Finite Elements in Fluids

Overview

The topics of fluid dynamics and heat transfer play a significant role in influencing nature, living organisms and industrial
applications. An understanding of fluid dynamics and heat transfer can provide economical and efficient solutions to complex
industrial situations and substantially improve productivity. Computational Fluid Dynamics (CFD) is an important topic that has
tremendously influenced and changed aerospace industry and currently making very strong inroads into hydrodynamic and
healthcare industries. The history of CFD shows that the Finite difference method (FDM) was the backbone of early
developments and lately the more flexible finite volume method (FVM) become the choice of industrial development. Majority
of the commercial CFD software use the FVM method as the basis. The finite element method (FEM) on the other hand made a
significant impact in structural mechanics industry but it was adapted to solve CFD problems much later than FVM. When linear
approximations are employed, the difference between FVM and FEM is not significant. However, FEM offers a great deal of
advantages at boundaries and when higher order approximations are employed.

This course covers specialized applications of how to employ the finite element method to solve fluid and thermal flow
equations. The course will cover the equations governing the flow and provide a detailed discussion on discretization and
modern methods of implementation to accelerate computation. The course will also highlight how to avoid potential mistakes
in applying boundary conditions. All different applications including aerospace flows, incompressible flows, thermal flow and
coupled problems such as fluid-structure interaction will be discussed.

Course participants will learn these topics through lectures and hands-on exercise problems. Also case studies and assignments
will be shared to stimulate research motivation of participants.
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Course The participation fees for taking the course is as follows:
Student Participants: Rs.1000
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active researcher in the area of computational
fluid dynamics, biomedical engineering, heat
] ‘ transfer and computational mechanics. His

contribution to the development of the

characteristic based split scheme, in collaboration with Professor
0.C. Zienkiewicz, is widely acknowledged. Professor Nithiarasu has
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