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Numerical Analysis of Turbulent Swirling Cold-Flow
in a Cyclonic Coal Gasifier
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Abstract— Turbulent swirling cold-flow in a cyclonic gasifier has been analyzed by numerical
analysis. Comparison of two dimensional and three dimensional analyses has shown that concept of
equivalent slit is appropriate for the two dimensionalization of three dimensional phenomena. Flow
characteristics have been scrutinized by varying swirl number which is a crucial parameter in det-
ermining the flow pattern of the cyclonic gasifier. Reactive flow field has been estimated by using
theoretical swirl number and equivalent slit width for reactive flow. Results show that proper flow
field for the reactive coal gasification can be formed by controlling the exit area and azimuthal lo-

cation of coal burners.
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Fig. 1. Vector plots in a conventional top-feeding reactor. Conditions are: (a) Re=5.e+04, Sy ,,=0.0, (b) Re=5.e+04,
Sx,w=0.5 and (c) Re=5.e+05, Sy ;,=0.5.
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Fig. 2. (a) Schematic diagram of a coal gasifier. Grid net used (b) for three dimensional and (c) for two di-

mensional analyses.
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Fig. 3. Vector plots (a) of three dimensional and (b) of two dimensional analyses in a cyclonic gasifier. Conditions

are: Sy=31.5, Re=1.0e+04 and R/L,,=150.
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Fig. 4. Vector plots in cyclonic gasifiers. Conditions are R/L=15, Re=3.3e+05 and (a) Sy=0.0, (b) Sx=9.75, (c) Sy=

3.75, and (d) Sy=30.0.
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Fig. 5. Vector plots in cyclonic gasifiers.
=3.75 and (d) Sx=30.0.
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Fig. 6. Vector plots in cyclonic gasifiers. Conditions are R/L=150 and (a) Sy=31.5, Re=1. Oe+04, (b) Sx=7.88, Re=
1.0e+04 and (c) Sy=2.76, Re=2.1e+04.
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