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Abstract: Pulverized coal used as fuel of burner in the process
of aggregate drying had the significant economic and - ® 300 hm aaas

comprehensive benefits. However, pulverized coal combustion 0, €O,

y

generated a variety of noxious gases which polluted the
atmosphere. Effective reduction of pollutant emission was
significant for pulverized coal burner’s industrialization and

became an important issue in coal combustion. Pulverized coal

particle size affected the turbulence, diffusion and coupled
motion of internal flow field in pulverized coal burner, thus
affected its emission characteristics. Based on the technology of
aggregate drying and followed the essential mechanism of coal combustion, a three-dimensional physical model was
established by the modeling software CREO. Computer aided engineering software Gambit was used to make
unstructured mesh generation for the pulverized coal burner. Control model of pulverized coal combustion behavior
was constructed to simulate the internal fields of aggregate drying pulverized coal burner in Fluent software. The
standard k—& model was used to describe the turbulent motion of turbulent flow in the process of pulverized coal
combustion, and the P1 radiation model was used to describe the phenomenon of thermal radiation and heat transfer
between solid phase and air phase. The stochastic particle trajectory model was used to describe the dispersion of
discrete phase and the eddy dissipation model was used to describe the motion and combustion of turbulent eddy. The
kinetics/diffusion-limited model was chosen as the combustion model in process of pulverized coal combustion. The
influence of pulverized coal particle size on emission characteristics during pulverized coal combustion process in
aggregate drying was analysed with the pollutant mass fraction as the evaluation standard. The results showed that
with the increase of particle size, because of incomplete combustion of pulverized coal, the CO emission increased
and the CO; emission declined. With the increase of particle size, the emission of SO, grew, the optimal emission of
NO was when pulverized coal particle size was 100 pm.
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Table I Main parameters of coal pulverized burner and drying
drum
Item Parameter Value
Drying drum Drum length/mm 8500
Drum diameter/mm 2200
Duct parameter Inside diameter of primary air duct/mm 50
Outer diameter of primary air duct/mm 250
Diameter of secondary air duct/mm 150
Diameter of tertiary air duct/mm 200
Tuyere parameter Number of tuyere secondary air 4
Number of tuyere tertiary air 2
Burner parameter Diameter of combustion chamber/mm 1200
Straight length of combustion chamber/mm 1000
Front cone angle of burner/° 30
Back-end cone angle of burner/° 20
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Fig.2 Simplified model of coal pulverized burner and drying drum
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Table 2 Mass-weighted average mass fraction of pollutants under different coal diameters

Mass-weighted average mass fraction

Coal diameter, D/um

100 200 300
(€[¢] 0.03677202 0.03590127 0.03632298
CO, 0.2065228 0.2030066 0.2020089
NO 0.0004805455 0.0005733066 0.0005974182
HCN 6.173484x107¢ 7.146569x10°¢ 1.06394x10-
NH; 4.939467x1077 4.05752x1077 6.550689x1077
SO, 1.252355%x107° 2.0039x107° 2.042785%x107°
H,S 1.232399%x107¢ 2.39204ex10°° 3.641792x107°

SOs

6.786125x10~°

1.788032x107%

2.429815x10°®
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Table 3 The experimental results analysis table of coal particles diameter
Group  Number of observations Sum Average Variance
CcO 3 0.108996 0.036332 1.9x1077
CO, 3 0.611538 0.203846 5.62x107°
NO 3 0.001651 0.00055 3.81x107°
HCN 3 2.4x107° 7.99x107° 5.52x107"2
NH; 3 1.55x107¢ 5.18x1077 1.6x10714
SO, 3 5.3x1073 1.77x1073 1.99x10°1
H,S 3 7.27x1076 2.42x107° 1.45x107"2
SO3 3 4.9x10% 1.63x1078 7.85x107"7
x4 BIREFESIER
Table 4 Factor analysis of coal particles diameter
Source of variation SS df MS F P-value Fcrit
Between groups 0.106884 7  0.015269 21003.55 1.74x1073° 2.657197
Within the group 1.16x10° 16 7.27x1077
Total 0.106896 23
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