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Overview

1. Introduction — Aircraft predesign

2. Data Exchange — CPACS data

3. Example MDO - Aircraft predesign at DLR

4. Tool enviroment — Fuselage structure sizing at DLR-BT

5. Summary & Outlook
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Why developing tools for aircraft predesign?
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Why developing tools for aircraft predesign?

« Effort
Reduce time to develop new aircraft

 Efficiency/emissions
Estimate e.g. fuel consumption in predesign phase
» High-precision, numerical methods
« complex, multidisciplinary interaction

* Development process <
» Conventional: stepwise development >
* Prospective: individual, multidisciplinary tools X

» Data exchange
XML data as parameter exchange platform
= CPACS (Common Parametric Aircraft Configuration Scheme)

i DLR
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Exchange aircraft parameter using CPACS
(Common Parametric Aircraft Configuration Scheme)
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Example of multidisciplinary design optimization at DLR
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Old tool enviroment

WHY NEW TOOL DEVELOPMENT?

Skin
(Shells)

Stringer
(Beams)

Frames
(Beams)

\ ! Bulkheads
s (Shells, beams)

Floor structure
(Beams)

Basic structure components TRAFUMO [1]

FOR STRUCTURAL SIZING OF TRANSPORT AIRCRAFT IN PRELIMINARY AIRCARFT DESIGN®

/A[l] J.SCHERER, D. KOHLGRUBER, F. DORBATH, M. SOROUR - A FINITE ELEMENT BASED TOOL CHAIN
J

DLRK 2013, STUTTGART
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PANDORA - Toolenviroment

(Parametric Numerical Design and Optimization Routines for Aircraft)

Main features of PANDORA

» Graphical User Interface (under development)

* Python based and useable via scripting

» General functionalities independent from aircraft design process
PANDORA - fuselage structure gizing process
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PANDORA - tool environment

(Parametric Numerical Design and Optimization Routines for Aircraft)
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PANDORA -tool environment

(Parametric Numerical Design and Optimization Routines for Aircraft)
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PANDORA -tool environment

(Parametric Numerical Design and Optimization Routines for Aircraft)

PANDORA Pakete

FE model generator
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PANDORA -tool environment

(Parametric Numerical Design and Optimization Routines for Aircraft)

PANDORA Pakete |FE preprocessor

check shell orientation

, inertia ©

i DLR
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PANDORA -tool environment

(Parametric Numerical Design and Optimization Routines for Aircraft)

PANDORA Pakete

FE converter
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PANDORA -tool environment

(Parametric Numerical Design and Optimization Routines for Aircraft)

FE sizing

PANDORA Pakete
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PANDORA -tool environment

(Parametric Numerical Design and Optimization Routines for Aircraft) Strength

PANDORA Pakete

i DLR

FE sizing
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PANDORA -tool environment

(Parametric Numerical Design and Optimization Routines for Aircraft)

PANDORA Pakete
Using pandas DataFrames
to handle large data tables

FE model generator

FE sizing H FE raw data-

- Python -

FE converter
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PANDORA -tool environment

(Parametric Numerical Design and Optimization Routines for Aircraft)

PANDORA GUI — to access main functionalities
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Summary & Outlook

Summary
« PANDORA — automated aircraft structure fe generation and sizing
» Python — flexible and opensource

Outlook

» Further GUI development — usability

» Validation of sizing process

» Expand sizing criteria - damage tolerance, anisotropic materials,...
» Optimization of structure

» Generate detailed FE models (crash simulations)

i DLR
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