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Effect of Control Plate on the Knocking Phenomenon of

Submerged Gas Jet

Synopsis :

Kimihisa 1T0 and Masanori TOKUDA

The injection nozzle with control plate was developed in order to stabilize the upward submerged gas jet.
The gas hold-up of bath and the volumetric mass transfer coefficient for gas-liquid reaction were enhanced
when the control plate was placed near the nozzle, because the injected jet was dispersed into small bubbles

at the plate.

obtained between jet core length and L, .
mercury bath as well as in water bath.
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The knocking frequency of jet decreased as the plate was approached toward the nozzle and
became to zero at the critical distance from the nozzle (L, ).
pressure of jet and slightly decreased with increasing nozzle Mach number.

L.,;, increased with increasing stagnant
A good relationship was

The effect of control plate on the jet stability was observed in
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Fig. 2. Variation of pressure near the nozzle by
the knocking phenomenon.
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Fig. 3. Effect of control plate on the gas hold-up
as a function of gas flow rate.
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Fig. 4. [Effect of control plate on the volumetric
mass transfer coefficient as a function of gas flow
rate.
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Fig. 5. Relation between the knocking frequency
and the position of control plate under various
stagnant pressures.
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Fig. 6. Relation between the knocking frequency

and the position of control plate under various
stagnant pressures.
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Fig. 7. Effect of plate size on the knocking
frequency.
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Fig. 9. Effect of plate shape on the knocking
frequency.
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Fig. 10. Effect of plate shape on the knocking
frequency.

R AR L 7.

Fig. 9 3, et~y 1.3 D7 XVT, K&ahp
17 0.25 MPa D& O#RTH A, HPFERIL, FIK
YV EOFRERL TS, LRI S MENIEAL
FTHIZoNT, EMEEERRI LTS, LaL, M
B OB OB A, GAEAS ) ANVTH A2 - TREL,
FROBFIZR O N Riaoiifb e 2 5§, B 50



BHEY v FOIE

M) S BRI B X THITER O R 2135

mm F2RE O HE K & KA e L 7.

Fig. 10 i, M0 ) AT, LE&AEEN% 0.35
MPa IR EE/-L EO&ERTHS. Fig. 912~ T,
al bDENHEEIILY, FRE c LOWHEIF R 5
Twh,

4. % =

Fig. 5 BX U Fig. 6 O &M%, KA EHEEH 0 12
%A I THELA L/D ORLiE R, L HlEm %
BRE LA, RIMESHBET AL EEKRL TV,
Fig. 11 i3, ~_0>¢tf) WL TRDFREN < v N AT 1.3
BLU1.5 0 INTEMNEHPHEET 5 il HK O R
BB (L) &, BITHELAZITEE (Lepe)? &0
BRERLADDOTH S, I 7HIEEEN & OB E
X EREENO ERICED, 2 ANV EFHICBITL
THH, MEOHICREELSICHEBEITET S, L&
AREDPRVEGEIE, K 2HEBESEL20121
A7RED 25D 1 ETHHAMEFERE S ELLEN D
B0, FHxELTALaT7TESICHLY T ANETTHSY
ThHrZ EVHRAPND. ) ANOHE~ » NBEORHR
i, CoO#EETIEDE VBEETCREZVD, ity B
DEVHEHaTHEL, FLXEREFEDTIE, HIBK
D EHICERE L THEMEHEEOKE NS,

KBPH LA EBRTE, KINEOHRIZE > TED
LY —HHEEE N, KEFVICBWTHWAFRICE
LEMEEEOBEIRETH - 72720, FHzE 2 X
NICHEESERALENI I LHETZHA, 60s

6.0 — Lecrt./D | Lcore /D
CD-13 [ ] —_—
(0]
e
Q 40—
g
—
a
g e LT
=20 r_/’ in water
. ®
(o]
0.0 | | I |
0.20 0.30 0.40
Po (MPa)
Fig. 11. Comparisons of critical plate position

(L) with jet core length (L,,,.) in water.
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Fig. 12. Comparisons of critical plate position
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Fig. 13. Schematic drawing of the change of jet
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