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A Comparison of the Temperature Distribution in the Multi-Layer Brain Tissue from Multi-Models
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Abstract

Brain is an important organ which is responsible for movement control, homeostasis and related to the
behaviors of the body such as breathing or heartbeat etc. The severity of the physiological effect produced by
small temperature increases within the brain may affect the thermo-physiologic response. Due to ethical
consideration, the study of heat transfer within the brain tissue for experimental purposes is limited. Therefore,
the study of heat transfer within the brain tissue from numerical analysis is another alternative that is gaining
attention. This research presents a comparison of temperature distributions by using the heat transfer models.
This includes Bioheat model, Klinger model, Local thermal equilibrium (LTE) model and Local thermal non-
equilibrium (LTNE) model to find a model that is most appropriate. The brain tissue model is consisted of white
matter, grey matter, bone and scalp. In addition, heat transfer equations are solved using the finite element
method (FEM).

Keywords: Temperature distribution, Brain tissue, Finite element, Porous media
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axRson R denasNdarinny 170 WimK [18] uas
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Brain temperature, °c
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Radial distance, mm
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Radial distance, mm
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