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CFD Analysis for Fluidized Bed Equipment to Solve the Problem of
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Abstract The fluidized bed reactor is used frequently in the cosmetics and bio-industries for granulation
because granulation by a fluidized bed reactor is preferred over raw powder materials. In the fluidized
bed reactor, however, particles are not fluidized on the lower wall during the process. Workers
repeatedly impact the equipment from the outside and drop it from the wall, which greatly affects the
product quality and yield. In this study, the flow and particle behavior in fluidized bed equipment were
predicted using computational fluid dynamics, and the effect of the internal shape of fluidized bed
equipment on the granule congestion phenomenon on the wall was studied. The flow stagnated on the
lower wall of the fluidized bed reactor, and the movement of particles was not large, so it was expected
that the possibility of congestion would be high. The accumulated quantity on the wall could be reduced
to 41% of that for the previous shape by changing the shape of the container to reduce the flow

stagnation area.
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Where, « denotes volume fraction, g and s

denote gas and solid phases, and v denotes

velocity
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Fig. 1. The difference between the Eulerian-Eulerian
approach and the Eulerian-Lagrangian
approachl6]

(a) Bulerian-Eulerian approach
(b) Eulerian-Lagrangian approach
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Fig. 2. Fluidized bed equipment for experiments
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Fig. 3. Geometry and dimensions of bowl in the
fluidized bed equipment
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Fig. 4. Grids for 2D axial-symmetric calculation
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Fig. 6. Results of grid sensitivity test
(a) 5000 grids (b) 10000 grids (c) 15000 grids
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Fig. 7. Solid phase distribution over time
(a) 1 sec (b) 2 sec (c) 3 sec (d) 4 sec (e) 5 sec
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Fig. 8. Volume fraction of solid phase and velocity

vector for particles at t=8 sec
(a) volume fraction of solid phase
(b) velocity vector for particles
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Fig. 10. Distribution of solid particles over time
(2) 1 sec (b) 2 sec (c) 3 sec (d) 4 sec (e) 5 sec
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Fig. 11. Shape change of bowl to solve the
granulation congestion on the wall

390

partice-vacks1
Volume

o
525001
563001
500001
438001
375001
313001
250001
188001
125001
625002
0006400

o -
01
565001
502601
440801
377601
314601
251001
188001
126001
528002
000e+00

patt

Talume i
526001
565001
502001
440001
17001
314001
251001
188001
126001
828002
0002400

Qo mcion e
520001
567201
506601
441001
378001
315201
252001
180801
126801

620002

0.00e+00

e
e
o ot
137o-
375001
212601
250801
18701
125601
626002
000e-00

(a)

b)

(0




e ARALe A9 55 AAeEARA

502601

420001
37601
214601

251001

188801
125001
s2ren2
000800

@

.........
Volure facton (art

et
adient
ame01
2301
234201
245801

196001

1470t
920802
490002
000200
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