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(57) ABSTRACT

The present invention refers to a covering system for building
windows or facades.

Particularly said covering system comprises at least a modu-
lar element, wherein said modular element comprises a mul-
tiplicity of photovoltaic modules (10), in particular DSSC
photovoltaic modules, and each photovoltaic module (10)
comprises atleast a cell (1) and at least a substrate (2) made of
rigid and transparent material,

Said photovoltaic modules (10) are disposed sequentially and
hinged to each other by hinging means (7), such that the same
can be moved from a first closed position, wherein said pho-
tovoltaic modules (10) are mutually bellows folded, to a
second opened position, wherein said photovoltaic modules
(10) are substantially placed mutually side by side and sub-
stantially aligned, or vice versa.

Said modular element comprises first (4) and second (4')
guide means in order said photovoltaic modules (10) to be
guided from said first and said second position; said first (4)
and said second (4') guide means being disposed respectively
on a first (54) and second supporting element (54").
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COVERING SYSTEM FOR WINDOWS OR
BUILDING FACADES COMPRISING
PHOTOVOLTAIC MODULES, IN
PARTICULAR DSSC PHOTOVOLTAIC
MODULES

[0001] The present invention refers to a covering system for
building windows or facades comprising photovoltaic mod-
ules, in particular DSSC photovoltaic modules, with such
characteristics to allow light energy shielding/capturing
effect to be obtained.

[0002] More specifically, the invention refers to the struc-
ture of a covering system of said type comprising a multiplic-
ity of photovoltaic modules, in particular DSSC photovoltaic
modules, and it is configured in such way to be opened and
closed as a bellows.

[0003] Below the description will be referred to a covering
system comprising DSSC photovoltaic modules, but it is
obvious that the same does not have to be considered as
limited to this specific embodiment.

[0004] As to DSSC photovoltaic modules, each thereof
comprises one or more photoelectrochemical cells or DSSC
cells (dye-sensitized solar cells), i.e. organic dye solar cells.
Said DSSC cells are photovoltaic cells taking advantage of a
physical principle similar to that of chlorophyllian photosyn-
thesis to convert diffused light energy in electric energy. In
fact, an organic pigment is excited by sunlight in order to
generate an electron flow. In particular, a DSSC cell sequen-
tially comprises:

[0005] a first conductive substrate or anode,

[0006] a semiconductor layer of nanocrystals, typically a
TiO, layer,

[0007] an active material consisting of a photosensitive

organic dye, molecules thereof being disposed on the surface
grains of said semiconductor layer,

[0008] an electrolyte, typically in liquid form and iodine
based, and

[0009] a second conductive substrate or cathode.

[0010] FEach substrate consists of transparent material,

preferably glass, the semiconductor layer is disposed using a
screen printing technique on the first conductive substrate,
and organic dye molecules are placed on the surface of TiO,
semiconductor layer.

[0011] When sunlight strikes a DSSC cell, said sunlight
enters through the transparent electrode, striking dye placed
on TiO, surface.

[0012] The dye is excited and one electron thereof directly
is transferred from dye molecule directly into conduction
band of TiO, semiconductor layer, by tunnelling effect, dye
remaining in oxidation state. In turn said electron is trans-
ferred from TiO, semiconductor layer to the first conductive
substrate and therefrom to an electric circuit wherein it can
produce a useful work. At last, the electron pathway ends on
the second conductive substrate.

[0013] Currently window covers are known.

[0014] A know type cover is described in German Patent
Application DE 10 2008 011 908.

[0015] This cover is used in order to darken an area or a
room, and consists of a multiplicity of each to other separated
solar cell modules, each thereof being fixed on a curtain,
particularly on the curtain side towards the sun in order to
transform the solar energy in electrical energy. Each module
has a first extremity fixed at a rod, and a second free extremity,
opposite to said first extremity, and said module is free to
rotate around itself. Said modules pass from a resting con-
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figuration, wherein they are parallel and substantially contact
with each other, to an operating configuration, wherein they
are adjacent to each other and aligned. Passing from resting to
operating configuration all the modules are caused to slide
horizontally along said rod and rotated along the same direc-
tion by a same angle.

