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Analysis of Microchannel Flow Fields Using Micropolar Fluid Theory

G.-W. Choi’, J-H. Kim" and Youn J. Kim"

Key Words: Micropolar fluid(W] Al =4 4l), Couple stress(Z$H-3-2), Microrotation(?] A 3] ),
Vorticity(2}52), Microelements(7] Al Q.4%)

Abstract

In this paper, we have described the microchannel fluid behavior in a slot between rotating
curvilinear surfaces of revolution using micropolar fluid theory. In order to solve this problem, we have
used boundary layer equations and applied non-zero values of the microrotation vector on the wall. The
results are compared with the corresponding flow problems for Newtonian fluid. Results show that both
the velocity distribution and the microrotation component distribution for a micropolar fluid are lower
than that of a Newtonian fluid.
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Fig. 1 Slot between rotating curvilinear

surfaces of revolution.
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Fig. 3 Distribution of the microrotation component
Q, for various { with M=1.0 and §=0.0.

Fig. 4 Distribution of the velocity component »,

for various ¢ with M=1.0 and §=0.0.
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Fig. § Distribution of the microrotation component
2, for various ¢ with M=1.0 and §=0.6.
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Fig. 7 Distribution of the microrotation component
2, for various § with M=1.0 and ¢=0.8.

Figs. 3% 4% Mgkol 1.00132 §%ko] 0 uf o
eI 7bA kel i WA FdHeA 0,9 FEo
#3F SEAE EXE =AY yHE
2 £&, 2EHE Q2.9 v, &Y Fvg
(normalization)® ¥ & e vk sghko]l 0
o owA A AR, cwte] Wed mE W
b A FEAHE(v)S M Y
T Utk 0471*1 s&tol 0

Ux

18)a

ok
=

04w A (18)oll A%t

Zol A% AAM ATt e vE 42 1
itk wA FH a4 (Q)9 WEE Fig 39 =

AR AT gol #5 akol FA wet AR
MR-+ DIINE F7hoke Aee Holw
A ol ol WAt §4 A9 B WstE
vl WAz e vieh 2ol kol ool eI

al

-200-

—— =00

° =02
—— (=04
=06
— =08
—o =10

Fig. 6 Distribution of the velocity component v,

for various ¢ with M=1.0 and 5=0.6.

Fig. 8 Distribution of the velocity component v,
for various § with M=1.0 and ¢=0.8.
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Fig. 9 Distribution of the velocity component v,

for various { with M=1.0 and §=1.0.
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