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(54) Surface covering system comprising photovoltaic panels

(57)  Theinvention relates to a surface covering sys-
tem (1) comprising a plurality of photovoltaic panels (2,
2’,...) respectively mounted in frames (3, 3’,...) arranged
adjacent to each other, wherein said frames (3, 3’,...)
define between them a plurality of slits (5) suitable to
create a play between the photovoltaic panels (2, 2,...).
The surface covering system (1) further comprises a plu-
rality of sealing elements (6) that are fixed to the frames
(3, 3, ...) and arranged at the slits (5), said sealing ele-
ments (6) extending in a longitudinal direction (L) parallel

VI

to the slits (5) and being extensible and retractable in a
transverse direction (T) perpendicular to said longitudinal
direction (L). A covering surface defined by the photo-
voltaic panels (2, 2’,...) is inclined at a predefined angle
(o) with respect to a horizontal plane. Thanks to these
features, it is possible to make a waterproof surface cov-
ering system that is also suitable to compensate for ther-
mal dilations and retractions of the supporting members
and the frames (3, 3, ...) of the photovoltaic panels (2,
2’,..).
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Description

[0001] The presentinvention relates to the installation
of photovoltaic panels and in particular to a surface cov-
ering system, particularly for building roofs, comprising
photovoltaic panels.

[0002] In the field of building constructions the instal-
lation of photovoltaic panels suitable to convert solar en-
ergy into electric energy is more and more common. Pho-
tovoltaic panels are typically arranged on building roofs
and so oriented as to maximize their exposure to solar
radiation over the day.

[0003] A photovoltaic panel is generally made up of a
panel, e.g. made of glass, to which a plurality of solar
cells electrically connected to each other are restrained.
The panel is inserted in a frame and sealed thereon
through suitable sealing processes in order to prevent
water and dust from reaching the solar cells. For this
reason a photovoltaic panel is generally certified together
with its frame.

[0004] The frames for photovoltaic panels are an-
chored on a building roof by suitable supporting members
such as mounts and/or brackets, thus allowing to make
surface coverings comprising a plurality of photovoltaic
panels. The frames are also generally spaced from the
surface to be covered by suitable spacers, e.g. profiled
bars, allowing to define a ventilation cavity between the
photovoltaic panels and the roof. This allows to limit over-
heating phenomena of photovoltaic panels, which penal-
ize the efficiency of conversion of solar energy into elec-
tric energy.

[0005] In the field of building constructions the need
for a higher architectural integration between photovolta-
ic panels and covering systems is more and more felt.
An example of such integration is taught in the European
patent application 1548202, which discloses covering
members comprising an insulating material layer and
provided with special grooved profiles forming brackets
suitable to receive photovoltaic panels.

[0006] Due to the size of the brackets, this type of ar-
chitectural integration between photovoltaic panels and
covering members remarkably limits the size of the sur-
face exposed to solar radiation and thus the performance
of the energy conversion system.

[0007] In order to maximize the surface exposed to
solarradiation itwould be desirable that photovoltaic pan-
els form the whole covering surface of a roof, completely
replacing the traditional covering members.

[0008] However, it is known that covering systems
comprising photovoltaic panels cannot be used as an
alternative to traditional covering systems because they
are not waterproof. This is mainly due to the fact that
plays must be left between adjacent panels in order to
compensate for thermal dilations and retractions of their
supporting members, i.e. bars and/or brackets, and of
their frames, which are typically made of metal materials.
[0009] In other words, a covering with photovoltaic
panels always comprises a plurality of passages in the
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form of slits between the edges of adjacent frames and
thus necessarily requires the presence of an underlying
waterproof covering, which is typically formed of tiles
and/or waterproof members made of sheet metal and
possibly comprising an insulating layer.

[0010] There is therefore the need to provide water-
proof surface covering systems comprising photovoltaic
panels that may be used alternatively to traditional cov-
ering systems, which is an object of the present invention.
[0011] It is also an object of the present invention to
provide a covering system comprising photovoltaic pan-
els that is simple and cheap to manufacture.

