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1.

1. China Ayviation Industry Facesto a Strange
ah Y geandaBrPé t Future :

1.1
1.1 The Growth of National Economy and Aviation Industry
In China

15 GDP
Aviation industry is represented the economy growth situation of the country. The

growth rate of ar travel normal is double rating of the GDP rate of the national after
review the 15 years statistics in China.
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1. China}"AYiation Industr%/ acesto a Strange
Challenge and a Bright Future

O 2004

2001 2003

: GDP
Figl. Thegrowth rate of air travel and GDP (1983-1998)
(China market outlook for civil aircraft 2004-2023)
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1.

1. China Ayviation Industry Facesto a Strange
%Y eandaBrPéﬁt Future J

Only first level civil aircraft could be in the market
Cooperation and merge will reduce the risk and the challenge
High technology for aviation industry is necessary
Government support isimportant

Support and Maintains Network is key point for Aviation
Industry long term development
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1. ChinahAYiation Industr%/ acesto a Strange
Challenge and a Bright Future

B.
B. A Large Market Reguirement for Passenger Aircraft
8759 2003
87.59 Million Passengers in 2003
20 2194 , 396

Forecast Required 2194 Passenger Aircraft and 396
Freights, it costs $120 hillion in the China Market during
20 Y ears

C. 2004 35.2%,

C. The total RTK of China air transportation is 35.2%, much
high than before.
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Fig 2. Thefleet forecast 2021 of Chinaairline providing
by China Aviation Development Research Center
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3.

2021
Fig 3. The New Aircraft forecast 2021 of Chinaairline providing
by Boeing and China Aviation Development Research Center
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1.

1. China Ayviation Industry Facesto a Strange
6}1 Y geandaBrPé t Future :

A
A A Great Potential Market in Chinafor Helicopter

USA Canada Japan UK France Russia Brazil

4.
Fig4 .The occupation of per helicopter within 1 million populations
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Helicopter N

5. GDP
Fig 5. The helicopter number and GDP comparison
between China and USA
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1.

L O ey BT (P Srenoe
A
A A Scattered Aviation Companies
B
B Long aircraft development schedule for new projects
C.
C. Measures and Tools Behind
D.
D. Improve Management
E.

E. High Product Live Circle Cost
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1. ChinahAYiation Industr%/ acesto a Strange
Challenge and a Bright Future

Information technology accelerate the development of
China aviation industry

A.

A. The information integration technology realize the
aviation industry information integration

B.
B. GRID technology realize the share resource
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2. Information Technique Accelerate the Aviation Industry Growth

Engine Design by ZERI
Manuf. by SDC

Transmission
Design by ZERI
Manuf.-by DEC

Helicopter: Design by
CHRI, Assmb. by CHAC
Assembly

6.
Fig6. Thedistributed helicopter manufactory in AVIC-I|
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7.
Fig7. Thedistributed helicopter manufactory in AVIC-I|
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Proj ect
Network Contro M anagement

Center Dl At Tarm

Application
Platform

8.
Fig8. AVICNET structure
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CIMS Technique

Enterprises
integration

Process
integration

I nfor mation
integration

Computer
application

70s 80s 90s 2000s

9.
Fig9. Theinformation technique used in AVIC step by step

AVIC Il BUAA Copy Right 15



SRID@ASIA

2. e s
2. Information Technique Accelerate the Aviation Industry Growth

C.
C. The Application in Aircraft Development Projects
. 100%

100% 3D digital definition for the new projects
. Pre-assembly for main structure using 3D digital mockup.

. All digital drawing and the documents transmission by network
PDM RPE

. PDM and ERP system will be used in products data life circle
management
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10. Post-process

Figl0.Virtue Analysis
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3.
3.The GRID technology in AVIC-I|

A.
A. Background
1

1 More power computation capability Is required when the
CIM S technology Is implementation in the enterprisein AVIC

2

2 There are large software resource is required in the peak
period, but there are lot of resource unused during normal time.

