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FIG. 3 

(57) Abstract: The invention discloses a solar concentrator comprising one or more lenses and one or more collectors and at least 
two joint structures (2) for the solar collector and the lens and at least two fastening structures (1) enabling rotation about a 

C longitudinal axis. The joint structure can be rotated or moved, enabling movement of the lens (3) and the collector (4) in opposing 
1 directions and variation of the relative distance thereof, which addresses the problem of varying the focal length for each 

r individual angle of incidence of the radiation.  

N (57) Resumen: La invenci6n propone tin concentrador solar que comprende tna o varias lentes y uno o varios captadores y al 
menos dos estructuras de uni6n (2) del captador solar y la lente y al menos dos estructuras de sujeci6n (1) que permiten una 
rotaci6n 

[Continaa en la pagina siguientel
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segnn un eje longitudinal. La estructura de uni6n puede girarsc o desplazarse, permitiendo cl desplazamiento de la lente (3) y el 
captador (4) en sentidos contrarios y la variacion de su distancia relativa, lo que resuelve el problema de la variacion de la 
distancia focal para cada angulo de incidencia puntual de la radiaci6n.
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SOLAR CONCENTRATOR WITH SUPPORTING AND SOLAR 
TRACKING SYSTEM 

Field of the Invention 

5 The present invention is applied to systems for solar collection by 

refraction. More specifically, it relates to a system capable of tracking the 

rays of the sun both depending on the hours of the day and on the season of 

the year.  

Background of the Invention 

10 There are many types of systems for collecting solar energy as well as 

for concentrating the rays linearly for heating a fluid to a high temperature, 
which is generally used to produce electricity.  

A type of concentrator existing today is the one which uses linear 

Fresnel lenses for concentrating the rays of the sun on the fluid. The system 

15 is basically formed by the lens, a collector which receives the concentrated 

radiation and the supporting structure and mechanisms. A frequent problem 

in the existing systems is that if it only tracks the rays of the sun on an axis in 

an east-west trajectory as the day advances, or north-south for different 

seasons of the year, this involves a loss of efficiency of the system as it loses 

20 concentration in the collection line. This is due to the use of linear 

concentrating lenses, because the focal point of maximum concentration 

varies depending on the angle of incidence of the radiation, affecting the 

efficiency of the installation.  

This technical problem has only been solved up until now by means of 

25 systems for movement on two axes perpendicular to one another which allow 

tracking the sun in all its positions, whereby the angle of incidence of the rays 

of the sun on the lens is always perpendicular with respect to both axes, 
maintaining the point of maximum concentration invariable, i.e., the focal 

distance between lens and collector is constant. To achieve high temperature 

30 jumps, collectors must be connected in series, and the manner of maximizing 

efficiency is by placing said collectors forming very long straight lines, and 

this is not allowed by the two-axes system described above.  

Patent W02007/087343 describes a system which allows movement 

in both the east-west axis and in the north-south axis to optimize the use of 

35 the energy for any angle of incidence. However, the system is based on 

spheres which rotate about two axes and concentrate the rays individually,
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which prevents optimizing the efficiency in linear concentrators.  

Object of the Invention 

The object of the invention is to solve the technical problems set forth 

in the previous section. To that end, it proposes a solar concentrator provided 

5 with at least one linear concentrating lens, and at least one collector, and 

provided with a supporting and tracking system, wherein the system 

comprises at least two fastening structures adapted for rotating about a first 

longitudinal axis, and at least two attachment structures for attaching the 

solar collector or collectors and the lens or lenses, fixed at two points to each 

10 fastening structure, and capable of rotating with respect to a second 

transverse axis passing through these two points and perpendicular to the 

first, such that the plane defined by the attachment structure is inclined with 

respect to the plane of the fastening structure, and wherein the attachment 

structure is adapted such that it allows the displacement of the lens or lenses 

15 and the collector or collectors in opposite directions and the variation of their 

relative distance.  

Particular embodiments are defined in the dependent claims.  

