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Thermal flow analysis of a co-axial cylinder imitating a cavernous sinus
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Nerve cells in the brain are quite sensitive to heat compared with other cells in the body. Thus, it is essential to
maintain the brain at a constant temperature within a certain range even under excessive thermal stresses such as
exercise or high fever. Some animals like sheep have an effective cooling system so called, the carotid rete, in which
the internal carotid arteries are branched into a network of small blood vessels within the cavernous sinus. Unlike the
animals mentioned above, the countercurrent cooling system between the carotid artery and the cavernous sinus is
assumed to play an important role in cooling of the human brain. In the paper, the numerical simulations are
conducted for thermal flow in a co-axial cylinder, which represents the countercurrent cooling system, in order to
investigate selective brain cooling mechanism in the human.
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Fig. 1 Analysis models (unit mm)
(a) a straight co-axial cylinder, (b) a curved co-axial cylinder
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Fig. 2 Temperature distribution in the straight artery
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Fig. 3 Velocity and temperature distributions in the yz plane
(a) velocity, (b) temperature
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Fig. 4 velocity and temperature distributions
at the cross-section denoted in Fig. 3(b)
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