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ABSTRACT

In order to reduce emission of air pollutants from spot incineration, it is required to develope the combustion chamber
of small wastes incinerator having high combustion efficiency. The characteristics of combustion of the incinerator with
combustion chamber having tangential angels with surface of 45° of air supply nozzles were studied in accordance with
non-grate, fixed-grate and shaking-grate in the combustion chamber. Combustion conditions were evaluated with
combustion efficiency, emission of hazardous gases, temperatures, ignition loss of ash and so on. Combustion
efficiencies were shown 73.9% for non-gate, 81.1% for fixed-grate and 89.0% for shaking-grate. Emissions of CO were
revealed 652 ppm for non-grate, 273 ppm for fixed-grate and 224 for shaking-grate. Comprehensively evaluated,
combustion conditions got better in order of shaking-grate, fixed-grate and non-grate. This study suggests that small
wastes incinerator should have shaking- or fixed-grate in combustion chamber to get better combustion condition even

though at expensive cost of manufacturing.
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Fig. 2. Picture of shaking-grate.
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Table 1. Specification of the test incinerator & air pollution
control equipments

Table 2. Combustion characteristics with non-grate, fixed grate
and shaking grate

Classification

Grate type Non, fixed and shaking

Grate material SUS 304

Capacity 45 kghr

First combustion 045 m’

chamber vol. (9600 X 1600 mm)

Incinerator Second combustion 0.12 m®

chamber vol. (400400 <800 mm)

Burmer Light-oil burner(4 I/hr)

Retention time 1.05 sec

Blower ED Fan (15 m*min X
250 mmAq X 2HP)

Cooling type Water cooling
Capacity 66.6 m’/min(at 820°C)
Size 6600 X 1520 mm

Cyclone
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fixed-  shaking-
non-grate

grate grate
Efficiency(%) 73.9 81.1 89.0
Ambient temperature(°C) 25.0 26.0 25.1
Stack temperature(°C) 113 150 137
Combustion chamber 560-780 600-810  550-840
temperature(°C)
Ox(%) 1.1 0.8 0.9
CO(ppm) 652 273 224
COy(%) 5.83 7.95 7.26
NOx(ppm) 40.7 48.0 45.0
SOx(ppm) 0.0 0.0 0.0
Turbidity 0-1 0 0
Ignition loss of ash(%) 8.5 8.0 6.8

*All values are average calculated for five samples.
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Fig. 3. Differences in efficiency, ignition loss of ash and level of
CO emission with grate type.
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