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Heliostats are a key element in 
any thermal installation that uses 
solar radiation to generate 
radiation was a particular focus. 
In the figure on the left we can 
see a prototype on a scale which 
contains only 32 of the 
approximately thousand square 
meters that can endure for each 
structure, and two engines only. 
Given the progress in the mirrors 
with the use of high quality 
materials to be used for the 
reflection of the irradiation of 
the Sun's rays, the optical quality 

has made very significant progress, as well as the drop in price of this reflector material of high 
quality, the only problems that remained are given of the structures where these mirrors, those 
which support the mirrors or photovoltaic panels are installed and is responsible for tracking solar 
so as to be used as reflector was another receiver, in the case of mirrors, or receiver should support 
photovoltaic panels, this last only changes the electronics and software that is responsible for the 
follower. Currently the heliostats are budget and high economic burden that has withstand any 
installation of the listed as thermal power Tower or solar tracking of photovoltaic panels. Holders of 
mirrors of 120 and 121 square meters or more every set and supported by the same structure, 
makes that its focus is forced to distance itself from the receiver considerably, thus occupying large 
areas of land; They also suffer, the current, that despite distance themselves from receiving focus, 
in this, caused "beards" lighting with a high loss of effectiveness; fact that increases when the 
atmospheric effects that give off dust, mud in the rain or, perhaps the most destructive: the air, due 
to the high resistance to the same that make them wind current because of its bulky surfaces; This 
atmospheric effect is added to the opacity in the mirrors by the dirt that makes you have to employ 
labour for cleaning in a sequential manner. This deepens the wind holding in these structures, 
already with low speeds an effect of umbrellas in the wind with the consequent loss of effectiveness 
of irradiation on the receiving focus. 
 JVR has taken this big step was needed, with its new heliostat design, so that the solar Tower 
facilities and structures of photovoltaic panels are much more effective and economic. To this end, 
with its new and innovative design has passed each and every one of the problems outlined above. 
The study of this new project is due to the desire to achieve a perfect tandem with solar chimney 
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and solar Foundry of the same name: JVR, and with the towers in general of receiver of focus of 
solar radiation and the structures that support the photovoltaic plates. Abstracted drawings that 
accompany this report, as well as pictures of the prototype, are sufficiently aclarativos indeed, are 
solved the above problems. To understand this, we will give a brief explanation of its composition: 

PROBLEMS DETECTED IN THE CURRENT AND 
RESOLVED WITH JVR 

Mirrors 
Before starting the long list of problems of current Heliostats, we expose something of 

what they are all and JVR has been fixed. Indeed, the problems faced by current Heliostats are 
several and serious that makes for different technical, environmental factors: wind, dust and 
economic, are a headache in the projects of Tower and the followers of the photovoltaic 
(especially in the solar thermal towers). The current configuration of the solar trackers with 
mirrors, have an error in its construction that makes that movements of azimuth (Sky - land) to be 
mirrors in front of the axle and something separate, the circle which form in his solar translation 
above all the peripherals that are the further away from the axis, they lose the focus with the 
receiver element of Tower (you can see in Figure 10, on the last page). In Figure 10 can be seen in 
A circular motion and the loss to the rolling, however in B, which is the system that incorporates 
the followers JVR, the circle to turn on the axis keeps symmetry in all its way at all times gaining 
thereby be able to eliminate the loss of focus in the receiver for this cause. 

Photovoltaic 
In photovoltaic fans the loss is not minor. The importances which have recently won the 

photovoltaic cells with lens, is because they are better concentrated the light on the captors 
picture elements multilayer. The price of the fixed panels for the construction and establishment 
of its supports decrease investment, but at the expense of a loss of energy efficiency of up to 30% 
of the performance that is achieved with those that incorporate solar trackers. However they 
cannot get 100 per cent of its effectiveness by the same problem than in mirrors: the focal 
direction to the Sun differ a few panels of others, this that losses exceed 15 per cent, regardless of 
the high cost that is obliged to pay the investor in your installation of these followers teams. 
 Los seguidores solares JVR eliminan estos dos problemas descritos, pues al igual que se 
adaptan para los espejos en la irradiación solar al receptor, en los fotovoltaicos ocurre lo mismo, 
pues cada uno de ellos puede ajustarse de forma independiente con el fin de conseguir captar el 
cien por cien de los rayos solares, el giro sobre su eje no cambia para nada, siendo el coeficiente 
de captación igual en todo momento del día solar. Es efectiva hasta cuando en invierno el sol se 
vuelve norteño en su inclinación ecuatorial sobre el eje terrestre. 
 Ultimately, independent of the problems that JVR resolves and listed below, the 
adjustment independent of each panel or mirror (photovoltaic or tower receiver) and the rotation 
on the vertical itself of its axis causes losses of catchment and irradiation are minimum thereby 



increasing their effectiveness. And there is something that cannot ignore in high budget facilities: 
a price per square meter similar to fixed structures. In both cases these followers, due to its 
configuration, occupy less than 70% of the ground than the current heliostats. Yes, it seems 
fantastic, but not we have made a mistake, saving approximately 70% of the land to occupy. 

