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Nowadays workers exposure to low frequency (LF) electromagnetic fields is a source of | | & °
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mandatory to assess the respect of limits. For this reason, numerical dosimetry has reached PIN | 2 |
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a certain level of maturity, but fast and accurate characterization of exposure in real condition x axis (m) x axis (m) | | |
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The domain consists in an ellipse with minor semi-axis (x-axis)1m long and major semi-axis
(y-axis) 1.2m long. The tests are based on a 90° clockwise rotation of the ellipse and are
performed by considering an infinite vertical wire along y as source field placed at a distance
of 1.6 m from the center of the ellipse on the left side. The operating frequency is 50 Hz and
the current flowing through the wire is 1 kA. The electric field frequency diagram underlines
that the results obtained with the proposed method (red curve) are exactly the same as those
obtained with the classical approach (blue curve).

THREE-DIMENSIONAL DOMAIN PRELIMINARY RESULTS

Dosimetric computations require the knowledge of the electromagnetic field source model
and the exposed worker posture. The classical approach consists in evaluating the source
magnetic field and then performing computations with a postured phantom. However,
posturing computational phantom is a cumbersome task. My research is oriented towards the
study of a different approach based on a change of variable, which allows to carry out all the
simulations on an unpostured body model by deforming the source term.
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Human exposure to LF electromagnetic field problems can be solved by using the finite = o A 01 2
integration technique (FIT) considering the scalar potential as unknown. The linear systemis: | |z g E o E o =
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worker are required. In these years several realistic anatomical whole-body models of yadsm o4 02 yomem 02 0 010z K00z o 0102 T e
different types of human beings have been developed. HOWGVGT, most of them were onIy Exposure scenario: E-field on (2,evaluated with  E-field on .12 evaluated with Comparison of the induced electric
the simplified phantom the classical approach the new approach field in the junction

available in the standing position with their arms along their sides, limiting the possibility to | , ] ,
study the electromagnetic safety in realistic exposure conditions. For this reason, postured | | he two approaches have been tested on a simple phantom with a 120" rotation of the arm.

phantom (e.g. sitting one ore the one with outstretched arms) started to be developed. They | | A one-loop coil with radius of 15 cm E Iocated.35 cm from the torso and gentered in the
allowed to carry out the evaluation of human exposure to electromagnetic fields in realistic| | c€nter of the shoulder . The operating frequency is 50 Hz and the current flowing through the

scenario. However, posturing computational phantoms is a cumbersome task, which| |COIlis TkA. The mesh size is 1 mm in the junction and 15 mm in the torso and arm.
necessarily introduces some approximations. The numerical results of the induced electric field distribution are comparable in the torso and

arm, while in the junction there is an overestimation of 11% between the 90" and 100™
- - percentile due to the linear variation of the rotation angle. This overestimation is more than
NOVG' COntrIbUtlonS acceptable for a dosimetric assessment.
The novel contribution of my research consists in the evaluation of human exposure to low
frequency electromagnetic fields on an unpostured phantom thanks to a change of variable.
CHANGE OF VARIABLE

Future work expects to apply the proposed method to a more complicated anatomical whole-

body model of human being (e.g. Alvar from the Virtual Family) in order to validate the
. , ,  — preliminary results obtained on the simplified phantom.
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The tissue conductivity not change; only the source term undergoes a transformation.
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