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Modeling of a Pulverized Coal Combustion
With Applying WSGGM
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Abstract

A numerical study for simulating a swirling pulverized coal combustion in
axisymmetric geometry is done here by applying the weighted sum of gray gases
mode] (WSGGM) approach with the discrete ordinate method (DOM) to mode! the
radiative heat transfer equation. In the radiative transfer equation, the same
polynomial equation and coefficients for weighting factors as those for gas are
adopted for the coal/char particles as a function of partial pressure and particle
temperature. The Eulerian balance equations for mass, momentum, energy, and
species mass fractions are adopted with the standard k-& turbulence model, whereas
the Lagrangian approach is used for the particulate phase for soot. The eddy-
dissipation model is employed for the reaction rate for gaseous mixture, and the
single-step first-order reaction model for the devolatilization process for coal. By
comparing the numerical results with experimental ones, the models used here are
confirmed and found to be one of good alternatives for simulating the combustion as

well as radiative characteristics.
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Fig.1 Schematic of the swirl burner (unit: mm)

Table 1 Furnace operating conditions

o ().

Variable Value
Coal flow rate, kg/hr 11.66
Primary air mass flow rate, kg/hr 217
Secondary air mass flow rate, kg/hr 116.8
Secondary air swirl number 1.0
Primary air preheat temperature, °C 80
Secondary air preheat temperature, °C 327
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