" B &) ¢l(Membrane Journal)
Vol.13, No.1 March, 2003, 20-28

S L o BXEX| HAIE fler Y=EM £Y4 Tt
AAR ARt A B A G0 A

"Auysn gAs gekpety - FeA T 3YTNEATAY
ARUS WrtEEY2dT e, e Aad3es
(20031 149 179 A<, 2003 39 49 AH)

Evaluations on the Characteristics of Pressure Drop for the Design of
Intravascular Artificial Lung Assist Device

Gi Beum Kim ', Tae-Kyu Kwon*, Jai-Koan Park, Gyeong-Rak Jheong, and Sam Cheol Lee**

TSchool of Chemical Eng., College of Engineering, Chonbuk National University -
The Research Center of Institute of Technology, Engineering Research Institute
*Mechatronics Research Center, Chonbuk National University
**Department of Advanced Materials Engineering, Hanlyo University
(Received January 17, 2003, Accepted March 4, 2003)

2 ok B ATolAE, 88 U o BEAAE AT W 299 GaASd0] gF JRL ¥ Q= Y7 Az
) Sk SR A5 A e A4 G A A0 A AB2 3 s ngohn G
FAL A1) Wgel e gEede S4sdon e sk dojxl g

curve fitting& F3tod FE3H9T, FEHA A4S o 8ed B vl 4495

Qe Az 2em AN Sool AFHA ot vl AEde] FALE 2
292 AN Al 49 Ao m GAEAL 23 85 o WIlBS

o] ashd YHENL FARAT FAE0] ZTHY PSR FA1YL &

A% BAse 39 A3 29 Y52 HED 7 Ao, BAH0 ik

5o §A8 FTAE 5o} FOZA FAEA A2

KX
=
z

>

15} R o] AR te] 4B A
F3A o] wste] e e
27} 3k

st 4 39l

F Ak 2
=]

e (]

_u

32

1;}.. 1:1:25} z]—x]_,] ;ﬂ
2] el A 9 ‘”a*“Oﬂ
A% A5 5 Ak
A

12
o
2

e i S

;L
R

Abstract: In this study, we try to formularize simultaneous equations to make a prediction about pressure drop for
designing intravascular artificial lung assist device. Designing parameters to predict the effect of pressure drop and designed
modules under various conditions were studied through an experimental modeling before inserting the artificial lung assist
device into as venous.

We measured pressure drop in various number of hollow fiber membranes, when the inside diameter of shell is fixed in
3 cm, and tried to develope the prediction equations by curve fitting based on the correlation between the experimental
pressure drop and the device frontal area or packing density.

The results showed that pressure drop increased with 2nd order functional formula as the liquid flow rate, the frontal
area, and the packing density increased. Also, we can estimate the pressure drop as a function of the frontal area or
packing density. The pressure drop obtained from the experiment was similar to that from the equation, confirming the
usefulness of the equation.
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Fig. 1. Detail of the test module.
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Table 1. Dimensions of the Hollow Fiber Modules
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Table 2 Constant a and b of various module type
Distilled water 40% Glycerol solution Bovine blood
a b a b a b
type 1 0.1 0.59 0.19 1.07 0.18 1.01
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type 3 0.07 0.93 0.12 1.68 0.12 1.58
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Table 3. Constant ¢ and £ of various module type

- gge

Distilled water

40% Glycerol solution

Bovine blood

a B a B a B
type 1 0.031 -0.45 0.028 -0.45 0.026 -0.45
type 2 0.013 -0.62 0.009 -0.62 0.009 -0.62
type 3 0.007 -0.71 0.005 0.71 0.004 0.71
type 4 0.003 0.76 0.002 -0.75 0.002 -0.77
type 5 0.002 -0.86 0.0008 -0.83 0.0007 -0.79
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