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(57) Abstract: A hybrid solar module for the simultaneous production of electric and thermic energy comprising a photovoltaic lam
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HYBRID SOLAR MODULE FOR THE SIMULTANEOUS PRODUCTION OF
ELECTRIC AND THERMIC ENERGY

The present invention relates to a hybrid solar module for the

simultaneous production of electric and thermic energy.

Photovoltaic solar modules are known, i.e. devices able to transform solar

radiation into electrical energy, as are thermal solar modules, i.e. devices able to

transform solar radiation into thermal energy. Both these modules consist

generally of panels to be exposed to solar radiation, this latter striking a capturing

surface able to implement the required energy transformation.

Hybrid solar modules are also known, able to convert solar radiation both

into electrical energy by utilizing the photovoltaic effect, and into thermal energy by

using a thermovector fluid circulating through tubes provided in the surface

opposite that proposed for the photovoltaic conversion.

In all these known modules, the system for their fixing to a support

structure, generally provided on the roof of a building, uses aluminium profiles

which perform the support function for the application of brackets by means of

screws and/or bolts.

DE 20 2006 008614 describes a hybrid solar module for producing

electrical and thermal energy. It comprises a photovoltaic laminate, an extruded

profile which replaces the traditional perimetral structure of a photovoltaic laminate

and includes conduits for heat exchange between the thermovector fluid and the

photovoltaic laminate, and mounting elements formed in the extruded profile to fix

the hybrid module onto a support structure.

An object of the invention is to provide a hybrid solar module which,

compared with traditional solutions, presents a low production cost together with

considerable ease of installation and high energy efficiency.



This and other objects which will be apparent from the ensuing description

are attained according to the invention by a hybrid solar module as described in

claim 1.

Preferred embodiments of the invention are further clarified hereinafter

with reference to the accompanying drawings, in which:

Figure 1 is a perspective view from above showing a first embodiment of a

hybrid solar module according to the invention, fixed to two profiles,

Figure 2 is a partial exploded perspective view thereof,

Figure 3 is a perspective detailed view from above showing how a connection

terminal is fixed to the tubular conduits of the thermovector fluid

circulation circuit,

Figure 4 is a perspective view from below showing the profile with the electrical

connection box highlighted,

Figure 5 is a perspective view from below showing an end of the hybrid solar

module provided with a headpiece,

Figure 6 is a perspective view from above, seen from the outside, showing a

headpiece of the hybrid solar module,

Figure 7 is a perspective view thereof from above, seen from the inside,

Figure 8 is an exploded perspective detailed view showing the connection

between two adjacent hybrid solar modules,

Figure 9 is a perspective detailed view showing the connection between two

headpieces of two adjacent hybrid solar modules,

Figure 10 is a perspective view showing a U-bracket for connecting a support

profile of a hybrid solar module to a profile of the fixing structure,



Figure 11 is a perspective detailed view showing the connection between a

support profile of a hybrid solar module to a profile of the fixing

structure, using the U-bracket of Figure 10.

Figure 12 is an exploded perspective view thereof,

Figure 13 is a perspective detailed view showing the connection between a

headpiece and a fixing profile for the hybrid solar module,

Figure 14 is an exploded perspective detailed view showing the connection

between a cover profile with plug and a headpiece of the hybrid solar

module,

Figure 15 is a perspective view from above, showing a hybrid solar module

according to the invention fixed by a bracket of different shape to the

intermediate profiles of the fixing structure,

Figure 16 is a perspective view thereof from below,

Figure 17 is an exploded partial perspective view thereof from below,

Figure 8 is a perspective view of this different bracket from below,

Figure 19 is a perspective view thereof from above,

Figure 20 shows a detail of Figure 15,

Figure 2 1 is a partial perspective detailed view from above showing the

connection between two adjacent U-brackets lowerly connected to the

same profile of the fixing structure,

Figure 22 is an exploded perspective view thereof,

Figure 23 is a perspective view from above showing a hybrid solar module

according to the invention fixed by a U-bracket to a profile of the fixed

structure disposed longitudinally to the module,

Figure 24 is a perspective view thereof from below,



Figure 25 is a perspective view corresponding to Figure 20 but without the hybrid