As a result of the system of the invention, it is therefore possible to 

vary the distance between lens and collector, such that the latter is at the 

20 point of maximum solar concentration.  

Brief Description of the Drawings 

For the purpose of aiding to better understand the features of the 

invention according to a preferred practical embodiment thereof, a set of 

drawings is attached to the following description in which the following has 

25 been depicted with an illustrative character: 

Figure 1 is a schematic depiction of the principle of the invention.  

Figure 2 shows a first embodiment of the invention.  

Figure 3 shows a second embodiment of the invention.  

Figure 4 is a front and cross-sectional view of the Fresnel lens and the 

30 collector when the rays of the sun strike perpendicular to the system.  

Figure 5 is a front and cross-sectional view when the rays strike 

obliquely.  

Figure 6 shows several systems mounted contiguously for their 

installation in a thermal solar facility.  

35 Figure 7 shows several alternative embodiments of the attachment 

structure.
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Figure 8 shows an alternative form of the attachment and fastening 

structures.  

Figures 9A, 9B and 9C are other particular embodiments adapted for 

the use of several lenses and collectors in parallel.  

5 Detailed Description of the Invention 

Figures 2-3 show systems according to the invention, comprising at 

least two attachment structures (2) for attaching the solar collector (4) and 

the lens (3) and at least two fastening structures (1). The longitudinal axis of 

the assembly is defined as that which is parallel to the lens and to its longest 

10 edges. The fastening structure allows the rotation about the longitudinal axis.  

Figure 2 shows a first embodiment in which the fastening structure (1) 

and the collector (4) are solidary/integral, the longitudinal axis coincides with 

the axis of the collector and the attachment structure is provided with a 

counterweight (8).  

15 Figure 3 shows the system of the invention in the configuration with 

the attachment structure in a circumferential arc shape. In this particular 

embodiment, the counterweight is not necessary because the axis of rotation 

of the fastening structure is located above the collector. In order to achieve 

the rotation of the fastening structure a rack system could be used (without 

20 the invention being limited thereto). The transverse axis is defined as that 

which passes through the two anchoring points between the fastening 

structure and the attachment structure. The attachment structure can rotate 

with respect to two points of the fastening structure for any position of the 

latter, such that the plane defined by the attachment structure is inclined with 

25 respect to the plane of the fastening structure, allowing the longitudinal 

displacement of the lens and the collector in the opposite direction, further 

varying their relative distance.  

The lens-collector attachment structure preferably has a 

circumferential arc shape which is concentric to the fastening structure and 

30 fixed thereto with the possibility of rotation about the transverse axis, located 

approximately at the center of gravity between lens and collector, such that 

the rotation is balanced. This structure can also have a V shape with straight 

sections which attach the edges of the lens with the collector, a square shape 

or a U shape (Figure 7).  

35 The lens will preferably a Fresnel type lens due to is lower weight and 

cost. It has further been found that the curved type Fresnel lens offers better
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features. The lens can alternatively be a spherical type lens. The lens can 

incorporate a frame about its edges to provide it with rigidity and to facilitate 

the connection with the attachment structure.  

A feature of linear concentrating lenses is, as mentioned, that if the 

5 angle of incidence is not normal to the surface, the focal distance (see 

Figures 4 and 5, ref. f1 and f2) measured perpendicular to the surface of the 

lens varies. Therefore, if the radiation reaching the lens is to be used to its 

maximum potential, there is no other choice but to vary the distance between 

lens and collector so that the latter is located at all times in the area of 

10 maximum concentration of the rays. This is achieved as a result of the 

rotation of the attachment structure with respect to the fastening structure by 

means of articulations which allow a displacement of up to 75 degrees 

(friction bearings, for example), and as a result of the fact that the collector 

and the lens are connected to the attachment structure also by means of 

15 articulations (5) which allow the position of both elements to remain parallel.  

When the angle of incidence of the rays on the lens is not 

perpendicular with respect to the longitudinal axis, a displacement of the 

solar spot (area where the radiation is concentrated) towards an end (Figures 

1 and 5) in the longitudinal direction also occurs. As a result of the invention, 
20 this effect is compensated with the displacement of the lens with respect to 

the collector, thereby achieving that the entire solar spot is projected by the 

lens and strikes the collector.  

