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Abstract

Strong interactions of structures and fluids are common in many engineering
environments. Such interactions can give rise to physically important phenomena
such as those occurring for aircraft due to aeroelasticity. Aeroelasticity can signif-
icantly influence the safe performance of aircraft. At present exact methods are
available for making aeroelastic computations when flows are in either the linear
subsonic or supersonic range. However, for complex flows containing shock waves,
vortices and flow separations, computational methods are still under development.
Several phenomena that can be dangerous and limit the performance of an aircraft
occur due to the interaction of these complex flows with flexible aircraft components
such as wings. For example, aircraft with highly swept wings experience vortex in-
duced aeroelastic oscillations. Correct understanding of these complex aeroelastic
phenomena requires direct coupling of fluids and structural equations. This paper
provides a summary of the development of such coupled methods and its applica-
tions to aeroelasticity since about 1978 to present. A part of the paper discusses
the successful use. of the transonic small perturbation theory(TSP) coupled with
structures. This served as a major stepping stone for the current stage of aeroe-
lasticity using CFD. The need for the use of more exact Euler/Navier-Stokes(ENS)
equations for aeroelastic problems is explained. The current development of un-
steady aerodynamic and aeroelastic procedures based on the ENS equations are
discussed. The paper illustrates aeroelastic results computed using both TSP and
ENS equations.
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RESPONSES
Symmetric - --Antisymmetric

Full-Span Wing-Body Aeroelasticity

TYPICAL RESULTS FROM TSP CODE ATRANSS
ANTISYMMETRIC MODES
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