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Numerical Simulaion Research on Effect of Air Swirl on NO,

Generation during Methane Combustion

CAO Wen-xuan, XU Jie, WANG Zi-bing, QIN Pen-he
(School of Metallurgy and Energy,North China University of Science and Technology , Tangshan, China, Post Code ;063200)

Abstract: In order to study the effect of the air swirl number on the flow characteristics, temperature dis-
tribution and pollutant NO,, generation during methane-air non-premixed combustion,the numerical simu-
lations were carried out by using CFD software, the standard £ — & turbulence model, P — 1 radiation
model and eddy current dissipation model. The results show that when the air swirl number is increased
from 0 to 0.8, the combustion zone will form a central recirculation zone to enhance fuel and air mixing,
the central flame spreads to both sides of the combustion chamber, the flame length becomes shorter, and
the high temperature zone moves to the front end of the combustion chamber, local high temperatures are
inhibited, and the temperature field in the entire combustion chamber becomes more uniform, which in
turn leads to a decrease in NO, generation. At the same time, the effect of the geometrical size of the
burner on the gas residence time and NO,, emission concentration is studied. It is found that reducing the
air inlet pore radius r and the fuel-air radial baffle spacing L will lead to the increase of air flow velocity,
promote the reaction to spread to the entire space faster, and furtherly suppress the generation of NO, .
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Fig. 1 Physical model of combustion chamber (m)
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Tab. 1 Initial operating condition

2R RS Bk
A B/ mm 0-~6 16.5~27.5
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ERaRLN TN 0 0.79
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Tab.2 The empirical coefficient of the standard k — £ model
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Fig.2 Grid independence and result verification
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Fig. 3 Influence of swirl number on flow field in furnace
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