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INTRODUCTION:

e .V
Figure 1. Anode baking furnace at Aluchemie, Rotterdam

e Anodes account for 15%

industries

* Anode baking process is important to obtain the

of costs

necessary properties of Anodes

* QOptimization is needed to have balance of different

process goals
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Figure 2. Balance of different process goals

COMPUTATIONAL METHODS:
Governing differential equations are:
* Continuity equation for fluid flow

* Navier-Stokes equation
 Equations for turbulence

—  k-g turbulence model
—  Spalart-Allmaras model

* Transport equation for 5 chemical species

— Eddy dissipation algebraic equation for modeling combustion

e P1 radiation model

GEOMETRY OF MODEL.:
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Figure 3. Geometry of model

Excerpt from the Proceedings of the 2013 COMSOL Conference in Lausanne

RESULTS:

Surface: Velocity magnitude (m/s)

Figure 4. Velocity magnitude

Mass fraction wCH4

Figure 6. Mass fraction of CH,

Validation of flow field:
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Figure 5. Temperature field
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Figure 7. Mass fraction of CO,

Viscosity ratio (1 /)

Anode Baking Furnace Simulation

Fuel 05 case - S&A model - line 1 at 93.5% of H
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Figure 8. Comparison of
velocity with IB-Raptor code

CONCLUSIONS:

Figure 9. Comparison of viscosity

ratio with IB-Raptor code

e COMSOL Multiphysics® provide comparable results
with another simulation environment

 Eddy dissipation module of COMSOL Multiphysics®
provides realizable results for given air-fuel ratio
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