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Abstract : With the developing restrict environ mental protection demand, more attention was paid on the low NO, com-
bustion optimizing technology for its cheap and easy property. In this work , field experiments on the NO, e missions
characteristics of a 600 M W coal-fired boiler were carried out, on the base of the artificial neural network ( ANN) model-
ing , the simulated annealing ( SA) algorithm was e mployed to optimize the boiler combustion to achieve a low NO, e-
missions concentration, and the combustion sche me was obtained. Two sets of SA parameters were adopted to find a
better SA scheme, the result show that the parameters of T, =50K,a=0.6 can lead to a better optimizing process .
This work can give the foundation of the boiler low NO, combustion ormrline control technology .

Keywords :utility boiler; NO, e mission ; simulated annealing algorithm

NO, s . Tronci
NO, 4.8 MW
() (3], Tkonen
, . 25 MW
(41
600 MW NO,
NO,
[1.2]
, ) : (50206018) ;
( G2001 CB409600 ,
’ G1999022204)
(1973 =), . . .

:2002-11-21 :2002-12-27



64 24

NO, , .
( OFA) . . .
NO,
600 MW S 12 S
s 19 558mm 1, 2 . 1 1
x16 432.5mm. , 2~5 ( OFA) ,
, . *20° , 6 7
N 6 S 8 9 S 10 .
6 11 s 12
9’ b b
AE F NO, 2,
[5]
. NO,
NO, , R
NO,
600 MW 2 s
NO, ,
1 1
Table 1  The boiler operating condition
! % ! % OFA
/teh™' / toh7! A B C D E AA AB BC CD DE EF /%
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 6l.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
, ( DCS) . 0.9,
NO, ,
; ; 0.00001 s 11 918
; ; NO,
9 ; 9
9 NOX b
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Table 2 The boiler operating condition ( continued)

Jtoh~! NO,
OFB :
Jow s Geo He 0w Ne QR Ve 1
o ) o o, -1 o / kPa / me. m”°
1% /% 1% /% /kke' /% g
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  746.34
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  732.94
30 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  777.87
4 0 3.0417 64.51 3.99 6.53 1.56 26069 28.11 98.54106.4 99.65105.8 106.1 1.016 0.5  906.53
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  784.64
6 40 3.10 57.89 3.17 9.94 0.96 23677 24.75 104.3 118.9 117.5 106.7 106.0 0.931 0.5  644.75
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  620.17
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  713.91
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  671.72
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  638.76
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  632.94
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  659.32
1) 50 %, 8 60 %, 9 40 % .
3 NO, , T(t) = aTy(t -
1), 0.85<a<0.98.
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Fig.1  The process of the boiler low NO, 2
combustion modeling and optimization Fig.2  The optimizing process of the SA
3 !/ %
Table 3 The optimized results of the SA/ %
AA AB BC CD DE EF OFA OFB NO,
/ mg*m” >
1 50.004 50.022 50.047 50.003 50.009 89.990 89.950 89.991 578.81
2 50.0 50.0 50.0 50.0 50.0 90.0 90.0 90.0 578.69
NOx s
) , DCS,
R NO, , DCS
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