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Dynamic fluid bubble behaviors in the dense gas-solid
fluidized bed with high densities

HE Jing-feng,ZHAO Yue-min,HE Ya-qun,DUAN Chen-long

(School of Chemical Engineering and Technology ,China University of Mining & Technology,Xuzhou 221116, China)

Abstract ; Experimental measurement and numerical simulation were combined to conduct the research of dynamic flu-
id bubble behaviors in the dense gas-solid fluidized bed with high densities, which is applied in the dry beneficia-
tion. Mean diameter of the bubbles and their rising velocity were calculated and analyzed , which have a significant in-
fluence on the stable condition and uniform density distribution of the fluidized bed. The results indicate that the mean
diameters among transverse and axial directions are 35 mm<D, <49 mm and 40 mm<D, <61 mm respectively,and the
variation range of their rising velocity is 40 ~ 65 cm/s with Geldart B magnetite powder as the separation medium.
Meanwhile ,the density distribution keeps uniform and steady in every location of the fluidized bed and its standard de-
viation is 0. 016 8. Therefore ,the bubble diameter and rising velocity could be maintained to vary in an optimum and
~2.2U_,. The gas-solid fluidized bed

stays a sound fluidization which is favorable to coal beneficiation. The high separation efficiency of coal could be

reasonable scope by adjusting the superficial gas velocity in the range of 1. 5U

mf mf*

achieved on the condition. Besides, the results also indicate that the experimental and simulation approach provide an
agreement in the whole calculation process.

Key words : gas-solid fluidized bed ;dynamic behavior;dry beneficiation ; numerical simulation

[ PR TR B AR LV BV NS B )T O EROR R SRS Y NS B Tk
SEAE T RO M D, SR IR B BOR REAR A, R 2t A IR R i s S AR 7 52
PRI 4 A0 | AT 1 e MR ARG AR SR BE ™ 0 SR RS S T S R J2 P9 25 a2 BE 1 S R E 19
BB PR A I A = A R B A VG L MERGKEOML IR, R 0k 142 % 1 70 J= 70 s A3

i B HE.2011-10-13 FEERE KET

BEETH . K E 5 SERAFIT & TR (973) %8BI H (2012CB214904 ) ; E K H SRRl A5 4 QU HHF 5 B 0R %8 Bh 3 H (50921002 ) 5 E K H 48 FF
I B T — AR A AR A F 4 F S R B H (51134022)

PEB B A7 B (1984—) 55 IV BN HEBF584: . E-mail ; hejingfeng24@ 126. com



296 #H 2

F ® 2012 4E55 37 %

RAFRIIRE 3N 12247 R SO AL R e A
A B FIRAAE , Xof PR JZ= B AR T e PR 2= i E 2 S
AU 1) 2 S0 38 5 0 8 2 7 AL FE Y S, AR
IR E N ANAAR 202438 5% 22 AN [R] 199 07 9 0 7 B
TR R AL R N B SORIB s AT A AT 1)
ZWRAMIIE G SR AT E B R IR S5 1 4
SR FH B AE PR P9 3 3 sl R B i B BIF 5 9 AN
Z1 O DRI, T R R SR P A VAR R I A R
WIS 122 AT AT IR A RIS | e 5
FAERAUBTTE | SRR T3 16 U A PR A S7. B 5 )
R E AL, AR R A A e B B

1 SR RF RGBT

1.1 RUERZBERS

BT 5E 8 90 mm f5 4 280 mm HYEEIE AL R MR
HFEAR MR, ARG FE KRS A
B R G AR B R G R 25 I e R E
PR R G, it Ak R ASE TR I 0 A A L 22 )
e W EAE A AT KA B IE R Sk, %
Wi Ja B R4 28 S BRI AR | 18 5= s il
A ARYE G T T RO R AR R I
VEAGH , TAL RN BE 15 5 s 25 36 B bR R, I i fR IR
FER RS R IRIZ ARS8 5 e B W IR
M AE R PR 2.5 em 15 E R 2200 a5 IR Ak R AR Y T
HSUE YN e S Y (SRR N B T U

TR, SR FH v e Sh A5 AR ML TR R PN 10 A B S
8 S TR A | it S SR AL B R SR
PAFMTERALIKR N sl J122 280, A TR RS
mE 1 s,

K1 RERAES R R GRS

Fig. 1 Experimental system of gas-solid fluidized bed
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Table 1 Particle size distribution of Geldart B magnetite powder
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Fig. 2 Bubble behaviors in experiment
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Fig. 3 Bubble behaviors in simulation
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Fig. 4 Diagram of bubble coalescence
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