RELEASE Notes: NEW FEATURES IN CASTNET 2.2
New Features for OpenFOAM®:
Warning section: Gives warnings if there is a wrong or incomplete setting for a solver.

Checks many settings (missing definitions (e.g. no controlDict, no solver settings), values for
critical variables (turbulence, pressure, temperature, wrong or missing settings in material
definition for selected solver)

Example:
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THIS I3 THE WRARNING SECTION FOR INCOMPLETE OR MISSTHG MODEL DEFINITICNS
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Critical error :
buoyantPisoFoam needs gravity defintion.
Please specify gravity in: Model Specifications/General Models.

Critical error :
bucyantPiscFoam needs Thermophysical material.
Flease specify Thermophysical material in: Model Specificaticns/Material/Thermophysical.

Hote: & Face normal welocity is defined in BC but the walue is larger than is zero.
This means that flow i3 leaving the domain.

Critical error :
k-omega turbulence model is used but no initial conditicons for turkbluence are 3et.
Please specify initial conditicns for k/feps/omega-models in: Initial Conditicons.

k-omega is selected but no BC for turbulence is set in inlet inl.
zero Gradient will be used (not necassarily critical).

buoyantPiscFoam is a compressible sclver.
k-omega Turbulence-Model will only run for incompressible soclwvers.

T is needed by buovantPiscFoam but no initial temperature is set.
Please specify initial conditicons for T in: Initial Conditions.

T i3 needed by bucvantPiscFoam but no BC temperature is set in inlet inl.
zero Gradient will be used.

buoyvantPisoFoam needs absclute pressure but pressure is below 100 in initial conditions.
Please check initial conditions for p in: Initial Conditions.
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Model Associations

ame: |
ype: Wall Specified wall
all type Fixed Wall
Fixed Wall
slip wall

Maving Wall

urb wallfunction
MavingWallvelocity {dyM)

Thermal [Temperature Gradient

Value |0

alpha1 Wall Condition |constantAlphaContactAngle :I

ContactAngle |45

Value 0..1 |0

Default BC for unspecified active variables: zeroGradient

Model Associations

face 4597

Apply/Close

[ Reset | apoy |

7. Edit Node

Model Associations

Mame: |
Type: Wall Specified Wall
|Wa|| type |Fixed wall EI

Turb wallfunction  |nutfmut-LowReynoldsWallFunction

Standard with defaults values
g IE kfepsfomega spedfy values
k/eps/fomega rough wall

Spalart-allmaras rough wall
Spalart-allmaras-walfunction
nutjmut-LowReynoldsWallFunction

Spalart-allmaras-Standard-Wallfunction

ow Reynolds Epsjomega

Epsfomeaa fixed Value :l

Epsfomeaa fixed val | 1=-08

Thermal |Temperab_|re Gradient

Value |0

alpha1 Wall Condition |a|phal zero grad

Default BC for unspedified active variables: zeroGradient

New Wall Functionality:

(e.g

Model Assodations

face 10

Apply/Close

Reset || aomv |

Rotating Wall

Moving wall velocity for dynamic mesh
More thermal options at walls

Alpha 1 contact angle

More Wall Functions

supporting new LowReynolds Wall
Functions and hybrid Spalart Allmaras Wall
Function)



New Solvers:

* InterDyMFoam
* CompressibleInterFoam
* Custom Solver

% Edit Node =B £ EideMode = ] Edit Node
Medel Associations
Model Associations jame: | Model Associations
Type: Solution Settings Solver
ame:| | | [ Al |Mame: ||
ype: Control Dict CD Definition Pressure peoor @ | 1206 lo | Type: Addtional Dictionaries Dynamic Mesh Dict
Pressure p : | 1e-06 o |
ication simpleFoam Pressure pfinal @ | 12-07 Jo |
Steady-state; § TSmpleFoam ey, <R o |
" I rhoPorousSimpleFoam L[| - r il || dynamicFvMesh solidBodyMotionFyvMesh
N\ vars: p, U, Turk ol arm i Turbulence : 1208 lo |
||| 1: Absolute Tol 2: Relative Tol
Use: Pressureff rhoPisoFoam - Mo Set;gs = =- |
interFoam ncorrectors 2 ‘
lent oo interDyMFoam = ! Non erthoganal correctors |2 | CofG x |0'5 |
Start time IU compfesm_blelnterFoam Avhstor. |5 ; ‘ Cof v |0.5 |
= buoyantsimpleFoam ‘
% nalphasubCycles | 4 |
& t buoyantPisoFoam |||cofc z |g 5 |
[[|5top 2 5 ) capha |1 | :
| buoyantBoussinesgSimpleFoam ™ i ;
{||End time |1ggg [ omenumevedctor timeDataFileName |cons13ntI6DoF.dat |
Prefcel [Value |0 for: solidBod - -
Delts time |1 i || r—— o parameters for: solidBodyMotionFunction SKA
| ) = || correctehi Ino - Model Associations
Il wirite control | timeStep E cheme: Model
L : "I’lma scheme: |Euler =l
| wirite interval | 250 N | |
i || rad scheme: |Gauss inear -
llPurge write 1 | : Div scheme Momentum: |Default upwind (1.Order) [=]
i 1 i Div scheme Turbulence: [Default upwind (1.Order) =]
|| write format | Ascii EI i Fawuaum: [Gauss inear corrected E“T
| | (' [Model Assodations-
Write predsion |9 ([ Mode!
L] | ’ Reset ” Apply |I Close I |
|1 Write compression !Unmmpressed B | L —
| I | -
i Time format |General EI i
| |
+|| Time predsion |& | . — o oot I poptvices
I —
Run time modifiable i‘fes :I
: Adijust Time Step |Yes |« |
| max Courant Mumber [0,2
| _ Support of InterDyMFoam
! max delta T [ | with dynamic mesh Dict

