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Effects of H, Addition on the OH Chemiluminescence
of NH;/Air Swirl Flame

Chen Da’nan'? , LiJun L2, 3, Li Xing ! , Guo Yijun] , Lai Shini"? s
Huang Hongyu"?, Kobayashi Noriyuki®
(1. Guangzhou Institute of Energy Conversion, Chinese Academy of Sciences, Guangzhou 510640, China;
2. School of Energy Science and Engineering, University of Science and Technology of China,
Guangzhou 510640, China;
3. Jiangxi Carbon Neutralization Research Center, Nanchang 330096, China;
4. Department of Chemical Engineering, Nagoya University, Nagoya, Aichi 464-8603, Japan)

Abstract: The chemiluminescence properties of flames are fundamental to understanding the flame structure and
reaction mechanism of ammonia as a carbon-free alternative fuel. In this study, the distribution and formation
characteristics of OH" chemiluminescence in NHj/air swirling flames with different equivalence ratios and H, addi-
tion ratios were obtained experimentally, and the effects of OH" layer distribution characteristics and flame com-
bustion phenomena were compared under different conditions. The results show that the peak value of OH" radia-
tion increases with the increase of equivalence ratio, and the increase of equivalence ratio significantly enhances
the overall chemiluminescence intensity of OH". In a lean fuel flame, the equivalence ratio effect is greater than
the NH; dilution effect, while the two effects are comparable under equivalence and rich fuel conditions. With the
increase of hydrogen addition ratio, the OH" chemiluminescence intensity gradually increases, and the position of

maximum OH" gradually moves from the downstream flame to the upstream.
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Fig.1 Schematic diagram of the experimental setup
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Tab.1 Inlet experimental conditions with different H, addition ratios

FE | Y4EH vy, /(L + min™) Wy, /(L + min™) v, /(L - min™) Ky, 1% Re P/kW
1 4 1 13.9 80 1390 1.18
2 1.2 3.5 1.5 13.4 70 1310 1.16
3 3 2 12.9 60 1240 1.15
4 1 15.1 80 1480 1.18
5 1.1 3.5 1.5 14.6 70 1410 1.16
6 3 2 14.1 60 1330 1.15
7 1 16.7 80 1600 1.18
8 1.0 3.5 1.5 16.1 70 1520 1.16
9 3 2 15.5 60 1440 1.15
10 1 18.5 80 1740 1.18
1 0.9 3.5 1.5 17.9 70 1650 1.16
12 3 2 17.2 60 1570 1.15
13 1 20.8 80 1910 1.18
14 0.8 3.5 1.5 20.1 70 1820 1.16
15 3 2 19.3 60 1730 1.15
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