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Study of Human Physiological Stress Response under
High Temperature, High Humidity, Low pressure and Low Oxygen Environment
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( Southwest Jiaotong University, School of Mechanical Engineering, Chengdu, 610031 )

[ Abstract]
the effects of ambient temperature and atmospheric pressure and their interactions on human physiological indicators, and analyzes

This paper simulates the high altitude, high temperature and high humidity tunnel operating environment, studies

the laws and significance of human physiological indicators influenced by environmental parameters. The experimental results
showed significant differences (p<0.05) in the effects of ambient temperature on human oral temperature, mean skin temperature,
heart rate, diastolic blood pressure, oxygen saturation, and water loss rate. There were significant differences (p<0.05) in the effects
of atmospheric pressure on human mean skin temperature, heart rate, systolic blood pressure, diastolic blood pressure, oxygen
saturation, and water loss rate. The interaction of ambient temperature and atmospheric pressure significantly affected human mean
skin temperature, heart rate, and oxygen saturation (p<0.05). This study can guide monitoring the physiological status of operators
in high temperature, high humidity, low pressure, and low oxygen environments.

[ Keywords ] High temperature and high humidity environmen; Low pressure and low oxygen environment; Physiological
indexes; Variation patterns; Interactions
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Fig.1 Plan and section of high altitude low-pressure

experiment chamber
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Table 1 Physiological indicators and their measuring instruments
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Fig.2 Experimental flow chart
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Table 2 Measured environmental parameters for each working condition
T FERIREZ/C FARHEE /% KA TI/kPa WBGT/C AR HU%
33°C/96.5kPa 33.0+0.2 80.4+1.7 96.5+0.9 32.6+0.2 20.88+0.09
33°C/65.7kPa 32.940.2 79.8+1.8 65.5+1.5 32.5+0.1 20.7840.12
37°C/96.5kPa 36.840.1 80.4+1.3 96.5+1.2 36.5+0.2 20.9140.08
37°C/65.7kPa 36.8+0.2 80.7+1.7 65.6+1.3 36.540.1 20.8240.13
40°C/96.5kPa 39.740.3 79.1£2.0 96.6+0.3 39.240.2 20.90+0.08
40°C/65.7kPa 39.6+0.2 79.3+2.3 65.6%1.1 39.0+0.2 20.8540.12
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Fig.3 Variation of oral temperature with time under
different working conditions
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Fig.4 Variation of average skin temperature with time

under different working conditions
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Fig.6 Variation of blood pressure with time under different working conditions
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Table 3 Analysis of variance (ANOVA) results for repeated measurements of each physiological index

A HLfRAR PR PR D e e FAKE MEAEMAME RKE

F 47.207 1061.779 169.457 1.306 11.507 67.271 30.263

W p <0.001 <0.001 <0.001 0.279 <0.001 <0.001 <0.001

i 0.619 0.960 0.794 0.043 0.283 0.605 0.771

F 1.344 51.583 302.222  14.325 4.489 8272.820 5.112

KEEH P 0.256 <0.001 <0.001 0.001 0.043 <0.001 0.050
fin? 0.044 0.540 0.873 0.331 0.134 0.995 0.362

F 1.127 254.248 36.633 0.524 0.158 145.769 0.417

R KAE S p 0.316 <0.001 <0.001 0.595 0.854 <0.001 0.665
T 0.037 0.852 0.454 0.018 0.005 0.768 0.044
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