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The Size of Bubbles from Single Inclined Orifices
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1) Steady bubble growth system (Constant flow system) 13.19
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Fig. 3 Proposed mechanisms of bubble formation in Model III
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Fig. 4 Experimental apparatus
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Fig. 6 Example of relation between bubble volumes and gas flow rates
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Fig. 7 Comparison of bubble volumes of single inclined orifices with it of single orifices
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V= K, Vg (44)
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Nomenclature

Ay . csoss-sectional area of bubble(cm?)
C : coéfficient (—)
Cp : coefficient of viscosity (——)
Dg : bubble diametor (cm)
Dgv: bubble diameter which is equivalent to viscosity resistance (cm)
D¢ : horizontal bubble diameter (cm)
Dy : distance round of orifice (cm)
Do : equivalent diameter of orifice (cm)
[ : frictwn factor (—)
F . ratio of orifice area to plate area (—)
F. : Proude number, Vi/Dog (——)
g : gravitational acceleration (cm/sec?)
h . liquid depth om orifice (cm)
k. coefficient in Model I (—)
: coefficient in Model T (—)
K. : coefficient in Eq. (44) in Modelll (—)
kq ; coefficient in Eq. (22) (—)
K4 : coefficient in Eq. (20) (——)
m : mass of bubble (g)
m : mass (g)
Py . pressure in gas chamber (dyn/cm?)
AP . exess pressure (dyn/cm?)
APy : dry pressure drop through orifice (dyn/cm?)
q : gas flow rate (cm3/sec)
ge : gas flow rate in end of first stage in Model T (cm3/sec)
r : bubble radius (cm)
rg : bubble radius in end of first stage in Model 1 (em)
Reg: Reynolds mumber based on gas phase (—-)
Re. : Reynolds mumber based on liquid phase (—)
S . area of half ellipse, refer to Fig. 1 [ cm?)
8 : area of orifice, refer to Fig.1 (cm2)
t . time (sec)
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: equivalent thickness of orifice (em)

Ty : thickness of orifice plate (em)

: bubble velocity (em/sec)

Vo : growing velocity of meck (em/sec)

Vo : gas velocity through orifice (cm/sec)

: bubble velocity of second stage in Model T (em/sec)
: instantaneous bubble volume (cm3)

Vs : final bubble volume (cm3)
VB: : bubble volume calculated by Model I (cm3)

Vav : bubble volume which is equivalent to viscosity resistance (cm3)

Ve

gas chamber volume (cm3)

Vo : critical volume of qas chamber (cm3)
Ve : bubble volume in end of first stage in Model T (cm3)

Vo

: gas volume which is equivalent to AP [em3)

We : Weber number, DoVopg/c (—)

Py
o1
de

NS ok woE

»®

10.
11.
12
13.
14.
15.
16.

17.

: coefficient (-(—)

: guice angle (rad.)

: viscostty of liquid (poise)

: gas density (g/cm3)

: lipuidb dcemsiy (g/cm3)
=01—Pg

: surface temsion (dyn/cm)

: contact angle of bubble (rad.)
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