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Introduction

schematic sketch of electric welding



chtMultiRegionFoam 

The solver is based on combination of heatConductionFoam and 
buoyantFoam for conjugate heat transfer between a solid region 
and fluid region



chtMultiRegionFoam 

OpenFoam – 1.5

•solidWallTemperatureCoupled



chtMultiRegionFoam 

OpenFoam – 1.5

•solidWallHeatFluxTemperature
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OpenFoam – 1.5

•solidWallHeatFluxTemperatureCoupled



chtMultiRegionFoam 

OpenFoam – 1.6

•solidWallHeatFluxTemperature



chtMultiRegionFoam 

OpenFoam – 1.6

•solidWallMixedTemperatureCoupled



Implementing chtMultiRegionFoam 

Geometry and mesh

geometry of the test case with two different regions

•setset – batch  makecellSets.setset (to define region sets)
•setsToZones –noFlipMap (to add zones to the mesh with similar sets name)
•splitMeshRegions –cellZones –overwrite (to split mesh into multiple regions)
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Case structure
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Boundary conditions
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Boundary conditions



Implementing chtMultiRegionFoam 

Thermal conductivity

Mixture             gasName n W cp Hf mu Pr

Solid region:

K=80 , cp=450

Fluid region:

K= cp*mu*rPr
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Results

temperature distribution in both solid and fluid region
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Results

temperature distribution in both solid and fluid region



Adding Electric Potential equation 

Maxwell equation

Electric conductivity



Adding Electric Potential equation 

Electric conductivity



Adding Electric Potential equation 

Electrical potential equation



Adding Electric Potential equation 

Boundary conditions



Adding Electric Potential equation 

Boundary conditions



Adding Electric Potential equation 

Results:



Adding Electric Potential equation 

Results:

electric potential field with the same electric conductivity in fluid and solid regions



Adding Electric Potential equation 

Results:

electric potential field with different electric conductivity in fluid and solid regions



Conclusions and future works

• The laplacian electric potential equation can be implemented as a 

coupling boundary condition between different regions in 

“chtMultiRegionFoam” solver.

• For extending the model to temperature dependent solid parameters the 

future work can be to implement materila quantities via the library 

“thermophysicalModels”, as done for the corresponding quantities in the fluid 

region. 