2

2 The distributed aircraft development faces to share the
drawing, the design and manufactory documents.
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11 CFD
Fig. 11 The CFD and structure analysis need great computation resource
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—E— M anufactory

Resour ce

A (\ —E— Design Resource

Theaverageresourcein
the Enterprise of AVi5 |

Specification Design Manufactory  Test Service

12.
Fig.12. 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

13. CAD
Fig.13 The CAD software resources in each company and AVIC-I|
total (There are more than 50 enterprisesin AVIC |1)
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Computation | nfor mation
Resour ce Resour ce

14.

Fig 14. The distributed aircraft development faces to share the information resource
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3.
3.The GRID technology in AVIC-I|

B.
B. GRID technology in AVIC-I11

— 2002

— AVIC-I1I started to apply the GRID technology in 2002
supported by National High-tech 863 program. The
application plan has given great support to China
Aviation Industry.

Grid application key points:
Shareresource, Standardization, Service
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3.
3.The GRID technology in AVIC-I|

The application isin the following direction as following:

Hardware resource sharing for high speed computation and
Service prototype

Software resource sharing for reduce the software cost

Information resource sharing for ambient intelligence

Developing application system
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High
License Performance

Data Grid : Computation
Sharing

WaISAS ewebeue N P11

Interface

GRID System

AVICZ2NET

Harbin

15.
Fig.15. Architecture of Aviation Grid in AVIC-II

AVIC Il BUAA Copy Right

25



HW: 8

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

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

16.
Fig. 16 Multi enterprises Grid platform
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17.
Fig. 17. Thefirst step AVIC-11 GRID System hardware share structure
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MultiCluster

GLB
Token
Apply
18 CAD

Fig. 18 Licensesharing for CAD software based on Grid
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LiceEe Sever

Hongdu Cluster Hahang Cluster

19.
Fig 19 AVIC-II GRID System realize the license floating
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Fig. 20 User interfacefor AeroGrid
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21. PLATFORM
Fig. 21 Accounting system for service using PLATFORM Grid tool
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Fig. 22 Accounting report system for service
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Developed Data Grid

CHPM
« 7~ \*
‘ENOVIA
IMAN
122 <
ENOVIA l
ENOVIA
PDM ,4..
- S
23. PDM

Fig23 The datain each enterprise are managed by deferent PDM system

AVIC Il BUAA Copy Right 33



24.
Fig. 24. Data sharing between enterprisesin AVIC Il based on Grid
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Data Grid

Private
DB (D] D)

Management

ADS Center

Public
DB

Data =\ [@AVAVAY

Dictionary

Management
Center

GRID
Platform

” Data
Dictionary

25.
Fig25 Data GRID System realize the data sharing and keep the single
dataresource in AVIC-I|
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Data Grid

GRID: Platform

HARBIN NACHANG

26.
Fig. 26 Data GRID and its management principle
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AVIC-Il 72 Coding

A nn IIIIII RARRAN DRARN RARAAD

Coding Exchange

Data
Dictionary

BIBR 602 Coding
L 1] ]| Codmg

27.
Fig 27 72 Coding and Data Dictionary keep single data resource and easy inquire

608 Coding Comany
IRRRRNNERD IIII Coding
1l i
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Fig. 28 Data Grid softwar e interface
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Fig. 29 Thelicense share between HAFEI (CATIA) & HONGDU (UG)
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The Data Grid is used in data share between design institute in
Jingdezhen and HAHANG factory in Harbin for new hellcopter
development.

Fig. 30 Data Grid
application

nn —



The Genetic Algorism optimization based on GRID platform in AVIC

Concept Design

Traditional aircraft design
Modeling

Cycle
4
@ E‘};

Analysis Engineer
M odification

31. Delivery Drawing
Fig 31 The application example of aircraft design
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Base Aviation Grid developing a GA optimization‘systén

Modellng.=
g -
Q’E@“’

Concept Design ﬁ
Optlmlzatlonlg

e
GA
Optimization
based on GRID

Confirm Design ’ /3

Delivery Drawing
32.

