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Numerical Simulation on Bubble Features in Fluidized
Bed Type Screening Machine
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Abstract: Aiming at the characteristics of bubbling and sieving of coal in fluidized bed type sieving
machine, based on a Eulerian multiphase flow model, the gas-solid flow of single particle size in
sieving machine was studied by numerical simulation. The solid phase volume share distribution on
a cross section and the distribution of bubbles on different cross sections in sieving machine were
acquired. In order to identify the optimum fluidization velocity, four working conditions with
different inlet gas velocity were designed. According to the simulation results of the four groups,
the optimum fluidization velocity (u = 0. 96 m/s) was concluded. By comparing the fluidization
effect of the four groups,it is found the number of bubbles is the largest when fluidization velocity
is 1.36 m/s, so this working condition is the most representative to study the bubbling
characteristics. The results show that the bubble in sieving machine is of randomness and
nonuniformity.
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Fig.1 Sieving machine schematic
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Fig.2 The section of front view
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Fig.3 The section of left view
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Tab.1 Physical parameters and simulation parameters

E| 28
SARE R/ (kg + m™) 1.205
SARKERE/ (Pa  8) 1.81x10°°
WUk B 42/ mm 1.54
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PR S R 0.95
T ROk 78 4 PR 0.65
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Tab.2 Four groups of calculation conditions

A N S Sl
Tl 30.0 0.84 0.56 1.50
T2 32.53 0.96 0.56 1.71
T8 3 40. 66 1.14 0.56 2.06
TH4 48.79 1.36 0.56 2.43
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Fig.5 Particle volume share at the section
when 2=0.049 62 m

MIE 5O AT LA Y, it L By 0. 84 m/s I
IRZILF %A S B 4 FEcme ks, 5 E
5Ca) HLATR] . LIS Y PR vo JEE LU 25 PR )2 g » LW
TEIZ A HEE T 0K ) - B AR A 450 e 90 A IR A 1Y)
0.56 FFEF 0. 388~0. 42 Z i), JK )2 1 B K o 4%
K CYRACHEE R 0.96 m/s B AL FTALTE BT
Z AN/ AR N R BEE— 22 KO BTt
JI ATE IR JZ P oA H B S 1) S0 CRIBI A R e <<
0.1, BEPR)Z AR AR 43 /N T4 F 0. 1 2T #E
D S O PRS2 AL T il A0 SR =X AL 1 i SR
YA 1.14 m/s B XL EARTE B 7
SMATFRITE ETE R)Z TR I B4 A <
PRJZ 2RI i B0 B & TSR .

M AEEE S 0.96 m/s Al 1. 14 m/s i, i
5(0) (D AT HIRIZA B AT BRI BZIK L . 21 A 8
FEARZEREINE] 1.36 m/s B}, B & 5Ce) 7] WL, JK )2
A RER A X 2R B 2], REZ 2 BIE, 1
SYH A T L R TR R RORL 2 B R Y
Bt He (K2 Hh SRy S b 7y ) RURL AR B 3 41 1 Tt W)
B TR ARBU 4 0. 56 , (H I3 —HF He IE AR T
LT 7 AR BT ARZ I F 30 K A ) R i 2K
(LA R A DCASURL 4 v B2 258195

AT 4 2R T AR AOR FE AT AL iR A

(a) u=0m/s

(b) u=0.84 /s

(e) u=1.36 m/s

PR R s R A T B » Ak F i
FRARAS . Bl A U Ak 3 B i 18 TR 2 b 2 3 B
W AR W e e Ay R Ak, BpAE
BT BHK.

