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Development of Approximate Simulation Model Aiming at Fast Evaluation

of Sintering Process

Synopsis :

Masami WAJIMA and Hideaki Soma

An approximate simulation model of sintering process has been developed. With this model, which is
self-concluded type, the calculation time is markedly shortened in comparison with that of conventional
theoretical model expressed by partial differential equations. Characteristics of bed permeability, which
are important at simulation with self-concluded model, has been studied by systematic sintering pot test.
Based on results of the test, statistical equations have been obtained and included in the model. These
equations give permeability resistance of each zone at sintering bed from raw materials and sintering condi-

tions.

As a result of verification of the model both by sintering pot test and sintering machine operation, it has
been confirmed that the model works effectively in practical use. The model can be used for evaluating and

controlling sintering operation in actual process.
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Fig. 2. Effect of various operating conditions on
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Fig. 3. Dependence of shape coefficient of heat
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(Calculated result by theoretical model®’).
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Table 1. Comparison between moving velocity
coefficient of coke combustion zone (CRQ)* and dry/
reaction zone (Cy)™* ™.

Coke content W, (—) Moisture content W, (—)
Conditions -
0.030 0.040 0.050 0 0,040 0.065
Cp, (em®/kg) Cs (em®/kg)
Cr./C2 -
1405 1050 879 872 665 615

* Theoretical equationsl) ** Theoretical model®

20

=
L
T [\ Testooc
2 w-‘\J
o0 .,
£ .. Tc=1100C
Q ‘~.. \
< ‘~.~~ .,
.~“~A\ )
5 [ QY
& Tc=1200C Q
o S°r '
[§]
=4
[
}7]
© 0 i ]
0 0.01 0.02 0.03

coke content (—)

Dpe=02cm W,=0.03 U=04m/s »=19X10"%kg/cm’
Fig. 4. Distributions of coke reaction at fixed
temperature (T,) on stationary states (Calculated
result by theoretical equations®).
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Table 2. Experimental conditions of raw mix.
1) Raw materials in mix

Raw materials Mix ratio (wt%)
Undersized ores 21-31
Pellet feed 7
Limonite ores 10-25
Soft hematite ores 10-13
Hard hematite ores 7-21
Limestone 9-17

2) Chemical composition

SHeN 5.0-58%
Al,03 1.5-1.9 %
Sinter Ca0 7.2 -10.6 %
MgO 1.1-1.2 %
Ca0/Si0, 1.3-1.9
—1 mm Mix Al,03/Si0, 0.16- 0.32
3)  Mix conditions for sintering
Mean size 1.5-3.3mm
Moisture content 5.0-8.0%
Coke content 3.0,3.3,3.6%
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Fig. 12. General flow chart of the model.
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F7:, BEESoE2RHERENIIY I 2 b - a Yy
T 5 b ORI KR 72 Bak I8 o m S & EBET LTV
fLL 7.

CORPARES I 2L —Ya yEFLEBRRBRBLY
FERIREE I X OREE LR, BEEERETHE TV E L
TIHIFERICM 2B I EHPHIRTE .

KEFNVIEZORENEE HOEREIIL2TEH I 4
YCOBEFNL AT MHEATETHY, PoTiRo
BT S SIS ¢ s ETHBEELOND.

i

iC 5
C;: V— > DHEITHEERE (ecm’/kg)
C,: 7 A H#k (keal/kg: deg)
Coui» Coi: TBIERE, BEMEILZL (keal/kg(wet, dry)-deg)
Cp, : Coke ¥t — v OEITERERLL (om®/kg)
C/S: ¥a#PE, CaO/SiO, (—)
D,.: 23— 7 ZRF1E (cm)
Fas: BAFEHE —1 mm &850 Al,05/Si0, (—)
G(p) : BEAN A EEEE (kg/cm2°min)
g EHERE (kg cm/kgf-min®)
AH,, : KEe4EEZ (keal/kg)
k(6) : Heat wave DTEIRIZHHE D HHREK (em/K), (9)RK
K, BEEbIEH (CGS Hifr), (12):ck %
MS : BEATERREMRT TR (cm)
n: RESHBEK T A—7—, (8)RiCXD
AP; : EF118%% (kgf/cm®)
Rep: KiFL A 7 VA (—)
Rins, Rep, Re:K 5% @0 A, 7%,
(kg/cm?* min)
T, T(y) : HXTTIRE, BESAEE (—),(9),(10)K
T°: X#ERE (K), T°=1473K
T,: a— 27 ARUSiRE (°C)
T,, T, : 7 AR, Pr7 2B (K, °C)
Tnax : Heat wave B i (K)
T,, T* : Bk, wHEFERE (K, °C)
i, {BEKIRE (°C)
U: &5 EE (22352:%) (em/min, m/s)
w; sV — v DHEFTHEE (cm/min)
V(6) : BilBR ERHE M (kg/cm®)
w: Bt (—)
W, W, :a2—27 25, BEFEKE (kg/kg)
W, W,_: %51, Pedir 28 (ke/ke)

HE R B

WP« BEREHE # KIS T A EKE (kg/kg)

Yy AY ¢ Tonae #2353 & L 72 Behind fIERE, T° 53T
O HAE (em)

4, AZ;: BB SOHEE, v— & (ecm)

a: BESAEBT A —F—, (8)RITLB

G BEIEPUFR D BT 2 -5 —, (12)Kic X3

e: BZERE (—)

6: B (min)

e T AKEE (kg/cm-min)

o> pg: BIEHE, TAEE (kg/cm®)

vi: V' OMATHE &7 A BEEE (EEEE) ot
(—), (LHRXicEs

RAF

iciV— > (0 FEERE, 1 KB, 2; - X
TG, 3; Rk, 4 BERSL (BERE))
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