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BAM 72 E£% 5L, Figure 13 5 VWM 3Figure 2157 LT X 572, NE (@) 1.0mmDT 7w VHOMEND
RATERFKERS 27 A AV, KFBICIXERA A MR EIEHEA (Sodium dodecyl sulfate (SDS))KIEHK &, A
¥z iX Cyclohexane® VY, £ 4 DAHDHMAEELELLREL (o =uy) , BT A PDT AT b (E
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THELZDHOBAEEZEWVMIZLLBRELTWVWALED, FL40OHEOET AV FORIHHELL.
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FRARY NN EL B tnbnd. —F, SDSOBENKEL LD (kBEEBMEOMORERNIZ
INERRB) b, TARYZ FHII/NELRBZLBLMNE. LT, TARY MNMEIZE X 5EEIT, IR
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HETETW30RbN5.
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(2) SDS/KIEHK & Cyclohexane® FIV\ETFER <A 7 u i TEL SKAERIIOWVWT, €7 A FDT A7 b
HOHBEEFo 25, AHEICTRY L 2ERFGEOHHARICKB N TRCaBEHNTHLZ LPHL
MERY, REMTIcESERTL L ERTHOEHIIREOBREIIERTHDLZ LhbhoT.
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Nomenclature

C : color function [-]

Ca : Capillary number [-]

d : width of channel [m]
f : body force [N/m®]
H : height of domain [m]

il : normal vector on interface [m]
M : dimensionless viscosity [-1

p : pressure [Pa]
P : dimensionless pressure [-]

R : dimensionless density [-]

t : time [s]

T : dimensionless time [-]

Re : Reynolds number [-]
7= (u,v) : velocity vector and its components [m/s]
V=(v) : dimensionless velocity vector and its components [m/s]
w : width of domain [m]
We : Weber number = Ca- Re [-]
(x,y) : coordinate [m]
X7 : dimensionless coordinate [-]
Greek letters

0 : viscosity [Pa-s]
0 : surface tension, interfacial tension [N/m]
O : density [kg/m’]
G : curvature [1/m]
Subscripts

a : reference value

o : organic phase

w : water, aqueous phase
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This article concerns with on the dimensional analysis and its application for the
two-phase alternating flow of the aqueous and organic phases in the microchannel. As for the
dimensional analysis, Hellums and Churchill’s method is adopted for the equations of conti-
nuity, motion and the color function which has been widely used in the numerical study. The
CSF (continuum surface force) model is adopted as the interfacial force, and this has been also
widely used in the numerical study. As a result, the Capillary number (Ca) and Reynolds
number (Re) are derived. These dimensionless numbers are applied to summarize the ex-
perimental results of the two-phase alternating flow problem in the microchannel. It is con-
cluded that the segment length of the alternating flow in the microchannel can be correlated

well with Ca under the experimental condition adopted in the present study, instead of Weber
number (We=Ca- Re).

Keywords: dimensional analysis; non-dimensionalyzation; microchannel; two-phase flow.



