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Behavior of Vertical Water Jet in a Cylindrical Mercury Bath

Manabu Icucm, Masao Taxepa, Tomomasa Uemura and Zen-ichiro Morita

Synopsis :

Deionized water was injected through a single-hole nozzle at bottom center into a mercury bath in a cylindrical vessel.

Water droplets were generated at the nozzle exit and they rose in the bath spreading in the radial direction. The holdup,
frequency, mean rising velocity, and mean diameter of water droplets were measured with a two-contact electro-

resistivity probe and a laser void meter.

The laser void meter can detect the arrival of water droplets and the rising

velocity of them by analyzing the reflection of a laser beam at the interface between the two liquids. Both measured

values of the water holdup « and water droplet frequency f,, followed the Gaussian distribution.

Consequently,

empirical correlations for « and f, were derived in the momentum region near the nozzle exit and in the buoyancy
region far from the nozzle exit by referring to those derived for bubbling jets in a cylindrical vessel. The mean rising
velocity of water droplets u, was calculated from the mass balance of rising water, and the mean diameter was

calculated from the relation dy =1.5a Uw/fy.

Empirical correlations for a, fy, uw and dy were almost the same as their

individual correlations for the bubble characteristics. Therefore there is no essential difference between a liquid-gas

jet and a liquid-liquid jet.
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Fig. 1. Schematic of the experimental apparatus.
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Fig. 2. Schematic diagram of a two-contact electro
-resistivity probe and its output signals.
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Fig. 3. Schematic diagram of a laser void meter and
its output signals.
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Fig. 4. Radial distributions of water holdup for d,=
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distribution drawn so as to best fit measured
values).
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Fig. 5. Radial distributions of water droplet fre-
quency for d,=4.0mm and Q. =11cm?®/s

: normal distribution drawn so as to

best fit measured values).
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Fig. 6. Definition of centerline values, ac. and fy.c,
and half-value radii, b. and b;.
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Fig. 7. Classification of the flow field in a bubbling
jet.

By @ =0.5L 1 AEIEz=2, 25 H L, ZOME I3
BfycLy Das bel2 £ DR [fucr (Zso), balzso), belzs) &
ET] HECUTERRPER LI, 20w
Tldae,=0.05L 7 2 BB - H L CRAELRIER 1T 512
K35, 7 AND T GEEDO.5< ae, DRI O G T,
ARENEFRE L,
3:2-1 E#HBXEREBIIHY S0, OERR
ERRAOHEE FFERIFIERODL LR ETH Y, I
EWET B, act, fwcrr be bt T 2 EBRRIZLTFOL 5
kB,

er =0.5(2/7gp) 720 wrereerriaeeeee e (4)
ba:ba(Z5o) . (2/250)0'75 .................................... (5)
fwcr =fuwcr (Zso) * (2/250) 27 ++rsveeeessneensiieiiiinnns (6)
b =by (Zsg) * (2/259) 070 ++eeremrmmnnmneeseeriiiimiiin, (7)

J:it':F‘U)Zso, ba (Zso)’ fw,c[‘ (ZSO)’ b[ (Zso) &i % ﬂ%“n‘/ﬁ(ﬁf
Giohb,

Zoo=4.9d Frp 020 ceevveereemrmmmnenniiininii (8)
Frm:prwz/[(pHg_pw)gdnsj ........................... (9)
ba(zso) =b;(z5,) =0.34 (sz/g) L P P (10)
£ cr (Zso) =3.9We 3 (Qug?) Y5/ 25y -wveerveerrnemsreemnnss (11)
We=wQu2/ (Oiig_wdn3) *rrrerrrmreemmseeerri. (12)
n=0.027{z50/ba(z50) } F0.38 reremreerercacennenais (13)

I ITCFMEE 7 v— V&, Weld V = —S—8, oyg_wid
KRB ERDFRHERNITH %,

IRER—IKRRIE TR D 250 1%, KR THEK 3 N B 7KP—ZEHR S
AERPOEDHI 3IETH 5,

12750, ba(zse), be(Zso)s fwer (Zso), TEBDIEZBIL T
RREER? OB EAFHRERA O L 12, T2
b bz b7 A EIATE IX/KER—IKREFLDIZ 5 H7KRERE—ZER
RERL Y S 3BRERECDH, 2ORDz2 2, DFEKIZI T
B IKIE DO A ECIRAE 1L SUHER £ R v,

28

3:2:2 FHEMCF ba b 0T 5 FEERN

DIAET A L TIRES T 5 EZERRD L FRRC, kR
—IKRDFHEIK BT Ba b i, ac.=0.05% I % EhifiL
Bz oFH L TARRTEBL 2,

QCL=0.55exp(v2.4z/zs) ................................. 15)
baZO.ZZba(Zs)exp(l.52/25) ............................. (16)
fw,CL:4'5fw,CL (zs)exp(—l.BZ/zs) ..................... (17)
b;=0.22b; (zs)exp(1.5z/zs) .............................. (18)

:- : ’C‘ba(zs)y fW,CL (Zs), bf (25) li % ﬂ%“nz=zs ‘:kbi 6
ba, fwcr, DDETH Y, KATERIN S,

zs=14 (sz/g) 1/ ittt rae ettt eteis e aaiaaaes (19)
be (Zs) =b; (Zs) =1-4(Qw2/g) U5 eiierieiivineeniesannnnnns (20)
fwee (zs) = (L2 (pug — pw) / (Gg—wdn) 12 (Qug?) ¥/ z5

U 21
L= (sz/g) 1S i i i it e i ettt (22)

UL § 2 EERD E <5 b, AKP—IKRRDIFN
BT, /A 6DES z DEALC L 5 ac, bay b D

10°f
I v
05 _A_/Momentum Q, = 11 cm¥s
3 % %
6 ~
&
Zso g\
~o Buoyancy
10} ®
0.05 é\
d, (mm) g\\\g
(1.0
Al 20 Zs
v|4.0 (
10-2 ! 1 i | 1 L Il L L ]
0 50 100
Z mm

Fig. 8. Comparison of measured values of water
holdup on the centerline ac. with empirical
correlations derived in this study. B

Q,=11cm’s

by mm

10'f

10° :
100

Z mm

Fig. 9. Comparison of measured values of half-val-
ue radius b. with empirical correlations
derived in this study.



10°
o E d,=1.0mm
§ S Momentum Q. =11 cmis
S~ ~
108 -
[ \\\\\\Q \8
N
Buoyancy Y
10'F
100 1 ! 1 L 1 L 1 L 1 1 |
0 50 100
Z mm

Fig. 10. Comparison of measured values of water
droplet frequency on the centerline fuc.

with empirical correlations derived in this

study.
E Q, =11cm’s
<
Buoyancy
1 01 - 9//%
[ ’&, /§//ﬂ v
8\ Momentum :
v| 4.0
0 1 1 L Il i 1
10 100
Z mm

Fig. 11. Comparison of measured values of half-
value radius b; with empirical correlations
derived in this study.
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