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J 1.nTRODUCTION D erheass |

,The problem of aircraft safety has been widely concerned, and the burning and explosion of fuel tankl

Iis one of the main factors leading to the disasters. :
|

I'Cabin safety research technical group (CSRTG) counted 3,726 civil aircraft accidents worldwide:

| . . .

; between 1966 and 2009, and found that 370 were linked to fuel tank combustion and explosions. |
I |
| Effective measures must be taken to prevent the fuel tank from exploded both for military and civil :
: | aircraft.
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’ 1.INTRODUCTION

TECHNOLOGY PROLIFERATION

Evolution of fuel tank inerting technology
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[ Disadvantage of Hollow fiber membrane systems ]
F _— — _— — —_— — _— — _— — —_— — —_— — —_— — — — _— — —_— — — — _— L}
I 0 Low efficiency of membrane, high pressure at the inlet of membrane; |
] U Gradual blockage of fine filament and osmotic pore; |
I G Serious attenuation of membrane performance caused by ozone in gas source; l

|

I & Pollution of environment caused by fuel steam leakage when N2 inert fuel tank.
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[ Advantage of Catalytic inerting ]

| 0 It has no need for engine bleed air, which can be applied in the case of no I

I suitable bleed air source (such as helicopter).
| U The starting speed is fast as there is basically no need of preheating.

! U The inert efficiency is high and the time is short for oxygen is consumed in the
I reactor.

| &I The system has small size and light in weight.

i in addition, the system has no pollution to the environment for it do not

l discharge fuel steam to the outside. ]
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’ 1.INTRODUCTION HEGARFAS
yp o %[ kPa kg/m3 a MJ/kaf3

JP-8 12.98 0.60 780 42.8
13.67 0.75 823 43.00
RP-3 14.48 6.00 765 43.53
RP-5 13.52 13.84 804 43.01
TC-1 14.10 2.35 765 43.29
14.60 12.01 752 43.23
13.50 0.76 827 43.16
14.00 1.12 790 43.29

B o eyttt | T — i el — T D e ol st e S R e s T | IR i 1
 However, the vapor pressure of different fuels varies greatly. For example, the fuel vapor pressure of JP-8 |

1 applied in the test is 0.6 kPa, and its catalytic reaction temperature was as high as 2503 . However, for |

I RP-3, the fuel vapor pressure is as high as 6kPa, 10 times that of JP-8. :

1 So the oxidation reaction will be intense, which may cause the temperature in the catalytic reactor |

I runaway, making the catalytic reaction uncontrollable. :

1 On the one hand, when the pressure of fuel steam is very high, the oxygen in the mixed gas pumped from |

I the fuel tank may still not be enough to support complete catalytic oxidation reaction. :

1In fact of this, based on some reasonable assumptions, this paper establishes a green inert gas|

I'generation model. The influence of gas supplement on the inert system and the determination of gas:

supplement quantity under different catalytic efficiency is studied. :
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=
: The gas of the fuel tank gas-phase space is drew out and mixed with the supplementary air. |

The mixture gas is heated up by the electric preheater and then be sent into the catalytic |
| reactor. After the reaction, an inert gas mainly composed of carbon dioxide and nitrogen is '
I produced. After removing water from the cooler, the mixed inert gas is sent back into the !

|
Ifuel tank and mixes with the ullage space gas. Thereby, the oxygen volume fraction on,
I_ullage Is decreased and the purpose of explosion suppression is achieved.

{ System Description J

—— e — — — —

' Schematic flow ‘
chart of GOBIGGS
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