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1. Introduction and context

In recent years, inductive power transfer (IPT) systems have been widely developed
in several fields such as biomedical engineering, consumer electronics and
automotive industry.

With such increasing use, the human exposure to the radiated
electromagnetic fields from these systems has to be deeply investigated and
measured [Cirimele(2018)]. The properties of shields and materials used in such
systems are very dependent on many parameters (thickness, number of layers,
electromagnetic properties, etc.) and these parameters are corrupted by many
uncertainties (measurements errors, approximations) that may have a significant
impact on the shielding effect and/or the global efficiency.

For such uncertainty propagation studies, statistical methods based on
Monte Carlo simulations may provide reliable results. With this approach, a large set
of inputs are considered and many evaluations of a model response are needed. This
leads to a heavy computational cost in case of complex system configurations. To
avoid the computational burden and deal with a large variability of data, it can be
very useful to build adequate meta-models (or surrogate models) [Bilicz(2016)]
[Knaisch(2016)][Marelli(2014)].
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2. Methodology and results

In order to manage the variability of parameters involved in the assessment of level
exposure due to inductive power transfer systems for electric vehicles, the use of
surrogate models based on Kriging and Polynomial chaos expansions are presented
and applied to simplified but realistic inductive power transfer configurations.

The first case is the power system developed in Politecnico di Torino for
dynamic applications [Lagouanelle(2019)]. The second case, studied in INRiM,
addresses the exposure related to a system located under a light vehicle
[Lagouanelle(2021)]. Meta-models are built from 3D computational results. A
sensitivity analysis using Sobol’s indices allows to identify the more impacting
geometrical of physical parameters involved in the configuration. The study has been
performed in the framework of the European project MICEV (Metrology for
Inductive Charging of Electric Vehicles).
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