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Tip

Characteristics

* Support thermal expansion and contraction;
* Get maximum velocity of cooling water ;
* High heat transfers;

*Low pressure drop;
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Methodology LUMAr

Math Model
Conservative Equations
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Numerical Model
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Description Values
Water flow 170ms3/h
Inlet temperature of water 40°C
Heat flow (tip Face) 2,4AMW/m?




Numerical Model
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Geometry and Boundary Conditions

Methodology LUMAr

Fluid Region:

* Layers near of wall;
*Reproduce viscous effects
and drop pressure;

Solid Region:

* Layer of elements for

transfer:
*Concentrations,
*Temperature,
Strees along the
thickness.



Results and
s Discussions

_NSTech.urg

Velocity Profile

Low water velocities:
*Low coefficients heat transfer;

*Low thermal transfer

*High temperature in tip face;

* Contribute for erosions and abrasions effects during blow
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Temperature Profile
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High temperature in tip face:
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Temperature Profile
Tip Life = 166 heats

Intensive wear

Failure — Melt point
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Drop Pressure
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TIP FACE - COMPARATIVE LIFES

Wear area
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Conclusions LUMAr

*The CFD models are able to prevent and develop new performance of
lance tip;

sLance tips needs to have high velocity in the hot region or face of the tip;
*High velocity promote increase in the coefficient heat transfer;

*High coefficient heat transfer guarantee the mechanical properties of the
solid materials for longer time;

*This work was applied practically into the steel shops and the results

showed increase at the lance tip life by 6 times.
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