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Fig.2 Schematic of the adsorber
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Table 1 Adsorbent parameterspo]

Parameters Value
LDF constant for oxygen ka /s™1 62.0
LDF constant for nitrogen kg /s~ ! 19.7
saturation constant for oxygen gas/(mol-m~3) 5260
saturation constant for nitrogen ggg/(mol-m~3) 5260
equilibrium constant for oxygen Ka 4.7

equilibrium constant for nitrogen Kg 14.8
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Fig.3 Operating pressure of the adsorber
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Fig.4 Flow field in an empty bed
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Fig.5 Flow field in a no-adsorption bed
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Fig.8 Velocity vectors during the pressurization and

adsorption steps
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Fig.9 Pressure drop along the bed during the pressurization

and adsorption steps
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Table 2 Comparison of experimental and calculated

pressure drop during the pressurization and
adsorption steps

Time/s Experimental data/kPa Calculated data/kPa
2.5 9.11 8.12
2.9 9.08 8.52
3.8 9.31 8.85
5.2 8.87 8.89
6.0 9.02 9.05
7.0 8.72 9.41
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Fig.10 Upper outlet velocity during the pressurization and
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Fig.12 Pressure drop along the bed during the

depressurization and desorption steps
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Table 3 Comparison of experimental and calculated

pressure drop during the depressurization and
desorption steps

Time/s Experimental data/kPa Calculated data/kPa

9.8 28.13 23.71
10.5 14.78 16.72
11.2 10.81 9.89
12.2 4.07 3.31
13.2 3.61 3.07
14 2.50 2.13
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Fig.13 Lower outlet velocity during the depressurization and
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MODELING OF THE FLOW CHARACTERISTIC IN AN AXTAL-FLOW
RAPID PRESSURE SWING ADSORPTION BED

Liu Xiangjun® Liu Yingshu Li Yongling Zhang Hui

(Thermal Engineering Department, University of Science & Technology Beijing, Beijing 100083, China)

Abstract The gas flow characteristic in an adsorbent bed is a vital problem for further studying the mechanics
of gas separation process. In this paper, a comprehensive mathematical model of gas flow and adsorption in an
adsorbing bed, which based on mass and momentum conservation law, is established. A typical cyclic process of
an axial-flow rapid pressure swing adsorption is numerically studied. The flow patterns in different cyclic period
for pressurization, adsorption, depressurization, desorption and purge, are obtained. The flow characteristics

and their difference from the gas flow in an empty bed and a no-adsorption bed are also studied.
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