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Predicting Low NO, Combustion Property of a Coal Fired Boiler

Zhou Hao, Mao Jianbo, Chi Zuohe , Jiang Xiao, Wang Zhenhua, Cen kefa( Clean Energy and Environ
ment Engineering Key Lab of MOE, Institute for Thermal Power Engineering , Zhejiang University , Hangzhou 310027 ,
China)

Abstract : More attention was paid to the low NO, combustion property of the high capacity tangential firing boiler , but
the NO, e mission and unburned carbon content in fly ash of coal burned boiler were complicated, they were affected by
many factors , such as coal character, boiler’ s load, air distribution, boiler style , burner style , furnace te mperature , ex-
cess air ratio, pulverized coal fineness and the uniformity of the air and coal distribution, etc. In this paper, the NO, e-
mission property and unburned carbon content in fly ash of a 600 M W utility tangentially firing coal burned boiler was ex-
perimentally investigated, and taking advantage of the nonlinear dynamics characteristics and self-learning characteristics
of artificial neural network , an artificial neural network model on low NO, combustion property of the high capacity
boiler was developed and verified. The results illustrated that such a model can predicate the NO, e mission concentration
and unburned carbon content under various operating conditions , if combined with the optimization algorithm , the oper-
ator can find the best operation condition of the low NO, combustion .
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Fig.2 The dimension of furnace and the arrange ment of the burners
1 (1)
Table 1  The boiler operating condition
! % / %
. ! %
/teh”! /teh” A B C D E AA AB BC CD DE EF OFA
1 238 .6 2367 67 .77 68 .8 70 .6 66 .17 67 .97 65 65 65 65 65 65 60
2 237 .1 2350 68 .93 68 .83 69 .93  66.07 66 .17 65 65 65 65 65 65 60
3 231 .7 2328 64 .37 69 .23 68.93 67.8 61 .34 65 65 65 65 65 65 60
4 232.7 2293 64 .73 69 .63 69 .0 68 .1 61 .37 65 65 65 65 65 65 31.2
5 228 .7 2283 63.13 68 .17 68 .23 67 .23 60 .7 65 65 65 65 65 65 0
6 240 .4 2337 67 .27 72 .97 72 .8 67 .1 60 .27 65 40 40 80 80 85 60
7 242 .6 2343 70 .3 73.77 73 .1 67 .5 61 .1 65 65 65 65 65 85 60
8 241 2344 68 .0 72 .77 72.77 67 .2 60 .37 65 65 65 65 65 65 60
9 240 .6 2367 70 .97 73 .37 73 .07 67.3 59 .57 65 65 65 65 65 65 60
10 180.7 1875 65.5 66 .57 66 .6 60 .5 0 45 45 45 45 25 45 60
11 143 1520 49 .77 52.73 53.3 47 .27 0 45 45 45 45 45 45 48
12 239 .2 2321 69 .07 73 .57 73 .27  67.6 60 .43 65 65 65 65 65 65 60
2 (1)
Table 2 The boiler operating condition ( continued)
/teh!
OFB
ar 1)
I% % oy Hy % O % N/ %/k?";'»v_l Vol % A B C D E  /kPa
*kg
1 40 3.3075 64.51 3.99 6.53 1.56 26069 28.11 111.4 105.8 106.6 110.2 102.2 0.899 0.5
2 100 3.325 64.51 3.99 6.53 1.56 26069 28.11 111.6 106.1 104.0 109.2 103.2 0.844 0.5
3 0 3.0225 64.51 3.99 6.53 1.56 26069 28.11 109.0 107.3 105.1 105.4 103.9 0.962 0.5
4 0 3.0417 64.51 3.99 6.53 1.56 26069 28.11 98 .54 106 .4 99.65 105.8 106.1 1.016 0.5
5 0 2.7617 64 .51 3.99 6.53 1.56 26069 28.11 109.7 108.1 104.6 107.6 105.2 1.014 0.5
6 40 3.10 57.89 3.7 9.94 0.96 23677 24.75 104.3 118.9 117.5 106.7 106.0 0.931 0.5
7 40 3.079 57.89 3.17 9.94 0.96 23677 24.75 104.1 110.4 114.0 106.7 105.5 0.888 0.5
8 40 3.091 57.89 3.17 9.94 0.96 23677 24.75 102.5 110.8 115.9 107.7 105.6 0.882 0.6
9 40 3.2317 57.89 3.17 9.94 0.96 23677 24.75 101.9 112.2 117.9 107.6 104.2 0.919 0.4
10 0 3.9217 64 .51 3.99 6.53 1.56 26069 28.11 108.8 112.4 103.5 114.6 20 .45 0.836 0.5
11 0 4.7325 64.51 3.99 6.53 1.56 26069 28.11 112.4 110.4 101 .4 118.1 17 .30 0.480 0.5
12 40 3.089 57.89 3.17 9.94 0.96 23677 24.75 102.8 110.2 116.5 106.7 105.8 0.892 0.5
1) 50 %, 8 60 % , 9 40 % .
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Table 3 The NO, e mission concentration and unburned carbon content in fly ash

1 2 3 4 5 6 7 8 9 10 11 12
!/ % 3.3075 3.325 3.0225 3.0417 2.7617 3.10 3.079 3.091 3.2317 3.9217 4.7325 3.089

NO,/ mg* Nm~* 746 .34 732.94 777 .87 906 .53 784 .64 644.75 620.17 713.91 671 .72 638.76 632.94 659 .32

! % 1.09 1.65 1.40 1.43 1.33 1.39 1.29 1.21 1.18 1.13 0.73 1.16
1) NO, 6 % ,
600 MW . ,
. . . 0.00001 , 11918 ,
( DCS) - ;
; NO;
1 ; 6
, ; 6 ;
2, , 2 ; 12 NO, :
681.19mg* Nm™ >,
; 4 ; 1 659.32mg+ Nm™°, 21.87mg *
; 4 ; Nm™?, 3.3%.
; 5 1 ~11
5 , 5 5
; NO,
NO, ; 29 ;
(Ca) ( Har) - (O » , 34
(Nap) ( Quet.p) (Va) 6 1 ~11 11
, 12
, 1 . 12, 1.216 %.
: 29 1 , ,
31 BP . 1 2 4.5 ,
1 ~11 11 1~11, , 12
, 0.9, ,
4 NO, / mg® Nm~?

Table 4 The comparison of the NO, experimental value and the calculated value

1 2 3 4 5 6 7 8 9 10 11 12
NO, 746 .34 732.94 777 .87 906.53 784.64 644.75 620.17 713.91 671.72 638.76 632.94 659 .32
NO, 745 .17 733.27 781 .40 897.25 787.10 644.8 619.78 714.10 671.98 638.93 633.10 681 .19

/% -0.2 0.045 0 .45 1.02 0.31 0.008 0.062 0.026 0.039 0.026 0.025 3.3
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Table 5 The comparison of the unburned carbon content in fly ash of experimental value and the calculated value

1 2 3 4 5 6 7 8 9 10 11 12

1.09 1.65 1 .40 1.43 1.33 1.39 1.29 1.21 1.18 1.13 0.73 1.16

1.098 1.639 1.391 1.434 1.329 1.389 1.291 1.210 1.176 1.130 0.728 1.216

! % 0.732 -0.641 -0.006 0.277 -0.05 -0.02 0.073 0.0I1 -0.0034 0.002 0.251 4.8
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