5513 35 4 W FEEREBFR 2003 4£ 8 H
Vol. 13 No. 4 The Chinese Journal of Nonferrous Metals Aug. 2003

XEHS: 1004 ~ 0609(2003) 04 ~ 1021 ~ 05

BfRERAE S WA AL T E4S mRE = e

LZEH, P, RBYHE, w4
(PR R CR TR ST, K 410083)

O LW ANSYS R TTR TG, SRR S A IR R URR B B A VA AR 45 A 1 T SR TT R T AR A g
Wh v SRR, JF N B 154 kA SRR R vE 5 . WA v S A RAR T KRGS B AR B R B AN I B A e
W, T T B BB RO PR IR | Byl i ~ | Byl a1 B o [V S5 U RE IR 22 20 30 0. 7% 8. 8% Al
6. 7% ; AW 5 B BG5S E 7> | B, « B, A B, vk SEAH 5 WA 28 00~ 243 22 20 0l O 14. 8% 7. 8% 1 14. 9% .
THSAE S D AR, AR W% T T DA A2 B LR R e v I KRG I 0 BT SRR K

KHEIR): AR, WY ARECRALVE; ARERLA I
FESES: TP80L3

X#EktRIRAD: A

B R AR R 1L 32 70 AT R IR0 B LR AR ) 2 f
TERTHR A A EE AR, XA 45
fERE R v AR B [ AR B A
B AR R BT AR TR AR, (HiE
DA B RS G Yok T O VR AN 58 3%, Ik
FAAEA LA . UL AE T SRR KR 37 1)
ST R 2, XA B4 R S B I R 4
RABKWZELE, ABESE 20 AL B B2 1T
SR B, AAIHE— B AN S5 ) 58 35 80 i gl
WE B3k, DA AE 0 B R 3 (0 e ot o,
JRT BERG i b VSR H 0 AR A B3 A, R
DAL R HCE, R (A 2 i B A 21 e 1K

TR I R BT BL D 4 38 1) BREG
WL ™ A I s 2) BB B BH B Btk e K% Jes Ak
WL A I G s 3) R LA R G AL T 7 A 1 B
Y, 4) BIRANAR P kY . A AR RS i B L
IR 4 FB 5 bk S 3B 0T K. AE 4D FE R R L 3 B o B
X1 V) W R, O R R e £k
O A RN AT VST 3558 3) 0 i3 i vt
B, MBeH T AR SIE, il sn R
VAR ARG i1 S R ARG /2 T AT SN
TR ATV ) 26, RS T 7 4 4 80 1 4 S AR K Y
ZESR; XS 4) B v S, RIRIAR A B e A Y
Wi OV LA AT f0E . BRI, A SR X
RS LA AT T RGBT S X REER | B
B R A K BH R B R HL AT B R T e B AR

@O EEWMB: HEKE LOLRITEFOR EHRI P I H (61999064900 ~3 - 2)

TEZE N £ EM6(19737), W, L.

SERTE S, Rk O SE I 370 R A i s
VEHAT VRS, X AR AR 7 2 1 37 SR e A
BN YRR HE B AR A 45 & 1 D IR AT B
PTG S5 BB RG 1A, X R L B e g A 7
RBBEH AL T o ik .

1 HFEE

11 BERFATEHFER

T L DR A (LR TR BRI B
M« BEZR 28 4 LI 3 SR T A 8 H Az vk AT B o
BB THEREENRRSETHRARY, YR
I TG oK, PEUL R AR R N S il R GEEE 2> 3 M
JIRRUR iR

2 2 2

g;%+ g;%+ %‘5: 0 (1)

2V= 2I°R (2)
L V—FsEHEAL, V; T — IR, A; R — HBH,
Q. A] WLEE LR A AR T A 4 AT A B
W7 R, T A R T B AT S A

1.2 WAt EHFERE

JCBR LA 37 v S sk o T 3 AN B 3
Qv Q Qs oA O D AR A A TS AN AR X,
Q AL HETEA RHIR B X (RFEE R S

Ugis BEA: 2002-09~ 12; 1&iT HHA: 2002~ 1230

BIWEERA: M B Z#; WS 0731~ 8876554; E ~mail: owjiang@ 163. com



- 1022 P E AT 4 8

2003 4 8 H

e AR BRI BIARBRER ), Qs D AT YR HL VR A

R A R B AR A A X
B, £ o, BT
VxH= 0 (3)
R Al ARE X axbr Rt fr @
H=- v¢ (4)
£ O
H= H, (5)
vV xH, = J, (6)

AP H, PR XK AR R, T YR
LU DX Bl R 3 o 3 (6) AR U R U X A )
Yy ii ) LA ey B B AR e A EL R R v B

J. xr
ﬁyf;wv (7)

K r B AR SR R 1 o R ENE
SRR .

