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Abstract : Knowledge of the characteristics of airflow in nasal cavities is essential to understand the physiological and
pathological aspects of nasal breathing. In our laboratory, a series of experimental investigations on the nasal airflow

was conducted; airflow in models of normal and deformed nasal

cavities under both constant and periodic flow

conditions was studied by PIV. Some of the patients with asymmetric nasal cavities experience pain or discomfort,
while other patients with asymmetric nasal cavities do not experience pain. Airflows inside asymmetric nasal cavities
with and without obstructions due to a bent nasal septum are investigated both experimentally by PIV and numerically

by using the general-purpose FVM code in order to determine the r

eason for the above-mentioned discrepancy. The

comparisons between two cases are tried. Heat and humidity distribution are investigated numerically.
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2. Materials and Method
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Table 1 Asymmetry models conditions
Model Sex Age Symptom
No-symp. No.1 Male 47 (0]
No-symp. No.2 Male 26 (0]
Symp. No.1 Female 38 X

8 i,

(a) No-Symp.No.1 (b) No-Symp.No.2 (c) Symp. No.1

Fig. 1 Asymmetry Models with and without symptoms
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Table 2 Physiological and experimental condition

Size Flow-rate
Human nose 250ml/sec
Model 206ml/sec

(a) CT scanning

(¢) 3D Computer Model

e i

(d)Negative Model by RP

(g) Grld GenerationForm (h) Numerical Solution

Fig.2 Creation of flow passage and Grid generation
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(a) Vectors

(b) Velocity contour

Fig. 3 Compare with Experimental & CFD Result :
Symp.1 left nasal cavity

6—T+(Zl-v __k o 3)
0 oc,
oc

aH;O +(u v)c,,zo =D, Vc,, ©®

7]e °§% HERATE fFedde 78 AT
5 d&=7= ota, A" v #HEAWH
of RxAhow Fef #of vk et FF7
Fol o AAxHORE A ?UMW A=
20°C ok Al FX= 60% oItk ok W o
o A 2] £%+= J. Lindemann %“‘U AE AHg-s)

5z

R, B17F Wo el 37172 0.0438 kg/m3 (£
shaehol iy fEFel uiek A FZHoERE
250ml/s 21 Constant flow = 3} T}

3. 2ot ¥ EE
No-symp.l ¥} Symp.1 o A¥= AFI} 43

Aol olal HAEH AL, No-symp.2 & T804
ofgl] A=A AE 2 7} Image T 128 3] 574

A

stel Hash w9la, 2 AHes 3 Al A
% Coronal View = EO% I THFig. 3, Fig. 4). L3k

ol

TR Aol o 77, °L§, shear stress @
Temperature field & 2 5-o sl Bl

Z7&ol 0+ Symp.l 9 H
symp.1, 2 lﬂloH - 9
8 B Atk WA B A



752 gt - m

5.000
667
_ .333
.000
L .667
.333
.000
(a) Experimental result

(b) CFD result [m sh-1]

Fig. 4 Coronal view of velocity contour : No-symp.1
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Fig. 5 Flow portions in left and right cavities
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Fig. 6 Coronal view at abnormal position.
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(c) Symp.1 Left & Right cavity
Fig. 7 Wall Pressure on Left and Right Cavities [Pa].
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