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Fig. 1 Schematic diagram of experimental apparatus
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Fig. 2 Bubble size distribution represented by log-
probability function
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Fig. 3 Bubble size distribution represented by log-
probability function
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Fig. 4 Bubble size distribution represented by upper limit
log-probability function

&1.34 283, Zh5OEIT Miyahara et al. (1999)7%
LIEOZY T4 RITHLUTHEHREFACETH S,
2-2 BREEIEEOHH

upper limit log-probability function %3 2 BCH
ARREKHELNDHEND S, Hinz (1955)I3ELNHE

FT dyy BT —N—, We=pu'd,/oc, TRES

NBERELTNS, ZZTu REME, 4, IKSL
WEBTORY_REEZETH 3, ploldThTh
BOEELREARNTHD, COJRTHABLILEER
B 3EEN EKBOBREMFTIRERAOL
AT S, [T WexWe, (BEFRY z—N—%)
254389 3, Lewis and Davidson (1982)I3&EDE
SIBHLEREF TOWEENTIIBOSROFE &7

5ELTVS, Thikic. ZOHAITE, ¥ dod
KELY, ZZTolRETTOWKEETHS, TT

TWe=pw'dllo &is3, Pxv b EERTHKNE

EYWEE, 0, NIEBEOBERINEE, 0, L DKE
WHNEWHARKDABHLEDLENSDT S, &
hoonleEhs

We, = pwld. .. lo 12)

£ 99 T T

8 P/d,=0-1.5

[72]

3 w0 | u,-1.06 -3.72 nys 4

o

§ 70 + .

@ | .

8 50

S a0f 1

B N 4

g 20

[0)] - -

9 57T a=1.65

g 6:1.34

g ! d,=0.02m

3

E dyo=0.00604 M

o 0.1 -

0~01 ' 1 1 1 1

10" 2 5 100 2 3

A/ Fpmady) [

Fig. 5 Bubble size distribution represented by upper limit
log-probability function
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Notation
A = arm of square cross-section, m
a = parameter in upper limit log-probability function
d, = bubble diameter, m
d,, = major axis of bubble, m
dy... = maximum stable bubble diameter, m
d,, = minor axis of bubble, m
dy = initial bubble diameter, m
d,, =bubble diameter at v=0.1, m
dy, = bubble diameter at v=0.5, m
d,,  =bubble diameter at v=0.9, m
d, = jet diameter, m
d, = orifice diameter, m
dy = volumetric mean diameter of bubbles, m
n = number of bubbles
P = pitch, m
Re = Reynolds number (=d,u,p/ 1)
W = mean square velocity difference between two
points separated by d,, m%/s®
y = jet velocity, m/s
u, = mean liquid velocity through hole, m/s
v, = bubble volume, m®
Vi,  =initial bubble volume, m’
v = cumulative volume fraction less than stated size

We  =Weber number (= pw’d; /o)

We,  =critical Weber number (= pw?d;,.. /o)
x = distance from orifice plate, m
y = dimensionless function of d,

é = size distribution parameter

u = viscosity of liquid, Pa.s

p = density of liquid, kg/m®

(o = surface tension, N/m

@ = shear rate, 1/s

, = critical shear rate, 1/s
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Bubble Splitting by Turbulent Jet Emitted from Two-Hole Orifice
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Experiments were performed to investigate bubble splitting by turbulent flow from two-hole orifice. Two
liquid jets were discharged vertically upwards through two-hole orifice into a large volume of the same liquid.
Shear layers were thus formed around two jets as they entered the surrounding liquid. The measured size
spectra can be well represented by an upper limit log-probability function with two constant parameters and
only one variable, the maximum stable bubble diameter, regardless of pitch between two holes, the result of
which is the same as that obtained for one-hole orifice. The critical Weber number including the maximum
stable diameter is well correlated for two-hole orifice having diameter greater than 2cm by the result for one-
hole orifice. The volumetric mean diameter of splitting bubbles can be well estimated using two constant
parameters and the maximum stable bubble diameter in the upper limit log-probability function.



