European Workshop on Aircraft Design Education 2002

QCARD - A Moddling and Optimisation Tool for Transport
Aircraft Design
Askin Iskveren, Thomas Mdin

The topic of this presentation focuses on a newly developed software system that is the
cumination of moddling and andyss techniques destribed in the Ph.D. research work
entitted “Quas-andyticd Moddling and Optimisation Techniques for Trangport Aircraft
Design” by Askin T. Iskveren. QCARD-MMI, or, Quick Conceptua Aircraft Research
and Devdopment, Vardon 2001, is an interactive MATLAB based conceptud desgn
package, which dlows the desgn of any gasturbine commercid and busness arcraft.
The sygem functiondity is spedficdly talor-meade to predict, visudise and assg in
optimisng conceptud  arcraft desgns with emphass placed on user interactivity. Critica
devdopment objectives induded accderation of desgn response time with a sgnificant
increase in desgn freedom, accuracy and condstency of the results The package affords
a sysgematic and trangparent process to not only conduct andyses with respect to
geometry, weghts, aerodynamics and peformance profiles but dso fadlitaies coupling
of the en route performance subspace to that of economic criteria as defined by direct
operaing cost (DOC) and profit/return on invesment (P-ROI). The package through totd
user control can cregte, cdculate and andyse 15 configurationdly and/or parametricaly
diginct desgns concurrently. Added enhancements to the software system included the
introduction of dahility and control andyss usng the Mitchdl code as a bass, and the
fadlitaion of condraned multi-objective optimisstion udng evolution methods, the

Nelder-Mead Smplex search or a*“cocktal” of both.
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Figure 1. Introducing the QCARD arcraft synthess system.