[0016] However, said cover has some disadvantages.
[0017] A first disadvantage is that, when said cover is out-
door applied, both cover constituting solar cell modules and
curtain the same are applied on, are subjected to atmospheric
agent activity, thus resulting in deterioration thereof. For
example under windy conditions, said solar cell modules can
hit each other with damaging risk. This occurs when solar cell
modules are both flexible and rigid type having second free
extremity.

[0018] Moreover, a further disadvantage results from the
fact that the movement of said cover is limited only to move-
ment along an horizontal axis.

[0019] Another disadvantage is that this cover transforms
in electric energy only sun light.

[0020] An additional disadvantage is that, where the cover
is in operating configuration, it prevents the sunlight from
entering into the room, so that the same is darkened.

[0021] A second example of known type cover is described
in US Patent Application US 2010 0307554.

[0022] This cover consists of a pack curtain made of an
upper frame and supporting material consisting of section
multiplicity whereon flexible solar panels are fixed in order to
transform solar energy in electric energy. Said curtain
changes from a resting configuration, wherein said curtain is
packaged in correspondence of upper side of a window, each
section being placed under each preceding section thus only
the upper frame fixed section is visible, to an operating con-
figuration wherein said curtain is extended from the upper to
the lower window side, each section being side by side placed.
Particularly, the supporting material is darkening and the
passage from one configuration to the other occurs by means
of two curtain sided cords assuring the simultaneous move-
ment of individual sections.

[0023] However, also this cover displays some disadvan-
tages.
[0024] A first disadvantage of said cover is that, where one

or more solar panels must be replaced, such replacement is
not easy and the curtain they are fixed on can be torn. There-
fore, it is easier to replace curtain thus resulting in cost and
time wasting.

[0025] A second disadvantage is that, where curtain is in
operating configuration, i.e. curtain, being extended down,
prevents sunlight from passing into the room, so that the same
is darkened.

[0026] Moreover, a further disadvantage is that it is neces-
sary to provide for a lower element stabilizing curtain by
gravity, limiting the movement of said curtain only around a
vertical axis.

[0027] Moreover, said curtain is not suitable to outdoor use
as there is not provided fixing means stabilizing the same,
when subjected to wind force.

[0028] An object of the present invention is to overcome
said disadvantages, by supplying a covering system for build-
ing windows or facades, comprising a multiplicity of photo-
voltaic modules, in particular DSSC photovoltaic modules,
which are easy to be produced and cost effective, with a
double function, i.e. to shield an indoor room from sunlight
thus improving the global bioclimatic behaviour of said room
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and at the same time capture light energy, coming both from
sunlight and artificial light occurring within said internal
room, in order said light energy to be transformed in electric
energy.

[0029] It is therefore the object of the invention a covering
system for building windows or facades comprising at least a
modular element, wherein said modular element comprises a
multiplicity of photovoltaic modules, in particular DSSC
photovoltaic modules, each thereof comprises at least a cell
and at least a substrate consisting of rigid and transparent
material. Said photovoltaic modules are disposed sequen-
tially and hinged to each other by hinging means, such that the
same can be moved from a first closed position, wherein said
photovoltaic modules are mutually bellows folded, to a sec-
ond opened position, wherein said photovoltaic modules are
substantially mutually side by side placed and substantially
aligned, or vice versa. In particular, said modular element
comprises first and second guide means in order said photo-
voltaic modules to be guided from said first to said second
position, wherein said first and second guide means are
arranged respectively on a first and second supporting ele-
ment.

[0030] According to the invention, said modular element
can comprise a jamb provided with a rod lodging seat, and a
photovoltaic module positioned at an extremity of said pho-
tovoltaic modules sequence can be coupled to said rod by
means of two arms, having a first extremity pivotally coupled
to said rod, and a second extremity pivotally coupled to said
ending photovoltaic module.

