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Membrane Separator and Its Application to Airborne Inerting
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Abstract:In order to meet the requirements of fire-proof and explosion-proof, membrane separator, the
key part of an aircraft fuel tank inerting system, has been widely used in foreign countries and in the de-
velopment stage within china. Next, it will gradually be applied to military and civil aircraft. We ana-
lyze present situations at home and abroad, expound the working mechanism of the membrane separa-
tor, and discuss the membrane material, membrane fabrication technology and the membrane separator
in detail. The main parameters affecting the performance of membrane separator are summarized. The
experimental study on the application of the membrane separator in the air conditioning system was car-
ried out. The results show our study is beneficial to the future development and application of the mem-
brane separator.

Key words: membrane separator; aircraft fuel tank inerting; fire-proof and explosion-proof; membrane

material; membrane preparation technology; experimental study
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Fig. 1 Working principle of membrane separation
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Fig. 2 Molecular structure and physical diagram of Poly-

imide
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Fig. 3 Procedure of spinning threads
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Fig. 4 Testing devices of the membrane separator
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Tab.1 Conditions of the membrane separator test
. . Environment N, Concentr-
Input Air Working . .
Height(h)/ ation of the
No. Pressure/ Temperat- __
MP /o Temperat- Product
a ure
ure('C ) Gas /%
0.3,0.4,0.5,
90 0/20 88, 95, 98
0.6,0.7
60,80,100,
2 0.5 0/20 88, 95, 98
120
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Tab.2 Measuring equipment in the test

Measuring Measuring  Measuring
equipment range accuracy/ %
Flowmeter 1/(kg « h™!) 0~300 1
Flowmeter 2/(kg « h™") 0~200 1
Pressure Gauge/MPa 0~1 0.6
Thermometer 1/°C 0~150 0.5
Thermometer 2/°C —50~50 0.5
Oxygen measuring meter/ % 0~30 0.3
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Fig.5 Relationship between the flow of output product gas

and the pressure of input air(90 C)
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Fig. 6 Relationship between the flow of input air and the

pressure of input air(90 C)
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Fig. 7 Relationship between the flow of output product gas

and working temperature(0. 5 MPa)
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