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A PRECONDITIONED CONJUGATE GRADIENT TYPE METHOD SUITED TO
FLUID FLOW ANALYSIS ON BOUNDARY-FITTED COORDINATE SYSTEM
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We propose a preconditioned conjugate gradient type method
suited to supercomputers for solving nonsymmetric linear systems
which arise in the 2D Boundary-Fitted Coordinate analysis. The
large sparse 9-point and 13-point FDM coefficient matrices arise
from Poisson and Navier-Stokes equations on 2D BFC. By using only
the 5-point FDM matrix elements as the preconditioner, these
matrices can be efficiently solved by the Tridiagonal
Factorization (TF) algorithm, which can be easily vectorized.

Numerical experiments in fluid flow analysis were done on the
NEC SX-2 supercomputer in order to compare convergence and
computation time of various PCG algorithms with the conventional
SOR method. Results show that PCGs show better convergence
compared to SOR. The TFCGS/TFBCG require 40% more iterations than
ILUs, but are faster in cpu time. The BCGs are about 30% slower
in cpu time and convergence compared to CGSs.

In this paper, we also propose to solve linear systems
successively in order to generate elliptic grids, and implicit MAC
& SMAC schemes.
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