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Unsteady aerodynamic reduced-order modeling method for
parameter changeable structure

WANG Ziyi, ZHANG Weiwei *
School of Aeronautics , Northwestern Polytechnical University, Xi’an 7 1007€,\;\hina
4

Abstract: Computational fluid dynamics (CFD) based unsteady aerody r?ﬁc,re‘duced-order model (ROM) can make signifi-
cant improvement of efficiency of transonic aeroelastic analysis. Hovf&ﬁr’fthe existing ROM is applicable only to structures
with fixed parameters, namely prescribed model shapes (ROI\Q-@\@)‘. When structural parameters should be altered such as
structure optimization and uncertainty analysis. ROM-P{\/IS Q\g‘ﬁnger feasible. To settle the problem, a new unsteady aer-
odynamic modeling method for arbitrary model sr@pes &)eCeloped based on Ref. [20]. Parametric sampling and modal
analysis are conducted on the structure to be des'lgng&ﬁd analyzed. The basic mode shapes are then obtained through prin-
cipal component analysis (PCA) . Real med ‘I\I‘n’a;;eg of arbitrary structure in the sample space can be synthesized by linear-
ly superimposing basic mode shapesywit cebuect coefficients. The coefficients of superposition change with the alteration of
structure parameters. The analysisashgws\that just small number of basic modes can reach dée‘i}able accuracy. Classical
modeling method can be use‘d“fso:)sﬁuct ROM in basic mode shape coordinate. The\;(:i\q app‘icable for various structures

can be developed from RW},b’ésﬁ: mode coordinate, which means that structural méters can be arbitrarily altered in

” #
the sample space, while ROM is universal. This method can be widely applied{Q ac\aréelastic optimization design and uncer-
L P
¥
\ O

\ 0
Keywords: structure optimization; parameter variation; reduced-orgebn’fodel (ROM) ; transonic flow; flutter; unsteady

tainty analysis, with great improvement in computational efficiency.
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