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KPR & 13, KRZ2WINL, ZiUctEuiRiEs iR
TLRTCTH 5. ARENRWIKMALT DB SAP (su-
perabsorbent polymer) . 1-23% 1, Hl 2 13HLI Lro> DMk
KEE D S, FEDLIKT) %2 E D 5 TIELHRKM 2 L LT
I TWVS, filllcd, HUBHEHIRFOLER & LT
AL E &7 SAP K FOEAMEDSHET S Tw s Y,
WK PERL 12 B9 2 BAEMETIY Ze it & L TiE, Ry
B2 K Tl 72 S N fIRREEZ R & L, Bl IE
WK PR 2 i & LTl BRI 2 BUEE TR
YR, Kf—D—2 %M BEHE TR ) B 5
EEIE LD PREIN TV 3,
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T BUEEH B3 B 5 —757C, KA TEIc H I D3
1ET % X9 A ZREZ R & U 7 BAEfHT IR
aiEdiewv. LirL, FH EOFE TR L 72Bok
PERLF I ISARDAT 5 K ) IR D %, KEEL
TR U, KA HIBR R SRRy, 22y I 28
L9 25 T TR FENEORNS ED & ) kigEz
Z oz ET 52 L, WkIEOR EEX S E
THETH S, 2 I CRIETE, 5L 2ok
KA XD b1 a CREL, EBOWKER T
BT % Bl 2 A REREE IS W TEHET 5
FEZ 7 RET 2, £/, REFEZ W TEE
FhE2A T, FHEOBEHIEIC OV TR 217,

SAP RIF-DWoKIZ, Ri-WNERDA A IR &R1-2Kii
T BIAD A A VIRED I ko THE S s DO,
BT DERKIEAKEIZOWTIE, HlZ 13 SAP Z KT 2
BT OREZERE L, Flory 12 & - CHEmNIZE AL
STV O F7, BAIRHERY 72 12 SAP K7 1-23%IX
T HKDEREIZOWT O THNTE D, Sweijien
5%, BFRIEICET 2 KPR TWNEICHEELT 2 LK
ELTETMELTWS Y, Lal, RifkTlE, &
RIC X ZRBROBALBHNICE Z BB ICEHT 5
&, RFOWAKIEIT 2587 2 A = X L IEHREICA
#7, Sunitha &A% SAP K% i - 7o FEERASH & O ik
WHWWZERIER D Z2otic LT, BAIRERTRY 72 D oikok
wmEHET S, i, HFonWokE L DR T-REATIO
Wk, IEREEZFHEL, Iz FRmcE T 5
HOBREM & LTk 217,

BAEEBR T, £, WARKED ORI T2 6 R X
N3 % FUE AT lock-exchange il ZF1H& L, fifk
D7 vy MiiExBEOFIRER Y KT 5, KIg,
REFEE AT, H—OWKIERFHKICTERIR >
Tw2EEL, BRICETZROVELET 2HAD 2
r—ADFEZITV, 86N BKE % Eimi & i
5. mEIC, HEEOWAKRER T2 SRS N5 % 1L
R NRIEZET 5 dam-break N ZEFHE T 5, AEfEFE
Brcl, FTroWKEREZZEZ 47— ADFHEEZLT
W, BT D W AGHEEE DIRL RIS O DL B T A T
DRKENE 2 BB ERT S,
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2. BERTFEOME

(1) SREOERAREN EEROHRV

AWZE T, B-1 1IR3 N5 Xk HI2, GiRE X O
ROFEN 2 ERICEHE S A 4 7 =% ETitET
37012, FalBEeVICB T 2EHOEKEEIA C 0 <
C < 1) ZHWTHYEY S - S 2 DU o2
R 2V 3

dp , 9lpu;)

ot o, M
gx“jéo (2)
e a(s;z‘” S
v (o) ®
22T, I, o FESEEERSY, fi 3D 2,
B ThHb. £, p p pldZNZNKIHOARE T

B, BB X ORRE, ;) ERIRH O E =
HETHY, PIAE pBLRu 13 CZHOTUFD X
IILEKINS,

p=(1-C)py+Cpy @)

4y = L= Deati + Cpri 5)
p

22T, FRFO g L IREHEBIRERT. BB, R

@HZE2RXDIRALTHQ ZHVwEZET, DITIC
REN5 C DRI DOBIST AR SN 5,
o " om, ©

A oditEcix, X ) oo h ik (6) % i
HERELTHwEZEEL, K@) »oitHsnkC
£ D HFEFR LNV Tp o p ZHHT 5,

