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Abstract

Through a practical production situation, material balance and heat balance of sintering material
were calculated. The ratio of solid fuel additives in theory was 4.9%, 4.3% and 3.7% from top to
bottom. Then, heat-balanced sintering method was proposed. Numerical simulation is conducted
by CFDs, and experimental verification is settled by sintering cup. Comparing the proposed heat-
balanced sintering method with normal sintering method, sinter yield, utilization coefficient, the
strength of drum, the solid fuel consumption and particle size effects are studied. New method re-
duced the consumption of solid fuel, meanwhile improved utilization coefficient and sinter yield,
and increased the drum strength.
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Figure 1. Heat distribution of sintering material layer
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Table 1. Chemical reactions of gas solid phase
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Table 2. Simulation parameter table of sintering process

"2 REKRRRUSEHR

SRR SHE
BHZ 1 (mm) 600
BHZ B B (mm) 400
B4 3
#—JZ: C,=0.8446-2.10236x10 "t +2.92134x10°t’
H#(1/gK) $F: C,=0.92283-3.361x10t+1.16091x10°t*
=JZ: C,=121865-337x10"t+1.13866x10°t’
#—JF: 99.453
AL g (kJ/mol) B JFE: 122.325
=2 128485
H—J2: 1.461x10°
PEINRLE NI HJFE: 2.34x10°
H=J2: 1.58x10°
H—F: 1.48 x 107
FEHTA 7 (k/s) HJR: 3.74 % 10°
#=F: 518 x10°
FLER = 0.41. 035, 0.45
IR (K) 1373
ST (m/s) 0.5
SEIREE (%) 233
i AL 58 FE (%) 4%
PeshiR AR FE (kg/m?®) 1800
BHE S HAH(W/mk) 10

3.4. KRESHINILEIE
1) sk
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RIS A BRAIL RGN I TNERE., BV, BARSHILTE 4.
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WREB A AZ)E, il SRR E R A B A A F B 7 =, T AN R
b o A7 7 2O e 2 1 R AN 45 57 A R e o 38 1o 57 4 1) O 0B AR JRORL I 4349 0~3 mm AT 3~5 mm N4
B AT IR AR, B TS [F 2048 45 BT PR R i, AT 23 BT BRRE LA X b 46 i 2 1 2 il [18] [19]

[20] [21] [22].
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Table 3. Chemical component of sinter materials
= 3. PERERRARMLER T (%)

SR TFe FeO SiO;, Ca0 MgO AlLO; S P C
PB ¥ 63.45 0.10 425 0.045 0.10 2.45 0.0085 0.062
F SRR 67.65 0.20 1.40 0.026 0.039 1.10 0.0032 0.049
JIESN 68.00 0.10 0.085 0.002 0.038 0.80 0.0055 0.056
R 65.15 0.10 455 0.044 0.081 1.35 0.0069 0.041
HIK 6.03 68.10 5.60
£k 12.75 0.07 85.60

Table 4. Parameter of sintering equipment

T4 RERESH

BB A S5
[5 f& VR A L ®600 x 1200 mm
PREEH @300 x 600 mm 1% 1.5 m /K& 13.8 m¥/min
B 510 x 400 x 200 mm 2T FE 2 m
BT AL %4l 40 mm. 25 mm. 16 mm. 10 mm. 5mm
L35 ®1000 x 100 mm

(A) SBedi BB SRR (03 B AR ) 40 AW 2L, 43 BSR40 AT 19 0~3 mm, LK J% 43 J5 ) 3~5 mm,
TR AR R R0 A 5 SR B 50 A 6 AL, AREZEIE I =R, 4 BT P AR R 1 By
HEATIR A RHOTCE] . 4) SRS IR AR AT R G5 bR 4 5206, 35 1 558 4 SLN AR & B 514 A 1
Beg e, P DL RS . HC A 2L 2 RN _E 3 4 5 A BB AR 10 7 AT A, Kbt i I 1
6 ML IR B R R KR T ERE, . ¥ TR, BRSSO TR e, Bk
FIRAELE LS TR B (0, R 4 2 1A 45 00 [ R LA % e 4% 45 R0 % W36 47 4317 (32 5).

