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ABSTRACT

The present study was performed on humans to investigate the physiological strain of
wearing protective clothing for shielding electromagnetic waves and to compare control
clothing that are currently on the market and new clothing that are developed for
improving thermal comfort and material weight. Experiments were conducted in a climatic
chamber of 28.8+0.6C, 37+5%RH under three differed experimental clothing conditions:
None, Control, New. The results were as follows. Mean skin temperature and rectal
temperature in New were significantly lower than that in None and Control (p<.05). The
temperature and humidity inside clothing were lower in None (p<.05). Total weight loss
was lower in New. Thermal sensation and thermal comfort were less hot and more
comfortable in New than those in Control. It was concluded that wearing the protective
clothing for shielding electromagnetic waves affects physiological responses such as
distribution of body temperature, sweat rate, etc.
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Fig. 1. Pictures of developing clothing for shielding
electromagnetic waves
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Table 1. Physiological responses according to the
experimental conditions

"None Control New
Forchead | 359504 | 3593103 | 35.76:02°
Abdomen | 3521%0.6° | 35.36:0.6" | 35.18+0.5°
Arm 34.75+0.7° | 34.80:0.9° | 34.90+0.8"
Hand 3523+0.6" | 35.09:1.2° | 35.02+1.1°
Thigh 33.85:0.4° | 33.52:0.6° | 33.20:0.9°
Leg 328507 | 32.680.5" | 32.49:0.7°
Foot 3550£1.1° | 35.021.2° | 34.64£1.8°
T 32.1740.3° | 32.13:04° | 31.99:04°
T. ©37.16£0.4° | 37.10:03° | 37.02:0.4°
To 36.17+0.3* | 36.11:03° | 36.01:0.4°

Mean+S.D., p<.05, Superscripts means group divided by
ANOVA and Duncan’s post hoc test (a>b>c).

T« : Mean skin temperature

T: : Rectal temperature

Ty, : Mean body temperature
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Table 2. Clothing microclimates

None Control New

Temperature chest 33.76:0.8° 34.76:0.8" 34.14+0.7"
inside back 34.15:0.7° 34.13+0.6" 34.26+0.7"
clothing(T)  thigh 32.67+1.4° 3321%1.3" 32.880.7°

Humidity chest 41:12°  45:16"  46%13°
inside back 46:16 4716  45%13
clothing(%RH) thigh  39+8"  38+8" 3725

Mean£8.D., p<.05, Superscripts means group divided by
ANOVA and Duncan’s post hoc test (a>b>c).
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Table 3. Thermal sensations

None Control New
Thermal sensation 0.83:0.7 0.79+0.7 0.55+0.6
0.17£04 0.07£0.5 0.00£0.2
Wet sensation  -0.21+0.4° -0.12+0.3" 0.00+0.0°
Subjective workload 2.81+1.0 2.60+0.8 2.50+0.8
Mean+S.D., p<.05, Superscripts means group divided by
ANOVA and Duncan’s post hoc test (a>b>c).

Thermal comfort
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