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Numerical Simulation for the Improvement of Complex Incinerator
Young Gun Go, Changkook Ryu, Sangmin Choi

ABSTRACT

Using the CFD method, we investigated the combustion characteristics of grate-rotary
kiln incinerator through the residence time, path line of flow and distributions of
temperature and CO mass fraction according to the shape of mixing chamber and the
existence and nonexistence of baffle at the exit of bypass duct. The results show that
the tlow mixing and residence time could be variable according to the shape of mixing
chamber and baffle, and we could know the temperature in the mixing chamber could
increase too high if the combustion process on the grate retarded.
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Fig 1. Schematic diagram of incinerator
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Fig 2. Combustion rate on the grate
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Fig. 3 Results of Case 1t on the symmetry plane; (a) Temperature distribustion[’C], (b) CO

mass fraction, (¢) Path line,
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Fig. 4 Results of Case 2 on the symmetry plane;: (a) Temperature distribustion[TC], (b} CO
mass fraction, (¢) Path line, (d) Residence timels] from mixing chamber to the exit
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Fig. 5 Results of Case 3 on the symmetry plane; (a) Temperature distribustion[T], (b) CO
mass fraction, (¢) Path line, (d) Residence timels] from mixing chamber to the exit

plAR e At 3ol 7] HA ¥x xE (de & ‘@V‘OM FAhdolM e Aavtad A

& wh EPAAA Kol ¥ AL REES U Zoinh 3@ ARALE

Aol Al EFAAY FAV L 457z wtoluls HEE wAtL AN &

é:'c Wollde #3599 'é‘é} A7tAE FHEAZEe] 22 olstzE WA Llslm g

o1k 4 qlem, £ FAxHY AeFYTE 2o FALHAMY
AAAA F2E §¥ 87t Qdrh

FN'

# e Ao

mlo

717 %’48}] PR P
5“’ 155033‘{: N3 dgo] aA tZHoM
: ¥ o —F’rs’:ﬂ FolAA I
ALt a0l AfFAle]l FolEA HY 1 +
v F R 4*”%30}21 @A o, Fig.

3.2 Case 2
Case 18] &4 &3REdA 47e Ao

?9‘-“_9‘(&1&1‘



162 #2538 KOSCO SYMPOSIUM &3

. Fig. 49} (@& =2¥
13 dade 2R H5A
233 ik o)RAL EHE ALS S50 9
o woldl2 HERZ wAyrte §3¥o £4F
3 oR 98 darhart 13 AideA A FE
B Azl Eojur] wiieltd, FAAHoA Y
H9 LEREIE Case 19 vlg ¥d% &
Wi gles o wWEL gldi violdgx HE
oM o= FFo] 2AEYU WEd FHALA
e AEd Aol FAxFy] @il 1y
U Fig 4. (©)oA] BXo] vlojds HEE uhA
Uer darztart EF4d2 #2571 =HA €7
g E THATE ol =2 REAA o7
3 & Aed dgo] EA%Y. EFAA T
24 EFNA dartart AfFce BT
48472 Case 19] His] Tolwton 2% o]sl
AV davtae] Bl gE FEUT

3.3 Case 3

oo

%olt} Fig. 58 ¥4 A2 9] 13 dAiaz 3
A2oMe 25 B¥ 2 CO X+ Case 29
dlezdith, 2y FdAdolrMe] 2P T
Case 10|} Case 2} w8l 92 83 ¥4
g Ag 8d ¢ givh o)y wlolda HEE
WAL E dAi7tAart 283 FHE0R AR
i o o2 e THAHAA s o
b ast RAEO EFAH Tl B4 vopAs] o
Folgh =% = e} wjEo] o8 Arle
Ae3 godo] gl7] Wi FAARN dd AH
of #dg f5o] AA HAHY F27 HoAHA
7} wtolth. o7 uholdlx HEES WA
AirtaE HARE B s diavtas &
g EEEHY 2o TR E
27 wio] AfFAzte] EREA R A v
Aol g WAV eade woldo. Fig
5(E BY A FdaHMY Akt
o Ht HFANE 5722 Case 1 I Case 2
of Hld & 1x ol EAeH HA AFANE
2z o)iol7l Wi AFAYL SHAE #E
Al e

