Air Transportation 2050 1T A holistic View

Guest Lecture at Royal Melbourne Institute of Technology
Melbourne, September 14th, 2012

Prof. Dr.-Ing. Volker Gollnick, Director
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AGENDA

A Introductionof the Institute
A The Wayof Thinking
A The Wayof Working
A Scenario®f Future Air Transportation

A SomeExample®f holisticAir TransportatiorConceptslesignand
Analysis

A ClimateOptimizedAir Transportation
A Intermediate StogDperations

A Laminar Flow Aircraft

A Howdoesthe Aircraftlooktomorrow?
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Institute for Air TransportationSystems
Representatiorof the mainsystemelementswithin the institute

System Analysis Air Transport

Air Traffic
Integrated Infrastructures Air Transport

Aircraft Design and Operations
Processes

Threesystemrelated departmentsprovidetechnicalandprocedural
basiccompetenciedor conceptuaktechnicaldevelopmentsand
integrationC interfacesto further disciplinaryinstitutes

Coveredoy a departmentfor systemanalysisand assessment
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Institute for Air TransportationSystems
The Wayof Thinking

H Systemhierarchy
Hl The Systeng Air Transportation System

HEl Substructurec Airport, Aircraft, Airline, ATM

Hll Subsysteng Terminal Wing, MROSurveillance

Hm Component; CheckinFlightControlLineMaintenanceRadar




Institute for Air TransportationSystems
The Wayof Thinking

Hl Integration

B cintellectuall y G S 3 NUndeksganbingof functionalrelations
andinteractions

Hl Modelling - Functionaldefinition and compositionof systemson
functionallevel

Il |Toriented SWsystemintegration - Integrationof calculationand
simulationtools
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Institute for Air TransportationSystems
The Wayof Thinking

HE Technology

HE A physicalprinciple or technigueto realisea function, form
concept

Hl Anewprocesso improveanoperationor productionlike point to
point airline network
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Institute for Air TransportationSystems
The Wayof Working

Air Transport System of the Future

* Global future scenarios

» Analysis of the entire transportation system
» Business models of airlines

* Development of solutions on system level

DLR-Air Transportation Systems:
System Analysis & Collaborative Design Capabilities

Evaluation system

Design of System Elements

» Future aircraft, infrastructures, procedures
» Conceptual design & innovative concepts

* Methods and tools for collaborative design

» Realization of collaborative design

Design requirements and targets
Innovative solutions and technologies

comprehension, reliable predictions

Detailed analysis and design are joint undertakings
ofthe different partners within DLR and beyond

DLR Institutes Universities Industrial Partners —I




Institute for Air TransportationSystems
Virtual IntegrationPlatform(VIP):

A methodfor integratedair transportconceptsdevelopment

Overall Air Transportatio@onceptdor definedair transportationmissions
composedof the mainsubsystemgaircraft, airport, airtraffic managementairline
operationg includingtransportationand control processes

‘": Threeleadingconcepts
HEl Shortrangeair transport

r E| ongrangeair transport
7 v j‘,; mmHighspeedair transport

VIP Langstrecke
Komfortabel & Sauber




Institute for Air TransportationSystems

Virtual IntegrationPlatform¢ Howto let them becomereality?

LeadingConceptExample Short Range Mission Segmerd { A &nd8/ytusS |

AssociateTechnologiesvhichare of particularbut not eclusivelyinterestfor this
mission
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.Integr. Aircraft Design

Environmental System Analysis

Air Transport Infrastructure and Processes

Air Transpot Operations
Moise Impact
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TheVIPmethod arW

e relyingleadingconceptsmergedifferent disciplinary
researchtasksto a comprehensiventerdisciplinaryand integrated researchproject
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Institute for Air TransportationSystems
ThreeGenerations of Multi Disciplinary Optimization

Definition according to Prof. Juan Alonso, Stanfddaiversity

A Optimizationassisted design in teams
AManagement of knowledge
A Collaboration of engineers and computers

A Workflow management software N
ANetworked computing, Interfaces
A Complex problems

A Analysisbased design computations
A Optimization algorithms
A Approximationtechniques W




Institute for Air TransportationSystems
The interdisciplinary way of working
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Database
CPACS

It

ADistributed computing systeafy, 22t & NBYIFAY 2y GKS
ATools of specialists are wrappesltools do not need to be adapted.

A Coupling via central data model CPACS
(Common Parametric Aircraft Configuration Schema).
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Institute for Air Transportatlonsttems

TheDLR Framework Concept

= [8] cpacs
wmnlns: xsi
wsiinoMamespacesSchemalocation
[&] header
= [&] vehices
=1 [2] aircraft
=[] model
i
[8] name
[8] description
[e] reference
= [e] fuselages
=[] fuselage
ulD
[&] name
[e] description
[e] parentUID
[&] transformation
[e] sections
[e] positionings
[8] seagments
[e] struckure
[e] decks
[e] winas
(8] engines
(2] landingGear
(2] global
[8] analyses
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A CPACS is a hierarchic data model base
on an XML schema definition.

A CPACS can hold geometry, analysis
results and process data.

A Libraries for handling and geometry
processing (TIXI/TIGL).

A Compatible to standards like IGES and
STEP.

AWrappers are stana@lone tools.

A Framework independent
implementation.
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Institute for Air TransportationSystems
Integrated Aircraft Design

Central Model ArchitectureMultidisciplinary

FE-Structure

‘ Aerodynamics

Functional
Parametrization

Fuel Loads

Different models with different geometric representations can be
derived from the global CPACS model using the software libraries
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Institute for Air TransportationSystems
Integrated Aircraft Design

Parametrization

Functional

Euler
Different models with different geometric representations can be

derived from the global CPACS model using the software libraries.
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