(=)

Journal of the Korean Society of Visualization, Vol. 12, No. 1 (43~48), 2014 ISSN 1598-8430 Print
(F21Y :2014.3.20/54 Y 1 2014.4.4/ 44118 1 2014.4.22) ISSN 2093-808X Online

DOIL:http://iksv.or.kr/10.5407/JKSV.2014.12.1.043

oto|22 = HelE2lv[el &

-
Fe
rx

7t

olr
&l

ot M 3710l M2 M RS Y
AR - AR A - 9E - 1Y

Performance Evaluation of Rotational Flow of a 2x2 Microfluidic Centrifuge with
varying Inlet Conditions and Chamber Sizes

Hyeong Jin Jeon, Bong Hyun Kwon, Dae Il Kim, Hyung Hoon Kim, and Jeung Sang Go

Abstract. This paper describes the measurement of performance evaluation of rotational flow varying chamber size and
Reynolds number. Through the experimental visualization of the flow rotation, the number and position of flow rotation in
the 2x2 microfluidic centrifuge were examined. At a chamber width of 250 um, single flow rotation was obtained over at
a Reynolds number of 300, while at a chamber width of 500 um, single flow rotation did not appear. For performance
evaluation, the intensity in microchamber was measured during 20 sec. At a chamber width of 250 um, performance of
rotational flow increased as Reynolds number increased. However, the variation of intensity in microchamber remained
unchanged at a chamber width of 500 un. The numerical analysis showed that the threshold centrifugal acceleration to obtain
rotational flow for ejected particles was 200g.

Key Words: Microfluidic centrifuge(nlo]22 #-A] A4&-2]7]), Rotational flow(3]A %),
Centrifugal acceleration($14] 7}4%), Visualization(7}A]3})
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Fig. 1. Numerical and experimental visualization of
centrifugation using flow rotation in the 1xI
microfluidic centrifuge.
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Fig. 2. Shape and sizes of 2x2 microfluidic centrifuge.
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Fig. 3. Measurement of intensity in 2x2 microfluidic
centrifuge during 20sec at chamber size of 250 um.
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Fig. 4. Measurement of intensity in 2x2 microfluidic
centrifuge during 20sec at chamber size of 500 um.
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Fig. 5. Comparison of changed intensity in 2x2
microfluidic centrifuge during 20sec at different
chamber size.
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Fig. 6. Measurement of intensity in 2x2 microfluidic
centrifuge after 20sec increasing Reynolds
number at chamber size of 250 um.
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Fig. 7. Measurement of intensity in 2x2 microfluidic
centrifuge after 20sec increasing Reynolds
number at chamber size of 500 um.
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Fig. 8. Measurement of changed intensity in 2x2
microfluidic centrifuge during 20sec at different
chamber size as increasing Reynolds number:
(a) Chamber size of 250 um, (b) Chamber size
of 500 um.
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Fig. 9. Calculation of centrifuge acceleration varying
Reynolds number at different chamber size
using numerical analysis: (a) velocity
distribution, (b) Comparison of Centrifuge
acceleration.
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