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Numerical Simulation and Experimental Research on Low Nitrogen
Combustion Technology of Small Scale Natural Gas Boiler

LIU Xiao-zhou,ZHU Guang-yu
(School of Material and Energy , Guangdong University of Technology , Guangzhou , China, Post Code: 510006 )

Abstract; Aiming at 0.2 MW natural gas boiler, based on flue gas recirculation and lean oxygen fuel
premixed combustion technology, a special low nitrogen burner for small-scale nature gas boiler was de-
veloped for the purpose of realizing low nitrogen emission of small-scale natural gas boiler. Compared with
the exhaust characteristics of the combustion technology ,the numerical simulation study was carried out,
the effects of flue gas recycling rate, the length of premixed section and the aperture of porous plate on
the NO, emission were analyzed, and the corresponding experimental bench was constructed to conduct
the hot state experiment and verify the rationality of the design. The optimum structural parameters of low
nitrogen burner of small-scale natural gas boiler confirmed by the hot state experiment were as follows:
the flue gas recycling rate was 20% , the relevant speed of flue gas was 35 m/s, the length of premixed
section was 100 mm, the aperture of porous plate was 5 mm, and the fuel injection hole diameter was
3 mm. The research results show that low nitrogen burner of small-scale natural gas boiler can significant-
ly reduce NO,, emission by using lean oxygen premixed combustion technology and flue gas recirculation
technology , compared with traditional burners,NO,, emission is reduced by 68% .

Key words: flue gas recirculation,lean oxygen premixed combustion,cold and hot state experiments,low

NO, emission,numerical simulation
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gas low-nitrogen burner
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Tab. 1 Parameter list under simulation working conditions

T SERE/m - s REBKE/mm ZRALE/ mm

1 35 65 3
2 35 100 5
3 50 65 5
4 50 100 3
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Tab. 2 Boundary condition parameters

ER A =AM
K EHA/m 0.037 0.091
BRI/ mm? - 57! 17.071 15.787
kg - m~? 0.747 1 1.293
it/ kg + s ! 0.1512 0.008
FVREL Re 20 234.6 48 688.3
it P51 0.046 0.041
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Fig. 3 Overall cross-sectional view of the burner
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Fig. 15 Influence of different fuel apertures on NO,

emission mass fraction
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Tab. 3 List of premixed section lengths under different

working conditions
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Fig. 16 Influence of premixed section length on NO,

emission
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