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Grading (RECALL: 30% of the overall course grade)
s Step-by-step tutorial 10%

¢ Mini Project 20%

* Main project 70%

» 10%: A clearly stated research question for the main project

« 30%: Comprehensive description of your model, featuring: logical geometry to
represent the problem, appropriate mesh to discretize the geometry, numerical
methods well-suited to the problem, key results appropriately post-processed

» 20%: Discussion of results, link to initial question, limitations of the approach

» 10%: Quality of presentation: clearly and concisely expressed ideas, well presented
results, organization/layout
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\nsys vmware

No need to install Ansys on your laptop! The VDI has
everything you need. You can access it via
vdi.epfl.ch
(VMware Horizon Client/HTML, ENAC-SSIE-WIN)

We will use the flow-modelling software Ansys
2021 R1 for all parts of the project
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& \/Mware Horizon

C & https://vdi.epfl.ch/

[S—
A

VMware Horizon

You can connect to your desktop and applications by
using the VMware Horizon Client or through the
browser.

The VMware Horizon Client offers better performance
and features.

Launch Native Client VMware Horizon
HTML Access

(O Check here to skip this screen (O Check here to skip this screen
and always use Native Client. and always use HTML Access.

Click Here to Download VMware Horizon Client
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v & \/Mware Horizon X +

< C 25 vdi.epfl.ch/portal/webclient/#/launchitems

QHorizon Q Search w & e G

ENAC-SSIE- ENAC-SSIE- IC-CO-IN-SC- IC-CO-IN-SC- IC-Win11-MA IC-Windows-
Ubuntu-20-04 WIN INJ-2025-Fall MA-2025-Fall Cours2
SB-IPHYS- SB-LINUX SB-WINDOWS STI-EDA- STI-EDA- STI-Windows11
LINUX LABS-L4 LABS-L4-BKP
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Information

Informations importantes !
Important Information !

Les machines VDI sont REINITIALISEES a chaque démarrage, il est donc impératif de
sauvegarder vos fichiers uniquement sur votre espace personnel (Lecteur Z:) et de ne rien
stocker sur le Bureau !

Tout fichier stocké en local sera définitivement perdu !

En cas de montage manuel du Lecteur Z : voir <https://mynas.epfl.ch/>

As VDI machines are RESET on each start-up, it is imperative to save your files only on your
personal space (Z: Drive) and not to store anything on the Desktop !
Any file stored locally will be definitively lost !

In case of Z : Drive manual mount, see <https://mynas.epfl.ch/>

Pour toute question / remarque / probléme sur ce Pool VDI - contactez 1234@epfl.ch <mailto:1234@epfl.ch>
For any question / remark / problem on this VDI Pool - contact 1234@epfl.ch <mailto:1234@epfl.ch>
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= | File Explorer

Al b
- Home Share View
(_

v

v 4 & > Quick access

7 Quick access
B Desktop

= Documents
¥ Downloads

= Pictures

@ This PC
_J 3D Objects

> [ Desktop

>

5 Documents
¥ Downloads
D Music

&= Pictures

i Videos

> . Local Disk (C:)

S
’

= Network Drive (X:)

=~ <user>(\\files6.epfl.ch\data) (Z:)

> ¥ Network

4 items

v O £ Search Quick access

v Frequent folders (4)
Desktop
This PC
»
Downloads

‘ Tis PC

v Recent files (0)

After you've opened some files

Documents
= This PC
b 4

A

Pictures
wesm This PC
-‘ B

, we'll show the most recent ones here.
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The 5 steps of a CFD project:

0. Analyze the flow problem

1. Design the geometry and the flow domain
2. Generate the mesh

3. Set up the solver and run the simulation

4. Extract the results
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0. Analyze the flow problem

1. Design the geometry and the flow domain 1 SPACECLAIM

2. Generate the mesh

3. Set up the solver and run the simulation 2 \nsys
Meshing

4. Extract the results

3 ANSYS

FLUENT

NANSYS . /Ansys

Workbench CED Post

10
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Workbench
File View Tools Units Extensions Jobs Help
wHBa
Q|5 & /[F Project

i1 Import... ] +¢ Reconnect Refresh Project # Update Project | @@ ACT Start Page
Toolbox

Project Schematic

E Analysis Systems

74 IC Engine (Fluent) M A

Component Systems $ & Fluid Flow (Fluent)