[0031] In particular, each photovoltaic module can be pro-
vide with at least a respective hinge slidingly engaging said
first guide means, and at least a respective carriage or sliding
cursor on said second guide means.

[0032] Moreover, said hinging means can comprise at least
an hinge and preferably a pair of hinges, each thereof is
bridged between two edges of two contiguous photovoltaic
modules.

[0033] It is preferable that each photovoltaic module com-
prises bypass means in order a darkened or damaged photo-
voltaic module to be bypassed by electrical current. Said
bypass means can comprise at least a bypass diode.

[0034] It is further preferable that each photovoltaic mod-
ule comprises UV filtering means in order UV radiations to be
filtered.

[0035] In particular, said first guide means can comprise a
groove guide, and said second guide means can comprise an
eyelet.

[0036] Each sliding cursor on said second guide means can

be engaged by engaging means to a respective photovoltaic
module. Said engaging means can be also electrically con-
necting means in order electrical current passage to be
allowed from a photovoltaic module to at least a lead. Advan-
tageously said first and/or said second supporting element
is/are provided with a cavity in order said one or more leads to
be lodged therein.

[0037] Further advantageously, said covering system can
comprise a multiplicity of modular elements, interconnected
to each other along a vertical and/or horizontal axis.

[0038] Where covering system comprises at least further
modular element connected to said modular element along a
vertical axis, according to a first alternate embodiment, said
further modular element can be coupled to said modular
element in way such that the first supporting element of said
further modular element is coupled to second supporting
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element of said modular element or that second supporting
element of said further modular element is coupled to the first
supporting element of said modular element.

[0039] According to a second alternate embodiment, it is
possible to provide that the first and/or second supporting
element of said modular element can be equipped with addi-
tional guide means and the covering system comprises at least
a further modular element inferiorly and/or superiorly
coupled to said modular element by means of said additional
guide means.

[0040] Where the covering system comprises at least an
additional modular element connected to said modular ele-
ment along an horizontal axis, according to a first alternate
embodiment, the jamb of said modular element can be
coupled to the jamb of said additional modular element.
[0041] According to a second alternate embodiment, the
jamb of said modular element can comprise an additional seat
for the lodging of a respective coupled rod, by means of two
arms, to an ending photovoltaic module of said additional
modular element, where each arm has a first extremity pivot-
ally coupled to said rod, and a second extremity pivotally
coupled to said ending photovoltaic module.

[0042] The combination of one of the alternatives relating
to a covering system having a multiplicity of modular ele-
ments connected along a vertical axis with one of the alter-
natives relating to a covering system having a multiplicity of
connected modular elements along a horizontal axis allows
the covering system to have any extension along such axes so
to be adapted to any dimensions of building windows or
facades.

[0043] The present invention now will be described, by an
illustrative, but not limitative way, according to an embodi-
ment thereof, with particular reference to the enclosed fig-
ures, wherein:

[0044] FIG. 1 is an exploded view of a covering system
comprising DSSC photovoltaic modules, i.e. the object of the
invention;

[0045] FIG. 2 is a partial elevation view of FIG. 1 covering
system,
[0046] FIGS. 3A-3B show a frontal and elevation views,

respectively, of FIG. 1 covering system applied on a building
window, in opened position;

[0047] FIGS. 4A-4B show a frontal and elevation views,
respectively of FIG. 1 covering system applied on a building
window, in closed position;

[0048] FIG.5A is a perspective view of the upper portion of
FIG. 1 covering system from which a part of section has been
removed in order a guide eyelet and sliding carriages thereon
to be shown, DSSC photovoltaic modules being fixed thereto;
[0049] FIG. 5B schematically shows a partial lateral view
of FIG. 1 covering system, said view being partially sec-
tioned;

[0050] FIG. 6 is an elevation view of FIG. 1 covering sys-
tem, said view being partially sectioned;

[0051] FIG. 7 schematically shows an elevation of the cov-
ering system in a middle position between and closed posi-
tion;

