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EMR formalism

- Level of Study -
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- EMR basic elements - §<3>>
EMR’25, Lille, July 2025

Key aspects for energy conversion systems:

- Causality principle (energy)

 Interaction principle (Systemics)

/
Energy sources
Only 4 energy functions
Y JY Energy storage
are required to describe < .
Energy conversion
energy conversion systems o
5 Energy distribution

EMR = 4 graphical elements associated with the 4 energy functions




EMR basic elements
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- Energy source element -

EMR’25, Lille, July 2025
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- Energy source element -
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- Energy accumulation element -

EMR’25, Lille, July 2025
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- Energy accum

ulation element -

EMR’25, Lille, July 2025
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- Energy conversion element -
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- Energy conversion element -
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- Energy coupling element -

EMR’25, Lille, July 2025
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- Energy coupling element -
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Example of complete EMR
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- Lift example -

EMR’25, Lille, July 2025
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- Lift example -
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- Lift example -
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- Conclusion - 17

EMR’25, Lille, July 2025

EMR = multi-physical graphical description
Systemics: elements connected by action/reaction
Basic elements =

) i Causality: I/O defined by accumulation elements
energetic functions

and sources

Energy
source Association rules
(potential tuning)  enable keeping physical causality in conflict of
, . association
> > Energy
Z « accumulation _
Tuning paths
Energy can be deduced from EMR
conversion
(potential tuning) D
Energy valuable for control design
distribution
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