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Numerical Study of the airflow characteristics in a airway model
reconstructed with CT image

Dang Hangyu Xu Yi
(Institute of Biothermal Science and Technology, University of Shanghai for Science and Technology, Shanghai 200082, China)

Abstract A real airway model was reconstructed based on human lung CT images. And the computational fluid
dynamics (CFD) method was used to investigate the airflow characteristics inside the airway. Three respiratory
frequencies (0.5Hz, 0.25Hz and 0.125Hz) were considered in a passive breathing process. The results show that:
(1) The center line dimensionless velocity curves of the bronchial section are unimodal or bimodal, and the
maximum dimensionless velocity rises with the decrease of respiratory frequency. (2) In the passive breathing
process, the smallest dimensionless velocity appears in the middle lobe of the right lung, while the maximum
appears in the lower lobe of the right lung.(3) The distribution of the secondary velocity vector in the airway is
very complicated, which is related to not only the asymmetry structure and bifurcation angle of the airway, but
also the irregular geometry of the airway. These results are beneficial to optimize the gas supply mode of
hypothermic ventilation cooling NHBD lungs technique.

Keywords Airway; Three-dimensional reconstruction; Non-heart beating donor(NHBD); Passive breathing;
Numerical simulation
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