53 10 2004 10 Vol.53 No.10 October 2004

1000-3290/2004/53 10 /3389-05 ACTA PHYSICA SINICA (©2004 Chin. Phys. Soc.
*
+
310027
2003 12 26 2004 2 10

PACC 4630P 4610 8220M

1. . Dmitri Volfson

™7 Chen : . Jenkins 7

Tasi

Tasi

uniform
dense flow two phase flow

accelerating gaseous flow
Savage ’ 1
1.2mm

1.00 £ 0.02mm
1.5m 0.4m

" 10274071 “ 863" 2002AA84ts06

T E-mail baodesong@zju. edu. cn



3390 53

pizaAn|
0.5° 15°
20°
3.
20°  50° .
Q =
©ovR
S = pURt . o v
t R
* R i
Socpov. 30°
pi A ’
‘/J‘ﬂ_ﬂ
3
#iR 20° 30°  50°
/
y-
20°
.
iympiibicy
b 1.0+ . v
1 T v
0. 84 y ““v‘" v
100mm 1.0m -5 ,
& 0.6+ .
® :
z ] :
1.00 = 0.02mm 0. 4+ :
10 1 v .
0.2 v
4 T T T T T T T T T
0.1mm 0 2 4 6 8 10
0.2mm 10mm B KA AR AL E
-4
0 & 2 1.0mm

30°



10

3391

FEXTATRE A

HEXT AR 2

6

BIERAE AR AL E

20° 30°

50°

7 A
| . ¥
g ; K N
5 / L
LA -
- 4 Nk
A : A
"o Yy N
N A
7 N [
1 R
2 Y
i Ry
I i
B o
L v,
it
T T T T

30°

(@

HEXT IR

3

4

OB RFE AR AL E

(©

3

4

5

R A AL E

Savage

a b
60d 70d

30°

1. 14
1.0-
0.9-
0.8-
0.7-
0.6-

HEx g 2

0.5-
0.4
0.3:
0.2

90d d

50d

60d

30d

70d

(®)

50d

40d

1. 11
1.0+
0. 94
0. 84
0.7:

LibOp T

0.6-.
0.5-
0.4-:
0.3-

3 4
B RAE RUAR B

50d 60d 70d  90d

4 6
By Ko KA 2

10

50°


Absent Image
File: 0


53

3392
L 14 A B
_-A__C
1. 0- QAAA“AA
Goodman s > ﬁll" \\A
ﬁ 0. 84 I )
:‘)ﬁ-‘ J Lf ‘l
l £ 0.74 I \
2 ' ; \
= 0. 64 ‘,‘ \\
] { i
0. 5 ! \
x = AcoshLX + C ol I
2 1A A
:_M(%coshLX+iCX2)+ E 0.3 T — T T
© \L 2 0 2 4 6 8 10
X l B RAL AN L
K v
ACE 5 20° B
£ c
L
v y
pET K I Goodman
Sece v Peng ’ LGA lattice gas automation

g
k =AcoshlX + C

2
v = — E%M(%coshb\’ + Bsinf- X’
|
+ ECX) + F.
30°
20°

kK =M x 2cosh2X + 2 5.
v =N x [ ~0.86 x cosh2X/4 +0.1X°

+ X0+ 2.05] .

Voo
30°
kK =M x 2cosh2.5X +2

v =N x [ ~ 0.8 x cosh?2.5X/6.25 + 0.36X°

+ X 4 2.05] )
45°

30°  50°



10 3393

1 Chen W HouM LuK Jiang Z and Lam L. 2001 Phys. Rev. E 64 011306
061305 5 Savage S B 1998 J. Fluid . Mech . 377 1
2 Xu G L et al 2003 Acta Phys. Sin. 52 875 in Chinese 6 Dmitri Volfson Tsimring L. S and Aranson I S 2003 Phys. Rev. E
2003 52 875 68 021301
3 Bao D S et al 2003 Acta Phys. Sin. 52401 in Chinese 7 Jenkins J T and Richman M W 1985 Phys . Fluids 28 3485
2003 52 401 8 Goodman M A and Cowin S C 1971 J. Fluid . Mech . 45 part 2 321
4 Tasi J C Losert W Voth G A and Gollub J P 2001 Phys. Rev. E 65 9 Peng G W and Takao Ohta 1997 Phys. Rev. E 55 6811

Effect of boundary on the two-dimensional inclined
channel for a dilute granular flow distribution*
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Abstract
We have investigated experimentally the two-dimensional flow of stainless steel balls through a smooth inclined plane and
between two parallel plates so that the side walls are rough and the inclination is adjustable. It is shown that the dynamical
behavior of the dilute granular flow is different from the Newtonian fluids because of the energy dissipation. Compared to the
viscous fluids the velocity profiles of the granular flow are more blunted than the parabolic form and the density profiles are
nonuniform. Near the side walls the density is higher than the center of the channel. The distribution of the density is
influenced by increasing inclination and the width of the channel. The transverse distribution of the granules in the channel is

affected chiefly by the density distribution.
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