[0052] FIG. 8 shows an electrical circuit with reference to
the FIG. 7 covering system and wherein each DSSC photo-
voltaic module is provided with a bypass diode;

[0053] FIG. 9 is a frontal view of a multiplicity of cascade
mounted covers, along a vertical axis, each thereof being
applied on a building respective window and in opened posi-
tion;
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[0054] FIG.10is alateral view of F1G. 9, cascade mounted,
building anchored covers;

[0055] FIG. 11 shows the anchoring system of two FIG. 8,
cascade mounted covers;

[0056] FIG. 12 schematically shows a multiplicity of cas-
cade mounted covers along an horizontal axis;

[0057] FIG.13 is a frontal view of a multiplicity of cascade
mounted covers along vertical axis and horizontal axis, each
being applied on a respective building window in opened
position;

[0058] FIGS. 14A-14M show a pattern for DSSC cells to be
used in a DSSC photovoltaic module, respectively.

[0059] With particular reference to FIG. 1, a covering sys-
tem to be applied outside on a building window is provided
for.

[0060] Said covering system comprises a multiplicity of
sequentially disposed DSSC photovoltaic modules 10, each
thereof comprising a multiplicity of DSSC cells 1, and two
rigid conductive substrates 2, each other facing, (only one
thereof being visible in FIG. 1) said DSSC cells 1 being
interposed therebetween.

[0061] In particular, each DSSC photovoltaic module 10
can be provided with UV filtering means in order UV radia-
tions to be filtered. For example, two substrates 2 of each
photovoltaic module 10 can be encapsulated in a transparent
polymer material that behaves like UV radiation filtering
means.

[0062] According to a peculiar characteristic of the inven-
tion, said DSSC photovoltaic modules 10 are hinged to each
other by means of a hinge pair 7, each thereof being bridged
between two edges of two contiguous DSSC photovoltaic
modules 10 (FIGS. 1 and 2). Although not shown in FIGS. 1
and 3, it is possible to provide for a single hinge between a
DSSC photovoltaic module and the next, or any hinge num-
ber, without departing from the scope of the invention.
[0063] The fact that DSSC photovoltaic modules are mutu-
ally hinged allows DSSC photovoltaic modules to be stable
and mobile from a closed position, wherein said DSSC pho-
tovoltaic modules 10 are folded on each other and substan-
tially overlapping, i.e. bellows folded (FIGS. 3A-3B), to an
opened position, wherein said DSSC photovoltaic modules
10 are placed side by side to each other and substantially
aligned (FIGS. 4A-4B).

[0064] Moreover, the fact that DSSC photovoltaic modules
10 are rigid allows said DSSC photovoltaic modules to be
stable under wind activity.

[0065] As it is shown from FIGS. 3A and 3B, the covering
system in closed position, DSSC photovoltaic modules being
window sided, has a minimal hindrance. On the contrary,
FIGS. 4A and 4B show the covering system in opened posi-
tion disposed in parallel with the window it is applied on.
[0066] According to described embodiment, a DSSC pho-
tovoltaic module 10 positioned at an extremity of the
sequence is coupled by means of two arms 8 to arod 9, lodged
in a mounting designed seat 16 assured to the building by
means of “I.” shaped section 18. Each of said arms 8 has a first
extremity pivotally coupled to said rod 9, and a second
extremity pivotally coupled to said ending DSSC photovol-
taic module, in such a way to guarantee the simultaneous
movement of said DSSC ending photovoltaic module 10 at
lower and upper edges, respectively, and consequently of all
successive DSSC photovoltaic modules 10.

[0067] According to the invention, the covering system
comprises first 4 and second guide means 4' for DSSC pho-
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tovoltaic modules 10 allowing said DSSC photovoltaic mod-
ules to slide horizontally, towards one or the opposite direc-
tion, and to pass easily from the closed to the opened position
or vice versa.

