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Theoretical Study of Washing Inerting Process in Aircraft Fuel Tank
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Abstract; Considering or not the evolution of the dissolved oxygen from fuel oil, two different
washing inerting mathematical models of ullage for the fuel tank are established with differential
method, and the models are verified by experimental data. On the basis of the model without ox-
ygen evolution, three parameters of inerting ratio, volumetric tank exchange of ullage, and total
volumetric tank exchange are defined to simplify the description of the inerting process and the
calculation of the nitrogen-enriched air flow rate. The results show that the volumetric tank ex-
change of ullage and the final oxygen concentration of the inerted ullage are independent of the fu-
el load, but the total volumetric tank exchange decreases when the fuel load increases in the mod-
el without oxygen evolution. In the oxygen evolution model, because some oxygen is released
from the fuel, the volumetric tank exchange increases dramatically when the fuel load increases,
but the total volumetric tank exchange is still inversely related to the fuel load. Under the same
fuel load, both volumetric tank exchange of ullage and total volumetric tank exchange in the oxy-
gen evolution model are higher than those in the model without oxygen evolution. In the washing
inerting design, a proper flow rate of nitrogen-enriched air can be estimated and determined ac-
cording to the calculating results via the two models.
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