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Fig. 1 Selected CT images
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Fig. 2 FE model of upper airway
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Fig. 3 Airflow velocity in the section of vocal folds
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Fig. 4  Velocity distribution at the moment of maximum airflow flux in the inhaled period (FEM)
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Fig. 5 Pressure distribution at the moment of maximum airflow flux in the inhaled period (FEM)
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Fig. 6  Velocity distribution at the moment of maximum airflow flux in the inhaled period (FVM)
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Fig. 7 Pressure distribution at the moment of maximum airflow flux in the inhaled period (FVM)
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Tab. 1 Results of the numerical simulation in 10 volunteers at M point

BIEH S Apo/Pa Ap1/Pa D/% Umax/(m o s71)
1 44.92 59.51 75.48 13.956
2 43.96 63. 41 69. 33 10. 575
3 42.09 61. 30 68. 66 13. 309
4 54.92 70.73 77.65 14.135
5 48. 82 65.39 74.66 10. 687
6 54. 39 72.08 75.46 12.534
7 49. 61 68. 29 72.65 11. 255
8 56. 39 73.33 76.89 13.078
9 47. 81 65.27 73.25 12.233
10 45. 36 63.23 71.74 11.299
Tt 48.827 £ 1.575 66.254 + 4. 680 73.577+3.027 12.306 1. 311
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Air flow field numerical simulation and analysis
on healthy people pharyngeal cavities

LU Yingxi''?, YU Chi'*, SIN Xuzhen'”, YU Shen'”, ZHANG Jn'’, WING Ji-zhe’

( 1. State Key Lab. of Struct. Anal. for Ind. Equip.. Dalian Univ. of Technol., Dalian 116024, China;
2.Dept. of Otorhinolaryngology. the Second Affiliated Hosp. of Dalian Med. Univ., Dalian 116027, China )

Abstract: To investigate characteristics of air flow in pharyngeal cavity, based on the data which
came from the spiral CT images of the 10 volunteers, the 3D models of pharyngeal cavity were
reconstructed by the method of surface rendering. And numerical simulation was performed for the air
flow in those pharyngeal cavities using the finite element method (FEM) and finite volume method
(FVM). It is comparatively true that established model reflects the real anatomical configuration. The
computed result obtained by the FEM was similar to that by FVM. From the results of the numerical
simulation, the air flow distribution in the pharyngeal cavity in the course of inspiration was obtained.
The numerical simulation can help study the character of air flow in the pharyngeal cavities, diagnose
pharyngeal disease and research into the pathogenesis which is related to the anatomical structure of

pharyngeal cavity.

Key words: pharyngeal cavity; three-dimension reconstruction; numerical simulation of air flow field;

finite element method; finite volume method



