





FORSCHUNG/TECHNOLOGIE

217

rich chemicals (fuels) and the use of fuel
cells to extract the stored chemical energy
as electrical energy. One such system could
consist of plastic foils covered with orga-
nized microelectrodes for photoelectrolysis
of water. In a «conventional» system pho-
toelectrolysis of water can be achieved by
applying three or four photovoltaic cells in
series. In a similar manner, water pho-
toelectrolysis can be achieved using orga-
nized microelectrodes. Fig.III2 illustrates
a possible configuration with two elec-
trodes.

The advantage of the organized mi-
croelectrode system over macroscopic elec-
trodes in series is the absence of wiring. A
disadvantage is that hydrogen has to be
collected over a large area.

These thin-film concepts can be further
applied to other photochemical processes
such as the production of high-value chem-
icals (e.g. vitamin D). :

Another possible application is the con-
struction of devices integrating thin-films,
which could include biological com-
ponents (e.g., isolated reaction-center
proteins from photosynthetic bacteria),
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into high-density optical information stor-
age (it is estimated that as much as 50 giga-
bytes of information could be stored per
cm’) or ultrafast optical switches.

3. Static Concentrators for
Photovoltaic Systems

Adolf Goetzberger

A static (non-tracking) concentrator
with a concentration ratio of 8-12 has been
suggested. It consists of inexpensive refrac-
tive material, coupled to high-efficiency
state-of-the-art solar cells. This concept
promises to yield less-expensive, high-effi-
ciency photovoltaic modules. The tech-
nologies needed are presently used in non-
solar industry and would have to be
adapted. It involves automatic handling of
large numbers of small solar cells. These
cells can be produced using standard inte-
grated-circuit technology.

An R&D program should be developed
including the following goals:

® Optimize optical modelling of concen-
trators.

@® Identify or develop inexpensive, stable
plastic materials with a high refractive
index.

® Develop the most economical assembly
technology.

® Develop suitable bifacial solar cells for
two-sided concentrated illumination
yielding an additional factor of two in
concentration.

This same principle could be useful for
photochemical processes in liquids.

Some problems may be expected to
arise, such as combination of microelec-
tronics manufacturing techniques with
photovoltaic module production. A de-
tailed description of this concept can be
obtained [A. Goetzberger, Proc. IEEE PV-
Specialists Conf., Las Vegas, Sept. 1988, in
press].

Long-Range Impact on National or
International Global Energy Systems

These ultra-thin solar cells would pri-
marily have an application in domestic
household electricity generation. This
would favor the evolution of a more decen-
tralized power generation system inte-
grated with central power stations. Proba-
bly, as with conventional photovoltaic sys-
tems, many of the early applications would
be in the Third World. The development of
these types of solar cells would have little
or no contribution to the greenhouse ef-
fect; however, the nature of the materials
would have to be designed carefully so as
not to cause a disposal problem.
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