-

N
] N
=Y

Dan slovenskega superracunalniskega omreZja, MREZA ZNANJA @

16. november 2023 arnes E U R O

SLINEG

Excellerat: Evropski center odlicnosti za
inzenirske aplikacije -

R S : : H =
Prezenter: Tina Crnigoj Marc, Arctur d.o.o. in Matic Brank, UL-LECAD -.:;E'-EXCELLERAT P2



« The EXCELLERAT CoE is a

single point of access for
expertise on how data
management, data analytics,
visualisation, simulation-driven
design and Co-design with high-
performance computing (HPC)
can benefit engineering,
especially in the

aeronautics, automotive,
energy and
manuracturing sectors.
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The goal of EXCELLERAT is to enable
the European engineering industry to
advance towards Exascale technologies
and to create a single entry point to
services and knowledge for all
stakeholders of HPC for engineering:

97 Industrial end-users

£ ISVs

i Technology and HPC providers
7 Academics

iy Code developers

DLR (CC-BY 3.0)
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In a holistic approach, EXCELLERAT analyses and
optimises eight core codes according to the engineering lifecycle.
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AT SERVICE PORTAL

EXCELLERAT Centre of Excellence - Service Portal

EXCELLERAT offers cross-cutting support for various engineering sectors, like manufacturing, automotive, energy, aerospace, chemistry, biology and climate.
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Tools

Tackling the next generation engineering challenges, those requiring an unprecedented amount of computational power,
requires a new frame of skills and resources. EXCELLERAT mission is to provide support and consulting services at different

The European Centre of Excellence

levels to cover all the engineering lifecycle. To facilitate the access to the services that really matter to you, we divided their

O%
N4
e}
=4
presentation into three dashboards aimed to different roles. for Engineering Applications ,@ Data sets
Q
B, consult
onsultin
N4 8
Community dashboard Engineer dashboard Developer dashboard cf 5 ..
i : P 882  Training
ghting with %
s. You will know n
know about the next events and training and we developed new tools :;IJ'I:_H %’Oy M ate ri d IS
consult our public material we might support you to solve your problem.
— Read more — Read more — Read more .
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Development of full scale 3D .

. . . ac rpentj"f
simulation package for synthetic Ll 8
diagnostics in nuclear fusion reactors:
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* Taking into account full 3D
geometry of nuclear fusion reactor
(tokamak)
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* Parallelization of field line tracing
codes to estimate power loading on
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tokamak wall . o q -0.6 = ",Bésf:;ebi/}zm; 7/
. oy X I i Lovyer‘cdi‘l r‘ a[;:uum vessel > i o ﬂiﬁ%l% plat,e&/ ,\
* Demonstrate high scalability of ] ey Uproccion panes 09 Lomreol ™ g o v |
thermal modelling package to /TER,_;.‘ S Y e = 3
i i 1 1 a.t:line Zr?isma A elecrtg'z R [m]
estimate temperature dIStrlbUtlon engunt SR ‘ Fig. 3: Poloidal cross-section of WEST tokamak with contours of
on tokamak’s inner Wa“ Fig. 1: Example of tokamak structure (WEST). magnetic flux and main inner components of the tokamak.
* Parallelization of optical simulations _— O
to obtain camera signal from '.:_.i'-EXEELLERAT P2 7
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magnetic field lines to estimate power loading on tokamak wall

e Particle tracing through magnetic field lines r——
B __la_ll’ B __LB _la_ll’ by shadow \
R™ Rroaz’"T~ R 7Z 7 ROR
e Calculation of power deposition on tokamak inner walls
* Based on impact angle of field line and different plasma parameters =T

q)1s(1) = q)|,0mp €XP (— R;ﬁ) (parallel heat flux based on outer midplane point - OMP)
m
q (W) = —Floss B pexp (_ F—¥m ) (single exponential profile) Fig. 1: Example of field line trace from target object
2R mAmBpm RmAmBpm

(triangles).

Fig. 2: Outer midplane
point is located on intersection of 2D mesh Heat flux distribution [W/mA2]
Z-plane, going through plasma
centre, and first separatrix.

Single exponential
Poss = 3MW
Moar = 0.01m

Fig. 3: calculation of heat fluxes
on divertor baffle (tokamak
inner wall).




e Scalability of thermal modelling package to model

first wall

* Steady state (ElImerFEM)/transient (OpenFOAM)

Hydraulic
connection

C) between adjacent
fingers

of

Fig. 1: (a) Heat fluxes (from FLT simulation) (b) Corresponding temperatures
(OpenFOAM) (c) cross-section of ITER first wall (d) corresponding dimensions of

ITER frst wall

* Scalability of optical simulations

Use of ray tracing algorithms (codes Raysect, Minerva,...)
Take into account full 3D field of distributed
temperatures and calculate corresponding radiance on
the IR cameras in fusion reactors

Fig. 2:Example of camera view in the ITER tokamak



neration

Scalability of digital twin of processes in fusion reactor:

* Test case is given for integration of 3D magnetic field to calculate stream
flow of particles

 Thermal modelling of large 3D structures taking into accout time and space
dependent heat fluxes from plasma

* Optical simulations of millions of rays to generate camera output based on
surface radiation and reflections

e Cases strive towards more detailed simulation setups and more efficient
workflow execution to acquire simulation results that will better explain
physical processes around the inner wall during the fusion reactions and
Improved workflow execution that will drastically shorten time to solution of
this computations and therefore pave the path towards real-time control of
fusion reaction, which is needed for stable fusion. ]
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Projekt EuroCC 2 financira Evropska unija. Financiran je s sredstvi Skupnega evropskega podjetja za visokozmogljivo racunalnistvo (EuroHPC F d d b
JU) ter Nemdije, Bolgarije, Avstrije, Hrvagke, Cipra, Ceske republike, Danske, Estonije, Finske, Gréije, MadZarske, Irske, Italije, Litve, Latvije, * unae y

Poljske, Portugalske, Romunije, Slovenije, Spanije, Svedske, Francije, Nizozemske, Belgije, Luksemburga, Slovaske, Norveske, Turcije, * the Euro pean U nion
Republike Severne Makedonije, Islandije, Crne gore in Srbije v okviru sporazuma o dodelitvi sredstev $t. 101101903.




