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Abstract—Two turbulent reaction models of the premixed CCl,/CHy/air mixture are successfully incorpo-
rated in a 3-dimensional computer program and is applied for Dow Chemical incinerator equipped with
two main off-center burners. The first reaction model is fast chemistry model(model 1), in which chemical
reaction is governed by the turbulent mixing itself. And the second one is nonequilibrium model(model
2), where the effect of the chemical kinetics due to the presence of CCl, is considered by the incorporation
of the burning velocity data of CCly. The second model not only shows the flame inhibition trend due
to the presence CCly compund, but also predicts qualitatively the vertical stratification of the CCl, concent-
ration appeared experimentally at the kiln exit. Other comparisions of two models are made in detail.
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Fig. 1. Dow Chemical Rotary Kiln Incinerator Facility
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Table 1. Expressions for the Diffusion Coefficients I', and Source Terms S, for a general Dependent Variable
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Table 2.Source Term Expression for Enthalpy and Species Mass Fraction
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Table 3. Inlet Stream Conditions

Length (m) 10.7
Rotary Kiln Diameter (m) 32
Incinerator rpm 2.0
Circumferential Velocity at the inner Wall (m/sec) 0.34
Fuel Composition (%) 9.2
Temperature (°K) 3530
Gaseous Composition (%) 2.8
Waste  Temperature (°K) 353.0
Air Composition (%) 88.0
Temperature (°K) 3530
Burner 1 Total Axial Velocity (W) m/sec 20.0
(Top Burner) Tangential Velocity(w) m/sec -0.074
Radial Velocity(v) m/sec —4.14
Turbulence Intensity (%) 10.0
Jet Injection Angle 11°Toward
center
4° down
Fuel Composition (%) 95
Temperature(°K) 353.0
Air Composition(%) 90.5
Temperature(°K) 353.0
Burner II Total Axial Velocity(W)m/sec 10.0
(Bottom Burner) Tangential Velocity(@)m/sec 0.037
Radial Velocity(v)m/sec —2.027
Turbulence Intensity (%) 10.0
Jet Injection Angle Fuel 11°Toward
Center
4° Down

o(0)=o(2n) an
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2=4,70 m

2=1.50 m

z=6. 50

Fig. 2. r-0 Plane Vector Plots for RIX0.18 at a Number of Axial Locations z=0.75, 1.50, 4.70, 6.50 m. (model
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Nomenciature

eff : effective

fu :fuel

g :gravity force(9.81 m/sec?)
h :enthalpy

k :turbulent kinetic energy
m :mass fraction

M :molecular weight

OX : oxygen
p :pressure
pr : product

r :radial coordinate

R :CCl/CH; molar ratio

s :stoichiometric oxidizer mass per unit mass of
fuel

: turbulent

: temperature

: tangential velocity

: radial velocity

: axial velocity

: axial coordinate

: thermal diffusivity

: equivalence ratio

: turbulent diffusion coefficient

: turbulent kinetic energy dissipation rate

: density

: general dependent variable

: tangential coordinate

: viscosity

: Schmidt number

: reaction time

4 Q" P 0T M RN < o5
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