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A Study on the Performance Prediction of Fire Extinguish System

in Aircraft Engine Bay
Young-Ha Park*, Hyung-Sik Kim*, Jinhan Kim** and Soo-Yong Cho***

ABSTRACT

Fuel or oil which is leaked into the aircraft engine bay can make a fire when it is
contacted to the engine surface of hot temperature. In order to avoid fire, the fire
extinguish system should be designed so that the extinguishing agent is quickly injected
and its concentration keeps higher in the fire protection region. FAA requires that the
extinguishing agent injected within the fire protection region should be sustained longer
than 0.5 second on keeping a higher concentration than 6%. For developing a fire
protection system satisfying the FAA regulation, numerical and experimental studies for the
injection time and the concentration of the extinguishing agent were conducted. These
results showed similar trend for the injection time or concentration, but the data
acquisition was delayed due to the response of the sensors in the experiment.
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Fig. 1. Configuration of fire extinguisher
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Table 1. Properties for fire extinguisher
Property Value

Outflow Loss 0.5

Inflow Loss 0.5

Diameter of Inlet 0.019 m

Accumulator Height 0.160 m

Base Level above Refer. |0 m

Polytropic Index 1.4
Vapour Pressure 0.0206 bar
Liquid Type Halon
Initial Temperature 20 C
Liquid Level 0.069 m
Gas Pressure 42.38 bar

Horiz. X Area v Height Height vs Area Curve
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Table 2. Properties for tube end

Property Value

Orifice: Sharp-edge (Standard) | Sub Form
Pipe Diameter 0.019 m
Orifice Diameter 6.7 mm
Vapour Pressure 0.0206 bar
Correction Coefficient Cd Compressibility

30
|
25
@
2 20}
= 1 —— Vessel-Nozzle 4
5 \ —-——- Vessel-Nozzle 3
15
2 1\
S 4
2 10 L
o N
o \\
5 \*\\h\_
0 . . : ;
0.0 0.5 1.0 1.5 20 25
Time [sec]

Fig. 6. Pressure drop on the tubes
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Fig. 9. Grids in the engine bay
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Table 3. Variation of concentration with
injected time at six sensors
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Fig. 12. Mockup of engine bay

Fig. 13. Picture of test facility
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