[0068] In particular, said first guide means 4 comprises a
groove guide, fixed at first lower section 54, and each DSSC
photovoltaic module 10 is equipped with an hinge 12 that is
engaged slidingly in said groove guide. Each hinge 12 is fixed
on the lower edge of a respective DSSC photovoltaic module
10.

[0069] Said second guide means 4' comprises a eyelet
designed on a second upper section 54', bridged thereon there
are sliding cursors or carriages 6, each engaged by engaging
means 24 to a respective upper edge ot a DSSC photovoltaic
module 10 (FIGS. 5A-5B). Said engaging means 24 can also
act as electrical connection, allowing the passage of electrical
current from a DSSC photovoltaic module to a lead (not
shown) connected to an inverter 20.

[0070] Said first 54 and said second 54' section are fixed on
board beams 23 by means of one or more purposely shaped
sections.

[0071] In particular, with reference to FIG. 1, first 54 and
second 54' section are fixed to board beams 23 by means of
two respective section anchorage pairs, each consisting of a
first “L” shaped and a second “C” shaped section, respec-
tively a first pair 13', 13" and a second pair 33', 33" of anchor-
age sections.

[0072] In addition, a first substantially “L”” shaped sheet in
the lower part, respectively 13A and 33 A, and a second sub-
stantially “L.” shaped sheet in the upper part, respectively 13B
and 33B, are fixed to each of said sections 54, 54' in order to
hide the anchorage section pairs.

[0073] In particular, the second sheets 13B and 33B are
shaped in such a way to have a slope in order the water can
flow externally.

[0074] According to the invention, each DSSC photovol-
taic module 10 a “C” shaped section pair 11 and 11' is pro-
vided for, a first section 11 disposed on the lower edge and a
second section 11' disposed on the upper edge (FIG. 5B), in
such a way that the ending portions, lower and upper, of two
rigid substrates 2 of DSSC each photovoltaic module 10 are
enclosed inside of a respective “C” shaped section. In par-
ticular, the engaging means 24 is fixed on second section 11'
and hinges 12 are engaged on first section 11.

[0075] According to the invention, advantageously, when
the covering system is in an opened position, said covering
system is suitable to capture both the sunlight and indoor
room coming artificial light (FIG. 6). In particular, part of
sunlight is absorbed by said DSSC photovoltaic modules 10
and transformed in electric energy, and part penetrates in the
indoor room, passing trough DSSC photovoltaic modules 10,
so that said ambient can be shaded. The structure of the
covering system does not allow said indoor room to be com-
pletely darkened.

[0076] The fact that DSSC photovoltaic modules are rigid
and mutually hinged, allows the covering system to be also in
any intermediate position between the opened position and
closed position. Advantageously, also in an intermediate
position, the covering system is suitable to capture both the
sunlight and indoor room coming artificial light, allowing a
part of sunlight penetrates into indoor room (FIG. 7). In such
intermediate position, DSSC photovoltaic modules 10 of the
covering system are disposed in such a way that alternatively
a and p angles with sunlight are formed.
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[0077] Particularly, as it is shown in FIG. 7, ending DSSC
photovoltaic module 10, forming a angle with the trajectory
of solar radii, absorbs a part of sun directly coming light,
while another part of light penetrates in the indoor room by
passing through, and an ulterior part of light is reflected by
said ending module and strikes adjacent DSSC photovoltaic
module, forming a f§ angle with the trajectory of the solar
radii. The latter, in turn, absorbs a part of light penetrated in
the indoor room having passed through another DSSC pho-
tovoltaic module, while another part of light is reflected in the
indoor room, and an additional part of light strikes the ending
photovoltaic module, after the passage therethrough.

[0078] In addition, according to the invention, each DSSC
10 photovoltaic module comprises bypass means (not shown
in FIG. 7) in order to allow the electrical current to by pass a
DSSC photovoltaic module where the latter is damaged or
completely shadowed. For example, each DSSC photovoltaic
module can be provided with at least a bypass diode.

