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A comparison of thermophysiological responses in participants wearing two
kinds of underwear (nonwoven or knitted) in cold and hot environments.

Bj H T Maeda Akiko
R F % Hayashi Chiho

Abstract: The nonwoven fabric is often used as the disposable product. The purpose of this
study is to evaluate the effects of two kinds underwear with different textiles (nonwoven:
A or knitted; B). Thermophysiological responses were compared with two kinds of under-
wear in cold condition (C: 25°C60%RH—15°C60-75%RH) and hot condition (H: 30°C60%RH).
Five and six young female adults participated on each condition, respectively. After the
subjects rested for 15 min in a chair, they worked for 15 min exercise on a bicycle
ergometer (7T0W) followed by 60 min and 50 min rest under each condition. Main results
were summarized as follows: 1) Rectal temperature, mean skin temperature and clothing
microclimate temperature (chest) after work in cold condition were kept significantly
higher in A than in B. 2) Clothing microclimate humidity was significantly lower in hot
condition in A than in B. 3) There were not any differences for skin temperatures, heart
rate and subjective sensations between A and B. Thus, it was concluded that nonwoven
underwear seemed to be more effective in keeping core temperature constant, mean skin

temperature and clothing microclimate

comfortable in

cold and keeping clothing

microclimate humidity appropriate in hot environnments.
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kinds of underwear (nonwoven or knitted) in cold and hot environments.
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Experimental schedule.

Table 1. Physical characteristics of subjects.
Environfrr.lental Subject Age  Weight Height BS‘;\
condition (yrs) (kg) (cm) (m")
C1 20 47 160 1.41
Cc2 20 55 164 1.54
C3 20 54 165 1.53
Cold condition C4 19 56 167 1.57
C5 19 56 158 1.51
mean 19.6 53.6 162.8 1.51
sd 0.55 3.78 3.70 0.06
H1 19 50 160 1.45
H2 19 53 156 1.46
H3 19 57 157 1.52
.. H4 19 64 160 1.62
Hot condition | ¢ 19 49 173 151
Hé6 19 55 170 1.58
mean 19 55.6 163.2 1.54
sd 0.00 5.55 7.79 0.06
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Table 2. Clothing condition.

Cold condition Hot condition
nonw?ven U-neck half sleeve undershirts U-Neck no sleeve undershirts
or knitted and, Bikini undershorts and, Bikini undershorts

underwear
Long sleeve training shirts Half sleeve shirts
another Training pants Training pants
clothing brassiere brassiere
tems socks socks
shoes shoes




A comparison of thermophysiological responses in participants wearing two
kinds of underwear (nonwoven or knitted) in cold and hot environments.

Table 3. Physical properties of the underwear.

Mesurement items Nonwoven Knitted
rayon 60%
Material (%) cotton 30% cotton 100%
polyester 10%
Water absorption (mm/10min) 117.60 112.20
Moisture absorption (%) 11.21 8.61
Moisture permeability (g/m’ - 24hr) 46.10 28.80
Air permeability (cm3/cm2' sec) 502.30 304.90
Rate of thermal conductivity (kca]/h'mz' O) 22.22 37.38
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Fig.2 Change of skin temperature (chest and back).
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