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Abstract: High-temperature and high-humidity environments greatly affect the thermal comfort of miners. To
clarify the influence law on the thermal comfort of workers in the fully-mechanized coal surface, this paper took
shearer drivers and hydraulic support workers as the research objects and simulated the variations of predicted mean
vote-predicted percentage dissatisfied (PMV-PPD) indexes under different conditions of environmental factors.,
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clothing thermal resistance and labor intensity by using Airpak. The results show that simply changing the air
supply speed or humidity in a high-temperature and high-humidity environment cannot ensure the comfort of
miners. The environmental humidity around the miners decreases as the air supply temperature decreases,
indicating that the comfort of miners can be adjusted by adjusting the temperature. Under the same external
conditions, the increase of labor intensity leads to the increase of discomfort. The higher the environmental
temperature of the underground, the greater influence of clothing thermal resistance on miners. When the air supply
temperature is 27 “C, with a humidity of 50% ~53% and a velocity of 0.5~ 3.5 m/s, the miners are more
comfortable; when the air supply temperature is 30 °C, with a relative humidity of 50% and a velocity of 2. 8~
3.5 m/s, the miners are more comfortable. The PMV-PPD results calculated by the measured parameters of the
experimental cabin experiment are consistent with the numerical simulation results. At the same time, heart rate is
most affected by temperature. In the high-temperature and high-humidity environment with a temperature higher
than 34 °C and a humidity higher than 75%, the heart rate of light physical miners is stable within 30 minutes of
work while the heart rate of moderate physical miners is stable within 20 minutes and thus 20 minutes can be taken
as a working cycle. The above research provides a theoretical foundation for optimizing the working environment and
enabling miners to work under comfortable, safe and healthy conditions.
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Table 4 Subject related data before the experiment

it H ZiE 1 ZIRHE 2 Zik#H 3 ZH 4 ZH 5 - {H
B /cm 181.0 184.0 175.0 177.0 170.0 177. 4
T/ kg 71.0 74.0 66. 0 74.0 62.0 69. 4
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Fig. 7 Comparison between numerical simulation and simulation experiment PMV-PPD
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Fig. 8 Variations of heart rate with wind speed in subjects with different labor intensity
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Fig. 9 Changes of heart rate with temperature and humidity in subjects with different labor intensity
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Fig. 10 Changes of heart rate with clothing thermal resistance in subjects with different labor intensity
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