[0012] An idea of solution underlying the present in-
vention is to provide a surface covering system compris-
ing photovoltaic panels with a plurality of sealing ele-
ments arranged along the slits between adjacent panels,
wherein the sealing elements are extensible and retract-
able transversely to the slits. This allows to make the
surface covering system waterproof and at the same time
to compensate for thermal dilations and retractions of the
supporting members and of the frames of the photovolta-
ic panels.

[0013] Itis also an idea of solution to combine the use
of extensible and retractable sealing elements with the
inclination of the covering surface defined by photovoltaic
panels with respect to a horizontal plane. This allows to
make water flow towards water drainage systems of a
building, e.g. gutter pipes, thus avoiding that it remains
on the sealing elements.

[0014] This combination of features allows to make in
a simple and cheap way surface covering systems com-
prising photovoltaic panels that can be completely inte-
grated in the architectonic structure of a building, thus
making it possible to install them in place of traditional
covering systems.

[0015] Moreover, thanks to its waterproof characteris-
tics, the surface covering system according to the inven-
tion may be combined with thermal and/or acoustic insu-
lation members, thus being able to perform thermal
and/or acoustic insulation as it is typical of a traditional
covering system, in addition to the conversion of the solar
radiation into electric energy.

[0016] According to a preferred embodiment of the in-
vention, the extensible and retractable sealing elements
comprise two sets of parallel flaps extending in a longi-
tudinal direction thereof, the flaps of the two sets facing
each other and being arranged in a comb-like manner in
a transverse direction of the sealing elements. In other
words, considering a cross-section of the sealing ele-
ment, the flaps are interdigitated, i.e. interlocked like the
fingers of clasped hands, thus defining extremely long
and tortuous ways that cause high head losses in the
water flows present on the surface covering. The inter-
digitated flaps do not block the passage of water, but this
arrangement combined with the inclination of the cover-
ing surface allows to drain water before it reaches the
surface underlying the covering.

[0017] The flaps may advantageously be integrally
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formed along the edges of the frames, thus allowing to
make the covering system waterproof in an extremely
simple and cheap way without requiring to assemble ad-
ditional components between adj acent frames. In this
way in fact the sealing elements are not separate com-
ponents of the covering system, but are formed by the
parallel flaps of the frames that are arranged in a comb-
like manner when the frames are assembled adjacent to
each other.

[0018] Moreover, the number of flaps may advanta-
geously be related to the inclination angle of the surface
to be covered in order to design the most suitable sealing
members for the covering system.

[0019] The extensible and retractable sealing ele-
ments are preferably housed in the ventilation cavity
present between the panels and the covered surface of
the building and restrained to the spacers associated with
the frames of the photovoltaic panels. This allows to max-
imize the size of the covering surface exposed to solar
radiation compatibly with the plays necessary to com-
pensate for the thermal dilations or retractions of the sup-
porting members and of the frames of the panels. More-
over, this allows to hide the sealing elements from the
users, as well as to protect them from atmospheric agents
and to make their size independent of the size of the slits
between the panels frames.

[0020] Further advantages and features of the surface
covering system according to the present invention will
become clear to those skilled in the art from the following
detailed and non-limiting description of embodiments
thereof with reference to the attached drawings, wherein:

- figure 1isatop view of a portion of a surface covering
system according to the present invention;

- figure 2 is a schematic cross-section view of the cov-
ering system of figure 1 taken along line Il-II;

- figure 3 shows a detail lll of figure 2;

- figure 4 is a perspective view schematically showing
a sealing element of the surface covering system
according to the invention;

- figure 5 is a schematic cross-section view, similar to
figure 3, showing a preferred embodiment of the
sealing element of the surface covering system ac-
cording to the invention;

- figure 6 is a schematic cross-section view showing
a surface covering system according to the present
invention arranged on a building roof and comprising
insulation elements; and

- figure 7 shows a detail VIl of figure 6.

[0021] Figures 1 to 3 show a surface covering system
1 suitable to be mounted on a building surface and com-
prising a plurality of photovoltaic panels 2, 2, ....

[0022] The photovoltaic panels 2,2’ ... are individually
inserted and sealed in respective frames 3, 3, ... thatare
arranged adjacent to each other in an assembled con-
figuration of the surface covering system 1.

