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Theoretical Study of Equilibrium Oxygen Concentration
on Ullage in Aircraft Fuel Tank
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Abstract: The determination of equilibrium oxygen concentration on ullage in an aircraft fuel tank is the
basis of the design of on-boarding inerting system. Considering fuel load, relation between pressure and
flight height, fuel temperature and vapor pressure, a mathematical model to estimate the equilibrium
oxygen concentration on the ullage of fuel tank is set up based on the infinitesimal method. Firstly, the
model is verified by comparing the calculating results with the published data. Then, the influence of
various factors on equilibrium oxygen concentration is analyzed. The study results show that different
fuels will directly influence the oxygen concentration due to their dissimilar solubility. The equilibrium
oxygen concentration is nonlinear inversely proportional to the fuel loads. When the fuel temperature in-
creases, the equilibrium oxygen concentration decreases. Furthermore, the higher flight height leads to
the lower oxygen and nitrogen partial pressure, so the vapor pressure of fuel will greatly impact the e-
quilibrium oxygen concentration. The present study can provide the theoretical foundation for the esti-
mation and design of the flow rate of inert gas.
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