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Development of Functional Fatigue Clothes for Plastic Greenhouse Workers
Hwang, Kyoung Sook - Kim, Do Hee - Chae, Hye Seon
National Academy of Agricultural Science, RDA, Suwon, Korea

ABSTRACT

It is a normal circumstance to have high temperature and high humidity in Greenhouses
even though these climates are changed by the area, season, climates, the size of the
greenhouse, and the crops being raised. Workers in the greenhouses have complained about
their uncomfortable work environment and discomfort from the hot conditions, including
sunburn. The farmers’ ailments are not significantly different between those working in the
in greenhouses and those working in the fields. The Farmers’ syndrome was almost two
times higher for women than those of men for greenhouse workers. This study was
developed for functional fatigue clothes for plastic greenhouses which are known for high
temperatures and humidity. The ergonomic function and thermal comforts of fatigue clothes
were evaluated in the climatic chamber(30.0C, 70.0%R.H.). The current fatigue clothes
which are made of cotton or nylon were purchased at the market. The developed clothes
are made of highly absorbent and high speed drying polyester. And these fabrics have
excellent elasticity. In this study, the functional fatigue clothes were designed with long-
sleeved sport shirts and Full length pants. Tre, Tsk, Hcl, HR and the personal subjective
sensations such as heat, humidity, and comfortableness were significantly lower when
subjects wore the developed clothes made with polyester than the previous attire.

Key words: greenhouse, protective clothing, heat stress, functional fatigue clothes
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Fig. 1. The design of developed greenhouse working
clothes
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Fig. 2. Subjective sensation(Winakor 1982)
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Table 1. Testing results and methods of experiment fabrics

Old New
Testing item(Method) To Bottoms Top Botioms
P front back
polyester;94%
cotten  polyester polyester nylon  polyester polyester

Material
(KS K 0210);%

polyurethane;6%

Weight

75. 157.4 203.2 134.5 104.8 132.3 119.5
(KS K 0211); g/nt 3 37 03
Force strength

229/1 9/253  296/336  576/539  236/129 223/56 380/419

(KS K 0520, warpjweft); N /las 289725 / / / / /
Tensile strength

18/20 127/188  157/250  45/51 119/175 127/144 87/126
(KS K 0537, warpjweft); N 2 ! 7l / / /
Air permeability

19 390 122 54.0 474 295 87.0
(KS K 0570); cmiferifs 8
Absorption distance

0. 22 0.8 0 5.6
(S K 0815); cm 2 0 0
UV-protection UV-R(%) 80.7 78.6 97.5 96.6 719 89.0 94.4
efficiency UV-A(%) 79.8 78.1 97.2 96.3 69.7 88.7 93.3
(KS K 0850) UV-B(%) 83.6 80.4 98.2 97.6 79.3 90.1 98.3
Table 2. Physiological responses during the experiment 1) w3tk

Type 0Old New T-value
Item
Total body weight loss 265.04  252.16 0.43"
(g/m’/90min) 6224 £69.65
o 37.65 37.59 -
Tre(©) 1035 <046 O
g 34.06 34.01 .
Tsk(C) +0.67 1070 2.20
100.77 100.81
-0.11™
Heart rate(bpm) £1810  +1649 O
4 33.06 32.77 s
Tel, chest(C) 029 1214 M
90.34 81.77 -
Hcl, chest(%RH) £1095  +875 2773
1.32 0.75 -
i 4
Thermal sensation +1.10 £1.16 7.48
1.4 X -
Humidity sensation +1 ; 0 :)1739 ) 7.90
0.83 0.38 -~
Thermal comfort £1.50 <137 3.81

*** P<001, ** P<0l, NS ; Non Significant
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