? .
2 A f~“‘$€ P @k E Vol. 22 No. 4

©
2016 8 “@" CHINA POWDER SCIENCE AND TECHNOLOGY Aug. 2016

doi:10.13732/j.issn.1008-5548.2016.04.004

CFD

710065

coefficient, which leads to a lower instantaneous segregation

— - extent.
CFD Keywords: computational fluid dynamics; binary particles;
N segregation ; fluidized bed
TQO21.1 A :
N CFD
1008-5548 2016 04-0019-06
3D CFD simulation of instantaneous O " s

segregation process for binary particles o 6

171
ZHONG Hanbin, ZHENG Yqun, ZHANG Zhiping
(School of Chemistry and Chemical Engineering, 2 89
Xi'an Shiyou University, Xi'an 710065, China)

Abstract: In order to reveal the fluidization characteristics of

binary particles, the 3D computational fluid dynamics (CFD) CFD ° N
simulation on the instantanecous segregation process of binary
particles in gas —solid fluidized bed was performed using the (io-121
multi-fluid model based on Eulerian—Eulerian method. The effects CFD
of the definition of residual, maximum packing limit, and
specularity coefficient on the instantaneous segregation extent

were investigated. The results demonstrate that the definition of
residual changes the real iterations per time step, which has a
significant influence on the predicted instantaneous segregation
extent. The instantaneous segregation extent increases remarkably 1

with the increase of maximum packing limit. The segregation
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behavior of binary particles is hindered for smaller specularity
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Fig. 1 Instantaneous volume fraction distributions of small particles in case 1
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Fig. 2 Instantaneous volume fraction distributions of small particles in case 2

o]

[13]



« 22 . 22
o 2
o]
o o]
100 100
80 L — RAREERR 2 30 — RAREERR 2 =T
- - BRI - -PREERRE | -7
°\\° ° - o - X 7 i
& OF - 8 60 > l
o Y _-m a = L ] |
T aof Lu 4 & a0 g t
& ® _-Ta R H o
- . - m 5L
-1 w k1 “ o STIGD
2| g o S50 20 s S5
_-7a ASLIS3 S 3
=y
0 | 1 1 1 1 ] 0 1 1 1 1 1
10 20 30 40 50 60 10 20 30 40 50 60
) /s s Ia]/s
a 1 b 2
3
Fig. 3 Influence of residual definition on instantaneous segregation extent
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Fig. 6 Influence of maximum packing limit on instantaneous
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Fig. 7 Influence of specularity coefficient on instantaneous

segregation extent

[1 6]

CFKD N



.24 .

22

CFD

References

[IJLUNGUM ZHOUY WANGI etal. A CFD study of a bi-disperse
gas—solid fluidized bed: effect of the EMMS sub grid drag correction
[J]. Powder Technol 2015 280: 154-172.

[2] CHAO Z WANG Y JAKOBSEN J P et al. Investigation of the
particle—particle drag in a dense binary fluidized bed[J]. Powder
Technol 2012 224:311-322.

[31ZHONG H LAN X GAO1J et al. Effect of particle frictional sliding
during collisions on modeling the hydrodynamics of binary particle
mixtures in bubbling fluidized beds[J]. Powder Technol 2014 254:
36-43.

[4] GANJ ZHAO H BERROUK A S et al. Impact of the drag law
formulation on the predicted binary—particle segregation patterns in a
gas—solid fluidized bed[J]. Powder Technol 2012 218: 69-75.

[5] .

[J]. 2013 19 3 :1-5.

[6]ZHONGH GAOJ XUC etal. CFD modeling the hydrodynamics of
binary particle mixtures in bubbling fluidized beds: effect of wall
boundary condition[J]. Powder Technol 2012 230: 232-240.

[71 CORONEO M MAZZEI L LETTIERI P et al. CFD prediction of
segregating fluidized bidisperse mixtures of particles differing in size
and density in gas—solid fluidized beds [J]. Chem Eng Sci 2011 66

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

11 :2317-2327.

[8] VAN SINT ANNALAND M BOKKERS G A GOLDSCHMIDT M J
V et al. Development of a multi-fluid model for poly-disperse dense
gas—solid fluidised beds part II: segregation in binary particle mixtures
[J]. Chem Eng Sci 2009 64 20 :4237-4246.

[91OLAOFE O O PATIL AV DEENNG et al. Simulation of particle
mixing and segregation in bidisperse gas fluidized beds[J]. Chem Eng
Sci 2014 108: 258-269.

[10] LI T GRACE J BI X. Study of wall boundary condition in
numerical simulations of bubbling fluidized beds[J]. Powder
Technol 2010 203 3 :447-457.

[11] CLOETE S JOHANSEN S T ZAABOUT A et al. The effect of
frictional pressure geometry and wall friction on the modelling of a
pseudo-2D bubbling fluidised bed reactor[J]. Powder Technol 2015
283: 85-102.

[12] ALTANTZIS C BATES R B GHONIEM A F. 3D Eulerian
modeling of thin rectangular gas—solid fluidized beds: estimation of
the specularity coefficient and its effects on bubbling dynamics and
circulation times[J]. Powder Technol 2015 270:256-270.

[13] GOLDSCHMIDT MJV LINKJM MELLEMA S et al. Digital
image analysis measurements of bed expansion and segregation
dynamics in dense gas-fluidised beds[J]. Powder Technol 2003
138 2/3 :135-159.

[14] HUILIN L GIDASPOW D BOUILLARD J et al. Hydrodynamic
simulation of gas—solid flow in a riser using kinetic theory of granular
flow[J]. Chem EngJ 2003 95 1/2/3 :1-13.

[15] GERA D SYAMLAL M O'BRIEN T J. Hydrodynamics of particle
segregation in fluidized beds [J]. Int J Multiphas Flow 2004 30 4 :
419-428.

[16] JOHNSON P
relations for granular materials with application to plane shearing
[J]. J Fluid Mech 1987 176 1 :67-93.

[17] . N

JACKSON R. Frictional-collisional constitutive

CFD . 2008 8 6 :1057-1063.
[18] .

. 2012 63 4 :1063-1069.
[19] . FCC

. 2014 30 1 :57-62.

[20] KONG L ZHANG C ZHU ]J. Evaluation of the effect of wall
boundary conditions on numerical simulations of circulating fluidized
beds[J]. Particuology 2014 13 114-123.

[2ITLAN X XUC GAO1J etal. Influence of solid-phase wall boundary
condition on CFD simulation of spouted beds[J]. Chem Eng Sci
2012 69 1 :419-430.

http://www.cnki.net



