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CFD model preparation cycle at Groupe PSA

Teamcenter

ANSA Modeling
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CFD Mesh generation for a full car assembly

*modeling work performed by Tech Center Morocco
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CAD Design

* Incorrect translation data

» Poor CAD description — TOPO errors

» De-featuring of complex parts

» |solate exterior surfaces

« Low automation level

e Other...

Watertight ¢

preparation CFD Analysis

Watertight Preparation Challenges

360hr
Reduce CFD mesh

generation
turnaround times

Watertight preparation
challenges
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Prismatic
Mesh

Time
Consistency

Multidisciplinary
meshes

ANSA

PRE PROCESSOR

Performance

Automation
. Improvement
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Modeling process
requirements
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- . Assembly
Engine & Powertrain _
Upperbody Management in Model
Browser

@ High aerodynamic importance

M Average aerodynamic
Underhood

Importance

(] Low aerodynamic importance

Suspension & Brakes Underbody
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Reduce workload by deleting symmetry parts

1. Separate model in sub 2. Delete unnecessary and 3. Watertight per assembly 4. Merge and connect all
assemblies symmetrical components and symmetry copy back assemblies

_/
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Identify Similar components Isolate>Similar Groups

— Key features

& Similar Groups. E

Entities Select Faces and/or Shells to work on

Compare

Similarity Factor (%) 80

Distance 0.2

v Automatic
identification of
similar components

v' Preview of matching
groups

v User defined
Similarity tolerance

Connactivity Groups

Based on:
Triple bounds
PID bounds

Feature line

Work on

. Source parts
D Target parts
. Unmatched

>z

L
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De-featuring complex parts Feature Manager — Key

features

1§ _Feature Recognition Parameters
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treatment

v . Stamps
v . Flanges 3D
v Holes 3D
Fillets

No identified features Highlighted features Design Action>Remove
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Engine & Powertrain Assembly |
Management in Model

Browser

Upperbody

@ High aerodynamic importance

O Average aerodynamic
Importance

Underhood

(] Low aerodynamic importance

Suspension & Brakes Underbody
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Avoid large unmeshed
Macros

Merge PID of Similar
Components

Closing Holes

Delete Small
Components

STL meshing

Removing Multi-
instances

Challenges in
PreWrapping process
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Automation for
Prewrapping process

CFD Script Buttons

ANSA Task Manager - PreWrap Template

Task Manager

@ PID’s: 3100 B
- . [
o Conn Groups: 5765 [ user Script Buttons
ol "
Faces: 3mil () -
Set Current View mod ~ GEOGFE User Script ) TOOLSTOPO | CreaDoman |
Bring Ent re db o visihle User Script Size' 2 5GB g l IsolateFaces I SplitCurvaturePeaks l
STL Spac ng User Script o TOOLS MESH | AdvancedLayersParameters |
-+ N
Merge PIlJs with Samé Color User Script .2 [ ConnectSTLPerProperty l FixLayersProblematicAreas l
Merge PIDS of Similar Components User Script l IsolateNormalVector I LatticeBoltzmannVRzone I
PreWra ResetMacros
Remove [ouble Components User Script I L l I
) | setquaiityCriteria | SplitQuads |
Fill holes an Geometry User Script
Delete Sraall Volumes User Script EEDISIGENEREL [ drzddolli I
| - ) s 160 | GenerateChecksReport | MergePIDs |
: s | MergesmallPiDAreas | ORINXYZ |
Remove |.ogos AUTO User Script Conn GIOUpS' 045
e | RideHeightSetUp |  IsolateLongPidNames |
Fix Unchecked faces User Script Shells: 7mil -
Generate STL Mesh User Script r."
Fill Featureline holes User Script Size: 350MB g
Release hell Elements User Script o
Delete Geometry & Compress  User Script
Fix Orlentation User Script
Saveds User Seript
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Visualization of Octree entity All new Octree

algorithm

v" Visualization of Octree
along Structure
assembly

v’ Easy-to-handle cut
planes on both Octree
and Structure

v Estimation of total
shell elements during
Visualize stage

Visualise Octans on
Structure




Size plot on Octree entity All new Octree

algorithm

v' Preview of size length
on the Octree
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Identlflcatlon of Void Volumes All new Octree

onfi_Enginedscript.ansa.gz. Current Part: 9804379480 1 th

- algorithm
Void
Pruned

Yolumes
[ 1 test. shell elements: 1.4e+07)

X X X { X
L]

v' Easy identification of
Void volumes (no
Octree intrusion)

Shell
quads : 0

trias  : 7045990
total : 7045990

Size plot on Void
Volumes
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Highlight high resolutions areas All new Octree

m:eur—nm{::!:::kmptansa gz Current Part: 9304379480 alg Orlthm
x [l wu
o s v' Easy identification of
v W Sia refinement zones
: across proximities

trias 7045990
total : 7045990

Size plot on Skin of £ TN N
Structure ‘
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Identification of under-refined areas All new Octree

algorithm

L

Lou
Op 2

erly-refined &
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All new Octree

algorithm

v" Isolation of leaked
properties/areas

Ceak Isolated P°
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Leak detection