Problem 1: price and wind 
Heliostats JVR, or photovoltaic panels go, preferably, in lines of 4 (said because both couple equally 
to the new structure of JVR, hereinafter only referred to the mirrors, so is on means the use for 
both) both subject to a fixed structure without movement, and that can sustain more than 
thousand heliostats in lines of 250 rows of 4 mirrors. As we said the structure supports an axis, in it,  
the figures or drawings, so you can see in the picture 2 below these lines, are marked with the 
number 19 (numbers to which it relates the text match the commentary piece and that summarized 
in drawings)that rotates on itself and that in its movement makes the lines of each 4 mirrors are 

likely to move in the 
direction of up and 
down. The movement 
this West, as you can 
see in the picture of 
the prototype of the 
left that moving this 
West without moving 
the structure that 
remains fixed, wouldn't 
be possible if reducing 
engine (also marked 
with no. 17) and that it 
must run the 
translation was not 
fixed to the 19 axis and 
revolved with it at the 

same time. If seen in the drawings the endless 18 moves to toothed arm 24 and 5 that in turn, and 
through an it patella 21, move the axis that underpin a patella each arm which, and by the 
movement of the axis, marked as 14 drawings, moves in this West movement to all mirrors at the 
same time, except that every X number of heliostats or supports the axis is adjusted so that the 
installed in the corners to control the correct azimuth. So with only two engines: 2, upward and 
downward movement, and 17, this movement West, carry out the movement of more than a 
thousand heliostats. Drawings are only one reference, and are not carried out or to scale or their 
components are reviewed as they are in their mechanical reality. With 4 in 4 individual movement, 
and a strong structure in arms (seen in Figure 5, 12) support to the supports of the mirrors and 
revolve with 16 on pivot 15 (Figure 3) subjects both arms 12, by the 13 arm to Cap 16 and subjects 



to the patella it is fixed to the 14 axis of Figure 2, we have solved the single movement of four by 
four, which is why the wind force decreases to be less 
4 
surface and more, your moving this West, leave a space between the lines of mirrors which passes 
through the air, supporting speeds of more than 150 kilometers per hour, without hardly changes of 
focus. And cheaper facilities in more than 50%. The price per square meter of heliostat built in 
aluminum, with the included mirror, is approximately 131 dollars, significantly more competitive 
than the current price. 
 

 

Problem 2: more effective targeting. 
But the wind and the price was the only problem with the current. Focus on heliostats JVR 

problems, has failed to resolve in part by the individual movement of lines of four and its little 
height. But it wasn't enough, it was necessary to ensure that the distance was not a problem, and  

 
 
 
 
 
 



 
that each mirror could be independent (in the image on the left of the prototype, it can be 

seen as a mirror has moved independently to the others)(, thing you can do each and every one of 
them to take the form of a hub, if so desired), as if each one of them had the consciousness of 
having to focus on an individual basis to the receiving focus. This JVR includes an adjustment in its 
facilities, using a patella installed in the back of each support, in the drawings with reference to 

number 9. This patella has the 
function of the "fine-tuning" of each 
mirror of the heliostat towards 
receiving focus, but… how?: Taking 
into account that this West axis 
can be adjusted in length or short 
each block of 32 or more supports 
or heliostats to leave them as if 
they were independent, but 
regulated by the same re-divide 
blocks… In the central time of the 
day (can be adjustment at any time 
of solar day), when the Sun has 
come on the Earth Vault a fifty per 

cent of his career (this setting only has to make one) (time to complete the installation), conforms 
to that solar radiation of each mirror turns to the focal point of the recipient, then it anchors and 
fixed her patella 9, according to the drawings, 12 arm. This adjustment of each mirror and each line 
of 4 individual movement, make that in the translation of each mirror movement keep a "arrow 
shot" approach on the receiver, eliminating losses from current heliostats to have a huge base in 
which focus all mirrors to make up the heliostat; ultimately the JVR Heliostats are converted into a 
huge hub, as if they were a great parable which can operate with a more distant focus, as the 
distance from the receiver to the mirror that is, and during all the hours of solar irradiation Thanks 
to the follower circuit and the individual adjustment, each square meter of mirror. 

Problem 3: the necessary extension of the field. 
We said that a problem was the need of land for the current heliostats… Not for JVR. JVR has 

a height of 4, 60 by two are 9.20 meters by 265 meters before the line of 1,000 square meters of 
mirrors. This, the 9.20 meters, is the distance to be taken every two lines with the separation of a 
line with another, and in lines that may be of less or more than a thousand mirrors each structure 
with only a browser follower and with only two engines, which is why in an installation, as it could 
be those of the Thermo already constructed plots which occupy approximately 60 hectares, with 
approximately 74.400 mirrors of a meter, ours would have 74 lines of 1000 mirrors that would 
occupy a depth of 340,40 m, which by the 265 meters wide would occupy 90.206 meters in total 
8.0206 ha, against about 60 has currently occupying the current installed. 

