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Effect of Spray Angle of Water Mist Nozzle on Temperature Field
of Compartment Fire
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Abstract

The present study investigates the effect of injection angle of water mist on fire suppression

characteristics by numerical simulation.

In order to validate the temperature field by numerical

simulation, the predicted results are compared with experimental data. It shows that the temperature

difference between measurements and predictions are within 10T
suppression are performed for 4 different injection angle(60°,

Numerical simulations of fire

90°, 120°, and 180°). The grobal mean

temperature over the fire compartment decrease with increasing of spray angle. The result shows that
the heat transfer between droplets and gas phase are enhaced with the increasing of spray angle. Near

the fire source,

injection angle because of direct cooling of fire source.
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temperature field by the wide spray angle is slightly higher than that of narrow
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Fig. 1. Grid system of fire compartment.
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Fig. 2. A Schematic of the experimental setup. [unit:cm]
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Table 1 Heat release rate of hexane fire

Pool size[m] Heat Release Rate [kW]

03 x03 115

04 x04 195
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Table 2 Specifications of the tested nozzle

Sauter Mean Diameter
121 um
(SMD)
S ) Outer : 90°
ray angle
pray ang Inner : 70°
Operating pressure 13 bar
K-factor 1.66
Spray pattern Hollow cone type
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Fig. 3. Comparison of mean ceiling temperature.
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Fig. 4. Mean ceiling temperature for 30cm
hexane fire.
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(a) Volume averaged temperature (b) Volume averaged temperature
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Fig. 5 Comparisons of volume averaged temperature

for different spray angle.

Table 3 Mean temperature after mist discharge

. Spray angle ( 8 )

Fire size 60° p9g° : 12(00 160°

115 kW | 449 | 43.5T | 43.0C | 42.5C

195 kW | 45.6°C | 43.6°C | 43.5C | 43.0C
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Fig. 7. Comparison of temperature field for 30cm hexane fire (30s after mist injection).
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