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Abstract

Whether or not electromagnetic (EM) fields from various sources potentially pose any
direct or indirect health hazards on humans is uncertain. Further, the human eye’s response to
the thermo-physiologic phenomena is currently not well understood. Therefore, the aim of this
research is to learn more about absorbed power distribution and possible effects upon the eye
while it is exposed to EM fields-induced temperature distribution. In order to gain insight into the
phenomena occurring within the human eye with temperature distribution induced by
electromagnetic fields, a detailed knowledge of absorbed power distribution as well as
temperature distribution is necessary. This study presents a numerical analysis of specific
absorption rate and heat transfer in the heterogeneous human eye model exposed to
electromagnetic fields. The heat transfer model is developed based on the porous media
theories. This study systematically investigate the impacts of physical parameters on
distributions of electric field induced on the surface, specific absorption rate (SAR), blood flow,
and on the temperature profile within each part of the eye. The SAR distribution as well as the
surface and the internal temperature distribution of eye tissues during exposure to EM fields, is
obtained by numerical solutions of EM field propagation and heat transfer equations, is
presented. The numerical results are compared to the numerical or experimental results
obtained from literatures in order to validate the accuracy of the proposed model. The obtained
values accurately represent temperature increases in the eye and help recommend safety limits
for the SAR and the eye’s internal temperature increases caused by EM energy exposure.
Moreover, the obtained results are expected to provide guidance on the design of EM radiation

devices to reduce health impact from EM fields exposure.

Keywords: Electromagnetic Fields, Temperature distribution, Specific absorption rate, Human

eye, Heat transfer
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