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We are interested in solving the time harmonic Helmholtz equation in the three dimensional case.
Further more we like to handle several ten thousands of unknowns. To solve these problems we are
using fast methods as the Regular Grid Method (see [1]) or the Multilevel Fast Multipole Method
(see [2, 3]). With the usage of these methods the time to set up the matrices needed for the iterative
solver is negligible. The most time consuming part is the solution of the linear system. As iterative
solvers for these non-symmetric systems we are using GMRES(

�
), TFQMR or BICGSTAB(

�
)

where
�

denotes the restart parameter. Especially with the Burton/Miller formulation and at higher
frequencies all the mentioned iterative solvers are showing slow convergence rates or even fail to
converge at all. The simplest way to accelerate the restarted versions of GMRES and BICGSTAB
is to chose the restart parameter (

�
) large enough. Due to the increasing memory requirement

the value of
�

is limited by the amount of memory available. Thus we are interested in other
possibilities of acceleration. In a first step we use preconditioning. Based on the operator splitting
provided by the fast methods mentioned above we are constructing an incomplete LU-factorization
of the singular part of the discretized operator. Doing so we achieve an important reduction of the
number of iteration needed by the iterative solvers or at least they do not fail to converge. Even with
the preconditioning the choice of the restart parameter is still important. Especially the GMRES
solver loses it’s convergence rate after every restart. This loss can be decreased be keeping the new
search directions orthogonal to a certain number of previous directions. This will be realized by
using the GCRO (see [4]) or GMRESR (see [5]) method.
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