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Two-phase simulation and itsinterface tracking of

fluid flow in aluminum €electrolysis cell

ZHOU Jie-ming', LI Mao', JIANG Sheng-ju’

(1. School of Energy Science and Engineering, Central South University, Changsha 410083, China;
2. No.203 Research Institute of China Ordnance Industry, Xi *an 710065, China)

Abstract: With the two commercial packages ANSYS and CFX, the electromagnetic driven flow field in the aluminum
electrolysis cell was studied by finite element method and finite volume method. The flow field was simulated with the
derived electromagnetic forces while two phase model and VOF method were employed to model the melt-bath mixture
and its interface tracking. From the modeling it is shown that there are two vortexes in the liquid metal pad, and the

disturbed horizontal current has significant effect on the magnetic field after corner anode changes and an eddy with
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larger velocity appears under the new anode while ACD decreases and magnetohydrodynamic instability increases.
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Fig.1 Computation geometry and mesh of aluminum

electrolysis cell
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Tablel Primary parameters of aluminum electrolysis cell

TEBH Hife Wtz H Hife

HLSRIE /KA 300 BRI B /(kgrm ) 2300
e T/ V 4.143 | HRFEE/(kgm®) 2100
HUR TR P /em  18.6 | AHEEMEREU(Pass)  6Xx107
/K /em 228 | HURFENE R E/(Pass) 4X 107
MRS E/'C 949.9 | WA FHF/(Sm™)  4.17X10°
BWRIEE/C 947.0 | MRS HE/(Sm) 2200
W itf/cm 5.0

AR5 1 A B e (B 3), dse K AIURIZE X A T~ K
TN SE T R i v, SR AR W] 4 FroR(z 7 [l ARG
AEITRTBOR 20 £%), ISR ERSE, Rl
Kk 3.8 cm, R KL R 28.4 cm/s, P34
N 11.5 cm/s.
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Fig.2 Horizontal J; distribution in the middle aluminum pad
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Fig.3 Horizontal flow field in the middle of aluminum pad
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Fig.4 Interface of the metal-bath in aluminum

electrolysis cell
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Fig.5 Horizontal J; distribution in the metal pad

after anode change
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Fig.6 Horizontal flow field in the middle metal pad
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