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Fig. 1 Schematic diagram of a 440 t/h CFB boiler proper
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Tab. 1 Elementary and industrial analysis of fuel( %)

M, 9.1 5.91
A, 18.09 3.57
v, 9.82 6.36
Gy 57.30 84.16
Cy 66.56 82.95
H,, 3.07 3.35
0, 0.25 0.13
N, 0.38 1.00
S, 2.55 5.09
Qu /MJ kg ™! 22.7 31.88
2

Tab. 2 Particle diameter distribution of a

desulfurizing agent
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Tab. 3 Coal and petroleum coke particle size distribution
/mm 1% /%
<0.16 19.8 20.1
0.16 ~0.35 3.7 4.6
0.35~0.68 13.6 19.1
0.68 ~1.31 15.0 21.5
1.31 ~2.55 7.2 10.3
2.55~5.10 21 21
5.1~6 3.9 3.3
>6 16 0
2.61 1.42
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/mm /%

<0.163 1.03
0.163 ~0.325 2.69
0.325~0.630 42.95
0.630 ~1.250 51.60
1.250 ~2.500 1.49
2.500 ~5.000 0.24
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Fig.2 Influence of the temperature in the dense—phase

zone on sulfur dioxide emissions concentration
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Fig. 4 Influence of Ca/S mole ratio on the °
sulfur dioxide emissions concentration
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three-dimensional measurement is realized through a matching of the test images to be measured and the numerical
template. The defocus distance of a numerical image is that of the test image. On the basis of an analysis of the test
images and the numerical template the test images were pretreated and the numerical template was corrected re—
spectively resulting in a better matching effectiveness of the test fluorescent particle images and the numerical tem—

plate. Key words: micro-{luid Micro-PIV three-dimensional measurement image processing

0,/C0, (1Im) - =0,/CO, Combustion in a Fluidized Bed( IIT) dnfluence of
the Oxygen Concentration on Particle Diameters ZHAO Ke TAN Li DUAN CuiHiu LU Qing-gang( En—
gineering Thermophysics Research Institute Chinese Academy of Sciences Beijing China Post Code: 100190) //

Journal of Engineering for Thermal Energy & Power. — 2012 27(4) . —449 ~454

To study the influence of the oxygen concentration on particle diameters of fuel a combustion test was performed at
different oxygen concentrations fuels and particle diameters in a 15 kW and 0. 15 MW circulating fluidized bed test
system respectively. The test results show that when coal with a high volatile content is burned the oxygen concen—
tration has a relatively big influence on the thermal fragmentation of fuel and subsequently affects the particle diame—
ters of fuel. During the combustion at an oxygen concentration of about 50% for fuel with a high volatile content the
average particle diameter will increase by about 35% when compared with the conventional air combustion. During
the combustion process the thermal fragmentation of Shenmu-originated semi-coke with a low volatile content is rel—
atively weak and the oxygen concentration has no big influence on the thermal fragmentation characteristics and the
particle diameters have no obvious difference to those under the condition of air combustion. Key words: fluidized

bed 0,/CO, combustion thermal fragmentation oxygen concentration particle diameter

440 t/h CFB = Study of the SO, Emission Characteristics of a 440 t/
h Circulating Fluidized Bed Boiler Burning Coal Mixed and Diluted With Petroleum Coke ZHANG
Zhongdin ( Engineering Center for Electric Power Simulation and Control Nanjing Engineering College Nanjing
China Post Code: 210013) CHEN Xiao—ping ( College of Energy Source and Environment Southeast University
Nanjing China Post Code:210096) // Journal of Engineering for Thermal Energy & Power. — 2012 27(4). -

455 ~458

In a 440 t/h large-sized circulating fluidized bed boiler an experimental study of its sulfur dioxide emission charac—
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teristics was performed by burning coal mixed and diluted with petroleum coke in various proportions. The influence
of the furnace temperature excess air ratio and calcium/sulfur molar ratio on the sulfur dioxide emission characteris—
tics was studied during the combustion of the blended fuel in various proportions. It has been found that to increase
the excess air ratio and calcium/sulfur molar ratio can reduce the sulfur dioxide emissions concentration. There ex—
ists an optimum desulfurization temperature at which the sulfur dioxide emissions concentration will be the lowest.

For a variety of blended fuels the optimum desulfurization temperature falls in a range from 830°C to 850°C. Key

words: circulating fluidized bed mixing-dilution combustion petroleum coke sulfur dioxide

220 t/h = Numerical Simulation of the Reburning Modification of a 220 t/h Boiler

LI De-bo ( Guangdong Electric Grid Company Academy of Electric Power Science Guangzhou China Post
Code: 510600) ZHANG Rui ( National Key Laboratory on the Clean Utilization of Energy Resources Thermal Ener—
gy Engineering Research Institute Zhejiang University Hangzhou China Post Code: 310027) // Journal of Engi—

neering for Thermal Energy & Power. — 2012 27(4) . —459 ~463

To perform a reburning modification of a boiler with the help of a Fluent 6.3 software platform and by adopting a
numerical simulation method studied were the inHurnace gas flow field temperature field and pollutant emissions
characteristics before and after a reburning modification of a 220 t/h tangentiallyfired boiler. Furthermore the influ—
ence of the excess air ratio in the reburning zone on the reburning modification effectiveness was also investigated.

The realizable k& — & and LES model were used as the turbulent flow model respectively and a comparison of the sim—
ulation results was conducted. A contrast and verification of the simulation results obtained by using the LES model
with the on-the-spot test data were conducted including the temperature field component field and NO,,. It has been
found that the numerical simulation results obtained by using the LES model are in relatively good agreement with
the test results. The calculated results show that after the reburning modification the temperature distribution in the
furnace is more uniform and a reduction atmosphere is formed around the reburning spout leading to a drop of the
NO,, concentration. When the excess air ratio in the reburning zone is 0. 90 the reburning effectiveness is deemed as
the best one and in such a case the NO, concentration at the outlet of the furnace will decrease by 33.87% . The
simulation results obtained by using the LES model are more precise than those obtained by using the realizable £ —

£ model. Key words: tangentiallyfired boiler reburning modification excess air ratio NO, numerical simulation

= Study of the Optimized Control of Air/coal Ratio Based on the



