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¥ Fluid flow In funnel-molds
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Ve Gas flow in nozzle walls
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Gas bubbles flow into nozzle through

“active sites” in porous refractory,

What is gas
distribution
entering flowing
steel?

Argon

injection

Solve pressure and
flow distribution
Inside porous
ceramic nozzle
walls

Porous refractory

Impermiable

outer “can”

Project: Can clogginc'ti‘n'cation be predicted?
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Quan Yuan:
Flow of molten steel

% Develop improved Entrapment

(eg. Dolomite ceramic nozzles

or dendritic steel shell)

Criterion:

* for particles smaller than
PDAS, they are modeled as
being entrapped by solidifying
fronts whenever they touches
the fronts

PDAS

- for particles bigger than
________ z PDAS, the logic is shown in
the next page
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pment Model

Q. Yuan:

For particles bigger than PDAS, the entrapment logic is:

F

Dx

F . ?

| o _ particle pushing

¢ yes

Particle rolled forward by fluid ?

(by comparing the clockwise | Y€S_ ontranment doesn't occur (here)
and counter-clockwise torques

T —

[ no

Particle slided forward by fluid ? | YéS
(by comparing tangential forces)

———= entrapment doesn't occur (here)

particle entrapment

d,no
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Vi Spray Cooling fundamentals
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Vz== Flow Measurements in Steel Caster
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Holder 5 S Bret Rietow

Find steel surface

Aluminum
Wire  ~ Powder Layer
velocity = f(angle)
Steel 7 y - g
Nail ~ Liquid Layer

Thickness

q
—— g
_)a Steeper angle
—— < with faster flow .
Direction -
of Fluid Solidified Steel Solve Navier-Stokes
Motion Head after withdrawal

from Mold flow with free surface

Interface profiles
(Nail board measurement)
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