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Particle Image Velocimetry Measurements in Nasal Airflow

Sung Kyun Kim, Young Rak Son

Key Words :
(Rapid Prototyping)

W H %5 Nasal Airflow), CBC P1V,

2 2 3 = (Image Coding), 3522 A2

Abstract

Researchers have invectigated nasal flow both numerically and experimentally for centuries. Experimental studies
most have suffered from various limitations necessary to allow the measurements to be obtained with available
equipment. Nasal airflow can be subdivided into two interrelated categories ; nasal airflow resistance and heat and mass
transfer between the air stream and the walls of the nasal cavity. In this study, thanks to a new method for model casting
by a combination of Rapid prototyping and Solidification of clear silicone, a transparent rectangular box containing the
complex nasal cavity is made for PIV experiments. The CBC PIV algorithm is used for analysis.
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Fig. 1 Numerical Solution and Synthetic Image
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Fig.3 Photo of Model filled with water(Upper)
and with Water-Glycero! Mixture(Lower)

4. PIV AH

< AT FENAE AY AR s
TE Fig4 & 2ok AYo2E 150ml/pulse 9 2
Y NdYag @)% (SPECTRON), FHusld=
1208%1024 pixels 1 microsec ©]/&2} A7k 7+E ) 2
Aol AHNEL 2T 4 47HA] Hrree ccDh F)
o) 2k(LaVision Co.), CCD 7tuiiztel olHE &
A717) 9% Eg]A E2EEY, 281 ZHda
HE Yas o8 CPUPCE ol %oz Ut
YR F2 2de 5 719 FFAR o) Fo]
F 24 AAE AA BAE dZF HIE2
23 9tk 27 80 microm A EY Zglu|d
PAHEE 1.02)8 FHIAZ A g3519 o,
gted oF 0.15mm/pixel <

*
D
>
(2]
=
o
P o
i)
I fllo
i

Fiow Masler 3

OO0 Camers " S oyay Laser

Cxtingriey | Lenz
.~

Te;1 Sact ‘on

Laser Control ler

RA, FAAY Fo)AH e fFol dHato
Msrolck AAelel ExA TUFHES 125mlisec
oli, o] Y Re F(ETHY FHALEL ZHol,
grIMe] HEGES 258 A4 dhe o 200
olt} Figs © 4 olmA, &3t &4, 183,
100 7} £=#9 Jd £E43 RMS(Xrms, Yrms
g FA8E JYed) 2E8 Yedn.

A Re FUNE RMS @2 20%B =5 1B S
b, ol IR F29 ol ridsn Sxde
BAAYGEE)E anHdoez FAe 9
gt AA2 IYTEREH 34em A= F2
AU F71E AK 30 EolA X 95%°]4 0]
"t} Fig6 < % F 1000 mlsec. o] Tigt ZFH = A,
Hzo] oFo] wtslm, &3 RMS #ol ZA

B
=

He go

o A7E wTHGAT I

= A 7} 2 A T(2000-1-
30400-002-3) AP o2 FHFHAZ

il

P

Ho
o

(1) Scherer, P, W., Hahn, 1.1, Mozell , M.M., 1989, “The
Biophysics of Nasal Airflow”, Otol. Clinics N. Ame.
Vol. 22, No. 2, April, 265-278

-568-



@

3)

4

Q)

Hess, M.M., Lampercht, J., Horlitz, S., 1992, “Exper
-imentelle Untersuchung der Strombahnen in der Na
-senhaupthoehle des Menschen am Nasen-Modell™,
Laryngo-Rhino-Otol. Vol. 71, 468-471

Hopkins, L.M., Kelly, I.T., Wexler, A.S., Prasad, A.
K., 2000, “Particle image velocimetry measuremen
-ts in complex geometries”. Exp. Fluids 29, 91-93
Hart, D.P,, 2000, “PIV error correction”, Exp. Fluids
Vol. 29, 13-22

Kim, S.K.. 1996, "Secondary Steady Flows due to
the Small-Amplitude In-phase Oscillation of Multi-
Cylinders". Trans.  Korean Sociery of Mech. Eng.
Vol. 20, No. 2, pp. 649-658

Kim, S.K., 1999, “The fast vector search algorithms
in PIV Analysis By introducing the image coding
techniques”, Proc. PSFVIP-2 May, in Hawaii

Rl Rk M

rrsyRe T
B -
B

Sy A B3 W w

X

MR TS SRS U N Y
LERE R R R N S
Creamsapery

L

(d) RMS distribution

Fig.5 PIV Results for Airflow of a resting respiratory
Flow rate in the real nose of 125 mi/sec.
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(d) RMS distribution

Fig.6 PIV Results for Airflow of a resting respiratory
Flow rate in the real nose of 1000 ml/sec.



