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Fig. 1 Test system of a 15 kW circulating fluidized bed
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Fig.2 Particle diameter distribution of coal
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Tab. 2 Test conditions for a 15 kW system
Dy, / / / / /
/mm m e bl m e bl m e h! m e h! kg o+ h-! m’ e h!
1 0.28 7.8 4.2 1.5 1.5 2.39 15
2 0.45 7.8 4.2 1.5 1.5 2.77 15
3 0.25 7.8 4.2 1.5 1.5 2.25 15
3 0.15 MW
Tab. 3 Test conditions for a 0. 15 MW system
Dyy/ / / / / / / /
nm B e h! B e b e ! keeh ' meh!
4 A 0.72 13.8 22.88 15 8.71 3.3 24.1 63.69
5 B 0.97 13.8 22.88 15 8.71 3.3 24.1 63.69
6 B 0.97 17.22 19.05 11.58 12.78 3.3 24.1 63.93
7 B 0.97 19.92 16.12 8.7 15.63 3.3 24.1 63.67
8 0.85 17.22 19.05 11.58 12.78 3.3 28.0 63.93
9 0.85 19.92 16.12 8.7 15.63 3.3 28.0 63.67
10 0.52 13.8 22.88 15 8.71 3.3 22.5 63.69
1.5 31 ~352 mg/MJ o
15 kW 0.1~ ( ) 6 3
0.5 mm 3 kg 42.4% ~56.3%
600 C
800 C o 3 N
3h 4 (C)
Tab. 4 Temperature distribution in the combustion
° chamber at various locations( “C)
0.15 MW
0.1~2 mm 3 kg o \ 50 mm 550 mm 2950 mm
N ° 1 891 901 864
2 844 851 834
3 884 895 858
5
2 Tab.5 Composition of flue gas
0,/ N0/ co/ NO/ 80,/
2.1 % mgeMJ™' mgeMJT' mgeMJT' mgeMJT!
15 kW 1583 o7 118 82 167
4 o 2 6.03 68 31 94 1390
3 A 3 6.89 222 352 345 475
40 Co 6% 2.2
5 CcO 0.15 MW
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15 kW
A
( 4) . 7 . 9
4 o
(1) ( ) . 15
kW 0.15 MW
. (2) 5700 mm 857  50% .
C 0, 7.6% (00)
1 675 mg/MJ( 10 150 ppm)
(0(0) - (3)
. 1 26.05% ;
o 15 kW
Cco o
Dy, 4 5~7
6 50% Dy,
Tab. 6 Proportion of the flying ash and bottom slag 35% -
/% 1% 38. 15%
1 56.3 43.7 9
2 0.4 57.6 D
3 47.3 5.7 0.85 mm, 7~ 9 CO
21 ~24 mg/M]J .
4 5~7
Dy 0.72 mm 0.97 o
mm., 4 5 10 10
6 Cco
o CO o
1 675 mg/M] 33 mg/MJ 98% - 10 4 Dy, 0.53
mm A Dy 0.72 mm.
o 5~7 4
4 o 5~7 o
10
3 o .
800 °C
A 4 9. 84%
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Tab. 7 Temperature distribution under various operating conditions( °C)
250 mm 800 mm 1 600 mm 2 500 mm 4 000 mm 5 700 mm
4 819 802 798 824 840 857
5 858 840 821 850 865 869
6 869 858 841 867 872 877
7 914 886 853 871 862 865
8 842 875 843 863 864 868
9 864 908 863 881 867 865
10 826 855 830 860 868 876
8 o 50%
Tab. 8 Composition of flue gas Dy,
0,/ N,0/ co/ NO/ S0, / 35% .
% mg * MJ ! mgeMJ™' mgeMJ! mg * MJ ! (2)
4" 7.6 63 1675 61 - -
5 5.7 247 33 39 215 .
6 6.2 139 43 39 235
7 7.9 82 42 50 278
8 3.7 118 21 35 1374 1 Buhre B J P Elliott L K Sheng C D et al. Oxy-fuel combustion
9 4.7 89 24 36 1314 technology for coalfired power generation ] . Progress in Energy
10 2.8 25 44 47 354 and Combustion Science 2005 31 (4) :283 -307.
" co co 50, 2 0,/C0, (1)-
J. 2011 26(4) 453 -456.
’ ZHAO Ke LU Qing-gang DUAN Cui<jiu et al. 0,/CO, Combus-
9 tion in a Fluidized Bed( | ) Combustion Experiment at a High Ox—
i ) ygen Concentration J . Journal of Engineering for Thermal Energy
Tab. 9 Proportion of flying ash and bottom slag and Power 2011 26(4) 453 —456.
1% 1% 3 02/C02 (m)-
4" A 100 0 J. 2012 27(3) :350 —354.
5 B 100 0 ZHAO Ke DUAN Cui-Jiu TAN Li et al. 02/C0O2 Combustion in a
6 B 100 0 Fluidized Bed ( II) —Pilot Study at a High Oxygen Concentration
J . Journal of Engineering for Thermal Energy and Power 2012
7 B 100 0 27(3) 1350 - 354.
8 85.5 14.5 4 AhnJ Okerlund R Fry A et al. Sulfur trioxide formation during
9 77.2 22.8 oxy-coal combustion J . International Journal of Greenhouse Gas
10 100 0 Control 2011 5(S): 127 ~135.
" 4 5 JiaL Tan Y E A. Emissions of SO, and NO,, during oxy-fuel CFB
combustion tests in a mini-eirculating fluidized bed combustion re—
° actor J . Energy & Fuels 2010 24:910 -915.
6 Jia L Tan D Mccalden Y et al. Commissioning of a 0. 8 MWth
CFBC for oxy-fuel combustion C //Proceedings of the 10th inter—
national conference on circulating fluidized beds and fluidization
technology —CFBH0. Engineering Conferences International: Sunri—
15 kW 0.15 MW ver 2011:569 —576.
7 .50 kW 0,/C0,
J. 2011 31
(5):7-12.
( 1) DUAN Lun-bo ZHOU Wu QU Cheng—ui et al. Coal combustion
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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—



