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ABSTRACT

Among the alternative and renewable sources of energy the transformation of
solar energy directly into electric energy attracts more growing attention. In
consciousness of society the idea is being established that energetic of future should
be based on a wide scale application of solar energy. The devices which directly
transform the solar energy into the electric energy are fully modern ones both from the
scientific and technical point of view.

Study of the process of solar energy transformation is task of the field of modern
science - the “Photo-energetic”. The photo-energetic is not a new technology. The
novelty is that technology by its level of development has achieved the stage when it
is possible to create the electric stations with the power of several Watts. For today
solar energy is widely used in various fields.

Till present the photoelectric transformers of solar radiation practically have
been prepared only on crystalline silicon. The goal of researchers is to increase
efficiency of photoelectric transforming systems and to lower the cost. The
investigations are mainly carried out for development of solar elements and modules,
for creation of new materials and optimization of their composition, for processing of
structures of a new type and creation of cascade photoelectric transformers in which
there are used the semiconductors with the width of specially selected forbidden gaps.
With the aim to increase the efficiency of solar photoelectric transformers for the last
period there are widely used as well the concentrated systems. Fabrication of
concentrating systems, hetero and cascade structures is rather complex and costly
process. But in future their application is very profitable, so as the efficiency is
considerably increased and totally it is possible that their price will be decreased.

These actual problems have defined theme and goal of the given work: On the
basis of AlGaAs-GaAs structures prepared by epitaxial method of low-temperature
liquid-phase to develop the technology and construction of preparation of
photoelectric transforming elements of solar concentrated radiation, study of their
electro-physical properties.

For realization of the target we have decided to solve following tasks:

1. On the basis of multilayer hetero-structure we have labored out the design and
technology fabrication of photoelectric transforming element and module of
solar concentrated radiation.

2. On the basis of p-n hetero-structures prepared by the low-temperature techno-
logical methods we have created a laboratory version of solar cells and module.

3. We have worked out the methods of testing modules and lenses in the field
conditions and have carried out the testing.

4. On the basis of analysis of the received results we have labored out a
recommendation about the industrial version of solar concentrated radiation.
The results and scientific novelty of the work:

1. The epitaxial method of low-temperature liquid-phase for receiving the solid
solution GaAs-AlAs multi-layer hetero-structures has been investigated and
temperature-time modes of growth of separate layers have been identified.

2. The design and technology of preparation of photo-electric transforming module
of solar concentrated radiation has been labored out, as well testing methods in
laboratory and field conditions.

3. The influence of designing and technological factors on exploitation parameters
and photoelectric characteristics of photoelectric transforming module of solar
concentrated radiation has been studied.

viii



In the present work for fabrication of hetero-structures we have used the low-
temperature liquid-phase epitaxial method in which we have introduced the changes
and identified: a chemical composition of solid solutions of separate layers of
nultilayer hetero-structures; the optimal thicknesses; type and concentration of doping
material; the temperature-time modes of the growing processes. As a result in the
obtained hetero-structures the high value of efficiency coefficient of solar
concentrated radiation up to 23,4% (K=100-500) and stability of technological process
have been achieved.

On basis of obtained hetero-structures for module of concentrated module we
have developed the topology of the crystals of solar cells and on their basis we have
created the design of module by using the panel of Fresnel lenses. By using of testing
methods of elements and modules we have studied the main parameters both in
laboratory and field conditions. On the basis of results obtained from field testing
carried out in the mentioned regions which have been reflected on the parameters of
transforming system and on its loading characteristics, it is shown that there exists the
definite correlation between the transformation efficiency and two main parameters —
thickness of atmospheric layer (AM) and state of the atmosphere in a given region.

We have developed design and fabricated a pilot model of low power tourist
mobile photoelectric system.

The practical validity of work: The results obtained as a result of experimental
researches and processed construction of photoelectric transformer module of solar
concentrated radiation, fabrication technology, the methods of study of properties and
parameters give us a possibility to labor out solar modules of a new design and their
industrial version.
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