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Fig.1 Schematic diagram of the structure of a

bottom-blowing furnace slice
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Table 1 Geometric parameters of bottom blowing
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Table 2 Gas velocities under different scale-up
criterias
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Fig.3 Schematic diagram of tracers and
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Fig.4 Prototype furnace monitoring point

mass fraction

3.7x10* 4.9x10*

!3.3)(10‘4 ! 44x107*
2.9x10™* 3.9x10*
2.6x10™ 34x10™
2.2x16* 2.9x10*
1.8x10* 2.5x107*
1:5%10* 2.0x10™
1.1x10™* 1.5x10*
7.3x107 9.8x107°
3.7x107° ’ 4.9x1073
0 0

(a) J5iALY

(d) M3

B5 Z=0 Vg

(b) HENL

8.1x10™*

‘7.3><10 4
6.5x10*
5.7x107
4.9x10~
4.0x10™
3.2x107
2.4x107*
1.6x107
8.1x107*
0

3
2
2
2.
1
1
1
9.
6.
3.
0

SR I,
2 R 55HS

2.1 BEHE

Bl S AR oI AR EER 20 s 575 IR
BRI 8 s, I T LU AS TRk i
WIF BREER A B 2ESS . HEN 4 Fros g
é'gl%ﬁﬁﬂ:ﬁﬂﬂbj 7 R TR ) B ﬁ%%ﬁ'ﬁaﬁki
3.1 <107 FEWEN] 3 B R BRI O B 5L 8%
e, IF R EE R B i B 0 4 8. 1 x 10 7%, 3%
BHUEDN 3 °F (1R A s B J /N T Aty 0] oD 2 1)
TNEEF G 5 IR B A A A

3.8x10*
! 3.4x10*

3.0x10*
27x10
23x10°
1.9x10~
1.5x10
11x10
7.6x10°5
3.8x10°3
0

(c) HEM2

110~

810~

5x10~

2x107

9x10~

6x10~

%10

3x10°

2x10°5

1x10°

(e) HEN4
LV O
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Mixing times for the various monitoring

points of the prototype furnace

R U X 7 F A 388 i, 51 W 55 =2 T P VR
i ) ) 22 BER /N . AHXT I, p4 5 pl 7EMEN 3
TR A R 22 BE AR AT 10 s, fEN] 4 TR Y22 8E

e/, X B P 25 0 o550 T B ] i o A AR
FE RSN, 22 BRI 4 /N T3

90w il I
® Ui S2 °
g0l A PEis3 "
v Wil 4
% 70+
=
e v
& oo I
= o ‘
||
50- X .
[]
n
40+ ¥
| | | | L ,
JEARSR ERIL dERI2 O MERI3 R4
THEm

B7  AFEHORHENTS 7R A ]

Fig.7 Mixing times for different scale-up criteria
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Effect of different scale-up criteria on the scale-up effect of bottom-blown furnaces
XI Wen-long' ,SONG Jin-bo' ,NIU Li-ping' ,LIU Su-hong’
(1. School of Metallurgy, Northeastern University ,Shenyang 110819, China;
2. Henan Yuguang Gold Lead Company Limited, Jiyuan 454650, China)

Abstract; In this paper, the standard k-& turbulence model and VOF model are selected to study the scale-up

effect of bottom-blown furnace under four different scale-up criteria by numerical simulation. The scale-up criteria

are power consumption per unit volume (P/V) , modified Froude number ( Fr') , Reynolds number ( Re) and flow

per unit volume ( Q/V). The results show that: the distribution characteristics of velocity field in bottom-blown

furnace are basically unchanged under different scale-up criteria; The mixing time of different monitoring points is

also different, but it is reduced by the influence of measuring position at a larger flow rate; scale-up of equal

(TF#% 101 ®)



