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Three-dimensional simulation of airflow in the human respiratory system

A. Nourbakhsh Department of Mechanical Engineering, Bu-Ali Sinagnsity, Hamedan, Iran
M. Bayareh Department of Mechanical Engineering, Shahrekord/émsity, Shahrekord, Iran
Abstract

In the present study, the human respiratory system the oral duct is numerically studied. The govmeg equations for the flow
are solved using a pressure-based finite volumbadeind the SIMPLE algorithm is used for velocitggsure coupling. Also, SST
k-0 turbulence model is used to model the turbulerftoi. The data used is based on the actual infiomaof the human
respiratory system. The main objective of this gtiglto determine the optimal amount of air inflaging different boundary
conditions and describe the behavior of each plarea respiratory system. The results show that ititrease of velocity is
proportional to the increase of volume flow ratel &ine amount of turbulence in the airflow increawith the increase of velocity
fluctuations. For normal breathing mode, the veijois up to 1.4 m/s. The velocity for the volumewlrate of 10 lit/m is reduced to
0.48 and increased to 4.5 by 120 lit/m. It was fbtlmat oral throat behavior is uncertain exceghmstandard state corresponds to

the flow rate of 30 lit/m.

Keywor ds: Numerical simulation, Respiratory system, Throatryinx, Trachea, Turbulence.
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