Problem 4: dirt and cleanliness. 



 Another problem was the dirt that had used a constant maintenance that does not lose 
effectiveness quality of radiation. JVR resolves it given its movement of more than 180 degrees that 

can be done which, by 
night or the weather, it 
could jeopardize the 
quality of the mirrors (hail, 
that while not being a 
Crystal it would not 
break)(, but either could 
mark slices them the coup) 
or dirty rains or winds with 
dust. As they can be seen 
in the drawing of Figure 4 
(and the image on the 
left), all the heliostats 
have revolved, with mouth 
down, time in that if so 
deemed by the control, it 

may, so staggered for each line clean through sprinklers to pressure focused on each mirror, which 
in a few minutes will conclude the cleaning. In summary, the heliostats JVR, open, paving the way 
for the solar power Tower and in all the facilities that need a platform with mirrors or solar panels, 
the problem of price, effectiveness, cleaning and occupation of land are no longer an obstacle for 
the installation of this type of generators of renewable and clean energy. 

 
A brief explanation of the drawings  

Figure 1 represents a sectional section of the line units of heliostats, which shows the structure 
seen in front of the heliostats 1 subject in the center according to Figure 3 in which 12 are the arms that 
hold each section of two heliostats 1 with socket or bearing 16 to rotate to the east-west movement of 
the pivots 15 subjects to the crown 20 that is attached to the shaft or main shaft 19 by the fastener 25 
and moving to all arms up and curve down with more than one hundred eighty degrees. The two caps 
16, which has four heliostats and rotating out of 15, on the outside are subject, each by an arm 20, drive 
sprocket turning east to west, which is subject to a cap 10, support drive mechanism turning east to 
west, which contains a ball joint which is fixed to the shaft 14, push rod, which is what moves the arms 
12 in the space of the west. The cap 10 that leave the arms 13, these can be fixed by welding or 
removable safety clamps caps 16 that once installed fixed stop 10 and 16. With the sliding motion of the 
shaft 14 will move the arms 13 that will turn sockets or bearings 16 on the pivots 15 and these arms or 
holders of the reflectors 12 and supports the heliostats 1. In Figure 1 we can see 5, 3 and 17 which is 
gear motor unit that moves the heliostat to the west and which can be seen in Figure 2 with more detail: 
the drive motor 2 moves through the transmission line 8 to shaft 19 which rotates on the support 7, 
these supports anchored to the ground the entire line of the structure and install each heliostat an 
undetermined number 1 which will be given your number by factors of wind and consistency in the 
location field where to locate each facility. On the main shaft and main shaft, 19 is fixed, the gear motor 
17 which rotates with the shaft 19 with the gear 3 which transmits motion to the endless 18, secured by 
the support 12 which rotates on a bearing. The worm 18 rotates the arm 24 which is secured on the 



pivot 5 and the patella 21 transmits a lateral move to the second main shaft 14, which hold all of the 
supports arms 13 of each heliostat group 1, pivoting arm on the pivot 6 for rotation baffles and brackets 
attached to the main shaft 19 and that by force of the motor assembly 17, gear 3 without end 18 which 
moves the gear 24 and moves to 21, and After moving through the shaft 14 heliostats all moving east to 
west following the transfer of the sun. Figure 4 shows a detail of the heliostat four of the shaft or main 
shaft 19 has placed horizontally against the ground, has made turning on the bracket with bearing 7 and 
the axis parallel to the ground 14 east-west travel is set at the center and thus have to face sprinklers 11 
which are fixed on the ground. This position serves to protect the hail and the elements of meteors, as 
have the back support of the mirrors or panels 4 that is resistant to this type of weather problems. The 
role that these sprinklers 11 have is to clean the heliostats or photovoltaic panels 1 in order to avoid 
reducing its efficiency by dirt.  

Figure 5 shows the detailed structure of the side view, section cut in front of a support, bearing, clinging 
to the base 7 cemented 8, supporting the tree or main shaft 19. The two arms 12, supporting the arms 
of the brackets of heliostats or photovoltaic panels have a very important detail of this invention, and 
are the ball joints 9, these bearings 9 have the function to adjust the focus receiver, in the case of 
mirrors, at the time of installation, and is suitable to be in the center of the solar day, and once placed 
throughout the structure. Be tuned individually, through the movement of the support 4 on the patella 
9 approach 1 to radiate solar radiation on 1 and send it to the same source host of the sun: solar oven, 
temperature etc. exchanger. Once you have adjusted the focus of the heliostat 1 on the movement of 
the patella 9, it will be fixed to prevent movement by wind or other causes. The setting is the same in 
which the media 4 is applied to photovoltaic panels. Only the guidance needs to be made directly to the 
solar disk.  



Gear motors are 2 and 17 managers who, through a computer system, follow the sun's path in 
the case of the heliostats 1, reflecting solar radiation toward the goal, or in the case of photovoltaic 
panels that rest on the support 4 which likewise take care that you have constant direction towards the 
solar disk. 
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