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software and owner of the OPENFOAM® and OpenCFD® trade marks.
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Our philosophy: More pragmatic then dogmatic
We have to accept the reality of our customers. Not always but often:
« Commercial CAD systems with proprietary kernels
» Windows systems (IT says “NO” to Linux)
* New software must be productive from the first second
» GUI based working is preferred for certain tasks

Can not be covered with OpenFOAM directly
Combine proprietary solutions with OpenSource
Try to share open source part of work (e.g. OpenFOAM-extensions)

Major tools:
CastNet: Preprozessor for OpenFOAM
Rungui for CastNet Job-Control




CastNet: Pre-Prozessor for OpenFOAM Tools
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Major goals for CastNet:

» Providing access to reliable, robust and high quality CFD-meshing based on CAD
geometry (commercial CFD-meshing and CAD import technology)

« Establishing complete GUI based environment: Access to strong OpenFOAM® -
solution capabilities without editing text files or detail knowledge of keyword-
structure (e.g. “turbulentMixingLengthFrequencylnlet” )

* Reducing the time from CAD model to OpenFOAM® run-ready case

Fully compatible: User can switch anytime from GUIs to text-based model setup
User can extend the CastNet model output for specific needs

Helps to learn the usage/keywords of OpenFOAM



CastNet’s OpenFOAM® Interface
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|| F:/castNet_cases/demo_darmstadt.smf [OpenFoam2.0] | | Edit Node E’
File Meshing Process Auto Attributes  Infos Calculator Help Model Associations
Attributes Action Selection Properties View Name: inl
Type: Inlet Velocity/Pressure
|
Name o - Velocity specification [Face normal U -
4 analysis U value -20
SnappyHex-Modelling
4 Model Specifications
6_preRunPost K-eps turb.
5_fwSolution Turb. Tnted 2.0;
4_fvSchemes ascii:
- Turb. Leng .
3_controlDict volVectorField;
2_material O] Tempe U
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1_GeneralModels

4 Meshing Process Specifi
mesh representation
VolumeMesher
SurfaceMesher
ElementOrder

4 Mesh Specification
min curv size
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Def_Boundarylayer -
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face 3
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face 83
face 51

}

face 3




Job Control
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GradScheme Variables:

Set GradScheme:

Used GradScheme:

[ Apply gradSchemes
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divScheme
Used schemes:

i) |
div(phi,omega)
div(phi,k)

Used div Scheme for: div(phi,U)
|Gauss upwind

Schemes Table ( select new Scheme by DOUBLE CLIC
[#- Upwind
--Iinear
--IinearUpwind
--SkewCorrected linear
- QUICK
--IimitedLinear
--vanLeer
B MUSCL

GRAD SCHEMES
Gauss linear;

DIV SCHEMES
Gauss upwind

Selected Scheme:
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Workflow Tools
Geometry Parasolid: ACIS: Granite: Catia Discrete
Input (Nx, Solidworks, (Inventor, Pro-E ‘ (stl, Nastran)
Solidedge,...) SpaceClaim, Creo Translator
TurboCAD,...) e.q.
SpaceClaim

¥

\ 4 \ 4 ¥y 9 I

CastNet: CAD Kernel based geometry import: Models/assemblies

Meshing/ Hybrid CFD-meshing or SnappyHexMesh-definition
Case Setup Case setup GUI: More than 30 solvers for 2.0/2.1

SolvinglJob || Windows: BlueCFD | ~I____ Linux: ESI-OpenFOAM 1.5-2.1*

Control OpenFOAM _ xenange Job control: runGui
Job control: runGui CastNet
Ll Direct export:
‘ ‘ machine/cluster Gompute Cluster
on demand

Post-
processing

¥ 4

Paraview, Fieldview, EnSight, Tecplot, (Windows or Linux)




Options for the Gompute User
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Combined local/Cluster

Pre-Processing:
Locally Windows/Linux

Running case:

Locally Windows/Linux or
move the case to the
Gompute Cluster

Exchange
CastNet:

No need to decide at
the start

Cluster only

Pre-Processing (Coming
soon)

Using CastNet on cluster
(on-demand)

Running case:
Gompute Cluster
Job control with Rungui



Gompute Setup
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| = | Edit Node
Maodel Associations

Mame:

