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Abstract — Combustion characteristics both of paper and sewage sludges have been studied in 2x@38niH fluid-
ized bed. The maximum temperature along the height was found and maintained near the surface of fluidized bed during the
combustion. The paper sludge containing water about 59.8% of water could be burned without auxiliary fuel, while the aux-
iliary fuel was required to incinerate the sewage sludge, which containing about 79.3% of water. The stable operation status
could be monitored by the mean pressure and the standard deviation of pressure fluctuation signal. The mean pressure near the
surface of fluidized bed decreased with the increase of sludge feed rate. On the other hand, the standard deviation of pressure
fluctuation increased with the increase of sludge feed rate. The emission of CO decreased with oxygen content in the flue gas,
while that of NQ increased with the oxygen content.
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2-1. A AR Fig. 2. Schematic diagram of air distributor and tuyere type nozzle.
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Table 1. Elementary analyses of paper and sewage sludges

Item Paper sludge Sewage sludge

C(%) 39.82 36.04

H(%) 453 6.48

O(%) 19.22 13.74
N(%) 0.7 5.6
S(%) 0.11 0.0
Cl(%) 0.02 0.44
Moisture(%o) 59.8 79.3
Ash(%) 35.6 37.7
HHV(kcal/kg-wet) 912 610
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Fig. 3. Historical trends of temperature with the variation of sludge

feed rate at the each height from air distributor. operation con-
ditions are referred to in Table 2.
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Table 2. Operation conditions of paper and sewage sludges combustion as shown in Fig. 3 and Fig. 4

Sludge type Interval Sludge feed ratg(Mg/h) Air flow rate F;, (Nmh) Auxiliary burner ;(liter/h)

Paper sludge A 60 72 ON
B 60 75 OFF
C 72 80 OFF
D 90 90 OFF
E 10z 90 OFF
F 40 70 ON
G 10z 90 ON
H Shut down
| Restart

Sewage sludge A 49 70 44
B' 70 80 54
c 80 83 70
D' 90 85 95
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case of combustion of paper and sewage sludges. sludge feed Fig. 6. Size distributions of (a) bottom ash and (b) fly ash from sewage
rate: 70 kg/h, air flow rate: 70 Nn/h. sludge incineration in the fluidized bed. W=80 kg/h, ;=70 liter/h.
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{b)
Fig. 7. Photographs of the fly ash of (a) paper and (b) sewage sludges.
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Fig. 11. Effect of oxygen content in the flue gas on the NOx emission in
16 case of sewage sludge incineration in the fludidized bed.
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A&7
dy : particle size [mm]
F,r :combustion air flow rate [NAh]
Fi  :auxiliary fuel flow rate [liter/h]
H : height from air distributor [m]

P(d)) : probability density for particle size, fil/mm]
W,  :sludge feed rate [kg/h]

Yeo : concentration of CO in the flue gas [ppm]
Yo, :concentration of oxygen in the flue gas [%)]
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