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Abstract: Incinerators generally emit pollutants such as NOx and CO during the combustion process. In this paper,
pollutant emissions and temperature distributions were studied in a simulated incinerator with a reversed (relative
to the flue gas flow) secondary air injection system. The experiments were performed by using a lab-scale furnace
in order to evaluate the effects of the injection location, direction and flow rate of secondary air jets. The emission
of NOx was lower in the case of reversed secondary air injection than in the case of cross injection, due to the
recirculation and mixing of the exhaust gas. In the reversed air injection cases, thermal NOx emissions decreased
as secondary air ratio increased from 30 to 60 and slightly increased at secondary air ratios higher than 60. In
most cases, CO emissions were not detected except for a few reversed secondary air injection cases, in which cases
CO concentrations below 2ppm were observed.
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Table 1 Experimental condition Table 3 Summary of experimental results
Variable Unit Value 2™ air 13t:nd NOx | co | Max. | Min. | Stdev.
- direction |air ratio temp. | temp. | temp.
Total air [lpm] 110 ) i (ppm]| [ppm] | (oc] | c] | [
Total fuel (LPG) [lpm] 7030 | 146 | 0 | 1192|1012 ] 43
Excess air ratio % 60:40 | 88 0 |1226|1005| 52
Horizontal 50:50 57 0 1224 | 1030 47
Table 2 Cases of experiment oM 40:60 | 45 0 1187 | 1033 38
2" air 1%t:omd Nozzle Nozzle 2" air 30:70 | 39 0 1148 | 1017 36
direction | air ratio | diameter | number | velocity 20:80 | 49 0 1149 | 1022 35
- [%:%] [mm] [EA] [m/s] 70:30 | 44 0 1150 | 941 55
20:30 65 60:40 | 34 | 0 | 1109|1002 | 27
50:50 24 0 1110 | 1016 26
0049 >4 Vertical | 4060 | 18 | o | 1111 ] 984 | 38
Horizontal |0 6.0 Left 4 | 130 3070 | 22 | 1 | 1113 | 938 | sa
orizonta . - .
40:60 Right: 5 16.2
20:80 25 2 1113 | 946 55
30:70 19.5
20:80 23.0
7030 25.9 60:40, 50:50, 40:60, 30:70, 20:807}4] WA 3} =
60:40 37.7 Zﬂoﬂ T’E}% 7]'_)5_9]' %E% 1.%_ %%i Xﬁ%iﬂ- :éi
50:50 51.9 10327k Hraks Aol ARgsiieh A3z
Vertical 3.0 Top: 2
40:60 P 64.8 < Table 29 YER ST
30:70 77.8 .
20:80 92.0 3. A9 2ot & B9
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Fig. 7 Temperature contour of 3 cases
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