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Analysis of Sintering Process of Ores by a Gas Velocity Distribution Model
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Synopsis:

A model for sintering process has been developed and used to analyze the sintering operation and the

response time of sintering process to a step—wise change in the pallet speed and the bed height.

The un-

known parameters are estimated by measuring the gas velocity at 4 points on the sinter strand.
(1) The ratio of (flame front speed)/(gas velocity) decreases by increasing coke content and coke diam-

eter.
keep the flame front speed constant.

Therefore when they are increased, it is necessary to increase the suction gas velocity in order to
Consequently it leads to the increase in the quantity of heat transfer

from the sinter to the gas at the cooling stage resulting in the rise in the cooling rate.

(2) As to the unsteady state of sintering process caused by a step—wise change in the pallet speed and the
bed height, the results of model calculation and the actual plant test show a good agreement to some extent.
It is confirmed that the model is also valid for the analysis of the unsteady state of sintering process.
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Fig. 1. Schematic diagram of sintering bed.
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Fig. 3. Relation between L, and suction gas
volume.
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Table 1. Conditions for model calculation.
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Fig. 4. Relation between coke content and XKF.
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Fig. 5. Effect of XKF on the relation between
L, and suction gas volume.

Fig. 5 R L 7. 5E&ME4A Table 1 iwr3. Zhnm
DEERESE TR Lo E2RB| 4 AWE & OBIfRIX XKF ©
Vb, BBET AL 2 — 7 ABRAHC X ) BRIE K, BE
FRESET R Le x— BT 502 — 7 ABER
REVEEXVSELOREXVEL TR E2bh 5.
BWORED S & CTHEREET A Lo 12CHRA X b (35)
AD Loz bhb.

PS-H* | XKB
Lo:—Z—-WF.{[l_'_ (m—1) -;YF]'RNEN
+RGEN} sreennneinens (85)

1.0 1.3 1.6 1.9 2.2
Coke mean size{mm)

Fig. 6. Relation between coke mean size and
XKF obtained from actual plant tests.

@K, =—7AfiFkE EF (XKF 2MEFT
%) XRBHEE, BEHOEYRTIEH XKB/XKF,
RV, bAE—=F PS, ¥IUBE H »—EDOLEHT
T, BERSET A Ly ¥ —TCHERET 5 0D b 5
HUVCITRBE OB L A HFE (Reeny Rnen OET)T5
DEDOHBH T Edbn5. Thiiz—27 ARG EFR
CERE A AMELHINT 2RRAEEL GRS

Fig. 6 WRgEFEFABR TR ORI XKF L =a—7 AR
REDOBEFEYTT. XKF 32— 7 ARGHORK LT
2 — 7 AREOHEAC LOTHETFT 5. 2—27 2ARE
DOHERIL2— 7 ARFBEBROBALXBE, Flha—27 2R
LA O RINTRBER COMBRE K T B LHEH
Ih, BENC =z — 27 ADBREEEEIMETT5. Zhh
2 — 7 ADRBEHEKRD B\ ITEEA T I >T XKF
METTAERRREEZ bhb. IBIEHELYERK
LT3 X5 RERE, SN&HREDRVCEERT
LB TREDEN 2 — 7 ADRBEC K E e ERX R
FFT o b, a— 272 ADNREESHIET TR IER
B, MRt d XKF ~OFERTFEELLRS.

2— 7 AREER IV 2 — 7 RFROMKR X OTHE
fEgL D FeO B|EN EATHWI E3HILATVS. &
i BHRREEEEO ERWVI X A ~< & 1 b OEREE
REOHREE LI, HHEEO ERCIB= 7524
FOBFRBEAHOHRDNKESFLEL TR EELD
hTwb. BHEEN ERTIBRHIARDLITE LD
ho. BERLEL S 2 — 2 AORARE X UORED
Wnc v XKF 3§ T1%. TOBEF7v—2a7n0 v
b oA Y= FE—EBREOLDIIIRE BE LT NE



1670 g & M

& 70 £ (1984) Hl45

Table 2. Standard conditions for model calculation.
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Fig. 8. Changes of calculated and measured gas
flow rate at 4 points on the sinter strand accom-
panied by a decrease in the pallet speed.
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Fig. 9. Changes of calculated and measured gas
flow rate at 4 points on the sinter strand accom-
panied by a decrease in the bed height.

£ M E CORBSRERICHEY T o ER%C AT » TR
CHEMLZOBIZ vy b A Y- FETOHAE L RALE
I B\ WCTHEETHS. LrLETAEREE
ERABRBER LT EAERIEER LTIV, Chiz
REFANASS A —2DOREEERA VS 1 VETELHE
bRE-FEEEAVCT WL B IOEBRBRCOBE

Model calculation g
PS:1.9=1.7 (m/min) S—=
sc
—28000 9300 Sms
O T =
% 7600 8500 £ o
= 2 g
7200 =3
—45 Sy Measured suctlon/_iesoo =2
£ ~/' gas volume _~ r3600
TaQF S~< ]
S 4100 iR —
= ‘/— <3200 <
_~"Tas =S
+2800 2
=z
—2400
SE
I 1 1 1 1 1\

Time { min)

Fig. 10. Changes of calculated TQ, TQF, TQB,
L, and measured suction gas volume and L,
accompanied by a decrease in the pallet speed.
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Fig. 11. Changes of calculated TQ, TQF, TQB,
L, and measured suction gas volume and L, accom-
panied by a decrease in the bed height.
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BMEER L TN AR RTZETHD. 0kt
BAREFATIRE6), @NRTHELBRS.

