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ABSTRACT: Computational fluid dynamics (CFD) techniques were used to model the turbulent flow of 
airway geometry in the upper airway of one subject with obstructive sleep apnea (OSA). Model geometry was 
reconstructed by computerized tomography (CT) obtained during quiet tidal breathing. The Large Eddy Simulation 
(LES), a more accurate approach in this technique, was selected to solve the unsteady flow.  Only the inspiratory 
process was conducted with six periods (about 15 second) and the mesh with the unstructured grid were generated from 
nostrils to trachea for both pre- and post-surgery models. The axial velocity contour shows clearly there exists a 
reversed flow due to the larynx jet effect. The upper airway surgery has improved the flow separation. The results 
suggest the CFD techniques may help to show the turbulent flow pattern in the upper airway with obstructive sleep 
apnea to evaluate the effect of the surgery. 
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Fig. 1 Flow visualization in upper airway of OSA patient pre-surgery (left) and post-surgery (right). 
 


