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INTRODUCTION

̶ Spray surface cooling is important for preventing pyrolysis and thus 

controlling the fire development

̶ Experimental paper [1]:

̶ Validation study of CFD modelling

̶ FDS version 6.7.7-intel-2021b
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[1] See References slide
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EXPERIMENTAL SET-UP

6

Set-Up from experiment [1] [1] See References slide

- SU42 nozzle

- Water volume flow rate: 4.6 l/min

- Water pressure: 6.2 bar

- Air pressure: 4.5 bar

- Sauter mean droplet diameter: 171 µm

- Mean droplet velocity: 22.4 m/s
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EXPERIMENTAL RESULTS
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Results from experiment [1]

[1] See References slide

- Heating up to 600 °C

- At 384.4 seconds, activation of the 

spray and shutting down of the 

radiative panel

- Cooling down from 600 °C to 20 °C in 4 

seconds

SU42 = RED
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FDS SET-UP
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Set-Up in FDS

1. Hot metallic plate

2. Water spray

3. Combined simulation



FDS SET-UP
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̶ Water spray nozzle: SU 42 nozzle

̶ Size distribution: Rosin-Rammler-Log-Normal

Velocity distributionSize distribution



FDS SET-UP
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̶ Some points that were analyzed:
̶ Variation of conductivity and specific heat for the steel

̶ Mono- vs poly-disperse

̶ Sensitivity analyses for: mesh size, number of particles per second and 

number of radiation angles

̶ Weber number, Sauter mean diameter and mean vertical velocity

̶ Coverage area, Boiling curve
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Temperature evolution
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Temperature evolution

‒ Important factors:

‒ Thermal properties of steel

‒ Accounting for water evaporation from the steel

‒ Heat Transfer Coefficient (HTC)
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Temperature evolution

‒ Thermal properties of steel

Temperature evolution
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‒ Thermal properties of steel

Thermal conductivity Specific heat
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‒ Accounting for water evaporation from the steel

Temperature evolution
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‒ Heat Transfer Coefficient (HTC)

Temperature evolution
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‒Mono- vs poly-disperse: 

‒Mono-disperse saves 12% CPU time compared to poly-disperse.

‒ Poly-disperse is 12% closer to the experimental data.

‒Weber number, Sauter mean diameter and mean velocity
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CONCLUSION

̶ FDS can provide accurate results

̶ But: Some FDS settings need modification!

̶ For example: Heat transfer coefficient

̶ The mesh is always an important factor in every FDS 

simulation
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