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(57) Abstract: Solar energy generator, which comprises a plurality of concave mirrors (1,1") suitable for reflecting, in an operative
position in which they are oriented toward the sun, the solar rays (2) toward a collector (3), wherein in an ideal operative position
the solar rays (2), betore they are reflected by the concave mitrors (1,1"), are parallel to a reference axis (R) passing across the col-
lector (3), wherein in this ideal operative position the concave mirrors (1,1") are arranged between the source of the solar rays (2)
and the collector (3) so as to reflect most of the solar rays (2) toward the collector (3) with angles (a) comprised between 80° and
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SOLAR ENERGY GENERATOR

The present invention relates to a solar energy generator, and in particular to a
generator which can be used for producing thermal and/or electric energy.

WO 2005/116534 discloses a solar energy generator, which comprises a plurality
of concave mirrors suitable for reflecting, in an ideal operative position in which they
are perfectly oriented toward the sun, the solar rays toward a collector arranged between
the source of the solar rays and the concave mirrors, so that most of the solar rays are
reflected toward the collector with acute angles.

If the generator is not in its ideal operative position, for example due to a
malfunction of the sun aiming system, the solar rays can be reflected by the concave
mirrors beyond the collector, with remarkable safety problems, especially when the
generator is used in domestic or anyway uncontrolled environments.

It is therefore an object of the present invention to provide a generator free from
said disadvantages. Said object is achieved with a generator, whose main features are
disclosed in the first claim, while other features are disclosed in the remaining claims.

Thanks to the particular arrangement of the concave mirrors, the generator
according to the present invention allows to prevent the reflection of the solar rays
outside the generator, even if the latter is not in the ideal operative position, so as to
increase its safety.

The particular arrangement of the concave mirrors also allows to reduce the wind
drag of the generator.

The generator can further be provided with screens suitable for preventing the
reflection of the solar rays toward other concave mirrors and/or behind the generator, so
as to further improve its safety. One of these screens preferably comprises a plurality of
fins, so as to further decrease the wind drag of the generator.

The concave mirrors are preferably arranged so as to be separated by a plane
substantially parallel to a reference axis parallel to the solar rays, so as to optimize the
concentration of the solar rays toward the collector.

Further advantages and features of the generator according to the present

invention will become clear to those skilled in the art from the following detailed and
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non-limiting description of an embodiment thercof with reference to the attached

drawings, wherein:

- figure 1 shows a perspective view of the generator;

- figure 2 shows a schematic side view of the generator of figure 1 in a first
operative position; and

- figure 3 shows a schematic side view of the generator of figure 1 in a second
operative position.

Referring to figures 1 and 2, it is seen that the generator according to the present
invention comprises in a known way a plurality of concave mirrors 1, 1’ suitable for
reflecting, in an operative position in which they are oriented toward the sun, solar rays
2 toward a collector 3. In an ideal operative position, shown in figure 2, solar rays 2,
before they are reflected by concave mirrors 1, 1°, are parallel to a reference axis R
passing across collector 3. A first support structure, for example comprising a crossbar 4
and a plurality of lateral panels 5, allows to rotate concave mirrors 1, 1’ around a
substantially horizontal axis so as to change their zenithal angle, while a second support
structure, for example comprising a vertical upright 6, allows to rotate concave mirrors
1, 17 around a substantially vertical axis, so as to change their azimuthal angle.

According to the invention, concave mirrors 1, 1° are arranged between the source
of solar rays 2 and collector 3 so as to reflect in their ideal operative position most of
solar rays 2 toward collector 3 with angles a comprised between 80° and 180°, in
particular comprised between 90° and 170°. The concavity of concave mirrors 1, 17 is
turned toward reference axis R. The concave mirrors are grouped in at least two
opposing series 1 or 1’ of mirrors, so that the concavity of one series is turned toward
the other, and vice versa.

