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Investigation of the tracheobronchial cartilages effect on the respiration by
hybrid RANS-LES approach
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ARTICLE INFORMATION ABSTRACT

Original Research Paper One of the focused problems in airway flow simulation is pulmonary airways modeling. There are two
Received 19 February 2017 kinds of Lung models, one is created anatomically based on bronchial data and the second is realistic
Accepted 27 April 2017 model which is created based on CT scan images. Unfortunately the cause of deviation between scan

Available Online 15 June 2017 data and 3D CAD model or simplification, the result model is different from real pulmonary airways.

Anatomical models are simplified and realistic models based on CT scan have major limitation and

K ds: L . R . .

Lzﬁlgméoédzy Simulation deviation in the capturing resolution and smoothing stage of make out the 3D model. The lung shape is
WMLES method unsmoothed naturally and the first vital things should be concerned, are cartilage rings as macro-scale
Tracheal Cartilage roughness. The presented work compares the airflow in both common and modified Horsfield model by

Wall Shear Stress cartilage rings in the terms of time averaged wall shear stress which is important in engineering of Cell-

Fluid Interactions (CFI). It is shown that cartilage rings affected the trachea and second generation of
branches so neglecting the cartilage rings is not reasonable.
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12 Acute respiratory distress syndrome (ARDS)
%8 Infant respiratory distress syndrome (IRDS)
¥ Ventilator induced lung injury (VILI)
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Fig. 1 Tracheobronchial tree model, from Alzahrany and Banerjee
(2105) [16].
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Fig. 3 The hybrid triangular/tetrahedral-prism mesh: a) Top view b)
Front view c) Close to cartilage crest.
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Fig. 2 Normal geometry of Horsfield model and new geometry with
cartilage rings in trachea.
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Fig. 5 Part of the 3D triangular/tetrahedral grid of the stenosis model.
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Fig. 6 Comparison of presented result with experimental [34] and
numerical result [35].
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Fig. 9 Distribution of time average wall shear stress on the line 11 in
modified model.
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Fig. 10 Distribution of time average wall shear stress on the line 10 in
modified model.
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Fig. 8 Distribution of time average wall shear stress on the line 10 and
11 in Horsfield model.
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Fig. 11 Distribution of time average wall shear stress y component on
the line 11 in modified model.
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Fig. 12 Distribution of time average wall shear stress y component on
the line 10 in modified model.
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Fig. 17 Distribution of time average wall shear stress on the line 6.
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