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The Characteristics of Water and Bubbling Jets in a Cylindrical Vessel

with Bottom Blowing

Manabu IcucHl, Jun-ichi TANI, Tomomasa UEMURA,
Hirotoshi KAWABATA and Hiroaki TAKEUCHI

Synopsis :

Experimental conditions of bubbling jets were chosen in the intermediate gas flow rate regime where the

size and the shape of bubbles are mainly determined by nozzle size and gas flow rate.

The velocity and the

turbulence intensity of liquid in bubbling jets were measured by making use of LDV (Laser Doppler

Velocimeter).

The radial and axial distributions of them were related to the behaviour of rising bubbles.

The empirical expressions for the velocity and turbulence intensity on the center-line were presented as

functions of gas flow rate.

Also water jets in the same vessel were measured to confirm the applicability

of LDV system and to clarify the effect of side wall on the confined jets.
Key words : steelmaking ; injection ; bubbling jet ; confined jet ; LDV ; turbulence intensity.
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Fig. 1. Schematic layout of the experimental
apparatus.

W L RBRARIIREATNS, BRIEE Q, 13#&D
BEDOEELFAA LT (1.04~8.95)X10 °m¥/s 2%
FL JAXANEEFHE AL 22 7294F 10 mm,
PE 7Tmm O34 ZIZ) 55, RBREREIT 7 UL
BNA T THAH. LDV MR DORFEEIZ KT 7514 TH
BEOBITEDOEB Y /NS T D0k, BEE{LOE
FASLTHEDICHBRERD T LYK LZIE
HEWHEO 7 7 V) VELO KL &7,

2-2 RhiBOFHRIL

KBEBHNOTRNG 2 THILT S 7201 b L —9—ik
WIEABEEERITO/. ML —H—lid X% 7 —NiZ
— BRI LI TLVIHEFHV:., RBEROT
LEHEYALLICES 10mm DR Y v b HHEE ST,
WA din F1.4, EXBMIE 1/4~8s TH 5.
T4V AIEF A8 400 (ASA400) % HERBUGHE (/%
Y F—)V) T ASA 1600 (B L /. AEEERICED X
AN & PR, RS X O R BR T SR
BBINIIHEL, MEMIEICBIT5 LDV R ELIES
FEe Sl X HRENE EHRE L 7.

2-3 SAEKHK, [EHAE, [UVELREEREORE

FUBIE S A T CHE L 2. [ EEnFsaAo XS %
FiKE LT Lo TRIHY & [F L ETEHRMLIER d,
FERENE ¢, R KFHE O THOFEHMHEO % 3K
Oz FURBKE fp &£ 5IBEFEE up B ERESET
Ko/, EF2AROEBB 0N 3.58mm TH%.
2-4 REANFE (FHEELEN)

EEHERED LDV 2 27 LA DOE Y Fig. 2 1IR3 7.
A5 Lz b —H#F— (NEC He-Ne Gas Laser Max 100
mV ; GLG5601), # 75 4 %M==y b (DISA TYPE
551.01), #%L v X, 74 F=AF 754 +v— (DISA

[Flow Direction AdaplorT IOscilloscope Data Recorder

|High voltage supFEHFrequency Track;l

Laser -
]l I b Photomultiplier
Beamsplitter Collectinglens

Fig. 2. LDV system for measuring velocity of
water.

& FN‘”\” WNWWMM

m/s)

0

0 2 3
t(s)
(a) water jet
8 U T L
- 05 A
Y " ~
oO 1 2 3

t(s)
(b) Bubbling jet

Fig. 3. LDV signals.
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(a) Water jet d, = 5mm, @, = 5.09 X 10~ 5 m%/s,
exposure time 1 s
(b) Bubbling jet, d, = 2 mm, Q, = 1.04 X 107 % m%/s,
exposure time 1 s
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Fig. 9. Velocity and turbulence intensity on the
center-line in water jet.
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Fig. 10. Velocity and turbulence intensity on the
center-line in bubbling jet.
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Fig. 12. Comparison of velocity and turbulence
intensity on the center-line in bubbling jets be-
tween the present authors and Hsiao et al..
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Fig. 13. Mean rising velocity in bubbling jets.
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Fig. 15. Radial distributions of velocity in bub-
bling jets.
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Fig. 16. Dimensionless representation of velocity
data in Fig. 14.
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Fig. 17. Dimensionless representation of turbu-
lence intensity data.
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Fig. 18. Dimensionless representation of velocity
data in Fig. 15.
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Fig. 19 Dimensionless representation of turbu-
lence intensity data.
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