solar module,

Figure 26 is a perspective detailed view showing the connection between a hybrid

solar module and a different embodiment of a profile of the fixing

structure,

Figure 27 is a partial perspective view from below showing a different embodiment

of the extruded support profile for the hybrid solar module according to

the invention,

Figure 28 shows a cross-section therethrough,

Figure 29 is a plan view thereof from below,

Figure 30 is a partially interrupted perspective view showing the extension of the

conduit for the thermovector fluid, and

Figure 3 1 shows in the same view as Figure 15 the extruded support profile with

the conduit for the thermovector fluid applied.

As can be seen from the figures, the hybrid solar module according to the

invention comprises a photovoltaic laminate 2 (photovoltaic module) applied to an

extruded profile 4 , preferably made of aluminium, having a length substantially

equal to that of the photovoltaic module 2 and of slightly lesser width so that it can

be contained between two longitudinal projections 6 provided in both edges of the

extruded profile 4. A gasket or other protection element can also be applied to the

longitudinal edges of the photovoltaic module 2 , likewise contained, together with

the module, between the two longitudinal projections 6 of the extruded profile.

The extruded profile 4 presents on its upper side, i.e. on that side facing

the photovoltaic module 2 , a substantially flat large surface intended for the



application of the photovoltaic module, and presents on its opposite side a pair of

longitudinal tubular conduits 7, formed in one piece with the profile 4 .

The connection between the photovoltaic module 2 and the extruded

profile 4 can be made with a butyl adhesive, with a biadhesive tape, or with

another material having both adhesive and thermoconductive characteristics.

The assembly formed by the photovoltaic module 2 and the underlying

extruded profile 4 forms a unit having optimal mechanical characteristics and

considerable and uniform mechanical strength.

The hybrid solar module according to the invention also comprises a pair

of headpieces 8 , preferably formed by injection-moulding a polymer material,

possibly filled with glass fibre.

Each headpiece 8 is snap-fitted to the corresponding end of the extruded

profile 4 and performs the double function of fixing element between the

photovoltaic module 2 and the extruded profile 4 and of fixing element for the

combination formed by the two fixing profiles 10, themselves connected to an

underlying fixed structure, for example the structure of a building roof.

Correct provisional positioning of each headpiece 8 on the extruded profile

4 is ensured by the engagement of a pair of centring appendices 12 (Figure 7),

projecting inwards from a vertical wall 14 of the headpiece 8 , in corresponding L-

shaped ribs 16 (Figure 3), projecting from the lower surface of the profile 4 , i.e.

from that surface opposite the surface to which the photovoltaic module 2 is

applied.

This correct provisional positioning or pre-mounting of each headpiece 8 is

then followed by its stable fixing achieved both by mutually cooperating snap

elements and by screw fixing means.



The snap fixing elements can consist of flexible clips 18 projecting inwards

perpendicularly from the wall 14 of the headpiece 8 and provided at their end with

a cylindrical peg 20 which lowerly engages a corresponding hole 22 provided in

the flat portion of the profile 4 .

Screw fixing means can consist of screws passing through corresponding

holes 24 provided in the vertical wall 14 of the headpiece and engaging in open

longitudinal grooves 26, provided in the lower surface of the extruded profile 4 .

The extruded profile 4 also comprises an aperture 28 (Figures 4 and 29)

intended to house a traditional junction box 30 applied to the lower surface of the

photovoltaic module 2 . This aperture can be formed by milling or by laser cutting

or any other method and involves a flat portion of the profile 4 .

Watertight connection terminals 34 can be applied to the ends of the

conduits 7 for connection to the external hydraulic circuit, or metal or plastic tube

portions fixed by welding or adhesive.

