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Numerical simulation of aerosol deposition in human upper
respiratory tract

ZHAO Xiu-guo, XU Xin-xi, SUN Dong, LIU Ya-jun, TAN Shu-lin, GAO Zhen-hai(Na-
tional Biological Protection Engineering Center, Institute of Medical Equipment, Academy of Military Medical Sci-

ences, Tianjin 300161, China)

Abstract; Objective To study the rule of aerosol deposition in human upper respiratory tract and analyze the im-
pact of respiratory pattern on aerosol deposition. Methods A computer model of human upper respiratory tract
was established first. CFD ( computational fluid dynamics) method was then used to numerically simulate the
aerosol deposition within the human upper respiratory tract and the rule of aerosol deposition was analyzed. Re-
sults The efficiency of aerosol deposition in human upper respiratory tract was improved with the increase of in-
ertial parameter. The breathing intensity and aerosol property had little impact on the pattern of aerosol deposi-
tion, which was at most in larynx due to the inertial impact and turbulent dispersion. Under the mode of cyclic in-
halation, the aerosol deposition efficiency was higher at unsteady respiratory than that at steady respiratory, at
cyclic inhalation than at cyclic exhalation. Conclusions Inertial impact is the main key deposition mechanism for
micro aerosol, while turbulent dispersion, secondary flow and recirculation flow have an equally important impact
on aerosol deposition in human respiratory tract.

Key words: Upper respiratory tract; Aerosol deposition; Inertial impact; Numerical simulation; Computational
fluid dynamics ( CFD)
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Fig.3 Comparison between the experimental results and the simu-
lation results for aerosol deposition in human upper respiratory tract
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