E=8 EoR 5

Type: Pre/Run/Post Options
{ [Mesh export ’Default vl:
| [|Mote: Specify in export..OpenFOAM_UserConfigFile
| Export Fluent/Gambit File ’oﬁ ']
Transform Mesh ’oFF
External run [Gompute Cluster -
[on ]
hod lscotch ']
23 2 1 1 =
r of processors = n1*n2*n3
s: total number is used only
ons [none ']

Points A

0

Setting CastNet:
Entry in CastNet for
Pre-Run-Post options

Case setup and solver call is
done using Gompute
Commands

zolve—-Script

the =olwver

posePar

load openfoam/2.1.x
>logs/decomposePar.log

gsub -1 -n2 openfoam simpleFoam 1>logs/out.txt 2>logs/solver err.log »logs/sclver.log &

sleep 1lUs

gnuplot monitorResG

Reset Apply

Close ]
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Runing in Gompute environment

et window

C
gompute.com:32 (martinb) - GomputeTC | = | B s |

RunGui
File Miew Functions Logs/Files Launch Preprocessing Mesh utilities Postprocessing Help About

s

i Residuals

VALUES T Tlmel deerl UnderRelax | Schemes
STARTTIM

|oradip_rgh)
\ T T StartTime Set GradScheme:

EndTime [ceIILimited leastSquares 1

Used GradScheme
| --GradScheme not defined--

SOLVER

l Apply gradScheameas

GAMG
FBICG
PBICG
FBICG
FBICG

- divScheme
Usad schemes:

div{phi.U)

residual

diviphiomega)

diviphi.k)
UNDERRE Usad div Scheme for: diviphil)

fields
p_rgh
rho

Gauss linearlpwind grad (L)

Tabk | salect new Scheme by DOUBLE CLICK ):
b Upwind
b linear

equations

= linearl) pwind

1 1 1 . Gauss linearlU pwind default;
200 250 300 : Gauss linearl) pwind grad(variable);
lteration Gauss linearU pwindV default;

SCHEMES Gauss linearUpwindV grad(variable);
Selected Scheme:

GRAD 5CH Gauss linearlpwind grad (variable):

Calling extrudeMesh utility ...

l madify parametar

l Apply divSchemes

™ [martinb@login01:~/test_c... || RunGui || [VNC config] @ | | 10:37:10 AM

y



Benefit for Gompute users Tools
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High flexibility
« Windows/Linux-usage with all exchange options to Cluster/local run
Effective resource management
* Run cases locally for small/medium sized problems or pre-studies
« Switch to Gompute's HPC environment for higher resources /faster results
(transient, design studies, large models...)
» Pre-Processing can be conducted locally e.g. if network-connection is not
fast enough for external GUI access
« If memory restrictions occur locally (large mesh cases): Pre-processing
can be conducted on the Gompute cluster
Minimized OpenFOAM-care
* No need to keep the Linux OpenFOAM environment up to date (Gompute
will care for git-updates)
Optimal support options
« DHCAE Tools can provide support of OpenFOAM usage and CastNet by
screen sharing, conference calls etc.
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CastNet-Meshing Tools

CastNet / OpenFOAM

- features
- example cases
- technical field



CastNet-Meshing
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MName
‘olurnetesher

| >

M Edit Node

Mame: | geblasesel

Type: Cell Zones

MRF Zone

MRF Parameters

Parameter Definition

origin (x,y,2) | 0.1762

[0.148 [-0.1245

Axis (x,4,2) |D

0 !

Get Face normal veckor: Pick Face-=Wiew - »Info on selected

Omega  [1)s] |283

Model Associations----------

region 3

‘olurmeShapeMetric
SurfaceshapeMetric

[=}- Initial Conditions

=} FacefCell Zones
neblasesel
neblaese arossz

(MRF-Regions)
Pro-E assembly

By courtesy of Whirlpool



CastNet-Meshing
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Dryer




Chemical Engineering
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Fie Meshing Process Auto Attributes Infos Calculator Help

