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ABSTRACT

An automatic grid generator for multiple element airfoils was developed and the
existing implicit TVD (Total Variation Diminishing) finite volume code was improved
in both accuracy and efficiency, in order to make the Navier-Stokes solver a practical
design tool for high lift devices. Utilizing these codes, Navier-Stokes analysis of the single
slotted flap was carried out.

The automatic grid generator utilizes the elliptic equation solver using the finite
difference method combined with the panel method. The flow field is divided into
subregions by the dividing stream lines which is calculated by the panel method and
the computational grid in each subregion is generated by solving the elliptic equations
(Thompson’s method). Since the panel method can solve the potential flow around
any number of arbitrary shaped bodies, this grid generator can generate a H-type com-
putational grid around such bodies automatically.

To obtain a high accuracy on a rapidly stretching grid, the flow solver uses the TVD
formulation containing a explicit treatment of non-uniform grid spacing. Converging rate
and numerical stability of the flow solver is augmented by the relaxation approach using

Symmetric Point Gauss Seidel method in matrix inversion process which is necessary
for an implicit scheme.
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