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LUMI in CFD
A G E N DA workflow Geometry -> CFD
PyFoam
snappyHexMesh
OpenFoam two-phase computation
Paraview

LUMI interactive Session / Paraview
File Transfer / FileZilla

PuTTY / command window

SLURM for batch jobs
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1 / NAPA / Hull Form Definition MEYER TURKU

= Consists of
= Points
= Planes
= Curves
= Surfaces




2 / Rhinoceros MEYER TURKU

Hull surface imported from NAPA
Holes in Geometry fixed

Skeg is trimmed, deck is added and hull
above is cut off

Hull surface is exported to
snappyHexMesh
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3/ OpenFoam / snappyHexmesh / interFoam MEYER TURKU

Hull surface imported to
snappyHexMesh

Mesh generation set up streamlined
with PyFoam

Volume Mesh is created

interFoam Flow Solver is run (air-water
interphase captured by VOF-method)




4 / LUMI Interactive Session / Login MEYER TURKU

« @ DO |E Pojecta - My CSC X weo My Interactive Sessions - LUMLcs X TurboVNC: nid00( =i |

< C o & https// Lescfi/f i ard/batch_connect/sessions

L U M I Files ~ Jobs ~ Apps v Tools ~ @ My Interactive Sessions

Session was successfully deleted. x

= Interactive session with normal s
desktop graphics is available through e B @D | @D | unning

Host: nid0ddf
I u l I I I CSC We bS Ite : Created at: 2025-01-2910:32:06 UTC
. Graphical applications

DDesktop Time Remaining: 3 hours and 28 minutes

Session ID:5 cecad-c78e-420 47e-a3f7 7 3

O MLflow
If you run into issues, please include the following log file in the support ticket: output.log
& Julia-Jupyter Project: project_46206. ‘&
Partition: lumid
4 MATLAB Cores: 4
Memory: 20480M
F TensorBoard GPUs (A40): 1
= Jupyter noVNC Connection  Native Instructions
Compression Image Quality
>_Compute node shell o
0 (low) to 9 (high) 0 (low) to 9 (high)

Co

& . Launch Desktop View Only (Share-able Link) ‘
= Jupyter for courses J




5/ File Transfer / Filezilla

= File transfer to/from LUMI can be done
using FileZilla

= \Works well

Ly
MEYER TURKU

SHIPYARD 1737

lumi3.csc.fi - sftpy a i g1 antylumi.cscfi - FileZilla - X
File Edit View Transfer Server Bookmarks Help New version available!
Ll il = = >
" ..-\uﬂ‘.‘O« -/‘Egﬁ@
Host: | | Username: | | Password: | port: -
Status: Retrieving directory listing of "/pfs/lustrep4/scratch/project 462&i #ziiiyaf a3 B¥id- 1 5 yoadion/casec test6"...
Status: Listing directory /pfs/lustrep4/scratch/project 462011 ATRIBAT/LA 111 94 €620 41" ‘caseDii— —artest6
Status: Directory listing of */pfs/lustrep4/scratch/project 462007 avfsegegssaavseDi—  iest6” successful
Local site: | kki\OpenFoam\ i ssiistitsiin it it £t caseDirst6\st6\test6\resulty | Remote site: | oroject 46200.¥2:1 cninnamiesnup ngenma mseDitf test6
# | processor50 ~ ? caseDir_ _testd
- processor51 = caseDir st6
#- | processor52 20
processor53 ? Oorg
processor54 ? 0_mesh _fields
B processor55 ? 0_seaKeeping.org
# | processor56 ? 4000
#- | processor57 ? constant
i processor58 ? logFiles
@ processor59 ? postProcessing
@ | processor6 ? processors128 0-63
®- | processor? ? processors128_64-127
i~ | processor8 ? PyFoamRunner.GFMFoam.analyzed
- processord result
PyFoamRunner.GFMFoam.analyzed ? system
v ? aeometry
= Filename .
Filename Filesize Filetype Last modified A
) 0
[%] Thumbs.db 115712 Data Base Fi.. 03.03.2025 10:08: 055
4 sid h_crop. 25663 PNG Fil 03.03.2025 1 ’
[ side p.1gh crop.png ne 0_mesh_fields
8] bottom_waveHeight FS_croppng 238 120 PNG File 03.03.2025 9:57:5" ;
) 0_seaKeeping.org
[8) back Tau.png 163327 PNG File 16.01.2025 10:14¢ 60
[8) back wallShearStress.png 269247 PNG File 16.01.2025 10:14¢
constant
8] back yPlus.png 139718 PNG File 16.01.2025 10:14:¢ i
logFiles
[5) back_p_rgh.png 111524 PNG File 16.01.2025 10:14¢ N )
_ ; postProcessing
[5) side_Tau.png 65314 PNG File 16.01.2025 10:14:¢
processors128_0-63
[8) side_wallShearStress.png 56114 PNG File 16.01.2025 10:14
— nrocessnrs128 A4-127
< > >
23 files. Total size: 3 858 407 bytes 63 files and 13 directories. Total size: 30 358 393 bytes
Server/Local file Direction Remote file
<
Queued files | Failed transfers  Successful transfers
D@ Queue: empty L)




