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Table 1 Boundary conditions of inlet

Case Mair (kg/S) Meoal (kg/S) a Tair (K) Tcoal (K) Uair (m/s) Vair (m/s) Wair (m/s) Uccal (m/S) Vcoal (m/s) Wcoal (m/s)
1 0.123 0.026 0.70 580 300 0 79.63 8.07 0 0 10.00
2 0.141 0.026 0.80 580 300 0 91.00 9.22 0 10.00
3 0.176 0.026 1.00 580 300 0 113.75 11.53 0 0 10.00
4 0.193 0.026 1.10 580 300 0 125.13 12.68 0 0 10.00
5 0.211 0.026 1.20 580 300 0 136.50 13.83 0 0 10.00
6 0.264 0.051 0.77 580 300 0 170.79 17.30 0 0 10.00
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Table 2  Coefficients for wall functions (fully rough wall)
K A B C D (m) Yo (M)
0.4 0 0 0 0 0.001
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Table 3 Coal elemental and proximate analysis (%)

Cad Hag Oad Nag Sad

Mg Aud Vaat Qret (MJ/kg)

46.51 3.05 5.47 0.76 2.99

10.0 31.22 31.6 18.359

R4 BEMRES

Table 4 Particle size distribution

Particle diameter (mm) <0.041 0.041~0.054 0.054~0.1 0.1~0.15 0.15~0.2 >0.2
Mass fraction (%) 12.42 9.87 13.80 53.17 10.74 0
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Fig.4 Temperature distribution in the axial direction
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Table 5 Comparison of some parameters under different stoichiometric ratios in the combustor (m,,=0.026 kg/s)

Stoichiometric ratio in the combustor, a 0.8 1.0 1.1 1.2
Char burning efficiency in the combustor (%) 80.7 99.5 99.9 99.9
Temperature of slag layer at z=500 mm (K) 1472.1 1581.8 1598.1 1539.4 1510.8
Average temperature at the rear of combustor (K) 1866.2 1964.6 2032.2 1946.3 19235
O, concentration at the rear of combustor (kg/kg) 0.0 0.015 0.032 0.046
NO concentration at the rear of combustor (mg/Nm®) 213.2 430.8 525.6 593.2

% 6 BUHETERFFIES AL
Table 6 Comparison of some parameters between old and new combustors (a=0.8, m,=0.026 kg/s)

Combustor  Char burning efficiency (%)  Temperature of slag layer (K)

Average temperature at the rear (K)

NO concentration at the rear (mg/Nm®)

Oold 80.7
New 99.5

1581.8
1497.2

1964.6 213.2
1710.5 118.6
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Numerical Simulation of Burning Characteristics of the Novel Low-dust Slagging
Combustor of Pulverized Coal

WANG Xiao-han?, ZHAO Dai-ging?, CHEN En-jian?, HE Li-bo?, CHEN Yong®

(1. Dept. Thermal Sci. & Energy Eng., University of Science and Technology of China, Hefei, Anhui 230027, China;

2. Guangzhou Institute of Energy Conversion, Chinese Academy of Sciences, Guangzhou, Guangdong 510640, China)

Abstract: The technology of pulverized coal low-dust slagging combustion, which is most suitable to small industrial furnaces, was
introduced. Numerical method was used to simulate the burning characteristics of a ¢400 mm combustor. In addition to selecting several
proper models for gaseous flow, solid phase flow, coal combustion and NO emission, the behavior of coal particles near the wall was
discussed. Based on these models, the two-phase flow and combustion characteristics in the combustor were analyzed in detail. The
predicted temperatures and NO concentrations were compared with the experimental data from the combustor, and acceptable agreement
was achieved. Based on the experimental data and computational analysis, the old slag combustor was modified because of some defects.
The recent experimental results proved that the performance of the new combustor was much superior to old one at low stoichiometric
ratio, offering the advantages of high carbon burning efficiency, not very high temperature at the rear of combustor, high slag-capturing
efficiency and low NO emission. When stoichiometric ratio is about 0.8, NO concentration at the rear of combustor is about 400 mg/Nm®,

which is much less than that in conventional cyclone combustors.

Key words: pulverized coal; burning characteristics; slag; low-dust combustion; numerical simulation