A first screen 7 is arranged between the two series of concave mirrors 1, 17 for
preventing the reflection of solar rays 2 from one series of mirrors to the other, and vice
versa. First screen 7 is arranged along reference axis R and comprises at least one
partition wall. Crossbar 4 is crossed by reference axis R, is substantially perpendicular
to the latter and crosses first screen 7. A solar panel 8 is arranged along reference axis R
on the opposite side with respect to collector 3, so that first screen 7 is arranged between

solar panel 8 and collector 3. Solar panel 8 comprises at least one photovoltaic cell and
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is substantially perpendicular to reference axis R. A second screen 9 is arranged behind
collector 3 for preventing the reflection of solar rays 2 beyond collector 3. Second
screen 9 comprises a plurality of fins substantially parallel to reference axis R. Concave
mirrors 1, 1’ have a substantially rectangular shape and are bent for obtaining
cylindrical sectors. Two adjacent concave mirrors 1 or 1’ of one series are arranged so
as to be separated by a plane P substantially parallel to reference axis R, two rectilinear
edges of two adjacent concave mirrors 1 or 1’ of one series being this arranged on plane
P. Furthermore, a plane T passing on the outer rectilinear edges, namely the ones more
distant from collector 3, of two adjacent concave mirrors 1 or 1’ of one series coincides
substantially with the plane perpendicular to the tangent (t) of the curvature by the outer
edge of the most distant concave mirror 1 or 1’ from reference axis R, so that solar rays
2 are reflected by concave mirrors 1, 1’ toward reference axis R.

Referring to figure 3, it is seen that when the generator is not in its ideal operative
position, namely when reference axis R is not aligned with solar rays 2, the latter are
reflected by concave mirrors 1, 1’ also toward screens 7 and 9, with angles a also less
than 80°.

Possible modifications and/or additions may be made by those skilled in the art to
the hereinabove disclosed and illustrated embodiment while remaining within the scope

of the following claims.
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CLAIMS

1. Solar energy generator, which comprises a plurality of concave mirrors (1,
17) suitable for reflecting, in an operative position in which they are oriented toward the
sun, the solar rays (2) toward a collector (3), wherein in an ideal operative position the
solar rays (2), before they are reflected by the concave mirrors (1, 1°), are parallel to a
reference axis (R) passing across the collector (3), characterized in that in this ideal
operative position the concave mirrors (1, 1°) are arranged between the source of the
solar rays (2) and the collector (3) so as to reflect most of the solar rays (2) toward the
collector (3) with angles (a) comprised between 80° and 180°.

2. Generator according to the previous claim, characterized in that the
concavity of the concave mirrors (1, 17) is turned toward the reference axis (R).

3. Generator according to one of the previous claims, characterized in that the
concave mirrors (1, 17) are grouped in at least two opposing series of mirrors, so that the
concavity of one series (1) is turned toward the other (1°), and vice versa.

4. Generator according to the previous claim, characterized in that a first
screen (7) is arranged between the two series of concave mirrors (1, 17) for preventing
the reflection of the solar rays (2) from one series of mirrors (1) to the other (1°), and
vice versa.

5. Generator according to the previous claim, characterized in that the first
screen (7) is arranged along the reference axis (R) and comprises at least one partition
wall.

6.  Generator according to one of the previous claims, characterized in that two
adjacent concave mirrors of one series (1, 17) are arranged so as to be separated by a
plane (P) substantially parallel to the reference axis (R).

7. Generator according to the previous claim, characterized in that the concave
mirrors (1, 1°) have a substantially rectangular shape and are bent for obtaining
cylindrical sectors, two rectilinear edges of two adjacent concave mirrors of one series
being this arranged on said plane (P).

8. Generator according to one of the previous claims, characterized in that a

plane (T) passing on the outer rectilinear edges of two adjacent concave mirrors of one
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series (1, 1°) coincides substantially with the plane perpendicular to the tangent (t) of
the curvature by the outer edge of the most distant concave mirror (1, 17) from the
reference axis (R).

9. Generator according to one of the previous claims, characterized in that a
solar panel (8) is arranged along the reference axis (R) on the opposite side with respect
to the collector (3).

10. Generator according to one of the previous claims, characterized in that a
second screen (9) is arranged behind the collector (3) for preventing the reflection of the
solar rays (2) beyond the collector (3).

11.  Generator according to the previous claim, characterized in that the second

screen (9) comprises a plurality of fins.
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