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Developing the simulation model for evaluating the air-conditioning feature in
the nasal passages of non-human mammals
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Nasal passages conditions respiratory air. The nasal regions of terrestrial
mammals are believed to have experienced anatomical modifications that are adaptive to effective
conditioning of the atmosphere air in the habitat for a given species. Computational fluid dynamics
(CFD) simulation is a potential approach for examining the temperature profile in the nasal passage
without any direct measurements. To provide basic data for developing an animal CFD model, we
measured the distribution of temperature within the nasal cavity In Japanese macaques, Macaca
fuscata. We used the computation model developed for humans and examined corrections for the
developed wall model based on human properties for predicting its performance in Japanese macaques.
The corrections for body mass influenced parameters and improved the predictions for macaques. This
convenient corrective approach can be applied to other non-human mammals to improve our
understanding of the evolution of their nasal regions.
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