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1 CFD course

1.1 Background

For many flows, Large-Eddy Simulation (LES) and Detached-Eddy Simulations
(DES) is a suitable option although it is much more expensive. Still, in many
industries (automotive, aerospace, gas turbines, nuclear reactors, wind power)
DES is used as an alternative to RANS. In universities, extensive research has
been carried out during the last decade(s) on LES and DES.

1.2 Aim

Unfortunately, most engineers and many researchers have limited knowledge of
what a LES/DES CFD code is doing. The object of this course is to close that
knowledge gap.

1.3 When?

This PhD course is given every second year (2021, 2023, . . . ) in Study period 3
and 4 . If you want to take part, register on the course by sending me an Email.
The course page can be found at PhD course: LES and DES using an in-house
Python code

1.4 Lectures

There will be no lectures. There will be one meeting (1-2 hours) every second
week. In these meetings the students have the opportunity for questions and
discussion. The first meeting will take place in week 1 (Study period 3).
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2 Part I

The pyCALC-LES code will be used. The report is found here. Do the
Workshop in that report. Present your work in a report.

3 Part II

Here you should carry out a larger project using pyCALC-LES . Below I give
some suggestions.

� Implement the EARSM turbulence model [1].

– Use it first in pure RANS (1D channel flow)

– Next, use it as an SGS model (periodic channel flow of Reτ = 500)
[2, 3].

– If you have time, do also DES where EARSM is used both in the
LES region and in the URANS region.

� Implement the dynamic SGS model [2]

– Do channel flow at Reτ = 500 [3]

� Heat transfer.

– Do it first in pure RANS (1D channel flow). There’s a suitable flow
case in [4]

– Next

* do the same simulation as in [4] (but use a coarser mesh than in
that paper)

* or do natural convection flow in a cavity [5]

� Atmospheric boundary layer with forest

� Define your own project
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