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Study of Instantaneous Fuel Volume Determination Methods in Single
Aircraft Fatigue Life Monitoring
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Abstract: Implementation of single aircraft life monitoring can reflect the difference of aircraft life. To solve the problem of
lacking instantaneous fuel volume data among flight data, a method to estimate aircraft instantaneous fuel volume was put forward,
which employed average fuel consumption rate and similarity principle, and then aircraft damage was figured out. The influencing
factors and the application scope of the fuel volume determination method were discussed through processing large quantity of flight
data of concrete aircrafts and analyzing the results. The purpose was to provide supporting technology for monitoring individual
aircraft fatigue life of relevant aircrafts.
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Table 1 The calculated damage results of four aircraft types by different methods
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JE D1 D2 D3 D4 D1 D2 D3 D1 D2 D3 D4 D1 D2 D3 D4
M1 0981 098 1 0994 0962 0969 1 0995 0966 1.221 1 0992 1203 1.016 1 0.9%
M2 0983 0988 1 0994 0970 0971 1 0994 1.134 1.112 1 0993 1341 1.066 1 0992
M3 0978 098 1 0993 0972 0980 1 0992 0911 0984 1 0993 0936 1230 1 0992
M4 0994 0997 1 099 0983 098 1 099 0.833 0816 1 0991 0968 0951 1 0992
M5 1.114 1.071 1 0992 1084 1066 1 0991 1217 1.157 1 0990 1311 0942 1 0991
M6  1.162 1.178 1 0993 1.137 1.128 1 0990 1.263 0.996 1 0993 1.109 0900 1 0.993
M7 1.220 1.151 1 0991 1.192 1.163 1 0991 1.004 0.836 1 0991 1.271 0.981 1 0992
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Table 2 The calculation times by different methods
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Fig. 1 The limit load factor and deviation of damage results
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Fig. 2 The deviation of damage results by different fuel quantity

determination methods
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