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ABS1IRACI: ‘This study describes a smmulation of two-dimensional bubble forming and motion by the Lattice Boltzmann Method with
the phase field equation. The free energy model is used to treat the interfacial force and deformation of binary fluids system, drawn
into a T-junction the micro channel. A numerical simulation of a binary flow in a cross-junction channel is carried out by using the
parallel computation method. The aim in this investigation is to examine the applicability of LBM to numerical analysis of binary fluid

separation and motion in the micro channel.
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Fig. 1 Direction velocities in D2Q9 model
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Fig. 2 Numerical Simulation Model

3] Driven-Cavity #50] tsld $X)8)4& s4en ol 6t
€0 2 crossjunction '@ W&} Droplete] ¥4 3 AFol o
& A4S s 54E 1A

2 RSZY U A L

21 RE2Y

Fig. 2& & d70A AH8d f529S Jehd Aok )
do] e crossjuctiono]® z—3ke] main Afde F
200pm, y—43F<] sub AL 200umelt}y. ¥ AFlA Add
o] droplete] A ¥ A% FXFoZ Hotstr] 8t z—
wekol QIFME fAl A7} Uine] £=2 fd=n, y—
g QlpolME 44 B} Ving £52 27 fYse Ao
gk B dFdMe B39 501 AMEHAOH rlojlag
Ad e A5y "R Holszste 433 e S
M il=g

22 FX|5lA 2y
2.2.1 Free Energy Model
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2.2.2 Boundary Condition
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2.2.3 Parallel Computation
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Fig. 4 Processing Elements distribution for {(a) driven cavity flows
and (b) Cross-junction channel flows
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3.2 Cross-junction channel flow

Crossjunction g W}¢] binary flowe]] gk
3 A #Helgzgst uElE A7l HAdA py=ps=1,
7, =7, =0.7883, I'=12, =005 a=—b=—0.05, c=1,
At=12 FQom AxAE 2+ PEo| W34 25 500|th.

Fig. 6& main charmel®} sub channel®] 743 HEld
g2 Ag U9 droplet EAS v¥l@E ZASE main xjd3
sub A9 Y7HEo] o 1:69 F-¢ol dropleto] FHHE
& % Uk

Fig. 7-& Uin=0.005, Vin=0.032 F-& wW¢] droplete] 34
He #38S ARk W] met £ARARE Aot droplet
9] ¥Ayo] F71¥oln WAJH droplete] 77T 4TS &
& 9o

A4S 9

4 4 =2
B AFeA Free energy 29g A3 Lattice
Boltzmann H3} W3 QA47HE 0]8-3}4 crossjunction

Ad e droplet §Fo g FARAE FH3Ac)
HEAWZIHH 2= HFE A% 2D driven-cavity #
ol g sidAe A AT7ATHeG F dRFH o
olZiE AR HAWP A% HEINIYY FEANE
el & 4 Utk =¥ crossjunction s Ul 9] droplet
q4d 2 2Ee 97 &5 A gEIH AL
droplet& F7]3oln T3t AT A& Jehdch

z 7

£ 47 EAA4EY ST TEANE A% A
o2 FYPHAAS.

(a) Uin=0.01, Vin=0.02, im=25, jm=50

(b) Uin=0.01, Vin=0.03, im=25, jm=50

(©) Uin=0.005, Vin=0.03, im=25, jm=50
Fig. 6 Formation of droplet for the inlet velocity

Fig. 7 Formation of droplet, Uin=0.005, Vin=0.03
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