Design Exploration 2 B ceometry
ACT 3 @ Mesh

4 e Setup

5 @ Sblution
6 @ Resuts

4

MyCase

View All / Customize... J

¥ J0b Monitor... | EEINo DPS Connection | - Show Progress | (g

11
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Fluid Flow (Fluent)

-
)il °=: Fluid Flow (Fluent)

2 B Geometry v
3 @@ Mesh v
4 @ setup v 4
5 §& Solution v 4
6 @ Results v

Introduction and Project Structure

A:Mycase - FFF-5 - SpaceClaim
Design Display Assembly Measure Facets Repair Prepare Workbench Detail Sheet Metal
ﬁHome'\@Dog.}Q.\:x.\\
Brion Ve YO o N FE

baste J 0 o &l_ Line Circle Rectangle *, "3 ".) Z > ¢
Clipboard Orient Create Modify Constraints

Tools KeyShot

End
Sketch ~

Structure
aV||S FFF5
v ® surface
b v| @ Sketching Planel

Click an object. Double-click to select an edge loop. Triple-click to select a solid.

ANSYS

2021 R1

’Structure|Layers Selection Groups Views

Options - Selection !

Properties

| Propertiesl Appearance

Click an object. Double-click to select an edge loop. Triple-click to se
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n e Context A: Mycase - Meshing [Advanced Meshing] - 0 X
Home  Mesh = Display  Selection  Automation Quick Launch ~D e
7 7 ¥ - . Connect
D X I % %\) ‘;’/Z’ A EG @ @ % @ U8 Contact Sizing S Inflation [ ) i
Q = > " e A\ Refinement  Mesh Group
Duplicate Insert = Update Generate | Surface Source/Target  Method Sizing Face Mapped Mesh Match : A Mesh  Metrics
Mesh Meshing Meshing Copy Control @ Pinch B weld Edit™ Display~

Outline Insert Mesh Preview ) Controls

QA [Re® % C-+QARRA St kModer TRRRDBEBDER D ®

4«

Name v | Search Outline | o
£l (& Model (A3) I

@ Geometry
o[B8 Materials
A v > Coordinate Systems
G @
i - /88 Face Meshing
'@ Edge Sizing
fo ,,ts Edge Sizing 2
/'@ Edge Sizing 3
i~ ,\@ Edge Sizing 4
i i\ Edge Sizing 5
B ‘% NamedSelecbons
B inlet
,/@ outlet
L /B wal
/0 sym

Fluid Flow (Fluent)

2 ﬁ Geometny

3 |§ Mesh
4 @ Setup
]
]

%

[

Solution
@ Resuits

Fluid Flow (Fluent) Details of "Mesh” ::iccooiciiiecs w it O X
= Dlsplay ~
Display Style Use G...
| Defaults '
‘Physic; Preference [crD
|Solver Preference | Fluent
|Element Order | Linear ‘\ e
Element Size Defaul... X
Export Format Stand... 0.00 1000.00 {m)
Export Preview Surface Mesh | No
# Sizing

RIS [N AN

e
<

500.00

No Selection s,V,A) Degrees rad/s Celsius

84 No Messages 4 Metric (m, kg, N,
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Fluid Flow (Fluent)

Ed Geometry

Introduction and Project Structure

@ Setup
Solution

-
1
2
3 @ Mesh
4
5
6

@ Results
Fluid Flow (Fluent)

SESTSIS S

n B:MyCase Parallel Fluent@ENAC-SSIE-PC002.intranet.epfl.ch [2d, dp, pbns, rke, single-process] [CFD Solver - Level 2 - CFD Solver - Level 1] - O X
® @& 2 ¥ N T L
Domain Physics User-Defined Solution Results View 4
Mesh Zones Interfaces
) Display... Scale... &2 Combine + g Delete... [ Append v Wik b
5 = . @ o 40O Adapt Surface
O mfo  + : L Transform | Uj Separate + g Deactivate... B Replace Mesh... | [ overset... | Models Model
fl# units... Checkv Quality Make Polyhedra °;°' Adjacency... EEI+ Activate... O Replace Zone... - - - v
Outline View < Task Page . n Mesh X n Scaled Residuals X :
= Residuals | L J
Filter Text D [~—continuity ANSYS
Run Calculation l sy 12400 2021R .
- Setup a ~y-velocity Sl
) ) 7 |k 1e-01 o
General Check Case... Update Dynamic Mesh.. s [ .
+ @ Models | .| e 1e-02 |
+ = - . S
+ ¥ Mmaterials Pse‘udo Transient Settings ‘ n . vl
* Cell Zone Conditions Fluid Time Scale [ i‘\ [ PO
. = { 12-04 o |
< Boundary Conditions Time Step Method fHime:Scaleig Calculation complete. ‘
% Mesh Interfaces Automatic o) |5 15057 &3
2| bynamic Mesh Length Scale Method  Verbosity “ 12-06
Reference Values Conservative . 0 12-07 o ¥
+) 1/, Reference Frames w— N
- 1e-08
fx Named Expressions Parameters D}
- Solution Number of Iterations Reporting Interval 1e-09 4 e
o a
% Methods 1000 Sl 3 L 1e-10 . . : T v v ] ¥
;= Controls o Profile Update Interval : 0 20 40 80 80 100 120 140
@ Report Definitions 5 - 2 lterations 0
+ ‘@ Monitors = - —
@ cell Registers Solution Processing o
=} Initialization Statistics 0 selected all =