(B) 6 ARSI A BRI LR, AW IRRL . — JOREME 500 x 300 mm LR E3EAT,
VR AN OE B 07K, AREIR A R IR IR 7 4B . — RIRBHE 0600 mm x 1000 mm [ &AL F5
17, TR AR IR A RBIRL, TR IRy 3 404t . 400 B = IR R 17K 40 FRLEE 4L

(C) TERSLEMEHBIN 1 kg BeZsT (E AR, AREH IR SR IRHRE, SR £ AU 30 )
Besbpheh, JOIESE. A XE §UE 8 kPa, £ 1] 90 s. e ik ARk A 57U A 12 KPa. sk A XUBE 4,
Prpe e IS I 2S5, 40 MR RRALBR 45 5 10 B B 450 HEAT AR 5 S 50U BAE AR 56 (1] 2) .
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AR R ) T S A T A/ BB A e HURHE (O e 45 PR B AR e 38 . oy TR P2 rpoRHE
EMAERL, M REEAREe T, FEREZ BB, E B TR R . Bk
R R A R IHEAT MRS I B R B R BE W N, R IR IR SRS B T4 75 4
MK E ) TR e KL T 900 B A A i, i TR FRHE 2 181 be i A U BT E], DRk ss
SRR AR, A5 A 4.9%[URHE F ke it AR B LA A 2 T bR P18 L B IR MR o

BA R 3TV RS T A
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Figure 2. Flow chart of sintering cup test
B 2. B RizE

Table 5. Sintering experiment group table

F 5. REAXWABEH R

) FER PR 0~3mm 3~5mm
BHE R
ZH 5 1 2 3 4 5 6
200 mm 4.9% 5.2% 4.9% 4.7% 5.0% 4.9%
200 mm R E 4.9% 4.9% 4.3% 4.7% 4.7% 4.3%
200 mm 4.9% 4.6% 3.7% 4.7% 4.4% 3.7%

2) Bl R EE Y A A

FERANFIBC L7y SR e 4l K e G5 A5 70 55 i 38 50 e 4 75 SN AR EL, ORLZ HH DR AT EAT e, HoHH D
A ¥ e vl 5 i e 45 7 A R IR BTIA B OB . 70 Z R R LR FE I 2] e 4 R A L 3]
R IRAS, I HIGeSE 2 i B B Al e 4 FE IR B i, XU 0 JE et 7 AU AR O R AR B2
Hil ke s T N 2, 0T R R UL 2 B iR 4507 SRR AT 1 B R B A IREHZ R 4.9%.
4.3%. 3.7%77 7 HC LRI GSE R S R A M ala 26 3 4Lutle th MR BEHEAT EUX, S5 R An1El 3 o, kB w14
B BL(500 s HIT) S BE i SN B TR U BE T v e TG0 S P22 5, B IR SeBnil06: 45 SR BTN
&, U] TR S TSRS R SR

3) kediid FERHZ e i Ay 3 A

I TSR] A5 BN R AR TE LE 20 J2 PR A IR JZ B ST 14.8 kPa, G457 IR Z B 77Uk 14.5
kPa, FANRZ B U0 14.5 kPa, PRJZ s J3 i 5k oK IR A Ge s AT bty » TR & IOk Eb T /K 23 O A7 A
B, EBREKR. IR G EHEEIAS] 1000 K B, S IFiaskebe, YRkl U bt mim
BHZ BRI BT R, RN, SECRACRNR B BRI, [JN, B TRUE LR RN, ik E
BAK, MIZZ ISR PR RG4S 7 SRR D 1 0 A Z2 B A B, A R A RS P ) 23
JRIRES B REIRHR IS 030k, X TResht™ 2okl i TRUR S E BRI, FLERIRA. &AMk
of, JFH Tl R RE AR RN, SR IR R iR . TR Be 4 75 SRR B U S A
57 R BN IR 3 M A R R XA £ MBS YME 13.2 kPa AR BT, X B TR B0 UE TR A AL v A 1

