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Behavior of Injected Gas Observed at the Exit of a
Submerged Orifice in Liquid Metal ”

Yasuhisa OzZAWA, Kazumi MORI, and Masamichi SANO

Synopsis :

Nitrogen (0.05~4 500 cm?js) was injected into a mercury bath through an orifice of 0.1~0.4 cm in di-
ameter located at the transparent vessel bottom. The highest gauge pressure supplied to the system was
20 kgf/cm?,  Behavior of gas jets at the orifice was observed directly through the bottom plate by using

a high speed cinecamera.

At gas—flow rates lower than the critical rate described below, the jet is shown to expand immediately

upon discharging and form seemingly discrete bubbles of various sizes.

This behavior is called “bub-

bling’”. With increased gas—flow rates, an apparent coincidence between the bubble base diameter and the
orifice diameter begins to occur over various time ranges. It is presumed that in these time ranges a con—
tinuous gas jet forms at the orifice. This phenomenon is called “jetting’. It is found that the value of
the critical gas—flow velocity at which the transition from bubbling to jetting begins to occur is independent
of the diameter of the orifice and a little bit higher than but very close to the sonic velocity. With in—
creasing gas—flow rate jetting fraction increases and bubbling fraction decreases.
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Schematic drawing of experimental apparatus.

EE%Gﬁ%@%ﬁLTEE%%%ﬁOt
AR L A K MRERERE ST oK.

FV 74 ABRRETEFARE Ve kR X bR
D,

AR B

P
Vo=V" % 2 e (]
g 4 Ps ( )

ZZTC, Vi RKRKE Pay BT ABFATE, Pt
V7 4 AROEOHKETHD., BAKERC XD F AN
EXMIE LD, APEsA Y 7 4 AoffEo s~
Sy POBMHCEBLTVWENLLTHAE.

AV 74 A8% 0.1, 0.2 0.3 X8 0.4decm o4
ERD EL. TR ERARET Y — PETHK 20 kgf/
cm? ThHhH, HAFHEIT 0.05~4500 cmd/s OEFHTE
ek, ok, ARRIEREOHENL Cin4F
Ttk

3. [ B &£ K

AFROBFBREMOBLZIC LY, FAREIE&
TATIRKRERAT A H AREBCELTAER D &
. COBS% -7 Y v/ (bubbling) LIEs A A
WELEIML, BEERYAREU Eeicn s, ~7Y
VI DENCRERLZ A APBBERR S = » P& LTHEP
~RATHLEEL DWW AHBGELEND. 0GR -
w T 4 V7 (jetting) EFEHTH. 7Y VISR EWT
GERKEHEC X REBEECWEREY» S, Kiusiit
V7 4 AERRAY 7 4 AL DEFEH (6mm LITF)
THEBELTWAZ &bk, LchoT, ZZ Tk
ATY I EKBERE LTHO9 5.

31 JUBEERORER

Fig. 2(a)it ¥ 7 4+ A0 BAERT 2 KEOEEAR T
BB, TIT O TR, do 13D 7 4 AR, 4k
SEORMMERER THS. Fig. 2(b)KKEEREDRE
EHlkRLi. ZOATRKBERR. 3cm BEOK
WABREIh 5. EFXARBEOSBEYKRE, [JBWE
HIXEL Y RT 2 Lidieh o, Z0hdRRE
EEEACIGL, Lok, EixlE L CroHE
EEYSRERR 4 L L.

Fig. 3 O RWERIKWEELR 4 ORERZELD 1 4]
ThoH. BHoZTh Lo | DOKHEREE
KHIEL T3S, SEBRTHEY LISBOKMICOWT
SEERRE 4 #HMCRDL LI ELDTEBETH
D7 DT, RFOMBED X 5 Bk LicRRxHLT
T2 RAE L. ZOKTR, FEEOSEEEBRD
t4 Fig. 3 @ 4 OFRLRWHETH H, HETEELELERLIZLDT

Rigw., BOUOHEHSDES, & CREERBEIRIERBICRLT
H5.

— 86 —



RSB hEEA Y 71 ARQIET3REAL FADHED)

2657

~ Mercury

D
o

Bubble

I R

|

(2)

(b)

(a) schematic drawing (b) High-speed photograph (d,=0.2cm, Vg=570cm3/s)x1.0
Fig. 2. Bubble formation at the orifice.
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Fig. 3. Time change of base diameter of bubbles
forming at the orifice.
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Fig. 6. Cumulative distribution function of dy.
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Fig. 8. Frequency of bubble formation at the
orifice plotted against gas-flow rate.
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Fig. 9. Average bubble diameter plotted against
gas-flow rate.
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Fig. 10. Time change of dy in the range of
transition from bubbling to jetting.
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Fig. 11. Cumulative distribution function of du
at various gas-flow rate.
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Fig. 12. Time fractions for bubbling and jetting
plotted against gas-flow rate.
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Fig. 13. Time fractions for bubbling and jetting
plotted against nominal Mach number.
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