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Several dish/engine prototypes have successfully operated
during the last 10 years (including 7- to 25-kW units developed
in the United States by Advanco, McDonnell Douglas Corpora-
tion, Cummins Engine Company, and others), but large-scale
deployment has not yet occurred.

Currently in Spain, six units with a 9- to 10-kW rating are
operating successfully. The German company Schlaich,
Bergermann und Partner, working with the German companies
Steinmiiller (collector system) and SOLO Kleinmotoren
(Stirling engine), developed these units. Three of these dishes
have been continually operated with great success since 1992,
accumulating more than 30,000 hours of operating experience.
The new EuroDish development [7e] will advance this concept.
At the same time in the United States, two industrial teams
(Stirling Energy Systems/Boeing Company and Science
Applications International Corporation/STM Corp.) have
installed several second-generation 25-kW dish/Stirling
prototypes for extended testing and evaluation.

Finally, WGAssociates has demonstrated the

first unattended, remote operation of an

advanced-technology

10-kW dish/Stirling prototype

WGAssociates 10-kRW
dish/Stirling System

(using the SOLO Kleinmotoren engine). These systems
incorporate cost-reduction features, hybridization, and higher
system reliabilities than previous prototypes to qualify them for
mass production and commercialization.

Australian National University 400-m? Dish

SAIC/STM 25-kW Dish/Stirling System



With the participation of a utility consortium, research and
development work in Australia has demonstrated the 400-m?,
50-kW “big dish” of the Australian National University in
Canberra. Besides providing power on a kilowatt scale, this
technology also has the capability of combining the thermal
output of several dishes to supply a central multi-megawatt
power plant.

The use of dishes for stand-alone or grid-support installations will
reach near-term markets as costs drop to less than 15¢/kWh.
This lower cost will be achieved through:

*  improvements in mirrors and support structures, improve-
ments in hybrid heat-pipe and volumetric receivers
coupled to Stirling and Brayton engines, and development
of control systems for fully automatic operation; and

« improvements in system integration by reduction of
parasitic loads, optimization of startup procedures, better
control strategies, and hybrid operation of the Stirling and
Brayton engines.

10-RW Eurodish
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Advanced Processes

While the above work is focused on production of electricity,
longer term research is under way in Australia, Germany,
Israel, Switzerland, and elsewhere aimed at production of solar
fuels for a range of uses including both transportation and fuel
cells for electricity production [10]. This work is targeted toward
the thermochemical conversion of solar energy into chemical
energy carriers (e.g., hydrogen, synthesis gas, and metals) to
allow the efficient storage and transport of solar energy. While
the ultimate goal is production of fuels from solar energy only,
mid-term activities are also investigating novel techniques for
hybrid solar/fossil chemical processes, which can upgrade the
quality of fossil fuels (by the addition of solar energy), while
providing a path from current technologies to a future of solar
fuels. For example, the solar reforming of natural gas has been
demonstrated at the 0.5-MW scale in Israel and Germany,
while more advanced processes for decarbonization of fossil
fuels (so that no carbon dioxide is discharged during combus-
tion) and reduction of metals (as energy carriers) using coke or
natural gas as chemical-reducing agents are being investi-
gated in Switzerland, Israel, and elsewhere. Long-term
success will require robust, efficient solar chemical processes,
as well as cost-effective solar energy collection technologies
resulting from large-scale implementation of solar electrici
production.




