Release Notes for CastNet 2.3
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OpenFOAM® 1.7

CastNet 2.3 supports OpenFOAM® 1.7: To allow an easy version change, OF 1.6
and 1.7 have been implemented into the OpenFOAM® 1.6-task:

i By default, CastNet exports files for
Mame:
Type: Pre/Run/Post Options OpenFOAM® 1.6.x.
Operffoa version [Version 1.7 -] The user can switch to OpenFOAM® 1.7
Expar{ Fluent/Gambit Fie ﬁ - export in the pre-run post options:
[ransiprm Mesh o -] Model/Specifications/PreRunPost-
Run parallel [of‘f - ]
Flot reésiuduals. [GnupJot - ]
Monitor [no Probes - ]
Postprocessor Export [of'f - ]

Model Associations-—————-
Model

Reset ” Apply ” Apply (Close




Working with references:

CastNet versions 2.3 and higher allow working with references. Generally,
references are attribute definitions, which are not used directly, but can be
assigned to other solution settings. At present, references can be defined for the
following OpenFOAM® settings:

- fvSchemes

- fvSolution

- GAMG-settings
- Material data

- Custom-Solver

Typical applications for references are:

e By using the CHT solver, the user would like to assign solution settings locally
for each region (e.g. fvSchemes, fvSolution). For this purpose, various
fvSchemes and fvSolution can be defined in the reference settings and
assigned to the CHT region in the course of the CHT zone definition.

« In general, references are suitable, if more than a single solution setup shall
be stored in the same model-file (smf-file). The user can, for example, define
fvSchemes sets like “accurate” or “stable” and activate them by selecting
these schemes sets in the solution settings before meshing and exporting the
case.

 Furthermore, references often allow much more entries than the ,hard-coded"
settings in the solution setup. This, for example, gives the user access to
considerably more schemes and scheme variants (e.g. strictly bounded
schemes for scalars) than the solution settings.

+ Working with references will offer particular advantages, if abstract modeling
is used. When working with this technique, special reference attributes can be
defined in a solver template (e.g. material data, fvSchemes, fvSolution etc.)
and applied to multiple simulation cases.

Generation of references

zle . Meshing Process  Attributes A\c’re.w C:tlcula.to! 5 = Selectl on-
[ tributes ction election roperties lew
Select Model
Create k Control Dict »
Delete General Models 3 MOde"
———— . .t .
Sappy : specification
4 Model § Solution Settings 3
tub  Pre/Run/Post v needs to
i Additional: active
Verl Dictionaries L3
co_ Solver Specific 3 .
4 Meshin Reference Specification fuSchemes Create Set A ttrlbUteS
mesh repres fuSolution Crea te ->
VolumeMest
SurfaceMest L Reference
ElementQrdi| = Material datahase . g .
4 Mesh Specificati Cilom Salver SpeCIflcathn
no_mesh 4 A
min curv siz e'g-
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e g fvSchemes
min cury siz Create Set




Model Associations

Mame: ref_my_schemes

Type: fuSchemes Create Set

Time scheme: [Siﬁady State - ] ot
Grad scheme: [Default Gauss Linear - ]
Default Div Scheme: [hﬂear - ]

Momentum |Define Div Scheme

Div Momentum Name: | div(phi,u) v
Div Momentum Method: [PreDefined Div Schemes |
“]i\r scheme: [MusLe v ]‘
Vector formulation V: [Use if passible =

|| Turbulence |k-epsfomega-Models »

iy Scheme: Turbluence: k
Fi\r kName: [divohi =
iv k Method: [PreDefined Div Schemes |
P [LinearUpwind ~|
radient Limiter [cell lmited Gauss Linear |
i

Turbluence: Epsilon/Omega

| div(phi,epsion/omega)

[Prd)eﬁned_[li\r Schemes

Upwind (1.Order)

Model Associations

Mode!

[ mreset ||y | Apply/Close

Reference for fvSchemes:

Allows detail selection of fvSchemes

Meodel Associations

MNarme:
Type: fvSolution [Srrple -

Use for Simple Solvers

Pressure solver p @ |GAMG -

1, Abs. Tal. 2, RelTol, 3, Under Relax  1e-06 0 0.3

1 solver: Smooth salver - |
Abs. Rel.fRelax 1e-05 1} 0.7

Turb solver:  |PBICG precond DILU |
Abs. /Rel.fRelax 1e-05 i} 0.7

Heat Trans solver: |Smooth solver - I
Abs./Rel./Relax  1e-05 a 0.9

Heat Trans solver: [Solver MName: H - ]

Rho solver: None -

Mon orthogonal correctors 0

M U Correctors |E| |

P ref Cell / value |D |U |
Limits none -
Options for 1.7 [Pressure‘. p_rgh - ]
Model Associations

Madel

[ Reset I Apply I Apply/Close J

Reference for fvSolution:
Allows detail selection of solution
settings



| Model Associations |

Mame:

Type: GAMG Spedific settings

Please enter a name for the GAMG settings

Smoother Gauss Seidel - ]
n Pre Sweeps 0

n Post Sweeps 2

nVCydes 2

cache agglomeration true -

n Cells In Coarsest Level 50

merge Levels 2

Model Assocdations

Model

Settings for GAMG can be defined and
applied to the model (e.g. different
GAMG settings for the various pressure
solvers in Pimple-Foam or InterFOAM)

