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Cylindrical Containment Dike

Containment dikes are used to capture spills from oil, gasoline, or chemical storage tanks. They
are typically cylindrical in shape with a volume that equals that of the storage tank.
Unfortunately, if a catastrophic failure of the storage tank occurs, the liquid can splash up and
over the wall, as this FLUENT simulation illustrates. Results from this simulation are in good
qualitative agreement with both experimental and numerical work reported in the literature.

The VOF model in
FLUENT has been used to
simulate the flow over
acylindrical containment
dike. Dikes of this sort are
often used around large oil
or chemical storage tanks.
If astorage tank ruptures,
the dike is used to contain
the spillage and prevent it
from spreading. This
scenario has been studied
numerically and experimentally,
asreported in Reference 1. Inthis
paper, the authors used an
axisymmetric VOF code to
simulate the collapse of a standing
cylinder of liquid and the
subsequent interaction of the
liquid with a surrounding dike.
Good agreement with a previous
experiment was reported by the
authors.

In the example presented here, a
3D simulation using the VOF
model in FLUENT is described,
and the results agree well with
both the axisymmetric simulation
and the experimental results
reported in Reference 1.

A grid of 166,000 hexagonal cells
was used for the simulation. This
grid was generated from the

Figure 1: The quadrilateral surface grid used for the simulation

spread rapidly from thisinitial
State.

Moments (0.1 seconds) after
theliquid isreleased, it startsto
settle and spread. In Figure 3,
contours of velocity magnitude
on the liquid surface show the
region of most rapid motion at
the base of the column.

quadrilateral

surface mesh Figure 2: The liquid
shown in Figure colmn = ceeres
1. A 300 sector start of the simulation
was modeled,

with symmetry

conditions on the
sides.

The volume
fraction of liquid
at t=0isshownin
Figure2. The
liquidisinitialy
in the shape of a
standing cylinder,
representative of
its shape inside
the inner storage
container. If a
catastrophic
failure of this
container were to
occur, theliquid
would be free to

Figure 3: The liquid
surface, colored by
velocity magnitude,
after 0.1 seconds
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