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Flow Analysis for the Geometry Optimization of Combustion
Chamber of Central Flow Type Waste Incinerator
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Abstract

Computational study has been performed to observe the flow characteristics of combustion chamber
for geometrical modification in municipal solid waste incinerator. A series of geometrical modification
has been carried out as an attempt to reduce the size of recirculation zone, to obtain uniform flow
field in the secondary combustion chamber and to improve the mixing of combustion gas. Two
dimensional non-reacting turbulent flow has been studied as the first step to get such goals and the
result of design optimization is presented. In addition, three dimensional non-reacting and reacting flow
analyses were performed to verify the validity of two dimensional approach.
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Table 1 Distribution of flow rate for each hopper
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Fig. 1 (a) Schematic of a typical incinerator and
(b) velocity vector plot for the cold flow
analysis
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Fig. 2 Velocity vector plots for the front wall

modification
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Fig. 3 Velocity vector plots for the rear wall

modification
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modification
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(b)
Fig. 5 Velocity vector plots for the combined

modification
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Fig. 6 Velocity vector plots (a) for the optimal

(b) 3-D

geometry and (b) for 3 dimensional
analysis
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Fig. 7 Velocity vector and temperature contour

(b)

plots for 3 dimensional reacting flow
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