MmeE &

H= H,+ H, (8)
X Ho BN = R e, H A S
Wy . hXe) nif

H, =

VX Hy= 0 (9)
H b A] 5 SRR A ¢

Hy=- v¢ (10)
KA (8) 15

H= H,- v¢ (11)
PRl 1k

Js
H- ﬁiv ;rdV— vé (12)

2 LRFHEMIER S

THEEXS 5 154 kA (UFR DY i 2F o B0 LA AT, 1]
1o i i il i a5 M s B, B 2 s ) e
RN AT S B S

HR A T A A 4 ASRESL AR REZE fiL IR 4y
ATBCSEINEL; AR A e A0 o T BA A AL
A0, VERHLALHEUE 5 . W o L A BRI
RIMTAFS— WAL 0, R ZEUE . T
AT R PN BC) T AR AN el P2 0o o L TR, AT ]
LA S R o, T A 58 & I AR 0 4 g el e AN AR
AR, B —H W 3 fis .

VRN 58 AR B WA VAT S R R G L
e« BB - s K I B B e ) PR SR B O A, AR R
VAR ST o S e N Y A R A VRPN TR R A e VA
100 v S A B I A IR N SR, B R A%

iy

gt el d PR AR TR | p.

[ UL L L e
AR RN

1 R A 45 e s i

Fig.1 Sketch of aluminum reduction cells
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Fig. 2 Chart of gridding partition in 154 kA

prebaked aluminum reduction cells
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Fig. 4 Distribution of current density in aluminium liquid( A/ m?)
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Table 1 Comparison of measured and calculated magnetic fields

Point coordinate/ m

Measured result/ 10™ *T

Calculated result/ 10™ *T

Point

x y z B, B, B. B, B, B,
1 - 2.45 - 1.69 0. 946 - 126.2 38.6 - 7.1 - 121.3 37.67 -6.82
2 -0.35 - 1.69 0. 946 - 135.0 42.2 - 5.8 - 136.0 44.78 -3 14
3 1.75 - 1.69 0. 946 - 130. 1 - 48.5 5.4 - 127.9 - 44.94 5,37
4 3. 11 - 1.69 0. 946 - 85.6 - 25.5 6.0 - 95.04 - 18.44 4. 48
5 - 2.45 1. 69 0. 946 101.0 75 15.6 105. 97 5.02 13. 59
6 -0.35 1. 69 0. 946 88.6 1745 21.7 111. 06 14.23 22.52
7 .75 1. 69 0. 946 106.7 -42.6 -39.2 107. 6 - 43.53 - 36.45
8 3. 11 1. 69 0. 946 115.5 - 2.5 -27.2 94.25 - 5.49 - 25.72
9 - 3.89 1.15 0. 946 53.8 - 7.4 -9.6 42.82 - 6.34 -5.21
10 - 3.89 0 0. 946 18.6 15.5 -5.3 5.94 21.2 -3.4
11 - 3.89 -1.15 0. 946 - 45.8 18. 8 - 5.4 - 40. 62 18. 18 - 17.01
12 3.89 1. 15 0. 946 54.7 -20.3 -9.3 43.22 - 22.86 -6.73
13 3.89 0 0. 946 - 3.4 - 18.1 13.3 - 1.14 - 19.06 13. 36
14 3.89 - 1.15 0.946 - 54.3 9.1 3.1 — 41.46 8.72 2.78
Magnetic field Measured result/ 10” *T Calculated result/ 10” “T

| Byl max 135.0 136.0

| Byl e 80.0 50. 18

| Byl max 48.5 53.2

I Byl e 22.4 7.45

[ B:1 max 39.2 36. 74

| B, | ae 12.7 3.30

Bl maxs | Byl ma and | B, | 1 maximal magnetic field in direction x, y and z; | Byl we,

Z .

B, weand | B:l u.: average magnetic field in direction x, y and
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Computation of 3 D magnetic field in prebaked cells using scalar
voltage potential method and two scalar magnetic potentials method

JIANG Chang-wei, MEI Chi, ZHOU Nar jun, XU Shurrsheng
( Institute on Simulation and Optimization of Pyro-installations,

Central South University, Changsha 410083, China)

Abstract: On the basis of commercial software ANSYS, the scalar voltage potential method and two scalar magnetic potentials method were

used to establish a calculating module of magnetic field and electric field in aluminum reduction cells. The calculated results indicate that the

horizontal magnetic filed forms a clockwise swirl and the vertical magnetic field presents the relation of reversed symmetry in 154 kA prebaked

anode aluminum reduction cells. By the comparison between calculated results and measured results, it is shown that the errors of | Bl ., |

Bl nax and | B, . are less than 10% and the average errors of B,, B, and B, in every point are less than 15% . These indicate that the results

calculated by applying the scalar voltage method and two scalar magnetic potentials method are comparatively precise and meet the need of design-

ing aluminum reduction cells bus bar.

Key words: aluminum reduction cells; magnetic field; scalar voltage potential method; scalar magnetic potential method
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