B-1 2R EN 5 X912, AR CEEHEENICE
S N FERIFEROFER L GEIE) 1ok h RHE

Nz, oL TREFRIIITONT, kel
BRICREPHENOBRSFNREGE 2605, kE, K
Gas

Pg Hg > H
Liquid — [ 1-C

Pl =~ —| PH

C |
Solid — -
[
K-1 BE5REHE LB VORE (p, p D TRT g, 11X
FNENEM, WHEET)

A CTIIED AN R RHEICEH T 272, FHEMH
1% 2 RIT, WoKMERL T DR IZ P TE T I iZR
T2 EREL, RTOBNEEIEEL 2\, it,ﬁ%
DELEEIZEMICEEZIN TS L L, BRI

ﬁ%ﬁi@%@%ﬁhh;éﬁ%@%@i%ﬁt&w

(2 HEFIEOHME

A CRET 2 FILOHFIREAZR-2 IR Y. K1
DK - BRTEEE (-2 DT T, £9, Wk
K- DORED & RSN I A2 L ZBLiE L, Sunitha
5D ORUH S OTHER T ORKEZHEE LT, BT
D WK T JE Vabs B X OREE Vswell ZEMET S, WK
K - BEREHER DOWMMAGTEERRE (B-2 OFH) 12k
T, BFRIEEMmIEDOREE & L Tilbi, Kook
PRI E 2 2 BIIRFRIICB T 2585
HOFEDBREMETRINDZ DL L, Wk ET
LR NWIERD 9 b, EBRICET AW vewerr, 7K
WCEET B vgps 7 2 NULEIUERG I OFHE & LT
BET B, 5B, ERAHOIEIZO &L, v B &
W Vgps IERRE I NS HR T ORI LT ERKET .

ki, RFolE, RFolkeoftE, RFEmD
BERSAE DB IOV TUIEKECEE 2 7R R 2
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HIFDRIKEDHETE
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TRDFRETE
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RN
Y
TSR

Y
TRRDFEEDFHE

KDEFERIE DB RAAE
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TGRS <X, $9, aus— METF LTRSS
3 (2), (3) ZHBRMAREICH WTEESL L, JETEE
MEFAE DT H 3 MAC Bk 9 2 v it X
CHENZGET 2. &8, FEHEICE, W& X
D FiE D FERDIHIH T AE 22 C-HSMAC #: 19 2w %,
RIZ, 156 iz v CORDBEEES ¢ BT
HZEfr9. 7728, 3.0 fiondHfEER X, KX 6) %
AIRARERICED S HERL L, 3 XMEED TVD A % —
LD CRRIHZ IR L 72 —J7, 3.2), 3.(3) fiD¥fH
EKEETIZ, C OBFEEIC THINC/WLIC # 12 %2 F]H
L, DUFoJmsrifs b X» 6K A5 v 70
C ZFlIE L7,

n, n+1 n+1
C*=(C" — At { a(caul ) —_C" aul } (7)
T 0x
* n+1 n+1
mﬂzw—A%w%%)—cﬁ% }(&
i) 8x2

22T, BRFn BEERA T v 7, At IZEHEORRZ
AREET. Lo 2RXE, HASEEOERF %2 A
A1 2 REWE AT v PHICKHIEL 2 ETC 0%
MalBEx2fT- 72,

(3) WK - EROFEFE
2.(D) fiCibR 7z & 9, AL CIEEHERER A AL
B N ERIIEBOE RV FEF) 1cX bhREE
N5, HARIICIE, HE L o B SR D INEB I
A2 T3 EA, Z0iMEeLVEEELLEARLTZ
L L7 B3, EINBERL VORI E RS
LR L TCER e VR BRE LB, TG
THRSEM L LTHY 3R VR EojiHE % 3 E
5, £90%, SWAKER IO W THAMREH 72 ) O
WoKkE%FHE T %, Sunitha 5 P 1%, FERITKITED-
72 SAP Fi 712 LT, ROWKBEDERIAEZR L 72,

m kt

—=1—-e"
Me

€)

