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Numerical Analysis of Human Exposure to Nonuniform Electromagnetic Field
from Low-Frequency Wireless Power Transfer Systems
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Abstract

In a low-frequency band below 10 MHz, the induced current density and electric field in the human body exposed to an
electromagnetic field from a wireless power transfer system are calculated using the magneto-quasi-static approximation method and
a voxel-based human body model. The 99th percentile is applied to compensate for the computational uncertainty that may occur owing
to segmentation and discretization during the numerical analysis process. In this study, the current density and induced electric field
characteristics according to the percentile with two opposing wireless power transfer systems were analyzed. In addition, the human
exposure based on each percentile application was evaluated.
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Fig. 1. Geometry of WPT systems.
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Table 1. Current density and electric field according to the
percentiles from WPT system for drones.

Current density [mA/m’] Electric field [V/m]
Percentile| m o diff. m o diff.
100th | 3079 | 79.7 0 15.1 6.1 0
99.999th | 262.7 | 538 | —147| 85 47 | —44.0
99.99th | 232.1 | 374 | —246 | 4.1 1.6 | —=73.0

99.9th | 1844 | 222 | —40.1 L5 02 | —90.1

99th 118.1 154 | —61.7 0.8 0.1 —94.7
m: Fit, o EFAAL diff: 100th percentile TH] ko] (%)
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Table 2. Current density and electric field according to the
percentiles from WPT system for phones.

Current density [mA/m’] Electric field [V/m]

Percentile] m o diff. m o diff.
100th | 313.6 | 156.6 0 091 0.128 0
99.999th | 261.6 | 1435 | —16.6 | 0.59 0.067 | —35.7
99.99th | 107.8 | 272 | —65.6 | 046 | 0.029 | —49.1
99.9th | 443 11.6 | —859 | 032 | 0.027 | —64.6

99th 194 39 —93.8 | 0.12 | 0.004 | —86.8
m: Ht, o BFAA}, diff: 100th percentile THH] 2o (%).
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Fig. 2 Internal quantities induced by WPT systems(systems
for drones (a), (b), and for phones (c), (d)).
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