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Abstract

Small-scale  distributed  generation
(DG) systems are expected to play a
major role in the future society with
minimum environmental impacts. Micro
gas turbines (uGT) and solid oxide fuel
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cells (SOFC) are considered as core
technologies in DG systems. However,
various problems should be resolved
before these technologies are widely
introduced to DG markets. For
instance, small combustors of uGT are
operated under a wide range of load
condition, so it is difficult to keep high
combustion efficiency, low nitrogen
oxides emission and flame stability. In
order to overcome these difficulties,
active combustion control technology
has to be developed. Our research
group has made a coaxial jet nozzle
with miniature magnetic flap actuators
to control fuel/air mixing and
combustion. It is found possible to
flexibly manipulate the mixing process
and improve the flame characteristics
under different load conditions. As for
SOFC, its operating temperature
causes breakage of cell structure and
deterioration in microscopic structure
of electrodes. In order to improve the
efficiency and durability of SOFC,
multiscale  simulators for SOFC
systems are needed for the
optimization of cell and stack design,
and of system operation. A highly
accurate quasi-1D cell simulator has
been developed, and a detailed
microstructure-modeling scheme is
now being developed. In addition, a
hybrid system based on uGT and
SOFC, which is expected to achieve a
much higher efficiency than
conventional uGT, is being studied. We
investigate the effects of cycle design
parameters on the performance of a
uGT-SOFC hybrid system of 30 kW
power output. The power generation
efficiency of the hybrid system over
65% is expected.