Attributes

Name

" | nfoType

£ analysis
-~ SnappyHex-Modeling
= Model Speciications

- mesh representation

~ViolumeMesher

- SurfaceMesher
ElementOrder

£ Mesh Specification

top_ground

- top_durchgang

~rohre

- regs

- refinel

- refinel

~out
no_mesh
mesh size
kanten_hauben

~ex_kanal

—

—

- ax3

—Bx2

—ct
deckel_hauben_rand
VolumeShapeMetric
SurfaceShapeMetric

- 3d_blPorb

El- Initial Conditions

EI- Face/Cel Zones

rotor
lochblech
~fitter
-~ baffle_zustroem
- baffle_sammelrunpf
- baffle_hauben

- baffle_fitter

E- Boundary Conditions
inl

P-out

analysis
SnappyHex-Mode
Model Specificatio
Control Dict
General Models
Materials

Solution Settings
Pre/Run/Post

E+-Meshing Process Spedification Meshing Process |

Mesh Represental
Volume Mesher
Surface Mesher
Element Order
Mesh Specificatior
3D Boundary Lay
3D Boundary Lay
3D Boundary Lay
Mesh Size
Refinement Sourc
Refinement Sourc
Classic Extrusion
No Mesh

Mesh Size

Mesh Size

Gen. Extrusion M
Gen. Extrusion M
Gen. Extrusion M
Gen. Extrusion Mi
Gen. Extrusion Mi
Gen. Extrusion Mi
Mesh Size
Volume Shape Me
Surface Shape Me
3D Boundary Lay
Gen. Extrusion M
Allow Refinement
3D Boundary Lay
Initial Conditions
General Internal F
Face/Cel Zones
Cell Zones

Cell Zones

Cell Zones

Face Zones

Face Zones

Face Zones

Face Zones
Boundary Condit
Inlet

Qutlet

Action Selection Properties View

It

o

face 30848

Chemical plant engineering
Meshing setup and OpenFOAM
case defintion
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Chemical Engineering

NNV s
> %
DA AN

o :

VANV

s
N

ity

YA
e

=~

T

i

RV
s

¥

L

;

g

i
s

X

N
AV
I

s
S
e

LN
N

N
ol

L

FAVAY,

Fox
5
4=

awmﬂyh
Ay
LY

o

Roof section



Chemical Engineering

Come to results rather
In days than weeks




Chemical Engineering

Plates
with
holes

Filters

Chamber
separators
(internal walls)




Chemical Engineering

File Meshing Process Auto Attributes Infos Calculator Help
Attributes Action Selection Properties View

Name N
= analysis a
- SnappyHex-Modeling
-~ Model Specifications I
El Meshing Process Specification M
-~ mesh representation M
- \iplumeMesher v
- SurfaceMesher
“ ElementOrder E
- Mesh Specification M
- no_mesh I
: M
W
C
I

-~ mesh size

- VolumeShapeMetric

- SurfaceShapeMetric
- Initial Conditions
- Face/Cell Zones F
- Boundary Conditions E

Geometry several hundred
parts transferred into non-
manifold model

Mesh cases 20-30 Mio Cells




Chemical Engineering
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CastNet-Meshing




CastNet-Meshing
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Boundary Layer from extrude to free mesh regions
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Particle diameter (m)
1.800e-04

1.600e-04

1.200e-04

Uil Time: 0.01s
8.000e-05
16004
1. 0e04 -
— 4.000e-05
B.0DeR g
_\v—//’, ;
— 4eds
9.000e-07

DHCAE Tools
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SnappyHex-Mesh Support
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OpenFOAM internal Mesher: Hex-dominated Polyhedral Cells
CAD model based SHM setup

ETE]

Model Associations

MName: I edge_refine

Type: Regions Edges 'I
Refine Levels N MIN: |5
Edge type Start-End hd

Defines Feature Edge Mesh

pick Edges only

Madel Associations-

Model Assodiations

}:ame: I boundary_layer

ype: Layer Layer Definition

/\
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/]

=

N
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Region support (e.g.
porous or MRF) based on
CAD geometry

AMI support for sliding
meshes

Local initial conditions for
CAD regions

Manual or automated
feature edges

CAD related edge
refinement

CAD model related face
refinement
Volume region refinement
with primitive geometry or
CAD regions

Boundary layer meshing
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Transient particle transport in steady flow Tools

performed by DHCAE
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Conclusion Tools

CastNet : Complete GUI based workflow of

OpenFOAM allowing a flexible usage: N
« CAD model based case setup “@(\o <
» CFD meshing 006 \\'0\)
: oe((\ \“\6
 solving ©
X \e?
- graphical job control and ? \‘.‘\\
e post processing. \OOO

For complex physics and complex geometry

In the Gompute environment or stand-alone