Each headpiece 8 is also provided with a pair of fork elements 36, with two

elastic prongs provided at their lower end with a rib 38, for snap engagement in

two longitudinal grooves 40 (Figure 13) provided on the two opposing vertical

sides of the fixing profile 10, to ensure that the headpiece 8 , and hence the entire

hybrid solar module, is locked to it.

In addition to the vertical wall 14, each headpiece 8 also presents a

horizontal wall 42, the function of which is to retain the photovoltaic module 2 fixed

to the extruded profile 4 , as an alternative to or in addition to adhesives.

The fixing profiles 10 can be provided only at the ends of the hybrid solar

module, i.e. at the two headpieces 8 thereof, or can also be provided in



intermediate positions, in which case they require specific elements for fixing the

hybrid solar module thereto.

These fixing elements can consist of particular U-brackets or clips 44,

which comprise an inverted U-shaped lower portion having two prongs provided at

their lower end with two ribs snap-engaging in the longitudinal grooves 40 of the

profile 10. Each clip also comprises a C-shaped upper portion, with the lower web

also forming the central web of the underlying inverted U portion, and with the

upper web intended to overlie the corresponding upper edge portion of the

photovoltaic module 2 to maintain it adhering to the underlying profile 4 even in the

absence of adhesives and to fix both to the intermediate fixing profile 10.

The stability of the connection of each clip 44 to the profile 4 is ensured,

with regard to movements perpendicular to the edge thereof, by the snap-

engagement of projections 46 provided in the clip 44, in a corresponding

longitudinal projection 47 present in the lower edge of the profile and, with regard

to movements parallel to the edge thereof, by the engagement of an appendix 48,

provided inside the C-shaped portion of the clip 44, in a corresponding interruption

50 of the projection 47 (Figure 12).

To each headpiece 8 an essentially C-shaped cover profile 52 can be

fitted, with the outer edge 54 of its upper horizontal web engaging by insertion in a

corresponding groove 56 provided in the horizontal wall 42 of the headpiece 8,

and with a groove 58, provided in the lower web and snap-engagable by an

appendix 60, provided on a flexible strip 6 1, with which each headpiece 8 is

provided.

The function of this cover profile 52, which is advantageously applicable to

several adjacent hybrid solar modules, is to protect and hide from view the



hydraulic and electrical connections therebetween, and can be closed at one or

both ends by a plug 62. This can be fixed to the cover profile 52 by a screw, which

passes through the plug and engages in a tubular groove 64 provided in the cover

profile.

In practical use several hybrid solar modules are mounted mutually

adjacent on a single support structure, i.e. on a single pair of fixing profiles 10,

hence according to the invention the headpieces 8 of each module are provided

with means for securely connecting adjacent modules together.

More particularly, the two fork elements 36, which fix each headpiece 8 to

the fixing profile 10, are positioned at the ends of the headpiece, one of these

having its central portion which joins the two prongs together being provided with a

lateral appendix 66, intended for its fixing by traditional means (self-tapping

screws, bolt and nut, etc..) to the central portion of the fork element 36 of the

adjacent hybrid solar module.

Advantageously, the upper surface of the horizontal wall 42 of the

headpiece 8 is shaped to enable self-locking engagement of the lower base of

another headpiece which is stacked on the first during transport or assembly.

More particularly, the upper surface of the horizontal wall 42 can present apertures

67 (represented by dashed lines in Figure 6) to be engaged by corresponding

appendices 60 of the flexible strip 6 1 of the headpiece 8 of the overlying module

(in this case these appendices 60 must evidently be higher than that shown in

Figure 6).

From the aforegoing it is apparent that the hybrid solar module of the

invention is particularly advantageous compared with traditional hybrid solar

modules and in particular:



- it has considerable structural rigidity, particularly appreciated during both

installation and use,

- it effectively uses the radiant element, which dissipates the heat of the

photovoltaic module and increases its efficiency, including for hot water

production,

- it can be constructed with dimensions which make it easy to handle (typically

200 x 20 cm) and facilitate its installation,

- it is easy to assemble from its components and is hence of very simple

construction,

- it can be installed quickly, effectively and securely on the fixing structure,

- it enables several hybrid solar modules to be superposed while preventing

slippage during handling and transport by virtue of the self-locking connection

between the headpieces.

