EREYWHE $£26%5 HIH 2011567
262 Journal of Medical Biomechanics, Vol. 26 No.3, Jun. 2011

X EHS:1004-7220(2011)03-0262-07

A R R o S R A M A M O L 5

:ﬁ]‘ ﬁ, 'fé—'}%i"g‘s ?#&i, 7%&% ’ %*}é*)‘é
(EFEFRFE T ARSHRIT BRAY B TRECRPFR $.0, RE 300161)

WE: BRI LIFIGE NIRG R R R AT =X, IR A AR LR IRGE NSRS shdetd:, W T B IREA
& EIPREN Y B ERUERIFEXESEEEA. Ak NARKBREDE I, X AR IR &4
T LRI TE DY S IR S5 I 8 SR AT T EUE T B, HE T AR O RIERI D R SE T E NHIRE
EASBREMIHE, &R SEWHEIERJETY R FIR S, B REE S AR B A R B M IR 2
KX, M A R 1R, FER TS ORI BT AL E B — A BB R 7 S BN ELT DR R
e IRRT ; GO S R IM IR R BETH 17 .0 b R, FFREE T sh M Gl X RENEM, SR IIETREIFAE
MR &b IREWEHE R HE AR R DI RE N R RS B2 s, B S W S B BARRE
REMEANEREE,

KR LIPGE; W, WEL; RE; IR RIEh%#

hESES: R332.2 MEARERS: A

Simulation study on characteristics of the vortex structure in human
upper respiratory tract

SUN Dong, XU Xin-xi, LI Fu-sheng, ZHAO Xiu-guo, GAQO Zhen-hai( National Biological
Protection Engineering Center, Institute of Medical Equipment, Academy of Military Medicine Sciences, Tianjin
300161, China)

Abstract; Objective The research on vortex structure and vortex evolution in human upper respiratory tract can
help to deepen the understanding of the characteristics of the airflow in human upper respiratory tract, which
could give some very important assist in analyzing the diffusion, transition and deposition patterns of aerosol in
human upper respiratory tract. Methods Large eddy simulation was used to simulate the vortex structure and
vortex movement in human upper respiratory tract under the condition of low intensive respiratory patterns, and
the vortex structure and vortex evolution in mouth-throat model and in trachea-triple bifurcation were discussed.
Results Jet formations from airflow in pharynx and laryngeal led to two vorticity growth regions; flat vortex ap-
peared in the throat; a curved vortex like the trachea wall appeared in the anterior wall of trachea, and nearly
symmetric reverse vortex pairs appeared in the trachea; the vorticity in the GO trachea end extended from the tra-
chea wall to the center of the trachea, and moved to the G1 bronchial; the vorticity in bronchial of every class
presented an asymmetric distribution. Conclusions The vortex structure and vortex evolution are the remarkable
characteristics of the airflow in human upper respiratory tract, and the geometric airway characteristics is the main
factor that results in the transformation of variable sizes of vortex structures.

Key words: Upper respiratory tract; Vortex structure; Vortex evolution; Vorticity; Large eddy simulation; Fluid
dynamics
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