BENCHMARKING AGGREGATION AMG FOR LINEAR SYSTEMS IN CFD SIMULATIONS OF COMPRESSIBLE INTERNAL FLOWS^∗

MAXIMILIAN EMANS^†

Abstract. The performance of parallel implementations of three fundamentally different aggregation AMG (algebraic multigrid) solvers, including novel k-cycle methods, for systems of linear equations appearing in industrial CFD simulations are examined. The results show that the k-cycle methods are a good choice for cases with less than 20000 unknowns per process if the cost of the setup tends to become critical; for most other applications, however, established methods proved to be equally efficient or superior.

Key words. algebraic multigrid, fluid dynamics, finite volumes, pressure-velocity coupling

AMS subject classifications. 15A06, 65F08, 76G25

∗Received January 7, 2010. Accepted for publication April 18, 2010. Published online November 9, 2010. Recommended by R. Lehoucq.

†AVL List GmbH, Hans-List-Platz 1, 8020 Graz, Austria and IMCC, Altenbergerstr. 69, 4040 Linz, Austria (maximilian.emans@avl.com).