[0079] FIG. 8 shows an electrical circuit where each DSSC
photovoltaic module 10 is equipped with bypass means D
comprising a bypass diode, and wherein DSSC photovoltaic
modules tilted by a angle are connected in series to each other
and in parallel with DSSC photovoltaic modules tilted by
angle again connected in series to each other. Said DSSC
photovoltaic modules 10 are connected to the inverter 20.

[0080] With particular reference to FIG. 9, three mutually
overlapped windows are schematically shown, a respective
covering system being applied on each.

[0081] In particular, each covering system is in opened
position and cascade mounted with respect to another.

[0082] Although in FIG. 9 three cascade disposed covering
systems are shown schematically, any number of covering
systems can be cascade mounted without departing from the
scope of the invention.

[0083] As it is apparent from FIG. 9, although a covering
system is in an opened position, it is possible to see a person
beyond the window. In fact, DSSC photovoltaic modules 10
of the covering system do not darken the indoor room, as for
example an apartment room, but overshadow it and this
results from the fact that DSSC photovoltaic modules 10 are
transparent in correspondence of the portions of substrates 2
not occupied by DSSC cells 1.

[0084] In FIG. 10 a lateral view of three cascade mounted
covers assured to the building by means of an anchorage
system is shown.

[0085] In order to cascade arrange a cover multiplicity, on
second section 54' of each covering system further guide
means 4 is provided for.

[0086] After a first covering system has been assembled
and additional guide means 4 on second section 54' of said
first cover has been provided for it is possible a second cover
with DSSC photovoltaic modules 10 slidingly engaged, by
hinges 12, with said first guide means disposed on said second
section 54' of said first covering system (FIG. 11) to be
assembled.

[0087] Analogously in order to cascade arrange with
respect to said second covering system a third covering sys-
tem, DSSC photovoltaic modules 10 of said third covering
system are slidingly engaged, by hinges 12, with additional
guide means 4 disposed on the second section 54' of said
second covering system.
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[0088] In addition, FIG. 11 shows also the anchorage sys-
tem by means of which two cascade mounted covers are
anchored to a building. In particular, second hollow section
54' of a first covering system is fixed to a board beams 23 by
means of the first “L”” shaped 33' and the second “C” shaped
section 33" disposed on the opposite sides of said second
hollow section 54'.

[0089] Advantageously, the fact that the second section 54'
is provided with a cavity 19 allows the lodging or passage of
one or more leads, for example leads (not shown) connecting
DSSC photovoltaic modules 10 to an inverter 20.

[0090] FIG. 12 shows two covering systems coupled on
same jamb 16, having a first and a second seats for the lodging
of'arespective rod 9 connected, by two arms 8, to a respective
ending DSSC photovoltaic module of a respective DSSC
photovoltaic module sequence. Said second seat is positioned
on the side of the section opposite the first seat is designed to
be on.

[0091] According to another embodiment (not shown) it is
possible to design two coupled jambs 16, each provided with
a respective seat for the lodging of a respective rod 9, on each
of' which a DSSC ending photovoltaic module of a respective
DSSC photovoltaic module sequence is at ledge position.
[0092] FIG. 13 shows three pairs of covering system of
FIG. 12, wherein each pair is cascade mounted on another
pair, and DSSC photovoltaic modules of each pair are in an
opened position.

[0093] According to the described embodiment, each
DSSC photovoltaic module has a rectangular cross-section.
However, although not shown in figures, said DSSC photo-
voltaic modules 10 can display various shapes and dimen-
sions, and each DSSC photovoltaic module can even consist
of two or more mutually connected DSSC photovoltaic mod-
ules, without departing from the scope of the invention.
[0094] In addition although according to described
embodiment said photovoltaic modules are horizontally slid-
ing, alternatively said DSSC photovoltaic modules can slide
vertically, from top down or vice versa, displaying the same
advantages. Moreover, this covering system, by arrangement
of described guide means, can slide along any axis in the
space, not being necessarily an horizontal or vertical axis,
again with the same advantages.

