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Periodic BC
Spanwise

Old implementation was based on adding 

halo cells to periodic face.

New implementation is based on treating 

matching dual CVs on each face as parts of 

a whole CV…

 Residuals should be summed.

 Gradients, limiters, sensors, etc., must be 

consistently computed in view of full CV

 github.com/su2code/SU2/pull/652

(integrated in develop)
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Periodic BC
Theory

Old implementation was based on adding 

halo cells to periodic face.

New implementation is based on treating 

matching dual CVs on each face as parts of 

a whole CV…

 Residuals should be summed.

 Gradients, limiters, sensors, etc., must be 

consistently computed in view of full CV

 github.com/su2code/SU2/pull/652  

(integrated in develop)
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Volume:
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Taylor Green Vortices
Validation Testcase

 Triply periodic, adjacent faces

 Initial Solution given

Unsteady Vortex decay

 ~17 mio cells (257^3  nodes)

 Analytical solution available in 2D for 

incompressible solver

Code-to-code comparisons for 3D and 

compressible flow
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video courtesy T. Economon
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Streamwise Periodcity
Theory
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Decompose pressure filed into 2 components [1]:

Periodicity Assumption:

Introduction of a source in the momentum equations:

Similar steps for the energy equation: 

+ adaption of boundary conditions

ҧ𝑡
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Pipe Flow
Streamwise Periodicity
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 Fully developped (streamwise periodic) pipe flow…

 …computed on one (primal mesh) element in streamwise direction

 One setup validated against analytic solution:

 Additional Idea: Automatic creation of a fully developped inlet profile

Velocity magnitude
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Reduced Pressure
Streamwise Periodicity
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Stream-wise periodicity also now possible by redefining pressure as reduced pressure (momentum source term).

Reduced Pressure Contours
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2D Pin in channel
Streamwise Periodicty
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Reduced/periodic pressure

Recovered/physical pressure
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Energy equation
Streamwise Periodcity
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Reduced Temperature Contours

Stream-wise periodicity can be applied to energy equation similarly with source term and special BC treatment.
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User Interface
(Streamwise) Periodicity
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Streamwise Periodcity
Gradient Validation

Hicks Henne DV‘s on the 2D half cylinder

Testcase from above

Objective function: Drag on the Pin surface

 Still plenty of work left:

 Different models for integrated heatflux

 Dirichlet Boundary condition for Temperature

 Gradient validation including energy equation, 

turbulence

 CHT

 Shape optimization
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Perioidic BC‘s in SU2
Takeaways and Outlook

Spanwise

 Available Comp.+Incomp. Solver

 Spanwise (also adjacent faces) & rotational

 Implementation finished

 Integration in v7.0 planned

 Tutorials/docu. have to be set up

Streamwise

Only incompressible solver 

 Energy equation/Temperature handling

majority of work

 Branch: feature_periodic_streamwise

 Partly integration in v7.0 possible

Written documentation available (upon 

request)

 Tutorials have to be set up
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Questions, comments, ideas, applications?

-> Contact: tobias.kattmann@de.bosch.com

mailto:tobias.kattmann@de.bosch.com


BONUS SLIDES
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3D Pin Array
Streamwise Periodicty
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Periodic pressure Recovered pressure
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2D Pin in channel (physical pressure)
Streamwise Periodicty
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Periodic simulation

Velocity inlet / pressure outlet
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Streamwise Periodcity
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Velocity Magnitude Contours and Streamlines

Stream-wise periodicity for momentum can be controlled by specifying pressure drop or mass flow (iterative).
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Streamwise Periodicty
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Recovered Temperature contours for a periodic calculation of one “representative” heated cylinder.
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Periodic Assumption check
Streamwise Periodicty
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 2D single Pin in channel case from

presentation above

Copied mesh 30x downstream

 Same massflow as in periodic simulation

specified

 x-Velocity at ‚outlet‘-locations compared

to periodic profile

 Velocitiy profile matches better with

periodic simulation in further

downstream locations ✔


