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Simulation of Nitrogen Oxides (NOx) Reduction Effect with Exhaust Gas
Recirculation (EGR)
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Abstract

Stoker-type sewage sludge incinerators emit low levels of nitrous oxide (N,O) but tend to
produce considerable concentration of other nitrogen oxides (NOx). The effect of exhaust gas
recirculation (EGR) on NOx reduction was demonstrated in a previous study". In this study, we
developed a simulation model to elucidate the mechanisms of NOx reduction and validated it
against experimental data. The simulation results successfully reproduced the NOx concentra-
tions observed in the demonstration test. In addition, analysis of the simulated temperature
distribution and gas flow in the incinerator showed that both the reduction of high-temperature
regions and the enhancement of gas mixing depended on the EGR injection location. Selecting an
appropriate EGR injection location reduces NOx emissions. The model is expected to serve as a
simulation tool for design of new incinerators.

Keywords: sewage sludge incineration, nitrogen oxides (NOx), exhaust gas recirculation
(EGR), computational fluid dynamics (CFD), stoker—type incinerator
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