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Extended Abstract

Introduction

Spillways and chutes are among the
important hydraulic structures that play an
essential role in the stability of dams. The
most important factor that may endanger
the stability of spillways is the cavitation
phenomenon. Due to the high head, the flow
on the spillways and chutes is very fast. The
protrusions, curves, and imperfections of the
concrete surfaces that occur during or after
the construction of the dam cause the flow
lines to deviate and the pressure to decrease
in some places, and cavitation will happen.

Cavitation is a process that is usually
accompanied by deterioration of surfaces or
is characterized by a loud noise. Most of the
researches on the hydraulic performance of
spillways using 3D software have been
mainly in laboratory conditions. In this
research, the flow pattern and cavitation
index in the physical model are investigated
and calculated using numerical software.

Materials and methods

Ansys Fluent software is one of the most
popular industrial software in the field of
computational fluid dynamics that has many
capabilities in computational fluid dynamics
analysis. This software has the ability to
simulate two-dimensional and three-
dimensional flows. The spillway used in the
numerical solution of this research is based
on the spillway of the Azad reservoir dam,
which is modeled with a scale of 1: 33.33 in
the laboratory of the Water Research Center
of the Ministry of Energy. Initial conditions
for flow simulation include average flow
velocity in the channel, channel roughness
height, and hydraulic diameter. A virtual
wall was applied to the model to prevent
overflow in the channel, simulation error
and rapid advance of the model.

Findings

This study showed that the Ansys Fluent
numerical model has a high capability in
three-dimensional simulation of the flow
through the dam spillway. Also, by placing
different aerated pipes on the spillway, it
was found that placing two aerated pipes has
a very positive effect on increasing the

pressure and decreasing the cavitation
index.

Discussion

The results showed that the Ansys Fluent
numerical model has a high ability to
simulate the flow in the mentioned spillway.
Analysis of the results in the model showed
that the value of the cavitation index up to a
distance of 160 meters from the spillway
crest is within the allowable range and from
a distance of 160 meters to the end of the
spillway which is about 130 meters, the
cavitation phenomenon on Azad reservoir
dam spillway occurs for the studied
discharges.

Conclusion

By examining the static pressure and
calculating the cavitation index in each
scenario, the spillway with two aeration
systems became a suitable option to
eliminate the cavitation phenomenon. By
comparing the values of cavitation index, it
was found that the number of aeration
systems has little effect on the results and
the same two aeration systems are sufficient
for this spillway at specified intervals.
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