
SHORT COURSE on Computational Fluid Dynamics Theory and 
Engineering Applications

Description: Computational Fluid Dynamics (CFD) is widely used in engineering analysis and design that involve fluid flow, heat transfer, fluid-

structure interactions and design optimization. This course will present the concepts and main skills required to apply the finite volume 

method for the simulation of fluid flows found in wide variety of engineering disciplines including civil, mechanical and aerospace 

engineering. For conducting the simulations, some basic knowledge of building blocks of CFD namely the geometric modeling, mesh 

generation, and numerical algorithms for the solution of governing equations of fluid dynamics is required. The course will begin with the 

basic fundamental concepts behind the discretization of governing equations of fluid dynamics including the choice of algorithm based on 

the nature of governing equation (elliptic, parabolic or hyperbolic), the types of truncation errors (dissipative or dispersive), and 

convergence, stability, and consistency of numerical algorithms. It will be followed by a brief Review of grid generation techniques. The main 

body of the body of the course will consists of the finite-volume method for the solution of Reynolds-Averaged incompressible and 

compressible Navier-Stokes equations and the most commonly used turbulence models in the industry. Finally application example will be 

given from Civil Engineering (free-surface flows, flow past Buildings, flow over Wind Turbines) and some examples of Aerospace and 

Turbomachinery flows.

Professor Ramesh Agarwal is the William Palm Professor of Engineering in the department of Mechanical Engineering and Materials Science at 

Washington University in St. Louis. From 1994 to 2001, he was the Sam Bloomfield Distinguished Professor and Executive Director of the National 

Institute for Aviation Research at Wichita State University in Kansas. From 1978 to 1994, he was the Program Director and McDonnell Douglas 

Fellow at McDonnell Douglas Research Laboratories in St. Louis. Dr. Agarwal received PhD in Aeronautical Sciences from Stanford University in 

1975. Over a period of 45 years, he has worked in several disciplines within civil, mechanical and aerospace engineering, which include 

computational fluid dynamics and multidisciplinary design and optimization.  He is the author and coauthor of over 600 publications. He has 

given many plenary, keynote and invited lectures at various national and international conferences worldwide.

Ramesh K. Agarwal, William Palm Professor of Engineering, Department of Mechanical 
Engineering and Materials Science, Washington University in St. Louis

8am – 5pm, Tuesday June 6, 2023 (tentative, location TBD)
7.5 Professional Development Hours (PDHs)


