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Research and development of comprehensive management model

of large blast furnace operational profile
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Abstract; In order to master the change regulation of operational profile and stabilize the furnace op-
eration,a comprehensive management model of blast furnace operational profile is developed on the
basis of Shougang blast furnace operation. Heat flow intensity , which represents changes of operational
profile, is displayed and recorded by two-dimensional and three-dimensional modes in order to find
out the changes of operational profile in circumferential and axial directions in the process of blast
furnace operation. The best operational profile and the corresponding cooling stave temperature range
can be found out through clustering analysis. All of these guarantee the steady operation of blast fur-
nace.
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Fig.1 Design diagram of comprehensive management

model of operational profile for a certain Shougang
blast furnace

ANV AR KR s 3T 542 ARG A W v
HIKK IR Gt B RT3 B R A e
SO b IR ECHE B R AR | TAL PR Ak T AL A
MZRE S B R & B X RS, @i
Oracle EXP %46 i1 07 2O V& 20 BE I B 78 A1 B2
SCREHE L EE V4 0 RE SR KOO A RO
IERAFAE dmp SCHFrp Bods P4k BEG 72 E22
He v AVRE IR B KR 22 K U A R 5 A Y
VO HNBE KA RN, IR e b S O R KA
THOLUT R SR AT br, &b B
Je BB PR AFAE— 8 BB b | LU S 2231
SR

(2) R GIHE IR, 2R 3 R dl R
SRR T Kt i A PR BV A BE KA i
PRI 22 , PR A Kl 28 3 AR S B, AR, 0
Ve BVRE E AT SR T M OF- 45 5 i A I AR
FEPRAA E A Y, T 2R T B A B 4 R R
TER i |

(3) Al ARAR LR 2B Y 32 B D RE R K
22 AR BE S RIS M 25 R DL = 4 i 4RI
AR K, HIDRERS U2 1) FEZR ST W
7 T ARGERY LB — il 2 e 7R POt o BE A 7 ik
R = AP AR Y | AR — 52 B AR RORDRG B K
PRI TR 73 B DX IR AR LA ] B30 €0 26 ik
SRR AR, AT SEBLEIE B4 E oh i A L K
PELR 2 W 7 PG 58 B 1Y) 728 AR T BiF Al T 4 AR
TSR Kl 22 3 SV SIBEMF S L 2) D sl
BB, PT A A S I T) g A 0 K e O 1



%24

R, F . KA G A F 4 B A 04 - A AR

.49 .

B R 5, 3) R R A, MR SR
B I R R ) 4 L R B, R G s AT R AR
N, TXE AT DA 8 I A5 BB A i B AN
AR Be N By H AR A
2 (REIEI

PR G LA BN I % 7 v, IT (] K 540 e
TG, SE IR K T 22 | I R B Y 7R
LMRFETF AT BRI 4T
2.1 KiREWRE

L2 J 7 Ry i AN e e b A v A B KR 22
e T S PN 1B %) R B e B P A TN A N

7 113} B8 HURE K 22 155 B0, FOAR T B Dy B A 18
HIBE ERRARS KA Ho A AR B, U
AR, Eh RS AEER AT 4 HOKAE, (3 R
— MRRAE LA KR AS I, 5 LA [R] f 2314 4 K
i 2 3R ok o M IGl 22 i a HLRE (B, AT AR B
b TR A A R KA Y SR 1] 0 R B
S KL 25 Ve FBE 15 A XU 2 T 4%
R T I i ] v 219% v B BE 9 J7 7 PR GIE K il
ZPEHIAE ARVFRIE A, P ZE M m i T g
R EHE B, LAE T3 48 Hb 2 /s B B v A1 BEAH XS
TR IILE

¢ lWJﬂs] =
]  [EHAFTE |EaRen
SRR B B A
= LE 2|
O i H%Em
O AFAESHE 4
E‘ltH‘#ﬂﬁl()
N ] B 2l Nl L W) (i
2 B i W 5o s IHE sl N a4 [
3 i i 9 48 e gl | 1+ =
= O T 1 al Ik - sl
gl sal M| 40 a8 0T i o [laz]
3 il Bl < [N B B 5]
5 _| ) _ ko | 48 l a2 Gl | a3
A 1] 5 W 5 5 ! 46 | L] I3
A1 3 1 B B Il : 3 I 3 ol
) A 5 i 7 3 W Tk
M .. 0 W N [l IR W
. :'l sﬁ J_ s o | Wadl | ls7 B3 45 TN P
. e 5 _| |8 Nisof M) 59 | WMsall | |8 1Bs7 N a5 | 45 ] HER 43
15 [l el E_ 4 0] 55 1l 5 [l & I T
12 a I 52 Nsdl WIN Dsd I-| =il | 18] 1] s | ] |
03 (I W4 WM W31 MW M2 WYW Ws3 NN Wsad WIW W% W) e p I I s
2.6 B Is (200 [N | < MIIE [ | |
Ui i s lsai 57 u 56 55 BN | Is3 s [ 200 |
) - . ] T ] T o B 3 ] T
o mmms = s hee S | s4l W[ B3 20 [ENE |
'.:‘“24023q23523?236?352341‘332322312302292282?(2251:‘522-*?231222?.,2202w2131‘}2162151142132ﬂ211210}”20820?2\']5?05204203202201 —
2
g ) B
mi3EsAzsE BNA= 1s:3: e |
E2 RBHBKEKEEDR

