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The Pressure of a Single Rising Bubble in Gas-Fluidized Bed

Akira Suzukr* and Masayuki Mixr*

Abstract

The pressure of a gas-bubble, which was formed by injection of pulse air
through a nozzle installed at the bottom of two-dimensional fluidized bed, was
measured with a semi-conductor type pressure transducer. The experimental
variables were, combinations of steady superficial air velocity (%,), and injection
time of pulse air (7). The results were as follows:

(1) When %, was over a critical value of 7.7 em/sec (759 of incipient fluidiza-
tion velocity, um,), a minimum pressure that was less than the base line pressure
by steady air flow, was always observed after a bubble passed a measuring po'nt
(Figs. 2, 5-8).

(2) The bubble pressure was mainly dependent upon u,, the position of the
bubble and, to a lesser degree, the size of the bubble (Figs. 13-15).

(3) The pressure region, in which a bubble could exist, is shown in Fig. 16.
The maximum bubble pressure observed was in good agreement with the
pressure at incipient fluidization (Psmy), although the minimum varied with the
vertical position of bubble. In the upper part of the bed the pressure region
ranged between 759, and 1009, of Py, and in the lower part it was wider, and
particularly at the bottom of the bed the minimum pressure was 65%, of Py,
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Fig. 1. Block diagram of apparatus

two-dimensional fluidized bed 2. gas distributor 3. orifice meter

flow regulating valve 5. compressor 1. 6. nozzle for pulse air injeotion
solenoid valve 8. compressor 2 9. electrical timer & relay circuit
electrode 11. pressure tap or electrode 12. capacitometer

pressure transducer 14. d.c. amplifier 15. pen-writing oscillograph
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Fig. 2. Recorded chart of porosity (1) and pressure (2) by pen-writing oscillograph.
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Fig. 3. Change of pressure distribution with a single rising bubble.
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Fig. 4. Photograph of bubble rising.
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Figs. 5-8. Recorded charts of porosity and
pressure by X-Y recorder (uw,=
6.76 cm/sec, T'=0.1 sec).

— 225 —



d Kk & 2 & | 28(4). 1977.

(9) B (10)
P Tar 1 P B
TAP 3
S S
_— €
— ¢

a2
an s el

-
-~

—_—

Figs. 9-12. Recorded charts of porsity
and pressure by X-Y recorder
(%o=8.69 cm/sec, 7'=0.1 sec).
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Fig. 13. Change of bubble pressure as it rise (7'=0.02 sec).
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Fig. 14. Change of bubble pressure as it rises (7'=0.05 sec).

2% o7 2¢ 3OMTHEREL THWE, WTFNORE b EFERTRE vo DKL 3 & DI E [IEEY
KELZLTWBDIRYRTHBY, ZOEN HEMLRHBE D (ERTFT) 2Ki{TcrsCe
BB ol TEDD uo=9.65cm/sec D EFEH (wmp D 94%) KL, BE13iCBWTIR T=0,02
sec, BU14 LB Ti2 0,05sec, 15BN Ti2 0,1sec ERAL NNV ABRRXCAB B EHLLT
VAR DLT, REOENIZLALRLER &b, HELRARCIS ZEISH (R
o TEL T2 O08ED bh 5, —JF5, HEIMLEMMEE L b EBEREEL A3 {zhl, K
HE i 2 WS U TIEVWEARZRT L9105, LHALKRE IR AVZERORIC S 5 Tidid
EAEERCEY Bbh T, 728 A u,=5.80 cm/sec (wmy D 56%) KDV TH1S, 146X
O 15 DR R WL TA 5 &, BB BI 3 KEERINE R—0E% FLU TR h, hivdEnas
bEBLENTES, LRI HED/DITHARRIEYV LHETORHIC EEL TLE T3
#, HEBRAHKBOTIEREOEAZ L Y KRILBORBEFUABICBOTIE —HL THBL EiT
BEETREITHB, THDODLLOZ LR KHEOKRIILZOENMIF LA LEBRTH S C L 2HK
LTEYH, SEOEAREE L TEOME: ERERF#H S A WIFKSBACE TR X »
TWB T EDHEINSG,

16 313, 14BIXT15 210D F 5 7RI EDILEDOTH 3, ThiRIhiIKEBBHIRIWT
KHE U THET R 3ENOHHAD REOEMR (FR) & fhi AR OMOERE L TRTL T
23, COFBHBIRBVOTE, IO6R2OOERDIFICHMIZ LN TES, v T4HHERE
RLUT, ZOTHRKAOR/NMNEHZFTRIZEMICE 5T, EHRBERLRZTLENTE 2,
—F, KUEOEEENIE D OB T IHZERTELTY, ChizC OFRSBBO FEMLERRE S

— 228 —



TAP NO.

—EL TW3, FHEIRELEERISO CREET Y 3 REOEHERIZEE 2 OB B 5 HE)
{EBASREES) Py Td b, BlEb3 Z DK 75% iIL 5T B, LD Py D 75% LW RBENIS X
5 ERI~12 BV TR AN EH-EEREHOE HMEY Bbh 3 BRAMER —&L Tk h, &
WPEREL TLRAL TOL 2D RLBERFEZPEA TN B EEL S, AERTR BETY b o 10,
COEHAULERBOTHED T—HIRBEINTL 2 & 5 72 KIEFBEO X 20HND & wake DRSS

@k - =R KERMBEOEANTE &L RO - RE L OBIMK

.
\:\\\
\\\\ \\\
aga R
NS, A)
SN
NS
N o
SASN
R
o NN
oA
W NN
\\iu\\ R
DR
SR
NN NN N
SAIION
RN
SN
NSNS,
Q m\\\
SN
NN
NN
NS
SN NN
LY
NI
AN
R R R MQ
\ R
\ N
\ NN NONGe.
AN NN ~
1Y \. b ~ o
\ \ ~, ~ ~
\ \, NN S
Q Q ® . ‘O\
\ \ N ~ ~
\ \ p . N
\ \ ~ N
\ N N ~
\ \ N ~ ~
A\ \ ~ \\ ~
o % h e

Fig. 15. Change of bubble pressure as it rises (T'=0.10 sec).

Bt 3 3 DL Bbhs,

—%, BB TR TRERE LR ZZRIC TH 558, BREEAID M@EiIcE b By, T
AW LY 2 OFEESIEY Y, WEINILETE (297 1) RISV TI Puy @ 65% ODEHZ §2
KEBZEDOTRTD - 12, HEETHICH O TIAKIERKED L 3ht 2RIy - T BEL TR
EEREIDIVHERRIZOAMEDEHDENK XL, SHRZELKHREL L HHIhTYWL
DI, EABEPERLU TERCGCEAOR TABEEHOEER f& 5L LThH, 20 LA#EIRIZ
REEERE > THRE STV B, 5D, RHAHII heRUsC 326N 5, BOTH
TiIIR I 7 OB &R FERERIREBIC D b, 7 O L OE OB U <, BTtk

HEME E PEIGEL, KENEZEL TEAEL TH30MBERIRE - THED b hi,

— 229 —




TAP NO.

d Kk K E & # 28(4). 1977.

N
\\
\\\
\\
- N\,
hY
N\
\\
N,
\\
B QLo
\\
N,
\\
\\
= \@
by
\\
\,
N
\\ :m:o
B N
N
\\
N,
\\
B \, CO0 0 A
\\
\
\
\\
= \O Q@ O OO
‘\
\
‘\
= o o fole} o o)
. ] ] H ] L
0 10 20 30 40
P (cmH20)

Fig. 16. Pressure region of bubbles in fluidized bed.
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