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Global Business € EMBRAER

Operations in Brazil, United States, Europe aad Asi
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Introduction £ EMBRAER

The multidisciplinary optimization role inhetaiondustry:

Aerodynamics

* Major importance due to great
competition, high costs and
Reapulsian conflicting objectives

=<

Flight Controls

Weight

Concurrent

« Enhanced productsGreater number of analysi
* Reduced costs Decrease in development cycl tigRguirements
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Engineering Process € EMBRAER
e —

» Engineering Data Management
» Engineering Configuration Control
» Extensive Use/Interfacing of PLM Solutions
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Why MDQO? € EMBRAER

Analysis Accuracy Level

Integration Level
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External Scenario £ EMBRAER

* Aerospace Industry

* Boeing

* Airbus

« Mitsubishi Aircraft Corporation

« Bombardier Airbus

 Lockheed Martin

* University 4 /
- Several industrial applicatio, , M-

/
i
[& &= \

« Cooperation between sever
countries (USA, EU) \_

Mitsubishi
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Strategy € EMBRAER

Application of the : : s

metamodels ng.h / I.\/Iedluml Fidelity Analyses
created on the Validation Environment

high fidelity

environment at
the low fidelity
environment

Low / Medium Fidelity Analyses
Optimization Environment

Validation of the
optimal candidates
on a detailed level

[ Conceptual Design
/ [] Preliminary Design

\ _/ [] Detailed Design
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Implementation € EMBRAER

Workflow
Engine

Process

Version
Control

Standard
Directory
Tree
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Implementation € EMBRAER

o - MDO - Microsoft Internet Explorer.

Fle  Edi

@ peck -

Favorltes  Tools  Help

/-'Saarch *:j‘\'Favnmtes %] f. g

EEN

Address 1] httpsfeng.embraer .com. brfprojetosmdofdefault.aspx

Gougle v

search = g2~ g~ | B~ [sidewk » P check ~ & Translate = ] Avtoril ~ &

File Edit View Favorkes Tools  Help Sites

Q- O 4 &G

Ackitess [{€] hitp:Jfeng.embraer com brfprojetosfdofcoleboracao)defeuit aspx

Google

Avisos

Iritio | Ambiente Colaborativo | Frodutos

i Teae HEeie MDO > Ambiente Colaborative

Imagens Espaco da Equipe

= Imagens Configuragao
Geometria

Pesquisas Aerodinanica

Listas Mecanic:
= Links -+
Documentos

Desempenho
= Biblioteca

Discussées

= Firum =

Establ
heroe

Estruturas

Este & o site para compartihamento de informagdes i

Recomendacdes hdsicas:

- Catlerstrar shenas informagdes relacionadas a0 asst
- Néo wilizar o férum como canal de GomunicagEo dire
- O okjetivo do portal € o de aumentar a sinergia da eq
- Lembre-se dos concetos de resporsabiidads docun

Este projeta utiliza como ambiente colaborativo as

- - » bients Colaborativo
) search v Favarkes {2} produros

Conteiido

» Gestia da Frofeto

P search - @ - € L biente Colaborative

EEHdG Equipe MDD

e WER Y MDO

< EMBRAER

Ambiente Colaborativa  Produtos

2 Inicio - Ambiente Colaborativo - Microsoft Internet Explorer Exibir Toda o Contedda

Links

a Software CEASIONM

& ASMDO - Assodiation For Simulation and Multidisciplinary Design Optimization
= Desenvolvimento Tecnoldgico de Plataforma

Célula 307

Pragrama F3E

Esteco - Desenvolvedor do modeFROMTIER

Apostila de Rajada Dindmica

Bl

Bl

Bl

PORTAL DO PROJETO
OTIMIZAGAO MULTIDISCIPLINAR (MDO)

o

Modificada por

HeFRONTIER_Brochurs wickor Koiti Shigusoka
cessIntenrationGuideling wickor Koiti Shigusoka
HeFRONTIER_Overview vickor Koiti Shigueaka
t_EMERAER_roadshow vickor Koiti Shigueaka

pardimetr File Edt View Favores Tooks Help

disciplina :

na cietiva @2~ © - [ B @) P
o

Sera faito #4/=< &
sistemas) Gougle | 1

Faontes (2 (- L

~a

v

P search -+ g2~ Go- | G- [ sidewki - & Check -

| Transiate ~ | AutoFil -+

- peroslasticidads

- Performance.