P Ve
Mp

M,

ST, po BKOEE, V, & M, BRIRE N7k

Solid cells

B-3 K1 & A L DRCE

A L OVHE, M, ZPOKEIORTFOEREZEL, m
& My, % M, CIEBULL 72 TH 5. £/, m. L k3
Wk & WK T 287 X =7 ThH D, Tho
DAEDIR Z I ER TN ATRE e K DIE B & L O
BT DORAKHEEDRE %5, 728, Sunitha 5 7 23
E LT L7 SAP KT D k1%, 0.008 ~ 0.035 [1/min]
Th 2, KX IFRTDERICKITR > T B EAITR
DSOXTH 570, KR CIIB DL Z S, ¥
FRAD ) BARICET 2HE% S, &L, dm/dt D3
B S, /S VT T Ok 5 e RIN B E0ET 2.

dm wa
S

E:k‘(me—m) (11)

Loz 10) £ (1) XD, Bk & 2R FDEREZE
fLZFHHETE %,

RIZ, & DN E T 2WoRMER ol 20 E
TN L 22K EEDOHZ o & L, UToBRAZ
EZ5,

()2 = w1 (r")? = Vgt - V) (1)

T IT, r EBOKER O RT. AL TIE, o=
1, $4bb, WKL 7ZKOME BRI K >THEML
TR OWRIEFE T EREL, KX 12) XD et 2515
L CHIERLF DIZREEL v, (= dr/dt) KD 5.
FEIT D IR K 91T, R TIIR T % M O [E 4
LNV TEHT 2720, B4I1283T X910, HikL#ET
2 B VESR ORI S; & FEBEO AL D £k
So DMNCENAEL 2. HlZI1E, B-41258 L EREDS
B, Syl nd TH DY, FHEELE T EMD R
ELTH S 1ddd £ b, 22 TAUIZETIE, SLICE
FINT0, 128, & S DS, /S ZFU 723K veent
BEHE L, O vy ZERICET DR RIS
ZHMERIEL T 2EMTMOMMEOBERENE LT
HZ2%, Zuckbh, BSIZRT X, r OFEFIC
Ko TREFNIBICHLD AENTL £ 9 &5 (B-5 D V,)
BRI LT Z N TE 3,

RBIC, KICEET BRFRATHEASEMLEE LTEHZ
DU vaps ZHZ D, TARGHEBERE T, Kol

4 - L S1=4d

[

; - S =nd

B4 [kt TcES N hFeEoRAM
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PRANEITRHDBER L E L TE-6 D X 5 ICEET 5.
AETIZa=1 EREL TV EDT, LM X
D RDOADINR Y 37D,

Uswellsa + vabsSw =0 (13)

22T, BRICET 2R TFRADMmMESZ S, &£ Lz, &
(I3 IZFEDE, vaps 1 Vswerrs Sar Sw L DEMEINS,

I+At
B-5 WoKVERL 11 D Ic B 1 2 ZAHDID #7vs

Vswell -~
’

E-6 Wk PbrF2RIAIC 81T 2 W DB R &k

3. HMERBRERLEER

(1) JFEMRKHEH FRIBED lock-exchange it
RETFLOBAM 2GS 2 7:0, ¥ TIFFHHRGERN
WK MED 2 (k= 0) IEATEEIRZEBEE L, %L
B R O lock-exchange it % 514 L C Ozan 5 8 Dt
FHAER L L7, 728, Ozan 6 DR TIE Dynamic
Smagorinsky € 7 )L % Fj\>7z Large Eddy Simulation %
fToTEH, BREICIZ QUICK 2% —24 13 2HWnwT
W5, Fie, AR 28Tt I N b
DET 5. FHEFEOMMEX ZR-7 1287, FHEmE
Dz, zp HADESIZZNZN12H, H TH 1.0
E L, FHEMEIBDOEFRIZIZ non-slip 55 & LT uy =0,
ug = 0, 9p/0x1 =0, Op/dxe = —pg, 5 ATz,
T, gl ZENMEEEELL, g =10.0 &£ L7, ¥
WEETIE, —6H < 2 <0 DFEBUCEEDS oy, MIER
By DWiEZ, 0 <z < 6H OFEBUTHED p,,
KPEAREDS g DVE 2T L, piy pgs s prg DFE
i¥ Ozan 6 ¥ D&M L AHET, 22 1.001 x 103,
1.000 x 103, 0.6673 x 102, 0.6667 x 102 & L 7=,

B-7 1R T X9, IEATBEEESG IR s T
TERES NS, HEERIC D 5 HEERO AR E S
¢, 3B E, EABEKO-UDEZZ D LLT,
¢s = 2D?/s? L% ARFHETIE, Ozan & ¥ DA
LFBRIC D %0032 £ L, ¢, % 0.0125, 0.050, 0.120
L3 —ADEE R, $h, ZREND ¢,
IR % s Ofilx, 0.4048, 0.2024, 0.1306 TH 5,
7B, AEELVEIZETOr — 2T 2400 x 200 & L 72,

