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European Aeronautics: A Vision for 2020

6 TRAMEWORK PROGRAMME : 2002-2006
« EUROPEAN AERONAUTICS : A VISION FOR 2020 »

Range of
Estimates:
25000a/c

8 billion RPK

* 80% cutin NO , emissions

* Halving perceived aircraft noise

Atpresent:
Around 13000 alc
3 billion RPK

* Five-fold reduction in accidents

- The future Air Transport System will be shaped by a number of challenges

* Air traffic system capable of handling 16 million f lights a
year

* 50% cut in CO , emissions per pass-Km
* 99% of all flights within 15 minutes of timetable
* 50% reduction of time to market
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VIVACE Project structure

Aircraft

System Simulation:
hydraulic, electric,
modular avionics...
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Simulation of overall
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development
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within the Virtual
Engine Enterprise

Whole
Engine Development

European
Cycle Programme

Supply Chain
Manufacturing
Workflow Simulation

—

~ Contribution to 30% lead

time reduction and 50%

cost reduction in engine
development



Controlled Engineering with EDM

Engineering Management

Concurrent activities for Data related Collaborative and
product development to product partnership view

EDM addresses
— In context management of heterogeneous data (Design & Simulation data)
— Persistence of relevant information  for exchange & sharing
— Management of business process between partners, domains and disciplines




EDM Business Objectives

| /-

Monitor multi-views

-ﬁ@HM activities and manage
collaborative

environment

Concurrent activities
for product
development

Data related

to product /

Collaborative and
partnership view
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EDM Main Drivers

= Add-on based
solution to
complement user
environment features
provided by COTS

= |Information

Standard i
Develop a non- o Model that provides
Invasive framework < 200, a context of usage
ontoloqgy for each data

=Domains
interoperability by
using a semantic
reference based on
standards
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Interoperability Required (1/2)

at discipline level: _ interoperability for coherency and
consistency of all Engineering data

Design and Simulation interoperability through:
mm=) Information Exchanges
m) Environments definition (context)

at context level:

mmm) |nteroperability and integration of
Product and Process to work in Context




Interoperability Required (2/2)

at domain level:

mmm) Mechanical / Systems / Aerodynamic

(associated to a common dictionary to share
references at project level)
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« Life Cyc
Bue
Q&

teropexability forg

at business level for extended enterprise: tnership

interoperability for data exchange and sharing

mmm) Collaboration for engine integration
mmm) Collaboration for engine-aircraft integration
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EDM Model Definition

To create a bridge
between

heterogeneous Design

and Simulation

For managing
Product and

Process
Information in
environments /& % Context
s e
g %
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By providing an
Information Model

to

Through relevant
perform business

Domain Models
consolidated in a
activities Standard Repositor
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EDM Developed Concepts

e Domain Model

— Sub-set of a domain data structure that contains the relevant necessary
information to be shared

— Enables interoperability between
» Disciplines (Design, Simulation, Test, etc.)

* Domains (Mechanical, Aerodynamic, Thermal, etc.)
* Organisations

« Consolidated Repository

— Contains all information to be shared and comi
from the Domain Models

— Based on STEP Standard (PLCS)

e Information Model
— Navigation & Persistence Services

— Enables context management through the links betwe
Product, Process & Resources
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The EDM Framework for Controlled Collaboration

Froject informational space { « i confext » ontofogy)

(work synoptic: WBS, PBS, OBS,. . ))
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EDM-03
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EDM provides:

» Services for VIVACE Toolbox

product
related
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EDM-08
Application
connectors

service

EDM Implements:
«Standard based ontology
*Non-invasive framework
e|nformation in context
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Use Cases Demonstration Scenario
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Stochastic scenario

Disc design
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VIVACE outcomes Industrialization with MSC Virtual
Product Development Solution 1/2

« MSC.SimManager out of the box plug in to STEP/(PLCS)

— ProStep OpenPDM used as information model for PDM/SDM  /TDM
consolidated repository seamless interoperability

Faderated Database(s)
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VIVACE outcomes Industrialization with MSC Virtual
Product Development Solution 2/2

Qpen Scripting Language + Legacy

e MD Multi Disciplinary Data Model

R | TER

Commeon Data Model (CDM)

Apply Bird Impact -_
=) (Transient- Explicit) -

Pre-stress the blades ()
(Implicit)

Rotor Dynamics
for Stability Study Study Blade-out
(Implicit) (Explicit)
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Airbus MDOW Common Engineering Model 1/2

Consolidated need for
common skill models
o
\\Z ©
Exchange and re-creation I

content between domalifs or centers v
66«\ ]

.

Common representation

L & for shared concepts

l

Modeling solutions to ensure rapid & Architecture to control sharing and
consistent model generation & sharing rationalization of skill models & data

m = __I'.l1. o - —
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Airbus MDOW Common Engineering Model 2/2

EGL MD PROCESS

C.EM

EGW MD PROCESS

CAE
Model
&
Services

Exchange and re-creation of model
content between domains or centers

EGA MD PROCESS

MULTIDISCIPLINARY PROCESS

OPTIMISATION TOOLBOX

OPTIMISATION TOOLBOX
Generic tools, optimisers,
response surfaces, design

of experiments, visualisation

etc.

ENGINEERING TOOLBOX
Aero, Loads, Mass
Properties, HQ,
Performance tools etc
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MDOW Elements of MD Capability

Delivery of MD processes via the The set of common
ability to connect the elements of mathematical tools required
the MD capability within the to set up, explore, visualise
framework to enable MD design and understand aircraft
and data generation design space

The identification
of the variables
required to
describe the
aircraft and the
ability to create
instances of
designs for
evaluation

The mechanism for
building and executing
processes which
link data, models,
domain and
optimisation tools
& which manage
the process
throughout the
product lifecycle

MD Design
Capability

To ‘wrap’ the core domain
tools and integrate them into
the framework. Requires
standards to be defined for
integration across platforms

populates them is
important

MSe A Software:




SimManager (MDOW) Model Based engineering
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Airbus Physical and Virtual Test Scenario 1/2

— Virtual Test Basic Model —

VT validated extended Model - VT Results -

LactRun “ime= 1000 1 same-uu

8

8

\4

Frceouer)
g g8

mmmmmmm

Extension of Test Scope

Testrig and Virtual Test coordination VT model validation and acceptance

Consolidated Test Result

Test Rig

—— Phys. Test Results —

Improved Certification Process

» Time and Cost Reduction

Improved Quality

» Extension of Test Range

» Testrig and Virtual Test coordination

» Sensitivity Studies

—
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Airbus Physical and Virtual Test Scenario 2/2
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ALENET approach 2/2

Ay

AleniaAeronautica

*The design is done by the
integration of several
disciplines all involved in a
multidisciplinary environment.

*High performance, low weight,
low cost and excellent process
reliability are the main targets
of each design approach.

Maintain the excellent know-
how Ilevel by a dedicate
Research program strategy
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