Ceak Isolated a°

All new Octree
algorithm

v' Isolation of leaked
properties/areas
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Distortion: 30°

Tubes & Wires Mesh Generator TubesWires user script

button

v Automatic tool for
shell mesh generation

v Avallable for
quad/ortho tria shell
type

v Automatic assignment
of element length
based on distortion
angle
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Upperbody

Underhood

Suspension & Brakes

Engine & Powertrain

Tubes

Underbody

Assembly
Management in Model
Browser

@ High aerodynamic importance

M Average aerodynamic
importance

@ Low aerodynamic importance

www.beta-cae.com B



Middle Surface Extraction Mid.Surface>Skin —

B Key features

_Run Skin on Visible = .
Bl [2N— v" Process acceleration —
[ mecomiaion o0 up to 70% through

Teat Chamiers | X execution in batch

: 2:||:t:agng' reces \L;se ex?stlnc f process
e e — v Generation of report

- Report failed parts v

for failed parts (casted,
topo problems)

Skin description
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Methodology steps for intersection at FE-mod Methodology steps

before panel
Connection
1. Extract Mid.Surface

from Solid thickness
2. De-featuring of

intense features
3. Automatic closure of
holes
Workflow 4. Batchmeshing of
| panels (Fillet

treatment etc)

Solid description Skin description Batchmeshed Skin
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Fusing gaps of Skin parts — demo case Intersect Skin— Key

features
v' Automatic tool with

v v - - u \ 7 3 ”, / / 1..’? ; ]. ] f 9000 f
m L A coceetonor oo

v v o l compared to Geometry
‘# operations
AA v' Preservation of all

geometrical features
of underlying surfaces

Skin description
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Fusing gaps of Skin parts — demo case Intersect Skin— Key

features
AVAVAVAY - v/ Automatic tool with
g

' | acceleration of 90% of
AR

compared to Geometry
operations

v' Preservation of all
geometrical features
of underlying surfaces

watertight closure

Highlighted
projections
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Fusing gaps of Skin parts — demo case Intersect Skin— Key

AAAA
~

'V \. ) b . , 5 I “1 ‘ ~ 3
SAYANAVANAVIVE™"
R R
N utlévﬂ avaNSE

Fully Watertight

features

v Automatic tool with
acceleration of 90% of
watertight closure
compared to Geometry
operations

v' Preservation of all
geometrical features
of underlying surfaces
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Fusing gaps of Skin description parts Intersect Skin— Key

. features

v Automatic tool with
acceleration of 90% of
watertight closure
compared to Geometry
operations

v' Preservation of all
geometrical features
of underlying surfaces
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Fusing gaps of Solid description parts Intersect Solid— Key

Solid description

features

v Automatic tool with
acceleration of 90% of
watertight closure
compared to Geometry
operations

v' Preservation of all
geometrical features
of underlying surfaces
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Fusing gaps of Solid description parts Intersect Solid— Key

features

v Automatic tool with
acceleration of 90% of
watertight closure

7 : compared to Geometry
.mv.m; - ‘,‘Wﬁﬂ)ﬁmﬁ\@s oper ations

v Preservation of all
geometrical features
of underlying surfaces
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Fusing gaps of Solid description parts Intersect Solid— Key

features

v/ Automatic tool with
acceleration of 90% of
watertight closure
compared to Geometry

operations
v' Preservation of all
S | ‘ geometrical features
i y of underlying surfaces
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Intersected shells

www.beta-cae.com vy



Fusing gaps of Solid description parts Intersect Solid— Key
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Automatic
ldentification of
intersected shells
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features

v Automatic tool with
acceleration of 90% of
watertight closure
compared to Geometry
operations

v' Preservation of all
geometrical features
of underlying surfaces
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Fusing gaps of Solid description parts Intersect Solid— Key
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Fully Watertight —
No internal walls

features

v Automatic tool with
acceleration of 90% of
watertight closure
compared to Geometry
operations

v" Preservation of all
geometrical features
of underlying surfaces
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Fusing gaps of Solid description parts Intersect Solid— Key

features

v Automatic tool with
acceleration of 90% of
watertight closure
compared to Geometry
operations

v' Preservation of all
geometrical features
of underlying surfaces
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Fully Watertight —
With internal walls
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Geometry

Verification of resulting watertight mesh S.Graph — Key features

v’ Direct comparison
between different
ANSA models
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Target performance goals

Performance pre-processing times

Merging of Sub
assemblies

Surface mesh
| surface mesh [

m New methodology
m Old methodology

New Methodology —
Key features

v Improved turnaround
processing times

v' More Consistent
Quality

v' Enable users with less
experience to build
complex models

v' High level of
automation and
modeling
standardization —
ANSA scripting
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