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1 GRID@ASIA

1. Ching Aviation Industr}/ Eacestoa
Strange Challenge and a Bright Future

1.1

1.1 The Growth of National Economy and Aviation | ndustry
In China

15
GDP

Aviation industry Is represented the economy growth
situation of the country. The growth rate of air travel normal
Isdouble rating of the GDP rate of the
national after review the 15 years statistics

in China. jﬂh
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The growth rate of air travel and GDP (1983-1998)
(China market outlook for civil aircraft 2004-2023)
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1. GRID@ASIA

1. Ching Aviation Industr}/ Eacestoa
Strange Challenge and a Bright Future

B.
B. A Large Market Requirement for Passenger Aircraft
12 123 2007 38.4
121.23 Million Passengers in 2004 increasing

38.4
20 2541 443

Forecast Reguired 2541Passenger Aircraft and
448 Freghts, it costs $120 billion in the China Market
during 20 Years

C. 2004 35.2%,

C. The total RTK of China air transportation is 35.2%,
much high than before.
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The fleet forecast 2021 of Chinaairline providing
by China Aviation Development Research Center
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1. Ching Aviation Industr}/ Eacestoa
Strange Challenge and a Bright Future

A
A A Great Potential Market in China for Helicopter

USA Canada Japan UK

The occupation of per helicopter within 1 million populations
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1.  Chin lation Industry Faces to a
Strange C%’g]\{enge and a Br}/ght Future

H
m There is huge market of EU aviation products In
China
= 2005 150 A320
= China has purchased 150 A320 in 2005
o 5 A380
= China has purchased 150 A320

~ [ A350
' jna IS a lunch customer for A350
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1.  Chin lation Industry Faces to a
Strange C%’g]\{enge and a Br}/ght Future

m AVIC and AIRBUS have good cooperation widely.
= AVIC II 6

= AVIC Il and EUROCOPT have signed agreement to jointed
developing 6 ton helicopter project

||
= AIRBUS and AVIC have established jointed Research &
Development Center

m AVIC has take big AIRBUS subcontract for aviation parts, such as
A320 wing manufactory in Xian Aircraft Corporation

ANCYA()
d AIRBUS have decided to assembly A320 in China.
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ChlnahAwatlon Industr}/ Eacesto a
StrangeC allenge and a Bright Future

The AVIC Is going to solve the problem of
distributed jointed aircraft development, Long
aircraft development schedule for new projects,
High Product Live Circle Cost by using
collaborative design, manufactory and simulation.
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I ransmission _Design
by ZERI
Manuf. by DEC

t.

Helicopter: Design by CHRI,

Assmb. by CHAC
Assembly

Thedistributed helicopter manufactory in AVIC-I |
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Thedistributed helicopter manufactory in AVIC-I |
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Proj ect
Network Contro M anagement

Regional
Center

Application
Platform

AVICNET structure

AVIC 1l BUAA Copy Right 12



GRID@ASIA

1.

1. Chln% viation IndustrY Eacestoa
Strange Challenge and a Bright Future

Collaborative design, manufactory and simulation Is

supported by Information integration technology and
GRI D technology

A.

A. The information integration technology realize the
aviation industry infor mation flow integration

=3

B. GRID technology realize the share resource in China
aviation industry
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The Technique Requirement of China Aviation Industry

m Create advanced manufactory Avi Grid
Platform to support the extensive
collaborative design, manufactory and
simulation
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3. Advanced Manufacturing Grid Supporting Extensive
Collaborative Design and Simulation

The requirement of the advanced manufactory Avi  Grid Platform

Each enterprise in AVIC is face resource shortage problem during digital
design and manufactory

There are large resources not fully used in AVIC, the efficacy is only 10-
30%

The hardware, software and information resource share by using Avi
Grid Platform isthe strong requirement for AVIC.

Resource shortage Resource not
fully used

MNE, @
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CFD
The CFD and structure analysis need great computation resource
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A —E— Design Resour ce
[\ —E— M anufactory

Resour ce

Theaverageresourcein
the Enterprise of AVi5 |

Specification Design Manufactory  Test Service

The software and hardware resource required in the aviation period life
cycle
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® Each enter prise existed
® Each enterpriserequired
ACIC I total

Recourse Situation

CAD
The CAD software resources in each company and AVIC-I| total

(There are more than 50 enterprisesin AVIC 1)
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Zhuzhou City

R H—Tsemblv in

Jingdeahen City

HEHE Design in
Jingdeahen City

The collaborative air craft development facesto share the information resour ce not
only by email
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3. Advanced Manufacturing Grid Supporting Extensive
Collaborative Design and Simulation

A. Thetarget of the advanced manufactory Avi-Grid Platform
for aviation industry

Sharethe hardwarein AVIC

Sharethe softwarein AVIC

Sharethedatain AVIC

(G

"'Ajii(

/~ SOFTWARE
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3.
3. Advanced Manufacturing Grid Supporting
Extensive Collaborative Design and Simulation

= B.
B. GRID technology in AVIC-I|

N pA0[0 )

m AVIC-I| started to develop aAvi  Grid Platform
Prototype in 2002 supported by National High-tech
863 program. The application plan has given great
support to China Aviation Industry.

