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Visualization on the Behavior of Bubbles Near a Blowing Nozzle

in a Pressurized Fluidized Bed

Yasuo KaTon, Febijanto IrnaN and Masahide MivamMoTo

Abstract
This paper described the visualization on the behavior of bubbles near a blowing nozzle in a pressurized

fluidized bed. Experimental study for understanding the characteristics such as the size and interval

period of bubble nucleus in the pressurized gas fluidized beds were carried out with recording image

pictures taken by high speed video camera(HSV-1000). As the results from image analysis we found the

bubble size decreased and the bubble shape varied with the pressure increased, also seemingly the bubble

shape was strongly influenced by particle size and the bubble frequency slightly increased with pressure

incseased. Also a history of bubble growth was shown clearly.
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Fig. 1 Schematic diagram of experimental appa-
ratus on PFBC

High speed video
HSV-1000

Fig. 2 Arrangement for visualization instruments

Vol.45 No.2 (1995)

2 e I N NI 5 €

U b b B L 72 B0 R U R B BB T B 1
BT, ABRIRONZFEH (I $80mm, J#.310
mm) (210kgf/cm? D E{LA 7 ZA5E ST
%, WM Fig 2 1R T &) ICRES NS, K
[BOERIIAEBBE L SR P aRETHRS SR2E
BT X 2GR ABHMONE ERBr HmEKE
FA A AT (500 fps) T T 5 Z L THHN 5.
Fig. 3124 0 BUBRARIEIK ¥ — > Do B ALEIR
Bl %Ry, —EDOFNOPTHW(RD), L EH
B> TwdI e d, Jis Bk LIE
I3hD X 9 I12iT- 7> (Fig. 4 ). 73, P-system

(a) &8 (&#) (b) &4 (&%)

(c) 1%

() 28

Fig. 3 A few examples on the visualized bubble

image (time interval Az =10msec)
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Fig. 4 Process diagram for image analysis
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Fig. 5 Relationship between the bubble diameter
D, and the bubble volume Q,
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Fig. 6 Relationship between the bubble diameter
D, and the inlet flow rate Q.

HITTR S T AR A Fe e i



12 (272) e #4E,
20 T T .
' e 0.1 MPa d —100um
I a 0.2 MPa Lc—100mm
+ = 0.3 MPa
£15~‘ - .‘ ]
)~ A
PR S | L 1 n
10 10 15 , 20 25 30
Qin(cm®/s)

Fig. 7 Relationship between the bubble frequency
f and the inlet flow rate Qi,
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Fig. 8 Relationship between the bubble diameter
D, and the bubble volume Q,
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Fig. 9 A few examples on the visualized bubble

image(in the pressure range of 0.1-0.3
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Fig. 10 Relationship between the bubble fre-
quency f and the bubble volume Q,
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(b) Inlet flow rate

Fig. 11 Relationship between the bubble shape(L,, L.)
and the pressure P and inlet flow rate Q,,
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