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er/fictitious domain method ) BLHA 7 AW 5T T ik Reynolds 0T HLFUR A TTREAT M, 45 Hh LR
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Table 1  Five cases in single particle sedimentation

case 1 case 2 case 3 case 4 case 5
particle radius r 2.5 2.5 2.5 3.75 5.0
initial position (x,y,z) 16,495,10 11,495,10 4,495 ,10 5,495,10 14,495,10
20 500
400
154 .
N 300
L 104 .......\..\._.._!»,:’»;_—,_—__-, e v,
- . case 1 200 /
------- case 2
s case 3
-—.—-—case 4 100
case 5
0 — T T T T T T T T 0 100
500 400 300 i 200 100 0 05 10 15 20 'p,
Vi
(a) VLFEHLT (b) ZHERERER T 1
(a) Sedimentation trajectory (b) 3D sketch map: case 1
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Fig.4 Sedimentation trajectory of one particle
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Fig.7 The 3D sketch map of two particle sedimentation trajectory
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Fig.9 The velocity of two particle in the DKT process( case 6)
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PIHSAHEIN Re = 1. 05, 5 T80 1 ~3 AR AN sl DU, /NUAE AR R i) o 82 T IC o 3
JE AR ZL, 5 AR S, RIBORE 412 3132 B2 B0 TE B 03 B 2 05 BUBIURL 22 8] 1) B 15 1
WM, PN FURL 1Y) fe TR AN P B A2 5, KORE (r =2.5) MY ERIT AL 1 ~3 A
[7], SCHk A 0 #0a8 Lagrange 7€ 1/ J $81 [X 38{ /7 72: ( distributed Lagrange multiplier/fictitious
domain method ) Xf DKT i3 FEHEFTBIUBF 2T F9FRIE ") | kb F =448 T Boltzmann J7 AR 15 2]
AR 25 R SCRRAGE 1 2518 2 — 2.
2.3 tHEEZRHNERIEF TR

AT XL AR TR LA B OBURURL R (UKL ELAR L = 1. 0) M DTREAT A #EAT 4L, AT Uk 31
DKT 3 & 858 2 kAT, I I 1 VR JE =X DT R B , ) i 7R AR vk & BT TC e
B TID 11%) R PR RS A7 JURE A ) e o S T W . — A T ) RO B R 201 50020 (XYZ)
WURLEA r TRy 4. 25 BRI B 1) TAL B E T .

TH 8, BRI ARG AL B I [ 15,1 495,10 ] FI[ 5,1 485,10].

THL9:  BURLEIWIAG A E B [ 13,1 495,10 ] FI[ 7,1 485,10].

DU 1) = AERADSE Ros AN 10 s, B al DU H TR0 IR eI = X iy
BRI TTREBLG AT LB R JT I P ) FURL- UL AR B AR 0 45 2R SR TT R S0 190 i Wk AR A e A2
) AL -8 A FURL- FIURLAH A FH R 52000 Gk RS 435 SRad mT LA & R, RURIORE 1) e A LR A
PR — A ORE B8 R AE oy — M URL IS T8, BIOFECRE ) () 3 BT 8652 T AR/ | JORE AT
AR FHAE A TR TP G , T U — 8, Rk FI R R AR

S AR RUBURE TR e v ) JORE 22 [ |, UKL O 0] ) 3 18 L2 R ke e 3 32 ) 72 A
A FEANE 11 Frs. BT pa] DU Y BORL RS 7E y J7 8] B R BERTEAN 8.5 (= 2r) , IXUESE T
AR I ARG E A B Al ) 1) 3 32 R e i 8 A R M A2 A I R KB T 0. X
R T 1T 1 5 1) 5 A o] SO 1 A . AL 45 R v i v L i 3O LU T 114 e 24 (0 o 3
U, 7 - 0.018 7. P\ 2. 1 5 BUIBURLITT R A A 5T Hhml IS 3], X TR T 20x20 AR TR A8 Hh it
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Fig. 10 The 3D sketch map of two particle sedimentation spiraling trajectory
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Fig. 11 Simulation results of two particle sedimentation with equal diameter( case 8)
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Fig. 12 The regular sedimentation process of particle cluster(49 particles)
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Wi (r=5.35,d/L=0.267 5) TEREE T 2020 (AP AEE H 1) B 0TI S -0. 017 2. IibAb
ST 25 S AT LAY B b 2 3, RV OR A SRR ], n SR A00RE A 9 23 (Rl B[R] BT 32 200
R AR . BRI, A% T Boltzmann 7735 0] LU I 5 JURLAFE (1) 223 [a] 44) 78U A5 £b X 0 3
2 IR | SRR 6 TN TRUBURE- 3t (4 AH B4 R LA JCBR A ABr A Ak v kL ) SR 4R 17>
SRR L.
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WEIEOUT , P BAE AT AR AT #2258 ok, S J0RE AR B B8 /N, BURSR A B



S HYERETE R R OB TR B R E 1081

YRR A7 32 A, A2 DL TR 0K 3744 2R SR 1T 22 U AH AR A 007 SR A b AR B 3l 2 R v
(), 78 R ZHUE L AN REGRAT R . — SERF 7T 35 X 22 (4 AH B 7 T A Be AR ) HEA T T A 6
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Numerical Simulation of Particle Sedimentation
in a 3D Rectangular Channel

LIU Ma-lin
(Institute of Nuclear and New Energy Technology, Tsinghua University,
Beiging 100084, P. R. China)

Abstract: The 3D lattice Boltzmann method was used to simulate the particle sedimentation in
a rectangular channel. The results of single particle sedimentation indicated that the last posi-
tion of particle was along the center line of the channel, regardless of the initial position and
the particle diameter, so as to the particle Reynolds number. The wall effect on the terminal ve-
locity was in good agreement with experimental results quantitatively. The drafting, kissing and
tumbling ( DKT) process was reproduced and analyzed by simulating two particles cluster sedi-
mentation. The diameter ratio, initial position and wall effect on the drafting, kissing and tum-
bling process were investigated. When two particles with equal diameter sediment in the rectan-
gular channel, the periodical DKT process and the spiraling trajectory were found, the last equi-
librium configuration was obtained from simulation results. Also, the interesting regular sedi-

mentation phenomena were found when 49 particles fell down under the gravity.

Key words: sedimentation; lattice Boltzmann method; particle-particle interaction



