ME 670 Advanced Computational Fluid Dynamics (3-0-0-6)

Pre-requisite: ME 602/ MA 573 or equivalent

Brief review of the governing equations in fluid dynamics; Compact and explicit convection
schemes; Linear iterative solver — introduction to Conjugate Gradient method, Geometric
multigrid technique; Structured Grid generation - algebraic methods, elliptic techniques;
Finite difference technique - Convection-diffusion equation, Projection method, coordinate
transformation. Finite volume method - integral approximations, flows in simple and
complex geometries, introduction to unstructured grid computations; Parallel computations -
Need for vectorization, domain decomposition technique, MPI libraries; Introduction to
Turbulent flow computations — ideas behind Direct Numerical Simulation (DNS), Large
Eddy Simulation (LES) and turbulence modeling.
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