[0095] Further DSSC 1 cells according to described
embodiment have a rectangular cross-section. However, also
said DSSC cells can have various shapes and dimensions,
without departing from the scope of the invention. In fact, as
shown in FIGS. 14A-14M, it is possible to provide for a
multiplicity of pattern and colorations for DSSC cells 1 of
photovoltaic modules 10.

[0096] Depending on selected pattern type it is possible to
establish for each single DSSC photovoltaic module a prede-
termined opaque shielding/light energy capturing to transpar-
ent surface ratio.

[0097] The covering system up to here described is manu-
ally operated by an user.

[0098] However, although not shown in the figures, said
covering system can be motorized and connected to an home
automation control system such that opening and closing
operation of said covering system is automated, thus optimiz-
ing the energetic efficiency and bioclimatic behaviour of an
apartment or entire building. At this end, for example, it is
possible to provide for a motor connected by means of a cable
or belt to a DSSC photovoltaic module 10 disposed to the
extremity of the sequence with a free end, and a return pulley.
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[0099] Advantageously, as already mentioned, the cover-
ing system being in opened or intermediate position and in the
sun presence, DSSC photovoltaic modules both absorb sun-
light and externally shield a room from the same sunlight,
such that said room is overshadowed. In particular, depending
on DSSC photovoltaic module type, shadowing degree inside
of'a room is adjustable. In fact, it is possible to obtain a wide
shadowing range, depending on pattern and coloration of
DSSC cells used in DSSC photovoltaic modules. Therefore,
once established the capturing to transparent surface ratio for
each DSSC photovoltaic module, it is possible to optimize the
performances of DSSC photovoltaic modules depending on
the place wherein the covering system is installed.

[0100] Another advantage, as already mentioned, results
from the fact that the covering system which is the object of
the invention allows in any given intermediate position a
greater sunlight amount than known covering systems to be
captured.

[0101] Additionally from an aesthetic point of view, the
possibility to choose from a multiplicity of patterns and col-
orations of DSSC cells, results in that a building facade said
covering system is applied on displays a pleasant aesthetic
view.

[0102] Undercloudy weather conditions, on the other hand,
said covering system is in closed position, with DSSC pho-
tovoltaic modules on each other folded at a side of the win-
dow, allowing low natural light to enter inside of a room, and
improve the bioclimatic behaviour, in addition electric energy
in order to illuminate internal room being saved too.

[0103] In other words the covering system, which is the
object of the invention, can be used, if required, like an
external brise-soleil in order building facades or rooms to be
protected from direct sunlight aiming to avoid excessive heat
occurrence and at the same time transforming solar energy in
electric energy thanks to component DSSC photovoltaic
modules.

[0104] Another advantage is that the inventive covering
system can be applied on the windows or facades of both
pre-existing and new buildings.

[0105] An ulterior advantage is that said covering system
can be sized in order to be adapted to any window or fagade
type. In fact, it is sufficient to add one or more DSSC photo-
voltaic modules, connecting the same to those already com-
posing the covering system, or remove one or more photo-
voltaic modules from the same covering system.

[0106] Still another advantage is that, in case of malfunc-
tioning or aging of one or more DSSC photovoltaic modules
of'the covering system, an user can easily remove said one or
more DSSC photovoltaic modules, and replace the same with
other more efficient DSSC photovoltaic modules in order to
restore or increase the efficiency of the covering system.

[0107] At last, a further advantage is that DSSC photovol-
taic modules of said covering system can be cleaned easily by
the user using a water jet or a cloth.

[0108] The same advantages, apart from possible obtain-
able colorations with DSSC cells, can be obtained with a
covering system comprising photovoltaic modules other than
DSSC photovoltaic modules, comprising at least a cell and at
least a substrate of rigid and transparent material.

[0109] The present invention has been described by an
illustrative, but not limitative way, according to preferred
embodiments thereof, but it is to be understood that variations
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and/or modifications can be carried out by those skilled in the
art without departing from the scope thereof, as defined
according to enclosed claims.