As mentioned, the lens and the collector are attached by means of a 

structure articulated both in the attachment with the lens or its frame and in 

25 the attachment with the collector. The distance between the articulations is 

fixed and said articulations will allow a longitudinal displacement of the 

collector and the lens to occur when the attachment structure rotates. Said 

rotation likewise causes a variation of the distance between lens and 

collector.  

30 The combination of movements of the two structures allows the lens 

an infinity of positions with east/west or north/south inclination, and positions 

of the lens closer to or farther away from the axis of rotation of the 

attachment structure. By means of the rotation of the fastening structure on 

the longitudinal axis, the angle of incidence of the rays of the sun is always 

35 perpendicular to the transverse axis. By means of the rotation of the 

attachment structure on the transverse axis, the distance between lens and
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collector is located at the point of maximum concentration of the rays of the 

sun.  

The lens will thus always move in the direction opposite the collector, 
varying its relative longitudinal position and its distance in the normal 

5 direction, but never its relative transverse position.  

An alternative embodiment is shown in Figure 8, in which both the 

attachment structure (2) and the fastening structure (1) have a V shape. The 

fastening structure (1) can rotate about a longitudinal axis, which in this case 

passes through its vertex. The rotation of the attachment structure and the 

10 relative movement of the lens and the collector occur similarly to the previous 

examples. To assure the stability of the system, the latter is provided with 

telescopic supports (6) which, upon varying in length, make the fastening 

structure be inclined towards one side or the other about the longitudinal 

axis. These telescopic systems can be hydraulic or electric, or function by 

15 means of a rack or "worm screw" system.  

In other particular embodiments, which can be seen in Figures 9A, 9B 

and 9C, the attachment structure would have a saw or boat shape, such that 

it can house several collectors and several lenses in parallel. This system 

has the advantage that the proportions are flatter, i.e., the height of the 

20 assembly is less with respect to the width, gaining in stability. For this 

embodiment, two different types of fastening structure are contemplated: the 

first one (Figure 9A) is the one previously described (Figure 3) and the 

second one (Figure 9B and 9C) is in a boat shape, i.e., formed by a 

horizontal section in the base or rest position to place the collectors and two 

25 vertical or inclined sections at the ends. Said structure therefore has two 

vertices (9). For the case of Figure 9B, the longitudinal axis is located 

between the vertex of one side and the axis of symmetry when the assembly 

rotates towards that side or between the vertex of the other side and the axis 

of symmetry when the assembly rotates towards that other side. The base 

30 structure of this latter embodiment is a platform or pedestal, preferably made 

of reinforced concrete. The system of Figure 9C is a particular case of the 9B 

in which the longitudinal axis always remains fixed in the axis of symmetry.  

The operation of the rotation of the fastening structure for the cases 

described in Figures 9B and 9C will preferably be done by means of 

35 telescopic supports which, upon varying in length, make the fastening 

structure be inclined towards one side or another about a longitudinal axis.
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These telescopic systems can be hydraulic or electric and function by means 

of a rack or "worm screw" system. Another type of operation is by means of a 

motor with a fixed reducer acting on the axis of rotation.  

Examples of materials for the different elements of the supporting 

5 system are: steel for the fastening and attachment structures, and they can 

also be made of aluminum or thermoplastic and reinforced steel and metal 

for the base structure.  

Preferred Embodiment 

In a preferred embodiment, the collection systems can be mounted 

10 continuously in the north-south direction to form modules. Each module is 

defined as an assembly of systems which share operation (Figure 6).  

The east-west movement for the preferred embodiment of the 

fastening structure occurs about an imaginary axis parallel to the lens 

(longitudinal axis) and located approximately at the center of gravity of the 

15 assembly, such that it is a balanced rotation.  

