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Characteristics of Jetting in Gas Injection into Liquid

Synopsis :

Yasuhisa OzAWA and Kazumi MORI

The present study is concerned with jetting behavior of gas jets injected into water bath. Nitrogen gas
(200~10 000 cm?®/s) was injected into the water bath through an orifice of 0.1~0.3 cm in diameter
located at the bottom. The gas jet behavior was observed directly by using a high speed cinecamera.
The frequency of the bubble knocking at the bottom was measured with a microphone.

It is found that the bubbling—jetting transition of gas jets injected into water begins to.occur when the
gas—flow velocity at the exit of an orifice exceeds the sonic velocity. This phenomenon is similar to the
behavior of gas jets in mercury bath. In the sonic region the frequency of bubble knocking decreases with
increasing gas—flow velocity. At the highest gas—flow velocity explored in the present study perfect jetting
is found to occur. The injection pressure in this case is 30 kgfjcm?. The initial expansion angle of jet
increases with increasing gas—flow velocity and agrees well with theoretical calculation. From this, it is
presumed that the speed of a gas jet which is equal to the sonic velocity at the exit of the orifice exceeds

the sonic velocity just beyond the exit.

L # =

ZELIIRXALBHRCIT B H AL = » P OEE)Y
ZEEAIC IR T 5 fo b KRB AV TR e i i 3
WU H AR ERAZEREYFTOTELYY, F, 4V 7 4
Ao F ABRIENEEERCETAETN A =2y O
ERENBAY 7 4 ARE-EHTHHRPBE P =y T 4 ¥
IFWRETAHZEEYHLMAC LAY, EbiR, 2HRITKE
WERACTY = v 7 4 v 7 OBRSYBE LY.

L2L, P HARERAZDY = » T 4 Vv I7BEOD
M HEtEYy—BlkdDE LTSRS DI,
WY DB Y H LM T ALENDS. Fi, ¥
=y F OBWEORHTIIVE T TOKEEXAGLEERD
ZTRATHANBIRTWS. 22T, AHETIE
KEAG, KEEZFERLLERERABERERREETOE
BEERY, BEEZLT, 7YV vImnbYz e T g
VINDBRBERR IO =y T 4 YIREOX Y T 4 A
HOEHDOY = » b OEBYEZEL, KEBICRTIE
BT it L.

2. =® B

2.1 EREE

EREES Fig. 1 kRL7e. KERA~ 40x50x
100 cm DEEHC, B, BXHEO7 7 9 ABZEYTD
fIFTH s, AEERIIFLCHY 7 4 ADHBEX
Sem D7 7V AVRERBE L. 4V 7 4 AL 0.1cm,
0.2cm, 0.3cm THB . HEWTIIEBGBD7 2 ) VIREYH
W, AEOTAITE X b BTG, BuFRCEVS A
Coy FPEAFEHB XKLL BE, BEERE
i S00W o 2EOER, BMBREZECIL2BDO< 7R

Pressure Mercury-
gauge manometer -

Flow
meter

Gas reservoir

Q&i::rophone

Recorder

Fig. 1. Schematic draw.ing of experimental apparatus.
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Fig. 2. Bubbling-jetting transition in the two
systems of mercury and water.
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Fig. 3. Jet base diameter plotted against nominal

Mach number.
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Fig. 4. Bubble knocking recorded by oscillograph.
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Fig. 5. Frequency of bubble knocking at the vessel
bottom plotted against gas-flow rate.
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Fig. 6. Frequency of bubble knocking at the vessel
bottom plotted against nominal Mach number.

20 T T T
8
a = J
= d,=0.2cm
> T S
S10F Depth LY 4
3 © 25cm .
o %
g e 50 < e
) 'e. 1
o A s L ﬁ
1000 10000
Vg (cm¥s)

Fig. 7. Frequency of bubble knocking at the vessl
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