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1 1. Air Regulator 2. Flow Meter 3. Air Heater 4. Valve
i 5. Pressure Gauge 6. Oxidation Chamber 7. Valve |
8. Ash Collection Tank 8. Fly Ash Collection Vessel ;

Fig. 1. Schematic Diagram of the Air Controlled Oxidizer
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IFig. 2. Schematic Diagram of Oxidation Test Equipment.
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Fig. 3. Weight Gain-Time Curve for the Oxidation in Air
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dw/dt = 2.47 X 1066( RT ) mg/cm’-h at 20wt% increase
(300 T(C)<400) ~=—====m === (3)
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Fig. 4. Rate of Weight Gain versus 1000/T
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rate of Oz @ 042 £ /min = 0.42( £ /min)/22.4( ¢ /mole) = 0.01875 mole/min
rate of UsOg produced : 0.00375 mole/min = 3.1575 g/min
rate of heat generated @ 3.1575 g/min * 281 kcal/g = 887.25 kcal/min
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where C=XmCy
= sus 60 kg * 0.114 kcal/kg-K + DU(Bkg) * 0.043 kcal/kg-K
T is temp. chamber
m; is mass of input air = 24 /min *28.97g/22.4 ¢ = 0.002587 kg/min
Cp is heat capa. of air = 1/0035 kJ/kg-K/4.184 = 0.239 kcal/kg-K
T; is temp. of input air = 673 K
me is mass of output air = 0.002587 kg/min
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Q is heat generated = 281 kecal/g * 3.1575 g/min = 887.25 kcal/min

hye is natural convection coefficient in water = 14.34 kcal/m*-min-K
A is area of chamber = 1265 m°
Ty 1s temp. of water = 300 K
dT o
01.08—0.951T & )
T = 800 + 4%107% oo (6)
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