8Q /0x<0  (0Sx<TLy) wweveereerseeeseeneenans (36)
0Q/3x>0 (Lo<x§_Ml) (37)

BN RITEWHLT 55, 0=x<L, T(36) XxiHR
TEHEEAILG RO LI BEEINS.

{1‘(“ (m—1) %}'RNEN_RGEN>O """ (38)

Table 2 DFHELHTCORNELHWRLTE D, A7
AMEFE T S ERFEBC TRMOBESABE SRS,

Table 2 D&HTC 6Q/0PS 13 0<x<L, T 2.66
(x=0)~0.17(x=L,), Lyx<Ml G —0.05(x=Ly)~
—9.30(x=Ml) rE/L, BEAFE X vy PAE—F
BT X Y BEAICET LHEM TN 5. HcHg
il CoOREIBEBLLAFL L.

—7 8Q/0H i1 0=x<L, © —125(x=0)~—8(x=
Ly, Ly=x<Ml T —34(x=L¢)~—-57(x=MI]) L%
kL, BEOETI X T NToOME CREIBEITEM
T 5. FRAEEMESECR T 0Q/0H 11 —125(x=
0) 75 —30(x=10) ~L K& BT HH, ZHhIIBE
BIETW X A MaE CORSIBE I L H 7 v
—AT7BrVI - AE—FAEL, BRIEROK VRS
WO (Ye—Ye) NREHICIAAT 2700 THS. TR
BLLCTEBEETC XS TOF omihal, &%
Bl AmBEoIMTIER TOB ofimciks<.

7t 8Q/oPS r 6Q/0H 13 x=Ly, THRERTH
H ShIEG9, @OXTTRERB I HIE6), BNHK
R LT 9Q/0x HARBHETH BB THS. (8)Km
bEbhs 0Q/0x L(ANX»rbBEBRhS 0Q/0x 11,
Ryen=Reeny DB DOHR x=Ly KRB T—FKT 5.
D% b, Ryen>=Rcen DEHT TR 8Q/0x 1k x=1L,
CRWTRERE L 705,

0Q /aPS—(3Q /ox) - (3x/3PS)
3Q/3H= (aQ_/ax).(ax/aH) ..(4())

5. & =

BERERE R A 4 TR L-BOEED b, BEESE T
R, BESAlcEORENTREL e T VAR L, Bk
BEEBRNT R L OSBRSS 7w« A DB BA T 5 R
MiEfrok.

1) BEfEERRD 2 — 7 ADEEH-E L ORRORA
IV BMNEEII-DOZ7v—LT7r YV« AY— Nk
EFT5. Zhixz—7 ARGHOBINC X b BEEH C
OBFRBEMETT5 LHEMIH, o2 -7 ANED
MR XY a2 -7 20 EEBEIEAT L0, #HER
ELTCa—7 ADRBEEENMET T2 EE L b h
5.
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BESMETAC LDBEELEE S » w2 0N 1673 -

2) k1) oFEh»b, 22— 7 ARESHD B ILR
BREWAILEZEE, 7v—27aVt - A¥— FH—
BB DTIIREBEDOHEMALETHD, ZhiT
IO THIHBRECOBKB» L F ABADE 2 & 1
L, BHAEESL EATLEEZ RS,

8) Rvy b AY— FETX ) R5IRBE LA T
ET UBkREI N T 5. 2otk flc®EL
V. R by P AE - METEBROSRG| 7 AREOE/
.

4) BRETE X% £%5]|7 AHEO BN E
Bl coOBRSIREOHEMCESL . ZhiXBREETEDS
KBEMEB TORSREOHMZ X h, BRIEHOK
EVREEFRORSRINCIERL, BRELTREMTD
BB H ARMBEDOHEMINE L 2B DTHA.

i =1
FFS§:7v—snvmvt - 28— F (m/min)
FBS: 7V —AEA~fLYVF - 2E=F (m/min)
H:BE (m)
Ly:7v—avmvb - 7V —viBgERBTHZ

FlETHMET, BEXEA»DOFHE (m)
Mi: g0 E < (m)
mo: B LR OB KEHIE ROk (—)
niVvA I AREBRT IV EELER (=)
PS: 21y b AE—F (m/min)
Q : WEIR#E (Nm/min)
01, Q2, 03, Q4 : x1, x2, x3, x4 OB TOHKF]

AR (Nm/min)
Rgpos Rnens Roen @ T ERBERE T, MRBEH,

BER#HO&£BIEHER

(mmAq-min”-m~-(#z+1)

TO : &8k 2R E (Nm3/min)
TQF: BethseTH Ly XAl codky 2t ®
(Nm3/min)

TQB: BEfEwETH Ly Xl codky 2 ilE
(Nm3/min)

t o ERR ( min)
W : BefssotE (m)
XKF, XKB: rhFh7v—2s7uv} - AV

BIVCTZ7V—AE~fvY N2 - FEERIA

HE O RMER (=)
x B KENBL O (m)
x1, x2, x3, x4 : FRKEMHSOEBE (m)
Jri B ERE D7 VAT R Y L - TV =Y

¥ OB (m)
IR EEBREEAL IV —AEAI VY - U=V

¥ COEE (m)
AL - 5/ e (m)
4P BB A (mmAq)
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