Import user function

e[|

el W 0 W e W 5 5 3

odel Assodations

Model

ot ] iy [

(referencing motion file)

Also new solver:
compressibleInterFOAM



7] Edit Node o] B P
Medel Associations I
ame; i
ype: Control Dict CD Definition

S " -
ication [ m solver =

Solver: |buoyantﬂoussinesqFquSimpleFoam

Temperature |of'f
alphail |off
Fet rho name |r'|or1e

Properties |Use TransportPropeties

Pressure Unit System Iincompress: p=p/rho

[ EIEIETED EIEETL

||| Formulation |In::ompressible
||| Additional default wall |ﬂ:1ne
/|| 5et pre defined solver definitions above 3
|
[Istart from |5tart time
[Istart time |0 |
|
||5top at Erjgyme Izl
i
End time | 1000 |
[|peita time | 1 |
L]
(|| write control timeStep [=]
[Iwrite interval | 250 |
‘liPurge write I:l |_
|
Write format | Asdii [=]
[lwrite precision |9 |
‘|l Write compression |Ur1compressed |z|
|
[ Time format |General [+]
e il
< [, m | »
: el Assodationg—-——
o[|Model
|
|
|
|
|
[
[ Reset | appb || Applyjdese |

r

7| Di/castMet_update_debug/bouyant_piso.

Attributes  View

Configure...
Execute Mesh..,
Update BCs and Settings...

= analysis
- SnappyHex-Modellir
=} Madel Spedifications

[ |

]

I

[=} Meshing Process Sp.

- mesh represent
- YolumeMesher

i - SurfaceMesher
- ElementOrder

L Y ST

Support of  custom
solvers

Improved Functions
for case update: No
mesh needs to be
generated or exported

if settings for
OpenFOAM are
changed.



dge2

efine Regions

Defines Feature Edge Mesh

l

Model Associations
efine Levels N MIN: | 7
pick Edges only
lodel Associations

R

| &1 Edit Node
"NEI’“E: ;e
’Type: R

H

[
Close

E

Apply

Support of better edge resolution for SnappyHexMesh: Edges can be picked in CastNet
and will be refined by snappyHexMesh (better resolution of sharp geometry changes)

)

Reset

Type: ﬁeﬁne REéions .é’dge ﬁe‘ﬁne
Defines Feature Edge Mesh

Refine Levels N MIN: |8
Model Assocdiations

pick Edges only
edge 40

SnappyHexMesh-Modeling in CastNet:

] Edit Node
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Note: SnappyHexMesh is an additional option besides the CastNet-meshing features.



RUN GUI (First release)

Furthermore, version 2.2 contains an additional graphical user interface. This new application
completes the graphical process control and model setup for OpenFOAM: The new GUI allows a
detailed job control during OpenFOAM calculations. This includes plotting residuals, changing
time control settings, switching matrix solvers or discretisation schemes.

 OpenFoam v @ 9
Residiuls | Probes
PLOT
residuals T,me
1 T T T T T T T T T Start Time: 0
End Time: 1000
deltaT Time: 1
Solver
p: GAMG
E L FPBICG
K PBICG
omega:  PBICG
F
3 E Solutions
= o 03
U 07
omega 0.7
K Bt
8.6801 = 4
Schemes
VPN YL lingarUpwind Gauss linear
8.80681 L - L L L L L L L div(phi gmega):
8 50 108 150 200 250 300 350 488 450 500 eelic: tpwind
Iteration d"’(pmééuﬁs upwind
l Stop _Write H Edit vars H Show Logs ‘
prepare solving prepare
case Start Draw postprocessing | = e S | [ ¢ H Terminal |
[ Quit | I Refresh all Editing ]
K Toolbox v & i K Toolbox v B %
Time | Solver| Solution | Schemes | Residualsl Time| Solver| Solution | Schemes | Residualsl
Solver
Start Time P
R
; kK
End Time
R omega
deltaT
b |
Used solver: [PBiCG @
Switch to: - |
| Save |
Time: start time, end time and deltaTime can Solver: matrix solvers can be changed, e.g.

be modified during the calculation replace PCG with GAMG



i Toolbox % 5

Time | Solver SOlUtiOf‘l‘ Schemes‘ Residuals

Solutions
p 03
U o,
omega 0.7,
k 0.7,

S G

| Save |

Solution: allows changing under-relaxation
values

K Toolbox v &

Residiual  Value
U : 0.001%
Uy :

ap 0.001
i 0.001]4]
amega : . :I
k: 4 iiﬂ__

CONED)
|| Activate Functio
Save Editing |
| #

| Show Results |

o

Time| SDIVEI" SCIIL.ItiOFI‘ SChEI’T‘IES‘ Residuals

For more information please contact:

DHCAE Tools UG Friedrich-Ebert-Str. 368
Website: www.dhcae-tools.com
Phone: +49 2151 821493

K Toolbox v @& 2
Time | Solver | Salution | Schemes | Residuals
Schemes

Cany |

div(phi,omega)
div(phi,k)

Used div Scheme far:  div(phi,U)

Gauss linearUpwind Gauss linear ‘

| v

Switch to:

Schemes: schemes can be changed during
the calculation

b Residiual Value edit

Edit Value for Uz

|0.001 |

|Bﬂbbrechen| l <JoK I

The feature 'residuals" allows setting
thresholds for residuals. Once these values
are reached, the calculation will be
terminated.

47800 Krefeld, Germany

email: info@dhcae.de
Fax: +49 2151 821494



