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Numerical Analysis of Specific Absorption Rate and Heat Transfer Distributions

within the Human Ear Subjected to Mobile Phone Radiation
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Abstract

Currently the world has been an enormous increase in mobile phone usage every year.
Various public organizations concern about the effects of mobile phone radiation on human health,
especially at the ear tissue that close proximity to the mobile phone. The power absorption in the ear
induces temperature increase inside it, which may affect internal reactions. For that reason, it is
interesting to analyze the heat transfer in the human ear due to mobile phone radiation. This study
presents the numerical analysis of heat transfer phenomena occurring in the 3-D human ear due to

exposure to mobile phone radiation. The mathematical model combining electromagnetic wave
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propagation equation and bioheat equation are used to describe the distributions of specific
absorption rate (SAR) and temperature in human ear. The result calculated from simulation study is
validated with an experimental study. The obtained results will be of assistance in determining
exposure limits for the operating times and operating frequencies on distributions of SAR and
temperature in human ear. The results will also be used as a guideline to clinical practitioners in
electromagnetic waves relates the interaction of the radiated waves with the human body.

Keywords: Computer Simulation; Human Ear; Mobile Phone; SAR; Temperature
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