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Numerical Analysis of Bubble Behavior in a Channel with Cylinders
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Bubbly channel flows through densely arranged cylinders are associated with heat exchangers in nuclear power
plants, and compact chemical reactors. Bubbles in such environment show complicated behavior due to
cylinder-bubble direct interactions. This study aims at clarifying relationship between arrangement of cylinders and
internal convection of two phases. This report shows a result of the three-phase simulation using Eulerian-Lagragian
model in which the cylinder-bubble interaction models are taken into account.
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Table.1 Simulation conditions

= _(aL +ag )Vp - (aLpL + Q606 )g + (FLL —-Fy + FWALL)

(4)

Simulation domain 0.3 mXxX04 m
Grid division number 33x45

Time integration unit 0.001 s
Simulation period 10.000 s

Kinematic viscosity of liquid 10° m%s
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Fig.1 Boundary conditions of simulation domain

Bubble diameter 20 mm
Gas flow rate 0.20 I/min
Cylinder diameter 10.0 mm
Volume fraction of cylinder 5-25.6 %
Arrangements of cylinders

Regular arrangement

Staggered arrangement

Random  arrangement
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Fig.2 Typical samples of simulated results
(Volume fraction of cylinder = 25.6 %)
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Fig.3 Normalized time-averaged rising velocity of bubble
versus volume fraction of cylinder
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Fig.4 Collision frequency ratio of bubbles on cylinders
versus volume fraction of cylinder
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Fig.5 Stream line and bubble distribution
(Volume fraction of cylinder = 25.6 %)
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