[0023] The frames 3, 3’, ... are anchored on a surface
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S to be covered, e.g. a building roof, by suitable support-
ing members such as mounts and/or brackets (not
shown) and preferably comprise spacers 4, 4, ... that
define between the panels 2, 2’, ... and the surface S a
ventilation cavity C, which is suitable to allow the passage
of cooling air flows. As it is known in fact the passage of
air flows lapping the surfaces of the panels opposite to
the surfaces exposed to solar radiation allows to limit
overheating phenomena of photovoltaic panels and thus
to maximize the efficiency of conversion of solar radiation
into electric energy.

[0024] The spacers 4, 4, ... may advantageously be
in the form of straight bars running along the entire pe-
riphery of the frames 3, 3’, ... allowing a continuous con-
tact thereof on the surface S and may be so shaped as
to receive assembling mounts.

[0025] Asshown in detail in figure 3, slits 5 are present
between the edges of adjacent frames 3, 3’, ..., defining
plays that allow to compensate for thermal dilations and
retractions to which the supporting members of the pan-
els2,2, ...,aswellas theirframes 3, 3, ... are subj ected.
[0026] According tothe presentinvention, the covering
system 1 further comprises a plurality of sealing elements
6 associated with the frames 3, 3’ and arranged at the
slits 5 in order to close them, thus preventing water and
dust from passing therethrough.

[0027] As shown in figure 4, the sealing elements 6
extend in a longitudinal direction L so as to be arranged
parallel to the slits 5 in an assembled configuration of the
surface covering system 1 and are extensible and re-
tractable in a transverse direction T perpendicular to the
longitudinal direction L, thus perpendicularly to the slits 5.
[0028] The use of sealing elements 6 that are trans-
versely extensible and retractable allows to compensate
for thermal dilations and retractions of the supporting
members and of the frames 3, 3', ... of the photovoltaic
panels 2, 2', ..., which cause variations of the size of the
slits 5, while maintaining the covering system 1 water-
proof.

[0029] Still according to the presentinvention, the cov-
ering surface defined by the photovoltaic panels 2, 2, ...
is inclined at a predefined angle o with respect to a hor-
izontal plane, e.g. the ground on which the building rests.
[0030] The inclination of the covering surface relative
to a horizontal plane allows to make the water retained
by the sealing elements 6 flow into drainage systems of
the building, e.g. gutter pipes.

[0031] Theangle o of inclination of the covering system
1 may be the same as the natural inclination of the roof
of a building, or it may be obtained by means of a suitable
design of the supporting members of the photovoltaic
panels 2, 2’, ....

[0032] The sealing elements 6 may be restrained to
the edges of the frames 3, 3’, ..., but are preferably re-
strained to their spacers 4, 4’, ... and thus arranged in
the ventilation cavity C between the panels 2, 2’, ... and
the surface S of the building. This allows to minimize the
size of the slits 5 present between the frames 3, 3’, ... of
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the panels 2, 2’, .. compatibly with the prescribed plays
and to maximize the size of the surface exposed to solar
radiation. This arrangement also makes the size of the
sealing elements 6 completely independent of the size
of the slits 5, thus allowing to optimize their design on
the basis of the sealing requirements of the surface cov-
ering 1.

[0033] As shown in the cross-section of figure 3, the
spacers 4, 4’ of two adjacent frames 3, 3’ are spaced
from the peripheral edges of the respective frames 3, 3’
towards their centers. Therefore, considering two adja-
cent frames 3, 3, the distance between the spacers 4,
4’ is larger than the distance between the edges of the
frames 3, 3’, i.e. the size of the slit 5. Such a space is
suitable to receive a sealing element 6, whose size in the
transverse directionis e.g. larger than the size of the slit 5.
[0034] In the embodiment of the invention shown in
the drawings and particularly referring to figures 3 and
4, the sealing elements 6 comprise two sets of parallel
flaps 7, 7’ extending in the longitudinal direction L thereof.
The flaps 7, 7’ of the two sets face each other and are
arranged in a comb-like manner in the transverse direc-
tion T of the sealing elements 6, i.e. perpendicularly to
the longitudinal direction L. In other words, the flaps 7,
7’ of the two sets are interdigitated in the transverse di-
rection T, i.e. interlocked like the fingers of clasped
hands, thus defining an extremely long and tortuous path
that causes high head losses in the water flows passing
through the slits 5.