The invention also makes it possible to fix the hybrid solar module to the

intermediate profiles of the fixing structure 10 by U-brackets 68 shown in Figures

15 to 26. These U-brackets 68 are preferably formed by injection-moulding plastic

material, for example glass fibre-reinforced polyamide. In particular, by virtue of

the construction material of the U-brackets 68 and their configuration, they present

considerable elasticity which enables them to be quickly mounted on the extruded

profile 4 . Alternatively, the U-bracket 68 can be constructed of sheet metal by

blanking/bending and progressive stamping.

The U-bracket 68 extends longitudinally with a contour which substantially

reproduces the lower transverse contour of the extruded profile 4 which supports

the photovoltaic module 2 , i.e. it upperly presents a central flat portion 70, to the

sides of which two substantially semi-cylindrical seats 72 are provided to embrace



the conduits 7 of the extruded profile 4 . In addition, the ends of the body of the U-

bracket 68 are bent at 90° upwards to form two vertical walls 74, provided at their

top with hook projections 76. The vertical walls 74 are intended to laterally

embrace the combined extruded profile 4 and photovoltaic module 2 , while the

hook projections 76 are intended to lock the extruded profile 4 to the photovoltaic

module 2 .

A pair of first elongated hooks 78 is provided on the lower side of the U-

bracket 68 in proximity to each of the walls 74, extending from the opposite side to

the walls 74 and facing each other at a distance apart substantially equal to the

width of the fixing profile 10. Consequently, the two pairs of first hooks 78 are able

to lock a fixing profile 10 disposed transversely to the extruded profile 4 , which is

associated upperly with the U-bracket 68 (see Figures 5- 7).

In addition, the U-bracket 68 is provided centrally on its lower face with

two pairs of second elongated hooks 80, these being rotated through 90° with

respect to the hooks 78. They are intended to engage a fixing profile 0 disposed

parallel to the hybrid solar module, i.e. longitudinally to the extruded profile 4 (see

Figures 23 and 24). This fixing method is particularly advantageous in that it

avoids problems deriving from aluminium expansion.

The U-bracket 68 is also provided with projecting appendices 82, 84

provided at different heights on each of the opposing short sides of the U-bracket

and provided respectively with an aperture 86 and a hooking tooth 88, which form

the elements by which two U-brackets of two adjacent modules can be connected

together.

More particularly, as shown in Figures 2 1, 22, the appendices 82, 84 can

slide along a longitudinal groove 83 provided in the upper horizontal side of the



fixing profiles 10 (see Figure 20), then after the first solar module has been finally

fixed to the fixing profile 10, another module can be connected to the first quickly

and securely by simply bringing together the U-brackets 68 to which the nodules

are locked, and causing the appendices 82, 84 thereof to snap-engage, by

causing a hooking tooth 68 of the projecting appendix 84 of one U-bracket 68 to

pass through the aperture 86 of the projecting appendix 82 of the adjacent U-

bracket.

The vertical walls 74 of the U-bracket 68 are also provided externally with

projecting pegs 90 intended to engage in holes 9 1 of an extruded cover 93 (see

Figure 15), which can be transparent or semi-transparent and partly coloured: the

upper face of the U-bracket 68 also presents, on elastic strips 95 (see Figure 25)

for contacting the extruded profile 4 , further projecting pegs 96 for secure

engagement in corresponding holes, not shown, provided in the lower side of the

profile.

In addition, the U-bracket 68 presents, on flat zones intended to come into

contact with the fixing profiles 10, hollow cylindrical appendices 92 (see Figure 19)

housing magnets to interact, during preassembly, with other magnets or with

magnetic or metallic bands, possibly housed in the longitudinal groove 83 of the

fixing profile 0 .