4.2. EWMERR S

1) MH &%

AR TR 40 1. 24 3 RIS RREs i R H REU R IER,  EAABRELR 2> 4. 5. 6 LRI REs
FIFH 255000 3w 10 2 AR LEAR R G 1. 24 3 46y, b, 4 6 ALk I R 8un s, 23
T 1.546 t/(m/h) (/4] 4).
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Figure 3. Measured and calculated data of gas temperature at outlet
B 3. WOESEETTEEMNEE

2) JREEN U

BSR40 1. 20 3 RIS IBSs i s mt Fe kg sy, [EAIRELR 4 4. 5. 6 ZiXEe M R4asn
FIF 25000 ) 0 B A SRR EE A R 1. 24 3 46y Fhrh, o 6 ALMasn i R i, B3 T
86.92% (/4 5).

3) HEinmE

AR TR 40 1. 20 3 RIS RS 7% Sm B ok, AR 4> 4. 5. 6 X0 1R 4s
B S B 2 ) s 0 B E A BRI B A T B 1. 2. 3 4. Hirh, 55 6 dLMREE T EEREROR, A
F 7 64.71%, AR B LRI ST R4S 5 s H 2 12% (14 6).

4) [EABREHEFES T

1. 2. 3 IR m TR TR, FRRARNE AR A F Lol 2 ERC LT P 0 4. 5. 6 4ilse
(] A R 2 SRS 0 AR ) A SRR L AL 1 1 24 3 4, AR BT 20 R T 52 m SRRk K 1
RN B AR e 25 L RS B AR BRI A . b, 28 6 ZHbest il IG BRRI S AR IR AR, 30N 48.27 kglt, 556
1 HRIGAH L BRI 1729 12 kglt (] 7).

5) BREHRLAR S b

KA R R B L IR 43 J2 e 45 i) e 25 J7 I Be 45T YRR B0 il iy TR R & B3 A e 45 07
s 4. 5. 6 ARG FIRAR o 5l i T ROAH FRRRHEC LE I 1. 20 3 4. Jodr, 28 6 dsssnF
Bk, 1887 2250 mm, M 1A T 2.7 mm (4 8).

AR R 1. 2 3 4LRIGBegs k2 /N T 5 mm & ELgli FRA%, EARRET 2> 4. 5. 6 4138
USRS B B o ) i T B E AR B LU AR R B 1y 24 3 4. Hodr, 55 6 LRSS 5 mm LUk
T B, AT 11.72%, o R B DL ORI B A e gt 2R 4 2.01% (1] 9).

IR RE e it 2, FBmE . ORI A AR FEAE v R BB dabr . 501
B2 N T/ RiA%E 3~5 mm BEAREHZIR 4.9%. 4.3%. 3.7%5> 2T INCE 6 240) i3 i fe b5 348 T oA
. FIFHRBCN 1.546 t(mh); BE45 AR IAF)] 86.92%; FETLIRIE N 64.71%, HHHE 7 2 4 12%:;
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Figure 4. Sinter utilization coefficient in different groups
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Figure 5. Sinter yield in different groups
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Figure 6. Sinter drum strength in different groups
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Figure 7. Solid fuel consumption of sintering process in different groups
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Figure 8. Sinter average particle size in different groups
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Figure 9. The proportion of particle size of sinter product less than 5 mm in different groups
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[ R FE Ny 48.27 kglt, HLEE 7 RBEIKZ) 12 kglt; ~FHykifzik$] 22,50 mm, & 2.7 mm, A F]H
R 2.01%.

5. &

1) TSR B R BT AT S AR Z TS 22 AR AR TR AN EL A 4.9% 4.3% . 3.7%,
B [ AR} SRS I 2 AR 46 12

2) FFH FLUNENT #xs [ R R IR AN A R 85 T ik AT Bt 55, IRTURHR B IS IR A
A, I IR, ke ai MR SR B R

3) MBS MR B AU EE R, RIS N D0 0 S3RiAe R, R R A R 8 e R
SEHLARR I . [ RPRRE 2 B b X A Be 45 B AT R PR AR B AR RH AR A, SR B AR RDR AR il 4E 3
mm~5 mm G N A RERT RS TR, ST A R RERE, B OO .

#HMER
Bl 5% H s AR T RI(973 THKI) BT B5(2012CB720402-2)
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