B
BGrid application key points:
N Share resource, Standardization, Service
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3.
3. Advanced Manufacturing Grid Supporting

Extensive Collaborative Design and Simulation

m TheAvi-Grid Platform effort isin the following direction as
following:

s Hardwareresource sharing for high speed computation and service
prototype

s Licensefloating IN the Grid Platform for Softwar e resour ce sharing

s Data Grid prototype for |nformation resource sharing

s Developing pilot application system based Grid Platform
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Application Systems

GRID Platform

Operation System

AVIC2NET
Industry

Hardware — B N

Architecture of Advanced Manufacturing Grid Platform in AVIC-I|
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High
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Data Grid License Computation

Floating

GRID Operating System
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Advanced Manufacturing Grid Platform in AVIC-I|
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The efforts for Avi  Grid Platform GRID@ASIA

BEIJING

HW: 8 HW: 20
SW: CATIA (100), Nastran

SW: UG(bin), Catia(bin)
GenAlgorithm (Bin)

Multi Cluster platform

HARBIN

NANCHANG
HW: 20 HW: 20
SW: Catia(5), Nastran SW: UG (100), Nastran

The Pilot System of Avi-Grid Platform
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il

FTA

The AVIC-Il1 GRID Pilot System hardware share structure
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MultiCluster

GLB

Token

CAD
Licensefloating for CAD software based on Grid
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Beijing Cluster

-\
S

—_—

Manufacturing
Grid Platform

Nanchang
Cluster

Hahang Cluster

The Pilot System realize the license floating by pass firewall
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Piatform %éﬁf%#@
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Accounting system for service using PLATFORM Grid tool

AVIC Il BUAA Copy Right

30



ir---'-h||.r|ll|rl.r|l|lr.r-l|-:-1|.:lr I cora= Freser~es Aeh foglerer - Harwsatt Dol ermeet Eeplres
Fie ER 4Yies Fooodes §oos  Help

o & A Dsesch [EjFeeccomes o LR |
L b ] F_.E S il S el e - Ty N et S S ol el e S e S T T e e S i T % e B ;I ]

fohre o
Liresse rrirmies mumbe « mminates

Bosim
Licesss redirains faumibai o sl Es)

ool -] LRI “uE D7

e | e || | s | AEs | e | Ir__

Accounting report system for service

AVIC Il BUAA Copy Right



GRID@ASIA

Data Grid torealize the infor mation share

CHPM

" B ‘

IMAN
— 32

S

ENOVIA
ENOVIA

PDM

PDM
Thedatain each enterprise are managed by deferent PDM system
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Data sharing between enterprisesin AVIC |l based on Grid
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Data Grid Prototype

Private
DB DD

Management

ADS Center

Public
DB

Data
Dictionary
Management
Center

GRID
Platform

Data
Dictionary

'

D
ﬂ

(e

Data GRID System realize the data sharing and keep the single data
resource in AVIC-I11
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Data Grid
User V=T
) D _ _ _ _ ~A D
¢y 22 GRID Bl foint (24
D od (—l
2N \
Su
Usgrer Super
) yd
\ N

Data GRID and its management principle
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AVIC-Il 72 Coding

A nn IIIIII IRRRRAN RRARN RARAAD

Coding Exchange

Data
Dictionary

608 Coding O
TNRENENNNN IIII Coding
il

] BEHIN 602 Coding
U] [ []]] = Codmg

72 Coding and Data Dictionary keep single data resource and easy inquire
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Data Grid
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Data Grid software interface
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4.
3. The Application of Pilot Advanced Manufacturing

Avi Grid Platform

m The application of Pilot Grid Platform

= License floating for share software resource

= Applied in high performance computation

|
m Applied in Genetic algorism optimization system

|
m Applied in interference checking calculation

= The Data Grid used for collaborative design for a helicopter
development

AVIC Il BUAA Copy Right 38
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The Genetic Algorism optimization based on Grid Platform

Concept Design

Traditional aircraft design
Modeling

374 _;;
Cycle
4
> 2PN
Y >

Analysis Engineer
M odification

Delivery Drawing
The application example of aircraft design
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The Genetic Algorism optimization based on Grid Platform

- \Y odellng_
g ;‘-_EF

Concept Design
Optlmlzatlonlg

ﬁﬁl .

