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Fig. 4 Computed flow pattern after 13 s under volume flow rate of air at 36 mL/min
and 4z=1 cm.
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Nomenclature
Cp : drag coefficient [-]
Ci, : lift coefficient -]
Cvm : coefficient of virtual mass [-]
D : depth of domain [m]
D : rate of deformation tensor (strain rate tensor) [m s?]
dg : bubble diameter [m]
E : rate of strain tensor [m s
g : gravity acceleration [ms?]
Fy : viscous force [N]
Fp : drag force between liquid and gas [N]
Fum : force of virtual mass [N]
F, : lift force [N]
H : height of domain [m]
n : normal vector on interface [m]

: pressure [Pa]
Re : Reynolds number of bubble [-]
t : time [s]

7= (u,v) : velocity vector and its components [ms']
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vy : relative velocity vector between gas and liquid phases [m s
: width of domain [m]
: coordinate [m]

Greek letters

a
u"
p

Subscripts

G
L

: void fraction [-]

: viscosity [Pas]

: density [kg m™]
: gas phase

: liquid phase
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In this article, the flow pattern of gas-liquid (air and water) two-phase flow in the rectangular domain was
investigated experimentally and numerically. In the experiment, the measurement system of PIV (particle
image velocimetry) was used to obtain the velocity field in the domain. As for the numerical study,

two-fluid one pressure model was adopted, and the flow pattern was computed in case of the small volume
flow rate of air.

It was concluded that the location of the secondary vortex is changed by the volume flow rate of air in the
two-phase flow, and the vortex is changed into two small vortices when the volume flow rate of air is larg-

er than 200 ml/min. The three-dimensional flow pattern exists around the center of vortices with the up-
ward flow by aeration.

Keywords: gas-liquid two-phase flow; rectangular container; PIV (particle image velocimetry); numerical

computation.



