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Discussion on the Practical Use of CFD
for Grate Type Waste Incinerators

C. Ryu and S. Choi

Computational fluid dynamic(CFD) analysis has been {requently applied to the waste
incinerators to understand the flow performance for various design and operating parameters.
Since the computational modeling inevitably requires many simplifications and complicated
sub-models, validity of the results should be carefully evaluated. In this study, major
computational modeling and procedure of usual simulation methods for the grate-type waste
incinerators were assessed. Usual simulation method does not explicitly incorporate the waste
combustion, simply by assuming the combustion gas properties from the waste bed which is
treated as an inlet plane. However, effect of this arbitrary assumption on the overall flow
pattern is not significant, since the flow pattern is dominated by strong pattern of jet flows of
the secondary air. Thus, this method is wvalid in understanding the effect of flow-related
parameters. In analyzing the results, deriving conclusive information directly from temperature
and chemical species concentration should be avoided, since the model prediction for the gaseous
reaction and the radiation reveals significant discrepancies against the actual phenomena. Use of
quantitative measures such as residence time is very efficient in evaluating the flow

performarnce.

Key Words: A4F#-3) 9 3HCFD), 4 ZF&(Incinerator), H7]E A4 (Waste Combustion), W45
E @ (Turbulence Model), #A}(Radiation), A F A 7+ Residence Time)
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Fig. 1 Combustion chamber in a grate—type
waste incinerator
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(a) prescribed profiles of combustion and air

Table 2 Simulation Cases
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Fig. 2 Assumptions for the generation of combustion gas from the waste bed
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(a) Case 1-R: T(X100K) (b) Case 2-R: T(X100K) (c) Case 2-R: CO mole fraction
Fig. 3 Temperature distribution and CO mole fraction for Case 1-R and Case 2-R
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Fig. 4 Pathlines for Case 1-R and Case 2-R
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Table 3 Checklist of usual numerical simulation method for waste incinerators
Procedures Check list
Geometry « Simplification gf geometry for waste feeder and ash hopper
» Volume occupied by the waste bed
Mesh + Grid sensitivity
« Give enough cells near jet nozzles by investigating jet penetration
+ Profiles of combustion, evaporation and primary air
5 Inlet condition for |« Types and concentration of the products of incomplete combustion
oundary | e waste bed |- Effect of radiation interaction with the gas flow field
Condition + Use identical inlet condition in comparative studies
Wall Condition | Temperature or heat flux condition for refractories and membrane water wall
« Standard k-¢ model vs higher order models
Turbulence - ) . . .
Flow + Examine the jet penetration and the shape of recirculation zones
Models Reaction + Discrepancy between the reaction model and the actual reaction phenomena
Radiation » Heat imbalance caused by the inlet, i.e. the waste bed
- + Do not derive conclusions directly from temperature, species concentration or reaction
Visualization and . . ; .
Data analysis + Investigate the overall flow pattern using particle tracking
» Quantify the flow performance by residence time, mixing etc.
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