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Abstract - In the framework of the small perturbations theory, we study the
motion of an uniform stream past an oscillating thin wing in a tunnel. Using the
theory of distributions we deduce the integral equation for the jump of the pressure
past the wing. We solve the integral equation numerically and we calculate the
average drag coefficient. We find that for some kind of wings there appears a
propulsive force and this force increases when the wing is close to one of the walls
of the tunnel.
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1 Introduction

The problem of the oscillatory wings in subsonic flow (and implicitly in
incompressible flow) was studied, among others by Watkins, Runyan and
Woolston [14], Laschka [12], and Landahl [11]. In their theory the integral
equation, originally performed by Küssner [10] is obtained by determining
the acceleration potential due to a continuous distribution of doublets on the
wing. Latter, L.Dragoş [4] studied the problem of oscillating thick wings by
means of the fundamental solutions method. D. Homentcovschi [8] utilized
the Fourier transform for obtaining the fundamental solutions of the linear
Euler system and then the general integral equation relating the jump of
the pressure and the downwash distributions for the unsteady flow past a
lifting surface, moving over an abstract fixed cylindrical surface. From this
equation it was deduced the integral equation for the oscillating wing.

In our paper we employ the theory of distributions in order to deduce
the integral equation of the oscillating thin wing. For taking into account
the tunnel effect we utilize the image method, i.e. we consider a grid of
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