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Extended finite element method
Global enrichment function
Strong discontinuity

Sign function

Weak discontinuity
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Interpolation function
3 Node
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Fig. 1: A typical problem domain.
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Fig. 3: The schematic of the problem geometry and boundary conditions.
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Fig. 6: Plot of Uy/U+ vs. x-direction of the flow geometry with different Carreau-Yasuda model parameter, A, compared
to the results reported by Shamekhi.
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Table 1: Physical properties of constituent phases.
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Table 2: Comparison between the errors of results obtained by XFEM and FEM by changing the number of the

element.
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Fig. 7: Comparison of the deformation parameter obtain by FEM and XFEM with Ca=0.8, Re=50 and »~=1.
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Fig. 8-b: Temporal evolution of velocity field inside the
droplet for Newtonian- Newtonian systems with Ca=0.8
.and A=1
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Fig. 11: Influence of initial radius on steady- state droplet deformation in Ca=0.8 and 2=1
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Fig. 12: Plot of Dss vs. R/H with different viscosity ratio (A) at Ca=0.6 for N-N system.
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Fig. 13: Final droplet shape of Newtonian-Newtonian
system at different viscosity ratio and Ca=0.7
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Fig. 14-b: The effect of power-law index (n) on the
steady-state droplet shape in nonNewtonian-Newtonian
system with k=0.1, Re=1 and Ca=0.5.
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Fig. 14-a: Plot of droplet deformation parameter vs. time
for NN-N and N-N systems with Ca = 0.8.

Jbew 5 Blyoul e Byre 1 go0e Jlade (V) adayl, jo oS

Wb axly jlade b ply sae cpl aS Sy aws oo lid 1) g
S5 S Jlw o Cons & o] 20l b g (5 518, S Sl
e dedie iSu )0 a5 a5 las Lol valgs Lis g3 Sl g yud
e 5 4855y oS 1 Jlac! allB 5,8 Jas et o)1 T
1y oskad 58 ess JWoile p sl cnl anlllae 5 'L slagl >
15 g e abanly s 5 B by Jlesl b 1A sl e s
o 5eei ol Jsb 5 o & ealind o 0 cilie slaa
4 j9Smg et o 955 Joo b Billas 55 (G2p 5 50 S )
oS Sy 3 e olin (GINVE S8 505 o S Jlow
ol able| 59,08 5 T Dglaie dilelw g0 lawgi a5 1) SGg
e &S Sl adeiie idgy 4 (@I S 5laes o lis el
RENCRE U IPVISIRENEE N RN RIS e
orgSae abal) abavly 4yl (pl s aiS oo (o 1) (6 Fogamme Sy
ol (S (5925l Slaailabs ;5 a5 (LB &5 g 4 jsSuny Gl
2 39y IS 5 (B 2 Gl b easlals ! 5 sl oo

O oyl e (205 sl (slodis 95 g S [0 il 3381) pu il 518

1 Unsteady state



0.8 ‘ . :
o n=0.4 & k=0.1

0.7 * n=0.4 & k=1

9 n=0.4 & k=10

0.6~

0.4-

0.3+

0.2+

01933 1 1.5

2 2.5 3 35
Time(s)

Pt 6 53 (g (S g e i S 12 058 (S 058 et Gl ;o K g Rl G NS S

Fig. 15: The effect of index (n) and (k) on the droplet deformation parameter in nonNewtonian-Newtonian system with
Ca=0.6.
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