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Motivation MRW@O

> Visualising the invisible using simulation tools catalyses the understanding
of physical phenomena among students and young engineers

» Teaching approach frequent at universities and increasingly accepted in
Industry

» Strongly dependent on accessibility of teaching releases of commercial
simulation software

> Typically restricted to university usage

» Hinders invaluable simulation-supported education at companies
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> Increasing the accessibility of the results of publicly co-funded research -
the desirable outcomes of EC funded R&D projects

» Fostering interdisciplinary collaboration

» Development of simulation tools with a focus on open access modelling platforms -
open innovation environments

The modelling platforms are foreseen to implement research results of the projects’
consortia and deliver them for the usage of a wide scientific community, including
universities as well as industry.

FindableAccessiblelnteroperableReusable data
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Long-term goal MRW@QO
» Developing a common GUI, linked with different simulatfion tfools and a database of examples
» Easy and continuous learning and skills enhancement process
» Eliminatfion of expensive time overheads related to familiarising with different user interfaces
» Convenient way of
> solving various types of coupled and linked EM and multiphysics problems

» robust cross-comparison of different solvers.

» Delivering open access modelling tools, spanning across different science domains,

Encouraging different scientific groups to link their solvers to the Open Platform

www.mrweek.org




Open Platform environment concept MRWKQ\OMRZZ?“J;
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\ . . . ) . . .
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* Commercial microwave oven model courtesy of Whirlpool
Sweden AB simulated with QuickWave software via Open Platform === ===
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Jlr MMAMA Open Platform A
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Moving further - Horizon Open Platform MRWrz\ozo

» Creating Open Innovation Environment with various access rights (open access,
licenced access fo commercial tools, etc.)

» Extending current Open Platform with number of solvers, from various science domains

» EU H2020 NanoBat project — extending capabilities of current MMAMA Modeller with
features enabling:

/7

% Launching open-access solvers concerned with battery modelling

% Simulation-based calibration of measurement test-fixtures dedicated to battery materials,
e.g. electrolyte, solid electrolyte interphase (SEl), graphene anodes, etc.

% Heat transfer analysis in battery cells, incl. reversible heat

% Coupled EM - electrochemical analysis of battery cells

SiPDR for measurements qF
of graphene anodes
f grap l u l

aims to develop a novel nanotechnology toolbox
for quality testing of Li-ion and beyond Lithium.
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Moving further - Horizon Open Platform MRW@zo

> Linking to European modelling communities such as European Materials Modelling Council (EMMC):

% Extending features of the Open Platform GUI allowing for multi-scale multi-physics material analysis
from the elecironic level, through atomistics and mesoscale to continuum modelling (and possibly
also data-based modelling)

% Coupling and Linking task group proposed within Model Development and Interoperability Focus
Areqas

s Seftting up a collaboration with Materials Modelling MarketPlaces

Founding Organisational Members
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uuuuuuuuuuuuuu
ensure continuity, growth and sustainability of EMMC activities for COLLABORATION Model Develonme Interoperability Dicits AR I Materiat o W enforcoiy — ea

all stakeholders including modellers, materials data scientists, ) J MARVEL
- . - _— ; ohnson Matthe ZT scM (¢ v
. = - L e . \J M Inspiri ience, enhancing Iifey &4 . get :0 ol 1 1 J

software owners, translators and manufacturers in Europe. L iring sc
The EMMC considers the integration of materials modelling and OBSTACLES
digitalisation critical for more agile and sustainable product

development.

www.mrweek.org




summary MRW 2020

d The open access modelling platform has been presented

d CAD-based, unlicensed GUI allows launching solvers relevant to microwave
technology

d EU H2020 MMAMA Open Platform includes a set of modelling examples
concerned with microwave microscopy of materials

d Modelling examples and results are accumulated in standardised formats
(MODA and Gwyddion), for easy re-use

d The MMAMA Open Platform is planned to be extended with a set of solvers
representing other physical sciences and technologies areas, fostering
interdisciplinary collaboration
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