ABSTRACT

The Integral Eguation of Ouswatitsch is & Lwo-dimensional
nou~linear singular integral zquation, the kernel having a dipole
singularity. This equation, which occours in transonic aerodynamic
problems, governsg the steady plane inviscid flow past a  thin
symmetric airfoil st zero incidence. It was put forward by K.
Oswatitseh {(19%@), who solved an  approximate prne-dimensional
version of this eguation. This led to the development of integral
equation methed for trangsonic flow computations. A large number of
research workers attempited to solve ihis equation sapproximately.
Although reasonebly gond solutionsg have heer obtained for
continuous supsreritical flows, no ssatisfsctory method has  been
developed so far for the case of flow with a shock discontinuity.

The present work is devoted to the study in integral eguation
of Ouwatitsch and to the developument of a numerical method for the
asanciated  transonic  integro-differential  eguation for small
perturbation shock-free flow ab zero  incidence, ay well as  for
flows with shock.

Twes new iteration schemes have been proposed and ugsed to solve the
simplified integral equation 6l Ouwatitsch, Bk~ fren
supereritical solutions have been computed. To obtain solution with
shovk artificlal viscosity term has besn added explicitly.

a hybrid of finite difference method and integral equation
method, called ilutegro~differential equation method, has  been
developed and uued Lo golve vranuonic  aerodyoasmic problem for
oue-dimensional madel,. Artificial viscosity has  been  explicitly
aricl el ,



The method has been extended Lo solve the full Lwo-
dimensicnal  transeric non-linear singular integro~differential
sguation. Numerical exanples have heen compubted and comnpared with
other existing results,
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