+ # Calculation Activities

@ Run Calculation
- Results

. Surfaces

+ @ Graphics

o L Plots
3. Scene

* Animations

sl Ronou

Data Sampling for Steady Statistics

Console

| Data File Quantities...

pressure
x-velocity

Solution Advancement

y-velocity
k

l Calculate

epsilon
Done.

§ [ Calculation complete.

<l
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@ Setup
Solution

Introduction and Project Structure

&I 86 : MyCase - CFD-Post

File Edit Monitor Session Insert Tools Help

TRELHNE@ 9 ¢ Boatn v LESSZTT ¢ ENHO xBERNE OM=# /S £]HE s b

Outline Variables Expressions Calculators i L

v (&) User Locations and Plots

& Contour 2

Contour 3

Contour 4

Default Transform

Default Legend View 1
Legend 1

Legend 2

Line 1

Line 2

Line 3

Line 4

< >
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NNNN I

= L5 I S VR S R |
@ A
=
&
o

@ Results

A AN R NS RN

Fluid Flow (Fluent)

Details of Contour 1

Geometry Labels Render View

Domains All Domains =
Locations symmetry 1 v
Variable Velocity u v
Range Global v
Min -0.381117 [m s”-1]
Max 2.49897 [m s~-1]
# of Contours |100 :v|
Advanced Properties

Reset Defaults

5 SeQA® F O- m

View1l ¥

VD A L O DD D P oD (B A
w© AN RXAN WO L ORI L W 2T W
SR AN

DRV
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[m"2 5°-2]

I_“.
0 1000.00 (m) X
|

500.00

3D Viewer Table Viewer Chart Viewer Comment Viewer Report Viewer
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“Grid generation and grid quality are essential elements of the whole discretization process. [...] The
accuracy of the obtained numerical results is critically dependent on mesh quality.” - Hirsch (2007)

16
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Laminar Pipeflow

] =)

!
=~

* Reynolds number of 100 * Geometry
s U=1m/s _
e «D=02m

e [=80m

* u=2x10-3kg/(ms).

* Produce
* Velocity vectors
* Velocity magnitude contours
* Velocity profile at the outlet

@ ® ®
Start 2 Q&A (Computer Room) Deadline
October 10 at 23h59

September 17

September 24 at 14h15-16h00
October 1 at 14h15-16h00

17
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Submit the workbench case file and folder, and the screen capture (presented in the
pdf) within a .zip. The submitted .zip must be named as follow:

<StudentLastName>_<StudentFirstName>_Tutorial.zip

tuto_files

LastName_FirstName_Tutorialzip +«— &| capture.png

. tuto.wb P

18
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Choose one of the following topics:

* River Flow: mixing at the junction of the Rhine and Neckar rivers in Mannheim, Germany.
« Street Canyon Flow: airflow, temperature variation, and pollutant dispersion in a simplified street canyon.
* Flow over Topography: airflow over an idealized hill.

* Wind Turbine Flow: airflow over an idealized wind turbine modeled as a porous body.

Select your topic and group by October 10 at 23:59. A file summarizing all four projects will be
available on Moodle — you can read it and choose the one that interests you most.

@ @ L J
Start 2 Q&A (Computer Room) Deadline
October 15 October 29 at 14h15-16h00 November 14 at 23h59

November 5 at 14h15-16h00

1 Q&A (Office Hours)
November 12 at 14h15-16h00

19
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Define your project in
coordination with your TA and
explore new aspects of CFD. The
deadline for defining the project is
November 14 at 23:59.

