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Abstract

The motivation of this study is to design a sequential burner (SegB)
to match the requirements of Institute of Nuclear Energy Research
(INER) for remained exhaust from solid oxide fuel cell (SOFC).
Because the combustion condition of SeqB is nearly the lean
combustion limit, a radial swirler and the sudden enlarge geometry are
regarded as main designs feature of SeqB. Furthermore, through the
measurements of emission at the SeqB exit, combustion performance of
SeqB is verified as well.

For the SOFC exit temperature is about 1100 K, there are three sets
of Ceramic Fiber Heater System and one preheater to effectively
simulate the airflow condition of full-scale SOFC, and it is successfully
reaching the exit condition of INER. The temperature was risen to
1100+30 K, and the error flow rate of each composition is below 6%.
The experimental results consequently are consistent with our
theoretical calculation. It is found that 1/10 equivalence ratio of
hydrogen lean combustion limit can still maintain the combustion inside
of SegB. From theoretical calculation of exhaust composition within
SegB and experiment, it is found that the amount of NO, is increasing
with the rising working temperature of SeqB. Meanwhile, the
concentration of carbon monoxide and hydrogen is extremely low at the
exit of SeqgB; therefore the combustion should be reacted almost

completely according to this result.





