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Effect of Shear Thinning Rheological Properties
on Particle Migration in Microchannels
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Abstract: A relative motion model was used to numerically simulate the phenomenon of particle aggregation in
shear thinning fluids. To understand the shear thinning effects on particle mechanical properties in microfluid-
ics, the shear thinning matching was performed with viscoelastic and non-viscoelastic fluids. The research re-
sults indicate that, shear thinning characteristics can significantly alter the mechanical properties of particles. In
non-viscoelastic fluids, shear thinning can cause the aggregation position of particles to move towards the wall,
and has an incentive effect on the aggregation speed of particles. In viscoelastic fluids, the occurrence of shear
thinning will bring a decrease of the fluid elasticity, resulting in particle convergence from the center to the
wall.
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Fig. 2 Fitting of shear thinning characteristics between the Carreau fluid and the Giesekus fluid

E OO TRRE TS 3 E T AS A SR LT M TORA S E.

1.4 MR ESTSIHTERIE

R T ORISR HER P | B X AR TC ST T IR ST IR SR FH A5 R A I A X33 A A T 1 A )
43, RN URL 2 1H] B L] B A A Sl A T I 3 b 24 An 81 3 .

ARRIAEESR T 5 EMME, HEA TN Re=5,Wi=0.1,a =0.1, BRARFEAIE =01, 255 00K 4 fr
N NERT U B 24 A% Fci ik 3 70 J7 2247 B, b T 0 RS T 0 ARk R, N T AR T R RS
(A AT Bk T 23R R Fe 2 T AR Rl A I AE 70 JT A A

SRR S B 5k R ) B S AR A SO T Re = 5, Wi = 0.1,8 = 0.5,a = 0.2,d/W = 0.3(d Jy'f§i
KL ERE W R EEINAR) 1Y Giesekus Ji i 5 & J2 it th ORI 52 T+ 1 AT T ikt 58, JF 5 AHIR Lo T
Lagrange %51k ( DLM ) PrifUl i FOZE SR AT X, 25 SR AN S R,

NI a] DL 3 9 5 235 SR AR W) 33 18 B AR Sl P P 50 153 0 12 DA RRE X 3 AR AU 7 SR ik 2t o
PR A TP DR 114 ) 2 R T S L



642

2024 4F 3 45 &

(a) T IE M
(a) The pipeline grids

E3

Fig. 3

<

e
5

i

ol
“
CTX

&

o
‘\“
1

17
oy,
o
g
Y
S
S

e
oSS
0%

TR
S5

oot

e
o
0

55
o

IS

27

L
.8
ST

77
S

O

L7

S
o
s
s
e
N

e

77
=

=
£5

s
.

o,
e
oS
5
oK
S

OO

a7
LILT

=
=S

e
=
=

eSS

8
17

(b) Tk JE] 6] A
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