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Starting point: Aircraft Design with PrADO
Preliminary Aircraft Design Optimization

Figure: https://www.researchgate.net/figure/Detailed-Aircraft-Design-with-PrADO_fig5_225003672



v3

v2

v1

2014

2004

4
M. Alder, Architecting Future Aviation, Hamburg, 01/04/2025

TIVA: First Steps Towards Collaborative Aircraft Design
Technology Integration for the Virtual Aircraft

Design Competences

Understanding Collaboration

Respect each discipline tool

input and output
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2004
Figure: https://elib.dlr.de/50923/1/DGLR_WASLA-HALE_III_Altenkirch.pdf
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Design Competences

Understanding Collaboration

Respect each discipline tool

input and output

Common Langauge

Understanding a Standard Language

Communication between tools
2005
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ModelCenter

2005

Common Langauge

Understanding a Standard Language

Communication between tools

Software Libraries Integration Framework

2025
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TIVA: First Steps Towards Collaborative Aircraft Design
Technology Integration for the Virtual Aircraft

Common Langauge

Understanding a Standard Language

Communication between tools

Software Libraries Integration Framework
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Design Competences

Understanding Collaboration

Respect each discipline tool

input and output
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VAMPzero

From TLAR to conceptual design

Initializing CPACS datasets

2025

Figure: ChatGPT
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Bohnke, D., Nagel, B., & Gollnick, V. (2011). 

An approach to multi-fidelity in conceptual aircraft design in distributed design environments. 

In 2011 Aerospace Conference (pp. 1ï10). 2011 IEEE Aerospace Conference. IEEE. 

VAMPzero

From TLAR to conceptual design

Initializing CPACS datasets

2025

Figure: ChatGPT

B. Nagel, T. Zill, E. Moerland, D. Boehnke, 

Virtual Aircraft Multidisciplinary Analysis and Design Process ïLessons Learned from the Collaborative Design Project VAMP.

4th CEAS Air and Space Conference, Linköping, Sweden, 2013
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Digitally integrating competencies of:

Á More than 60 participants from 20 DLR institutes

Á considering 10 future aircraft configurations and their variants

v3

v2

v1

Aviation Life Cycle and Impact Assessment

Exploration of Electric Aircraft Concepts and Technologies

Integrated Digital Engineering Workbench 

for System Architecting



CPACS applications and usage beyond DLR
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Fleet level Vehicles level Analyses level

vehicle instances

vehicle independent

performance requirements

vehicle independent catalog data

high-level info

geometry

systems

settings

Χ

Χ

Χ
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Fleet Level

Global Impact Assessment: 

Air Traffic Forecast & Operating Scenarios

M. Kühlen et al.

Component level

Systems Definition

T. Burschyk et al.

Vehicles level

Military Aircraft Design

R. Maierl et al.

Doi: 10.25967/630288

https://doi.org/10.25967/630288
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v4.0

today

v3.5 v3.5.1 v3.6 v3.x é

Å Weight & balance

Å Engine maps

Å Energy carriers

Å Payload range

Å é

CPACS Release process

www.cpacs.de

CPACS Design System
Development Roadmap
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ĂHaving Toolsñ is not ĂHaving Competencesñ !

Training & Tutorials

Python Examples
CPACS Seminar

19

CPACS Design System
Training material
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CPACS Design System
Digital Hangar

Soon to be published at www.digital-hangar.de



Supporting technologies
Software libraries
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Parametric geometry generation of inner 

and outer shapes from parametric CPACS 

data

APIs for different fidelity levels

Performance with C++: bindings for C, 

Python, Matlab, Java

Export to established CAD formats

The TiGL Geometry Library (TiGL) generates a complete 3-dimensional geometric 

representation of aircraft. This includes both the outer geometry, which is exposed to the air 

flow, and the inner structural geometry, which is crucial for the load stability of the aircraft

Siggel, M., Kleinert, J., Stollenwerk, T. et al. 

TiGL: An Open Source Computational Geometry Library for Parametric Aircraft Design. 

Mathematics in Computter Science (2019).



Supporting technologies
Process Integration
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DLR's Remote Component Environment (RCE) software enables the secure remote execution 

of models in simulation workflows while they are hosted on dedicated servers under the full control 

of the model owner.

Integration of tools and knowledge of 

domain specialist in simulation 

workflows

Automation of tool and workflow 

execution.

Data management within the network 

of competences via graphical data 

browser.

Collaboration via connected tool 

servers into a secure peer-to-peer 

network.

Brigitte Boden, Jan Flink, Niklas Först, Robert Mischke, Kathrin 

Schaffert, Alexander Weinert, Annika Wohlan, and Andreas Schreiber. 

RCE: an integration environment for engineering and science.

SoftwareX 15 (2021)
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Data Interactive Analysis and Navigation Application (DIANA) is a data visualization 

application specifically adapted to the aircraft design process. 

Interactive analysis of results using 

data visualization, simplifying the 

decision making process.

Flexibility between the fast generation 

of aircraft design charts and the 

detailed creation of personalized 

plots.

Dynamic and customizable 

dashboards design.

Semiautomatic report generation 

used by aircraft designers and 

stakeholders.

Further information: latest paper reference

Supporting technologies
Results visualization

Garcia Sanchez, R.; Mancini, A., Nugnes, V. (2025, to be published). 

DIANA: Data Interactive Analysis and Navigation Application. 

In 2025 AIAA Aviation Forum. 



24
M. Alder, Architecting Future Aviation, Hamburg, 01/04/2025

CPACS & TiGL Workshop

1-2 October 2025 �„ZAL Hamburg
Tutorials �„Best Practices�„Networking 

cpacs@dlr.de 