[0035] The two sets of flaps 7, 7’ are also movable
relative to each other in the transverse direction T.
[0036] Sitill referring to figure 3, in an assembled con-
figuration of the surface covering 1 the two sets of parallel
flaps 7, 7’ are respectively fixed to adjacent frames 3, 3’,
preferably to their spacers 4, 4’. Therefore, when thermal
dilations or retractions of the frames 3, 3’ or of their sup-
porting members occur, the flaps 7, 7’ of each set move
relative to each other, thus varying their relative distance
while maintaining the long and tortuous path for the water
flows passing through the slit 5. In other words, thanks
to the special configuration of the sealing elements 6 de-
scribed above, the surface covering system 1 can com-
pensate for thermal dilations and/or retractions without
losing its waterproof characteristics.

[0037] According to an embodiment of the invention,
theflaps 7, 7’ of the two sets forming the sealing elements
6 may advantageously be integrally formed with the
frames of the photovoltaic panels along their peripheries,
thus allowing to make the covering system 1 waterproof
in an extremely simple and cost-effective way without
requiring to assemble additional elements between ad-
jacent frames.

[0038] As shown in figure 3, for instance, a first set of
flaps 7 are integrally formed with the spacers 4 of the
frame 3 of a first photovoltaic panel 2 and protrude out-
wards beyond its periphery. Similarly, a second set of
flaps 7’ are integrally formed with the spacers 4’ of the
frame 3’ of a second photovoltaic panel 2’ and protrude
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outwards beyond its periphery.

[0039] Upon assembly of the surface covering system
1 by arranging the frames 3, 3’ adjacent to each other,
the flaps 7, 7’ of the two sets are interdigitated, thus form-
ing the sealing elements 6 without requiring the use of
separate components.

[0040] Figure 5 shows an preferred embodiment of the
sealing element 6, wherein the first and second sets of
flaps 7, 7’ are integrally formed with the spacers 4, 4’ and
additional flaps of each set are formed at the edges of
the frames 3, 3'. The technical effect of this solution is
that the slit 5 is substantially closed, allowing to improve
the impermeability of the surface covering system 1. The
slits 5in fact are completely covered by the superimposed
flaps 7, 7’ formed at the frame edges and only narrow
passages are left between them in the transverse direc-
tion T in order to allow relative extension and retractions
movements. Moreover, this configuration allows to com-
pletely hide the slits 5 from the users view, thus further
improving the aesthetic aspect of the surface covering
system 1 and contributing to its architectural integration.
[0041] The long and tortuous path defined by the in-
terdigitated flaps 7, 7° combined with the inclination of
the surface defined by the photovoltaic panels 2 allows
to completely drain the water retained by the flaps 7, 7
before it reaches and wets the surface S covered by the
covering system 1.

[0042] The inventor has found that the number of flaps
7, 7’ of the sealing elements 6 may advantageously be
correlated with the inclination angle o of the covering
surface defined by the photovoltaic panels 2. In particu-
lar, inthe case of a steep inclination, e.g. higher than 50°,
two flaps 7, 7’ per set are sufficient, while in the case of
an inclination of 20° or lower at least six flaps 7, 7’ per
set are needed. At angles comprised between 20° and
50° a progressively lower number of flaps 7, 7’ per set is
needed, and in particular five flaps per set for angles
comprised between 20° and 30°, four flaps per set for
angles comprised between 30° and 40° and three flaps
per set for angles comprised between 40° and 50°.
[0043] Thanks toits waterproof characteristics the cov-
ering system 1 may be advantageously combined with
thermal and/or acoustic insulation elements, thus being
able to accomplish exactly the same functions of thermal
and/or acoustic insulation typical of a traditional covering
system in addition to the conversion of solar energy into
electric energy.

[0044] Figures 5 and 6 schematically show a surface
covering system 1 according to the invention mounted
on the roof R of a building (not shown). The roof R is e.g.
inclined at 25° relative to the ground and the sealing el-
ements 6 comprise six flaps 7, 7’ per set.

