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Numerical s mulation of immiscible two-phase
flow in T-shaped microchannel
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Abstract: The immiscible two-phase flow in a T-shaped microchannel was smulated by using the
perturbational finite volume (PFV) method and level set technique The effects of the oil-water interfacial

tenson and the surface wetting angle between water phase and microchannel wall on the characteristics of

oil-water two-phase flow were investigated and the accurate interface configuration of the oil-water flow

was also obtained Some typical oil-water two-phase flow patterns in the T-shaped microchannel were
calculated The numerical results were in good agreement with the experimental data The discussons of

numerical

results help to understand the flow mechanisms of oil-water two-phase flow in the

microchannel. That provides a new means of numerical predictionfor the experimental desgn and industrial

application of liquid-liquid two-phase flow in the microchannel.
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Fig 6 Schematic diagram of experimental setup
A —pump ; B —eheck valve; C—T-shaped microchannd ; ! !
D —tank ; E—CCD camera; F—measure point Re We
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Fig 8 Twophase flow patterns at different time

_ (w/ 1w=02, Re=55 4, We=0 228)
. 9 T

(a) Uy=u2=0.2778 m.s! ( , )
(Re=83.1, We=0.514)

, [ 9 (0)];
(b) 11=0.0185 m-s!; #2=0.00093 m.s"!
( Re=5.54, We=0.00228) , ’

g

() 11=0.185 m- s #2=0.00926 m.s!
(Re=55.4, We=0.228)

. T : 9 (b)
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(Ieft : smulation results; right : experimental results)

,

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



8 : T - 1955 -

(b)

9 T
Fg 9 Timevarying pressure on both sdes of oil-water interface in T-shaped microchanne

0 ’
, 113 ” , , a
b
) a , b a ,
(a b),
X ( ) b W, 11 9 (b) ;
10
, 11 9 (b)
Uy
0.2 e Uy , ,
b
a
0.1
=
TS =
11
o e > 4 6 8 10 12 Fig 11 Vortex formed when oil
ths turned round corner
10 12 8 4
Fig 10 Timevarying velocity at track ,
point of oil-water interface 12 “
' a ] I
b , ,
: [ 9 (b)]; T , “
a , 0, a ,
i b a ,
, b a ) ,
a , a b

,

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



1956 -

59

1
h 123
| |
I I
ty ty
12 T

Fig 12 Pressures and oil-water interfaces
in T-shaped microchannel at different time
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Table 2 Massrate of flow of cross sctions A—A,B—B

in T-shaped microchannel/ kg - s *

t A—A B—B

t2 11221 1 1195

t3 1 1329 1 1502
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