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Lattice Boltzmann simulation of solid-liquid multiphase flow in microscale complicat
ed geometries

YOSHINO, Masato
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A new numerical method for solid-liquid two-phase flow based on the lattice Boltzm
ann method is developed, and applied to the motion of a deformable body in microscale complicated geometri
es. By extending our previous work, we investigate the behavior of a non-spherical body, e.g., a biconcave

body such as a red blood cell in viscous fluid. Also, we simulate the motion of a viscoelastic body in co
mplex channels with a constriction. From these results, it is found that the validity of the present metho
d is demonstrated, and it can be a promising numerical method as commercial software in the future.
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Fig. 2 Timevariation of inclination angled s

00000000 ROODDODDOOOODDOO
00 @O000ooooooooooood
00 Re=0.02506=0.075 0OO0ODOOOOO
O000000000000000N =y &/
MpOOOODOOOOOODODOOOODODOO
O000p =0.00AXx00000000000
O0p g 00.10n 010000000000
O000o0ooooooooooooood
oooooo
00000o00do.1 On< 1000000
O000oDooooooooooooood
O0000oo0oooooooooooood
00000000 0oO0ooDoooooo
O0000oooooooooooooood
Oo0ooool.o000000000D000
O000oDooooooDooooooood
O0000Doooooooooooooood
000000 tank-treadingD O OO0 OO0
000000000001 <n<1 00000
O000OnUO0OD0O0O000D0DOO000DOOO
00000oo0ooo0oooOoooooood
000000000n=0.100000000
O0000oooooooooooooood
oooooooooo

00000001 OnO100000On =0.1
0000ooooooooooooooDood
O000oooooooooooooood
Oo00o0oooon=1,2,4,6000000
0000 be.00000060000000
000 Fig.1000 Fig.20000000O0O
O0000oooooooooooooood
O000oDooooooooooooood
O0000oooooooooooon



0 20 10 60 30 100
(;I-"r‘ $r-lb)/2 R

Fig. 3 Trajectories of the centroid of the body for n
=0.1,1,and 6 &t Re=0.28
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Fig. 4 Overal view of computational domain.
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Fig. 5 Time variation of deformation index 7.
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Fig. 6 Time variation of velocity of viscoelastic body
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