E-8 I t/ty = 5.0 BB, FHEFHEE AT
(=30 < 1 < 3.0 DEIHEHFERZRT. TIT, to &
VHpi/9(pi — pg) TEINZEHERETH S Y, ®-8
0, ARZNIZB T ¢, DEPIRKEVIZE, Thbdb,
s DMEANZVIEE 7T Y FOBEINI L Bo>T0 5
CEDHERTES, IR, ¢y DIEAAKREZIZ EEE
Sl IE AT RS B I, s 2 i
Vi REL oo tEzons, /-, “HOHR
iz C =001 ERLY, B9ITRT LI, FERp
R(z1=0)670y F EFTOHEREZ 2, TELY, GLK
ETNOHELHMAX —LPRLLILLHD, G
BFERIZERIiR—H L 2vwdb oo, RKETHSN
7= 70y MLEDOREZEIZOWT, ZDOHHEIEDY Ozan
59 DREE ICHBLTWS Z E2E-10 X b iER
L 7.

_pu gl
non-slip "% g\(
o

o o
BBy
=

o o
o

o @ o

o o o
o o o (=]

non-slip

B-7 FFEfs

-3.0 <20 -1.0 0.0 1.0 20 3.0

(a) s = 0.0125 (s = 0.4048)

-3.0 -20 -1.0 00 1.0 20 30

(b) s = 0.050 (s = 0.2024)

-3.0 -20 -1.0 00 1.0 20 30

(c) ¢ps = 0.120 (s = 0.1306)

B8 FHABENHRAIT DD (¢/to = 5.0)
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B9 70y MiBEDES

10.0

—¢s=0.0125 (present)
—¢s=0.050 (present)
—¢s=0.120 (present)
® $:=0.0125 (by Ozan)
® $=0.050 (by Ozan)
A $=0.120 (by Ozan)

0.1
0.1 1.0 10.0 100.0
t/t

R-10 Ozan 5 ¥ OFIEFER LA FE TR oNL7BY O
HLIE D LR

(2) H—IRKMERFICHT 5 HIERER

B-11 1287 &) LatBEa2350E L, B oWokyE
B 2 BEEER 21T o 72, FHEMEEI: o BLO
oo HIAIDRZ DY L = 0.1 [m] DIEATEEET, BEHIC
\d non-slip & & LT, u; =0, ug =0, dp/dx1 =0,
Op/0xy = —pg, 252 5. PIHIREETIX, FEINDH
X h EFETHKTHELZINTED, 29> h LA TH-
INT0D, REMEFEERTIE, SIS S

non-slip

non-slip

non-slip

A
\j

L
B-11 B DWok MR 1% & Gt R o g

N7 Casel (h=1L1) &, FEBRNICELSDERET % Case
2(h=0.6L) D27 —ARIZOWTCEIHEZTo%. &g,
IRDEEE p,, & RPELREL 1, DAEIZZ 1LZ 41 1.00 x 103
[kg/m3], 8.54x10~*[Pa-s] & L, ZRDEE p, LK
PECREL 1o DAEIZZ 11241 1.18 [kg/m3], 1.86x 1077 [Pa
cs] & L7e, WokWER O LERE v = 20 = L/2,
WIIREEIC B 2P 1%1F ro = 5.0 x 1073 [m] & L 7,
WoKRG DKL - OB M, 12 7.83x1072 [kg] £ L, m, &
k DfEIZZ 0 F4120.0, 0.10[1/s] & L7z, F7, ap 7
DB DI 7 % BN g DAEld 9.81 [m/s?],
A VEIE 100 x 100 & L 7,

B-12 tE®-13 12N F N Case |l BL W Case2 I8
It% ¢t = 0.0, 2.0, 10.0, 100.0 [s] PEIEMERZ R T,
B-12 Tl3, SE4TKITE - 7R 13 P 7Kk 22 WX L
WO ERT TP RONS, /AT, E-13 T,
REFEIRES & & DITKEDNE T, ¢t =2.0[s] IZH
WK FDRADERNEET 2T DR TE 5,

RIZ, B-14 12 Case | BX N Case 2 TEFE I Nz m
DRFIZAL &, SE2ITKICTE > TV 2 5E DO &
LT3R ) THEI N m OFBZN%Z2RY, Case 1
oW TE, K9 THEZONDHIRE T 2582
Bont., —HT, Case2 2 DWTIL, WHEfR ok
FORMNZZZDET 2REE R 270, (9 THZ
SNLHFRE D b m DMEPNS & 2H, +okils
g5 & mid Casel LU m, DIEIICRET A2 &
DHER S Nz,

