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NANSYS
FLUENT

— Introduction to ANSYS
— Introduction to CFD

— ANSYS — Dassault Systemes Partnership

— Product Description : FLUENT for CATIA

e Customers Benefits
» Applications
* Packaging and Pre-requisites
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NANSYS

FLUENT"

— ANSYS, Inc. develops and globally markets
engineering simulation software and technologies

* Used by engineers and designers across a broad
spectrum of industries

* Enabling simulation-based product development

— Fluent (www.fluent.com) is a wholly owned
subsidiary of ANSYS, Inc.
« Specializing in Computational Fluid Dynamics (CFD)

« Simulation of fluid flows (air, liquids) for engineering
design and trouble-shooting
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NANSYS

FLUENT"

Revenue Split by Industry (2006)

Automotive

Electronics

Chemical Processing Oil & Gas

Aerospace

Materials & Consumer Care

ower Generation

Industrial
Machinery
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NANSYS

FLUENT"

« ANSYS is a member of the Dassault Systemes Software
Community Program 2

SYSTEMES RBILulE)
 We deliver FLUENT CFD simulation capability within the CATIA
V5 environment
FLUEl\% CATIAV5
* The partnership
— Extends the capability of V5 into fluid flow analysis (CFD)

— Makes CFD simulation available to V5 users

— Enables customers to more easily adopt CFD simulation and
use simulation to drive product development within the V5
PLM system.
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NANSYS

FLUENT"

“We are committed to working with partners like Flue nt to deliver
CAA V5-based solutions to help our customers achiev e better

product performance within a streamlined design pro cess.”

Ken Short, VP of Strategy and Marketing
Dassault Systemes SIMULIA

“We value the close relationship between Fluent and Dassault
Systemes and we look forward to continuing our focus on PLM

Integrated simulation for the V5 community.”

Chris Reid, VP of Marketing
ANSYS, Inc.

From November 2006 Press Release:
http://www.fluent.com/news/pr/prl137.htm
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NANSYS

FLUENT

« CFD is a component of CAE (Computer Aided
Engineering)

— Software that simulates fluid flow, heat transfer,
and related phenomena

— Allows engineers to fully understand a
phenomenon or process or design

— Provides information about temperatures, flow
velocities, pressure, etc.

— Similar to FEA for structures

e Who Needs CFD?

— Fluids are everywhere.
* QOIl, glass, steel, yoghurt, tooth paste, cement, polymers....

— Most industrial processes include liquid, gas, or fluidised solids
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NANSYS

FLUENT
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NANSYS

FLUENT
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NANSYS

FLUENT"

 CFD is a rapid growth sector within CAE

 Hardware prices (dropping) are fueling
more capacity for CFD

« Expanding to the non-specialist end-user

— Drives benefit of CFD further upstream in Egggt
design process

— Reduces overall “cost of doing CFD”
.- i Analyst or Practicing
— Allows specialist to pursue leading-edge Engineer

applications work
Design or Process
Engineer
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NANSYS

FLUENT

e CFD Process
Overview

* Product philosophy
and description

 Packaging and
Delivery
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NANSYS

FLUENT"

* Fully embedded

» Uses native CATIA technology:
— CATIA geometry tools (flow volume extraction, clean-up)
— FMS/FMD for meshing and clean-up
— Post-processing in CATIA

 Workflow matches native CATIA analysis tools

— Minimal training needed for existing CATIA GPS/GSA
users
« Uses similar trees and icons

e Ease of use:
— Automated flow volume extraction
— Automated meshing
— Automated solution process
— Automated report generation

© 2006 ANSYS, Inc. All rights reserved. 14 ANSYS, Inc. Proprietary



OAsEs

Automated flow volume
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NANSYS

FLUENT"

— PLM benefits:

* Analysis is fully associative to CATIA V5 (bi-directional
associativity, fully generative)

e One single user environment
e Customizable to customer PLM process

— Analysis benefits:

 Simulation model creation is easier, tied to the CATIA
design model

e Simulation is reliable and fast
— From the leaders in CFD, Fluent

* Fully upward compatible with FLUENT general-purpose
CFD tools
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NANSYS

FLUENT

» Deliver superior product designs
—EXxplore innovations in features, function

* Improve time to market
—Faster and earlier than physical testing

e Lower product development costs
—Virtual prototyping vs. physical testing
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NANSYS

FLUENT"

» Ability to handle product parts and assemblies
o 2D and 3D steady-state or time-varying flows
* Inviscid, laminar, or turbulent flows
— Including the most advanced turbulence models in the industry
* Incompressible and compressible flows
» Single phase flow including porous media
* Non-Newtonian flows
» Internal and external flows

« Heat transfer, including forced convection, natural convection, and
conduction in solids

« Multiple reference frame capability for rotating equipment
e Special models for fans, heat exchangers

e Automated solution process

e Customizable
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NANSYS

FLUENT"

« FLUENT for CATIA requires:
— CATIA V5 MD2 configuration with GPS

e Co-requisites (optional)
— FMS, FMD

— Recommended for more advanced meshing
controls and higher fidelity meshing
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NANSYS

Parts and Assemblies

e QOctree-based tetrahedral meshes
 Tet/Prism boundary layer meshes
e Hexahedral/Prism meshes
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Proximity Resolution

Boundary Layer Meshes
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* Aerospace applications include:

— External aerodynamics

— Flows in ducts, pipes, valves and
manifolds

— Heat exchangers and HVAC
systems

— Aircraft cabin ventilation and
design

— Aircraft electronics cooling
systems
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o Automotive applications include:

— External aerodynamics
— Cabin heating and ventilation
— Engine cooling including water jackets

— Powertrain design including catalytic
converters and mufflers

— Air intakes and exhaust manifolds

— Heat exchangers and HVAC systems
— Valves

— Flows in ducts, pipes, and manifolds
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e Electronics applications include:

— Electronics cooling and thermal
management

— Heat sink design
— Active cooling technologies
— Heat exchangers
— Data centers, clean rooms
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« Applications in chemical, process, oil/gas
Industries include:

— Flows in ducts, pipes,
and manifolds

— Flows around and
through obstacles

— Heat exchangers

— Valves

— Flow meters

— Molds and dies

— Separators and mixers
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* Architectural design and HVAC system applications:

— Flows around buildings,
Including aerodynamics and
forces

— Room ventilation, cooling, and
heating

— Contaminant dispersion

— Flows in ducts, pipes, and
manifolds

— Heat exchangers and HVAC
systems
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e FLUENT for CATIA is developed, sold, licensed, and supported by
ANSYS worldwide

* Pricing is available from ANSYS, Inc.

 Release History
— Release 1: February 2006
— Release 2: December 2006
— Release 3: April 2007

* Supported Hardware
— Release 2 and 3: Windows XP (32-bit, 64-bit)
 Remote solver on variety of platforms is also possible
e Supported CATIA V5 versions
— Release 2: CATIA V5R16
— Release 3: CATIA V5R17
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ANSYS is a global leader in simulation technology

ANSYS has the most comprehensive CATIA V5 PLM integration for
CFD based on its popular software FLUENT

- FLbUENT for CATIA V5 is highly automated, easy to use and
robust

— FLUENT for CATIA V5 has been designed to ease the process of
CFD deployment in the early stages of your CATIA V5 based
PLM

— FLUENT for CATIA V5 is the only CFD software fully integrated
iInto CATIA V5 PLM in a generative way

FLUENT for CATIA V5 helps companies to leverage their strategic
PILIE)/I ilrllvestment In CATIA V5 to get maximum value to compete
globally.

ANSYS and Dassault Systemes are working together to deliver the
best value from CFD in the CATIA V5 PLM workflow environment
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