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In the aircraft industry, aggressive weight targets, shortened development time scale and
reduced costs to be competitive in today’s global market require different approach for the
design process [1]. A challenge for the scientific community is to adapt to and exploit the
trend towards greater multi-disciplinary and multi-objectives focus in research and
technology. Multi-disciplinary approach is essential in the design process of real world
applications. Figure 1 shows the different disciplines involved in a multi-disciplinary process.
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Figure 1: Multi-disciplinary process overview

The step change in performance required by the ACARE 2050 [2] vision for commercial
transport aircraft is, in part, dependent on the successful integration of Multi-Disciplinary
Design Capabilities (MDDC) at the preliminary design stage. Conceptual design capabilities
are now extensively developed and routinely used at conceptual project level. However, the
challenge for today is to transition smoothly from conceptual to preliminary design whilst
maintaining a true Multi-Disciplinary (MD) approach. The design space must be
progressively constrained, whilst at the same time increasing the level of modelling fidelity
and keeping as many design options open for as long as possible, as illustrated in Figure 2.
The preliminary MD approach would allow Aircraft Architects to study more design
alternatives in greater detail. A large number of concept configurations are initially generated,
and these are eventually narrowed down to a single concept.
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Figure 2: Aircraft design concept convergence process

This is achieved by successive rounds of comparison and down-selection; the level of
engineering accuracy and detail increases for each round in order to facilitate differentiation
between candidate concepts. An automated, integrated Aerodynamics Process is a pre-
requisite for such a capability, so must be developed if the MD opportunity is to be addressed.
This work is concerned with the development of a MD Aerodynamics Process for preliminary
aircraft design and discusses its future advancement. The inputs required are the datum
aircraft geometry and flight envelope definitions, which are common to all domains. The
aerodynamic process contains an Euler Viscous coupled CFD kernel. The MD Aerodynamics
Process produces aerodynamic data. The data is passed downstream to the Performance
domain and, via Aerodynamic Data for Loads methods, to the Loads domain. The
Aerodynamic Process has been developed and integrated using the commercial software
ModelCenter integration/process building environments. The entire components have been
wrapped using Python language scripts. All data is passed between tools via Model Center. A
screenshot of the aero process implemented in ModelCenter, in its contracted form, is shown in
Figure 3.

Figure 3: ModelCenter implementation of the Aero Process

The developed aero process runs automatically from start to end, calculating 35 operating
points (7 incidences at each 5 Mach numbers) in about three hours. A detailed analysis of the
methods as well as some results of the Aero process will be provided in the full paper.
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