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Theoretical Study on Inerting Process for Multi-Bay Fuel Tank Based

on Oxygen Evolution
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Abstract : Considering the evolution of the dissolved oxygen from fuel, the washing inerting mathemati-
cal model of ullage for multi-bay fuel tank is set up based on the infinitesimal method. Adopting Boeing
747 central wing tank as the object, the model is solved and the varying regular patterns of oxygen con-
centration of each bay related to the inerting time are obtained. By comparing the calculating results
with the published data, the model has higher accuracy. The influences of different fuel load and ventila-
tion mode on inerting effect of all bays are investigated and compared. When the fuel load decreases, the
volumetric tank exchange needed for a given oxygen concentration of each bay increases. Changing the
ways of ventilation has a significant influence on inerting effect of each bay. The multi-bay fuel tank in-
erting system takes into account a concept of "worst bay”, first proposed in this paper. This study can
support the engineering design of the fuel tank inert and supply a theoretical base for the optimization of
pipe arrangement.
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