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Computational Simulation of Airflow in the Human Trachea-Bronchial Airways

Y. Binabajit, B. Vahidi?”
1 M.Sc. Graduate of Aero. Eng., Faculty of New Sciences and Technologies, University of Tehran, Tehran, Iran.
2 Assistant Prof., Faculty of New Sciences and Technologies, University of Tehran, Tehran, Iran.

Abstract

In this study, the effects of two boundary conditions: (1) the same flow rate in all outlets and (2) the same
static pressure equal to zero in all outlets has been numerically examined in an asymmetrical model of
trachea-bronchial tract. Correspondingly, the effects of the inlet flow rate changes on the flow distribution,
flow patterns and the reverse flow zones were studied in breathing rates 12 and 48 lit/min which represent
respectively laminar and turbulent flow for a 3D non-planar model of trachea-bronchial airways consists of 4
generations. The estimation of flow distribution obtained from the second boundary condition was more
accurate when compared to the real distribution in the lungs. Using the first boundary condition, the flow
distribution did not change when the inlet flow rate was increased. However, for the second boundary
condition, little changes revealed. The flow pattern in the lower sections was more complex than the upper
sections due to the bifurcations’ curvature that causes the Dean-flow particularly when this curvature is in
non-planar to the previous bifurcation. When the second boundary condition was used, the number of
generated reverse flow zones was more than the other conditions and increased with increasing the inlet flow
rate.

Keywords: Aerodynamics, Computational Fluid Dynamics; Drug Delivery; Flow Pattern; Respiration.
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