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A numerical method of a lattice kinetic scheme based on the lattice Boltzmann method

for incompressible viscous flows, which was proposed by Inamuro [Phil. Trans. R. Soc.

Lond. A, 360 (2002), pp. 477-484), is applied to a porous flow through many spherical

bodies. Flow characteristics and pressure drops are obtained up to Reynolds number

of approximately 5,000, which is defined by the superficial velocity and the equivalent

diameter of the spherical bodies. For time-dependent flows at high Reynolds number, we

examine the streamwise velocity fluctuation at different planes in the flow. These results

indicate that the method is both applicable and effective for the microscopic investigation

of turbulent flows in complex geometries.
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Fig.1 Three-dimensional porous structure.

A, KRR AT EARENTVAS

!
[ 0, 7
O (7)
o, du ap’ O u!
ik « Sy o ¥
Sl at e Oz dz-, +V6.1:5("):C,s’ (8)

ZZTC, Sh=Ujcld A ba—nVTdy, Fommdte
Bovld, kTH5 2615,

u:(é—%A)Am )

AFETE, MANT A= e Az BI T ALCWBEL T

BIEERTRETHE. X (N BLU(B)E, 2heh

FEMmEREOEHREONBEFFER - A b — 27 A HENI

MIBLTwah, Liz#a'> T, Lattice Kinetic A % — 4 % Jjiv

72 LBM 2 & A L, JEIERG R PE R AR O Fid w 8 X TFIED)
% MR = O(Az)? THMHTE A LASb2 B

3. BREICZBOBRMEE H A A L FK NGO 8RR
3.1. M&E

Fig. 112"+ &912, Ly =L. = 09450, % 5B H#H
B - DRI R BT T OEAGEKE 9 @i v
NEEHEL A, WEOHMBELEL D, =0390L, THH, =
DEEDEREIT 6=0686 & &b, PEODLOERL,
(@/La, y/ Ly, z/L:) = (0.21, 0.29, 0.22), (0.21, 0.74, 0.81),
(0.22, 0.71, 0.22), (0.23, 0.32, 0.80), (0.48, 0.49, 0.49),
(0.75, 0.80, 0.29), (0.78, 0.23, 0.70), (0.78, 0.78, 0.70),
(0.80, 0.23, 0.29) T 5.
3.2. BREM

AELE I E T 7% % 1 9 RS R e, #ofbohii

ST RDBEEMGF @M LA, FoWikbETi, ¥<Xha L

BER&M4 MLz, BARME T, BER LCi#ED 1
o BEL it hER biw, 22T, Wik, ok
B, BEUAO-ROKBWT, #h o[ FHIZIE 2K
HiEE o hul g, )JEI'IH:(i215($|ifk03}1"ﬁl‘lié‘.5}"&mb‘f
Al L7z,
4. SHERREEE

Fig. L \ZR TN oatsiz LT o ) 7o 72, skt
@, y, 2 HINZF 2 146 x 138 x 138 8 o 37 7 5T 12 47 5



® Present
- — Ergun
; 2
9‘_'_. 10 --- Bruke-Plummer
g1
5/ 10
(-9
il
L

v 1-¢

Fig.2 Pressure drops versus Reynolds numbers.
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Fig.4 Velocity vectors at Re = 1,478.
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Fig.5 Velocity vectors at Re = 5,292,
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Fig. 6 Velocity fluctuations (left) and their power spectra
(right) at three different points for Re = 1,478. St is the

Strouhal number St = FL, /iiin, where F' is a frequency.
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