YL IR E] 1,14 m/s F1 1.36 m/s B, i
FHIX A R A A KU A BRI b vh AR AR 1Y
LT AN 38 Ak RS A 1) Ir DA A KA BE R
11,14 m/s. Z54 4 AT B0 EITRAR SR L Ak
7 0.84 m/s BHHTRALRRA LN 0. 96 m/s BH4f, fF
LA, FRALE R A 0.96 m/s B, Ak B
3.2 FEoNBSiasEHE

A aA 4 41 T 00 A IR AL RO X BRI 20, 3 Ak
JE 1.36 m/s B, S 2 , IR T e AT AR ik
DA 4 S SR Bif 5 i 43 LA S AR 1 . B2
wnE 6 B,

RURLAR R 3250
6.47e-01

6.14e-01
5.82e-01
5.50e-01
5.17e-01
' 4.85e-01
4.53e-01
4.20e-01
3.88e-01
3.56e—01
3.23e-01
2.91e-01
2.59e-01
2.26e-01

1.94e-01
1.62e-01
1.29e-01
9.70e-01
6.47e-01
3.23e-01
0.00e+00

6 u=1.36 m/s MARBEMNSES
Fig.6 The bubble distribution at different

sections when u =1.36 m/s

Bl 6()— ()R T x 477 ) A A B B
53 A TG O 1 6 () B RS 5E 5 BETHT ; 141 6 (D) 1Y
AL RE A — 5 RIRE S 5 [ 6 (o) RS IEAE IR
JZ A IE Hr R B AR X FRIED . e nl D, 43
ML BB .

K 6(d)—(DEART 2 s AE R LS
B A T 0. Horp, 181 6 (d) BT s T A 0
Z H A A ¥5] s TR Z B T P AE 4B XU AT ik B

(f) 2=0.16 m



504 TR

Bl 2015 4F 5% 37 &

() Jarvl i A R B T ARBTE L 22 10 <. HLix
B B R AE A XA B R 5 T i T X sk
SHRZIERTE . th T05 73 HLIA N R 1, <
TE b T B AN G T 3 R 2 i O PRI A<
oy BRI B R B L. 18] 6 (e) fT7n TR o7
T IRUIE AL BXUE %) TR o 32 Ak R AS 10 3 Ak X 2 6
D R . 6 (D B B9 A A T RUVE I
BETHT 22 1], 33 FL A ey 3 XU (A 8] 6 (D J s G v Ak
) —2F It LOZ A b AE KUAL AR T B i
Tk = T B PR R 2 i At b\ T
WL S A HLR S B A AN S 1
4 % it

¥ F ANSYS FLUENT 14.5 4 Eulerian Z 407
A, BT e J) %) PC-SIMPLE 583 . LA AH A4 50
T35 PR A B (AU, T 7 43 AL P BB AR JURL
S P AR I 21 BUEAAD R 45 SRR W] FEA SO
RBRAMT O 42 1. 54 mm), 7 1k 3 B
0.96 m/s I /Y Y 1k % R B 4F i A 3 BE T
0.96 m/sPy A~ T30 A HLAR H B 1 0K 47 A 1
AEIE DL 3 0 o DL S0 2 BB AN 8 54

S 3k

1] FRA e AU A = HoR F M. b At

[2]

[3]

[4]

[5]

[6]

[7]

(8]

L9]

[10]

14 Toll At 2010.
TELZRAR St iR BRE RN B AR E MDA S i B LT ]
MR, 2009 (2) .11 - 14.

IR E N S A BRI LT 1. B il B
2004(1) .34 - 37.

XU S X 2 et SN B VU £ WP B 07 70 R G il i
HARMW IR 5 BT LT AR B ok B4, 2012 (1)
226 — 227.

AR R G 2 DX AR SO a8 U 3 AT
FIBUERAULD]. FUM - TR 2%, 2006.
SIS SRR . RBURLIA Ak RAZ I AU
ER AR L [T]. R TR 24k . 2012,
34(1).81-87.

Asegehegn T W, Schreiber M, Krautz H J. Influence of
two-and three-dimensional simulations on bubble
behavior in gas - solid fluidized beds with and without
immersed horizontal tubes[J]. Powder Technology,
2012,219.9 - 19.

PR 7SR - e AR A B B B B AL A 5 LD .
R « W R Dl %5 2010.
Johnson P C,  Jackson R.

constitutive relations for granular materials with

Frictional-collisional

application to plane shearing [ J]. Journal of Fluid
Mechanics,1987,176.67 — 93.

ZEMG R AR, £ R R CFD AR 15 %4
e M. A AR HL R, 2011

ETLE D)