Confirm Design ’ /3

Optlmlzatlon
based on GRID

Delivery Drawing
Optimization Design system based on GRID
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The Genetic Algorism optimization based on Grid Platform

Integration Layer

Application ‘ Application Application -
h Application
NASTRAN FRONT Software Layer

FEM

Grid Platform h rid Platform

GA optimization integrated system architecture
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Therearetwo Grid platform: PLATFORM and 863 Grid platform
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] 1. 20%
20%

m Application 1: The arcraft direction stability A C., IS needed
to be increased 20% and the weight of vertical stabilizer skin is
added not more than 20% .

The research tasks
of application 1
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The vertical stability skin thickness distribution and the FEM
model before optimization
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100% AN 074
15.6%

The AC, isonly increasing
15.6% when the skin
thickness doubled.

O 9 17 22 40 60 80 100

Increasing skin thikness

—>
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Re-configuration composite material vertical stabilizer
by using GA optimization after 550 hours computation

The vertical stability skin thickness distribution and the FEM
model after optimization
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Re-configuration composite material vertical stabilizer
reached the goal by using
Genetic Algorism .

Theproblem isthat It takes HEEE
too many time (550h) to do T 1T 1T 1 |
the calculations. A | | 4T
A=l
'I'-----.

22 40

Increa3|ng skin thikness
ACz GA oprimizatio skin
Therelationship between AC, GA reduce weight
and weight increasing before and
after optimization
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Thethree clustersresource has been shared based on GRID platform
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600
500 /
400
300
200
100

o

The GRID Application

O Single NT B Locall GRID EAVIC-11 GRID

The computation timeisgreat reduced by using GRID technology
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3.
3. Advanced M anufacturing Grid Supporting
Extensive Collaborative Design and Simulation

The computation time reduced by GRID technolog

S(gIEempULEs 2l GIR AVICIINGRIID)
(i) NIR nrs)/A5NN (ArS)/ASNAE

\/ertical
stalility,
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2.
Application 2: to increase the aileron
efficiency and aircraft rolling moment.

Cmx Cz- Weight

O OO O o o o o

8
7
6
5
4
3
2
.1
0
1

|
o

3 5 7 9111315171921 23252729
Weight (%)

An application on Multi Goal Optimization
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Computing time reduces from 760h to 80h
by using Grid Platform

MSC FPatran 12.0.044 13-Jun-05 19:57:13
'TMcknes_ &5

1 B 67+000

R

& 4.14+000

43000

2.71+000

K 2.00+000
The resoles of application 2 based on Grid Platform
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License Flouting Application

N Catia
m Deferent factory flouting Catia License for wing design of a

E
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Advanced manufacturing Grid accelerate the efficiency of
virtue assembly simulation

UG ,

Developed a interference check system using Advanced
manufacturing Grid to accelerate the efficiency of virtue
assembly simulation, the system Is based on the UG
Interference check tools. It solve the time consuming
problem in traditional way.
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Touch interference results after virtue interference check
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m Hard interference results after virtue interference check
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Result
m 35 435
m The example of 35 parts interference check after 435 analysis
Single Computer Grid Platform
Operation 3.06 GHz 2*3.06 GHz/2GB
System 2GB 4*2.8 GHz/1GB
Time 4h 43 1h 03
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Process modeling simulation application
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Process modeling simulation application

A

-~
-~ \\‘

P \ I\
~ \
B

\aéc\\»sﬁ:\

Grid Platform

Decompose the Process Model
to Several Sub-models

Create Jobs for
Parallels

Computations by :>

Grid Platform
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and Provide Rreports




Process modeling simulation application
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5

5. Conclusion

BUAA AVIC
JUAA & AVIC has long time jointed the EU China IST cooperatio

European Commission IST Project

National University

of [reland Tsnahua Beijing University
~ac-Galway Univ?arsity Aeronautics & Astronautics
Schlumberge : ISR Sutazg [r——
——f e R | uhe Xian Jiaotong University Harbin Institute of
Graisof i &
o = Technology
Lo PRy . =
C *

University r * § .
B(:;deaux 1 X Nanjing University of Science & Technolo

m ITIA-CNR

Huazhong University of
Science & TechnF

University of Nar@l
CEAR
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5
5. Conclusion

, A350 DADS
6

AVIC and AIRBUS has sign an agreement to create a
technique Center in Bejing and take some work on A350.
AVIC-IlI and EADS also has created some jointed developing
6 ton helicopter projects. The Grid technology will help to
create a good Information platform between EU and China

Aviation Industry, also to support the international
cooper ation.

7+, AIRBU
W

Visit airbus.ct
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5
5. Conclusion

m The pilot application of Grid technique in AVIC Is just
beginning, it has show great benefited for AVIC. We wish to
cooperation with EU partners in the following field: Improve
the Avi-Grid Platform; Added more service function for
application; Support the international cooperation with EU in
the new aircraft jointed development by Grid.
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