A loop will be formed by an assembly of modules attached in series to 

achieve a determined temperature jump. The system is formed by a Fresnel 

lens which can be formed by several parts, a collector and two base 

structure, fastening structure and attachment structure assemblies. Upon 

20 attaching several successive systems, every two systems share a base, 
fastening and attachment structures assembly (Figure 6).  

The attachment between the base structure (7) and the fastening 

structure can mainly be of two types: a circular guide by means of rollers 

which allow the displacement between structure and guide, always keeping 

25 the axis of the circle of the structure (longitudinal axis) in the same position, 
and with rollers or stops which do not allow other movement or the 

separation of the structure with respect to the guide, or a horizontal flat guide, 
the fastening structure being displaced like a wheel on the surface.  

In both cases the base (7) is preferably formed of pieces of concrete 

30 fixed to the ground by means of sole plates. Said pieces would have a 

parallelepiped shape with a recess in the form of a circular sector in the 

upper face for the first case explained above, and a parallelepiped shape 

with continuous faces in the second case.  

The pieces of concrete would be completed with the necessary guides 

35 and elements which only allow the rotational movement, preventing lateral 

displacements and uplifting.



7 

CLAIMS 

1.- Solar concentrator provided with at least one linear concentrating 

lens (3), and at least one collector (4), and a supporting and tracking system, 

5 wherein the system comprises at least two holding structures (1) adapted for 

rotating about a longitudinal axis, characterized in that it further comprises at 

least two attachment structures (2) for attaching the at least one solar 

collector (4) and the at least one lens (3), each one of the at least two 

attachment structures (2) being rotatably fixed at two points (5) to one of the 

10 at least two holding structure (1) and capable of rotating with respect to a 

transverse axis passing through these two points and perpendicular to the 

longitudinal axis, such that, when the at least two attachment structures (2) 

rotate around the traverse axis, the at least one lens (3) and the at least one 

collector (4) move in opposite and parallel directions thereby causing a 

15 variation of the distance between the at least one lens (3) and the at least one 

solar collector (4).  

2.- Solar concentrator according to claim 1, wherein each one of the at 

least two attachment structures (2) has articulations in the points (5) of 

20 attachment with the at least one collector (4), the at least one lens (3) and the 

at least two holding structures (1).  

3.- Solar concentrator according to claim 2, wherein a frame is 

incorporated to provide support to the at least one lens (3) and attach them to 

25 the attachment structure (2) through the joints.  

4.- Solar concentrator according to claim 1, provided with a single 

collector and a single lens, and wherein the holding structure (1) and the 

collector (4) are integral, the longitudinal axis coincides with the axis of the 

30 collector and the attachment structure is provided with a counterweight (8).  

5.- Solar concentrator according to any of claims 1-3, wherein the 

attachment structure (2) and the holding structure (1) have a circumferential 

arc shape and the longitudinal axis is parallel to the axis of the collector (4).
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6.- Solar concentrator according to any of claims 1-3, wherein the 

attachment structure (2) has a rectangular, V or U shape, the holding 

structure (1) has a circumferential arc shape and the longitudinal axis is 

5 parallel to the axis of the collector (4).  

7.- Solar concentrator according to any of claims 1-3, wherein the 

holding structure (1) and the attachment structure (2) have a V shape and the 

longitudinal axis passes through the vertex of the holding structure (1).  

10 

8.- Solar concentrator according to any of claims 1-3, comprising at 

least two lenses and two collectors, and wherein the attachment structure has 

a boat or saw shape.  

15 9.- Solar concentrator according to claim 8, wherein the holding 

structure (1) has a boat shape, and wherein the longitudinal axis is between a 

vertex (9) and the axis of symmetry of the concentrator.  

10.- Solar concentrator according to claim 8, wherein the holding 

20 structure (1) has a boat shape, and wherein the longitudinal axis of rotation 

coincides with the axis of symmetry of the concentrator.  

11.- Solar concentrator according to any of the previous claims, 

wherein the at least one lens (3) is a linear Fresnel or spherical-type lens.
























	Bibliographic Page
	Abstract
	Description
	Claims
	Drawings

