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2

Tab. 2 Main nameplate parameters of the fans

/m® «h~! 765360 831600 1374984
/kPa 23.58 17.48 11.60
/KW 5456.5 4329 4900

1% 84.1 87.23 82.19
/kW 6000 4550 5150
/A 644 493 583
1% 9.5 91.5 87.9
1% 99.5 99.5 99.5

3

Tab. 3 Data for elementary analysis of the design

coal rank and that actually burned

1 I 1 v
C, /% 38.00 36.22 35.42 33.91  34.72
H, /% 2.28  3.46 3.42  3.36 3.45
0,/% 6.59 11.52 12.84 12.31 10.47
N, /% 0.68  1.28 1.43 1.37 1.16
S, /% 2.17 1.3 1.07 1.18 1
M, /% 6.50 9.2 1.3 10.6 8.1
A, 1% 43.78  37.02 34.53 37.27  41.1
Quaw/MI = kg™  13.69  14.50 13.97 13.48  14.09
3.3
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Tab. 4 Resistance calculation parameters of the

separation type heat pipe heat exchanger

o A {
0.36 25 9.36
0.36 13 5.04

5 CFB
Tab. 5 Off — design operation condition parameters

of the CFB boiler

1 | I 1Y
/teh™! 144.0  163.1  206.6 199
/t=h~'  692.8  794.2  1000.9 1071.3
/MPa 11.98 14.09 16.5 16.67
/°C 528.9  527.2  524.9 544
/°C 248.7  261.0  274.5 280
/°C 123.6 132.3 135.8 131.5
/km® «+h~! 2121 2278.3 2611 2614.4
/A 460.9  470.8  555.8 458.9
/A 231 177.5  217.4 299.8
/A 448.7  487.4  646.5 684.4
6 CFB RGCFB (%)

Tab. 6 Comparison of the calculation efficiency of

the CFB boiler and RGCFB one( %)

CFB RGCFB
I 88.29 82.82 89.57 83.33
I 88.54 84.28 90. 26 85.28
I 87.12 82.98 89.12 84.16
v 88.69 85.38 91.22 86.29
6
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In the light of the problem that it has no way to directly measure the residual carbon content of a circulating fluid—
ized bed boiler presented was a method for indirectly measuring the residual carbon content by using the information
about the air quantity and coal quantity which can be easily measured. First through an analysis of the mechanism

established was a model governing the dynamic mechanism of the residual carbon content capable of realtime re—
flecting the combustion conditions inside the furnace. Then based on the generalized Kalman filtering theory an in—
formation fusion algorithm was determined and the coal quantity and total air quantity fed were used to accurately
calculate the residual carbon content inside the furnace. Finally a test verification was performed on a 300 MW unit
in a power plant and a contrast of the heat quantity bed temperature and oxygen quantity thus calculated according
to the residual carbon content with the real values showed that the error does not exceed 2% when the load changes
in the range from 95% to 65% proving that the residual carbon content in a circulating fluidized bed boiler can be
accurately predicted by using the generalized Kalman information fusion method. Key words: circulating fluidized

bed boiler generalized Kalman filtering residual carbon content mechanism model heat quantity

CFB = Energy-saving Analysis of a CFB boiler with the Waste Heat Re—
covered from the Exhaust Gases ZHAO Bin ZHANG Lu-tao ( College of Metallurgy and Energy Source
Hebei United University Tangshan China Post Code: 063009) LU Tai YAN Chen-shuai( College of Energy Source
and Power Engineering Northeast University of Electric Power Jilin China Post Code: 132012) //Journal of Engi—

neering for Thermal Energy & Power. —2013 28(5) . —497 ~501

Presented was a CFB boiler system( referred to as RGCFB for short) for recovering the low temperature flue gas
waste heat by utilizing a separation type heat pipe air preheater and established was a model for calculating the flue
gas and air resistance fan power consumption rate and net efficiency. On the basis of the operating parameters of
No. 1 CFB boiler in Jingyu power plant a contrast and analysis were performed of the thermal efficiency and net ef-
ficiency of the CFB and RGCFB boiler under four operating conditions. The research results show that the thermal
efficiency of the RGCFB boiler is 1. 28 to 2. 23 percentagepoints higher than that of the CFB boiler and the net effi—
ciency is 0.51 to 1. 18 percentage points higher than that of the CFB boiler. Finally the factors influencing the net
efficiency of the RGCFB boiler were analyzed and the fact that to use the net efficiency as an index for evaluating
the operation of a boiler can effectively guide the economic operation of the boiler was pointed out. Key words:

CFB boiler exhaust gas waste heat recovery theoretical model net efficiency influencing factor

= Study of the Semi-premixed Combustion Mixed Charac—



