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Numerical simulation of the effect of primary air velocity on the performance of

high-concentration pulverized coal pre—combustion low—nitrogen burner

WANG Xiaolong' ,ZHANG Feilong' , WANG Li',XU Xinwei’,ZHANG Yixiang’ , WANG Xuebing’, TAN Houzhang
(1.CHN Energy Shendong Coal Group Co. ,Ltd. ,Shenmu 719315, China;2.School of Energy and Power Engineering,
Xi'an Jiaotong University ,Xi'an 710049, China )
Abstract: The high—concentration pulverized coal burner can stabilize the combustion and significantly reduce NO, emissions, which is a
very economical and environmentally friendly combustion technology. Its primary wind speed has a very important impact on the ignition
delay in the furnace,the stability of pulverized coal combustion and the NO, emissions. In order to determine the primary wind speed suit-
able for the new high—concentration coal pre—combustion low—nitrogen burner,and provide guidance for the on—site experiment and actual
operation of the burner, ANSYS Fluent software was used to simulate and calculate the influence of primary wind speed on the combustion
stability of pulverized coal and NO_ emissions. In this paper,a grid—independent test was performed first,and a 25 t/h full-scale pulver-
ized coal industrial boiler was tested to verify the accuracy of the model. The numerical simulation results show that the new high—concen-
tration coal pre—combustion low—nitrogen burner can form two recirculation zones in the pre—combustion chamber and the furnace. The re-
circulation zone in the pre—combustion chamber ensures stable combustion of pulverized coal ,and the recirculation zone in the furnace re-
duces NO,. When the primary wind speed is too low, the later mixing of primary and secondary air weakens, the combustion of pulver-

ized coal is unstable,and NO, emission increases slightly. Also,when the primary wind speed is too high,the mixing of the secondary air

Kim B HE.2021-04-17; RELHEE: AWM DOI:10.13226/j.issn.1006-6772.CE21041701

E£WmA . E KIS LRI B H (2017YFB0603902)

YEE RN 20 £ (1988—) , B, BRI A, T, MSBT X T USRI NO, ISR ARDBUE TIE, E-mail:20017147@ chnenergy. com.cn, JEI
1B . T30, 808 AR SN E SR S5 2Rl E-mail: wxb005@ mail.xjtu.edu.cn

SIAME: £, ik e, B A5 — XU iy e B A TR =X MR ZBUMA b i 1 B 32 Tl () (B BE A [ 0] T e R, 2021,
27(4):132-138.
WANG Xiaolong,ZHANG Feilong, WANG Li, et al. Numerical simulation of the effect of primary air velocity on the per-

formance of high—concentration pulverized coal pre—combustion low—nitrogen burner[ J].Clean Coal Technology,2021,27

(4):132-138. %3 ) 52

132



FNIE R —URAGHU 5 e JEE RO TR AR U A P B 2 W) Y K E A AL

www.chinacaj.net

2021 4F55 4 M

and the pulverized coal is weakened,and the combustion of pulverized coal is unstable,resulting in a significant decrease in the coke con-

version rate and a significant increase in NO_ emissions. The primary wind speed increases from 17 m/s to 20 m/s,and the NO, concentra-

tion in the outlet section increases by about 10%. An appropriate primary wind speed can not only stabilize the ignition and combustion of

pulverized coal ,but also achieve low NO_ emissions. The best primary wind speed of the burner studied is between 14-17 m/s.

Key words : primary wind speed ; pre—combustion chamber ;low—nitrogen burner;NO, ;numerical simulation
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Fig.1 Schematic diagram of low—nitrogen burner
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Fig.6  Axial velocity distribution in the central section
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