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Flammability and airworthiness compliance method of

fuel tank for transport aircraft
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Abstract: Based on the airworthiness certification needs of domestic transport aircraft,
the changing history, the connotation and index requirements of CCAR/FAR25. 981 were
systematically analyzed. From the perspective of the model applicant, a preliminary discus-
sion on the conformity methods to be adopted in the process of airworthiness certification
was conducted. Meanwhile, the flammability indexes and conformity verification methods of

different types of fuel tanks were summarized. Subsequently, the fuel tank flammability as-
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sessment application issued by Federal Aviation Administration (FAA) was studied. Re-

search shows that: (1) the revision of airworthiness regulations is the result of the develop-

ment of fuel tank safety technology and knowledge level, and the airworthiness regulations

must be closely combined with the current mainstream technology level; (2) different types

of fuel tanks allow different levels of fleet average flammability exposure, among which fuse-

lage fuel tank is the focus of airworthiness certification; (3) the difficulty of the average

flammability exposure time of the computer team lies in the accurate acquisition of the bal-

ance temperature difference and time constant, which can be solved through establishment of

fuel tank thermal model and genetic algorithm tracking.

Key words:

airworthiness terms; compliance verification; fuel system;

transport aircraft; flammability exposure level
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FAA Fuel Tank Flammability Exposure Monte Carls Version 1) June 26, 2007
Please read the Instrucitons document beforz usz
Airplane Data Multi-Flight Monte Carlo Results
Enter/Change input
Haximum Range 4500 |NM ONLY in Yellow cells
Numbzr of Engines 2 Number of Flights Run 1000
Resultant Maximum Flight Time= 610 |minutes FleetF il % 2341
OAT cutoff (@AFM Limitation) ~ OATLimit= [ 130 |vegF
Fleet Average Flammability Exposure
[Flight Data Tank Ram Recovery
Cuuise Mach Number 081 035 J% of Protal 100
Ciuise Altitude Steps 31000 1t 4
35000 ft ‘
39000 t £ 80
©
e
©
[Fuel Tank Usage Data o 60 - Fla2: &varage Flammability Exposure %
Tank Full any time beforz] 610 Jminutes before tauchdown E
Tank empty any time afier] 500 |minutes before touchdown K m
Engines or equipment started at___ 90| minutes prior to takeoff E
3 23.41%
L2
Body Tank Input Data Set all values te zero if tank is not a body tank.
Tank in the fuselage with ne cooling from outside air 0 1=Yes, 0=No
Tank in flight. 0 1=Yes, 0=No 0 T T
Pressute differential relative to ambient] [ psi 0 200 400 500 800 1000
Tank [] takeoff
Te of tank| 0 Deg F Mission Number
Fuel Tank Thermal Data Warm Day (Above 80F) Resuilts
The fuel is assumed to be loaded at ambient temperature : %
Tauk Constants, Ground Conditions: Eng.OFF EngoN " total time flam time Flam
DattaTemp___60___] 60 |DagF ground 1860 552 14
climb, 2575 1605 70.4
Exponzntial time Constant Tank near Empty 200 | 200 |Minutes Cruisel 7014 6687 953
Exponential time Constant Tank near Fulll___ 400|400 |Minutes Cruise2 1384 1059 92.6
tions: Cruise3 2724 1683 69.1
Equilibrium DaltaTemp[ 60| DagF descent 2281 1193 52.2
Exponantial time Constant -Tank near Empty|__ 200 | Minutas taxiin 3510 e 220
Exponential time Constant Tank near Full_100__| Minutas Total 27351 16952 2.0
Multiflight Monts Carlo: Number of Flights Freez random numbers
e _
Number of Flights Warm day analysis only
0 [1=ves, 0-No

P8 HER A AT AR e % 2 I [R) THAR

Fig. 8 Fuel tank flamma
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Fig. 9 Fuel tank thermal model modeling and

simulation process
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