1. Covering system for building windows or facades char-
acterized

in that

it comprises at least a modular element, said modular ele-

ment comprising a multiplicity of photovoltaic modules
(10), in particular DSSC photovoltaic modules, each
photovoltaic module (10) comprising at least a cell (1)
and at least a substrate (2) made of rigid and transparent
material,

in that

said photovoltaic modules (10) are disposed sequentially

and are hinged to each other by hinging means (7), such
that the same can be moved from a first closed position,
wherein said photovoltaic modules (10) are mutually
bellows folded, to a second opened position, wherein
said photovoltaic modules (10) are substantially mutu-
ally side by side placed and substantially aligned, or vice
versa, wherein said hinging means (7) comprises a pair
ofhinges, each thereofbeing bridged between two edges
of two contiguous photovoltaic modules (10), and

in that

said modular element comprises first (4) and second (4')

guide means in order said photovoltaic modules (10) to
be guided from said first and said second position; said
first (4) and said second (4') guide means being disposed
respectively on a first (54) and second supporting ele-
ment (54").

2. Covering system according to preceding claim, charac-
terized in that said modular element comprises a jamb (16)
provided with a rod lodging seat, and in that a photovoltaic
module (10) positioned at an extremity of said photovoltaic
module sequence is coupled to said rod (9) by means of two
arms (8), having a first extremity pivotally coupled to said rod
(9), and a second extremity pivotally coupled to said ending
photovoltaic module.

3. Covering system according to any of preceding claims,
characterized in that each of said photovoltaic modules (10) is
provided with at least one respective hinge (12) slidingly
engaging said first guide means (4), and at least a respective
carriage or sliding cursor (6) on said second (4') guide means.

4. Covering system according to any of preceding claims,
characterized in that each photovoltaic module (10) com-
prises bypass means (D) in order a darkened or damaged
photovoltaic module to be bypassed by electrical current.

5. Covering system according to any of preceding claims,
characterized in that said bypass means (D) comprises at least
a bypass diode.

6. Covering system according to any of preceding claims,
characterized in that each photovoltaic module (10) com-
prises UV filtering means in order UV radiations to be fil-
tered.

7. Covering system according to any of preceding claims,
characterized in that said first guide means (4) comprises a
groove guide and in that said second (4') guide means com-
prises an eyelet.

8. Covering system according to any of claims 3-7, char-
acterized in that each cursor (6) is engaged by engaging
means (24) to a respective photovoltaic module (10).

9. Covering system according to preceding claim, charac-
terized in that said engaging means (24) is electrical connect-
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ing means in order to allow the passage of electrical current
from a photovoltaic module (10) to at least a lead.

10. Covering system according to any of preceding claims,
characterized in that said first (54) and/or said second (54")
supporting elements is/are provided with a cavity in order one
or more lead to be lodged.

11. Covering system according to any of claims 1-10, char-
acterized in that comprises at least an additional modular
element and in that the first (54) or second (54') supporting
elements of said additional modular element is coupled
respectively to second (54") or first (54) supporting element of
said modular element.

12. Covering system according to any of claims 1-10, char-
acterized in that the first (54) and/or second (54') supporting
elements of said modular element is/are provided with addi-
tional guide means (4', 4) and in that it comprises at least a

Feb. 26, 2015

further modular element inferiorly and/or superiorly coupled
to said modular element by means of said additional guide
means (4', 4).

13. Covering system according to any of claims 2-12, char-
acterized in that comprises a further modular element and in
that the jamb (16) of said modular element is coupled to the
jamb of said further modular element.

14. Covering system according to any of claims 2-12, char-
acterized in that comprises a further modular element and in
that the jamb (16) of said modular element comprise an addi-
tional seat for the lodging of a respective rod (9) coupled, by
means of two arms (8), to an ending photovoltaic module of
said additional modular element; each of said arms having a
first extremity pivotally coupled to said rod (9), and a second
extremity pivotally coupled to said ending photovoltaic mod-
ule.



