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Numerical simulation of combustion and arch structure in MSW incinerator
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Abstract The phenomena of ignition delay, incomplete combustion and high carbon content in residual
ash are common problems encountered in incinerators burning high moisture wastes. In order to solve these prob-
lems, a coupling approach of FLIC and FLUENT was applied in the simulation of in-bed combustion and out-of-
bed burnout. The impact of rear furnace arch height and deflector on the burnout characteristics was investigated
by a series of numerical simulations, and improved designs were proposed. The comparison of radiation intensity
from the furnace arch, mass fraction of volatiles and temperature along the direction of grate length and the veloc-
ity vector diagram, between the original design and the new scheme of furnace arch and deflector, was per-
formed. It comes to the conclusion that either reducing the rear arch height or using deflector can put the ignition
distance forward. With the methods mentioned above, the result shows that the distance of ignition is shortened
by 1.1 m.
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Fig. 1  Schematic diagram of incinerator
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Fig. 2 Schematic diagram of original incinerator
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Fig. 3 Simulation results of original incinerator bedtop

& TSR [ AR VP A B D il ) 0 A, B
PARNBELEY G, 7K 3 AE 7 N 1) S AR [
B 5 — R AN AL A SR A R B e 28k, Bifi
JE UG AR R P BE R A BRI kb, BEIOR
i, W3 AT DR )2 2 TE A Y IR B A K 43
78K FER Gy 5 R T AW T & . T
P Lo W 8 20, Gy ¥ R W LAY 1 SE R, A Be TRt
SRR i R B R B, Bl R A R R
ke AEHEK R 2/3 Zodh, SRR A i
{H1 040 K I [EAH B T & K R 80 B = el
%, IR B dre e T BE A I RD S T A, BEE R
SR TE B AR R 2 328 T AURH T T BB A1
XoF 7 4) 1 A L 8 P 52 30 0 e e R R SR R AR
3.1.3 AR, EMER

(5] 4 J2 PRJZ 3R HAH S AR 4310 T o 550
WHER B 7 1 (9 4 A T, BB T 3R AKOR AR, K
ATEHER 7.8 m Ab, 28 R BRA FEAGE R, FE
HE 1.9 m ZeA5 kb, ARSI b 5 ¥ Kk 43 1T
FC H, F1CO B 1 A0 RBE (15 00k B 2
JRIBEAR 2 LT 2R 0, Bl J5 PRk [l 2] b e B, 7



4194 5

BB ¥R

PiHE6.2 m A2 45 C, H, FI CO HELES 2 N0 | LYy
B oy KER, ¢ H F CO By & 4im, bl
IR 1 5 BRI e R (R4 T, A i TR,
0, WRJE R TR, BLie, RN A1, 0, 1k
JEZH LT R IR BRI, LA, IR)Z 2w A
S CO, FZRIEFHE K431t FA R 7, 7
B3R IR AR B Fr

0.45

5>

o

|||||

% T4 28 42 56 7 84 98 112
FPHEREE(m)
P4 RZREAS SRS 530

Fig. 4 Mass fraction distribution of flue gas over bedtop
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Fig. 5 Schematic diagrams of furnace arch
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Fig. 7 Mass fraction distribution of volatile

in the direction of grate length
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