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Study on NO,. Formation Characteristics of Ammonia Fractional Combustion

ZHAO Ningbo, SONG Ying, SUN Jihao, FENG Zhongmin
(College of Power and Energy Engineering, Harbin Engineering University, Harbin, China, Post Code; 150001 )

Abstract: In order to solve the problems such as unclear formation mechanism of pollutants in ammonia
combustion, fuzzy reaction paths in different regions of the combustion chamber, etc. , and achieve the
goal of low NO, emission, taking the axial graded combustor as the research object, this paper summa-
rized and classified the NO generation paths in the ammonia combustion process, and explored the influ-
ence of typical parameters such as equivalent ratio of the main combustion zone, residence time, tempera-
ture and pressure on the NO generation characteristics. The results show that NO is mainly generated
through HNO pathway in the main combustion zone, and NH, pathway plays an important role in the re-
duction of NO in the poor combustion zone. NO generation can be effectively inhibited by controlling the
fractional combustion in main combustion zone under the condition of rich combustion, and the optimal e-
quivalent ratio is 1.41. The change of residence time in the rich and lean combustion zones has no signif-
icant effect on NO emission. The mass fraction of main free radicals, such as O, H, OH and HNO,
which affect the formation of NO, will gradually decrease under low temperature and high pressure condi-
tions, thus effectively controlling the formation of NO.
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Fig. 1 Chemical reactor network model
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Tab. 2 Main reaction pathway of NO generation
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Fig. 4 Variation of NO generation rate of different pathways
in rich combustion zone with equivalent ratio

of main combustion zone
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