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Abstract

In this paper, the k-£ turbulence model, EBU-Arrhenius combustion model and P-1 thermal radiation
model were adopted to simulate and study the effects of wind speed and liquid level height of flash
tank on the flame thermal radiation field, especially the near-ground thermal radiation range. The
results show that under the condition of high wind speed, the center of flame thermal radiation shifts
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downward, the downwind thermal radiation range expands, and the radiation intensity first increases
and then decreases with the increase of distance. With the rise ofliquid level in the tank, the flame ther-
mal radiation range becomes larger, and the near-ground thermal radiation intensity exceeds the crit-
ical value, which poses certain safety risks to personnel and the environment.
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Table 1. Constants of the standard k-¢ model
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Figure 1. Schematic diagram of the radiation physical model
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Figure 2. Grid division results
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Figure 3. Longitudinal temperature field distribution

3. hERESS
5.4786+02 l H ' I
|| 4.859¢+02
I 4.239e+02
3.620e+02
3.000e+02 (a) 3 m/s
5.141e+02
4.070e+02
3.000e+02 (b) 5 m/s
[K]

Temperature
Contour 5

1.167e+03

1.105e+03

1.044e+03
9.815e+02
9.196e+02
8.576e+02
7.957e+02
7.337e+02
6.718e+02
6.098e+02

K]

Temperature
Contour 4

1.798e+03
1.691e+03
1.584e+03
1.477e+03
1.370e+03

| 1.263e+03
1.156e+03
1.049e+03
9.422e+02
8.352e+02
7.281e+02
| 6.211e+02

DOI: 10.12677/me.2026.142032 307 i AR


https://doi.org/10.12677/me.2026.142032

Temperature
Contour 5

9.236e+02
8.790e+02
8.345e+02

7.899e+02
7.454e+02
[ 7.009e+02
6.563e+02 B
6.118e+02
5.672e+02
5.227e+02
4.782e+02

4.336e+02
3.891e+02

N

Temperature
Contour 5

3.445e+02 (c) 7m/s
3.000e+02
7.867e+02
7.519e+02
7.171e+02
" 6.824e+02
6.476e+02
6.129e+02
5.781e+02
5.433e+02 - -
5.086e+02
4.738e+02
4.390e+02
- | 4.043e+02
3.695e+02
3.348e+02
3.000e+02 (d) 9 m/s
[K]

Figure 4. Transverse temperature field distribution
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Figure 5. Longitudinal temperature field distribution (3 m/s)
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Figure 6. Longitudinal temperature field distribution (5 m/s)
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Figure 7. Longitudinal temperature field distribution (7 m/s)
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Figure 8. Longitudinal temperature field distribution (9 m/s)
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Figure 9. Effect of wind speed on thermal radiation intensity
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Figure 10. Torch thermal radiation field (wind speed 0 m/s)
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Figure 11. Torch thermal radiation field (wind speed 9 m/s)
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