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Numerical Simulation of Gas-Liquid Two Phase Flow in a
Double-Side-Blown Bath Smelter

CHEN Zhaohui', ZHAO Shenghui®*, ZHAO Mingjie', ZHAO Guohua',

ZHANG Xiaoxue', CHEN Zhuo*, SONG Yanpo®
(1. YCC Chifeng Non-ferrous Metals Co. , Ltd. , Chifeng 024000, Inner Mongolia, China;

2. School of Energy Science and Engineering, Central South University, Changsha 410083, China)

Abstract; In order to explore the approach to increase production efficiency of copper Double-Side-Blown
(DSB) smelting process, a numerical model of gas-liquid two phase flow was developed by using VOF and
other methods for an actual DSB smelting furnace in YCC Chifeng Non-ferrous Metals Co. , Ltd., and the
smelting process under different air flow rate (1 300, 1 500 and 1 700 m’/h, in standard condition) was
numerical simulated. The simulation results show that increasing the air supply flow can improve the
smelting efficiency to a certain extent, but it may also lead to the increase of the incidence of dust, so the
increase of the air supply flow should not be too large.

Key words: air flow rate; bath smelting; numerical simulation; gas-liquid flow; double-side-blown
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double-side-blown furnace
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Fig. 2 Diagram of the geometric model ( Unit: mm)

HT T AR I 5 5 3 14 2 0 3 oA ) O A O 3h AT
Do AR L ERAE A o B B LA 2 B B LA
SR bW bl s 25 T R A A R IDSE R
AR ICR FIAS 1 2 W A% 6 530 DX A7 8 A
A T8 AR DX T KU BT AR AR A A s 20
UL SRR AR S K Tl 221 X S8 AR A X 32 X
HEAT TR HR RS i 5 T AR AR B L AR E S AR
AR /NP G2 o DRI 0 0 R T B2 D 1] L 28 6 2R T
¥ AN SR 3% 4 s 1) 0 A% S SR o R A% il
NI 3 R AR KR 1 618 758 4,

B3 =xROpERENEsREE
Fig. 3 Diagram of the mesh of the

3-pair tuyere furnace model

ASCHE I VOF 22 A i A58 B 48 3 7 9 O iAR-J
-G = A s B AT O, H, ORI A
VOF #5738 5o SR A 3% 22 1% 07 & 3l i 07 R MR 7
PR AR REAFE M 5 A L OF Ak PR A B B K G
iR P = ol AN A I A O R B B SR B

B2 38 T AR SO )8, SR 1 (0 5 R B P4 L 3 0 20
156 57 638 1 it TR R, AR SCE A Realizable ke i i
B, A R 7R O [R) 1 O sl 451 T B A B 4 1l
PESY S Tl ARR AT N T

TERE Rl 78 b SRR A T BRI AR £k, A
AT ) 20~30 ‘CHEEE] T 1000 CLL L., B
TR AR 4 S O B 9 R R B AR R (3~5 %),
X AR Ak B SR 25 52 M A v B TR B ARRAE . S TR U
iffy b AR IR b P8 19 90 30 REAE 5 AR SR AR 13 O BE AR
AR Al PR AR SR Ay R Ok i e R g R I R
SR B B S
1.3 (XBHREGEYESHIEE

AR SCBE B R AL B QTR U2 B ARk

D BETH PR B AN BE (B 2 Cad) iy T 18] A
AT D 50 T R A I TG I R BE T UM X T
X5 4 i DXRE TR B 3 BB A 1 553.1 618 5
1563 K),

2 I PR TR B — 10 Pa(R )
JEdeE.

DA AL L6 KB E A,
TREEBCE Ry 295 Ko SEPRE R A& b, B XU 8k
AWK Hy 8020 16 A 25 < 1 300 m®/h, 4 e 4 55
AE R 0,469 9 kgfs, [A B, 1 500,
1700 m’ [h 7T 38 % o 19 J5 2t 9 6 3 S R 0. 542 2,
0.614 5 kg/s,

4) JE IR B 9 AL 3D O ] 64 PR A T (R 2 Ca)
e ] A i T S R AR A T
A SRR AE T S B A s T L 38 ) A 4 8K
PR 4 — Bk v LN R R EUR 2 a4
PR IR 2

O FLF SR 5 B v filt R % ORI AR A
FIAHE S B0 B AR 1 iR . 4 8 A R 5 A 1 2%
JE LY I 4 LA 2 1 4 2E BT A 3L B R R
FHSCHRL22 ] i 84

®1 EHEMEESH

Table 1 Main parameter for each phase

Ex Ak 145 188 il

B RE(kg « m™3) - 4002 4 887

/(s kg« K1) 1 006. 43 1130 559
BB /(Pa - s) 1.79X1075  2.5X10°! 2.%%2*3

w1 4H R (K 1553 1618

T UM B R TR ORI B

1.4 ARSI A SR MR RS AR R 77k
EER AT JLAS R AR SR M R P



2024 AR5 12 4 A 4642 J8 GATE 55 (hitp://ysyl. bgrimm. cn) c 11 -
HLRFAE T L. R T U K R 0

1) i DX SR - 249 1 JE 45 44 i DX e (A ] 2
JIt 718 ) v RO S 2 AL A B0 AR b R T
AT Je it 45 Sl £ ) 2R L S R A B3 A R TR
SIS S I oy B B R AT ak DR AT R 2 T e B T T
KA BLEIARFE .

2) BT R L BRI WA g AR iE
e A SR TR IEE . SR oW BT 28 TR IEE 1 SO 58
B —F0 AR SCRAN KU e £ ) 0 A 5 ) b XU
BIHE — A AW ST 18] BRSO AR B IR
NP4 B s . BRI BT o TR A A T ROUR B D
A7+ ELRE Fa AR XU 1 BAS AT BE T 5 A4 A4 A 45

B4 SERFREEXNTEE
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slag region under 4 different meshes
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different flow rates
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Fig. 12 Gas-liquid interface area in furnace
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