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Fig. 2 Pressure and velocity of airflow in upper airway
of normal human in rhinomanometer
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Fig. 3 Waveform of airflow velocity on the inlet boundary



478 A # B T X

S

2.2 Bllijik
Shome % BT A5 AR AE ke i U A5 L 3 4
BRI Ji S Y R 3. 2 B0 2 S-SR E Y
it SIPIR A by J2 0 A B v B0 T U 1HL = 4B A 1Y
3 B B R A5 R AT RE £ AR A TE AR Y B v AR
R AR A S W . TR, AR SCHE AR AE ke i
DA LA S WF 5 B B AR il THZ AR AL AR 1 T
T BE A B0 0 B AT 0 RE T I g Y Ak B T
I B 4 0. 05 s 56 10— IF I FE I A6 5
W R (7 5 R R AR PE TE W RS T AL B o=
0. WA T i 3 32 500 R 25 4 AR BT 3 s 5 4 1
N G3 B E — B E R A
W PN B 25 SO O R AT R 46 Y A T
W FEERITTRT
T R
d d d
ox oy T 9x
Bl Sy e 7 R
dJu

du du

=0

du _
dz

(’} 2
— L2

*u
p Iz N

9’ u
9y2 P

dou dou du dv

iy | Iy | v
912+ay2+azz

— L% p 4w
o9y

)

5.11e+00

.
QOB IS A P
gmm
oo
ooo
3%
(=]l
(=l=T=}
-
D

el A
255001 Ea

(a) IEFA

2.271e+01
2.157e+01
I 2.044e+01 l
1.930e+01
| 1.816e+01
1.703e+01
1.589e+01

9.082e+00
7.947e+00
6.812e+00
5.677e+00
4.541e+00
3.406e+00
2.271e+00
1.135e+00
0.000e+00

¥ ¥ 19 %
Jw dw dw dw

32w+92w
(f)yz e

HA w o vw HEARILRIR TR EZ 37, pop M
v o3 Bl R i R R LA K2 Bk v AR

3 aifnitig

S8 aok — AW SR A B A S R R 4
~8 fii/n. Bl 4.5 @R T IEH AM OSAHS £ 3%
W S fe K2 Cay /a, 55 FES B K Z (b, /b,
KL WP TE NS B A A L IR NIRRT
AR I TE PN A B A E R L B e A
JEE A T3 3] 23 DA 2Z 18, DL B e 38 L L Ik B IR
W T & J R AT ) B AR T R A Y B PG EE PR
LT A3 A LU ZE L L R R B A TR AR R
PBERA I, H B B A B 2, 3R 43 i AR AR T
O3 TEY  dg e o R R M T S B 0 DU A5 1 e K (E
ey =18 m/ )T, HXF R 6 5 BE T ) o o 0 1F
N 35 RS IR 350 %) A A 4 = A i A7 g W S
SR A A RS B AR 1) i BE RS, TR W S
FORR TN B B AR AP X RE S
i) o B o S R = 1 B e (SR I e o
AR (H 1) N BE T ) L AN 4 B, TR RS

— L9y 4w g ey
e 9z dx

>

N
J
-

N
q
Q

Q

\

=

(]
k4

Q00
3888

z

N,

\

L]

m<>mu
Q0
O

1
o
<

A’

=
=]
]

-1

=
= [ Q

Z

Z
6
Bl

393
000000

~

~
o‘
_

€

H

(b) OSAHS %
M4 REARERAHZNEE 6= H

Fig. 4 Velocity distribution at the moment of maximum airflow flux during inspiration
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Fig. 5 Velocity distribution at the moment of maximum airflow flux during expiration
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Fig. 6 Pressure distribution at the moment of maximum airflow flux during inspiration
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Fig. 7 Pressure distribution at the moment of maximum airflow flux during expiration
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Fig. 8 Variations of Z-wall shear stress at the moment of maximum airflow flux during inspiration and expiration
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Abstract: Obstructive sleep apnea hypopnea syndrome (OSAHS) is a highly prevalent and potentially
risky disease. Correct location of obstructive sites depends on quantitative description of airway flow
field distribution. Based on CT images of patients with OSAHS and normal adults, and Weibel
trachea-bronchi model A, quantificational and accurate biomechanics models of upper airway are built.
By comparison of numerical results, it is obvious that patients with OSAHS are different from normal
adults on the flow field patterns and values of velocity, pressure and shear stress. The comparative
study is beneficial to evaluating the influence of abnormal airway anatomy on the flow distribution,
diagnosing correctly and curing effectively the OSAHS in clinic and investigating the relationship
between the OSAHS and complications.

Key words: obstructive sleep apnea hypopnea syndrome; three-dimensional reconstruction; finite

element model; numerical simulation



