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AGENDA 

Å Introduction of the Institute  

Å The Way of Thinking 

Å The Way of Working 

Å Scenarios of Future Air Transportation 

Å Some Examples of holistic Air Transportation Concepts design and 
Analysis 

Å Climate Optimized Air Transportation 

Å Intermediate Stop Operations 

Å Laminar Flow Aircraft 

Å How does the Aircraft look tomorrow? 
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Three system related departments provide technical and procedural 
basic competencies for conceptual technical developments and 
integration Č interfaces to further disciplinary institutes 

Covered by a department for system analysis and assessment 

System Analysis Air Transport 

Integrated 
Aircraft Design 

Air Traffic 

Infrastructures 

and 

Processes 

Air Transport 

Operations 

Institute for Air Transportation Systems 
Representation of the main system elements within the institute 
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Institute for Air Transportation Systems 
The Way of Thinking 

 
System hierarchy 

The System ς Air Transportation System 

 

Sub structure ς Airport, Aircraft, Airline, ATM 

 

Subsystem ς Terminal, Wing, MRO, Surveillance 

 

Component ς CheckIn, FlightControl, LineMaintenance, Radar 
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Integration  

αIntellectual LƴǘŜƎǊŀǘƛƻƴά - Understanding of functional relations 
and interactions  

 

Modelling - Functional definition and composition of systems on 
functional level  

 

IT oriented SW-system integration - Integration of calculation and 
simulation tools 

 

Physical integration of components to systems 

 

 

Institute for Air Transportation Systems 
The Way of Thinking 
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Technology  

A physical principle or technique to realise a function, form 
concept 

 

 

A new rule based procedure like continious descent approach 

 

 

A new process to improve an operation or production like point to 
point airline network  

 

Institute for Air Transportation Systems 
The Way of Thinking 
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Institute for Air Transportation Systems 
The Way of Working 
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Three leading concepts: 

Short range air transport 

Long range air transport 

High speed air transport 

How to let them become reality? 

A method for integrated air transport concepts development: 

Overall Air Transportation Concepts for defined air transportation missions 
composed of the main subsystems (aircraft, airport, air traffic management, airline 
operations) including transportation and control processes 

 

Institute for Air Transportation Systems 
Virtual Integration Platform (VIP): 



Leading Concept Example: Short Range Mission Segment ς α{ƛƭŜƴǘ and /ƭŜŀƴά 

Associate Technologies which are of particular but not eclusively interest for this 

mission 

 

 

 

 

 

 

 

The VIP method and the relying leading concepts merge different disciplinary 

research tasks to a comprehensive interdisciplinary and integrated research project 
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Integr. Aircraft Design 

 

Environmental System Analysis 

 

Air Transport Infrastructure and Processes 

 

Air Transpot Operations 

Institute for Air Transportation Systems 
Virtual Integration Platform ς How to let them become reality? 



Definition according to Prof. Juan Alonso, Stanford University 

 

ÅOptimization assisted design in teams 
ÅManagement of knowledge 
ÅCollaboration of engineers and computers 

 
ÅWorkflow management software 
ÅNetworked computing, Interfaces 
ÅComplex problems 
 
ÅAnalysis-based design computations 
ÅOptimization algorithms  
ÅApproximation techniques 
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1st 
Gen. 

2nd 
Gen. 

3rd 
Gen. 

Institute for Air Transportation Systems 
Three Generations of Multi Disciplinary Optimization 
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Database 
Database 

CPACS 

ÅDistributed computing system -Ҕ ǘƻƻƭǎ ǊŜƳŀƛƴ ƻƴ ǘƘŜ ǎǇŜŎƛŀƭƛǎǘǎΩ ǎŜǊǾŜǊǎΦ 

ÅTools of specialists are wrapped -> tools do not need to be adapted. 

ÅCoupling via central data model CPACS  
(Common Parametric Aircraft Configuration Schema). 

Requirements, 

Targets 

Parameterization 

Analysis 2 

Performance, 

Properties 

Optimization 

Sensitivities 
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Analysis 1 

Analysis n 

Meta-Modeling 

Institute for Air Transportation Systems 
The interdisciplinary way of working 
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ÅCPACS is a hierarchic data model based 
on an XML schema definition. 

ÅCPACS can hold geometry, analysis 
results and process data. 

ÅLibraries for handling and geometry 
processing (TIXI/TIGL).  

ÅCompatible to standards like IGES and 
STEP. 

ÅWrappers are stand-alone tools. 

ÅFramework independent 
implementation. 

CPACS 

RCE (ECLIPSE) ModelCenter  

Institute for Air Transportation Systems 
The DLR Framework Concept 
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CPACS 

Functional 

Parametrization   

FE-Structure  

Fuel Loads   

Different models with different geometric representations can be  
derived from the global  CPACS model using the software libraries. 

Aerodynamics  

Central Model Architecture - Multidisciplinary 

Institute for Air Transportation Systems 
Integrated Aircraft Design 
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CPACS 

Functional 

Parametrization   

Lifting Line   

Panel code   

Euler   

Different models with different geometric representations can be  
derived from the global  CPACS model using the software libraries. 

Central Model Architecture - Multifidelity 

Institute for Air Transportation Systems 
Integrated Aircraft Design 


