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A computational method was proposed for the free-surface flows between multiple absorbent particles on the
basis of the finite volume method with the collocated grid system. In the proposed method, the swelling of
the particle due to the water absorption is considered with the velocity boundary conditions on the particle
surfaces. The proposed method was applied to the dam-break flows in the porous media, which consists of
multiple absorbent particles, to confirm its applicability. As a result, it is demonstrated that the free-surface
flow patterns are largely affected by the swelling particles and that the flows between particles are possibly
blocked by the swelling particles in case that the water absorption speed is sufficiently high.
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Fig. 1 Computational cells and multiphase field con-

sisting of gas, liquid and solid phases
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Fig. 2 Handling of gas around particle surface
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Fig. 5 Distributions of C' and m/m, (21 <z, t =0.2
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Fig. 6 Time histories of myota;

NEZENRIDL ) BERPEULFEERZLEZ6N0S.

Fig. 6 12, ZfLEESEOPIKEE LT, FRFD m %
LAY miia DRBIZELERT. Fig 6 IIRSNL3
£918, t=1.2[s] BIFETIE, k=80.01ZKT S miota D
EDMLD r — A HRTNS K ooz, DlED X 9 i, Wk
PRI IS X 2 WokElE, R DWAKEEZ TR, Ko
MBI DZE I L 2 70— R — v s EOWELZIT 2
2 ERRRDOBMER R TR Sk,

5. &bHIC

AWZETIE, anr—MaTeHe 2 GREREICLD,
WKL T2 & R & 1 5 S FUEHIRICIR A S 5 B il
DEEFIEZ 1T o7, Z DFER, SIEERETOWIKE,
BT OWOKFHIE 2T Tle {, KT DRLEPWBE O LI &
270 —RY—v R EORE RS I LRI NT,

SE R

1) R, ILHE=, BEISE, MR A 3 XotH bKIRIuC X
2 PR O BAEMRE (3D MICS) DOFRE Lo, 1ok
HAFHE B, Vol. 62, No. 1, pp. 100-110, 2006.

2) Sunitha, K., Sadhana, R., Mathew, D. and Nair, C. P. R.:
Novel superabsorbent copolymers of partially neutralized
methacrylic acid and acylonitrile: synthesis, characteriza-
tion and swelling characteristics, Designed Monomers and
Polymers, Vol. 18, No. 6, pp. 512-523, 2015.

-P02-19 -



