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CD-adapco Brief

About 6,000 Users Worldwide
Market Leader in Germany and Japan
Market Leader in the Automotive Industry

Global Presence with more than 400 Employees

ACFD, Thermal, Structural & Chemic

Koftware & Services
A Stateof-the-art software
A Decisioamaking tools

AKnowledgéased Expert Syste

A Consulting & Engineering
Services

ATraining
AMentoring




Partner for Success

> 25 years of engineering services expertise in leading edge
industry, committed to helping companies solve their engineering
simulation challenges

- Excellent track record of problem solving thousands of successful
industrial projects

- Numerous pioneering CFD simulations and analysis work

> Technology expertise with CAD -embedded flow and thermal tools
to deploy at different required levels

- STAR-CAD Gateways for both design engineers and 2
advanced CFD users
_ STAR-CAD Series for design and engineers SYSTEMES

> Implementation experience to deploy a streamlined engineering
simulation process, from CAD to Expert Systems

@D-adapco

ECF 2006, PariBrance



Objective: Simulation driving Design

Industry trends
- Simulation driving design
» Top priority engineering companies
» less prototypes / shorten design cycle

- Upfront Analysis

» Leverage CAE in the most critical phase for a successful project
» drive more innovation / be more competitive

» E.g. General Motors Powertrain, BMW, Daimler-Chrysler, Ford, Valeo,
Renault F1, BOEING, Porsche, VIASYS, Dassault Aviation, Electrolux,
Filtrauto...
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Bring Together Design and CFD

CD-adapco partners with Dassault Systemes to bring together
best of both worlds

2
2

DASSALULT
SYSTEMES

- To confirm design assumptions and predict product performance
early in the product design,

- To bring innovation that matters,

- To speed and automate advanced CFD simulation process (e.g.
CAD embedding, Surface wrapping, Polyhedral meshing ...)
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The CAD-embedded Solutions

STAR-CAD Series STAR-CAD Gateways

CAD-embedded standalone CAD-embedded front-end to

upfront flow and thermal solution bridge the gap from design to
full-spectrum CFD
— —
Fit in Design Dpts: Fit in both Design and Validation Dpts:
* For designers and project engineers *For designers and project engineers
v’ To produce preliminary design v'To produce preliminary design
analyses and « what-if » studies. analyses and possibly using CFD

templates

» For advanced CFD analysts
v To prepare Advanced CFD Templates
used by the designers
v’ To perform validation simulations on
models used upfront by designers

v’ To prepare surface and/or volume

mesh for solving in STAR-CD or STAR-
CCM+
CD-adapco
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Typical STAR-CATS Workflow

Design-centric CAD-embedded CFD

e Y=

- -

Build your Open your
CAD model CAD model
Problem definition
‘ -
<
A
* No translation
* No CAD repair Generate mesh
* No complex wizards Change
CAD

Solve

@D-adapco Proces! results
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Typical STAR-CATS Gateway Workflow

Build your
CAD model

Open your
CAD model

+
‘l' CFD Template

Problem definition

* No translation
* No CAD repair Generate mesh

STAR-CD Custom wall heat flux condition commands and table input:

!-Define cylindrical system:
local 5 cyli 1.25 1.25 0 %0 00
csys 5

!-Custom Regions (with tables)
rdef,1,wall, table

hf tablel.tbl

nosl,stand, @

0,0,0,5,0

flux,0

rname, 1, HF1

TABLE heat_flux tablel
LOCAL 5
VOPTION Cutoff
INDEPENDENT THETA 13
THETA (0.000000 15.000000 30.000000 45.000000 €0.000000 75.000000

* No complex wizards Change
CAD

STARCD
STARCCM @

Process results

Solve

CD-adapco
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Product Overview

Laminar / Turbulent
Compressible / incompressible
Multi-domain approach
- Conjugate Heat Transfer
- Porous media
- Rotating regions
Boundary Conditions
- Inlet / outlet
Pressure
Wall boundaries
- Thermal walls
- Symmetry
CAD associativity

- Fluid domain linked to the
physical domain

@D-adapco

Automated meshing tools
- Polyhedra / Tetrahedra / Hybrid
- Advanced meshing controls
- Multi-domain
- Boundary layer control
Post processing
- 3D surface plots / 2D graphs
- Vectors / Streamlines /Sections
- Post-processing templates
- Engineering Data Reporting
Export CFD results to Stress tools
STAR-View
- Freeware for results sharing
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Associative CFD for Design

Run multiple “what-if’ simulations, quickly and easily

One ¢&lickd

nm| =

= [sli

Improve design!
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Polyhedra: Fast, Accurate and Robust!
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Why Polyhedral mesh?

Polyhedral meshes offer near-hexahedral accuracy with the automatic
meshing benefits of tetrahedral meshes

For equivalent or better accuracy than tetrahedral meshes:
- Polyhedral meshes require a fraction of the cell count
- Polyhedral meshes converge significantly faster
- Polyhedral meshes require less CPU time and memory

Polyhedral meshes can be created at the click of a button from your
CATIA environment

Surface Size| Tets Polys
20mm 39,887 21,872
10mm 41 644 22 654
amm 06,924 28 943
2.85mm 171,983 65,813

1.28mm 293,273 123578
0628mm |2,322 106 583 838
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TEST CASE: Polyhedral vs Tetrahedral

MESH DEPENDENCY
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* 3 MHz Dual CPU Linux
with 2Gb memory



STAR-CAT5 Demonstration
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Gallery of Industries’ Applications
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