[0045] The surface S of the roof R is covered with a
plurality of insulation elements 8, 8’, ... between which
anchoring members 9, 9', ... for brackets 10, 10’, ... of
the frames 3, 3, ... of the panels 2, 2, ... are inserted.
The brackets 10, 10’, ... are in particular connected to
the spacers 4, 4’, ... of the frames 3, 3, ...
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[0046] It may be appreciated that the covering system
1 of the roof R of the building is absolutely the same as
a traditional covering, with the only difference that the
insulation elements 8, 8’, ... are protected by the photo-
voltaic panels 2, 2’, ... and not by tiles or prefabricated
sheet metal elements.

[0047] The embodiments of the invention herein de-
scribed and illustrated are only examples susceptible of
numerous variants. For example, alternatively to the two
sets of parallel flaps 7, 7’, the cross-section of the sealing
elements 6 may comprise U-shaped, bellows-shaped,
wave-shaped profiles and the like, still allowing them to
be extended or retracted upon thermal dilations or re-
tractions while preventing water and dust from passing
through the slits 5. Moreover, for each inclination angle
o of the covering surface a number of flaps 7, 7’ per set
higher than the minimum numbers indicated above may
be used, thus being able to associate a suitable coeffi-
cient of safety to each sealing element 6.

Claims

1. Asurface covering system (1) comprising a plurality
of photovoltaic panels (2, 2',...) respectively mounted
in frames (3, 3',...) arranged adjacent to each other
and a plurality of slits (5) between edges of adj acent
frames (3, 3’, ...) suitable to create a play therebe-
tween, characterized by further comprising a plu-
rality of sealing elements (6) that are fixed to the
frames (3, 3’, ...) and arranged at the slits (5), said
sealing elements (6) extending in a longitudinal di-
rection (L) parallel to the slits (5) and being extensible
and retractable in a transverse direction (T) perpen-
dicular to said longitudinal direction (L), the surface
covering system (1) being also characterized in
that a covering surface defined by the photovoltaic
panels (2, 2’,...) is inclined at a predefined angle (o)
with respect to a horizontal plane.

2. A covering system (1) according to claim 1, wherein
the sealing elements (6) comprise two sets of parallel
flaps (7, 7’) extending in said longitudinal direction
(L) and facing each other, said parallel flaps (7, 7°)
being arranged in a comb-like manner in said trans-
verse direction (T) and being movable relative to
each otherinthe transverse direction (T), and where-
in said sets of flaps (7, 7’) are respectively fixed to
adjacentframes (3, 3’)inan assembled configuration
of the covering system (1).

3. Acovering system according to claim 2, wherein said
flaps (7, 7°,...) are integrally formed with the frames
3,3,...).

4. A covering system (1) according to claim 2 or 3,
wherein the sealing elements (6) comprise at least
two flaps (7, 7°) per set for covering surfaces with an
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10.

inclination angle (o) higher than 50° and at least six
flaps (7, 7°) per set for covering surfaces with an in-
clination angle (o) lower than 20°.

A covering system (1) according to any one of claims
1to4, whereinthe frames (3, 3',...) of the photovoltaic
panels (2, 2',...) include spacers (4, 4',...) arranged
along their peripheries on the face opposite to the
face intended to be exposed to solar radiation and
suitable to define a ventilation cavity (C) between
the photovoltaic panels (2, 2’,...) and a surface (S)
to be covered in an assembled configuration of the
covering system (1).

A covering system (1) according to claim 5, wherein
said spacers (4, 4’,...) are spaced from the peripheral
edges oftherespective frames (3, 3',...) towards their
centers.

A covering system (1) according to claim 5 or 6,
wherein said spacers (4, 4’,...) are made up of
straight bars that run along the entire periphery of
the frames (3, 3,...) of the photovoltaic panels (2,
2'..).

A covering system (1) according to any one of claims
5 to 7, wherein the sealing elements (6) are re-
strained to the spacers (4, 4’, ...).

A covering system (1) according to claim 8, wherein
the sealing elements (6) are integrally formed with
the spacers (4, 4, ...).

A covering system (1) according to any one of claims
1109, further comprising a plurality of thermal and/or
sound insulation elements (8), said insulation ele-
ments (8) being arranged in a ventilation cavity (C)
defined between the photovoltaic panels (2) and a
surface (S) to be covered and in contact with the
latter in an assembled configuration of the covering
system (1).
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