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Use of Spline Functions in CFD

by

Yoshiaki KODAMA
Ship Research Institute

ABSTRACT

Spline functions are often used for interpolating discrete functions. Here the use of
spline functions in various stages of CFD, ie., grid generation, flow solver, and
postprocessing is described.

The simplest of the spline functions are cubic splines. With addition of tension,
tension splines are defined. Addition of convection produces convection splines.

Parametric bi-cubic splines are used to define body surface geometry. Then the grid
points on the surface can be shifted arbitrarily along the surface to produce optimum
body-surface grid.

A scalar linear convection equation is computed using cubic splines. There the energy
as well as momentum is conserved.

In the postprocessing of the computed flow, it is sometimes necessary to interpolate
values at arbitrary spatial locations. There the parametric multi-direction splines are
used for interpolation.

Multi-direction splines can also be used for streamline-tracing. Coordinate values and
velocity vectors are interpolated, and a streamline is traced semi-analytically in the spline
space.
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