6 / Setup batch run

= PUTTY provides a command window to
LUMI

= Batch runs are put to queue system
using SLURM

= For debugging process, a separate
queue is available
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7 / LUMI Interactive Session / Postprocessing

© D B fosiesz MO X | My o WHic x| @ TuboCndnon.  geip x|
C @ wrw Jumicsc fi .
,
E— )
4

= /ol

file Edit View Go Help

resuit

& D A R [ /scratch/project 462001 £.5 1 BOTEHLII KT A3 10 s IELTL 1AL K IR BLESKB/TESUIY

5.6 | | = g ko - [

| Places

Desktop

sspng spng

"' | back p_rgh.png backTaupng  backwallshearstre [TTCHSEUINENY  back waveHeight F
Devices

__ File System
|
| | | & b [ =
« back yPluspng  boflom waveHeight bottom waveHeight  frontprghpng front Tau.pog
. pg Fs.png
4
| b | [ | [
front_wallshearstre front_waveHeightp front waveHeight F  frontyPluspng  side_p_rgh.png
s5png ng $png
| = | | g | |
side Taupng  side walishearstres  side yPlus.png  topwaveHeightpn Lo waveHeight FS.
spng 9 png

= Paraview is readily available
= Postprocessing can be done in LUMI
= No need to download flow solution

“back waveHeight png'™: 351.4 X/8 (353856 bytes) PNG image

- o
—
—
il _ e ="
Be E Yew Souces Fpens Egvacons Jous Cani Macos Hep
o R ] m»n o W I | Pl S Tme s o, o,

¥ PomtAnays
¥ poneDrspiacement

Lagrangian Aavs

Read zones
= isplay (UnstructuredG

Represertiton Sutace

000023 307 GB2.0 TE L9%




8 / Postprocessing MEYER TURKU

Frictional Resistance + Dynamic Pressure Resistance = Total Resistance
Wake field at propeller disk

If Actuator Disks are used, then Propeller Power

Dynamic pressure distribution on hull surface

Wave system

Selected streamlines
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9 / Summary MEYER TURKU

= Hull geometry -> LUMI with FileZilla

= Run SnappyHexmesh with PyFoam
scripts

= Debugging is available in a separate
queue

Setup an OpenFoam batch job
Postprocess in LUMI Interactive Session

Download only postprocessed results
with FileZilla

Enjoy the results
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10 / OpenFoam with LUMI / Conclusions MEYER TURKU

PROS

= OpenFoam and Paraview are readily available

Mesh generation, batch jobs and postprocessing are ready to be used
No software licenses are needed -> No license costs
LUMI computing power available on demand

LUMI maintenance is done by CSC

Helpful LUMI user support is provided by CSC

= CSC is a non-profit organisation with reliable and skillful reputation
CONS

= Learning to use OpenFoam takes quite some time
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