Cable lead-ins 98 (see Figure 18) can be provided on the lower face of the

U-bracket 68 to the side of the hooks 80, for fixing the cables leaving the junction

box 30, and in addition semi-cylindrical hooks 100 can be provided between the

two pairs of hooks 80, to engage with pins 102 projecting from the upper surface

of the fixing profile 0 (see Figure 25).



In the embodiment shown in Figure 26, the fixing profile 0 is formed such

as to provide a tubular conduit 104, with connection tubes 106 applied to its lateral

walls by welding or screwing. This embodiment is particularly advantageous in

that it enables the intermediate profile 10 to be used both as a fixing support and

as a hydraulic distribution manifold. Apart from this, independently of whether the

hydraulic circuit consists of pipes which are external to the fixing profiles for the

hybrid modules of the invention or are provided inside these, preferably flexible

pipes are provided for connecting each hybrid module to said hydraulic circuit.

In the embodiment shown in Figures 27-31 , the extruded profile 4

presents, in the zone between the two open longitudinal grooves 26, cylindrical

seats 108 extending circumferentially through more than 180°, to insertingly house

a flexible conduit 1 0 for thermovector fluid circulation. This conduit is preferably

made of polyamide, a material of good mechanical strength and chemical

resistance, plus high flexibility.

In greater detail, three longitudinal seats are provided housing a single

spirally extending conduit 110 (see Figure 30), with one termination opening into a

headpiece 8 of the hybrid module and the other termination opening into the other

headpiece.

The two outer longitudinal seats 108a extend rectilinearly parallel to the

adjacent edge of the profile 4 , while for constructional reasons the central seat

08b extends rectilinearly but is interrupted in proximity to the junction box 30.

In the profile 4 , ribs 12 are provided, arched towards the longitudinal

seats 108a to guide those portions of the conduit 110 defining two loops at the two

headpieces 8 of the hybrid module.



This particular shaping of the lower surface of the extruded profile 4

results at the same time in an increase in the heat exchange surface between the

profile 4 and the conduit 0 and also enables the number of connections for one

and the same hybrid module to be reduced. This is particularly advantageous for

hybrid modules having a limited width of substantially between 18 and 20 cm, and

a length equal to about 2 metres.

As shown in Figure 3 1 , the tube 110 is firstly inserted, from one end of the

extruded profile 4 , into a lateral longitudinal seat 108a, to then extend to the

opposite end, where the conduit is bent through 180° so that it can be inserted into

the other longitudinal seat 108a, to then extend as far as the first end of the hybrid

module. At this first end, the conduit 110 is again bent through 180° and made to

extend parallel to the first portion until it passes beyond the junction box 30. From

there onwards the conduit 110 is deviated centrally and is inserted into the central

longitudinal seat 108b to then leave the module from the opposite end to the

entering end. The conduit 110 could also be made to extend while adhering to the

extruded profile 4 in accordance with a different path from the spiral path just

described, for example along an S-shaped path.

In all cases, independently of the path taken by the conduit 110, flexible

pipes are provided for connecting this conduit to the conduit 110 of other modules

and/or to an external manifold circuit.



C L A I M S

. A hybrid solar module for the simultaneous production of electric and thermic

energy comprising a photovoltaic laminate (2) adhering to an extruded support

profile (4), with which at least one conduit (7, 110) is associated for passage of a

thermovector fluid for heat exchange with said photovoltaic laminate (2),

characterised by comprising at the two ends of said extruded profile (4), two

headpiece elements (8) acting in the sense of locking said photovoltaic laminate

(2) to said extruded support profile (4) and of locking the combined said

photovoltaic laminate (2) and said extruded support profile (4) to fixing profiles

(10).

2 . A module as claimed in claim 1, characterised in that said conduit (7) is

formed in one piece with said extruded support profile (4).

3 . A module as claimed in claim 1, characterised in that said conduit ( 1 10)

consists of a flexible tubular element at least partially housed in grooved seats

(108) provided in said extruded support profile (4).

