Using ANSYS® Based Aluminum Reduction
Cell Energy Balance Models to Assist Efforts
to Increase Lauralco’s Smelter Productivity
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Introduction

Aluminum Production is One of the Most Energy
Extensive Industrial Process
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Introduction

“Effective Mathematical Models” Identified as One of
the Key “Enabling Technologies”
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® Superstructure
® Anode

® Cathode

® Lining Bricks

The Hall-Héroult Cell

® Electrolyte
® Liquid Metal
® Steel Shell

® Busbar




The Hall-Héroult Cell

Pictures from Across the River




The Hall-Héroult Cell

One of the Last American Design Smelter Built
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The H.:l]l—Hel oult C ell

The Most Modern Technology:
The AP30 from Pechiney France
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Modeling the Hall-Héroult Cell
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Modeling the Sl Héroult Cell
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Thermo-electric
Half Anode Model
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Thermo-electric Cathode Side Slice
Model
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Thermo-electric Corner/Quarter
Cathode Model
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Validation of the Model Results
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Thermal Blitz: Heat Flux Measurements
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Thermal Blitz: Results
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Validation of the Model Results
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Instrumented Cathode Lining:
Cathode Lining Temperature Comparison




Validation of the Model Results

Harizontal woltzge 40 mm under the anode carbon sufacs

Distance from stud centerline [m]

Instrumented Anode:
Anode Stud Voltage Drop Comparison

w




Initial Smelter’s Productivity
Improvement

PRODUCTION :
. Production per pot'day (k)
= Current efficiency [

POWER :
AMperagse [ b}
V)

CONSUMPTIONS :

= Gross carban (k)

= Metcarbon (kg
A nodes q,ch-.-.-d'l.rl‘b.--ﬁ FoLrs

METAL PURITY :
= frem { pperm}
_{pprmi

POT CONDITION :
= Anode effects [potiday)

Tabd=au no. 1 Lauralco’s resuls




Conclusions

® The Models represent for Lauralco
Powerful Tools to Pursue the Development
of the Technology

® The development of the Models was for
Lauralco a Strong Learning Process
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