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The Effects of the Material of Pesticide-Proof Clothing on Human Comfort
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ABSTRACT

The purpose of this study was to evaluate the thermal and subjective comfort of
various pesticide-proof clothes made from different material. Seven male adults took part
in the study, conducted in a climate-chamber controlled with an ambient temperature of
30C and a relative humidity of 60%RH. The thermal and subjective responses of
subjects wearing pesticide-proof clothing made of Goretex(coating treatment), polyester
(water-repellent treatment), non-woven(coating) and nylon(coating) were measured. The
main results were summarized as follows: (1) Change of rectal temperature and clothing
microclimate were inhibited more effectively in pesticide-proof clothing made of Goretex,
polyester and non-woven than nylon materials. (2) Mean skin temperature at the end of
the experiment was significantly higher in subjects who wore nylon than non-woven and
Goretex, and was lowest in those with pesticide-proof clothing made of polyester. (3)
Change of heart rate was significantly lower in subjects with Goretex and polyester
clothiing than those with non-woven, and in those with nylon, it was highest. (4)
Subjective comfort was greater in subjects with Goretex, polyester and nonwoven clothing
than nylon, except for thermal sensation. Thermal sensation was greater in order of
polyester, Goretex, non-woven and nylon. Thus, it was concluded that pesticide-proof
clothing made of Goretex, polyester and non-woven material could reduce thermal stress
during the spraying of pesticides in summer.
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Fig. 1 The design of four pesticide proof clothings
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Table 1. Physiological responses during the experiment
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e © pCS.lCl e proo None Gore' & (Water-repellent on w.oven y(.) F-value

clothing (Coating) treatment) (Coating) (Coating)
To(T) 37.35%0 37.36" 37.38° 37.38° 37.59° 96.80
Ta(T) 34.41° 34.92° 34.71° 34.94° 35.62° 460.70™"
Ta, chest(T) 32.92° 33.10° 33.12° 33.24" 34.11° 15257
Ha, chest(%RH) 87.96" 92.38" 91.99" 92.46° 96.08° 168.52™
HR(bpm) 89.81" 90.81° 91.21° 92.99° 102.19° 155.67"
ight

f"“’(‘g{;’g‘: )we'g 397.00°  51807° 470.60° 552.14° 756.00°  5.248
0SS! 1n

Local sweat rate in a a s a b "
back(g/ 1 221i/90min 0.8971 1.3447 1.3455 1.4401 2.4634 2.542

ac. n

Local t rate i I~
i Z(;Y’;am/;ao; ')" 02749°  0.3983° 0.3119* 0.3057° 0.6348" 4,058

ig| c in

Thermal sensation 203 229" 2.08° 2.44° 3.32¢ 174.21™"
Humidity sensation 1.89° 2.42° 2.31% 2.51° 3.39° 140.83™
Thermal comfort 1.51° 2.15° 2.14° 227° 3.18° 155.677"

DValues with different letters within a same row are significantly different by Duncan’s multiple range test

(*; P<.05, **; P<.0l, *** P<001)
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