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Fig. 1 Structural dimensions of the boiler
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Fig. 2 Schematic diagram of the SOFA reconstruction

1
Tab. 1 Relationship between the mass content

of pulverized coal and partical size

/um >5 >15 >30 >55 >90 >130 >170 >210 >250  >300

1% 97.6 88.2 70.2 41.6 15.9 4.12 0.85 0.14 0.02 0.001

2 ( )
Tab. 2 Analysis of coal quality ( as — received basis)
1% 17.7
1% 60.7
1% 3.8
1% 10. 1
1% 0.8
1% 0.4
1% 6.6
/(kJ * kg) ™! 23013
/(kJ * kg) ! 27 915
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Tab. 3 Table of parameters at various loads
CCOFA SOFA
/% /% /kg+s™' /kges™' /kges! /kges! /kges™!
40 52 40 52 0 109.6 253.6
60 78 60 56 57.6 128.8 380.4
80 104 80 56 115.2 152 507.2
100 130 100 56 44 204 634
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Tab. 4 Grid independence check
0, NO,,
1% /K /mg ¢ m~3
1 120 3.0 1577.4 331.7
2 162 2.2 1552.8 307.4
3 200 2.4 1554.5 310.2
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Fig. 3 Furnace structure spout arrangement

mode and mesh division
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Tab. 5 Table showing the contrast of the simulation

~

results with the actually measured ones

/%

/C 1135 1025 9.7
NO,
298 303 1.7
/mg *m™?
10% NO,
1.7%
3.2
4 5
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Fig. 4 Atlas showing the temperature of the

secondary air in the bottom layer

5
Fig.5 Atlas showing the temperature of the

primary air in the bottom layer
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Fig. 6 Temperature distribution in the central cross—section of the furnace

7
Fig. 7 Temperature distribution along the height direction
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Fig. 9 Atlas showing the velocity of the
secondary air in the bottom layer
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Fig. 8 Temperature at the outlet of furnace
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at various loads
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Fig. 10 Atlas showing the velocity of the

primary air in the bottom layer
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Fig. 11 O, concentration distribution along the whole height of the furnace
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Fig. 12 Concentration distribution of CO along the height direction
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Through establishing a wet-method flue gas desulfurization test platform experimentally studied was the catalytic ox—
idization of SO, by iron and manganese ions with the law governing the influence of such parameters as the solution
temperature and O, concentration in a hybrid gas on the SO, oxidization reaction being mainly analyzed. It has been
found that the catalytic oxidization by iron and manganese ions will make the SO, oxidization reaction speed to get a
relatively big increase. The solution temperature exercises strong influence on the SO, oxidization reaction however

changes of the O, concentration in the hybrid gas exercise relatively weak influence on the SO, oxidization reaction.

In the meantime the catalytic oxidization reaction processes of Mn>* and Fe’* are basically similar and when these
two kinds of ion are present simultaneously the synergy effect between the ions will further accelerate the SO, oxi—
dization reaction. Key Words: wet-method flue gas desulfurization SO, catalytic oxidization iron and

manganese ion

NO, = Study of the Numerical Simula—
tion of the Law of NOy Formation in a Tangential Pulverized-coal-fired Boiler at a Variable Load After a
Low Nitrogen Modification LI De-bo XU Qi-sheng SHEN Yuediang DENG Jian-hua LIU Ya-ming ( E-
lectric Power Science Research Institute Guangdong Power Grid Corporation Guangzhou China Post Code:

510060) //Journal of Engineering for Thermal Energy & Power. —2015 30(2). —-253 -261

By making use of the software Ansys Fluent 14.0 the authors conducted a numerical simulation of the combustion
characteristics at a variable load after a low nitrogen modification to a power plant with the law governing the speed
field temperature field and constituent field in the furnace as well as the distribution of pollutants being mainly
studied. It has been found that after the low nitrogen modification to increase the amount of SOFA air can make the
temperature distribution in the furnace to be comparatively uniform the formation of the tangential circles is relative—
ly good and there emerge no flame-closing—to-wall phenomena; the temperature difference in the zone of the burners
between the load of 40% and 100% is 132.9 K and the descending range is up to 7. 8% ; with a decrease of the
load the temperature of flue gases at the outlet of the furnace will gradually decline; with a drop of the load the
NO, concentration at the outlet of the furnace will gradually become lower. Key Words: tangential low nitrogen

modification NO, distribution variable load numerical simulation

= The rmodynamic Characteristics of Wet Flue Gases at a Low

Temperature and Analysis of Their Waste Heat Recovery and Utilization WANG Zheng-wei LIN