- Cargas Estiticas

- Cargas Dindmicas

- Peso

Flight Stiences

- Aerodindmica & CFD
- Andlise Estrutural

Forum
Assunto

ClassificacBo das irformacBes a serem disctidas no site

configura
Respons: - Este Site: Produtos v
! el Y o Produtos
€ EMBRAER
I Amblente Colaborativo | Produtes:
Exibir Todo o Canterido MPO-SapEatTe
Discusadies Produtos do Projeto Quadro de Avisos
Listas . 1o momerts, N ha avisos ativos.
S Este ambiente tem por objetivo compartilhar os produtos, processos e ferramentas desenvolvidos/otimizados por este projeto .
Proditos Download de ferramentas Bugs
= Download de T Hore ado [z agiies
oo biwizicen BLWFZICEM 001 a0j3j2010 16527 2 Allan Artunes Lyrio 0 o Ariuida 3 s ol
= Download de
i Flot DesignTatle Pk DesignTatle CER 300312010 18:33 2 Allan Artunes Lyrio FixleFronier 441 1< Sircronizer Membrosdo Ao Clovis
StanfEnd oo onita
g Dovnload de Guidelines
o For
o ha & “Dovrinad de Guidelines'. 25
% "Categorias de Buos”.

THIS INFORMATION IS EMBRAER PROPERTY AND CANNOT BE USED OR REPRODUCED WITHOUT WRITTEN AUTHORIZATION.



Implementation € EMBRAER
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Implementation € EMBRAER

Centralized data repository

Versioning of files and directory struct

Each discipline has its own area in th
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Implementation

€ EMBRAER
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Application € EMBRAER
I —

* Main project trunk (Technological Development — R&D)

e Team training
* Tools integration techniques

« Metamodeling and optimization strategies

R&D Product Development

A

*  MDO migration to programs as branchs of thumknain tr
* Re-use of the previous environments components Learning curve

« Customizations for each specific program
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PART Il £EvERaER

PRODUCT APPLICATION
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Commercial Market Segment

* A major requirement for obtaining the airorafaped measures is to compute
the so called drag polar, which is the drag béliaeiaircraft along the required
mission.

Basically, the drag coefficient (CD) can be considered as a function of Lift coefficient (CL), Mach (M) and
Reynolds number (Re), such that CD = f(CL,M,Re).

Weight Variation =) Lift Variation

/
f ’ Mach number variation
Step Climb
Final
Reynolds number variation > cruise
Climb time < altitude
Block Fuel

v

Block Time



Commercial Market Segment

Module

G eometry Parameterized Geometry

Structures / Loads Interaction
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Defense Market Segment

Inteqgrated High Fidelity Analysis Environment:




Conclusion

Workflow engine tools greatly improve integpabditycof the engineering
process.

The robust integration of the selected digoglieéso be a considerable
challenge.

Product application has been proved the grggaobamefration and optimization,
concerning development cycle and quality.

There is also an unmeasured benefit, concarassgdomentation and tracking.
Some political efforts might be necessarytonatraiege the people’s mind set.

More than a set of tools and methodologies, M®Cboaitdered as a “way of
working”.

In order to implement an efficient corporateviviid@ent, several aspects must
be taken into account regarding process stdiotadiizaimentation and version
control. This approach allows fast and etkgeattan of very complex engineering
processes, such as...



MDO R&D Framework






Military Cargo Prografpplication

Inteqgrated High Fidelity Analysis Environment:

Parameterized Geometry




Military Cargo Prografpplication

Inteqgrated High Fidelity Analysis Environment: >

Mesh Generation CFD Simulation




Military Cargo Prografpplication

Inteqgrated High Fidelity Analysis Environment:

Aeroelastic Analysis




MDO R&D Framework

Tools & Methodologies Results

3D Model
Design Rules (CATIA)
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MDO R&D Framework

Inputs Tools & Methodologies Results

Inertia Distribution
Geometric Model Geometric Engine (CAD independent)
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Topological and Dimensional Wing Box Model
Cargas Optimization
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Geometry & Configuration

MDO R&D Framework

Aircraft Top View (Dimentions in m)

0 4

8 12 16 20 24 28 32 36 40

Tools & Methodologies

Computations Aerodynamics (CFD)

v
|

Theoretical
Aerodynamics (ESDU, DATCOM,...)

& Wind Tunnel Data.

Results
Aerodynamics DataBase
w"’ﬂ //
aoed gl
Lt Lo L] santl
I N S
o] ‘::::im

Alpha [deg]

Pressure Distribution Model

v
|




MDO R&D Framework

Suppliers Tools & Methodologies Clients

Geometry & Configuration Weight and GC Envelope Flight Mechanics

Inertia Distribution Performance




MDO R&D Framework

Flight Simulation Pressure Distribution Loads Computation

v

Inertia Distribution




MDO R&D Framework
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