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Influence of working parameters on compressors for hollow
fiber membrane oxygen supply systems
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Abstract; A model of an oxygen-rich supply system based on hollow fiber membrane is proposed to solve the
problem of insufficient indoor oxygen content. A mathematical model of air separation process using hollow fiber
membrane is established using the microelement method and compared with experimental data, showing an average
error of less then 15% , indicating the reliability of the membrane separation model. Then, a steady-state oxygen-
enriched supply system containing hollow fiber membrane components and an air compressor is designed to analyze
the effects of compressor pressure ratio and room pipeline return air oxygen concentration setting values on the power
consumption and volume of the air compressor. The results indicate that although reducing the inlet pressure of the
membrane module can reduce the power consumption of the compressor; however, it does not reduce the volume.
Therefore, it is necessary to select a membrane module inlet pressure with relatively low power consumption and
volume, with the optimal pressure being 200 kPa. The increase in the target value of oxygen concentration in the
room$ pipeline return air will increase the power consumption and volume of the compressor. When the oxygen
volume fraction of the room return air is set at 21% , the compressor exhibits the lowest power consumption and
volume. Based on the research results, the optimal working parameters can be selected for hollow fiber membranes
in oxygen supply systems.
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Fig. 1 Schematic diagram of flow pattern for hollow fiber membrane separation
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Fig.2 Comparison between model calculation results and experimental results
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Fig.6 Variation of power consumption and gas flow rate with oxygen volume fraction of enriched gas at different pressures
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Fig.7  Variation of power consumption and gas flow rate with

oxygen volume fraction of enriched gas at 200 kPa for

different room return oxygen volume fractions
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