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Development of a 3-Dimensional Turbulent Reaction Computer program for
the Incineration of a Carbon Tetrachloride(CCl;) (I)
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ABSTRACT

In this study, it is investigated that the possibility of the numerical simulation for the incineration of
the hazardous material, carbon tetrachloride(CCl,). A 3-dimensional numerical technology is applied for
turbulent reacting flows of the full-scale Dow Chemical incinerator. The calculations are made by a
CRAY-2S, super computer. The major parameters considered in this study are kiln revolution rate
(rpm), filling ratio of the solid waste(f), burner injection velocity and angle, and turbulent air jets for
swirl. And the employed turbulent reaction model is the eddy break-up model which is a kind of fast
chemistry model assuming general equilibrium and used for a premixed flame.

The calculated flow fields are presented and discussed.

1) The presence of turbulent air nozzles for swirl gives rise to visible increase of the convective motion
over the region of the solid waste. This implies the possibility to enhance the mixing of the waste
with the surrounding air and thereby to reduce thermal and species stratification, which were reported
in a large rotary kiln operation.

2) Considering that the location of the recirculation region has a strong relation with the heating rate of
the solid waste, the control of the recirculation region by the burner injection angle is quite desirable
in the sense of the flexible design of the rotary kiln incinerator for a carbon tetrachloride.

3) Finally, it is found that the eddy break-up model is not suitable for carbon tetrachloride(CCl,)
because this model is not incorporated the flame inhibition trend due to the presence CCly
compound.
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Length (m) 10.7

Rotary Kiln Diameter (m) 3.2

Incinerator rpm 2.0

Circumferential Velocity

at the inner Wall(m/sec) 0.34

Fuel Composition(%) 9.2

Temperature(°K) 353.0

Gaseous Composition{ %) 2.8

Waste Temperature(°K) 353.0

Air  Composition( %) 88.0

Temperature(°K) 353.0

Burner 1 Total Axial Velocity(w)m/sec 20.0
(Top Burner) Tangential Velocity(u)m/sec -—0.074
Radial Velocity( 3 )m/sec —4,14

Turbulence Intensity(% ) 10.0
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Fuel Composition{% ) 9.5
Temperature(°K) 353.0
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Radial Velocity( 7 )m/sec —2.027
Turbulence Intensity(% ) 10.0
Jet Injection Angle Fuel 11° Toward
center
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