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Fig.3 Axial velocity contours at different cross sections in the human mouth-throat model at 77 during cyclic inhalation
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Fig.4 Secondary vectors at different cross sections in the human mouth-throat model at 7% during cyclic inhalation
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Fig.5 Axial velocity contours at different cross sections in the human mouth-throat model at 73 during cyclic inhalation
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Fig.6 Secondary vectors at different cross sections in the human mouth-throat model at 73 during cyclic inhalation
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Fig.7 Axial velocity contours at different cross sections in the human mouth-throat model at 7T during cyclic exhalation
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Fig.8 Secondary vectors at different cross sections in the human mouth-throat model at 71 during cyclic exhalation
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Fig.9 Axial velocity contours at different cross sections in the human mouth-throat model at T3 during cyclic exhalation
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Fig.10 Secondary vectors at different cross sections in the human mouth-throat model at T3 during cyclic exhalation
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NUMERICAL SIMULATION OF AIRFLOW MOVEMENT IN HUMAN
MOUTH-THROAT MODEL DURING CYCLIC RESPIRATORY PATTERN

Xu Xinxi!) Zhao Xiuguo Tan Shulin Liu Yajun Gao Zhenhai
(Institute of Medical Equipment, Academy of Military Medical Sciences, National Biological Protection Engineering Center,
Tiangin 300161, China)

Abstract The method of CFD was used to study airflow movement characteristics in human mouth-throat
model. We investigated the airflow patterns in human mouth-throat model, and the effect of airflow movement
on the wall of the mouth-throat model and the aerosols deposition were discussed. During the inhalation phase,
the airflow separates gradually near the outer wall of the pharynx and near the outer wall for the upper part
of the trachea downstream of the glottis with, and the features of the separation zone appearing is gradually
formed. During the exhalation phase, the high velocity zone is created near the outer wall of pharynx and near
the outer wall of the larynx. During the cyclic respiratory pattern, the high axial velocity zone and secondary
flow are generated intermittently, eventually to induce the intermittent appearance of the high shearing strength
stress zone appears intermittently. The direction of the shear stress acting on the wall vary varies periodically,
which not only result in the increase of the probability of the wall strain and tissue injury, but also lead to
aerosol deposition easily in these areas at the same time.

Key words mouth-throat model, cyclic respiratory, airflow movement, numerical simulation, particle image
velocimetry
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