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Background

The first step in aircraft design consists of fimgliconsistent aircraft parameters that ensure
the aircraft meets given requirements. Subsequetiily first set of aircraft parameters is
varied such that an objective function is optimiZ€lde objective function most often applied
in civil aviation are Direct Operating Costs (DO@hich are to be minimized. The
optimization involves — even in conceptual desigsoc-many parameters that an aircraft
specific optimization algorithm has to be used. fnegram Optimization in Preliminary
Aircraft Design (OPerA) is available for this puggoat Hamburg University of Applied
Sciences. A Strut Braced Wing (SBW) Aircraft isrsée have a potential replacing today’s
short-medium range aircraft. The strut relievesdospn moments at the wing root. This
advantage can be used to reduce wing mass mangaspan or to increase span at constant
wing mass. Both approaches will reduce induced.dhitgrnatively, relative wing thickness
may be reduced at constant wing mass offering thenae to reduce wing sweep and
supporting natural laminar flow, hence reducingoziét drag. Snowball effects will reduce
aircraft mass even more, reducing fuel consumgrmhemissions.

Task

Task of this Master Thesis is to investigate pdesdonfigurations and to optimize aircraft
parameters (with and without wing span limitatida) a jet propelled Strut Braced Wing
Aircraft (SBWA). The optimization shall considernaus typical objective functions and
should finally also include questioning and optimizrequirements like cruise Mach number,
take-off and landing distance. Subtasks are listddw.

» Brief review of the SBWA concept including a bragécussion of wing span limitations at
airports.

e Brief introduction to OPerA and description of migcition in OPerA to allow also for
optimization of other configurations then the statail aft, low wing passenger aircraft.
Inclusion of the new DLR/HAW proposed Unified Cdéethod (UCM) in OPerA.



» Investigation and preliminary optimization of SBWAnfigurations including high versus
low wing, standard tail versus T-Tail, engines omgvversus engines on aft fuselage,
wing mounted landing gear versus fuselage mouraedig gear — all based on “DLR
Design Challenge 2012” requirements for a shortioraedange passenger aircraft.

» Selection of a SBWA configuration and further optiaiion with respect to various cost
functions: Primarily working with the UCM (COC aridlOC) investigating also other
basic and more sophisticated methods like Addedasal

* Final proposal of a SBWA and presentation as actreleic 3-D model either for X-Plane
with the Plane Maker or with OpenVSP.

The report will be written in English based on Gamor international standards on report
writing.



