les éléments entretoises (31) sont formés de
manière à guider l’humidité à travers le canal d’éva-
cuation d’humidité (30).

4. Le panneau de toit selon la revendication 2 ou 3,
dans lequel les éléments entretoises (31) relient la

feuille supérieure translucide (3) et la plaque supé-
rieure (4).

5. Le panneau de toit selon la revendication 4, dans
lequel les éléments entretoises (31) comprennent
une matière adhésive, de préférence des bandes
adhésives.

6. Le panneau de toit selon l’une quelconque des re-
vendications précédentes, dans lequel l’ouverture
(19) est fermée par une feuille de base translucide
(8) au niveau de la plaque de base (6), et dans lequel
de préférence un élément de scellement (7) est pré-
vu entre la plaque de base (6) et la feuille de base
translucide (8) et/ou entre la plaque de base (6) et
un élément de soutien (28, 29) s’étendant vers l’in-
térieur dans l’ouverture pour soutenir la feuille de
base translucide (8), pour empêcher des contami-
nants environnementaux d’entrer dans un espace
(12) entre les feuilles translucides (3, 8).

7. Le panneau de toit selon la revendication 6, dans
lequel la feuille de base translucide (8) est une pla-
que polymère multiparoi.

8. Le panneau de toit selon la revendication 6 ou 7,
dans lequel un élément de scellement (7) est prévu
entre la plaque supérieure (4) et la feuille supérieure
translucide (3) pour empêcher des contaminants en-
vironnementaux d’entrer dans un espace (12) entre
la feuille de base translucide (8) et la feuille supé-
rieure translucide (3).

9. Le panneau de toit selon l’une quelconque des re-
vendications 6 à 8, dans lequel la plaque de base
(6) est dotée d’au moins un élément d’évacuation
(15) pour permettre à l’humidité de sortir de l’espace
(12) entre la feuille de base translucide (8) et la feuille
supérieure translucide (3).

10. Le panneau de toit selon l’une quelconque des re-
vendications 6 à 9, dans lequel la plaque de base
(6) est dotée d’une alaise de soutien intégrée (11)
et/ou de l’élément de soutien (28, 29).

11. Le panneau de toit selon les revendications 9 et 10,
dans lequel l’élément d’évacuation (15) est prévu
dans l’alaise de soutien (11) et/ou dans l’élément de
soutien (28, 29).

12. Le panneau de toit selon l’une quelconque des re-
vendications précédentes, dans lequel la plaque su-
périeure (4) comprend une plaque ondulée ayant un
profil.

13. Le panneau de toit selon la revendication 12, dans
lequel la feuille supérieure translucide (3) a un profil
similaire à la plaque supérieure (4) le long au moins
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de la région de chevauchement (14), de sorte que
la région de chevauchement et la plaque supérieure
aient une liaison ajustée.

14. Le panneau de toit selon l’une quelconque des re-
vendications précédentes, dans lequel la plaque su-
périeure (4) et la feuille supérieure (3) ont sensible-
ment la même longueur et la même largeur, et dans
lequel le bord périphérique de la feuille supérieure
(3) est de préférence dans l’alignement du bord pé-
riphérique de la plaque supérieure (4).

15. Le procédé permettant de fabriquer un panneau de
toit selon l’une quelconque des revendications pré-
cédentes, comprenant les étapes consistant à :

- prévoir une structure en couches comprenant
une plaque de base (6), une plaque supérieure
(4), et une couche d’isolation thermique (5) entre
la plaque de base et la plaque supérieure ;
- prévoir une ouverture (19) dans la structure en
couches à travers la plaque supérieure, la pla-
que de base et la couche d’isolation thermique ;
- fermer l’ouverture (19) avec au moins une
feuille supérieure translucide (3) au niveau de
la plaque supérieure, formant ainsi une partie
fenêtre (2) dans la structure en couches, laquel-
le feuille supérieure translucide (3) s’étend dans
au moins une direction au-delà de l’ouverture
(19) au-dessus de la plaque supérieure (4), dé-
finissant par conséquent une région de chevau-
chement (14) ; et
- dans la région de chevauchement (14), espa-
cer la feuille supérieure translucide (3) par rap-
port à la plaque supérieure (4) pour former au
moins un canal d’évacuation d’humidité (30) ; et
de préférence
- fermer l’ouverture avec une feuille de base
translucide (8) au niveau de la plaque de base
de la structure en couches.
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