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A Numerical Study of Moderate or Intense Low-Oxygen Dilution (MILD)
Combustion Application on SOFC Exhaust Gas
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(Beijing Institute of Machinery and Equipment, China Aerospace Science and Industry Co. Ltd., Beijing 100143, China)

Abstract: In this work, different MILD afterburners directly burning with exhaust gas and vent air of a gross 20 kW
SOFC system were numerically studied with a verified numerical method. Realization conditions and key performance of
MILD combustors were discussed. If the recirculating ratio » was lower than 0.5, the MILD combustion thermodynamic
condition T}, =T =AT was always met even under the system fuel utilization rate of 86%. Tangential and alternate arrange-
ment of MILD afterburner air and fuel inlets would fulfill thermodynamics conditions and show better performance on
mixing and emissions. MILD afterburner emitted fewer pollutants than non-premixed combustion regardless of exhaust
gas condensation. MILD oxy-combustion had an advantage over non-premixed oxy-combustion in terms of igniting con-

dition and pollutant emission.
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Tab.1 MILD afterburner operating conditions for a typical syngas fueled SOFC system of 20 kW gross power capacity
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Tab.3 Operating conditions of exhaust gas for oxy-combustion
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1.37 298 0.95 0.05 13.14 614 0.035 0.105 0.625 0.226 0.009
1.37 298 0.95 0.05 7.43 333 0.077 0.231 0.175 0.489 0.017
1.37 298 0.95 0.05 6.90 315 0.069 0.197 0.061 0.653 0.020
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