Model Aszociations

Mame:

Type: Material database Material definition

atabase Specdfication [Thermnphysiml - ]
aze type [hPsﬂ'I"lermo - ]
ﬁPsﬂhermn ig used by: rho®, cht®, buoyantSimpleFoam
Mame  air

Mumber of Moles 1

Maolecular Weight 28.9

High T a4 -4.73e-14

High T Enthaply Offset a5 -16467

High T Entropy Offsetad  -17.8

Low Tal..al 0.93 0.026
Low T a2..a3 6.105e-06 -2, 2e-08
LowTa4 9.51e-12

Low T Enthaply Offset a5 -13358

Low T Entropy Offsetad  170.6

ConstTherme janafThermo -
Lower Temp Limit TI - 200
Upper Temp Limit Th 5000
Common Temp Tc 1000
High Ta0..a1 7.5 0.018
HighTa2..a3 -6.26e-06 9. 14e-10

ransport Properties Sutherland Transpart

As  1.8e-05

s 0.7

[ Pref 100000
Default Air mixture

Model Azsociations

Model

[ Reset ][ Apply ” Apply/Close

Reference for material data:

Allows more detail entries of material
properties (e.g. temperature dependant
viscosity (Sutherland parameter or heat

capacity - Janaf parameter)




Usage of references:

Model Associations

MName:
Type: CHTMultiReq Reqions
CHTMulti Zone Type [ﬁuid Fone - ]
Region ﬂm [F‘.Eference material - ]
Material [ref_rny_mat - ]
Region initialisation [Use global init - ]
Region FvSchemes [Use reference FvSchemes ]
schemes [ref_my_smemes v]
Region FyvSolutio [USE reference fvSolution ]
Solution [ref_vavSqution vl
Model Associations
region 427
region 1443
region 1303
region 31
region 136
Reset ” Apply l[ Apply fClose J
Model Associations
Mame: simpel_solver
Type: Solution Settings Solver
Pre defined solver settings Set Combination ]

icoFoam
rho{Parous)Simple-frhoPimpleF pam
rhoPisoFoam

all “interFoam
buoyantSimpleFoam
buoyantPiso/PimpelFoam
buoyantBoussinesgSimpleFosm
buoyantBoussinesgPisoFo
chtMultiR egion-*Foam

ombinatio

tion set |ref_mvFvSolution

Use fyschemes set [ref_my_schemes

Mode!l Assodations

m

Model

Reset ” Apply ][ Apply/Close

Defined reference
attributes can be used in

the CHT multi-region
solver settings.

The detail attribute
settings for material

properties can be assigned
to different regions.

Under “solution settings”
solution settings can be
used for a set
combination:

Model generation of the conjugate heat transfer solver

Compared to the manually case setup, the setup for conjugate heat transfer
problems is considerably simplified: Parts of a CAD assembly can be picked
directly in CastNet and the fluid and solid region settings can be assigned
directly. Local schemes, solution or material settings can be associated with the
regions. The complete case and directory setup are conducted automatically.

The picture below shows a fluid region (named fluid 1) that consists of multiple

geometry regions (see Model Associations).
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File Meshing Process  Attributes  View Calculator

Attributes Action  Selection  Properties  View

Creste  » Control Dict
Delete General Models
T aRalyEE

Snappyl
4 Modelq Solution Settings

turb) Pre/Run/Post
sim

W Edit Node (=@ 2 |
Materials

lame: Fluid1
Type: CHTMultReg Regions

Additional:
mat|

Verl| Dictionaries »
|

CHTMuIti Zone Type fiuid zone -

Solver Specific 8 egion fluid properties | Default fiid properties

4 Meshin Reference Specification egion initialisation Use global init -

egion FvSchemes Use default fuschemes

mesh representation
VolumeMesher
SurfaceMesher
ElementOrder

4 Mesh Specification
no_mesh
min curv size

Recion FSolution Use default fSoluton +

Model Assodations
region 186

region 427
region 1443

min curv size
min curv size

min curv size

min curv size

region 1303
region 31

Reset |[__mpoly || Applyichse |

OpenFOAM® CHT solvers allow you to assign individual solution settings to the
regions. On the one hand, this makes the selected settings highly flexible with
regard to the particular regions. However, on the other hand, a higher effort is
needed to define these settings for each region. The principal modeling approach
for CHT cases in CastNet tries to meet both of these requirements: A fast model
generation with standard settings or a detail model setup where settings are
individually assigned to the regions.

Definition of a general face and cell zone set
Besides porous and MRF zones, it is also possible to define a general zone set,

which can then be used for other purposes. An interior face set can be defined
for particular needs.

User defined scalar fields

The user can define own fields, which will be exported as files in the startTime-
directory (0). Among other things, this will makes the setup for solvers with
specific fields easier. For reactingFoam, for example, the user can set fields like
H2 or 02 and then has to modify only a few boundary settings manually.

Generate a neutral gambit -out:

Neutral file export is implemented in the OpenFOAM® 1.6 solver task. The user
can export a Neutral file additionally or export the Neutral file only.

Note that Gambit Neutral file is a mesh import option for many CFD solvers (e.g.
also Open source CFD solvers such as Code Saturne). This option gives the
opportunity to run a problem with other CFD (open source) solvers, too, without
needing to redefine the mesh.



