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Abstract

This study evaluated the thermal physiological and psychological responses elicited when wearing cold
protective jackets with aerogel fillings in two cold environments, one without air velocities and one with air
velocities (2.3 m-s-1), at an air temperature of 10°C. The participants were five healthy young males. Measures
were taken of physiological parameters, blood pressure (BP), heart rate (HR), core temperature, oxygen uptake
(Vo2), and microclimate (temperature and humidity). The psychological parameters evaluated were thermal
and wetness sensation. No differences were observed in systolic blood pressure, heart rate, and oxygen
intake between the conditions. At tympanic temperature, a significant difference was observed between the
conditions during exercise (p<.05); . A significant difference was observed in the microclimate temperature
of the clothing according to the airflow, and temperature changes in the chest and back revealed different
patterns. Significant differences were observed in thermal sensation (whole body (p<.05), chest (0<.05), back
(p<.01)) between airflow conditions. The results therefore indicate that cold protective jackets with an aerogel
filling are suitable for people operating in low-temperature and airflow environments.
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Table 1. Physical Characteristics of Experimental Clothing
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Figure 1. Experimental clothing.

" Material Thick (em) Weight (g)
em
Shell Lining Filling Shell Lining Filling Total Shell Lining Filling Total
94% Nyl
Aerogel @ Mylon 92% Polyester Aerogel
6% . 0.1 0.2 0.1 0.4 497 673 210 1380
Jacket Elastane 80 Elastane composite
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Table 2. Blood Pressure and Heart Rate according to Experimental Conditions

Human Ecology Research

Pre Rest Ex1 Rec1 Ex2 Rec2
Systolic Blood Pressure (mmHg) N 119.6+10.6 1144499 130.0+16.0 112.6459 126.0+59 111.4+10.0
W 114.8+7.3 107.4+10.3 117.6£10.9 109.0£5.4 112.0+4.3 111.0£6.1
Diastolic Blood Pressure (mmHg) N 74.243.7 722404 79.247.1 724415 76.2+5.4 72.043.5
W 73.242.7 702435 744438 70.8+2.2 72.2404 720407
Heart rates (bpm) N 73.044.0 85.5+3.7 113.249.2 88.948.1 115.6413.3 77.6+9.4
W 74.0+3.9 88.8+7.24 113.51£6.6 90.7+10.7 110.9+10.1 753490

Note. N: no wind condition, W: wind condition.
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