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Dispersion of Gas Injected into Liquid Metal

Masamichi SANO, Hiroshi MAKINO, Yasuhisa OZAWA and Kazumt MORI

Synopsis :

The measurement of the distribution of gas holdup in nitrogen injection into mercury was made by using
an electroresistivity probe technique and high speed data processing system. On the basis of the mea-
surement near an orifice or nozzle, two regimes of gas flow are distinguished: bubbling and jetting. In the
jetting regime, the gas jet issuing from the tuyere into mercury becomes very thin and rises rapidly. The
radial distribution of gas holdup expands with increasing vertical distance due to entrainment of the sur-
rounding liquid. The transition of flow behavior from jet to plume occurs about 30~40 mm above the

tuyere under the present experimental conditions.

The effect of bath depth on the gas holdup is discussed.

The upward flow of gas-liquid mixture in the plume zone is analyzed on the basis of macroscopic mass
and momentum balances. The calculated results of plume radius and gas holdup are compared with the

experimental results.
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It is presumed that the circulating flow in the bath affects the dispersion of bubbles.
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1. Gas cylinder 2. Float meter 3. Pressure gauge 4. Mer-
cury vessel 5. Gas reservoir 6. Heat exchanger 7. Cyclone
8. Gas absorber 9. Mercury manometer 10. Mercury reser-
voir 1l. Chain block 12. Electroresistivity probe 13. Reg-
ulated DC power supply 14. Input interface 15. Micro-
computer

Fig. 1. Experimental apparatus.
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Fig. 2. Radial distribution of gas holdup at
various vertical distances from orifice.
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Fig. 3. Contour map of gas holdup.
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Fig. 4. Relation between gas holdup on center
axis and vertical distance from orifice.
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Fig. 5. Effect of bath depth on dispersion of
nitrogen injected into mercury.
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Fig. 9. Relation between plume radius and gas
flow rate.
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Fig. 11. Upward flow of gas-liquid mixture in
the plume.
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A#Cix, Fig. 10 KRBT B HAKR—AVFT » 7 6D
HHEHMBEEEREOHE LD £p=0.47, v,=0.75u; =
Tz, Livl, 6& 7 7 V= 2AHBROERC LI2TE
DIV BB IS, HAR—AFT » 7RO T L
— AROBMEEE, BER L0 D RO BRAEEE OB
BERTORE, FHCRSBIDERFEEETLEEL
bha.

4.5 HRKR—~ILEZ 9 TRARICRTIBRIOEE

Fig. 5 kT, H=20mm OPFEHFDH AR~ F
7 v 7% H=80, 40mm OFHHBE L Thich/hd
v, oo ki3, H=20mm OB HDO A EE
DIEHERECZ ERRL, FAORKTHENEZ D

5. AWrgecit Fig. 5 WiRT X9k, thIVEWEG
BHEX (H=80mm) KRWTHAKEKINEBZIDOTW%

LixEzohY, ()R I OTRIAERERELHH T
ER I
5. & ]

KEBBOEHPLECHRE LAV 74 ADBNIL/
AN BERF A RIKBIRRETHEPCKR E AL, B
Btk L BEES AT v A 5 AR bR FER X
DRFIHAF—AFT » 7HBEL, SHCERBY
B, EBBEINZESBINEREEBREL, 20
R EB.

(1) BAHAR=AVFT , 7REHEPLEETREK
Thby, FEHFRMCENRDIT L 2>TEDT5.

(2) HFEBFEO 7 ARRALZRE B TUL, BHRFOH
EDRHH AR~V T » 7 ¢r=o XKAZDELT
EKTHY, BESFEM h oFns LB TS.

(3) FTRBEHLDF AMGAZIZ BT, RIAH DT
BTHAY = » POBERVFEHCML IebBE, Tib
Bz T4 VIRENBEINT., ZTODKD, @r=
EWAZ O b LEERIc: 2 AT RAERE D, >
~30~40mm B\ T h DML &SI T5.

(4) HAF—AFT » 7 ik h<~30~40mm
CEBCTIRA Y 7 4 A, 7 ANVBCEETDLH, >~
30~40mm T H ARECDRIKE L, 71— 2 BHK
IhdELtELDLRS.

(5) Fr—s@EBhoBME & IFEOKEE
BIABKEL DD, TOREILKTEHNAREDE
BT/,

(6) EHROIPEET XY BEF~DRAZKR I A DLy
BEG R L0 v — A HERF O ERRE R E BRI
Lz, Zhib, REREHFCBCTUIS V- 2B
BBEBOEE ST T E o LB LT L.

(7)) BHEINFPELBL (h=20mm), HHKT
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BELBP OKRLT ADSBED 1559

HAADHEEBIT/NE kD, BEINVECEGTH
BLTCH ARV o 7 THLELY, #AD
RERGTHEP R DA REME AR L.

APFRE OB 55 £k L O 56 FEHAE
BleEpt s (—BE (B)) wXrok., L TREHOE
E2RLET.

Appendix HROWEICHITE TN —LEEEOHE

XK, ZLOWMRBIC LY 71— 2 ROREITHR
TWAN, TOERITIEWMRBLC IDOTRLDOTW 5.
MRARBCIOTL T A — 2 BE2HRTACTERL TV
B0 THELOWEATHETH ), BFeRT.

RKERBRTHE ORI HT AR —AVEFT » 7 HFL TAcke
LY LRk Gauss HAMTITIT Lich 5.

2
¢1M___¢r=oexp<_ r—§,2r/1n72> ............... (A1)
ZCT, ryz X Proc=0,= o/2 & 75 B R T FIPR R (=
FfEiE/2) THS.

(Al) K& (3)RIRATBE, 75 1% 1y VT
0?@l6?%§h6

7p=1.82ry, - - (A2)

JEBY 3, %@ﬁﬁﬁmbwaxﬁﬁLLtma_

ExRRL, Tr—2a¥RE rpr RKATESR LI,

Tp,f=2.551y/3, f +eereesreornsnrrianieiineieinn (A3)
TTT, Tyaf RKREHESMCET 5 EED 1/2 T
H5.

EBNETH LI 7 A — ADEENSAEHRE L, u=u,=0/
e(Up=g X7 NV — AR RITHEE) &ind ¥R AE
B 7 — 2 rpy LT, BESMCIT B FE
8D 1/2 % rysy, THEEIL,

Tp,0=1.2071/3 y =woreeesesiincninninneiinienns (A4)
TAKELLI B2 X B L, rys & rya,w @EE]%@
117a=0.Tr13,p =oevernrersenesiiemiinnes - (A5)
TEINS., LiADT, MM,(AwﬁID
Tp,0=1.72ry/p seovereronemnenininnni, - (A6)

BEXY, ARTEE LIS v — 258 rp 1
EBNETH LD 75,y WAL, FT npmrgay L&Ezh
E, NIEGXABZELD b 7 — 2B oehich KEL
EERLT\5.
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