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Experimental Study on The Process Parameters of Radial Flow
Absorber PSA System For Oxygen Concentration

SHI Shaosong, LIU Yingshu, LI Yongling, MENG Yu , YANG Xiong
('School of Mechanical Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: We established a set of radial flow PSA oxygen experimental systems, in which the radial flow of oxygen flow ad—
sorption method and parameters of the radial flow of oxygen flow,like, adsorption time, pressure equalization time and noz—
zle diameter, were studied. It shows that with the most suitable time of 2 ~3s,the time of pressure equalization most to oxy—
gen concentration in gas production, followed by adsorption time, the most suitable time of which is 7s. However, nozzle di—
ameter does have effect on oxygen concentration in gas production, and 1. 2 mm is the result of the most suitable size of sav—
ing sub-aperture from our research. Oxygen purity of 93. 5% can be obtained from the air with the help of this device and
the gas production rate is 0. 16 m’ /h.
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1. compressor; 2. buffer tank; 3. manual valve; 4,
18, 21. pressure gauge; 5, 6, 7, 8, 11, 12, 13, 14. e-
lectromagnetic valve; 9, 10. radial flow adsorber; 15. re—
verse blowing throttle sub; 16, 17. check valve; 19. throttle
valve; 20. oxygen storage tank; 22. zirconia oxygen analyzer;
23. ple; 24. host computer.
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Fig. 1  Schematic diagram of the experimental system
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Table 1  Radial flow adsorber structure parameters
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Table 2 Experimental conditions of adsorption time

WR; Bf B i /s RS E /s Tf LR /mm
3 ~ 60 3 0.8
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Table 3  Experimental conditions

of pressure equalization time

WRZ Bt Bt i /s YRR E /s T FLE/mm
7 0.5 ~5 0.8
7 1 ~5 0.6
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Table 4  Experimental conditions of nozzle diameter

B Bff Bt 18] /s HIERE /s FWiRFLE /mm
7 3 0.4 ~ 1.5
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Table 5 Orthogonal experimental table ( L,i4” x51)
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5 11
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Fig. 2 Separation performance of different adsorption times
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Fig.3  Separation performance of different pressure equalization times
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Fig. 4 Separation performance of difference nozzle diameters
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Table 6 Relationship between product rate and

product concentration under different parameters
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Fig.5 Separation performance of different gas production rates
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Table 7 Orthogonal experiment table

AT MR B HE iR Fms
AS  wE (A) BE (B) fLE (C) RE/%

19 5 (11s) 4 (4s) 3 (1.2 87.6
20 5 (11s) 4 (4s) 4 (1.5) 87.4
K, 284.7 356.2 408.7
K, 339.9 445.1 425.9
K, 361.7 457.8 434.9
K, 359.3 438.6 428.2
K, 352.1
k, 71.175  89.05  102.175
k, 84.975  111.275  106.475
ks 90.425  114.45  108.725
k, 89.825  109.65  107.05
ks 88. 025

WER 1925 25.4 6.55

FE W7 B A G
Yo Ay B, Gy

ﬁ-_i jﬁéﬂé A3 B3 C3

93.2

S W Bt HE TR Fms
Hs  BHE (A) BE (B) FLE (C) RE/%
1 1(3s) 1 (1ls) 1(0.5) 68. 1
2 1(3s) 1 (1s) 2(0.8) 73.9
3 1(3s)  1(1s) 3 (L2 72.6
4 1(3s) 1 (1ls) 4 (L5) 70. 1
5 2 (55 1 (1ls) 1(0.5) 71.5
6 2 (55 2(2%) 2(0.8) 85.3
7 2 (55 2(2%) 3 (L2 90.7
8 2 (55  2(28) 4 (L5) 92.4
9 3(7s) 2(2s) 1(0.5) 91.3
10 3(7s) 2(2s) 2 (0.8) 85.4
11 3(7s) 3 (3s) 3 (12 93.2
12 3(7s) 3 (3s) 4 (L5) 91.8
13 4(9s)  3(3s) 1(0.5) 90. 4
14 4(9s) 3(3s)  2(0.8) 91.6
15 4(95)  3(3s)  3(L2 90. 8
16 4(9s) 4 (4s) 4 (L5 86.5
17 5 (11s) 4 (4s) 1 (0.5) 87. 4
18 5 (11s) 4 (4s) 2 (0.8) 89.7
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