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Abstract

Regarding the secondary cooling process of round billet continuous casting, this paper establishes
a mathematical model for water distribution on the spherical surface of the nozzle. This model en-
ables the calculation of spray water volume at various positions and areas. Additionally, a mathe-
matical model for water distribution in the cylindrical grid of the casting blank is established, al-
lowing for the calculation of water flow density data on the cylindrical surface of the casting blank.
Using the formula developed by J. Wendelstorf, the spray heat transfer coefficient at each node on
the cylindrical surface of the cast billet is calculated, providing a fundamental boundary condition
for refining the three-dimensional temperature field mathematical model of the round billet.
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Table 1. Nozzle parameters
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Figure 1. Distribution diagram of water flow density in pure water nozzle
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Figure 2. Distribution diagram of water flow density in air-water nozzle
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Table 2. Distribution of nozzle water flow density

2. EEKREZEEST
A1 & (mm) afi 7K g aviv: i1 & (mm) afi 7K I AR
0 100 100 375 0 0
25 95.5 935 400 0 0
50 86 65.5 425 0 0
75 74.5 375 450 0 0
100 58 9.5 475 0.5 0.5
125 36.5 3.0 500 0 0
150 77.8 1.0 525 0.5 0.5
175 4 0 550 0.5 0.5
200 0.5 0 575 0 0
225 0.5 0.5 600 0 0
250 0 0 625 0 0
275 0 0 650 0 0
300 0.5 0.5 675 0 0
325 0.5 0.5 700 0 0
350 0 0 725 0 0
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Figure 3. Comparison chart of raw data and fitting curve of pure water nozzle
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Figure 4. Comparison chart of raw data and fitting curve of air-water nozzle
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Figure 5. Schematic diagram of 2D division of spray grid
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Figure 6. Schematic diagram of 3D division of spray grid
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Figure 7. Calculation results of water weight for spray grids
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Figure 8. Schematic diagram of cross-section of round billet
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Figure 9. Schematic diagram of water flow density calculation
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Figure 10. Top view of water flow density calculation
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Figure 11. Side view of water flow density calculation
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Table 3. Case parameters
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Figure 12. Heat transfer coefficient nephogram of pure water nozzle on the
surface of slab
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Figure 13. Heat transfer coefficient nephogram of air-water nozzle on the
surface of slab
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