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Abstract

With the upcoming electrical, hydrogen and urban air mobility (UAM) aircraft markets,
unconventional aircraft configurations are considered more and more to reach a higher efficiency.
Not only the conventional wing design is revised, also new fuselage designs are considered. For a tier
1 supplier like GKN Fokker, it is crucial to rapidly respond to new customer requests for aircraft
components trade studies [1]. Because of these new markets, this does not only include wing-like
structures, but the demand for fuselage structures is also increasing. To meet the demand for wing-
like structures, a software package is developed at GKN Fokker to rapidly design and analyze wing
configurations in a largely automated way. Such a software package is not yet available for fuselage
structures.

The Multidisciplinary Modeler (MDM) package developed at GKN Fokker is used to design wing-
like structures, such as wing boxes, wing movables and wing flaps [2]. The aim of the MDM package
is to be used as a central product model, which can be integrated in optimization and analysis
workflows. The software package is built from primitives, for example spar, rib or joint classes,
making the package generically applicable to wing-like structures. The MDM package is
continuously being developed, with the addition of holes and panel breakers in the structure as most
recent developments and with the addition of a tip-to-tip wing box model as an upcoming
development [3]. The package is being used within the AGILE 4.0 project to generate flap designs
[4] and will be used within the DEFAINE [5] project to enable multi-architecture optimization [6].

This paper describes the advancements made to the MDM package to enable the design of fuselage
structures using the package. The primitives used to design wing-like structures are reused to also
work for non-wing-like structures, such as fuselages. The generic application of primitives should
make it possible to link the current existing disciplinary models to the fuselage model and therefore
analyze and size the structure with little effort in creating interfaces for these analysis tools. The aim
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of this development is to use the existing codebase of the MDM package to make the design principles
and knowledge also functional for fuselage structures. It should also enable the current existing
interfaces to disciplinary models to be used on fuselage-like structures. The package will be tested on
use cases within the DEFAINE project to determine and visualize signal routing for a parametrically
defined fuselage structure. Furthermore, the package will be used within the Dutch Mobility Fund [7]
to rapidly design and analyze thermoplastic fuselage skin panels.
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