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Abstract

An efficient variable-reordering method for finite element meshes is used and the effect of variable-
reordering is investigated. For the element renumbering of unstructured meshes, Cuthill-McKee ordering
is adopted. The newly reordered global matrix has a much narrower bandwidth than the original one,
making the ILU preconditioner perform better. The effect of variable reordering on the convergence
behaviour of saddle point type matrix is studied, which results from P2/Pl element discretization of
the Navier-Stokes equations. We also propose and test 'level(0) ILU preconditioner' and 'level(2) ILU
preconditioner', which are another versions of the existing 'level(1) ILU preconditioner, for the global
matrix generated by P2/Pl finite element method of incompressible Navier-Stokes equations. We show
that ‘level(2) ILU preconditioner' performs much better than the others only with a little extra
computations.
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Fig. 4 Simple two-dimensional unstructured grid
system : (a) before renumbering, (b)

after renumbering
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4 twk(icon(i,j))=i

5 Enddo

6 Enddo

Algorithm II : iperm, jperm ®vj <! A4
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Table 2 Matrix size for various preconditioners of

sphere case (Number of variable =
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Fig. 17 Convergence history at Re = 100
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(b) 100th time step
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Table 3 Effect of wvarious preconditioners on
condition number of preconditioned

matrix for the sphere case at Re =

100
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Fig. 19 Eigenvalue distribution by each precondition-
er for the sphere case at Re=100 : (a)
without ILU preconditioning, (b) level(0), (c)
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