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Abstract

In this presentation, several aspects on how to efficiently and accurately compute the numerical solution of the convection-diffusion equation will be presented. The solution of this equation often exhibits sharp gradients due to Dirichlet outflow boundaries or discontinuities in boundary conditions. Because of the singular-perturbed nature of this equation, numerical solutions often have severe oscillations when grid sizes are not small enough to resolve sharp gradients. In order to obtain accurate numerical solutions, the streamline diffusion finite element method (SDFEM) is employed to stabilize the discrete linear system. To reduce over-shooting and under-shooting of the SDFEM solution and increase the accuracy of the SDFEM solution in the regions containing layers, adaptive mesh refinement and mesh movement based on a posteriori error estimations is employed. For flows with very large Reynolds number, regular mesh refinement may fail to resolve layers with sharp gradients because of limited computation resource. A new error-adaptive mesh refinement procedure is proposed to overcome this difficulty. For solving the sparse linear systems that arise from SDFEM discretization, many iterative methods, including the traditional stationary methods such as Jacobi and Gauss-Seidel (GS) methods, the Krylov subspace methods such as the generalized minimal residual (GMRES) method and multigrid (MG) methods, can be used. Due to the discrete system is highly non-normal and non-symmetric; it is well known that the convergence rate of the stationary methods and the un-preconditioned GMRES is totally unsatisfactory. Here, a numerical comparison of the efficiency of GMRES, MG with GS smoother and GMRES with GS and MG preconditioners will be presented. Finally, a new stopping criterion based on a posteriori error estimation for the iterative solvers will be shown. My numerical results show that not only the refined mesh obtained from the iterative solution which satisfies the new stopping criterion is similar to the refined mesh obtained from the directive solution but also the iterative steps is significantly reduced for the robust MG solver.

國立中山大學應用數學系敬啟
演講查詢網址：http://www.math.nsysu.edu.tw/seminar/semi.html
交通查詢網址： http://www.math.nsysu.edu.tw/department/map.html
敬 請 公 告！ 歡 迎 參 加！