4 . A module as claimed in claim 1, characterised in that associated with said

extruded support profile (4) there is a single conduit ( 110) bent several times on

itself to adhere to said profile.

5 . A module as claimed in one or more of the preceding claims, characterised

in that each headpiece element (8) is provided with centring means (12)

cooperating with complementary means (16) provided in said extruded support

profile (4).

6 . A module as claimed in one or more of the preceding claims, characterised

in that each headpiece element (8) is provided with means for its stable fixing to

said extruded support profile (4).



7 . A module as claimed in one or more of the preceding claims, characterised

in that each headpiece element (8) comprises means (36) for its snap-fixing to

said fixing profiles (10).

8 . A module as claimed in claim 7, characterised in that each headpiece

element (8) comprises at least one fork element (36), the ends of each prong of

which comprises at least one rib (38) cooperating with a groove (40) provided in

said fixing profile (10).

9. A module as claimed in claim 8, characterised in that at least one fork

element (36) of each headpiece element (8) is provided with at least one appendix

(66) for its fixing to the fork element (36) of an adjacent module.

0. A module as claimed in one or more of the preceding claims, characterised

in that the extruded support profile (4) presents a seat (28) for housing a junction

box (30) for electric cables of the photovoltaic laminate (2), said seat (28) and said

box being positioned in proximity to at least one tubular conduit (7, 10).

11. A module as claimed in one or more of the preceding claims, characterised

by comprising a cover profile (52) removably applicable to at least one headpiece

element (8) and housing in its interior the electrical and hydraulic connections

between adjacent modules.

12. A module as claimed in one or more of the preceding claims, characterised

by comprising fixing means (44, 68) applicable to the edges of said extruded

support profile (4) and acting in the sense of fixing said photovoltaic laminate (2)

thereto and of snap-fixing the combination formed by the pair to intermediate fixing

profiles (10).



13. A module as claimed in claim 12, characterised in that said fixing means

(44, 68) are provided with means for counteracting the transverse and longitudinal

movements of said means with respect to said extruded support profile (4).

14. A module as claimed in claim 13, characterised in that said fixing means

(44) are provided with at least one fork element snap-engagable in an intermediate

fixing profile ( 1.0).

5. A module as claimed in claim 13, characterised in that said fixing means

(68) comprise, in zones intended to come into contact with said extruded profile

(4), projecting means (96) provided on an elastic appendix thereof to cooperate

with holes provided in said extruded support profile (4).

16. A module as claimed in one or more of the preceding claims, characterised

in that said fixing means (68) comprise, on two opposing sides, two projecting

appendices (82, 84) which mutually cooperate to securely lock two adjacent hybrid

solar modules to said fixing profile (10).

17. A module as claimed in claim 16, characterised in that said projecting

appendices (82, 84) are positioned at different levels, each of these being

intended to overlie the other appendix of an adjacent module and both being

provided with means (86, 88) for their mutual snap-engagement on termination of

a sliding movement undergone by them along the same fixing profile (10) to attain

the position adjacent to the other module.

18. A module as claimed in one or more of the preceding claims, characterised

in that said fixing means consist of a U-bracket (68) having a longitudinal contour

which substantially reproduces the lower transverse contour of said extruded

support profile (4).



9. A module as claimed in one or more of the preceding claims, characterised

in that said fixing means (68) comprise lateral projections (90) intended to engage

in corresponding holes (91) of a cover element (93) for the module.

20. A module as claimed in one or more of the preceding claims, characterised in

» that said fixing means (68) are provided with at least one magnetic element

intended to interact, during the preassembly stage, with a magnetic element

housed in the fixing profile (10).

2 1. A module as claimed in one or more of the preceding claims, characterised

by comprising hydraulic connections for connecting said conduit (7, 10) to an

external manifold circuit.

22. A module as claimed in claim 21, characterised in that said intermediate

fixing profile (10) comprises at least one tubular conduit (104) provided in its

interior and forming said external manifold.
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