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The hydrocyclone
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Formulation: streamfunction - vorticity
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Formulation streamfunction – vorticity...

If  

SOLID-LIQUID SEPARATION SYSTEMS
© ECI, 2003, Pucón, Chile 



  

Formulation streamfunction – vorticity...

Advection-diffusion equation for a tracer c

If

the standard numerical methods loose stability
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Stabilizated solution

Solution using Finite Difference (Hsie, 1988)

Our solution: use Finite Element

– Boundary conditions are more direct

– Use of complex and nonstructured meshes

– A extension of USFEM method of Franca/Valentin 

(2000) for advective diffusive equations, using 

cylindrical coordinates
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Stabilizated solution...

Consider the differential equation

SOLID-LIQUID SEPARATION SYSTEMS
© ECI, 2003, Pucón, Chile 



  

Stabilizated solution...
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Stabilizated solution...

Circulation equation

Discrete Galerkin formulation: 

USFEM formulation: 
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Stabilizated solution...

Reduced Vorticity equation

Discrete Galerkin formulation: 

USFEM formulation: 
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Stabilizated solution...

Streamfunction equation

Standard Galerkin formulation: 
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Stabilizated solution...
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Integration in time

given

the solution is
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Boundary conditions

Walls

Inlet

Outlets

Free surface

,
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Boundary conditions...

Dirichlet boundaries

SOLID-LIQUID SEPARATION SYSTEMS
© ECI, 2003, Pucón, Chile 



  

Results

Turbulence: Prandlt model

K= 0.01

Simulation parameters
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Results...
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Results...

Adapted mesh: 1109 points, 1987 triangles

SOLID-LIQUID SEPARATION SYSTEMS
© ECI, 2003, Pucón, Chile 



  

Results...
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Conclusions

A stabilized FEM solution has been obtained 

using cilindrical coordinates on triangular 

adapted meshes

The adjustement of the experimental form of a 

Rankine profile is obtained trough a turbulence 

model
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