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Abstract

Experimental studies have been performed to observe the basic phenomena of waste bed combustion in
MSW incinerator. A reduced scale apparatus was utilized to simulate the combustion behavior in real plant
with 1-dimensional transient behavior at the experimental setup, which uses wet cubic wood with ash content
as simulated waste. LHV (lower heating value) of solid fuel, fuel particle size and flow rate of combustion air
were taken as important parameters of the bed combustion. For the quantitative analysis, FPR (flame
propagation rate), TBT (total burn-out time) and PBT (particle burn-out time) was defined. LHV represent the
capability of heat release of the fuel, so that a higher LHV results in faster reaction rate of the fuel bed, which
is shown by higher FPR. Fuel particle size is related with surface area per unit mass as well as heat and mass -
transfer coefficient. As the particle size increases, the FPR decreases owing to decreasing specific surface area.
Air injection supplies oxygen to the reaction zone. However oversupply of combustion air increases

convection cooling of the bed and possibly extinguishes the flame.
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Fig. 1 Conceptual description of waste bed combustion
phenomens.
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Fig. 2 1-dimensional transient model of the waste bed
combustion phenomena.
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Fig. 3 Schematic diagram of the bed combustion
experimental apparatus.
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Table 1 Experimental condition for the selected cases.

Case LHV  gA137] 4487 #%
(keal/kg) (cm) (V/min)

1 2200 25 125
2 1600 2.5 125
3 1000 2.5 125
4 1600 1.0 125
5 1600 1.5 125
6 1600 2.0 125
7 1600 3.0 125

8 1600 2.0 10

9 1600 20 50
10 1600 20 200
11 1600 2.0 250
12 1600 2.0 300
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Fig. 4 Typical measurement result of the bed combustor
experiment (Case 4).
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Fig. 5 Measurement result of a bigger particle case
(Case 5).
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Fig. 6 Reconstructed temperature contour (Case 5).
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Fig. 7 Effect of LHV on FPR (Case 1, 2, 3).
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Fig. 10 Oxygen and temperature of the exhaust gas.

AMA o2 HYUH & FFo] AvAA A&
Ao Aae FEI 0% ) FIre] WolA A
A ¥& WS Bold, 94 Jl2e &% EG
wol ®87kA B (Fig 10 @). 371 FUFE
Ay ool mE oy EARR MAHL =9
EEE wol RAHAW, FQHEe F717F 200
Vmin & dolAHA 271 F719) HYFYLE
Aa7 A9 LEE YolAH QatAFY Aaw

T 10 %% £E0F 288 HUAY d4AR B
Ao} (Fig. 10(b)). ¥ A4F717} 300 Vmin o ©]
2 dfol g8 JZARZ sgo] ol &rA
AMEA R 2 ECTHER. 100).

Fig. 11 M e da F719 fF P 443
8 &9 TR 22 E}T} 200 Vmin SH el
A da WY St JuAR e oE A
e ol critical point o) °]27] A7A = F7 &
Bol FUETR A Fr)o ¢ 994G AARTUE
ARG A2 Fgol o} A& H¥ T A
7} ¥ A7) dEe] A4 Ay L7t FAEA H
2% 2 AE Ad o) EZE difel 4P YIR
H7} AAM 283 AL NI e Aok ¥
A Ao A& € 5 U

A

@ o w0 e e 0 W0 4
Fiow Mate of Gomb. Ax (¥min)

Fig. 11 Effect of flow rate of combustion air on FPR.
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