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This paper presents the Preconditioned Conjugate Gradient Method (PCG) for the solution of sparse matrices and its application in the Finite Element Method. The Preconditioned Conjugate Gradient Method was implemented for the solution of a heat transfer problem in an unstructured mesh. The stiffness matrix generated by the Finite Element Method is sparse and banded. The results obtained for a conduction problem were in very good agreement with the analytical results. The performance of PCG is also compared with the unpreconditioned version of the algorithm in terms of CPU time for different computer platforms. This result is of practical importance when dealing with transient problems where saving time is essential as so many iterations are involved. As an example of this class of problems, the authors are implementing the method to study vortex shedding phenomenon using a 2D discrete vortex method including viscous diffusion in an unstructured finite element mesh.
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