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Heat Transfer Analysis for Slag Skull
Thickness of Blast Furnace
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Abstract:Three dimensional heat transfer model is presented by finite element software ANSYS. Based on ele-
ment birth and death technology, an iterative routine for slag skull melting is established to determine effect of

process condition on slag skull thickness in steady state. The result shows that BF gas temperature has an obvi-

ous influence on slag skull thickness. And cooling water velocity has less effed on it. In higher gas tempera-

ture condition, the slag skull thickness is remarkably increased by decreasing the gap width. The slag skull

thickness is related obviously to the measured temperature and heat load of cooling stave. The heat transfer

analysis is optimized by the iterative routine for slag skull melting in this model. The slag skull thickness on
BF cooling stave can be calculated by the established model in different conditions.
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Fig. 1 Entity model for analysis
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Table 1 Thermal conductivity of involved material W/ (m* C)
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Fig. 2 Influence of gas temperature and
water velocity on slag skull thickness
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Fig. 3  Effect of gap width on slag skull thickness
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Fig. 4 Relation between measured temperature
of cooling stave and slag skull thickness

3.5 VAR S R SR

R A AN A A AT R 1 # A A AN R 52 R, ]
DL ZE i 5B R SRR &R ERBR 5 B
0.08 mm FH7ZKEH 3 m/s B 25, # A far 58 1 )2



0540

2008 29

FERIR RIC R0 5 s BHIELS AN, B A
BERAAR T A 4 0, RG BRHE ¥ 51 BE 1 (8 I J5 15 3% i
> R TS RER, G RIRE N 1450 C
VA B %, R 2308 J AR AP JG 14 HBE B B g ik 3]

73103 W/ m® 7E @k Az 7= v, | A R0 KR B A I 2
T PA TR A BE S AT T, R I fep 0 R R R
¢ A DL WA S BE F S RORES

[2]

[3]

[7]

4 H
" (1) R RPA B A IR R S VA R B s 5
s B () E DR 25, K HORH(R s R A K v SR
i JPvELRE BT A5 1 BE 92 g7 JEL REURR /D, ¥4 0 B
E ol AR ST 76 P e oh, 42 7 m A
& | g RS ARE 2, v VR {5 ) Sy BACARG, TR v 4058

@ JEE RCRAR /N
T owp (2) 55 A H BE K 5 L5 RE 8] 1/ B30 o1 240 5 v
S B 5 RERNVAE0 B 3, T FCAE A 4 7 U X 45 5
e i B BT IR TSR R AR R g TR A A

BE B SRAFAE, TR IEEAE Y M o 2 0y BT O T,
AN B T R A v X A

s (3) ¥ J2J5 55 A PR AN 2 iR JBE S A7 A7 AE
Fig.5 Relation between hea load of RIS FRORE G 2R, A 7 o m] DR G 40 A 45 5k K
cooling stave and slag skull thickness TV B AR, DA SGE it e 12

AW + m™?

Liu Qi. Adopting Copper Cooling Stave to Prolong BF Campaign[J] . Ironmaking, 2002,21(2): 6~ 10.

( . [J]. ,2002, 21(2):6- 10.)

Cheng Susen, Yang Tianjun. Application of Heat Transfer Theory in Analyss and Research for Head Load of Blast Furnace Wall] J].
Journal of Tron and Steel Research, 2002, 14(2) : 5- 8.

( , (1.
Zhang Weijun, Wu Xueqi, Cheng Haigeng, et al. Mathematical Model of Temperature Field for Baoshan seel New No. 4 Blast Furnace
Lining and Heat Transfer Analysis[ J|. Journal of Nottheastern University, 2006,27(10) : 1122— 1125.

( s , , 4 [J]. ,2006,27(10) : 1122— 1125.)
Cheng Susen, Sun Lei, Yang Tianjun. Study on Steady T emperature Field of Cooling Plate and Lining of Blast Furnace[ J]. Iron and
Steel, 2004, 39(2) : 14- 16.

( R , [J]. ,2004,39(2): 14— 16.)

Deng Kai, Wu Lijun, Cheng Huier, et al. Influence of Structural Parameters on Steady State Highest Temperature and Themmal Stress
of BF Cooling Stave[ J]. Iron Steel Vanadium Titanium, 2004, 25(4) : 53— 58.

( , , . [J]. ,2004,25(4): 53— 58.)
Xue Qingguo. Study on Heat Transfer in the Wall of Blast Fumace[ D] . Beijing: Beijing University of Science and Technology, 2001.
( . [D]. ,2001. )

Qian Zhong, Cheng Huier, Wu Lijun. Analysis of the Influence Factors on Heat Transfer and Structure of Cast Steel Cooling Stave in
Blast Furnace[J]. Shanghai M etals, 2005, 27(4) : 34— 38.
( . )

,2002, 14(2) : 5- 8.)

[J]. ,2005,27(4): 34— 38.)

it R