[ ® ®
Start 4 Q&A (Computer Room) Deadline
After Mini Project November 28 at 14h15-17h00 January 9 at 23h59

December 5 at 14h15-17h00
December 12 at 14h15-17h00
December 19 at 14h15-17h00

3 Q&A (Office Hours)

December 3 at 14h15-16h00
December 10 at 14h15-16h00
December 17 at 14h15-16h00

20
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Final Notes

Environmental Tran

sport Phenomena

Fall 2025 Schedule

Project Session
Wednesday 14h15-16h00

Course Session
Friday 14h15-16h00

Exercise Session
Friday 16h15-17h00

Introduction / Dimensional

Week 1 — Analysis Introduction to the Project
8 September - 14 September Benof
enoit Crouzy
Week 2 Transport Processes -
15 September - 21 September T Benoit Crouzy Exercise Set 1
Week 3 - Diffusion .
22 September - 28 September Tutorial Q&A (Computer Room) Benoit Crouzy Exercise Set 2
Week 4 Boundary Conditions /
Tutorial Q&A (Computer Room) Advection-Diffusion Exercise Set 3
29 September - 5 October Benoil
enoit Crouzy
Week 5 Advection-Diffusion—-Reaction -
6 October - 12 October _ Benoit Crouzy Exercise Set 4
Week 6 Advanced Topics / Diffusion—

13 October - 19 October

Driven Patterns
Benoit Crouzy

Exercise Set 5

Fall Break

20 October - 2

6 October

27 Octot;/exe-e; I\Tovember Mini Project Q&A (Computer Room) Fl—rl;lmggége;;trtle’:-lg;\;l Exercise Set 6
3 Novem\t:\e/re?lg Elovember Mini Project Q&A (Computer Room) Compu'EZ\rtri]g:;J F":oIrLtJeZEjASg{namics —
10 Nov em\t:\e{f?ligNovember Mini Project Q&A (Office Hours) Atmosg;ﬁ;:}% OB PO ;?:liggl Layer Exercise Set 7
17 Noven:/t\)/eere-kzg?\lovember T Turbu'ﬁfrﬂﬂsopggffﬂgig Rivers Exercise Set 8
24 Noven\]/t\)ﬁe_kggll\]ovember — Main Project Q&A (Computer Room)
1 Decemvkﬁe_k71§ecember Main Project Q&A (Office Hours) Main Project Q&A (Computer Room)
8 Decem\ti\e,{f(-eli 4lgecember Main Project Q&A (Office Hours) Main Project Q&A (Computer Room)
Week 14

15 December - 21 December

Main Project Q&A (Office Hours)

Main Project Q&A (Computer Room)

21
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Remember the Deadlines!

October 10 at 23h59

November 14 at 23h59

January 9 at 23h59

Tutorial

Mini project

Select the topic of your mini project
and make your group

Define the main project

Main project

22
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1. Please note that during the office hours Q&A, no project session will take place in the
computer room. Instead, students may contact their assigned TA for project-related
questions, either by coming directly to the TA’s office or by sending an email.

TAs Contact Information:

* Mohammad Jamshidmofid — GR B2 401, mohammad.jamshidmofid@epfl.ch
» Marwa Souaiby— GR B2 401, marwa.souaiby@epfl.ch

* Amr Khedr— GR B2 402, amr.khedr@epfl.ch

» Xiao Hu — GR B2 399, xiao.hu@epfl.ch

» Matteo Cirillo — GR B2 399, m.cirillo@epfl.ch

2. Use Ansys 2021 R1 for all parts of the project. Projects done with other versions cannot be
evaluated.

3. You should submit the tutorial deliverables via Moodle. For the mini project and the
main project, each group should submit the deliverables by email to the assigned TA
(see the emails above).

23
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4. A questionnaire will be activated in the General section of Moodle, where you can
indicate your preferred topic for the mini project and the people you would like to work
with. Each group may have up to three members.

5. Please verify your login credentials and your access to the VDI and the computer
room. If you encounter any issues with access, contact the TA (see the email below) as
soon as possible.

6. Please respect the deadlines. Late submissions will not be accepted.

7. You can find this presentation in the General section of Moodle. Please review it again,
and if you have any questions, feel free to contact the TA (see the email below).

Good luck and enjoy ETP!
mohammad.jamshidmofid@epfl.ch

24



Thank you!
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