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Prediction of Personal Thermal Sensation of Subway Passenger Wearing a Facial Mask
with Temperature Sensors
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Abstract

In the present study, an individual thermal-sensation prediction model in a subway environment was developed from the data
from temperature sensors in a face mask. Existing thermal sensation models are unable to predict the thermal sensation vote well.
This was because these studies were population-based models and may not satisfy individual thermal comfort preferences.
Development of individual thermal comfort models are the key for the development and control of personalized microclimate
environments. The present study utilized a face mask, which is an essential entity in the present time due to the COVID-19
pandemic. The face mask was equipped with sensors to measure the skin temperature, and the exhaled breath temperature profiles,
which could be considered as sufficient indicator of personal thermal sensation. Skin temperature is an important indicator of
the body temperature control mechanism. The exhaled breath temperature can provide key information such as core body
temperature and breath rate, which in turn can be an indicator for energy expenditure rate. Physiological and psychological data
from participants were collected during the study. Correlations between the thermal sensation votes and acquired signals were
evaluated and presented in this study. From the analysis, it was found that skin temperature fluctuations were more sensitive to
the thermal perception than the exhaled breath data. This study presents a noninvasive and convenient method for finding
individual thermal perception and can be applied to air-conditioning systems in vehicles and indoor environments. The scope of
the study can be expanded by using more sensors to measure, monitor and record other physiological and environmental data.
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