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1-Steel plate
2-Water jackets

3-Refractory
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Fig. 1 Sketch of reaction shaft wall in

computational area
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Computation of temperature field

Computation of movix;g boundary starts,inttializes value of variable
which sets number of changed grid points to 0, =0

'Ve,s

J=1,...n

boundary moves Ax to the outer wail
Last ())=Last(j}- Ax

Frozen slag melts,thickness of slag reduces

Frozen slag is in the condition of over hea
or cold, thickness of slag keeps unchanged

Last (j)=Last{j)

Frozen slag solidifies,thickness of slag

increases,boundary moves Ax inner
Last (jl=Last(iH-Ax

Counting varizble plus 1

Teonne =legqun+1

]

I ot =Im

Counting variable keeps unchanged

Im =Im+1

Counting variable plus 1

\Na

Satisfy convergence criteria?

( Display of temperature field )
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Fig.2 Flow diagram of moving boundary computation
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Table 1 Heat transfer coefficients

Coefficient

Value of coefficient

Conductivity of steel, A/ (Wem~ ek~

Conductivity of refractory, Ao/ (Wem™ '*K™ ")

Conductivity of water jacket, A/ (Wem™ =K~ ')

Conductivity of frozen slag, A/ (Wem™ =K~ ")

Convection coefficient on left bound, a;/(We*m™ 2K~ N

Convection coefficient on right bound, ay/(Wem™ 2*K™ ")

Radiation coefficient on right bound, a,/(Wem"~ 2K~ 3]

51.08
L1x(1+0.9%107° T)
117.24
1.19
109.49 A,
0.307x A, x Pri3/ )2
5,675 (105 (102)°]

A, L
82+ A,

[(T= T»)
1

tance of gas; €& —Emissivity of inner bounds

Note: A, —Thermal conductivity of air; A, —Thermal conductivity of gas; Pr, —Prantle number of gas; v, —Viscosity of gas; A —Absorp
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Fig. 3 Distribution of temperature field in shaft wall at condition of

matte grade 60% , rich oxygen rate 60% , and concentrate productivity of 110 t/h

(a) —Whole temperature field of wall; (b) —Local amplification of cooling jackets
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Fig. 4 Changes of slag thickness with hearth

temperature of wall of reaction shaft

¢ —4. 8 m from shaft roof; X —1.2 m from shaft roof;

A —3 6 m from shaft roof; ®—2.4 m from shaft roof;

® —(0. 6 m from shaft roof
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Numerical simulation and orr line display of freeze profile of

reaction shaft in flash smelting furnace

MEI Chi', CHEN Zhuo', REN Hongjiu', ZHANG Werhua®, WU Jun’
(1. Institute of Simulation and Optimization of Pyro-installation,
Central South University, Changsha 410083, P.R. China;

2. Guixi Smelter, Guixi 335424, P.R. China)

[ Abstract] Based on the principal of heat transfer, a mathematical model of the wall of reaction shaft in a flash smelting furnace

was developed, and the simulation results of the distribution of temperature field and the slag thickness of the wall in the shaft were

obtained. It is the first time to realize the omrline display of the freeze profile of reaction shaft. Compared with the practical data, the

computational results are satisfactory. The error of the hearth temperature is less than 40 C, and the average error of the slag thick-

ness is less than 3% .

T he software provides not only a way to monitor the reaction shaft in practice, but also a theoretical base for op-

timization of flash smelting furnace. At the same time, great influences of the cooling jackets on the temperature of the hearth are also

found. It is concluded that a strengthened cooling system will effectively prolong the life of the refractory.

[ Key words] flash smelting furnace; freeze profile; numerical simulation
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