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Effect of Densities of Gas and Liquid on Behavior of Injected
Gas in the Initial Jet Formation Zone

Synopsis :

Yasuhisa Ozawa and Kazumi MORI

Studies have been made on physical interactions between injected gas and liquid exclusively in the ini-
tial jet formation zone. Helium or nitrogen gas was injected into the water bath through an orifice of
0.2—0.4 cm in diameter located at the bottom. The Jjet behavior was observed directly by using a high
speed cinecamera. Pressure at the orifice exit was measured by a pressure transducer.

The bubbling—jetting transition was found to occur, irrespective of the densities of gas and liquid, when
the linear velocity of gas reached the sonic velocity at the orifice exit. The transition occurred more
abruptly with increasing the density ratio of gas to liquid. The bubbling behavior was characterized quan-
titatively by analyzing linkage and severance of gas jets. Densities of gas and liquid were found to have
a large effect on the bubbling behavicr. On the basis of the observation of the jet expansion at the orifice
exit and continuity of bubbles, apparently different views on gas jet characteristics advanced by previous
investigators could be reconciled. It was confirmed that the submerged gas jet attaining a sonic flow at
the orifice exit forms a supersonic Jet inside the liquid phase by the pressure measurements.
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Fig. 1. Schematic drawing of experimental
apparatus.
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Fig. 2. Time change of base diameter of bubbles
forming at the orifice in the range of transition
from bubbling to jetting.
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Fig. 3. Time fractions for bubbling and jetting
in three different systems plotted against gas flow
rate.
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Fig. 4. Time fractions for bubbling and jetting
in three different systems plotted against nominal
Mach number.
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Photo. 2. Time sequence of bubble formation at 0.2cm diameter orifice. x0.3x7/10
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Fig. 5. Time fraction for “no linking” plotted
against nominal Mach number.
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5% XU LEBSON 5913 Reg %W TEBB&ERYE
LTWa. ZoORRDOWCTHREHT B, KBgecE D
h7z “no linking” DORMHE|E% Reo Wit T Fig. 10
7wy b L. B, Re<11000 DFEEIT Reg
LD i Fi—Mc e 503, Reo>11000 nfEHEI1z
KEL WEBLDE, KWORK EFEBRRO TR &N
D Reo B L TETS &bk, ZD Re
1 WRAITH 59 ¥ L0 LEBSON 59 DB Lhic—3K
LTWw3., i, HKEWT, Rep=11000 i) 5
“no linking” OFEEI&T 30% KTV, Zhhrb &
T, WRATH 5k L O LEBsoN 54 Farias 535 L O
Hoerere 6 LR U X 51, “no linking” oBpfEl4
7309 DL ARBBEML LI L.

DlEf~NIck e, BELDOAATY vy, oy T g
VIDRBEDOS EEETAY 7 4 AHORBT BT AY
=y POIRMBY EKJWEO AR EZBSZERAL TE LD
TERXh, *Y 74 AHDEBCRT R X RL A A
DEEPC D\ TOEBFRE OB D RO HE LY H—I
FETE LR TE .
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BEAY 7 s AHDEBERST2REAZTADOEHCRIETH A, REOEEOYE 433

5. #%

Kis~D He, N # AWA EBET, DITORRE
wige.

(1) STV Y IMBYxyT 4 VI NOBBILER
FERTERoY, FOERO M EZFE-FEHEEORE
RisEL, A BHERD PoFEY 3L AL ZTk
V. L L, HALEEDOEBEL 0g/01 BREWIIREY
ey T4V INOBENEBCE D,

(2) # 1 SROBEHO SN HOXOKREHE 1 K
¥ AR SR B ¥ ToR% “no linking” DR
& LT, “no linking” DERIEIGERD . = DR
ey, [EOSHERBESYERMCE T LN
TE .

(3) “no linking” DOEEIET ¥ ADBHC I H
T, 1E M (pg/p)° DEFRVBIKTERESD Z LA
Hnote.

(4) H V74 AHOREBIBH AL = » FDIRDDY
EEROAFERBASYEAL TELD LKLY, &
PREORO RBOMHELH XD &N TET.

(5) #V 74 ARODOFTAENLERCREL, R
KDOEZE LWL D" WEFHFAREARLE T, Fi

il

By ARIUEA O CER ey, WG, B
Efih & s LV OHBCERNIEELY 525 &
MTEI.

AMBEBETTHCHIY, YHRBEBOEEFIEEH
BIoERRMEY VR W ERE# e LET.
¥, ARG, #F 23 HER VHRDREC LT
ThhlkboThy, BHOBERLET.
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