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Fig.1 Schematic flow diagram of the pressure swing adsorption oxygen—generation experimental system
A S A 7Y K S i SR 7 B GEF AR 2 3 600 m, KUK 65.12 kPa) JT i 5 1% S 46 3 A0 1 2 s AR
ARG SEIS R B 5, H PLC RS 42 1) ) R 0 1R 4L 4 ¥ 5 I 52 5 D045 , g TR 4 8 AU MR 0l N I
BEdE A SR ES B, DASEIUIE SRS E AUt . R )5 IR B R R TR Y, HE™ i R T
SRR E R 27 S o 5 RIS W B B B e Tkt 32 WS B 747 308 ) 30, R 2 o T At B o 7
HOBTBOFHEAN R S SEBR R v, R U 75 a2 AU R A B U T I, R SR R IR T ) T



90 - HER2TE 202646 % 3 MRE36H)

VoA B S i U B A R E S, LG N A F T T R HI A oK. S e RS HE & 1.
T AZEERMHIESN AR AR HURTIE

Table 1 ~ Components and instruments used in the VPSA oxygen—generation test bench
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Table 2 Operating sequence of the VPSA oxygen—generation test bench
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Fig.2 Variations in ambient temperature and oxygen purity on December 15, 2024
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Table 3 Nitrogen diffusion coefficients at different temperatures
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Effect of Ambient Temperature on Vacuum Pressure Swing Adsorption Oxygen—

Generation Performance at High Altitude: An Experimental Study
XU Fuhua' SHEN Hongbao® LI Shuang™’ SHI Yixiang® WANG Shifeng*

(1. Shanxi Research Institute for Clean Energy, Tsinghua University, Tatyuan 030032, China;
2. Peking University Pioneer Technology Co., Lid., Bejjing 100088, China;
3. Department of Energy and Power Engineering, Key Laboratory for Thermal Science and Power Engineering of the Ministry of Educa-
tion, Tsinghua University, Betjing 100084, China;
4. College of Science, Xizang University, Lhasa 850000, China)

Abstract: A Vacuum Pressure Swing Adsorption (VPSA) oxygen—generation experimental platform was estab-
lished at the Oxygen Supply Research Institute of Xizang University (altitude: approximately 3 600 m) to investi-
gate the effect of ambient temperature on oxygen—generation performance under high—altitude conditions. Con-
tinuous field testing showed that oxygen purity was positively associated with ambient temperature. During peri-
ods of rising temperature (e.g., 09:00—15:30), oxygen purity increased and peaked at approximately 15:30, near
the daily maximum ambient temperature; during periods of falling temperature (e.g., 00:00—09:00), oxygen pu-
rity decreased accordingly. Mechanistic analysis suggested that higher temperatures may accelerate nitrogen dif-
fusion, enhance mass transfer within the adsorption columns, shorten the mass—transfer zone, and improve adsor-
bent utilization, thereby improving O,/N, separation. System performance also exhibited a thermal-history effect:
at the same instantaneous ambient temperature, morning oxygen purity after prolonged low—temperature exposure
was 5.8% lower than evening oxygen purity. These findings suggest that high—altitude VPSA operation may be op-
timized by preferential operation during warmer periods, minimizing prolonged low—temperature exposure, and
improving thermal insulation or providing auxiliary heating under cold conditions.

Keywords: high altitude, vacuum pressure swing adsorption, ambient temperature, oxygen purity
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