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Analysis and calculation of oxygen pressure system in indoor oxygen-rich space

in plateau areas

LIU Yajiao, ZHANG Ao,DANG Junhu,XU Jiannan,ZHA Liiying, ZHAO Yu

(Institute of National Defense Engineering, Academy of Military Sciences, Wuhan 430015, China)

Abstract ; A generalized “oxygen rich” space was proposed in this study on the basis of the traditional oxygen rich space created
by diffusion oxygen supply. The oxygen partial pressure of indoor space was increased by the combination of pressurizing the in-
door space with air pressurizing equipment and diffusing the oxygen supplying equipment to the indoor space. The principle of
oxygen enrichment by pressure and oxygen enrichment by increase was analyzed and calculated theoretically, and the required
amplitude of pressure and oxygen enhancement was given when the oxygen partial pressure of indoor air at different altitudes was
raised to the critical oxygen partial pressure. The results showed that the oxygen partial pressure of indoor air can be effectively
increased and the equivalent altitude could be reduced by air pressure and oxygen enrichment. In addition, based on HVAC re-
lated standards and fluid mechanics theory, the calculation methods of pressurized and oxygen — enriched systems were given re-
spectively, and the design calculation, effect analysis and case calculation of each system were analyzed. The case calculation
results showed that in order to make the indoor space quickly pressurized to the preset pressure value, the fan should be kept
running at full air volume as far as possible. After the pressurization was completed, the air volume could be adjusted in real
time according to the number of indoor personnel and the degree of air pollution. It provided reference for the engineering design
of oxygen pressure system of the generalized “oxygen rich” space in plateau area.
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Fig. 1  Diagram of the oxygen absorption

process in the human body
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Fig.2 Changes of indoor oxygen partial pressure
with pressure amplitude at different altitudes
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Table 1 The pressure amplitude required to raising the indoor
oxygen partial pressure to 14.6 kPa at different altitudes
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Fig. 4 Changes of indoor oxygen partial pressure with

oxygen increase amplitude at different altitudes
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Fig. 3 Changes of indoor equivalent altitude

with pressure amplitude at different altitudes
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Table 2 The oxygen increase amplitude required
to raising the indoor oxygen partial

pressure to 14.6 kPa at different altitudes
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Table 3  Allowable range of main wind speed and branch wind

speed under different indoor noise level requirements
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Table 4 The oxygen consumption

of the human body in different activities
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Table 5 The main information of a building space
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Table 6 Noise limits for the transmission of construction equipment inside the building to the main function room
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Table 7 The calculation table of pressurized air supply system in the pressurizing room for two types of building use (sleep, office)
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Table 8 The calculation table of pressurized air supply system in the transition room for two types of building use (sleep, office)
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Table 9 The calculation table of balanced exhaust system in the pressurizing room for two types of building use (sleep, office)
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Table 10  The calculation table of balanced exhaust system in the transition room for two types of building use (sleep, office)
#HFUHE  HERMER E)/min HEABTHE kg i R/ /s HERUE B/ AR HEREE R/ mm  HERE SBRIE m/ s
BN 2.2 4.69 4 2 100 2.6
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Table 11 The calculation table of emergency pressure relief system in the pressurizing room for two types of building use (sleep, office)

A& T F i kg Pz )RR m MR b/ m® /s A 28 T A mm? R A 72/ mm
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Table 12 The calculation table of emergency pressure relief system in the transition room for two types of building use (sleep, office)
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DI 4.76 26.325 0.11 1172.5 40
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Fig. 6 Schematic diagram of “oxygen rich” system by independent pressurized method ( for office use)
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Fig. 7 Changes of indoor air pressure in the pressurizing room  Fig. 8 The time required to pressurize 15.5 kPa under

with time under different pressurizing air supply volumes different pressurizing air supply volumes in the pressurizing room
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Table 13 The calculation table of the total oxygen increase volume in the pressurizing room

for four types of building use (sleep, office, walking, running)
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e B 72. 657 0.014 4 0.08 1.35 1.43
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Fig. 9 Schematic diagram of “oxygen rich”

system by independent oxygen enrichment method ( for office use)
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Fig. 10 Changes of indoor oxygen volume fraction with

time in the pressurizing room under different use scenarios
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