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Abstract

The three main physiological functions of nose are air-conditioning, filtering and smelling. Knowledge of airflow
characteristics in nasal cavities is essential to understand the physiological and pathological aspects of nasal breathing.
Several studies have utilized physical models of the healthy nasal cavity to investigate the relationship between nasal
anatomy and airflow. In our laboratory, there have been a series of experimental investigations on the nasal airflow in
normal and deformed nasal cavity models by PIV under both constant and periodic flow conditions. In this time, airflow
inside normal nasal cavity is investigated numerically by the F\VM general purpose code. The comparisons with PIV
measurement are appreciated. Heat and humidity transfer is dealt numerically. Dense CT data and careful treatment of
model surface under the ENT doctor’s advice provide more sophisticated cavity models for both PIV experiment and
numerical grid system. Average and RMS velocity distributions have been obtained for inspirational and expirational
nasal. Temperature distribution, heat and humidity transfer through the mucosa are obtained.
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Fig. 1 Procedures of creating the cavity model from CT data; Physical (up) and Numerical (Down)
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Fig. 2 Periodic pumping system

Fig. 3 Experimental set-up
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a) Average velocity plot

(b) Reduced average velocity

(d) RMS distribution
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(e) Velocity distributions in coronal planes
Fig. 4 PIV results for constant flow-rate case
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(a) Velocity distributions in coronal planes (Inspiration)

(b) Velocity distributions in coronal planes (Exspiration)
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Fig. 5 Numerical solution for constant flow-rate case
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Fig. 8 Numerical solution of temperature distribution
for a periodic flow case
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