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Mechanical Characteristics of the Inertial Focus of
Particles in Microchannel

LI Haijun, WANG Hao, WANG Qikun
(School of Energy and Power Engineering , University of Shanghai for Science and Technology , Shanghai 200093 , China )

Abstract: In order to reveal the mechanisms of the inertial focus of buoyant particles in
microchannel, the relative motion principle and numerical method were utilized to study the
mechanical behaviors of a single spherical particle in rectangular microchannel with squared
section,and some discussions were presented. The results show that in terms of particles with fairly
small size, as the Reynolds number of flow increases to a certain extent, the inertial focus will
appear, while the distribution of inertial lift on particles with fairly small size is instable on the
lateral section of flow channel. Both the particle’s rotation and the increased Reynolds number can
lead the focus position to move towards the channel wall, while it will move away from the channel
wall as the particle’s size increases successively. The inertial lift consists of two components, the
rotation induced lift and the non-rotation induced lift. The latter is the decisive component of
inertial lift, which is composed by shear induced lift and wall induced lift.
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Fig.1 Schematic diagram of calculation model
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Fig.2 Lateral distribution of inertial lift on small size particles (a* =0.08)
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Fig.3 Lateral distribution of inertial lift under small Re(a* =0.35)
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Fig.4 Effect of rotation on inertial focus position
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Fig.5 Effect of Re on inertial focus position
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Fig.6 Influential factors of rotation induced lift

3 i

a. /N R AR B UKL AE — Y JE TR O AR
(Re<<80) T Bl & L 428 5 7 7 558 0K 3 3 5 34 2K
(Re<<5)F , I Afg th IR PE SR AR B 42 5 SR 238 1A
TR N B — 7 (] OB n] P A R A
&/J\*iﬁéjﬁﬁdfﬁ 5B IR AZ 20 AT A

0 T IR [ 7 A3 A ELA BRI Bl

b. JEFEFE T T ) 05 ) Uh A 1 E BE T, JE

WEREF T T 1 S5 T A0 308 3 48K TR [ 37 0 A
A 5ot B AE e 5175 2+ 1 B ot e ok
ETEEH].

c. JHURL A N XS T A FE A s
AP SR AR 7 B 1) 3 3 BE [ AR AS By e A fERR
RN EAT AL UKL (4 15 SR 4 A ' i A 3 1 TR
VB3 K v BE TH AL B, Bl R URE LA B 3 K )
TR RS B

S 3k

[ 1] Segré G,Silberberg A.Radial particle displacements in
poiseuille flow of suspensions|[ ] ]. Nature, 1961, 189
(4760) . 209 — 210.

[ 2] CarloDD. Inertial microfluidics[ J]. Lab on a Chip,

2009,9(21) 3038 — 3046.

[3] CarloDD, Edd J F, Humphry K J, et al. Particle
segregation and dynamics in confined flows [ J .
Physical Review Letters,2009,102(9) :094503.

(4] FEAH, M. BT BURL B R R AT
JERFLAE R s i Ry LT 1. 77 2 3k g, 2012, 42
(6) :692 - 703.

[ 5] Zhou J,Papautsky I. Fundamentals of inertial focusing
in microchannels [ J]. Lab on a Chip, 2013, 13 (6):
1121 -1132.

[ 6 ] Asmolov E S. The inertial lift on a spherical particle in a
plane poiseuille flow at large channel Reynolds number
[J]. Journal of Fluid Mechanics,1999,381.63 — 87.

(7] FEAHR. ol pAgos BT Z 8 T 0 R BUE R oY
LT MLAR TR . 2014,50(2) : 165 — 170.

(8] ke, F A, (o 18 v J0RL I 2R 4R 5 1k 1 85Ul
WFFELT ). BB TR 52241, 2013, 35(4) : 355 — 360.

L9] FAB, 2% 450, 5. WO B R P BT )
FRFPERITSELT 1. K 3l Jy 2 E 5 5 9t g, 2014, 29.(5)
530 — 535.

(10] e, b . o s SO Ta LM, JL . & 4
HAE H i, 2009.

[11] Matas J P,Morris ] F, Guazzelli E. Inertial migration
of rigid spherical particles in poiseuille flow [ J].
Journal of Fluid Mechanics,2004,515:171 — 195.

(D% % D



