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Characteristics of Airflow in Lower Respiratory Tract of ARDS
Patients
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Abstract; Objective To study the airflow characteristics in lower respiratory tract of acute respiratory distress
syndrome (ARDS) patients with different degrees of respiratory distress by using computational fluid dynamics
(CFD) technology. Methods Three-dimensional model of lower respiratory tract from a healthy subject was es-
tablished based on CT image data. Standard k- turbulence model was used to simulate the airflow in lower respir-
atory tract, and the distribution characteristics of air velocity, airflow rate, air pressure and wall shear stress
(WSS) in lower respiratory tract were analyzed. Results The function relationship between the pressure drop of
airflow in lower respiratory tract and the respiratory intensity was fitted. The distribution characteristics of air veloci-
ty, air pressure and WSS in lower respiratory tract were obtained, and the airflow distributions in the lungs and
the bronchi of each lobe were also obtained. Conclusions More detailed data of lower respiratory airflow field can
be obtained by CFD simulation analysis, which provides the theoretical basis for clinical treatment of ARDS pa-
tients.

Key words: acute respiratory distress syndrome ( ARDS) ; lower respiratory tract; computational fluid dynamics
(CFD) ; airflow; numerical simulation
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Fig.1  Schematic diagram of lower respiratory

tract structure and cross sections
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Fig.2  Comparison of airflow pressure drop in segmental

bronchus
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(a) In healthy condition, (b) In moderate ARDS condition, (c¢) In severe ARDS condition
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