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Computational fluid dynamics

Computational fluid dynamics (CFD) is a branch of fluid mechanics that uses numerical analysis and
algorithms to solve and analyze problems that involve fluid flows. Computers are used to perform the
calculations required to simulate the interaction of liquids and gases with surfaces defined by
boundary conditions. With high-speed supercomputers, better solutions can be achieved. Ongoing
research yields software that improves the accuracy and speed of complex simulation scenarios such
as transonic or turbulent flows. Initial experimental validation of such software is performed using a
wind tunnel with the final validation coming in full-scale testing, e.g. flight tests.

A landmark study by Lin et al. addressed the problem of fluid characteristics in ventricular catheters
using a two-dimensional simulation program of computational fluid dynamics (CFD).

Most commercially available ventricular catheters have an abnormally increase flow distribution
pattern. New catheter designs with variable hole diameters along the catheter tip will allow the fluid
to enter the catheter more uniformly along its length, thereby reducing the probability of its becoming
occluded 1).
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