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#3  Processes to simulate: continuous casting
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#4  Multiphase processes a continuous casting

Velocity, U (m/s)
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Time: 20.0 sec

SEN
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Velocity isosurface
IUI=0.3m/s

Shell thickness (m)

t = 0.00 sec

Solidified shell

Solidification simulation

Lagrangian particles simulation (50 ~ 600 pum)
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OGI solidification benchmark
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Temperature T (K)
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#9 Motivation: focus on the SEN region
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Velocity, U (m/s) Time: 20.0 sec
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(a) mechanisms of slag entrapment

(b) SEN refractory erosion kinetics

(c) free surface oscillation/waves

(d) patterns of turbulent jet flow

(e) sensitivity of all phenomenato SEN design



#10 Modifying numerical model equations

Mixture properties:
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#11 Experimental setup and simulation domain

melt slag amr




#12 Water modelling results

Casting speed: 1.5 m/min
Jet velocity: ~ 2 m/s




#13  Simulation results / comparison with experiment

Flow simulation:
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Comparison with the water modelling results:

Time-averaged int. gosition

Experiment Simulation
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Application: SEN erosion kinetics
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#16 Water Modelling: voestalpine Stahl lab (Linz)

One strand slab casting tundish



#17 Experiment vs simulation: first look

1 sec 6 sec 16 sec




#18 Experiment vs simulation: in details
D,=3.5mm D, =0.285 mm
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© (a) experiment ©
(b) simulation

(c) error
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#20 Motivation: experiment vs RANS simulation

RANS simulation
k-epsilon [RHI, Y. Tang]

For very special
SEN designs!

SEN:01 Mold:1400x112 Flow:2,74 Gas:0.0 ED:3,57 AKV1:1,31 AKV2:0,47

water experiment




#21 Water model experiment setup
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SEN gap variation




#22 Comparison of the different gap size SENs

A

SEN:12 \l;>|(|:1-$(l(l\lll Flow:2,68 Gas:0.0 ED:2,25 AKV1:-0,08 AKV2:0,20

AKV1:-0,34 AKV2:0,41

middle

SEN:18 Mold:1400x112 Flow:2,67 Gas:0.0 ED:8,57 AKV1:0,03 AKV2:-0,07



#23 Simulation results: coarse vs. fine grid

coarse mesh, 800K cells, dt=0.01 sec refineﬁdrmesh, oM cells, dt=0.0005

Time: 0.0 sec

Time: 0.0 sec



#24 Mesh resolution
coarse mesh | refined mesh
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#25 y+ wall criterion (< 30): mesh layers

Layer size




. Mesh refinement: no layers vs. fine layers
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#28 Different turbulence models on the fine mesh

k-epsilon k-omega
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Advanced meshing tec

CAD
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