WIIR BB CRIFELEIR N IS AAAE L 7o K DIRBE DK D
WKk, BZRGIHFLHR CIREI N2 0 2GR T 272 D1,

()t =0.0[s] (b)t=2.0s]

(c)t=10.0[s]
B-12 K 7-0MZaE T 5Kk T (Case 1)

(d) t = 100.0 [s]
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1%

(a)t=0.0[s] (b) ¢ =2.0 [s]

1

(¢)t=10.0[s] (d) t =100.0 [s]
B-13 K2R 2Bk 1 (Case 2)

250
200
150
g
10.0
50 Case 1 (submerged) —o— |
Case 2 (unsubmerged) —#&—
00 ‘ _Given function —
"00 20.0 40.0 60.0 80.0 100.0

t [s]
®-14 m DIRHIZEAY D Hlk

Corr ZROAXTEEL 2.

C _ (Vout + ‘/zn) - (Voout + sz%) (14)
o Vour + Vi

22T, Vou (& 2 IZNCEHE G O[S DAt o FH
AT 2KDETE, Vi, 1320 E IR IR E
NIKDEREERT, 2B, Vo lE, iR ILVOEKE
AV ZHOTHETME LT OAV ZEE L, Zh%ziHEER
BETRLAEDE LI ETRONS, £, VO, VO
EZNEN V0, Vip ODYIHAETH D, AEAEFERRICE
WTVOIZ0 & L7, B-151C Cppr DIRFRIZALZ R T,
Case 1 12DV TIE, C.pp DEIZEZNZ X 5F1FIF0 &
%0, KOBEMEEISN TS 2 ERMRINT, —
73T, Case 2 IZ2WTIE Copr WEDER ESTED,
BRI —4.18 x 103 I L TV B Z Eh 5,
Vour & Vi OHIBHD TP L TR B 2 LD 5,

0.000 )
0.005 HN hd h-i o

& 0010
-0.015
Case 1 (submerged) —eo—
0.020 Case 2 (unsubmerged) —#—
. 0.0 20.0 40.0 60.0 80.0 100.0

t[s]
@—15 Cerr D H#Fﬁﬁ?ﬁ'ﬂﬁ

Ziu, KT ESME T L CRBET 2 B o[k
LV EBRET D10, K-DFRICHE:, BB
AL VRIS U CREBORICHE I L Tw < 2 &3 A
D1IO2THBEEZONS. 0B, MNEFIERITKIC
2o TWLREEIE r OFEHIC K > TR FHEICHLD
AEFNTLE ) BREMUMTEIE (vswen DIXE) B3
W7 K, RTDER L7 /K2 WIS % 721 DH
Wiz fED -0, KFORBGEICED ST Casel T
RL7XIITC, 130 875,

(3) MAMHFHISBERINZIZHAEEFRD dam-
break it

B-16 12T X 9 R EER & e L, WokMER 12>
S SN 3L AVERICRET % dam-break L % &l
B 7o, BHREEEIE o) AAIDORE I D34, 2o HAIDE
SN OMFHEEE L, | =24x103[m] & L7, 72
B, SHEMIZIE non-slip &fF & LT, uy =0, ug =0,
Op/Oxy =0, Op/Oxs = —pg, %52 7.

WIHPREE T, B-16 IZRT XIH1Z, 0 < 2y < 21
2220 < z9 < 51/6 DR TAKDEIELTED, 20
DA DOFEISIZ 22 Tl SN T w5, B, KO
pw & MMELREL 1 DIEIXZ 1241 1.00 x 102 [kg/m?],
8.54 x 1074 [Pa-s] & L, ERDEIE p, &RVERREL g
DI Z 1241 1.18 [kg/m?3], 1.86 x 1075 [Pa-s] & L
7o, F7, a0 HRIOEDAEZITHID 5 EINEE g D
fiEilx 9.81 [m/s?] & U7z, WoKMR 113 21 < 2y DRI

non-slip

2ro w g

© ot
O
O
© O
ol
@)
o
o
o
© O,
S
© o
o
o
Dy
=
non-slip

0Q0@O00000D00O0O0
1

21 non-slip 2" 21

B-16 Wk PR T 2 & O R RIS 0 RSN
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IZB-16 D & ) ICHLE S 1, wld 2.0x107% [m] TH 5.
WIIREBIC B T 2 KD F& 1% rg = 6.0 x 107° [m] &