Fig.2 Distribution of cooling stave temperature difference

2.2 MIREEKE

T E R 2013 47 H 23 H 8 i
45 43 = 2 AR 5 B R 4 ARG S R TR T 1 A
Ul B A 50 B A W, T 3 PR, SE PR R R,
O3 AT G R 58 (8 38R = IRFA 9 3 O 7T ¢t
PLELV HRE 1R P B B R R, 3 g B
SHR R TR T R Bt e B DR R S A v R 1)
AT ME, DU a] DU i b &8 98 550 R Y

U YERR G B R0, S B 4R AR
@0[8]
2.3 IPBEIBELS

DIENERFEE P 2013451 A1 H—9 A
24 HIPAR T ~ 18 B Hh el £ Iy 52 Bdi o L ml i AT
PRI

T T RO PR P VA 04 ) BE AR R A B4 B
i b A A% B v HVBE B 8 UL B OF- 24ME | OF



O B3

L i

sf"lﬂﬂl‘l'['l'ﬂil'l‘umﬂgﬁ
TR
T

o o mmmy [B7 | [EBme ] [WEme ] RN ATESHEEAR,
#uEAS nAEERE
I [
— -

| srsEswpuns ]

cRCRORGRDIRCIRaNE ===

E

HE

SREDEEARERR
ErTEETR

Sa
EE1

mzFeAoE RBES 13:58:30

(a) = HERL oL

1" RGN - s
PEmiER o ene T
{ N @RS |EmRens

[Sevmeranss| —ArasHiFEas Ly
=
© »UBE e
O KERESHE e
AERRRT Michd-.-o
O HHE s
© RATED "
C_5= AL
o200
. SRS
108 -
Moo
500 P
120
105 Bl
a0 MG~
78 e
&0
45 Wafd---.
30 Wi
15
i M- [
L mmws .
4]
3FsATE  BEAS 14:01:6

(b) PR
3 ARsEEEE

Fig.3 Heat flow intensity of blast furnace
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Fig.4 Curve of cooling stave temperature distribution
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Table 1 ~ Average temperatures of cooling staves for each section of every kind «
; Bt
251 7 8 9 10 11 12 13 14 15 16 17 18
12 140.42 192.52 26.30 29.40 34.40 31.10 25.80 27.50 34.20 38.20 47.20 42.00
2Rk 62.19 130.86 26.30 29.37 34.36 31.07 25.78 27.48 34.16 38.20 47.20 42.00
RS 60.87 116.55 56.53 56.72 60.39 58.21 70.96 69.37 81.47 90.05 100.76 113.29
a4k 15.39 25.14 26.24 29.34 34.31 31.03 25.87 27.49 34.77 38.20 47.20 42.00
52 60.00 121.45 56.47 56.61 62.82 60.38 73.78 69.68 103.45 18.20 47.20 42.00
AN 59.48 111.13 55.42 57.76 61.54 58.36 75.81 72.50 91.40 113.61 122.05 122.79
TR 60.06 119.48 57.32 73.83 88.81 80.80 107.79 97.85 113.74 120.01 124.68 120.63
$8d  58.44 113.53 55.17 65.75 75.13 72.79 91.72 85.88 107.11 112.87 114.87 114.00
ok 64.53 144.40 59.59 82.23 101.56 90.92 122.25 111.85 112.19 126.81 121.84 116.19
1025 68.55 173.75 59.80 70.89 75.62 72.60 77.07 74.14 85.48 105.17 129.44 119.97
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Table 2 Main operating indicators for every Table 3  Clustering results after ranking and
operational profile corresponding evaluation
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Table 2 Optimized load distribution calculation results

HjDFr“/ JE R, 3tk Sy Bhrak s gLk g/

HLEE % KN 2
0 (N/mm*) (m/min)
AH 2.750 189.1 55.0 262.9
1 1.890 31.3 274.9 116.4 382.6
2 1.312 30.6 211.7 129.2 551.2
3 0.932 28.9 167.6 143.9 775.7
4 0.696 25.4 120.6 138.8 1039.3
5 0.590 15.2 29.5 40.0 1225.3
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