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Summary:
Computational fluid dynamics (CFD) is a crucial analysis tool in engineering fluid mechanics, as it gives
detailed information about a flow and relevant flow parameters, which often cannot be obtained
experimentally. CFD computations often involve solving a system of algebraic equations resulting from
the approximation of the flow equations in each cell of a grid that covers the computational domain.
Accurate solutions require small cell sizes resulting in very large systems of equations, which are very
expensive in terms of computer time to solve. Methods based on multi-level techniques have the prospect
of very efficiently solving large systems of equations iteratively. These methods make use of simple
iterative processes and exploit coarser grids to accelerate convergence of the process on the finer target
grid. For some elliptic problems like the ones governed by Laplace’s equation, the implementation is
straightforward and optimal efficiency is relatively easy to obtain
However, for systems of equations resulting from the discretization of the equations governing fluid flows,
i.e. the Navier Stokes or Euler equations, the standard methodology is often not very efficient, especially
when convection dominates the flow. This inefficiency is caused by residual components that are slow to
converge on the target grid and cannot be accurately represented on coarser grids. In this case special
non-trivial measures need to be taken in the coarsening as well as in the iterative process in order to
render the multi-level technique efficient again.
Using the scalar convection-diffusion equation as a model problem in this research, the sources of the
loss of efficiency of the standard multi-grid techniques are revealed and remedies are described. These
remedies are shown to work for both the standard geometric multi-grid technique as well as for the more
general algebraic multi-grid technique.
Examencommissie:
Prof.dr.ir. H.W.M. Hoeijmakers
Dr.ir. C.H. Venner
Dr.ir. E.T.A. van der Weide
Dr.ir. V.T. Meinders
Ir. D.F. van Eijkeren

De afstudeerdocent
(afstudeerdocent)
(mentor)
(mentor)

PDF created with pdfFactory Pro trial version www.pdffactory.com

d.d.

