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inherent e?iciency of the linearized approach, make the present approach an ideal solution method for
unsteady aerodynamic flow fields. In addition to presenting the extension of our numerical scheme to li@ing
air-foils, another purpose of the present dissertation is to present numerical solutions for a wide range of flow
conditions and airfoil geometries in order to assess the relative e?ects of Mach number, airfoil thickness,
camber and angle of attack, and upstream disturbance conditions on the airfoil unsteady response ( unsteady
li@ and moment ). Our analysis will consider imposed upstream three-dimensional, vortical disturbances
around two-dimensional airfoils of infinite span. We will assume that there are no incident acoustic waves or
upstream entropy disturbances. Although we will not directly concern ourselves with the acoustic radiation in
the present dissertation, the method that we present can also give the far field unsteady pressure from which
the acoustic radiation can be calculated. This avoids the use of Lighthills analogy and the tedious calculation
which may result from the refraction and scattering of the radiated acoustic waves by the spatially varying
flow field. In a future paper, the present approach will be used to calculate the far field acoustic radiation for
arbitrary li@ing airfoils in subsonic flows. Dusey 32, and Atassi and Dusey 33, have carried out a similar
calculation for flat plate airfoils. In Chapter II we present the general aerodynamic theory and formulate the
boundary value problem for the linearized treatment of potential mean flows with imposed upstream, periodic
vortical disturbances. In Chapter III we provide the details of the general frequency domain numerical scheme
which has been developed for lifting...
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