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The solar wall consists of an array of concentrating mirrors. The array itself is in a fixed 
position, only the individual mirrors rotate in order to follow the sun. The array may consist 
of any number of mirrors, all mirrors together are moved by two motors only. In this article 
we explain  the principle of functioning of the solar wall and some of its basic features. 
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In 2010 Isomorph srl and 
Isomorph GmbH presented an 
innovative solar concentrating 
system, the linear mirror. It is 
shown in figure 1. Early in 2011 
the linear mirror successfully 
entered the market as a mature 
industrial product. 
Compared to solar thermal 
panels, the linear mirror has a 
number of advantages: it 
reaches high temperatures 
(100 °C) also in winter, it is 
efficient also at high 
temperatures, it protects itself 
against snow and hail by 
moving into a park position, and 
it protects itself against 
overheating when the boiler is 
already at high temperature. 
 
Figure 1: A linear mirror used 
for heating water for a 
restaurant 
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Compared to state of the art concentrating systems the linear mirror has the advantage of 
a lower price and a higher simplicity – the linear mirror is almost maintenance free.  
The linear mirror allows the use of solar energy also in northern climates, while 
conventional concentrating systems need to be operated in the desert in order to be 
economic [1,2]. Mirror systems installed in the African desert can provide only electric 
energy for Europe, because it is not possible to transport heat energy from Africa to 
Europe. But most of the energy consumed in Europe is in form of heat [3]. Therefore mirror 
systems in the Desert are not able to fully substitute the consumption of oil and gas, they 
can only reduce it to some extent. In difference, also the heat energy provided by linear 
mirrors installed in Europe can be made use of. Therefore only linear mirrors would be 
able to substitute oil and gas in the long run.  
Operating solar mirrors in northern climates also avoids the heating of the atmosphere 
unavoidably caused by mirror systems installed in deserts [4]. 
 
For the time being, the linear mirror is used for heating water (at a power of up to 4.8 kW) 
for heating buildings, or for providing process heat at low temperatures. But in future it will 
also provide energy at much higher temperatures, and therefore it will indeed be able to 
substitute oil, gas and nuclear power to a large part. This is in more detail described on 
www.isomorph.it. 
 
The linear mirror has only one drawback: due to its way of construction it is best installed 
on a horizontal surface, like in a garden or a flat roof, where it requires about 20 m2 of 
space. In cities, this space is not always to be found. 
One more limitation is in the fact, that the heat exchanger of the linear mirror is moving. 
Therefore the heat exchanger should be light weight. To mount a Stirling engine or a high 
temperature/high pressure heat exchanger on a linear mirror would be technically possible, 
but not easy and therefore not economical. 
 
In order to overcome these limitations, a new kind of linear mirror system has been 
developed by Isomorph: the solar wall. 
 
 
 

The solar wall 
 
The solar wall consists of an array of mirrors, similar to the linear mirror discussed in the 
previous chapter. In difference to the linear mirror, the array of the solar wall does not 
rotate, it is fixed. For instance, it can be fixed on a wall, like the wall of a house or a factory. 
Each individual mirror is rotating around two axes in order to follow the sun - but the centre 
of this rotation always remains fixed.  
Also the heat exchanger of the solar wall is in a fixed position.  
 
Law of reflection 
In order to understand the principle of functioning of the solar wall, it is sufficient to 
consider the law of optical reflection. The law of reflection says, that incident light ray and 
reflected light ray must have the same angle with the mirror (the angle is measured with 
respect to the normal to the mirror surface). And incident ray, reflected ray and mirror 
normal must be in one plane. 
One can express this also by saying, that the mirror normal must divide the angle between 
incident and reflected light ray. An example is shown in figure 2. 
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A geometrical figure which has the property to divide an angle in half is the so called “kite” 
or “deltoid”, shown in figure 3 (for more details http://en.wikipedia.org/wiki/Kite_(geometry)). 
 
 

 
 
 
 

 
 

Figure 2: a light ray (A) is 
reflected at a mirror surface. The 
reflected ray is (B), the direction 
of the mirror surface is given by 
its normal (N). 

Figure 4: Mechanical model of a deltoid for 
dividing angles. 
 

Figure 3: in a kite or deltoid, the angle 
between AB and AD is divided in half 
by AC.  
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This “deltoid principle” is found also in mechanical devices, which can be bought in 
hardware shops, they are used for dividing angles at construction sites, for instance. An 
example is shown in figure 4. 
One can now mount a mechanical representation of a deltoid onto a mirror, so that the 
central axis is normal to the mirror surface.  If one of the sides of the deltoid points to a 
target, and the other side is kept parallel to the incident sun rays, then the mirror surface 
will be oriented in such a way as to reflect the sun rays onto this target. This is 
demonstrated in figures 5 and 6. 

 
Figure 5: when side “B” points to the target, “A” points to the sun, and if “N” is normal to 
the mirror surface, then the reflected sun light will point to the target. 
 

Figure 6: some other positions of the deltoid for demonstration. 
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One can now use a number of mirrors mounted on kite structures (as shown in figure 5) to 
build an array of mirrors, as shown in figure 7. For each mirror, the side “B” of the deltoid 
pointing to the common target will have a different but fixed direction. But the sides “A” 
pointing to the sun will always have the same direction for all mirrors. Therefore, they can 
be connected mechanically and like in the classical linear mirror, two motors will again be 
sufficient to make each of the mirrors follow the sun, thereby concentrating the sun light 
onto a common target. 
The mirror array is now stationary, for example it can be fixed on a wall, or on any rigid 
mechanical structure, only the mirrors rotate individually. Since this ensemble of mirrors 
can be mounted on a wall, we refer to it as “solar wall”.  
The model in figure 7 has eight mirrors, but the mechanism shown in figures 5 to 7 allows 
to combine any number of mirrors, in any geometrical arrangement. 
 

 
 
Figure 7: a prototype model of a solar wall with eight mirrors. The two motors adjust the 
mirrors in zenith and azimuth, respectively. The deltoid arms are connected through the 
two upper red horizontal bars. 
 
 
We have built a first mechanical model, shown in figure 8. Its kinematic mechanisms 
function as predicted by the virtual model. First tests are being performed by Isomorph. 
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Figure 8a: the first mechanical model of a solar wall with 8 mirrors. 
 
 

 
 
Figure 8b: the light is concentrated onto a fixed target (where for example a heat 
exchanger can be mounted, or a Stirling engine or similar). 
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The solar wall will make solar energy more economic and easy to make use of. It can not 
only be mounted on existing walls, so that solar energy can be provided without using any 
dedicated space. But the wall can also be made to any size, also very large structures can 
be constructed easily. Furthermore, since the mirrors are protected against wind by the 
wall, the whole construction can be made light and therefore relatively cheap. The 
mechanical structure of the solar wall does not need to transmit mechanical forces, but 
rather information. 

 
 
 
Conclusion 
 
The classical linear mirror and the solar wall together allow the installation of solar 
concentrating systems almost at all locations exposed to sun light, even in towns. 
Furthermore, the solar wall can be produced at any size, making for instance use of 
existing walls of factories or storage buildings. This makes the creation of decentralised 
solar systems easier.  
Like the classical linear mirror, also the new solar wall can be expected to operate well in 
northern climates. 
Since its “oven” or heat exchanger is fixed, there are hardly any industrial processes, 
which cannot be realised with a solar wall as an energy source. And since one can make 
use of a large number of mirrors – resulting in a very intense light – high temperatures can 
be achieved. 
With the classical linear mirror and its new version as a solar wall, the technologies for 
substituting oil and gas on a short time scale are now available. 
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