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Abstract: In this paper air and inert materials are treated as continuous phases and disposed with Euler method slen—
der particles of straw are considered as discrete phase whose movement tracks are traced with Lagrange method and so a
model of part phase of solid is found. Afterward the fluidization behaviors of mixture of slender particles and quartz
sands in a fluidized bed were simulated. It is found that there are evident axial increases of number concentration of slen—
der particles from the central regions to the near-wall regions in the fully-developed regions the number concentration
of slender particles is identical to the initial number concentration of slender particles in entrance of the riser the orien—
tation distribution of fluidized slender particles has distinct tendency and the number percent of slender particles with
small Nutation angle is dominant.

Key words: slender particle of straw fluidization characteristics mixture of slender particles and inert materials model

of part phase of solid

45

89

1 2011-04-28.

. E-mail: nnucj@ 163. com

44 —



1.1

1.2

1.3

Mixture i o; 0 1
i . Mixture
( ) . Mixture . .
. Mixture
- Fluent6. 0 segregated solver
10
dp
9Pm . - 1
P 0 - () =0 (1
u, /(m/s) .
2
Z a;p;U;
u, = (2)
pm
pm /( kg/m3)
2
pm = z aipi' (3)
i=1
Mixture
Spa) + ¥ (pag) == Vp+ Ve o (Vu, + Vu)
p.g+F + V - z apilty Uy ;) (4)
=
2
u ;F /N;/"Lm /( Pa * S) ;/"Lm = z oML udri = ui - um Uy i
i=1
/(m/s).
J
5( ap;) + V  (apu,) ==V - (apu,,)- (5)
1143
. 1 .
HC . 60 m’ /min
5000 mm 75 kW 1 050 r/min.
Nikon 5000  Nikon Coolpix p2 3
.16 V40 100



( ) 11 3 (2011 )
500 W .
100 oy
100 . 2
1
Table 1 Characteristics of experimental materiels
/ / 7
/m 1/m ‘(-‘
(kg/m’) (kg/m’)
1 0. 002 0.024 600 450
2 0. 002 0.02 600 450
3 0.002 0.016 600 450
4 0. 002 0.012 600 450
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A Fig.1 Schematic diagram of visual experimental system
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Fig.2 Velocity vector chart of air-quartz sand two-phase flow Fig.3 Simulated resulats of mixed fluidization of
cylindrical particles and quartz sands
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Fig4 Experimental photos of mixed fluidization of

cylindrical particles and quartz sands
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Fig.6. Number density of cylindrical particles in

different axial positions
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Fig.5 Change of number concentration
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Analysis of development prospect of straw power generation in China J . Water Conservancy and Electric Power
Machinery 2007 29(7): 30-32. (in Chinese)
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Fig.8 Orientation of cylindrical particles in different

axial positions
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