Fig 32 Optimization Design system based on GRID
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Fig. 33 GA optimization integrated system ar chitecture
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34 Platform 863
Fig.34 There aretwo Grid platform: PLATFORM and 863 Grid platform
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Fig.35 There aretwo Grid platform: PLATFORM and 863 Grid platform
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1. 20%
20%

Application 1. Theaircraft direction stability isneeded
to beincreased 20% and the weight of vertical stabilizer
skin isadded not morethan 20% .

36
Fig 36 The research
tasks

AVIC Il BUAA Copy Right 46



SRID@ASIA

Theskin
thickness

37
Fig.37 The vertical stability skin thickness distribution and the
FEM model before optimization

AVIC Il BUAA Copy Right 47



0

9 17 22 40 60 80 100

|ncreasing skin thikness

>

A Cz 15.6%

Fig. 38 The AC,isonly
Increasing 15.6% when
the skin thickness

doubled.
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Re-configuration composite material vertical stabilizer
by using GA optimization after 550 hours computation

39
Fig.39 Thevertical 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 .

The problem isthat It takes ---.
too many time (550h) to do T 1T 1T 1 |

the calculations. A ]
/LT
'I'-----.

22 40

40 Increasmg skin thikness
. ACz ) ) GA oprimizatio skin
Fig.40 The relationship between 6A reduce weight

AC, and weight increasing before
and after optimization
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|mport Data

EE— GA Program A

Job Schedule

v

41.

N

Fig. 41 Theadvantagefor thegrid | Adaptability Data
system “Job Schedule” isthat the5

har dwar e resour ce can be shared to run
the GA optimization and the FEM |
programs automatically.

GA Program B
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Fig.42 Working flow for the GA optimization system by Grid
P
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43
Fig. 43 Thethree clustersresource has been shared based on GRID platform
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The GRID Application

Il Single NT ELocal GRID COAVIC-11 GRID

44
Fig. 44 The computation timeisgreat reduced by using GRID technology
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ERCIM

3. - -~
3.The GRID technology in AVIC-I|

The computation timereduced by GRID technology

Vertical stability
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2.
Application 2: to increase the aileron
efficiency and aircraft rolling moment.

Cmx Cz- Weight
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3 5 7 9111315171921 23252729
Weight (%)

Fig. 45. An application on Multi Goal Optimization

AVIC Il BUAA Copy Right 56



SRID@ASIA

4. Conclusion

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

CENNET
hina urope etwork onthe

National University
of Ireland

Beijing Univer sity

“acGalway Eiir:/%rr]:i?y Aeronautics & Astronautics
Schlumberge : =INEAE18 @utdzg r——
SR R Xian Jiaotong University Harbin Institute of
Gr aisof - @ Technology psm
L Py <, y
University : § A
B(:;deaux 1 . Nanjing U»versity of Science & Technolo
m ITIA-CNR

Huazhong University of
Science & TechnF
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4
4. Conclusion

Cranfield
2005 4 AIAA
Cranfeild

Our team has cooperated with Engineer School of Cranfeild
university on “ Aero-elastic Optimization Based on Grid Technology” for
mor e than one year. Our jointed paper has been presented on 46th
AIAA/ASME/ASCE/ AHS/ASC “Structures, Structural Dynamics &
Materials Conference“ April 18-21, 2005 Hyatt Regency Hotel, Austin,
TX,USA.

The cooperation wish to create a grid platform between Cranfield and
BUAA for the next jointed resear ch after the talking with Prof. Frank
Wang and Dr. Guo.
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4. Conclusion

A350 DADS

AVIC and AIRBUS has sign an agreement to create a technique
Center in Beljing and take some work on A350. AVIC-II and
EADS aso has created some jointed developing helicopter
projects. The Grid technology will help to create a good
Information platform between EU and China Aviation Industry,
also to support the international cooperation.

-:_‘.:ié’g'” wAIRBU.
W

Visit airbus.ct
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4. Conclusion

The information technique especially the Grid technology is
supporting the growth of China aviation industry and also
supporting the international cooperation In new aircraft
development. We think that the information technology
cooperation will promote the jointed aircraft and helicopter co-
development between China and Europe. The information
cooperation will also create a good foundation for long-term
cooperation in aviation field widely.
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