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Effects of the non-swirl secondary air jet on the flow properties and

NO, emission of radial bias combustion swirl burner

SUN Rui, L1 Zhengai , SUN Shaozeng, CHEN Lizhe, WU Shaohua, QIN Yukun  (School of Energy Sd-
ence and Engineering ,Harbin Ingtitute of Technology ,Harbin 150001)

Abgtract The isotherma experimentsand pilot tests have been conducted to sudy the efectsof the nornr
swirl secondary air on the charactersof the new type swirl burner-radid bias combustion (RBC) swirl pul-
verized cod burner. The isotherma experiments show that the non-swirl jet had great influence on the
flow pattern and mixing characters of the flow issuing from the swirl burner. Filot tests ds showed that
the formation of alarge amount of NO, was related to the oxygen condition in the start stage of combus-
tion. The increasng non-swirl second air created a reducing condition downstream the burner inlet , the
emisgon of NO, was abated. In addition ,as the mixing among jets was intense in the downstream ,higher
combustion &ficiency was maintai ned.

Keywords swirl pulverized cod burner ,off-stoichiometric combustion ,aerodynamic properties,NO, con-

trol.
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Table 1 Tes Parametersat the different non-swirling secondary ar ratios

Qz, % m's m's m's m's
1 0 10 8.8 11.7 0
2 15 10 8.8 9.9 7.2
3 30 10 8.8 8.2 14.3
4 40 10 8.8 7.0 19.1
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NOy M SI M SI- Compact ,NO
0 —2000 ppm ,NO, 0 —200 ppm ,NO NO NO,
, 0, 6 % .CO 0 —4000ppm ,NO, CO
1ppm O, 0.1 %. , B10184-
88 , 6 ,
1 50 MW, 0 50 % 100 %. 6
140 MW , 0 100 %.
2 )
2
Table 2 The Proximate and ultimate analyssof tested coas
% , % % % % % % ,KJ/ kg
3.2 33.83 36.38 52.55 3.16 0.60 0.50 3.62 19881
14.76 42.54 35.51 35.42 2.30 0.53 1.28 7.20 13650
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Table 3 The HEfectson the NO, emisson and burnout
of the 220t/ h boiler
% 0 50 100
, % 3.5 3.5 4.0
NO, ( 0,=6%) ppm 359 337 331
%  2.98 1.96 2.03
, 359 ppm 331 ppm,

18. 7 ppm,

burner at different postions of norrswirling
secondary ar damper
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Fg.6 Axid profilesof NO, concentration of No. 2
burner at different postions of non-swirling
secondary air damper
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, 2.98 % 2.03 %, 1%,
2.3.2 6 ( 14 MW, 67 %
) , 1100
1.35% 4.9 %, CO 21ppm, 98. 47 %.
4, 0 100 %, ., NO,
234 ppm 190 ppm, 20 %.
1 , 4 670t/ h NOy
, , Table 4 The dfectson the NO, emisson of the
, NO, , 670t/ h boiler
NO, 342.3 ppm (701.8 % 0 100
3 8.6 7.45
mg/m’, 0;=6%), 6 0s, % 10.3 9.70
3 _ 9.45 8.58
NOy 211. 4 ppm(433. 4 mg/ m*>, O = " ps
6 %) ) CO ppm 14 16.0
16 25.8
! NO, ,ppm 233.5  174.0
,NO, ( 0,=6%) 232.5 205.5
NO 233.0  189.8
X .
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