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1
1.1 Boltzmann
Boltzmann Boltzmann R
(91
filx+ e, t+ At) = fi(x, 1)+ Q(fi(x, 1)), (1)
ei l > Q(.f.i(x7 t)) k4
(1) [9]
Q=- (VT)(fi-fiY, (2)
fil , T , Boltzmann (3)
ng, Maxwell .
2
F= Quil 1+ eru+ %(ei-uf— 3t i= 0, - n, (3)
c 2c 2c
w; ,c= Ax/ At P u 5

P= Z‘fi, u= Lplz‘fiei' (4)

i

Chapman Enskog R , NS 9] s
V= [(’At)/6](2T- 1) (5)
D2Q9 1 s two= 4% wi= 1/9(i=1
~ 4);wi= 1/36(i= 5~ 8¢
1.2
2 [7] 2 2
e, 6 s fy,/(x, t+ 1) = fi(x; tc) - ZBi(ei. ub)a (6)
to S B =
.‘ L] “l (3/(202)) gﬂi, uO b ub ubz uO
+ Qxxp, Q ,Xp= x+ (1/2)ei— x0, X0
¢ ¢
' “ ' 13
1 e; 5 X
Flx+ (1/2)ei,t| = 2ei(fi(x,t.)— Bi(e;*uy)), .
T\ x+ (1/2) e, t| = x, x F* (7)
Fr = ZF(H (1/2)ei,t], Tr = ZT(“ (1/2)ei,t]' (8)
1.4 Reynolds

, Reynolds  Rer, 110l
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2 3
lg(Rer) = a1+ aw+ aszw”+ aqw’,

(9)

Car=- Q81824— 0.556 8%/A, az = 2. 41277+ 1.546 T4/A — 0.538 72/A°, az= - 0.205 6
- L347 14 A+ 0.656 96/A%, as = 0.823 43— 27a/64— 9a2/ 16— 3ay/4, w = lg( CaRet)"?,

CaRet = TPARAY/(21¥), d LA , A = 100, AP
., P , B .
1.5
2 . : .
) I, y
Ip+ mivi= mw, (10)
- Ip+ mava= mzv/z, (11)
B , D , 1.
2 , « » .
h=— ”_21;”1&’ (12)
vy — Vip
k ( k= 1), 01, vy
, 3 , I 2
I - mi(l1+ k)(vy - vl,;)_
1+ mi/ m»
1.6
; : . (8
: (10)~ (13) ) .
2
) -Y , X ,
, Y 15D
10D+ D
chi ' ( 10) Rer Vi
D/ Vr .
2.1
D= 15, 8D, 8D x 25D*
, , 3 . Y ,
. ° Y ,
. Re = 7. 32
2.2
s Re

2.2.1 7~F] Re 89t T%

(13)
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(a) Re= 285 (b) Re= 466  (¢c) Re= 7.52 (d) Re= 17.14  (e) Re = 0.87
5
, W 8D, x= W/4
2D, 4 . Re 0.1< Re< 20, 5 Re

Re
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2) Re , R ,
) 5(a) 5(e) y
3) ; 5(b) .

x/D

(b) Re = 4.66

z/D
x/D
O = N W B O Q9 ®

(c) Re = 7.52 (d) Re= 17.14
6
( , )
5 Re |, Re = 17. 14 ,
6 4  Re . Re
: , 6(a)~  6(d)
; Re s , Re s *
7 4 Re ( )

DX DY * Re , ,
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5(a)

7(a)

; 7(b)

; Re= 4. 66

7(d)

DY

DY

DX DY

(b) Re= 4. 66

(a) Re = 2.85

(d) Re= 17.14

(¢) Re= 17.52

DY DX)

5

2.2.2 Az ER

Re = 7.52

(- 2D, 4D)

(- 2D,2D)

1 c),

6( c)

20D

(- 4D, 4D),

Re= 7.52

10
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Simulation of the Sedimentation of Two Circular Particles

With Collision Considered in a Vertical Channel

WANG Ye long

( Department of Mechanics, State Key Laboratory of Fluid Pow er Transmission and Contral ,

Zhejiang University , Hangzhou 310027,P . R . China)

Abstract: D2@Q model of Lattice Boltzmann equation method was used to simulate the sedimentation
of two circular partides in a bounded two dimension channel. The characteristics of the sedimentation
shows some periodicity for the Reynolds number Re chosen, 0. 1~ 20. The larger the Reynolds num-
ber, the stronger the interaction between the two partides and the larger the transversa displace-
ments. For large Re, the two partides leading alternately; for small Re, the initially leading particle
will keep its leading position and for moderate Re, the initially upper particle will get leading position
and keep it. The influence of the initially relative position of the two particles on sedimentation is
small. The width of the channel worl t change the characteristics of the sedimentation as a whole,

but will change the period of the sedimentation. The wider the channel, the longer the period will be.

Key words: lattice_Boltzmann equation; sedimentation; collision; circular partide



