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Abstract: DBased on the requirements of airworthiness certification, the measured fuel tem-
perature change curve of the central wing fuel tank compartment of a certain aircraft under speci-
fied working conditions was taken as the input, and the high-order functional expression of the fu-
el temperature‘change rule in each stage was obtained by means of MATILAB polynomial piece-

wise fitting function. The exponential attenuation equation stipulated in the Monte Carlo evalua-
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tion model was used to characterize the change law of fuel temperature. The total ambient temper-

ature (TAT) was obtained by the method specified in the evaluation model, and the equilibrium

temperature difference and time constant were obtained by the improved genetic algorithm. The

equilibrium temperature difference and time constant obtained by the inversion were then input in-

to Monte Carlo evaluation model for calculation, the calculated temperature data and the mea-

sured polynomial data were compared. The results showed that both trends were exactly the

same, the temperature difference between each moment did not exceed 1.67 K, the mean dif-

ference between the calculated value and the measured value of fuel temperature during the en-

tire flight segment was about 0.050 1 K; in the stage with large error value, the value calculat-

ed by program was higher than the value measured by flight, which met the relevant require-

ments of airworthiness standards. The inversion method of time constant and equilibrium tem-

perature difference is scientific and reliable, which can solve the bottleneck problem in airworthi-

ness certification process and can effectively support the smooth developmentof.airworthiness cer-

tification of large aircraft.

Key words: Monte Carlo evaluation model; fuel temperature;
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Fig.1 Standard long-haul flight envelope and

fuel temperature
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(7,.,=293 K,1=20 000 s)
Table 1 Time constants and the equilibrium
temperature difference of each state
(7T,.,=293 K,t=20 000 s)

%> AT/K /s
1 272. 59 1055.1
2 272.98 2439.2
4 278. 89 13 395.4
5 278. 87 13438. 4
7 272.88 2444.2
8 272. 82 1888.3
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Table 2 Time constant and equilibrium temperature

difference in the climbing/descending state

/m /s AT/K
et TR et TR

609. 6 2 716.84 2722.81 273.13 . 273.03
1828.8 3995. 24 4 005.65, 27382  273.73
2438.4 4634.44  4647.07 0 274.16  274.08

3048 5273.64 5/288.49  274.51  274.43
3657.6 5912.84~ 5929.91 274.86  274.48
4.267.2 6 552.04 6 571.33 275.2 275.13
4876.8 7191.24  7212.75 274.54  275.48

6 096 8469.64 8495.59 276.23  276.18

6705.6 9108.84 9137.01 276.58  276.53
7315.2 9748.04 9778.43  276.92  276.88
7924.8 10387.24 10419.85 277.27  277.23
8§534.4 11026.44 11061.27 277.62  277.58

9 144 11665.64 11702.69 277.96  277.93

9753.6  12304.84 12344.11 278.31 278.28

10363.2 12944.04 12985.53 278.65 278.63
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