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A 1D and 2D model of the argon gas purge was performed with results concurring very well with the experimental data.  A 3D model has not been performed yet due to the resulting high computational time. Though the physics of the purge are known and the 1D and 2D models show an argon purge can be correctly modeled using commercial CFD code.  To correctly model an argon purge one must include the buoyancy term via the boussinesq approximation.  Using the full buoyancy model will result in an increased velocity field and improper diffusion due to the reduced density.  Not including buoyancy will produce accurate results in a 1D case but is not accurate in a 2D or 3D case as it will not account for the density difference between argon and oxygen, which is beneficial to the purge.  Not including this buoyancy term would yield a more conservative but less accurate model.  Though it should be noted including the buoyancy term increases computation time by more than an order of magnitude since the physics involved are much more complex.  Proper discretation, convergence criteria, advection schemes, and time stepping are also essential to an accurate result.  A structured hexahedral mesh was used for both analyses.  Results of Experimental, 1D, and 2D case are shown in Figure 1.  Velocity data is shown in Figures 2 and 3.  The attached animation shows the purge and oxygen concentration over an 8 hour period.  
    


Figure 1:  Comparison of experimental and CFD results
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Figure 2: Velocity Vectors
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Figure 3: Velocity Streamlines
Experimental vs CFD Results for Argon Gas Purge
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