__High Lights from the Low Countries

B. Oskam
NLR, Amstero

VIVACE Forum 2
24-26 October 2006, Den Haag, The Netherlands




/A =

1. Background
* Everything Starts with Ambition
 European Aeronautics — Vision 2020
2. The Netherlands
« NL and F Governments co-sign MoU
o Glare development - NL involvement
 A380 and the Netherlands, a few innovations
3. Objectives
 One of ACARE Objectives: Time-to-Market
 VIVACE Strategic Objectives
4. VIVACE Use Cases
* Virtual Aircraft Simulation
« Distributed Collaborative Engineering
« Virtual Engine Simulation
* Virtual Helicopter Simulation

5. VIVACE: Design together Gain together

Contents

NLR, Dedicated to © 2006 VIVACE Consortium Members.
Innovation in Aerospace All rights reserved

Page: 2

24-26 October 2006



Everything Starts with Ambition

In March 2000 the then 15 EU leaders
agreed to commit themselves to make
the EU the most competitive and
dynamic knowledge-based economy of
the world by 2010

The Netherlands has the ambition of
belonging to the forefront of Europe on
Education, Research and Innovation

Research Goals: Setting up of an Area of
Research and Innovation; Boosting
spending on R&T to 3 % of GDP;

Making Europe more attractive for its
best brains; Promoting new
technologies
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European Aeronautics — Vision 2020

| ... addresses the full scope of customer expectations |
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NL and F Governments co-sign MoU

between NL Aero Cluster and Airbus

Ok WNE

Purpose MoU: Long Term Strateqic Relationship in Fi
1.
2.
3.

eld of A/IC R&T

Specific areas for R&T defined
Consistent with Netherlands Aerospace Cluster ambitions
Cooperate notably in European Framework Programmes

Dissemination and Exploitation of R&T

Support of NL and F Ministries of
Economic Affairs

NL Strategic Research Programme

Fiber metal laminates (FML)
Thermoplastics and Composites
Knowledge Engineering

Future Technologies

Systems

Aero Engine Components

Innova
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Glare development - NL involvement;

Dissemination and Exploitation of R&T
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A380 and the Netherlands

a few innovations
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VIVACE Strategic Objectives

VIVACE intends to contribute to three specific targ ets of the
Strategic research Agenda

1. Halve the Time-to-Market for New Products thru Si  mulation
2. Increase the Integration of the Supply Chain into the Network
3. Maintain Steady and Continuous Reduction in Trave | Charges

Time-to-Market: Under this topic VIVACE intendstoa  chieve a
5% cost reduction in aircraft development and a

5% reduction of the development phase
of a new aircraft design combined with a contributi ontoa

. 30% reduction in the lead time and a

50% reduction in development costs
for a new or derivative gas turbine

The results will be achieved through a re-engineeri  ng and optimisation of the entire
design process by modelling and simulating in an ad vanced concurrent
engineering environment
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One of ACARE Objectives: Time-to-Market

Reduce Time-to-Market by 50%,
with the help of advanced
analytical and numerical tools,
methods and processes (thru
increased use of simulations)
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Virtual Aircraft Simulation

* Integrated Multidisciplinary
Simulation Models

 Multi-Level Optimisation
* Multi-Objective Optimisation
(e.g. range and SFC)

 Example: Two-Level Optimisation of
Range (nm) as function of Wing
Sweep (deg) and Semi-Span (m)

 Target: MDO based Mass Prediction
to achieve Low Weight thru Load
Alleviation based on Aero-elastics,
and thru Load Control

NLR, Dedicated to © 2006 VIVACE Consortium Members.
Innovation in Aerospace All rights reserved

Page: 10 24-26 October 2006




Distributed Collaborative Engineering

Web service

Integrated design model
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Range parameter as function of
Wing Sweep and Semi-Span

Geometry
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Distributed Collaborative
Engineering to Increase
the Integration of the
Supply Chain in the
Network
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Virtual Aero Engine Simulation, using

Distributed Collaborative Engineering

I

Integrated Multidisciplinary
Simulation Models based on
Single Parametric Geometry

Multi-Level Optimisation
Multi-Objective Optimisation (e.g.
weight and fatigue life)

Example: Two-Level
Optimisation of Weight as
function of Aero Engine
Component Geometry

Multiple Characteristics
— performance (weight)

— maintenance (optimal fatigue
life thru optimized stress)
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Virtual Helicopter Simulation

* Integrated Multidisciplinary
Simulation Models

o Total cost determined early in life
cycle:

— simulate costs of alternative
technical solutions

 Example: Optimisation of Life-
Cycle Cost as function of
— Number of Reduction Stages and
— Fuselage Composite Fraction

 Trade-off simulations
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