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1. Title of the course

Introduction to General CFD Using OpenFOAM Technology with an Overview of
Turbulence Modeling and Multiphase Flows.

2. Contents

This course is aimed at those with little or no experience in the use of OpenFOAM or those
who want to improve their skills using OpenFOAM as a general-purpose CFD and
Multiphysics solver. During the lectures, the attendees will be introduced to all aspects of
OpenFOAM as a general-purpose CFD solver, from structure and organization of the
library to setting cases from scratch, to assessing the convergence, to post-processing
and analyzing the results, to basic programming. Additionally, we will also address solid
modeling and geometry preparation. During this course, we also briefly explore the
following advanced physical models: turbulence modeling, multiphase flows, compressible
flows and heat transfer, moving bodies, and source terms. Hands-on sessions will be
organized, where the participants will have the opportunity to solve predefined cases or
their cases with the assistance and guidance of the course instructors. To ease the
learning process, a short introduction to the finite volume method will also be provided.

This course prepares the attendees to conduct end-to-end CFD studies. that is,

e Solid modeling and geometry preparation.

e Meshing and mesh quality assessment.

e Case setup (including advanced physical models).
e Launching and monitoring the simulations.

e Qualitative and quantitative post-processing.

e Critical assessment of the results.

The workhorse tool of the course is the numerical library OpenFOAM. However, the
general knowledge acquired can be used with any other CFD solver.



3. Structure of the course

Lectures and hands-on sessions to validate the acquired knowledge.

4. Instructors

Joel Guerrero — Main instructor.
Mattia Cavaiola — Teaching assistant.

5. Duration and credits

Due to the current COVID19 pandemic, the course will be held entirely online.

Teaching method: The course will be delivered in asynchronous mode. All the lectures
have been pre-recorded so that the participants can follow the course at their own pace.
However, we strongly recommend dedicating at least four hours a week (that is less than
an hour a day) to cover each week's topics and follow the guided tutorials. The participants
will have access to a dedicated forum where they can post questions or interact with other
users. We will meet once a week for questions and answers (Q&A).

Duration: There will be eight official Q&A meetings; therefore, the course spans eight
weeks. Nevertheless, the participants can follow the course at their own pace.

Q&A meeting times: we will meet online every Friday for Q&A (OCT1, OCT8, OCT15,
OCT22, OCT29, NOV5, NOV12, NOV19). To maximize users' participation in different
time-zones, the meetings will start at 3:00 pm CET and will end at 6:00 pm CET.

Time-zone: Central European Time (CET).

Credits: 6 (six).

6. Period and registration procedure

By sending an email to joel.guerrero@unige.it
The course will take place during September-October-November 2021.



7. Deadline for registration

One month before the beginning of the course.

8. Final exam

The final exam consists of writing a report addressing a CFD validation case or a case
related to the student’s research activity. The subject chosen must use advanced concepts
and physical models explained during the lectures. In the final report, the student must
provide a detailed description of the problem, boundary conditions, initial conditions,
solution method, convergence details, quantitative and qualitative analysis of the outcome,
and a critical assessment of the results and sources of uncertainties. In addition, the case
input files and steps to follow to replicate the results must be provided to the instructors for
review. Based on the instructors’ feedback, the student will have a one-time opportunity to
improve his/her report. After acceptance of the final report by the main instructor, the
student must deliver a short presentation. The course is graded on a pass/fail basis.

9. Additional notes

e This course is based on the latest version of OpenFOAM available when the course
takes place.

e The course is based on the version released by the OpenFOAM Foundation
(www.openfoam.org).

e However, the version released by OpenCFD (ESI) can also be used
(www.openfoam.com).

e The solid modeling and geometry preparation session is delivered using Onshape.
o A free account can be created at the following link: www.onshape.com.

e No prior knowledge of OpenFOAM®, C++, or Linux is required. However, a basic
understanding of Linux is beneficial. Basic knowledge of CFD is also desirable.

e More information at this link:

o http://www.wolfdynamics.com/our-services/training/openfoam-intro-
training.html|?id=161
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