—t

Rl 54k 2015,33(3) www.kjdb.org &

A U FL 2 e i A P 5 Wi By AP

B, AR, B, 8RR
AT AR K 5 T, 6% 100083

jﬁg mﬂiXle)\hdeME*” Iﬁ%ﬁ*iuu.zdﬁiﬁs\1’ﬁ-nnm7'ﬂ_l£ 5(13$¢Z;|_.|¥L ﬁﬂﬂiT%ﬁ*iblL'ﬂﬁﬁﬁ%l&?ﬁ'ﬁﬁ*ﬁﬂi ?i?%%ﬁhﬁﬂ
AL, FRESRKKRMEEASEN, WIE TR RS RANEMm, £RER, % 1.2.3 mMmILENHERIR
o FLEMEUN, RAE MK, BRIERFESESR; 1 mm IR TRENBEKE N BZE, RUK PSS BEER S 85K
&, BiRrisd, AER/NLEE R FRASEENERZEE, ATTE#EDHES RURER, EHKESEU LM E L,
RS HFEE S ENENmRE TR, B 1 mmILEN TREEETE, RS HRY 5 B ERLKNNEZER S % A58
BIRIA-1% 454, BFLE MU, R X M BRLE E AR, MR EEHS,

KR RUR; FLIZ; AR AR

hESHES TK6 XREFRRRE A doi 10.3981/j.issn.1000-7857.2015.03.006

Numerical simulation and experiment of the effect of distributor’s hole
diameter on fluidization characteristics

WANG Xiao, SI Hui, GUO Xiaohui, ZHAO Dong
School of Technology, Beijing Forestry University, Beijing 100083, China

Abstract An Eulerian— Eulerian model incorporating the kinetic theory of the granular flow is applied to numerically test the
fluidization characteristics of particles in gas distributors. Three different hole diameters are considered in the simulation. Meanwhile,
a fluidized—bed reactor equipment and the appropriate distributors are designed. The fluidization is tested in the cold state based on
the equipment. The effect of the hole diameter on the fluidization characteristics is verified. It is shown that the ultimate pressure
drop increases with the decrease of the hole diameter (1 mm, 2 mm and 3 mm). On the other hand, the critical fluidizing gas velocity
increases with the hole diameter. The expansion of the bed is more significant in the case of fluidizing with 1 mm hole diameter. Also,
the larger the hole diameter, the more leakage of the material, as is consistent with the observation. The particles circulate in the
fluidized— bed more regularly when using the gas distributor of a smaller hole diameter. It is very important since the regular
movement of the particles might improve the mixing of the material. In the steady fluidization, the solid concentration is plummeted
with the increase of the height of the bed. And this trend is gentler in the case of 1mm hole diameter, which indicates that a smaller
hole diameter leads to a more uniform distribution. The result also shows that the radial distribution of the solid is in a typical core—
annulus structure. The velocity of the particles at the core and annulus areas decreases and increases with the increase of the hole
diameter, respectively.

Keywords gas distributor; hole diameter; cold state test; numerical simulation
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Fig. 1 Schematic diagram of gas distributor structure
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Fig. 2 Partial enlarged view of reactor and gas distributor
geometry and their mesh generation
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Fig. 3 Schematic diagram of cold state test equipment
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Fig. 4 Fluidization characteristics of gas distributors of
different hole diameters
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Instantaneous solid velocity vector profiles for
different holes in steady fluidization
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Fig. 7 Volume fraction of solid at different axial positions of
fluidized—bed in steady fluidization
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