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Performance of Fire Extinguishing of Water Mist Nozzle
for Power Transformer Fire Scenario
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Abstract : Fire extinguishing experiment was conducted with water mist nozzle in case of the pool fire, cascade fire
and spray fire on flammable liquid of class B whether water mist system can be effective system for power
transformer fire scenario. In the event of a pool fire, flow rate and time to extinguish was inclined to be increased
according to the obstruction rate of ignition space. Furthermore, the performance of fire extinguishing depended upon
the spraying angle of the nozzles. In case of cascade fire, the effect of extinguishment was began to show from a
combustion pan filled with fuel and fuel flowing plate later on.
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Fig. 2. Schematic of full-scale experimental apparatus.
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Fig. 3. Water mist nozzle for power transformer fire test sce—
nario.

Table 1. Parameters of the spray fire test

Nominal HRR(MW) 5.8+0.6 1.1£0.1
Fire Type Low Pressure  [Low Pressure & Low Flow
Wide Spray Angle | . o
Spray Nozzle (120~125°) W“‘;ﬁf‘éy ‘;‘“%e‘ e(g(’ )
Full Cone Type one Lyp
Spray Pressure(bar) 8 8.5
0il Flow(kg/s) 0.16+0.01 0.03+0.005
Qil Temperature( C), 2045 2045
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Table 2. Fire test scenario for power transformer mock-up

Fire source

. ontents
location C

No [Fire scenario

1 Spray fire | Im above the |Full-cone(120°), Diesel, 0.03kg/s
(IMW) mock-up Spraying Pressure : 8.Sbar

2 Spray fire | Im above the | Full-cone(80°), Diesel, 0.16kg/s
(6MW) mock-up Spraying Pressure: 8bar

0.6mx1.4mx0.3m (water 150mm,

Floor around N
3 Pool fire the comers of n-heptane 50mm)x4ea, Fire area
(10MW) the mock-u 25% obstructed
P (2.5MW Pool source x 4ea)
4 Pool fire |Top surface of |0.6m»1.4mx0.3m (water 150mm,

(6MW) the mock-up

Cascade fire | Front side of {0.6mx1.4m»0.3m (water 150mm,
(12MW) | the mock-up n-heptane 50mm)xlea

n-heptane 50mm)x2ea

0.6mx0.7m>0.3m (water 150mm,
6 Pool fire |Floor under theMineral Oil 50mm, n-heptane for
(IMW) mock-up ignition 1.5 liter)

Fire area 100% obstructed
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Fig. 4. Fire source position by each fire scenario.
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Table 3. Droplet measurement result by PDA
.. Mean Spray Pressure |Spray Angle| SMD
Position velocity(m/sec) (kg/cmz) ©) (um) Dv0.9
Center 421 80 80 60.43 |185.16
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Fig. 5. Droplet measurement graph by PDA.
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Fig. 6. Nozzle arrangement for flux density measurement.

Collecting Pan

Table 4. Test results and condition for flux density of installed

nozzle
Inst.alled. Distance of | Installed Operating| Spltaymg Flux densit;'
height |installed nozzle| degree |pressure| time (mL/min/m’)
(m) (m) © (bar) | (min)
7 3 Direct |4, 10 1,879
downward

Position 10 minute Collecting (mL)| Position[10 minute Collecting (mL)

a 3,300 f 400
b 420 g 3,510
c 3,160 h 410
d 380 i 3,350
e 290 Sum 15,220

42 22 351X (Spray fire) A8l
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