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Abstract— A series of numerical study has been performed for the preliminary study for the design
of the coal gasification unit as a function of a number of important parameters such as gasifier aspect
ratio, injection angle of secondary air, swirl intensity and injection velocity. A control volume based finite-
difference method is used by incorporating the Patankar's SIMPLE methodology: the resolution of the
pressure-velocity coupling is made by the SIMPLEC algorithm and the standard x-¢ model is used for
the modeling of Reynolds stress. In order to calculate the particle trajectory, aerodynamic drag is taken
into account, but the turbulent correlation of fluctuation velocity between particle and gas is not considered
at this stage. The predicted result of the concentration Ar tracer and velocity data are compared well
with the experimental data. Further a systematic investigation has been made in term of swirl intensity
and injection velocity for a hypothetical gasification unit in order to figure out vortex motion and other
fundamental flow characteristics.
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Table 1. Review of pulverized coal-fired comrehensive computer program & applications.
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Fig. 1. Schematic diagram of two injection systems.
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u, v, w : Axial, radial, and tangential velocity (m/s)
X, I : Axial, radial coordinate
k : Turbulent kinetic energy per unit mass
(J/ke)
€ : Dissipation rate of turbulent kinetic ene-
rgy (/kg s)
Gy : Turbulent kinetic energy generation per
unit volume (J/m’s)
g : gas
p : particle
a : coefficient in particle motion equation
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