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Fig.1 Separating areas of converter lining

1 —Blast nozzle area; 2 —T hroat area;

3 —Gas area; 4 —Melt submergence area
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Table 1 Heat conductivity and heat transfer coefficient of converter lining

Heat conductivity/ [ We(m*K) "~ "

Heat transfer coefficient/ [ We(m*K) ~ "

N A A M ay a2 asz o¥1
LIx(1+ O.9x10’3t) 1 60 S; 0.1163 31.75 1463. 26 169. 20 3.33
S, 0.1279

B 0.1512
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Fig. 3 Temperature distribution in blast nozzle area of converter
(a) —Before matte feeding; (b) —After matte feeding;
(¢) —In slag-making period; (d) —In blistermaking period

x —Distance from a point in lining to shell of converter; y —Distance from a point off blast nozzle to blast nozzle
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Fig. 4 Temperature distributions in throat area of converter
(a) —Before matte feeding; (b) —After matte feeding;
(¢) —In slag-making period; (d) —In blistermaking period

x —Distance from a point at the left off throat to throat; y —Distance from a point in lining to inter wall of lining



* 550 = A AR 2000 4F 8 J]
45 ) Refractory M aterial( ﬁlﬁﬂd‘d?ﬂ) , 1991(4): 40- 42.
g %1 é—ﬁt t:;e menent of matte-feeding [3] SUN Zhao fu( #hJKE) . 32 i M B Tk bt 5 iy ) B Hi
G~ | * 2—At the beginning of slag-maki
-:%T 30} % 3—At the beginning of coapgper-mankgmg i [J]. Nonferrous Metals( H {44 J8), 1996(2): 40-
2g 42.
2 -
2 15 [4] Pehlke R D. Unit Processes of Extractive M etallurgy( $2
%\ M4A& B I ), (in Chinese) [ M]. Beijing: Metal
e ) T s s lurgical Industry Press, 1982.
0 90 180/ 270 360 450 [5] Giomidovsgi D A. Metallurgical Furnace for Nonferrous
x/mm
Metallurgy (in Russian) [ M]. Moscow: M etallurgical
. 40 ] (b) Press, 1956.
%A 30} 1 é:ﬁ: :E: Ec;;:ler::l:fo;n:l:ge:xfnezﬁgg [6] Shalaigi L M. Blowing Process in Nonferrous Metallurgy
S‘oTc ——At the beginning of copper-making (in Russian) [ M]. Moscow: Metallurgical Press, 1965.
w2 E - ke e b e :
5E20 [7] ZHANG Bo( % 1), W4 IR & T 8 B 4 i
®
i§ - FEHL 4> M1 [ J]. Heavy Machinery ( 35 %4 HL ), 1999
E (12): 27- 30.
- it [8] Kyllo A K and Richards G G. A kinetic model of the
0 90 180 270 360 450
z/mm Peirce Smith converter ( Part [ ) —Model formulation
and validation [ J]. Metallurgical and M aterial T ransac
tion B, 1998(29B): 239- 248.
N AR B
5 SRR A i 2 [9] Kyllo A K and Richards G G. A kinetic model of the
Fig. 5 Variation curves of temperature gradient Peirce Smith converter( Part 1) —Model application and
(a) —Blast nozzle area; (b) —Throat area discussion [ J]. Metallurgical and Material Transaction
[10] SUN Kang(#h JE). Macro-kinetics of Reaction and
[1] Baba K and Hondo K. The future of the flash smelting Its Analysis Method( % WL % N 5l 7 2% Fv HL AR 87 77 i)
process in Japan and Asia [ A]. Proc 8th International [M]. Beijing: Metallurgical Industry Press, 1998.
Flash Smelting Congress [ C]. Tucson and Salt Lake [11]  Oeters F. Metallurgy of Steel( X8 4x%%), (in Chr
City, USA, 1996. nese [ M]. Beiling: Metallurgical Industry Press,
[2] LI Yong(Z% 5). %W EERAETT K RL []] 1996

Numerical simulation of temperature field in

lining of horizontal converter

YAO Jurrfeng', MEI Chi', REN Hongjiu', HU Jun', JIANG Jir hong’
(1. Department of Applied Physics and Heat Engineering,

Central South University of Technology, Changsha 410083, P. R. China;
2. Guixi Metallurgy Factory, Guixi 335424, P.R. China)

[ Abstract] The mathematical model of temperature field of blast nozzle and throat of converter lining was established in different

operating periods by numerical simulation. The reason that caused blast nozzle and throat being easily damaged was pointed out and

analyzed in detail. The research result shows that the temperature distributions are very different from inside wall to outside wall in

blast nozzle and throat,

caused blast nozzle and throat being easily damaged.

especially, the temperature gradient is the largest at the moment of matte-feeding. This is a major reason that

[ Key words] numerical simulation; temperature field; lining of converter
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