L, WoKuiOR OB M, 1* 1.13 x 1075 [kg] & L
2. 8, me DMEIZ 7.0 &L, WK H3ICHETL T
IRV R AROW et N G 3% YA i s 25 73 L DR AT S
e L7, FEDL) RS b &, WAGHE BT
%89 A —% k Ofi%z 10.0, 20.0, 40.0, 80.0 [1/s] £ &
LT, 47— RAOEMEFERR 2T, &k, iRE
IV ENIETDr —AT600 x 150 £ L7z,

E-17 7> 5 B-20 12, FHRHEOD 21 < 2y < 41128
\} % C D5 & SR OWoKEE LT m/m. DOFE%
AT, EXO C OFMHEWKT 2 L, k DMEI/NZ»
3L, TCIAKNRZEL, FKZICTOMEAIRHICE
ZKEDMEREL B> Twa I EMRMERTE S, Z
L, k OEIRKECIE ERTOREREENRE &
D, xp =20 fHECR RIS 20k E 2 2 L TKD
MADHEI R TH D LHERINS. B-17 &,
B-20 ki3 3 &, k= 10.0 [1/s] DEEITIZKEH
ZRERET 2 £ T aq = 20 AT TR A DK DR
LTV3DICx L, k=80.0[1/s] DEHFAITIZKIKLT
MBI RE LR 72 15T 21 = 2l fhEDR 723+
BOKZINL, WEZEZATWE I ERbR 5,

RIZ, kZ#BALZR AT —RITB T, WokMh+
[BeRTIRIN S KD E R Mo 2R L 72, 728,
Miotal ' FTETORT-OPKEmMm ZRLEDELbD L
LTEREING, ERITKITE> TV AEADH—kR T

10 w w 10

08 ® ® ® ® ® ® ® ® ® ® ® 08
® ©¢ © © @ @ © © @ © O ©

~ 06 06 ¢
=, ()OO © e @ @ @ @ @ @ @ E
=04 . ‘ 04 s
0.2 02
0.0 : — a 0.0
20 25 30 35 40
xl /1
(@) t=0.2[s]
1.0
® ® ® ® ® ® ® ® ® ® O 0.8
® © 6 © © 6 @ © © O O O 0.6 &
OO e® © @« o 0o 0 0 @ o S
® 09" ; 04 8
02
' A 4 4 4 00
2.0 2.5 30 35 4.0
x /1
(b)t=221s]

B-17 FHEMR (2.0 < 21/l < 4.0) KBTS C BL T m/m.
(k = 10.0 [1/s])

1.0
® ® ® ® ® ® ® ® ® ® ® 0.8
Qe e @ 6 © 0 06 ©¢ 0 0 o 06
(M) e @ ©o @ @ 0 0 0 o TE
r048
0.2
0= - ' 0.0
20 2.5 3.0 35 4.0
.xl/l
() t=0.2[s]
1.0
® ® ® ® ® ® ® ® ® ® ® 0.8
0O ©o ¢ @ @ @ ©¢ @ ©¢ @ © ©
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COMPUTATIONAL METHOD FOR FREE-SURFACE FLOWS
BETWEEN MULTIPLE ABSORBENT PARTICLES

Kodai NAGANO, Daisuke TORIU and Satoru USHIJIMA

A computational method was proposed for the free-surface flows intruding between multiple absorbent
particles on the basis of the finite volume method. In the proposed method, the solid area of the particle,
which is in contact with water, expands due to the swelling of the absorbent particle. The influences of par-
ticle swelling and water absorption on flows are considered with velocity and pressure boundary conditions
on the particle surfaces. The proposed method was first applied to the lock-exchange problem in porous
media, which consist of multiple non-absorbent particles. Second, the swelling of a single absorbent parti-
cle was calculated with the present method in saturated and unsaturated conditions. The basic applicability
of the proposed method was confirmed through the discussions about the front position of the heavy current
in the first calculations as well as the volume conservation of water in the second investigations. In addition,
the proposed method was applied to the dam-break flows in the porous media, which consist of multiple
absorbent particles. As a result of the numerical experiments, it was demonstrated that the flow patterns
intruding the porous media are largely affected by the swelling particles. In particular, it was found there
is a possibility that the total amount of water absorption decreases due to the blocking of the flows by the
swelling particles even in case the water absorption speed of the particles is sufficiently high.
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