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Impact of Indoor Carbon Dioxide Levels on Human Health and
Its Restraining Methods: A Literature Review
Su Xiaowen Chen Hongyu
(' School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031 )

[ Abstract]  The level of indoor carbon dioxide (CO>) in buildings is an important indicator of indoor air quality (IAQ). CO:
concentration levels are commonly used to evaluate indoor ventilation efficiency and occupant density. It is also an important
parameter for HVAC ventilation, and maintaining appropriate levels can ensure normal rest, comfort, and efficient work for
occupants. However, the effects of CO on the human body vary among different situations. Even with CO. concentrations and
exposure times below the standard limits, there can still be discomfort symptoms for occupants. Thus, there are limitations in
applying existing regulations and standards of COz concentration to designs of air conditioning and ventilation system. A literature
review was conducted on the effects of CO> concentration, exposure duration, and creation methods on human health, comfort, and
work efficiency. The impact of CO, on the human body in different scenarios was concluded and suggestions for future research
work were proposed, providing references for designs of air conditioning and ventilation in buildings with different functional
areas.
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Table 1 Domestic and international indoor carbon

dioxide concentration limit related standards

e/ EE

ASHRAE 62.1 1000ppm
ET 16798-1 55— ACO,=380ppm
ET 16798-1 55 2% ACO,=550ppm
National Health and Medical Research

1000ppm
Council PP
1000ppm
Facility in Service Indoor Air Quality (S1)
1200ppm
Facility in Service Indoor Air Quality (S2)
1500ppm
Facility in Service Indoor Air Quality (S3)
GB/T 18883-2022 1000ppm
GB 37488-2019 1000ppm
TB 10304-2022 f&F 5000ppm
1 A fi R A 1 748 1000ppm

JEA 2 2 FRE 135-143 &+ 5000ppm
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Fig.1 24-hour variation trend chart of carbon dioxide
concentration in a classroom in a primary school in the
urban area of Beijing City!'!
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Table 2 Summary of the research on the impact of different carbon dioxide concentrations on human health
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Wrikde) , WU RKBEIR TR R, Ak
IR B 7 AEER, Wk 5704, ER 17K
MR ) RRERS, (SRED Bk 224 5 RS 2
( Occupational Safety and Health Administration,
OSHA) . EEBUF Tk PAE2EFK 21 (American
Conference of Governmental Industrial Hygienists,
ACGIH) (E[ED ExRBOL %45 TR Tk
( National Institute for Occupational Safety and
Health, NIOSH) Frffl i€ " —2ebaif, BSEbriE
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Fel A Sh A N A KR F A IR — NS5
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Table 3 International standards related to CO: exposure

duration
COIRIEZ(%)*  FeFam K bt
ASHRAE Standard
ol o 62.1-2010
8h/ K, OSHA permissible
40h/JH exposure limit
8h/ K, ACGIH threshold limit
03 40h/JH value
10h/K,  New NIOSH recommended
40h/JH Long-term exposure limit
07 7 #) 180  SMAC: hyperventilation
x and headache
0..46 (9000mg/m*) Sxs GBZ 2.1-2019
40h/J&
SMAC: hyperventilation,
1.3 24h headache and visual
disturbance
0.92 (18000mg/m*)  15min GBZ 2.1-2019
SMAC: hyperventilation,
2 1h headache and visual
disturbance
OSHA, ACGIH and
3 15min NIOSH 2005
recommended
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Fig.2 Short-term effect of carbon dioxide exposure on

human blood pHB!
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Table 4 The impact of medium to long-term carbon dioxide exposure on human cognitive levels?’!

) WAIACTB AP 26

U kum wmien ) SHSOES GRS RSN AN PRI
F—R 1.35 1.39 1.44 2.35 1.10 3.94 3.77 1.99
FHKR 1.20 1.08 1.68 2.05 1.11 2.61 3.17 1.69
BE=KR 0.91 0.88 0.85 1.33 1.08 1.01 0.83 0.99

F5 AR CO BERKIT AR

Table 5 Summary of the impact of different durations of carbon dioxide exposure on the human body
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FURFE COL YR FEXT AE WA IR 5210, B AN [F) RUEK FE
NBEAE COL MR BEM B 8 R B MAERT CO2 B U
PEZE AR K, Gy £ 2 F — e X = SO ok
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R S P 2% SR S
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Table 6 Reducing ventilation rates leads to the
accumulation of CO: generated by the metabolism of

personnel in the experimental chamber4l

EXE B M COoIRE
. EHNCO, .
T4 (m¥h)/ B4 COa (ZEHME
I/min
Is/ N> (1/min) 350ppm)
720/
B500 4.2 1.9 500
333
MI1000 155/7.2 4.2 1.9 1000
M3000 38/1.8 4.2 1.9 3000
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