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Figure 1- a) representation of the validation geometry with full details, b) representation of the experimental geometry [34]
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Table 1- Specifications of two nozzles used in validation case

Model

Spray angles

Water Spary Flow rite

Operating pressures

Details

WIDE ANGLE 3/4" to 1-1/2" female conn.
FullJet G Nozzles SPRAY(769) 0.11 to 136 gpm 1.5 to 10 bar Optional TWD strainer
Fine Spray - LNN STANDARD ANGLE 0.82 to 130 gph 1.5 t0 69 bar 1/4" male conn. Integral

SPRAY (43° to 94°)

strainer
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Table 2- Nozzle specifications with details

cases Scenario nozzle type Each of the nozzle Latltudoe Angle Median Diameter
flow rate (I/min) ©) (um)

Case 1 Center One fogjet nozzle 2.62 37/5 50

Case 2 One Corner One fogjet nozzle 2.62 37/5 50

Case 3 Four Corner Four fogjet nozzle 0.655 37/5 50

Case 4 Center & One Corner Two fogjet nozzle 1.31 37/5 50

Case 5 Center & Four Corner Five fogjet nozzle 0.524 37/5 50
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Figure 2- a) 3D view of the geometry grid, b) side view of the geometry grid, c) top view of the geometry grid and d) close view of the
main combustion environment [34]
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Figure 3- View of geometry boundary conditions
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Figure 5- Thermocouple temperature results at a height of 4 cm from the fuel bed for different DPS
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Figure 8- Numerical results of temperature in different scenarios
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Figure 11- Numerical results of 5 different modes of water spray at activation time
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Table 3- Specifications of nozzles shutdown time in different modes

ol sl alS

Cases Number of nozzle | Start of extinguish time (s) End of extinguish time (s) | Extinguish priod (s)
Center 1 30 70 40
One Corner 1 30 70 40
Four Corner 4 30 52 22
Center & One Corner 2 30 52 22
Center & Four Corner 5 30 52 22
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English Abstract

Numerical study of the effect of the water mist nozzle location on fire
extinguishing system in shielded fire
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When the fire is placed in the compartment, problems such as lack of access to the fire and lack of settling of
spray particles lead to a delay in extinguishing the flame. Therefore, in this research, the growth and spread of
the fire and its extinguishing with the water mist system with the effectiveness of the position of the nozzle in
the shielded fire have been done using numerical study. The location of the effect of the water mist fire
extinguishing system nozzle has been investigated under five case of four sides, central and one side, central
and four sides, one side and central. The geometry of the research is a compartment without a roof and there
is no door or window in the walls. The fuel source is located in the center of the compartment and there is a
plate in the center of the room as a fire shield (protected fire plate) with a height of 50 cm from the floor of
the room (on the fire). According to the results, it was found that the three cases of four sides, central mode
and one side, and central mode and four sides respectively are the best modes for extinguishing the shielded
fire, which extinguishes the fire after 22 seconds. In general, it can be said that the central and one-sided case
with less number of nozzles can have the best performance.

Keywords: Numerical study, Water mist fire extinguishing system, Shielded fire, Computational fluid
dynamics, Spray nozzle
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