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Mass Transfer from a Single Stationary Bubble in Highly Turbulent Flow

Takehiko KUMAGAI and Manabu 1GUCHI

Synopsis : A single CO, bubble was held in a downward highly turbulent flow field realized in a tapered pipe. The dissolution process of the bubble was

recorded with a CCD camera and the images were processed on a personal computer to determine the mass transfer coefficient for the bub-

ble. An empirical equation was proposed for the mass transfer coefficient by referring to the previously obtained experimental findings. The

equation is expressed as a function of the size of the bubble and the turbulence intensity in addition to the well-known Schmidt number and

Reynolds number. The measured values of the mass transfer coefficient were approximated by the equation within a scatter of =60%. Such

estimation accuracy is acceptable in this kind of measurement.

Key words: steelmaking; gas injection; mass transfer; bubble; Sherwood number; turbulence intensity.

1. #¥5

WX AR LKA X5 FRE LT, XUHEK
BAOHEREL L E OB B KU 7T e 2ICH
WHENTED, BREEEED AL LRASE SR TH
319, &z, ZTREWT L THAMREED —RNIEETH
BRI & RNG L OBIR A S 2129 B HEEER
HEBEL b TE2Z, B, b % EH T 58
— &l b OWEREN R k1L, Calderbank 5 21 LB &
TAHHEE > TROONTED 'Y WERERK L
EERICER LY vy — 2y FEShizxtLTidLv 4 /L
ZHRRek ¥ 2 Iy FEScOBEE LT, < OERAR
A2 Ern T s, MEBESREAIKEDKE X1
Ko TELE LN, ZThIKREEHORIGAREO K & &
CIBCTERT 5720 Th 507, KiaEikizr 4 /7 x
BRe BWIEHITN S G A #BROTHREA G4 2L $ 5 EiC,
E5 3 KA O A A EHECHIE S 5 Z L3RRI
WHETH 0, Srakbio R EREIREII KD 5T
R/ J R

HHOBH— EARWEO B OIS % Fig. 1ITRT &
ITKENTHIAG, AT, BRO3IDIIHEL, Th
ZNOMEBIZE T 5 BEATH S BRERE L %P 5 22T
HHNTETLERAET > TELY, HEMED 7~ 2
ISR U 72 R R O 5 2 3O R A 4 L &
., Reh ¥k &% 6500 L FOHGAIZ DO THERENHRL
kEBIE L 72, BERSES#EE a &l & Tuid v — 4 —
N 77 —jEEt (LDV) THIE L, YWEBBIRE LIS
HFEERFMEL 2, BBl S Tw & IFELNUR T D H

ROV HREu  FREETFYERE 7 THRLZMETH
%

FERIZH O 72 RNSEF O K K % 4 A 2 2 fLeg L 7=
LD THY, Calderbank 6 W -IHIZHEKT S L, K
IRIZHO ISR RE TR I T e HaT I L
MTEBLO, Zh5D—HBOERIRTEDIE, ReHHY
65S00LL T & &, HREEICHRE I N KR E 2 S DY)
BREIEREOWERE L ZIFR TR B AT 5 &
WHZETHo7,

F 7z, TREFHIZER U 2 MEES TR KR rd O Ml
FHE U T BBADEFILEERP(Fig. 2) » 61k, Kk
REAPREEISHERINTOTE, L1 /LB Reb &
VBN E TuhkE <, REICHEEBELC TWE 551,

Cross flow

Wake

Fig. 1. Three flow models around a rising bubble.
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Fig. 2. Wave motion on the gas—liquid interface exposed
to downward turbulent flow.
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Fig. 5. Downward velocity in the test section.
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Fig. 9. Temporal variations in mass flux for bubble-2.
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