3.3 Case 4

Case 3904 wlolsfa HEZ wiUter da
7b27b ERALAA EFol HEF &7 A8
Case 49 WEE HA5%ch Fig 6. (a)9

0.20+
0.18 < A
0.164
0.144 1
0124
0.10
0.08 4

o o
g

0.02 4

Probability density of combustion gas

! e i
o] 5 10 15 20 25
Residence time [s)

g

(b)

Fig. 6 Results of Case 4 on the symmetry
plane; (a) Path line, (b) Residence time from
the mixing chamber to the exit

gaehel g B B4y €A77 Case
39 wlsfA Wol FriElon}; ol s WE g
o] Aed o od FEIF FolHA Ha &
EEEXE 29 adv £2¥ S $da
Ay Ax7tA HBALNE 5022 Case 30 v
3 SoEA "ol



A 258 KOSC 0 5YMPOSIUM A 163

ok
itted

X 1o o

gAY 4w wiE {5, nfolm~
RES HHNA Gt 2ol ddolge
Ho 2 —15?_,_9] Bzt A8 gon &
= :'rrL -‘l“i“— 9)0(‘01 1 AlAE Cglﬁd]A Ey
b 2h 8()0( ﬂfi 6«‘:‘{1 257 8
A9 8749 ot ;
sk b2y 14 oa)uqon;q %.a@ °i.’a:~§% 7 4)
31 EER Hojrby]
Mg Zeo ey gl } Bl
2ol A kA ahys 101/}_~L TGl
a7b olstol 7] wite] FHE 2
ﬂfﬂ o}¥= Case 3oAlzt 5
TR AFAEE S A 3
EFHoN A Holgx HE
=3 HHARE e
w29 i Ee §5o uf:
=z WEo] g Aol &
2 giz A% Wrtay i}%-/q.
wZoh wEol glg AeolE ERARE A
U fEol &2 HAAE wdsA of&smz

e
o2
i

N

=
o
- 0"
4

OEN rs.
‘r

,,
‘o
oEEL 2
o

>~

B
oX o - L
to o H

;
1

4

=3

e
,

to

e

o

_E_
o
== Ty
Jo
b 0§17
f‘:i o 7
Ooox &
2
ol
oo B
Ly o
B L

}*"1 HFAZEe] Zzbstch @R Uy g
L5 9H0~1050T ol A vk dHto) A9 F35 o)
&3] o} QHEl 7] wj o] R Ao B It EO7
Heol Ayt gl ém 2onbeboll A kg o)
ARL HHE &9 éé}éiﬂ oEx Wwg
wa} ghgol AT Gojtth wrel Al #®y)
% 440t =oAd Fdag OWOM gL o
&b ol R oA Y HHRE FUHEE vy
By o Ho FARdNE S5 THA4
ol FA %7l Wi B UM‘E‘O] gl
w7t S el 2t vE Eold £ e

2R Felsfor & zlejut

(1] 49, Ags) A28 &7, 378749
7] A& 5‘# &g ¢ 5"" 2000, pp. 2-9

{21 The CFD reports of Houthalen Belgium
plant, 2001,

[31 C. Ryu, D. Shin and §. Choi, Combined
Bed Combustion and Gas Flow Simulation for
a Grate Type Incinerator, Journal of Air and
Waste Management Association, Vol. 52, no. 2,
2002, pp.188-197

[41 C. Ryu, D. Shin and S. Choi, Bed

Combustion and Gas Flow Model for MSW
Incinerator, Progress in Computational Fluid
Dynamics, Vol. 1, 2001, pp.141-148

[5] Jones, W.P. and Lindstedt, Global Reaction
Schemes for Hydrocarbon Combustion,

Combustion and Flame, Vol 73, 1988,

pp.233~249

6] F#38=, AFE A4 978 F da9 &
=

5‘

u Tr% 6}] 4, KOSCO Symposiu



