OABHEEATIARER BANFEESR

P02-18

TARER F23MIGANEY VRY U LEEHMES (2020%5A)

IEBRZ R FRIBE Z BiB9 % Non-Boussinesq BER O EERET

Computations of Non-Boussinesq Density Currents
between Multiple Non-Spherical Particles

HIth SER (0K - T) Jak KH (50K - ACCMS) 4B 4 (50K - ACCMS)
Hiroki TANAKA, Graduate School of Engineering, Kyoto University
Daisuke TORIU, ACCMS, Kyoto University
Satoru USHIJIMA, ACCMS, Kyoto University
E-mail : ushijima.satoru.3c@kyoto-u.ac.jp

This paper deals with the computational method for the density currents between multiple non-spherical
particles with a phase-averaged model, in which no empirical formulations, like a permeability £ and a
drag coefficient Cy, are needed. In addition, density currents caused by wide range of density ratio can
be predicted reasonably since the Boussinesq approximation is not used in our method. The numerical
experiments were conducted to understand the influence of the cell-porosity resolution R, which is defined as
the spatial resolution of the fluid cells against the volume that is not occupied by the solid particles.
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Fig. 2 Computational area

FTIXERD 10 [mm] DER% 8 f, Fig. 3 @ & I ICACE
L, 3 > h DFERHK 2% 049 OFEMFDD & OhMkiIE L
NDY A RBREZTHET — ADBEERETo 7. &E,
li, 12, I3, RI1FZNZ4 20, 20, 30, 10 [mm] & L7z, &
W Tl RIS N T 2 52 VOB IE 2 R TR E L
T, WERD TRZELE R 23, R BXRATREINS,

d3e
A= Koboibn )
ERcBWT, @ BRFREE, Az (=1, 2, 3) 1FKTTH
DHFELNVIETH S, LHDOIIICL TEHEI NS R K
500 2>5 60,000 & 7% % X 9 HBHIPACTHBE LV A ZE2EZ,
ZNEN =25 [s] $CEHEEITo%.

Fig. 4 IC R = 30,882 £ LB HIC/E o N t = 048
[s], w2 = 3d/4 12K T 5 C DIAiZRT, Fig. 455, 5<
z1 < 15 [mm] OFEEIZE T ERHAFE L, (KEELE
DB Z A6 EHICBRIN T RTFDHERTE
%. %7z, Fig. 512, RTHENOEREELLSEDORAE H;,,
DIFHIZEAIZDWVT, R ZEZ&FETHoNERE
RY, ZIT, Hin \FEHRTEIENIC BT 2 5 XA DR A
B Viotar & 23 > b ICB V) 2 IE R DORIER Vi, ZHW»
Ty Hin = Vin/Viotar EEFINS. Fig. 50056, R
30,000 Z#Z 5 L §HEX NV ORIEDS H,,, ORIZEIZS
ADWENT NS I ERHERL T2,

RIZ, FREHY 5.11 25 6.27 [mm], H8EH 6.73 25 8.50
[mm], EfEHY8.75 225 9.42 [mm] DOHPHTIIRDEEL 5
4 T O IERIBR % A5 128 16, Fig. 6 D& HICHEL,
SeLFRDGIHR % t = 2.15 [s] £ TfTo72. Fig. 6 IcBWT

10 15

xy [mm]

Fig. 3 Arrangement of Fig. 4 Distribution of C
8 spheres (t = 0.48 [s], 2 = 3d/4)

TARER FE23MIGANEY VRY U LEEHMES (2020%58)

0.6
05
0.4
E
03 —R=4822
—R=3860.3
0.2 —R = 13,449
01 —R =30882
----- R=60317
0.0
00 05 10 15 20 25

t[s
Fig. 5 Time his[t]ory of H;,

BT ORISR TTEIRDE N ZRT, £z, 23 > h OZH e
12 0.53 THH, PEOVIGMHE 7.7 [mm] ZRFRFEJ L,
li, l2, I3, RIZZ0ZFN38, 38, 57, 19 [mm] & L7, #i
HEFLE LT A ZI2OWTIE, BB - ToBEHcIHE W T,
R =31,086 £7% 5% kI ICHEL. Fig. 712t = 0.5625
8], z2 = 12/2 128 B C Dfi%kRT. Fig. TH»o6b2 5
X 9IT, AEEFRTI, HIRAIRE b TR IR R
DA T 2EALPEZR S 1, IR 3 Zoneiinosdk
IR OEME B c R ET 2R E o7z,

57.0 1.0
47.5
38.0
P o o
e \.

0'00.0 9.5 19.0 28.5 38.00'0

Fig. 6 Arrangement of x, [mm]
Fig. 7 Distribution of C

(t =0.5625 [s], 22 = l5/2)

128 non-spherical par-

ticles

4. Bbbic

KT, JE7 2RV EEROGETIE LM T
JAZHED  Fidk - BAHEEIE TR 2 VT, IERRIER
BRIz BT 29858 X KEA R OWBEE 21TV, JENTT
3 RIC NS EHE 2R TEIR DRIBR CHeA:$ 5 2 & 2R L
7. AT, AR ClE L 723184l R %9 30,000
DB U, FAE e L A XERRRIC S 2 2
WL NITELILRMERL .

SE

1) HEE—, 5, BEKT, FARA—H  EROBHEEIHEICE
32 7Y %A 7EMDELE, i, Vol. 34, pp. 87-90, 2015.

2) 4B, WA, R 0 3 KoaH KR b o8& £ ) 1
BRI ASESY 2N 2 BUERE, TR B, Vol. 64,
No. 2, pp. 128-138, 2008.

3) ML, B4R, 2FEAE © AR - O RIBRRAG I RIC B ) B Ik
M - Z2MaRRE DS, LARERHCE A2 (JBHI%E), Vol. 75,
No. 2, pp. 1.269-1.276, 2019.

-P02-18 -



