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Modeling Approach of Solid Particle Bed for the Combustion

Environment Control

Hyungjun Ahn',

Sangmin Choi""

ABSTRACT

Various solid particle materials

are treated

in the industrial processes including

fixed-beds or moving grate beds, and modeling approaches have been widely applied to the
processes to predict and evaluate their performance. For this study, the modeling approach
was applied to iron ore sintering process with various improvement measures. Based on
the previous modeling approach, the changes and effects of the improvement measures
were discussed at the point of controlling the combustion environment in the bed.
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Fig. 1 Schematic diagram of bed simplification
with heat and mass transfer in a unit cell.
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Fig. 3 Progress of combustion in the sinter bed.
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Fig. 4 Concepts of measures to control combustio
n environment in the bed. (a) fuel substitution and
coke surface addition (solid conditions), (b) FGR a
nd additional gas injection (gas conditions)

A A v BAA(Eq. )T AHsle] Ay
B 14 AR th3t LtEL w©E wl u}
£ Kkinetic parameter®] ®W3k(k,), UAFA W
of mW& A B %L UF2 A 7t &
VE (ki k)@ WHSEWH(A, 59 WHIE T
3 rdd A bk e HkgdEy vbas 27

wgkel A9 FEvtse ex, f#F, 24 9

Wt whel AbskAle] FE=(C,) R OA|, 71A%



Al 463] KOSCO SYMPOSIUM % 532013 % FA =0 3]) 23

o
f
iz
i o

o?:-—n
o,

>,
o X

y F o
w of oo
g oo
r_YL g Olﬂ
o
%
S
lo

U s ol

g
‘L_“
o
_\|(_4
i)
e & 2
ol

it
AN o o o

Lignor i
1‘)1 ‘b o 9, '
5he
o
]
=
ol
o
fr
L3 re oy
ol
tlo ofit ox, [0 X

Jo
>
=
= of
In
0

B
2

Ay o
of
oot

X ool £ o
30
e

2 ofN i o T K @
o =
rJ
m
S 2
- B
il
&

2 i
lo [y
R |
éé
[
=3

-
ro
o

o
= &

__);l_t,l
2L o

oty g1
p
% &
"o e
ol o2 rIf
o Lii Lo o
B

p‘L

m
o

Ao mot oy o
d _10 _D,
N
Sz
+ =
o -
rﬂ: l">’
o
il jing
mg 2Ly
B
4 oo

« o mY Ok T
e
ox
2
oX,
olN
N
]
2
o>
et

p
s
%0,
uj

—

2 Z27 Wsgte] A9E Fi
Fig. 5(a)9 w7t~ A&=3ke
zZ

2 g 0 ey

(]

o=
B

r‘h = o -
R
X
re

off
¥ j?; (NN
- ox
>

3_
oo
&

e

=2
=
o
il
S,
N
e,
ko
il
o
do
-0,
3

_,d
o

=
o
i)
ol M .
AL
_O'L
> 2
b

o 2
@ rlu
=
Iyl
=

o = o
[

o
rr
= 1t

o

f
f
2o

ook
(Mo g

N,

B~
o,

f
>
2
o
2
r
B~
lo

e dpo
™

o 2

X
Ny
e
)
o
>
2
=
o
£
3
24 o,

¢
>
N
[
N
i

w0 mlo e fO Hr X v do o

oo oot — o o Mz @ po

e rir
¥
%o,
o

Reference

FGR 15%
Upper

FGR 15%,
& Injection Lower,

1 1 V— J
0 200 400 600 80 1000
Time(sec)

05 ES e Reduce 20%
@ _°F — Add 50%
go4F L
EosfF 1600 "~ mm O
Boof Ihcss ==
T 3 1000 N
o1 800 v;
g 600 .\
ob— . . 1 L . . Sl S
0 500 1000
Time(sec)

Fig. 5 Effects of gas conditions on the bed perfo
rmance. (a) flue gas recirculation (presented with
reference case), (b) oxygen enrichment, (c) gaseo
us fuel injection (LNG)
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