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Governance

Latest Development in                                (v1906/v1912) 

ÅSteering Committee
(6) OEMs and Support Consultants
(3) Interests of Release Authorities
(2) Research Organizations
(1) Release and Maintenance
(1) Permanent Chair

ÅTechnical Committees
Documentation
Marine Applications
Meshing
Multiphase
Numerics
Optimisation
Turbulence
Nuclear
HPC
Χ ƻǘƘŜǊǎ όŎƻǊŜ ǘŜŎƘƴƻƭƻƎƛŜǎ ŀƴŘ ŀǇǇƭƛŎŀǘƛƻƴǎύ
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Quality Assurance

Latest Development in                                (v1906/v1912) 

ÅQuality Assurance:

ÅSmall (unit) test loop
Å Nightly tests to ensure no cross-feature breakage

Å Approximately 750 feature-by-feature tests

Å Execution time ~ 4 hours (nightly)

ÅMedium test loop
Å Tutorials and small validation tests

Å Approximately 450 tests

Å Execution time ~ 2 days (weekly)

ÅLarge test loop
Å ~25 Client cases

Å Several million steady and transient cases

Å Execution time ~ 1 week (once per release) ISO 9001 Certified Company
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Highlights

Latest Development in                                (v1906/v1912) 

Preprocessing: Integration of swak4Foam Functionalities

Mesh: snappyHexMesh automatic gap closure

Solver: adjoint shape optimization

Performance: GAMG, mixed-precision

Application: paint dipping, Solar Load Modeling (Electrical Vehicules), 

Virtual Wind Tunnel for WLTP aerodynamics certification 
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Integration of swak4Foam Functionalities

Latest Development in                                (v1906/v1912) 

Expressions-based setFieldsutilities 

ҭ ǎǿŀƪпŦƻŀƳ funkySetFields, groovyBC

expressions
(

T
{

field T;
dimensions  [0 0 0 1 0 0 0];
constants
{    centre (0.21 0 0.01);    }

variables
(    " radius = 0.1"    );

condition
#{

// Within the radius
(mag( pos() - $[( vector ) constants.centre ]) < radius )
// but only +ve y!

&& pos(( pos() - $[(vector) constants.centre ]).y()) > 0
#};

expression
#{

300
+ 200*

(1 - mag(pos() - $[( vector ) constants.centre ])/ radius )
#};

}
);

e.g. setExprFields to adjust the 
temperature within a defined zone

ÅsetExprFields :               
for custom fields

ÅsetExprBoundaryFields : 

for custom boundary field 

entries

$FOAM_TUTORIAL/compressible/rho
PimpleFoam/RAS/TJunctionAverage

https://develop.openfoam.com/Development/openfoam/tree/master/tutorials/compressible/rhoPimpleFoam/RAS/TJunctionAverage
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Integration of swak4Foam Functionalities

Latest Development in                                (v1906/v1912) 

Inline expressions:  #calcᵼ#eval

ÅFaster & convenient 
replacement for #calc

ÅNo compilation, inline 
interpreter

v1912 User Upgrade Guide:

https:// develop.openfoam.com/Development/openfoam/wikis/guides/upgrade/v1912-User-Upgrade-Guide

More info

Χto convenientlyrecalculatethings

Χǘƻ ŜƳōŜŘ ƳŀǘƘŜƳŀǘƛŎŀƭ ŜǾŀƭǳŀǘƛƻƴ ƛƴǘƻ ǊŜƎǳƭŀǊ ǎǘǊƛƴƎ ŜȄǇŀƴǎƛƻƴǎ
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Integration of swak4Foam Functionalities

Latest Development in                                (v1906/v1912) 

Inline expressions:  #calcᵼ#eval

ÅFaster & convenient 
replacement for #calc

ÅNo compilation, inline 
interpreter

v1912 User Upgrade Guide:

https:// develop.openfoam.com/Development/openfoam/wikis/guides/upgrade/v1912-User-Upgrade-Guide

More info

Χǘƻ ŎƘŀƴƎŜ ǘƘŜ ǿŀȅ ȅƻǳ ǾƛŜǿ ŘƛŎǘƛƻƴŀǊƛŜǎΗ
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SnappyHexMesh(automatic gaps closure)

Latest Development in                                (v1906/v1912) 

ÅSometimes gaps need to be resolved (not meshed)

ÅNew control in surface refinement section

Automatic gap refinement is in OpenFOAM for 
some time

gapLevel (2 0 10);

gapMode outside;

<system>/snappyHexMeshDict

refinementSurfaces
{

"gap.*"
{

// Surface - wise min and max refinement level
level (2 2);

// From cell level 2 onwards start checking
// for opposite surfaces
blockLevel 2;

}
}

<system>/snappyHexMeshDict
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Adjoint shape optimisation

Latest Development in                                (v1906/v1912) 

ÅadjointOptimisationFoam solver runs entire loop
solution of the flow

adjoint equations

computation of sensitivity derivatives

update of the design variables and mesh

ÅImplementation is contributed by OpenFOAMGovernance 

ÅThe software was developed byPCOpt/NTUAand FOSS GP

To master the adjoint shape optimisation we do 
recommend users to take a 2 days training lead by two of 

the developers of the method and implementation:
Prof. Giannakoglouand Dr.Papoutsis-Kiachagias

Next training will be virtual 
3.-4. June 2020

See www.openfoam.com/training

http://velos0.ltt.mech.ntua.gr/research/index.html
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Adjoint shape optimisation ςVisual-CFD

Latest Development in                                (v1906/v1912) 
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Improved GAMG solver controls

Latest Development in                                (v1906/v1912) 

ÅIn parallel runs communication on the coarsest level could be bottleneck
each cell at different processor

ÅUser can now lower the number of sweeps by using relToland maxIter

ÅExample shows drastic reduction in number of sweeps for PCG solver

Global solversettings

Solver settingsfor coarsestlevel. If not definedhere, the global settingsin the
parent-dictionary is taken

For unsteady external aero simulation with 100M cells, 
5% performance improvement is observed


