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We rely on simulation software from ANSYS to improve flow in our tundishes to
maintain our very high product quality standards.			
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Steel Authority of India Limited (SAIL) Tundish

Fluid flow visualization helps to maintain
product quality by optimizing tundish design
Stream traces represent the movement of liquid steel
in a tundish where a turbulence stopper is used directly
below the inlet.

Introduction/Overview
During continuous casting of steel, the tundish is
an important link between the ladle (a batch) and
the continuous casting mold. The tundish acts as
a reservoir and distributor of molten steel. When
making quality steels, the tundish has the added
responsibility of improving inclusion floatation
and its separation. It also plays an important
role in composition adjustment during casting
of steel. The efficiency and optimization of these
processes require close control of the molten
steel flow behavior in the tundish. If the flow of
metal in the tundish is not properly controlled, it
may reduce the quality of steel produced.
Challenges
Determine the best shape and use of flow control
devices for a tundish, such as turbo-stoppers, in
order to provide optimum flow characteristics
that improve product quality.
Technology Used
ANSYS® Fluent®

• Inclusion floatation inside the tundish was
analyzed using the discrete phase model (DPM).
This helped to visualize the flow of these small
inclusion particles and see whether they were
trapped by the top surface layer.
Benefits
• The interactive user interface in ANSYS Fluent
helped speed the analysis setup and subsequent
post-processing.
• Adaptive meshing helped to refine the mesh
where needed to keep the overall mesh count
manageable.
• The accuracy of the simulation helped SAIL to
understand precise variations in flow parameters
including turbulent kinetic energy and turbulent
energy dissipation. This led to meaningful
insight in the process to make design
improvements.
• Use of ANSYS Fluent reduces the cost of
plant-scale experiments and testing.

Engineering Solution
• ANSYS Fluent software with the standard k-e
turbulence model was used to model fluid flow
in the tundish.
• Adaptive meshing based on velocity gradient
was employed to generate a finer mesh in
regions of high velocity gradient. A quarter of
a million cells is needed to accurately capture
the flow.
• The unsteady-state species transport model
was used to generate the resident time
distribution of the vessel.

Company Description
Steel Authority of India Limited (SAIL) is the
leading steel-making company in India. The
company is a fully integrated iron and steel
maker, producing both basic and special steels
for domestic construction, engineering, power,
railway, automotive and defence industries and
for sale in export markets. The company has
the distinction of being India’s second largest
producer of iron ore and of having the country’s
second largest mines network. This gives SAIL a
competitive edge in terms of captive availability
of iron ore, limestone, and dolomite which are
required for steel making.
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