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Combustion Characteristics of RDF in a 30kg/hr Scale Pyrolysis
Melting Incinerator

Byoung-I1 Jeon”,

Sang-Uk Park”, Dong-Hun Shin”,

ABSTRACT

Tae-Woo Ryu™,

Jung-Ho Hwang™

In this study, we investigated characteristics of a gas flow and a combustion property
during the combustion of a RDF in a pyrolysis melting incinerator with disposal rate of

30 kg/hr.

The RDF was pyrolyzed through the pyrolysis chamber at 600°C of the

chamber surface without oxygen condition. The pyrolysis gas was injected in the

combustion chamber.

It was burmed by means of the staged combustion that was

Injecting secondary and tertiary air in the combustor. We measured the temperatures
and the gas components in the combustion chamber while maintaining the air-fuel ratio
of 1.3. Finally, we confirm that additional air injection, secondary and tertiary air ratio,
was the most important factor to reduce NOx.

Key Words :

7l &
RDF : refuse derived fuel
HHYV ! high heating value

@ ! equivalence ratio
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NOx
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ppm

Pyrolysis melting incinerator, Secondary air injection, NOx
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Pyrolysis Chamber

Fig. 1 Schematic diagram of experimental setup
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Fig. 4 Picture of RDF
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Table 1 Characteristics of RDF

Proximate analysis RDF(wt, %)

Moisture 36
Volatile matter 76.4
Fixed carbon 11
Ash 9
Ultimate analysis RDF(wt, %)
C 549
H 7.13
0 18.18
N 0.06
S 0
Calorific value RDF(kcal/kg)
LHV 5691.83

Table 2 Proportion of air

Primary Air Se:)i:iifry Se;oi:ii;ry Tertiary Air
Case 1 0.684 0.308 0.308 0.00
Case 2 0.753 0.2735 0.2735 0.00
Case 3 0.753 0.1685 0.1685 0.21
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Table 3 Concentrations of combustion gas with measurement positions
Position Casel Case2 Case3
Port | peiostemy | 02900 | (S0 | BOX 1 0x09%) o) | ooy | 026 | oy | e
-18 7.19 1588 166 2.1 >10000 253 1.3 0 4
-9 0.74 >10000 24 >10000 314 1 1229 4
1 0 0.86 >10000 27.2 3.1 954 296 04 550 6
1.24 >10000 18 0.3 13561 255 06 273 13
18 1.02 >10000 224 1.2 306 432 4.8 183 12
-18 3.67 0 221 39 400 195 18 506 3
-9 2.47 0 21.8 5.1 378 188 2.5 356 21
2 0 5.78 0 11.2 35 544 186 73 216 36
1.94 >10000 18 2.26 685 172 0 453 53
18 6.36 >10000 6.4 1.44 656 182 02 376 163
-18 44 881 59 0.9 519 129 2.2 301 8
-9 1.65 >10000 284 4.9 415 167 78 247 15
3 0 3.03 >10000 18 0.3 509 17 24 325 8
9 3.02 >10000 12 0.6 586 117 3.8 331 26
18 24 >10000 11 539 155 26 313 8
Table 4 Surface area averaged concentrations of combustion gas
Case 1 Case 2 Case 3
Port | 000 | (O | NOX e | €O ] NOx g g 1 CO ) NOx
(ppm) (ppm) {(ppm) (ppm) {ppm) (ppm)
1 2.94 7352.30 51.64 2.04 5280.82 321.55 2.20 326.34 8.07
4.14 4763.70 1593 3.04 529.89 185.63 1.38 41857 69.85
3.04 7128.77 29.41 245 518.84 136.09 3.50 302.03 12.04
HAE Wolde & 4 Ak port 29 ASE B 3, BT B4 A FE Augon weg
W22k 717 Bolztel whet Bebd daEd ¢ 4 Aok Fig 128 CO9 BEE UguEd
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CO¢l %7} 00] ®& & & v} aARt 59 1A COZF #A FAFHAD. A 22 F-7]
G 93 Uymx g ErE AA 77 7t #Y4H port 2014 CO2l H=7F wold g &
9 &4 WHAE vlolgs ¢ & Uk Fig 102 F doen, 7 2 &9 port 3904 COY FE
4 $1A¥ NOx9 ¥5= JVepdo "Afzdoz 71 74F %A SAPOE case 1T A4 A%
NOxe| Aol Ags & 4= Uk AT o= o] FA4HE & 4 Atk Port 1ol A HAA <}
Azt AGE o] T Gol Yojuk AFAS T WA AN HolH YoA g oe
X9 O, ¥529 CO BEE E3) AAa <= 9} = CO9 =7t 71719 &4 HAE Holgs s
Figure 11~132 case 2 9419 ¢4 7}~ = YErdTth Fig. 132 Aol ul2 NOx9 ¥ =
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St 27

= A 58e 2 5 3l

=

2 wolAE gt
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32 veldtl Case 19 H&] o= AT A%
7} o] Fol el wil NOx7} Zo] gl 2
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