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Mathematical modeling analysis of hollow fiber membrane

onboard inert gas generation system

CAI Yan', LIN Gui-ping'. ZENG Yu'., PENG Long'.
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(1. School of Aeronautic Science and Engineering,
Beijing University of Aeronautics and Astronautics, Beijing 100191, China;
2. China Aviation Asset Management Corporation Limited,

Aviation Industry Corporation of China, Beijing 100712, China)

Abstract: Differential equations mathematical model was built up, and solved by or-
thogonal collocation method to study the onboard inert gas generation system (OBIGGS),
some of the results were verified by experiments. Results show that, the nitrogen-enriched
air (NEA) oxygen mass fraction decreases with increasing of feed air temperature, then in-
creases when the NEA oxygen mass fraction to a minimum value; in condition of differential
pressure between the feed air and exhaust gas is constant, the NEA mass flow rate of hollow
fiber membrane increases gradually with decreasing of exhaust gas pressure; pressure drop of
retentate gas and the NEA mass flow rate both increase with increasing of hollow fiber mem-
brane length, mass flow rate of feed air and the NEA oxygen mass fraction are influenced by
the NEA mass flow rate obtained from hollow fiber membrane air separation, when the
NEA mass flow rate is larger, the mass flow rate of feed air and the NEA oxygen mass frac-

tion of the both increase.
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feed air temperature; feed air and exhaust gas pressure;

hollow fiber membrane length
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Fig. 1 Schematic diagram of internal current models of

hollow fiber membrane
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Fig.5 Computational and experimental results of oxygen

mass fraction of NEA with feed air temperature
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Fig. 6 Computational and experimental results of mass

flow rate of NEA with exhaust gas pressure
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