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Improvement of Working Surroundings in the
Industrial Waste Incinerator
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Abstract A lot of particulate matter and an offensive odor are emitted during the operations of an industrial
waste incinerator (IWI), especially pre_treatment and waste input processes. These pollutants affect the labor
efficiency of an operator. Therefore, in this study, we have studied the improvement of working surroundings in
the industrial waste incinerator by designing a new control system. A computational fluid dynamics has been
used to find the diffusion flows of air pollutants (mainly particles and odor) to the working surroundings of the
waste treatment complexes. The results obtained from the simulation analysis applied to the basic design on the
points (and/or site) and types of pollution control devices. When pollutant control devices are constructed, the
concentration of each pollutant at site 1 and 2 decreased about 83-97% for toluene, 48-72% for styrene, 75-87%
for xylene, and 23-36% for ammonia, respectively.

In addition, the PM-10 and TSP were decreased about 87% and 86% at site 3 (lower part of the waste input),
87% and 85% at site 4 (side part of the waste input), respectively. These indicated that the new control system
had an excellent performance of particulate matter and odor removal and it could be applied to other waste
treatment plant in place of an industrial waste incinerator.

Key Words : Industrial Waste Incinerator, Working Surroundings, Computational Fluid Dynamics,
Particulate Matter, Offensive Odor
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PREPROCESSING ; POSTPROCESSING | PROGRAM START

Grid Generation ; XY Plotting )

Hexahedral mesh H Animating Graphics [ S

Tetra mesh Visualization GRID GENERATION & INITIALIZATION
Structure/Unstructure Grids Graphics Tools to present the

CFD soiutions TIME ITERATION LOOP (only unsteady)

Inner lteration Loop

Solve Governing Equations
Apply Some Physical Models
Update Thermofluid Properties

MAIN PROCESSING i -l

Numerical Solutions of the Governing Equations NO
Abundant Database of a Variety of Fluids : Properties SRy
Turbulence Analysis : RANS, LES, DNS etc.

Radiation, Combustion, VOF method, Muitiphase Flows 1 Yes

convergence Check

Solution Algorithm : SIMPLE, SIMPLEC, PISO etc.
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Site & Concentrations(ppm, mg/nr’)
Pollutants 1 2 3 4 Standards Methods
Before | After | Before | After | Before | After | Before | After
Toluene 0.231 0.039 0.232 0.006 - - - - 100 ppm GC
Stylene 0.121 0.063 0.123 0.034 - - - - 50 ppm GC
Xylene 0.004 0.001 0.078 0.01 - - - - 100 ppm GC
MEK N.D N.D N.D N.D - - - - 200 ppm GC
NH;3 0.0183 | 0.0117 | 0.0212 | 0.0163 - - - - 25 ppm uv
PM-10 - - - - 8 1.04 6.06 0.78 2 mg/m’ o ZAH
HCHO - - - - 001 [ 001 | 003 [ 001 1 ppm ZAGEY
co - - - - L5 1.3 1.9 1.2 50 ppm | sHehatagd
CO; - - - - 254 132 277 150 5000 ppm NDIR
S0, - - - - ND | ND | ND | ND 2 ppm NDIR
NOx - - - - N.D N.D ND N.D 3 ppm NDIR
TSP - - - - 825 1.12 9.77 1.45 10 mg/m’ o 2 2
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