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Analysis of NOx formation behavior in waste combustion

~Development of three-dimensional analysis
with detailed reaction mechanism~
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Abstract
Most of nitric oxide (NOx) generated by waste combustion is fuel NOx whose starting
material is nitrogen in waste. In order to minimize NOx generation, two-stage combustion
is applied, however its reaction mechanism is complex. Numerical analysis of NOx
formation in waste combustion requires detailed reaction model, which makes
computational cost too large and difficult to conduct three-dimensional analysis. A newly
developed reduced mechanism was applied to three-dimensional computational fluid
dynamics (CFD) analysis, and confirmed the consistency between analysis and
experimental data. The results of NOx concentration of analysis showed good agreement
with experimental data of them in multiple operating conditions. We introduce the

contents as a design and development tool.
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Table1 Methods of NOx reduction in flue gases
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Fig. 1 Gasifier of the direct melting system and independ-
ent type turning combustion chamber
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Fig.2 Temperature dependence of various NOx formation
mechanisms in waste incineration

Table2 Classification of NOx according to generation mechanism
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Table3 The conditions of the sensitivity analysis
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Fig.3 The sensitivity coefficients of typical reactions
with respect to NO molar fraction
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Fig. 4 The sensitivity coefficients of typical reactions
with respect to temperature
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Table4 Chemical reaction formulae corresponding to
Fig. 3 and Fig. 4
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Table5 Comparison of the results of the analysis with
original and reduced reaction mechanism
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Table6 The conditions of the three-dimensional NOx
analysis
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Fig.5 The results of the three-dimensional NOx analysis: contours of O2concentration, heat of reaction, NO generation

speed and NO concentration
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