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strong: BMEKORHDO006 - Numerical Methods for Fluid Flows I.

Introduction to CFD (Computational Fluid Dynamics) via scientific and industrial applications, Numerical solution of the
system of the Euler equations, Numerical solution of the system of the Navier-Stokes equations. (book by Hirsch I1.)

A. Knowledge
¢ The student knows the different forms of the system of the Euler and Navier-Stokes equations, their numerical
solutions and the developments of the Euler equations based inverse design method.
B. Skills
* The student can perform and develop numerical discretizations and solutions of the Euler and Navier-Stokes
equations. The student can complete Euler equation based inverse design method.
C. Attitudes
* The student aims to complete his/her studies at the highest level, under the shortest time, by providing his/her
knowledge and capacity at the best to obtain knowledge for deep and independent professional work.
* The student has strong professional commitment, has developed expectations for finding new, better solutions and
has agreement on doing hard work.
D. Autonomy and Responsibility
¢ The student takes responsibility for guiding mates by the quality of his/her work and by keeping ethic norms.
* The student takes responsibility for applying the knowledge in line with the studied conditions, limitations and
constraints.
e The student can friendly accept the well-established constructive criticism and can utilize that in future.
* The student is a creative constructor, proactive, and has leadership skills and argument techniques, capabilities
with responsibility during the studies, research work.

The criterion of the acceptance of the semester and so getting the signature is the completeness of the solution of a defined
problem in a specific area in the agreed time and quality. The exam is oral. The final mark of the exam is the mathematical
average of the results for the own task and the exam.

1. The presentation about the lectures, simulation guide lines and tutorials provided by the professor,



2. Hirsch, Charles: Numerical Computation of Internal and External Flows, Volume 1 and 2, ISBN-10: 0471923850,
ISBN-13: 978-0471923855, John Wiley and Sons (2001), 3. Veress, A.: Introduction to CFD, BME, Department of
Aeronautics, Naval Architecture and Railway Vehicles, Lecture notes, (2002), 4. ANSYS, Inc., ANSYS CFX-Solver Theory
Guide, Release 2019 R1, ANSYS, Inc. Southpointe, 2600 ANSY'S Derive Canonsburg, PA15317, ansysinfo@ansys.com,
http://www.ansys.com, USA, 2019. 5. Veress, A. and Rohé&cs, J.: Application of Finite Volume Method in Fluid Dynamics
and Inverse Design Based Optimization, DOI: 10.5772/38786, ISBN 978-953-51-0445-2 (2012)
http://www.intechopen.com/books/finite-volume-method-powerful-means-of-engineering-design/application-of-finite-volume-
method-in-fluid-dynamics-and-inverse-design-based-optimization
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