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Pressure Profiles and Gas-Liquid Mixing in the Vicinity of the Nozzle Submerged in
Liquid. By Yong Gil Hwang, Saburo KoBavasHi and Masanori TOKUDA.

The gas-liquid mixing in the vicinity of the nozzle submerged in liquid to inject gases is an
important process with respect to the commencement of chemical reactions and heat transfer in jets.
The characteristics of the flow and the mixing were investigated concerning the super sonic jets of
nitrogen injected into water through an orifice-type nozzle. The static and the total pressures, and the
static and the stagnation temperatures in the jets were observed in the vicinity of the nozzle exit. In
the case of the under—expansion discharge, the total pressure had an axisymmetric circular peak, similar
to the radial profiles of those in the nitrogen-air super sonic jets. On the basis of the homogeneous
two—phase flow model, some Kkinetic quantities were calculated using the pressures and the temperatures
observed. The mass flux of water was evaluated to be highest in the peak region of the total pressure.
It is probable that the gas-liquid mixing is most active in that region. (Received June 7, 1986)
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Table 1 Experimental conditions.

Three-dimensional jet \ Ne-air, Ny—water
Nozzle diameter, d (mm) 2.125
Gauge pressure at gas cylinder (kg/cm?) } 1~30
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Photo. 1 Shapes of three—-dimensional jets.
a) U-type (po/p.=1.1), b) V-type (po/pa=1 4.
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Fig. 16 Radial profiles of static (79 and
stagnation (T,) temperatures in
Ne—water jet. po;=0.823MPa.
Height of probe, /=6.5mm.
Depth of water =90mm.
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Fig. 17 Calculated radial profile of hold up
of water in Np,-water jet. pou=
0.823MPa. Height of probe, 1=
4.5mm. Depth of water =90mm.

Fig. 18 Calculated velocity of gas—water
mixture, # and sonic velocity, ¢
in the jet shown in Fig. 17.

L, 2O TR P/ HAKEVZERET S, K
DR L1200, FARREENRDNZ I VRS
HOWDRKG & BBORENRNL LD T, BEEHD
FeD Bk EBRER L ORITIIITEG A, 2 X
FEF & B E TRRDO G Te D Bic 5 Tl
b, BERENHFER TR, Kt LoZ &
LTS,

4. %

RREEBEOH &L E LT, Kbh~DF
A AMIAZIZEE T 5 KEH TV, LT X 57
MR AEI,

1) /7 AL TOKME~DOEGET 7 A B
KBIHREOEBEAK L EF=F L F LKA X
¥, Pz PEBIETLIOCHENTH S,

2) Yoo FERZETIEREX A HIZ
KIHHBETHD, P2y PRAVERICIL LD

i

Photo. 2 Observation of potential core

- < . PR in two-dimentional jet. Mass
2. COEALILTOLEY = » MEUFEC flow rate of N;=0.584kg/s
5.

(7.21/s, 20°C).
3 NeDAKAIT 313 % IR RHEA OB ED 7 ANVEHEC KT DY = » PHNBER JOLES



112 HOBEE, DR, fEmE A A o428 F1E

Mk, ER-ZEIAOHE LELUOKEELETS. Tiobb, 2EORFESME, LT
®, oMMl e — s 2 HFT5,

D [WRGHAOEEDRF MG MELES M IET 5,

5) BEMKALDEZRED b b LEE — 7 M IIKDBERKEABEL AT, G- REANE
LILFEIIMy LEL bR A,



